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EXPEDITION  TO  POINT  I;AHKOW,  ALASKA. 

L  K  T  T  I']  \{ 

THE   SECRETARY  OF  WAM, 
TI:AXS.MITTJX«;. 

In  m-^oM.sT  ton  rt  solution  of  the  Hoti*c,  the  report  of  tltf  Inti-rnntioiuil  J'olar  Hiindition  to  Point 
1-idfroic,  Aldskd. 

I  >]•:<•  KM  11 1:1:  111,  1  !•>•!.- -] ifli  in  c!  in  tin-  Coimi'.iifr    \;i\;i!  Attaint  and  nnleri'il  to  lir  pi 

LETTERS  OF  TRANSMITTAL, 

WAI; 

Washington  City,  I)<,-<mb<>-  }•',.  l.s>|. 
The  Secretary  of  War  lias  the  honor  to  transmit  to  the  House  of  KYini'scntam  rs  the  icjKut  i«f 

the  International  Polar  Expedition  to  Point  Barrow.  Alaska,  together  with  the  letter  of  the  < ". 
Signal  Ofliccr  of  the  Army,  of  this  date,  sal  unit  tin  g  tlic-  report  to  thi.s  Dejiartnient,  the  same  Ix-ing 

furnished  in  response  to  the.  resolution  of  the  House  of  Kepiesentatives  «if  I  )(>eeinher  11,  1SS1,  as 
follows : 

••  h'i'solci-il,  That  the  Secretary  of  War  he  requested  to  transmit  to  the  House  of  Representa- 
tives, if  not  inconsistent  with  the  public  service,  the  report  of  the  International  Polar  Expedition 

to  Point  Barrow,  Alaska,  by  Lieut.  P.  H.  Kay.  U.  S.  Army,  for  the  years  iss),  ISSL',  and  1> 
i^Ol'.KKT  T.  LINCOLN. 

/«»•//  o/'  War. 
The  SPEAKEB  OF  THE  H<  .iivr.s. 

WAR  DKTAI, 

(tl  I  UK   ('III! 

Waxhiiif/ton  fit;/.  !~><fi  m!  • ,-   I 
SIK  :  I  have  the  honor  to  transmit  herewith  the  report  of  the  International  Polar  Expedition 

to  Point  Barrow.  Ahr::-.a.  ealle,!  tn;  by  lesoltition  <;f  House  ct  Representatives  Of  I'',-  mlier  U, 
. 

I  a;ii.  verv  resiiectt'ullv,  vour  obedient 
\V.   P..  II  AX  I 

lli-tijiidifi-ainl  7..  ny. 

The  lion.  Si.ci;;-.i.\Rv  nv  WAI;.   Wnxliiiiitton,   !>.<'. 





LETTER  OF  TRANSMITTAL. 

WASHINGTON,  D.  C.,  November  1, 1884. 

SIK  :  1  have  (lie  honor  to  transmit  herewith  a  full  report  of  the  operations  of  the  International 

Polar  Expedition  to  Point  Barrow,  Alaska,  under  my  command,  for  the  years  1881, 1882,  and  1883. 

The  work  in  meteorology  ;>,nd  magnetism  is  as  complete  as  it  was  possible  to  make  it  with  the 
means  placed  at  my  disposal. 

The  work  of  geographical  exploration,  having  been  made  of  secondary  importance,  was  confined 

to  such  short  expeditions  as  I  was  able  to  make  from  the  home  station,  without  suspending  01 

interfering  with  the  regular  work  ;  but  enough  was  done  to  demonstrate  that  the  work  of  cxplora 

tion  in  the  Arctic  can  be  carried  on,  at  any  season  of  the.  year,  with  the  assistance  of  the  natives, 

with  comparative  safety  and  but  very  little  suffering,  and  1  trust  that  our  experience  will  tend  to 

remo\e  some  of  the  prejudices  now  existing  in  the  public  mind  against  Arctic  exploration. 

I  regret  exceedingly  that  1  was  not  given  more  time  to  prep;; re  myself  for  this  undertaking, 

as  my  previous  training  had  not  been  of  such  a  character  as  to  tit  me  for  it,  except  in  the  matter 

of  command  and  equipment. 

1  cannot  speak  too  highly  of  the  faithfulness  and  devotion  of  the.  members  of  the  expedition 

to  their  duty.  To  their  cheerful  assistance  and  ready  obedience  is  due  all  credit  for  the  succes> 

attending  the  expedition. 

In  preparing  this  report  1  have  been  placed  under  many  obligations  to  Prof.  Spencer  I'.  Haird, 

Director  of  the  United  States  National  Museum,  and  to  Prof.  -I.  K.  Hilgard,  Superintendent  I'nited 
States  Coast  and  Geodetic  Survey,  for  advice,  as  well  as  valuable  assistance  in  their  departments: 

also  to  Mr.  Charles  A.  Sclioti,  assistant,  United  States  Coast  and  Geodetic  Survey,  for  the  reduc- 

tion mid  discussion  of  the  magnetic  observations;  to  Mr.  |{.  S.  A  very,  I'nited  States  Coast  and 
Geodetic  Survey,  for  the  reduction  and  discussions  of  tides;  to  Private  A.  L.  McKae.Sign.il 

Corps,  IT.  S.  Army,  for  the  reduction  and  discussion  of  the  ground  currents:  and  to  Sergf.  .lohn 

Murdoch,  Signal  Corps,  (T.  S.  Army,  naturalist  of  the  expedition,  for  his  able  and  valuable 
assistance  throughout  the  whole  expedition,  and  in  preparing  this  report. 

I  am.  very  respectfnlh ,  your  obedient,  servant, 
P.   II.   KAY. 

I'lrxt  fjirntnifiiit  Kii/htlt   I'.  S.   lufdhti'i/.  .1.  .S.  D..    < '  i::nini',xli ,, 

SKIXAT,  OITMT.I;.   rxur.D  ST.UKS  AKMY. 

\\'uahiii(jlnn.  J>.  C. 
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I. 

ORDERS  AND  INSTRUCTIONS. 

[S|..Ti!i!  Onlcrs  N...  ID-.'.  ] 

WAI;  llKi'AiriMENT,  OFFICE  OF  THE  Cinr.i    SICNAI. 
W«.<ih;>i!tti»i,  1>.  C..  June  LM,  1881. 

[Extract.] 

*  *  • 

IV.  r.y  direction  of  the  Secretary  of  War,  the  following  named  officers,  civiliiins,  and  enlisleil 

men  are  assigned  to  duty  as  the  expeditionary  force  to  I'oii.t  I'.arrov..  Alaska  Territory,  vi/. :  First 
Lieut.  P.  Henry  Kay,  Eighth  Infantry,  Acting;  Signal  Oflieer;   Acting  Assistant  Surgeon,  (icor^i-. 

Scott  Ohlniixon,  U.  S.  Army,:   Sergt.  -lames  Cassidy,  Signal  Corps,  I".  S.  Army,  observer;  Si-rgt. 
John  Mnrdocli,   Signal  Corps,   U.   8.   Array   (A.   M.,    Harvard!,  naturalist  and  observer;  Sergt. 

Middleton  Smith,  Signal  Corps,    17.   S.  Army,  naturalist  and  observer;  ('apt.    K.  1'.  Hrrcndcni, 
interpreter,   storekeeper,  etc. ;  Mr.  A.  C.  Dark,  astronomer  and  magnetic  observer  (Coast  Sur- 

vey); one  carpenter;  one  cook  ;  one  laborer. 

V.  First  Lieut.  P.  IT.  ]fay.  Eighth  Infantry,  Acting  Signal  Ollieer,  is  hereby  assigned  to  tlio 

command  of  the  <-xpedition,  and  is  charged  with  the  execution  of  the  orders  and  instructions  given 
below,     lie  will  forward  all  reports  and  observations  to  the  Chief  Signal  Ollieer,  who  is  charged 
with  the  control  and  supervision  of  the  expedition. 

VI.  As  soon  as  practicable,  Lieutenant  l!ay  will  sail  with  his   party  from  San   Francisco  for 

Point  Barrow,  latitude  71-  _!7'  north,  longtittide  loG°  l.V  West  (Bccchey).  and  establish  then- ;i 
permanent  station  of  observation,  to  lie  occupied  until  the  summer  of  1.SS1,  when  he  will  return  lieie. 
unless  other  orders  reach  him.     On  the  way  out  and  back,  a   stoppage  of  a  few  days  only  will  be. 

made  at  Plover  Bay  (latitude  (\\~ • '»1'  0"  north,  longtitude   17?P  L'l'  32"  west),  for  the  purpose  of 
determining  the  error  and  sea  rate  of  his  chronometers.     The  vessel  conveying  him  to  his  destina- 

tion will  not  be  detained  at  the  permanent  station  longer  than  is  necessary  to  unload  the  8twe>. 
W.  I1,.  I1A/F.N, 

I>riri«tlicr  uml  Jlrccct  Major  dt'itcrttl.  Chief  Mr/nal  0{lin'i:  I'.  ,V.  Army. Official: 

Louis  V.  CAZIAUC, 
Firxt  Lieutenant,  Second  Artillery.  Acting  Signal  Officer. 

[InstructioiiK  No.  70.] 

WAR  DEPARTMENT,  OFFICE  OF  THE  CHIEF  SIGNAL  OFFICE n, 
Wiittliiiiffton,  l>.  C.,  June  1M,  1881. 

The  following  general  and  detailed  instructions  will  govern  in  the  establishment  and  man 

ment  of  the  expedition   organi/.ed   under  Special  Orders  No.  KK.'.  \\'ar  Department.  Ollice  of  tlio 
Chief  Signal  Officer,  Washington,  !).  C.,  dated  June  1M,  1SS1. 

'  The  permanent  station  will  be  established  at  the  most  suitable  point  in  the  vicinity,  and,  if 
practicable,  at  or  in  the  immediate,  neighborhood  of  Point  IJariow.  Alaska  Territory,  ilatitudo 

71°  27'  north;  longitude  15IP  lit'  west,  as  determined  by  licechey). 
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Tlu-  chionoiiii  tCTS  \\ill  be  rated  at  .San  Francisco,  and  will  have  their  sea  rates  determined  by 
;ui  observation  of  time  at  the  United  States  Coast  and  Geodetic  Survey  station  at  Plover  Hay 

(latitude  t;i~  I':!'  0"  north;  longitude  IT.'P  -'!'  .TJ"  west). 
The  vessel  sliiiuld.  on  arrival  at  the  permanent  station,  discharge  her  cargo  with  the  utmost 

dispatch,  and  at  once  be  ordered  to  return  to  San  Francisco,  ('a  I.  liefore  permitting  the  vessel 
to  leave.  ;:  careful  examination  of  (lie  vicinity  will  be  made  and  the  exact,  site  chosen  fur  the.  per- 

manent station  will  be  located  in  latitude  and  longitude,  chronometrically,  both  by  Lieutenant 
Kay  and  by  (lie  navigator  of  the  vessel  independently,  and  a  report  in  writing  will  be  sent  by  the 
retnrning  vessel.  IJy  the  same  means  will  be  sent  a  transcript  of  all  meteorological  and  other 
observat  ions  made  during  the  voyage,  and  also  a  list  of  apparatus  and  stores  known  to  be  broken, 
missing  and  needed,  to  be  supplied  next  year. 

After  the  departure  of  the  vessel,  the  energies  of  the  party  should  first  be  devoted  to  the  erec- 
tion of  the  houses  required  lor  dwellings,  stores,  and  observatories. 

Special  instructions  regarding'  the  meteorological,  magnetic,  tidal,  pendulum,  and  .such  other 
observations  as  were  recommended  by  the  Hamburg  International  Polar  Conference,  are  trans- 

mitted herewith. 

( 'areful  attention  will  be  given  to  the  collection  of  specimens  of  the  animal,  mineral,  and  vege- 
table kingdoms.  These  collections  are  to  be  made  as  complete,  as  possible,  and  are  to  be  consid- 

ered the  property  of  the  Government  of  the  United  States,  and  are  to  be  at  its  disposal.  The 
collections  in  natural  history  and  ethnology  are  made  for,  and  will  be,  transferred  to,  the  National 
Museum. 

It  is  contemplated  that  the, permanent  station  will  be  visited  in  IsSi!,  1883,  and  l.SSi  by  a  steam 
or  sailing  vessel,  by  which  supplies  for,  and  such  additions  to,  the  present  party  as  are  deemed 

needful  will  be  sent.  Lists  of  stores  required  to  bo  sent  by  the  next  season's  vessel  will  be  for- 
warded by  each  returning  boat. 

The  subject  of  fuel  and  native  food-supply,  its  procurement  and  preservation,  will  receive  full 
and  careful  attention,  as  soon  after  the  establishment  of  the  post,  as  practicable.  Full  reports 
upon  this  subject  will  be  expected. 

A  special  copy  of  all  reports  will  be  made  each  day,  which  will  be  sent  home  each  year  by 
the  returning  vessel. 

The  full  narrative  of  the  several  branches  will  be  prepared  with  accuracy,  leaving  the  least 
possible  amount  of  work  afterwards  to  prepare  them  for  publication. 

In  case  of  any  fatal  accident  or  permanent  disability  happening  to  Lieutenant  Kay,  the  com- 
mand will  devolve  on  the  officer  next  in  seniority,  who  will  be  governed  by  these  instructions. 

W.  15.  1IA/KN, 

Brigadier  an>l  ]>r<  ret  M<ij»r-(ieiier<tl.  Chief  , v itjna I  Oijictr,  i  .  N.  .-I; 
Official : 

Louis  V.  CAXIAKC, 
First  Licuteiuntt,  Second  Artillery,  Actiny  friyiutl  (>lfiee>\ 

roi;    Tin:  COMMANDING  (irncKus    OF  THE  ixwux.u'ioXAL  roi.Ai:  STATIDXS occrriKD  KY  TIII:  SH;\.IL  XERTICK. 

I.  GKNKRAL. 

1.  llegular  meteorological  and  other  observations  will  be  maintained  uninterruptedly,  both  at 

sea  and  at  the  permanent  station,  in  accordance  with  instructions  issued  to  Signal  Service  observers 
and  those  contained  in  the  accompanying  extract  from  the  proceedings  of  1  he  Hamburg  conference, 
to  which  special  notes  are  appended  where  needed. 

'_'.  The  original  record  of  these  observations  will  be  kept  in  the  blank  books  supplied  for  thin 
purpose,  and  a  fair  copy  of  the  corrected  and  reduced  results  will  be  made  upon  Signal  Service  and 
special  forms,  as  supplied  in  bound  volumes. 
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3,  At  sea,  ;i  daih  -record  \\ill  In-  Lepl,  by  dead    reckoning  mid  astronomical  ob»,  nations,  of 
the  latitude  and  longitude  of  tin-  vessel,  b\   which    the    positions  al    the  I  imes  of  mcteoiol,  ,^j,-.d 
Observations  will  be  deduced,  and  on  arriving  at  I  lie  /><•,•, lt/ni,  <il  si  a  I  ion  the  local  lime  and  longitude, 
will  be  immediately  determined,  whence  the  Washington  and  Gottingen  times  will  be  found  by 
applying  the  rorreclion  for  longitude. 

4.  All  meteorological  and  tidal  observations  will  be  made  at   exact  hours  of  Washington  civil 

time.     (The  longitude,  of  Washington  Observatory  is  r>'>  S"  lii\(M»  west  of  Greenwich.)     The  regular 
magnetic  observations  will  be  made  at  even  hours  and  minutes  Of  Gdttingen  mean  time,    Mloliin 
is  0'-  :;!»'"  4GS.  24  east  of  Greenwich,  or  51' 47'"  5SS.:«  cast  of  Washington;  whence  U  noon  \Va>h- 
ington  time  is  simultaneous  with  5'1  47'"  5S".33  p.  in.  Gottiiigen  time,  or  (i;  !i"  ]-.<>!  a.  in.  Wash- 

ington time  is  simultaneous  with  ID  noon  at  Gottiugen.) 
I£ hourly  meteorological  observations  of  all  these  phenomena  cannot  be  taken,  then,  if  possible, 

take  bi-hourly  observations  at  the  hours  1,  3,  5,  7,  !»,  11  a.  in.  and  p.  in.,  or  at  Irnxt  six  observa- 
tions at  3,  7,  and  11  a.  in.  and  p.  in.  On  no  account  will  the  meteorological  observation  at  7  a.  in., 

Washington  time',  be  omitted. 

">.  Upon  arrival  at  the  permanent  station  the  local  time  and  longitude  will  be  determined  at 
once,  without  waiting  for  the  erection  of  permanent  shelters  which  will  be  built  for  the  meteorolog- 

ical, magnetic,  and  astronomical  instruments,  according  to  the  plans  and  material  as  specified. 
The  meteorological  and  astronomical  observatories  will  be  located  conveniently  near  to  the 

dwelling  of  the  observers,  but  that  of  the  magnetic  observatory  will  be  determined  by  the  con- 

sideration that  these  instruments  must  be  removed  from  all  danger  of  being  afl'ectcd  by  the 
presence  of  steel  or  iron,  including  galvani/.ed  and  tinned  iron.  If  needed  to  keep  oft'  intruders, 
a  guard  or  fence  should  surround  the  magnetic  observatory. 

(i.  The  observation  of  tides  will  be  made  as  complete!  a.s  possible  in  summer  by  a  gauge  on  the 
shore,  and  in  winter  through  an  opening  in  the  ice,  according  to  the  instructions  furnished  1>\  the 
Superintendent  of  the  United  States  Coast  and  Geodetic  Survey.  Tho  necessity  for  observing  the 

tides  will  suggest  that  the  dwelling-house1  should  be  located  as  near  the  sea  as  is  safe  and  con- 
venient. 

7.  In  addition  to  the  ship's  log  and  the  official  journal  of  the  party,  to  be  kept  by  the  com- 
manding officer,  and  the  official  record  of  observations,  to  be  kept  by  the  meteorological,  magnetic, 

tidal,  and  astronomical  observers,  each  member  of  the  party  will  be  furnished  with  a  diary,  in 
which  he  will  record  all  such  incidents  as  specially  interest  him.     This  diary  will  not  be  open  to 
inspection  until  delivered  to  the  chief  Signal  Oflicer  for  his  sole,  use  in  compiling  the  full  record 
of  the  expedition. 

8.  Accurate  representations,  cither  by  the  photographic  process  or  sketching,  will  be  made  of 
all  phenomena  of  an  unusual  character,  or  of  whatever  is  characteristic  of  the  country . 

y.  Carefully  prepared  topographical  maps  will  be  made  of  as  much  of  the  surrounding  country 
as  is  practicable. 

II.  DETAILED  INSTRUCTIONS  CONCERNING  OHSKKVATIONS,  INSTRI-.MEMS,  AND   TIME,  r,v  THE 
INTERNATIONAL  POLAR   CONFERENCE,   HAMItl'lKJ,    1879,   OCTOBKK    1    TO  5. 

[TrmiNlati-d  ;it  the  ollice  ol'tlir  chief  Sinmi]  Ol'ti<-ei-.  with  uddi-d  notes  in  li;-;n-'»i-is.  ] 

1.    OULHiATOKY    OBSERVATIONS    IN    THE    DOMAIN    Ol-'    -MKTEORi  >M  ><  i  Y 

No.  17.  T<-tiipti-«iit>r  of  tin •  ttir.— The  mercurial  thermometers  should  be  graduated  to  two- 
tenths  degrees  Centigrade,  and  the  alcohol  thermometers  to  \\hole  degrees,  and  both  verified  at  a 

central  meteorological  .station  to  within  one-tenth  degree  Centigrade. 
i  The  thermometers  furnished  are  graduated  to  Fahrenheit  :  they  have  been  compared  with  the 

Signal  Service  standard,  and  are  provided  with  correction  cards,  j 

No.  18.  The  instruments  should  be  placed  at  an  altitude  <:!'  between  1..".  and  L'.O  meters  t.">  to  G 
feet),  and  it  is  recommended  that  they  be  exposed  in  a  double  shelter  of  lattice  work,  according  to 

II.  Kx.  44   U 
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Wi  Kl's  method.  The  outer  shelter  to  be  (if  wood,  lite  inner  of  metal.  The  observations  of 
minimum  thermometers  can  lie  made  under  various  conditions. 

[The  shelters  furnished  consist  of  an  outer  wooden  louvre  work  and  an  inner  galvaiii/ed  iron 
shelu  r,  both  framed  so  as  to  be  easily  set  up.  The  minimum  temperatures  at  various  altitude* 

above  ground  will  be  observed,  and  under  such  various  conditions  as  circumstances  sii^-i 
No.  lit.  The  alcohol  thermometers  ought  to  be  compared  at  the  staiiou  of  observation  with  ill,- 

standard  mercurial  thermometer  at  the  lowest  possible  temperatures. 

Xo.  L'd.  Sea  temperatures  should  be  observed,  whenever  possible,  at  the  surface  and  at  each 

10  meters  (about  .'.;:!  feet)  of  depth  :  as  instruments,  proper  for  this  observation,  the  following  may 
be  specified:  deep  sea  thermometers,  as  manufactured  or  invented  by  Kkmann  ;  Xcgretti  &  /um- 

bra: Miller-Casella  :  Jauseii. 

|  While  at  sea  the  temperature  of  the  surface  water  will  be  observed  hourly,  with  the  Signal 

Service  water  thermometer,  by  the  ordinary  methods,  and  the  temperature  at  each  ;!.'!  feet  of 
depth,  whenever  practicable;  for  greater  depths,  one  of  the  above  deep-sea  instruments  will  bo used.] 

Is'o.  21.  The  point  0°  Centigrade  (32°  Fahrenheit),  for  all  the.  thermometers  should  be  deter- 
mined from  time  to  time. 

[The  testing  of  thermometers  will  lie  made  quarterly,  according  to  the  usual  Signal  Service 
rules,  j 

No.  21'.  Piwtiure  of  Ilir  ah: — At  each  station  there  must  be  at  least  two  well-compared  mer- 
curial barometers,  a  reserve  barometer,  and  an  aneroid. 

No.  23.  The  standard  barometer  ought  to  be  compared  or  read  once  each  day. 

[Several  mercurial  and  aneroid  barometers  arc  furnished,  and  all  regular  observations  will  bo 
made  from  a  mercurial  barometer,  selected  from  among  them,  which  will  be  compared,  once  each 

day,  with  the  standard  barometer.  All  barometers  will  be  fully  compared  with  the  standard  once, 
each  mouth  ;  such  comparative  readings  will  be  entered  on  the  regular  Signal  Service  forms  for 
this  purpose.] 

Xo.  24.  Humidity. — The  psyehrometers  (/.  e.,  dry  and  wet  bulb)  and  hair  hygrometer  will  be 

used  with  Regnault's  dew-point  apparatus  as  a  check,  according  to  Wild's  instructions. 
[Comparative  readings,  with  these  instruments,  will  be  frequently  made  and  carefully  pre- 

served for  future  study.] 
Xo.  25.  Tin'  irind. — The  wind-vane  and  Robinson's  anemometer  are  to  be  read  from  within 

the  house  (seethe  method  of  construction  of  the  apparatus  of  the  Swedish  station  at  Spitsbergen), 
at  the  same  time  ;  the  force  of  the  wind  will  be  estimated  according  to  the  Beaufort  scale  and  the 
wind-direction  to  sixteen  compass  points,  referred  to  the  true  meridian. 

[The  points  of  the  compass  on  the  wind-dial  will  be  adjusted  to  the  true  meridian  as  is  ordered 
for  all  Signal  Service  stations  ;  self-registering  instruments  of  the  Signal  Service  pattern  for  the 
velocity  and  direction  of  the  wind  to  eight  points  will  be  used.  A  record  of  wind-force  on  the 

I'.eaufort  scale  (0  to  12),  and  wind-direction  to  sixteen  points  will  also  be  kept  and  will  be 
entered  in  the,  special  column.] 

No.  2G.  To  aid  in  deciding  the  question  whether  the  Robinson's  anemometer,  with  large  or 
with  small  cups,  should  be  used  for  determining  the  force  of  .storms  in  the  Polar  zone,  it  is  rec- 

ommended that  both  such  be  subjected  to  preliminary  experiments. 

[Anemometers  of  the  Signal  Service  pattern,  having  small  cups  and  short  arms,  are  the  only 
ones  that  it  is  convenient  to  furnish.  For  comparative  purposes  keep  two  of  these  in  permanent 
daily  use,  exposing  them  in  different  but  good  localities.  The  extra  anemometers  should  be, 
compared  with  these  during  twenty  four  hours  on  the  first  Monday  of  each  mouth,  and  a  full 
record  lie  kept  of  such  comparison 

Xo.  27.  The  clouds.—  The  amount  of  cloudiness  and  the  direction  of  the  moyement  of  all 

clouds  should  be  observed  to  sixteen  compass  points. 

[In  addition,  the  kinds  of  clouds  will  be  noted,  and  the  record  kept  in  the  usual  Signal 
Service  form.] 

"  For  Hotci,  on  special  thcniioiiM'tcr.s,  luepured  for  1hc.  Signal  Service'  .station*.  src  Section   III  of  these  iustvuc- 
ttooi 
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Xo.  L'S.  Precipitation.— The  commencement  and  duration  of  rain,  MIOW,  hail,  &(•..  and.  when 
possible,  the  amount  of  piecipilation,  is  to  be  ol.x-i  veil.  As  to  tin-  anioiuit.  howcvei.  this  is  nut 
obligatory  in  winter. 

| There  will  lie  recorded  regularly,  and,  it'  practicable,  hourly,  tin-  amount  of  precipitation, measured  if  pos.-ihle,  otherwise  estimated.  | 

No.   !'!>.     The   trctitlici:— Stoinis,    thunder-storms,    hail,    log.  Irost,    dew,    &<•..  and   the  ojr 
phenomena  of  the  atmosphere  ought  to  l>e  recorded. 

•2.    OJJI.lC.VrolM     OiiSKltVATlONS    IN    Till;    IX. MAIN    nl-'    TF.i:  I;  F..S  M;  I  \  I 

"No.  oil.  Absolute  determinations. — For  declination  and  inclination  it  is  necessary  to  attain  an 
iiccnracy  of  1.0  minute,  for  horizontal  intensity  of  0.001.  The  proper  instruments  an-,  lor 
example,  the  portable  theodolite  of  Lamoiit  and  (lie  ordinary  dip-needles. 

No.  •">!.  The  absolute  observations  must  be  executed  in  close  connection  and  synchronous 
with  the  readings  of  the  variations  instruments,  in  order  to  be  able  to  reduce  the  data  given  by 
the  latter  to  an  absolute  normal  value,  and  to  determine  the  xero  point  of  the  scale.-.  The 
determinations  must  be  made  so  frequently  that  the  changes  in  the  absolute  value  of  the  zero 
point  of  the  scales  of  the  variations  apparatus  can  be  accurately  checked  thereby. 

No.  3l!.  Observations  of  nirintioins. — These  ought  to  include  the  three  elements  and  be  made 
by  means  of  instruments,  with  small  needles,  in  contrast  to  the  apparatus  of  Causs.  In  order  to 
obtain  an  uninterrupted  reciprocal  control,  two  complete  .sets  of  variations  instrumenls  are 
desirable,  and  recommended,  in  order  to  avoid  any  interruption  of  the  observations,  by  reason 

of  breakage,  derangement,  \-c. 
[One  set  of  these  instruments  is  now  provided,  but  a  second  set  may  be  sent  in  I> 
Xo.  33.  The  horizontal  intensity  in  one,  at  least,  of  these  systems  should  be  observed  with  the. 

unililar  apparatus.  Jiecaii.se  of  the.  magnitude  of  the  perturbations  to  be  observed,  the  scales  of 
the  variations  instruments  must  have  at  least  a  range  often  degrees,  and  the  arrangements  are  to 
be  so  made  that  the  greatest  possible  simultaneity  of  the  readings  may  be  achieved. 

Xo.  34.  During  the  entire  period  of  occupancy  of  the  station  the  variations  instruments  will  bo 
read  hourly.  It  is  desirable  that  two  readings  be  made:  for  instance,  just  before  and  after  the  full 
hour,  with  an  interval  of  a  lew  minutes  between. 

Xo.  3~>.  Weyprecht  presented  the  following  separate  note  on  this  point: 
"  Since  it  appears  to  me  that  in  these  regions  of  almost  perpetual  disturbances,  hourly  readings, 

made  at  moments  not  well  defined,  are  insufficient  to  establish  mean  values  accurately  expressing 

the  local  perturbations  for  a  given  epoeh  (which  data  ought  to  serve  as  a  means  of  comparison 
with  other  localities),  and  in  consideration  of  the  slight  increase  of  labor  which  will  be  caused  by 

taking  readings  at  precise  moments,  I  cannot  agree  with  the  views  of  the  majority  of  the  Confer- 

ence/' ••  I  state  that  at  least  the  expedition  conducted  by  myself  will  take  readings  hourly  of  all  tbreo 

vacations  instruments  at  5S1"  <K  .~>(.l"!  (V;  00'"  0s;  01'"  <)*;  CL""  Oa :  (lottingen  mean  time." 
"WEYPKEOHT." 

[Observations  will  be  taken  as  specilied  by  Weyprecht. | 
No.  3G.  As  term  days,  the  first  and  fifteenth  day  of  each  month  will  be  observed  from  midnight 

to  midnight,  Ciottingen  time.  The  readings  will  be  'alien  at  intervals  of  five  minutes,  always  on  the 
full  minutes,  and  the  three,  elements.are  to  be  read  with  all  possible  rapidity,  one  after  the  other, 

in  the,  following  order :  1.  Horizontal  intensity :  L'.  1>;  clination  :  3.  Vertical  intensity. 
Xo.  37.  For  these  term  days,  the  plan  of  magnetic  work  should  comprehend  continuous  read 

ings,  for  instance,  readings  every  twenty  seconds — throughout  one  whole  hour — even  though  only 
one  magnetic  element  be  observed.  It  is  the  opinion  of  the  Conference  that  the  observations 
should  begin  so  that  one  of  the  hours  of  observation  shall  agree  with  the  first  hour  of  the  1st  of 
January,  and  that  during  the  en  tin-  period  of  magnetic  work  the  hours  de\oted  to  this  continuous 
observation  should  bechanced  on  each  successive  semi-monthly  term  day. 

Tor  x[>i>ci;il   instructions  in   magnetic'  work,  fiirnUheil  l>y  Ilio  Siii>ri'intoialc.-iit   "I"  tlir  I'liiti-d   Slat,'*  Count  and 
Survey,  nee  S-riion  ]V  of  these  instructions. 
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Nil.  38.  Tne  accuracy  of  the  magnetic  observations  should  hi'  surli  as  to  give  (lie  declination  to 

the  nearest  minute  and  the  horizontal  and  vertical  intensity  in  units  of  (lie  t'ourtU  decimal  place. 
No.  .'!!>.  On  the  term  da\s.  observations  ol'  auroras  are  also  to  be  made  continuously.  More- 

over, auroras  are  also  to  lie  observed  from  hour  to  hour  throughout  the .period  of  magnetic  observa- 
tions, and  especially  in  reference  to  their  form  and  momentary  position  in  altitude  and  true  azimuth. 

The  intensity  of  the  light  is  to  be  estimated  on  a  scale  of  1.  :_',  :i,  4. 
Xo.  40.  Isolated  auroral  phenomena  must  be  made  the  subject  of  thorough  observations  in 

connection  with  which  the  various  phases  are  to  be  noted  simultaneously  with  readings  of  tho 
magnetic  variations  instruments. 

[Those  of  the  party  not.  engaged  at  the  magnetic  instruments  will  observe  and  record  auroral 
phenomena.] 

No.  11.  Since  the  greatest  possible  simultaneity  in  the  readings  is  a  point  of  the  highest  impor- 
tance, the  determinations  of  the  location  and  of  the  time  are  to  be  made  with  instruments  having 

firm  foundations  (such  as  the  universal  instrument  or  astronomical  theodolite,  the  vertical  circle, 
zenith  telescope,  astronomical  transit,  &c.) ;  this,  however,  does  not  exclude  the  use  of  reflecting 
instruments  of  a  superior  class.  By  all  means,  therefore,  must  efforts  be  made  to  determine  the 
geographical  position,  and  especially  the  longitude  of  the  station,  as  soon  as  possible  after  it  has 
been  occupied. 

[The  first  approximate  longitude  of  the  station,  as  determined  by  chronometers,  will  be  checked 
as  frequently  as  possible  by  lunar  distances,  occultations,  &c.,  and  the  value  adopted  in  the  daily 
work  of  the  station  will  be  revised  as  often  as  necessary,  preferably  at  the  end  of  each  ijuarter. 
The  details  of  the  magnetic  observations  will  be  regulated  according  to  the  instructions  published. 
by  the  Superintendent  of  the  United  States  Coast  and  Geodetic  Survey.] 

,'j.   ELECTIVE   OBSERVATIONS. 

"No.  42.  The  Conference  recommends  the  following  observations  and  investigations  most  earn- 
estly to  the  consideration  of  all  those  to  whom  is  intrusted  the  preparation  of  instructions  for  an 

expedition  or  who  themselves  are,  assigned  to  such  work. 
No.  43.  Meteorological. — The  diminution  of  temperature  with  altitude,  the  temperature  of  the 

earth,  of  the  snow,  and  of  the  ice  at  the  different  depths  should  be  determined. 
[The  forms  of  the  snow-crystals  should  be  recorded  by  careful  drawings  ;  the  amount  of  hoar- 

frost accumulated  on  some  well-exposed  object  should  be  measured  by  the  use  of  the  scales  fur- 
nished by  the  medical  department.  Apparatus  is  ordered  to  be  provided  for  the  preservation  of 

air  and  of  air-dust  for  future  analysis.] 
Xo.  -14.  Observations  of  insolation  (or  solar  radiation)  are  to  be  made,,  as  well  as  observations 

on  spontaneous  evaporation,  which  latter  can  be  made  during  the  winter  by  weighing  cubes  of  ice, 
and  during  the  summer  by  the  evaporimeters. 

[A  shallow  circular  vessel  of  water,  whether  fluid  or  frozen,  exposed  to  the  open  air  and  sun- 
shine, should  have  its  loss  of  weight  determined,  daily  or  oftener,  by  delicate  scales. | 

Xo.  45.  Mai/nctiatl. — From  time  to  time  absolute  simultaneous  readings  of  all  three  elements 
of  terrestrial  magnetism  must  be  made  in  order  to  accurately  determine  the  ratio  between  the 
{simultaneous  changes  of  the  horizontal  and  those  of  vertical  intensity. 

No.  40.  Qaleanic  earth  currents. — Observations  are  desired  of  earth  currents  in  intimate  con- 
nection with  magnetic  observations  and  the  auroral  phenomena. 

[Telegraph  lines  of  well-insulated  wire,  extending  a  short  distance  north  and  south  and  also 
east  and  west,  and  furnished  with  resistance  coils  and  detection  needles,  are  supplied,  and 
every  effort  should  be  made  to  carry  out  these  observations.! 

Xo.  47.  Jlydniyraphir  inrt.-lnjut'wns. — Observations  of  the  direction  and  strength  of  the  ocean currents  and  the  movements  of  the  ice. 

No.  4.s.  Jtiri'nin  xMtndini/M  and  observations  upon  the  physical  properties  of  the  sea  water,  for 
instance,  determination  of  the  temperature,  specific  density,  gaseous  contents.  &c..  and  these 
objects  sliould  be  especially  kept  in  view  in  the  selection  of  a  vessel  for  the  expedition.  Observa- 

tions on  tides,  when  possible,  should  be  made  with  the  self-registering  apparatus. 
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[With  regard  to  tidal  observations,  tin-  instructions  published  by  (lit-  tinted  Stiit.  .mil 
Geodetic  .Survey  arc  to  be  followed.     Class-stoppered  bottles  are  provided  lor  preseniu;;  >pcei- 
incus  of  sea  water  to  be  brought  back  for  examination. 

No.  49.  ParaUux  of  the  aurora.—  Determination  should  lie  made  of  the  altitude,  of  the  aui.ua 
by  means  of  measurements  made  for  example  with  the  meteorograph,  which  must  be  made  by  small 
detached  parties  of  observation,  having  also,  if  possible,  one  party  observing  simultaneously  the 
variations  of  magnetic  declination. 

[Particular  attention  will  be  paid  to  determining  the  apparent  position  in  altitude  and  a/imuth 
of  bright  meteors  and  shooting  stars  and  of  definite  portions  of  the  aurora  borealis,  and  to  draw- 

ings of  the  appearances  presented  by  the  phenomena,  as  seen  by  observers  situated  as  far  apart 

(say  one-half  to  five  miles)  as  possible;  in  these  drawings  the  auroral  phenomena  should  appear 
in  their  proper  positions  relatively  to  the  horizon,  meridian,  fixed  stars.  &e..  and  to  that  cud  each 
member  of  the  party,  without  exception,  will  learn  the  names  and  configurations  of  the  stars 
shown  upon  the  map  of  stars  furnished  yon.  A  supply  of  these  maps  is  furnished,  suflieient  to 

allow  of  using  them  as  base  charts  upon  which  to  enter  the  observed  phenomena  in  special  <•.. 
Attention  is  called  to  the  points  of  inquiry  suggested  in  the  Annual  Report  of  the  Chief  Signal 

Officer,  187G,  pp.  301-335.] 
Xo.  50.  Observations  of,  1,  atmospheric  electricity;  2,  astronomical  and  terrestrial  refractions; 

3,  length  of  the  simple  second's  pendulum  ;  4,  observations  on  the  formation  and  growth  of  floating 
ice  and  glaciers. 

[Attention  is  called  to  the  observations  on  the  formation  of  ice  made  by  Nares  and  other 
explorers.  The  pendulum  observations  will  be  made  in  accordance  with  special  Coast  Survey 
instructions.] 

No.  51.  Observations  and  collections  in  the  realms  of  zoology,  botany,  geology,  &c. 
[The  instructions  given  by  Prof.  Spencer  F.  Jtaird  to  the  naturalist  will  he  followed  by  him.] 
Xo.  52.  There  will  also  be  made  special  observations  relating  to  the  whole  polar  problem,  such 

as  the  flight  of  birds,  presence  of  drift-wood,  and  from  what  direction  it  came,  and  other  matters 
as  may  suggest  themselves  from  time  to  time  and  be  found  practicable. 

III.  SPECIAL  INSTRUCTIONS  RELATIVE  TO  CARE  AND  USE  OF  SPECIAL  TIII.IJAIUMI.]  i;i:s. 

See  |>ai'iii;r;i|>li  IV.  ]>;.£<>  10.] 

The  construction  of  the  minimum  standard  thermometers  designed  for  the  Arctic  Motions 

having  been  intrusted  to  the  Thermomctric  Bureau  of  the  Winchester  Observatory  of  Vale  Col- 
lege, the  astronomer  in  charge  of  that  institution  furnishes  the  following  special  instruct; 

which  will  be  carefully  followed: 

HA-VTN,  Mnij  ;]<>.   issi. 

"  GENERAL    R  KM  ARKS    AND   DIRECTIONS     <  '<  INI  'KliNIN^    THE     SIiiNAI.    SERVICE    MINIMfM    STAND- 

ARDS, NOS.  1  TO   12  iNCi.rsm;.  <-<'\sn;rrTi;i>    \\\    THE   WINCHESTER    oi:si:i;\  AT<H;V    OF 
YALE    COLLEGE.—  J.    AND    II.    ,T.    (iKEEN.    MKi'HANK'IANS. 

''Material*.  —  The  alcohol,  carbon  di-sulphide,  and  ethyl  oxide  u,-ed  are  as  pure  as  the  chemical 
processes  will  admit.  For  thermometric  purposes  they  may  be  assumed  <  •hcmieally  pure.  There 
is  no  more  air  above  the  liquid  columns  than  is  accidentally  admitted  in  the  p;  sealing 
the  tubes.     In  this  respect  these  standards  are  different  from  the  ordinary  spirit  thermomei 

It  is  probable  that  the  great   purity  of  the  alcohol  will  render  it   nearly  as  valuable  for  temper- 
atures below  —  80°  Fahrenheit  —  as  the  carbon  and  ether  thcrmomc, 

'•  1'Hm-t  ions  for  <-an-iai/f.  —  It  is  highly  desirable  that  these  thermometers  should  be  kept,  as 
ni-arly  as  possible,  in  the  Manic  condition  as  on  leaving  the  observatory.  For  this  pnrpoM-  they 
have  been  carefully  packed  in  a  vertical  position,  and  care  must  be  taken  to  see  that  they  a:. 

repacked,  with  the  bulb  down.  Owing  to  the  low  boiling  points  of  the  ether  and  caibou  di-sul- 
phide they  are  not  (probably)  accurate  at  temperatures  above  +  60°  Fahrenheit,  but  they  will 

remain  clear  and  limpid  at  temperatures  below  x.cro,  at  which  the  alcohol  tlicrmometcis  may  (but 
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Lanily  probably)  show  viscidity.  It  is  desirable,  therefore,  that  preference  be  given  to  tlieso 
standards  over  any  other  .standards  Cor  extremely  low  temperatures,  and  in  establishing  tlio 
meteorological  observatory  at  which  the.  greatest  cold  is  expected,  special  attention  should  bo 
given  to  the  ether  and  carbon  di  sulphide  thermometers. 

"  Sni/1/i'xt/v/ix  in  thi'ir  nuc.  —  Before  mounting  these  thermometers  in  their  stations,  they  should 
be  earefully  swung  or  jarred  so  that  no  spirit  can  be  detected  (with  a  magnifying  glass)  adhering 
to  their  upper  ends.  They  should  be  inclined  (with  the  bulb  end  nearest  the  ground)  as  far  as  it 
is  sale,  and  have  the  index  stand  in  its  place,  by  its  own  friction  against  the  side  of  the  tube.  NO 
that  'he  drainage  may  be  as  perfect  as  possible.* 

"All  mirlinii*  should  be  wortled  in  inillinieters,  and  it  should  be  remembered  that  the  accom- 
panying tabular  corrections  (see  the  correction  cards)  are  meant  to  give  only  approximate, 

temperatures.  A  careful  comparison  of  all  the  thermometers  from  1  to  lli  kas  been  made  between 
0  and  90°  and  Nos.  1,  5,  and  9  have  been  kept  by  the  observatory  for  experiments  at  temperatures 
below  0°  F. 

"These  are  probably  the  best  thermometers  ever  sent  into  the  Arctic  regions,  and  special 
care  should  be  taken  to  insure  the  safe  return  of  the  records,  and.  though  less  important,  tho 

instruments." 

IV.  SPECIAL  INSTBUCTIOKS  PREPARED  in  inn  VXITKD  STATKS  COAST  \\n  >;i  •  .UMIVKV 
FOR    OTC.SEKVATIONS     IN     TEKKKSTK  1  A  I  ,    MAG.NKTISM    AT    I'Ol.VI      1SAKKOW    AND    LADY    FKAMv- 
I.1X    HAY. 

[These  instructions  will  be  applied,  when  suitable,  to  the  observations  ordered  in  preceding 
pages,  but  they  will  also  furnish  a  guide  to  the  minimum  number  of  observations  to  be  taken  in 
case  of  accidents  occurring  to  prevent  full  compliance  with  the  plan  proposed  by  the  International 
Polar  Commission.] 

As  soon  as  the  quarters  of  the  expedition  have  been  fixed  upon,  a  magnetic  house  will  be 
erected,  in  which  the  regular  magnetic  observations,  as  described  below,  will  be  made:  other 
observations  will  be  made  when  on  boat  or  sledge  trips. 

Instruments.  —  For  use  at  the  magnetic,  observatory,  there  will  be  provided  a  magnetometer, 
for  absolute  and  differential  declination  and  for  horizontal  magnetic  intensity,  to  be  permanently 
mounted  on  a  stone  pier.  In  connection  with  this  instrument  a  meridian  or  a/inmth  mark  will  be 

established  a  short  distance  on"  the  observatory,  and  visible  from  it  through  an  opening  in  the 
wall.  The  astronomical  bearing  of  this  mark  will  be  carefully  determined  by  means  of  an  alt- 

azimuth instrument  and  solar  or  stellar  observations. 

In  the  same  house,  but  on  a  separate  pier,  will  be  mounted  a  Kew  dip  circle,  and  in  the  case 
of  Point  Harrow,  a  third  instrument,  a  binlar  magnetometer,  \\ill  also  be  permanently  mounted 
on  its  pier.  At  Point  Barrow  the  magnetometer  (or  unifilar)  and  the  bitilar  instruments  will  be 
mounted  in  the  magnetic  meridian  and  at  a  distance  of  not  less  than  twelve  feet,  and  the  dip 
circle  will  be  mounted  equidistant  from  these  instruments,  forming  an  equilateral  triangle.  At 
Lady  Franklin  Bay  the  two  instruments  will  be  mounted  in  the  plane  of  the  magnetic  prime 
vertical,  and  not  less  than  twelve  feet  apart.  No  iron  is  to  be  used  in  the  construction  of  these 
buildings,  and  they  should  be,  not  nearer  than  fifty  yards  to  any  other  building,  or  double  that 
distance  to  any  large  mass  of  iron.  Special  reading-lamps  (of  copper)  must  be  provided  for  use 
with  the  instruments,  and  they  must  be  tested  to  make  sure  that  they  do  not  affect  the  position 
of  the  magnets.  The  use  of  candles  stuck  into  wooden  blocks  is  preferable  to  using  lamps. 

When  on  boat  or  sledge  journeys  the  party  will  carry  a  chronometer,  a  small  alt-azimuth 
instrument  with  circles  of  about  three  inches  diameter  (as  constructed  by  Fan  Hi  \  Co.,  of 
Washington,  or  by  (Jasella,  of  London),  provided  with  a  magnetic  needle  or  compass  mounted 
over  its  vertical  axis,  and  a  dip  circle. 

ObxcrrtifiuHx  nt  the  !>••>•  iixinent  atntioii.  —  Hourly  observations  will  be  made,  for  declination  and 
diurnal  variation,  with  the  magnetometer  on  three  consecutive  days  about  the  middle  of  each 

*  This  mi'thod  mnlm-ms  to  tli:i(   Inllowi'il  ;il  :i!l  signal  .stations  with  minimum   llN-nimmotcrs.  rx<  t'l't    :IM  li>  ik-jMvo 

of  inclination,  win-rein  lh«s<;  suggestions  should  l>n  most  riiirl'ullv  followed. 
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month;  besides  I!ICKI>  observations,  extending  over  seventy-two  hours,  there  will  be  made  :it  any 
convenient  intermediate  time  t°<i<-h  day  (of  the  three)  one  set  of  deflect  ions,  followed  immediate! y 
by  a  set  of  oscillations  for  the  determination  of  the  horizontal  intensity.  At  Point  I'arrow  the, 
bifilar  will  be  read  immediately  after  the  nnifilar.  There  will  also  be  made  at  any  intenncii 
time  twit  day  (of  the  three)  a  set  of  dip  observations.  In  connection  with  the  declination,  the 
mark  will  be  read  once  each  day  (unless  the  instrument  should  aecidently  be  disturbed),  but  it 

suflices  to  determine  the  magnetic  axis  of  the  declination  magnet  on  one  of  the  Hirer-  days.  Tim 
instrumental  constants  of  the  magnetometer  will  be  determined  before  leaving  Washington,  and 

the  observers  will  use  the  Coast  and  (ieodctic  Survey  magnetic  blank  forms  for  their  n-conK  or, 
incase  no  special  forms  are  provided,  they  will  use,  .small  (octavo)  note,  books;  they  will  al>r: 
compute,  as  soon  as  the  observations  arc  completed,  each  month,  the  magnetic  mean  declination, 
diurnal  range,  and  turning  hours,  also  the  horizontal  force  in  absolute  measure  (Knglish  units) 
and  the  dip.  tabulating  the  results  for  each  day. 

I'A-fra  observations  on  other  than  the  three  days  about  the  middle  of  each  month  will  bo 
made  (luring  all  occurrences  of  auroral  displays,  but  as  they  are  likely  to  be  very  numerous  at 
Point  Harrow,  observers  there  may  confine  their  extra  observations  to  the  more  conspicuous 
displays  only.  On  these  occasions  the  declinometer  (and  the  bifilar  at  Point  P.arrow)  will  be 
read,  say,  every  ten  minutes,  or  at  shorter  or  longer  intervals,  as  the  state  of  the  needle  may 
appear  to  demand,  the  object  being  to  establish  a  connection  between  the  appearances  of  the 
aurora  and  the  motion  of  the  magnetic  needle. 

When  landing  OH  a  boat  journey,  or  during  a  sledge  journey  at  suitable  stations  (not  less  than 
ten  or  fifteen  miles  apart),  the  time,  latitude,  and  azimuth  will  be  determined  by  the  alt  azimuth 
instrument,  and  the  declination  by  the  same  instrument  (the,  hour  and  minute  of  the  observation 
is  to  be  noted,  in  order  that  the  diurnal  variation  may  be  allowed  for):  the  dip  will  also  be 
observed,  and  in  case  time,  is  pressing,  reversal  of  circle,  reversal  of  face  of  needle,  and  reversal 
of  polarity  may  be  dispensed  with,  but  the  needed  correction  to  the  result,  from  the  single 
position  of  the  instrument,  must  be  ascertained  at  the  permanent  station.  Observations  of 
deflections  (with  magnetic  needle  and  with  weights)  will  be  made  with  the  dip  circle,  as  arranged 
for  relative  and  absolute  total  force,  the  data  for  the  latter  to  be  supplied  at  the  permanent 
station. 

It  is  highly  desirable,  especially  in  the  case  of  the,  Lady  I<"ranklin  Bay  party,  that  all  stations 
within  reach  and  formally  occupied  by  other  parties  for  magnetic  purposes  be  revisited,  in  order  to 

furnish  material  from  which  to  deduce  the  secular  change  during  the.  interval;  besides,  all  oppor- 
tunities should  be  taken  when  lauding  on  the  way  up  to  secure  observations  for  declination,  dip, 

and  iiitensity — the  latter  best  by  oscillations  of  the  intensity  magnet.  The  winter  quarter*  of 
the  late  English  expedition  should  be  connected  magnetically  with  the  present  quarter.*. 

[All  magnetic  observations  will  be  made  on  Gottingen  time,  as  provided  for  by  the  Hamburg 
Conference.  | 

Ail  magnetic  records  will  be  kept  strictly  in  conformity  with  "Notes  on  Measurement*  of 
Terrestrial  Magnetism,"  United  States  Coast  Survey,  Washington,  1877,  and  other  records  in  con- 

nection therewith  should  be  equally  clear  and  complete,  and  all  computations  should  be  made  by 

the  observer  in  separate  books.  Duplicates  of  all  records  will  be  made,  compared  with  ilu- 
original,  and  the  latter  returned,  annually,  if  practicable,  to  the  Chief  Si-n,il  Ofiicer  for  tin- 

Superintendent  of  the  Coast  and  (ieodetic  Survey,  Washington,  !>.  ('.  The  observers  should  also 
provide  themselves  with  copies  of  the  "Admiralty  i Manual  of  Scientific  Knqniry."  the  "Arctic 
Manual  and  Instructions,"  1375,  and  "Aurora-,  their  characters  and  spectra."  by  .1.  II.  ('apron. 
1880,  also  with  "Terrestrial  and  Cosmieal  Magnetism,"  by  K.  Walker,  iNiii,  and  any  other  work 
they  may  require  for  their  information. 

V.  ADDITIONAL  SPECIAL  iKsriirrrioivs. 

The  rules  prescribed  in  "Instructions  for  the  Expedition  toward  the  North  Pole."  as  pub- 
lished (in  pamphlet)  by  authority  of  the  Hon.  (ieorge  M.  Jtobeson,  Secretary  of  the  Nav,\.and 

those,  contained  in  "Suggestions  Relative  to  Objects  of  Scientific  Investigation  in  Knssiau 
America,"  both  of  which  are  furnished,  will  be  followed  as  closely  as  circumstance*  permit. 
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VI.  MEMORANDUM  OP  OUTFIT. 

LIST     OF    APPARATUS    TO    UK    FURNISHED     TO    POINT    HARROW,   AND   WITH    SOJIE    FACETI'lONS 
AND    ADDITIONS   TO   LADY   FRANKLIN   BAY. 

(!!'.( IGRAFHICAL   AND    ASTRONOMICAL   APPARATUS. 

One  surveyor's  compass  and  tripod  ;  one  100-fcet  chain  or  steel  tape;  one  prismatic  compass; 
one  sot  of  pins;  one  altitude-  and  azimuth,  0-inch  circles;  one  meridian  transit,  about  '2  or  3  inches 
aperture  :  two  extra  level  tubes  for  low  temperatures  for  meridian  transit;  three,  sextants;  three 

artificial  horizons;  eight  marine  chronometers  (mean  time);*  one  marine  chronometer  (sidereal);* 
two  pocket  chronometers  (mean  time);*  one  house  (astronomical  observatory),  plan  to  be  sup- 

plied ;  charts  of  the  Alaska  coast  from  the  United  States  Coast  and  Geodetic  Survey. 

Ma;/ net ic  apparatus. — One  complete  magnetometer — Fauth  &  Co. — unih'lar  declinometer — cat- 
alogue No.  70,  price  $400,  extra  light  needles  and  mirror  for  auroral  disturbances;  one  Ke\v  dip 

circle,  large  size;  one  bitilar  magnetometer;  one  magnetic  observatory  building.  (See  plan.) 

Tidal  apparatus. — One  level  and  staff';  two  pulleys  and  weight  and  float;  fifty  glass-Stoppered 
bottles  for  specimens  of  sea- water. 

Pciididitin  apparatus. — Pendulum  apparatus  will  be  carried  and  used  by  a  special  temporary 
party  from  the  United  States  Coast  and  Geodetic  Survey. 

[Deep  sea  sounding. — Will  be  left  to  the  United  States  Coast  Survey.] 
Meteorological  apparatus. — One  instrument  shelter  of  open  wooden  louvre  work,  made  in  sec- 

tions (see  plan) ;  one  inner  thermometer  shelter  of  open  galvanized  iron  louvre  work,  made  in 

sections  (see  plan);  twelve  mercurial  thermometers,  ordinary  stem  divided;  two  metallic  thermom- 
eters; twelve  spirit  thermometers,  ordinary  stem  divided  ;  six  mercurial  thermometers,  maximum 

Ktein  divided;  six  spirit  thermometers,  minimum  stem  divided;  six  special  minimum  thermometer.;:, 

from  Yale  College;  four  psychrometers,  mercurial,  wet-bulb;  one  dew  point  apparatus;  Kcgnault's 
as  modified  by  Alluard.  with  extra  thermometers  for  low  and  high  temperature;  six  water  ther- 

mometers and  three  cases,  Signal  Service  pattern,  for  surface  temperatuics:  two  pairs  .Marie- 

Davy's  conjugate  thermometers  for  solar  radiation  ;  two  pairs  Violle's  conjugate  bulbs  tor  solar 
radiation  (will  be  sent  next  year) ;  two  Hicks's  thermometers  for  terrestrial  radiation  (will  be  sent; 
next  year) ;  two  mercurial  marine  barometers;  four  mercurial  cistern  barometers  (Green,  Signal 

Service  pattern),  large  bore,  reading  to  thousandths;  three  aneroid  barometers  (Casella's  make); 
two  hair  hygrometers;  two  self-registers,  one  double  and  one  single,  for  anemometers  and  anem- 

oscopes (Signal  Service  pattern — Gibbon  or  Eccard) ;  six  extra  attached  thermometers  lor  ba- 
rometers; six  extra  barometer  tubes  for  barometers;  four  rain-gauges,  two  copper  and  two 

galvanized  iron ;  six  divided  sticks  for  measuring  rain  and  snow;  ten  pounds  pure  mercury:  four 

anemometers  (Robinson's)  ;  four  arms  and  cups  and  four  spindles,  for  1'obinson's  anemometer,  for 
repairs;  two  vanes,  small ;  one  large  vane,  complete  ;  one  Eccard  contact  (interior);  ten  battery 
cells  (Eagle)  and  supplies  for  same  for  three  years:  two  thousand  yards  insulated  wire;  foifr  tele- 

phones and  two  call  bells;  one  galvanometer  for  obstruction  of  ground  currents;  one  hundred 

feet  cable  for  the  double  self- register ;  four  box  sounders;  one  delicate  scale  and  one  medicine 
chest  (from  medical  department);  apparatus  for  collecting  air  and  atmospheric  dust:  six  dark 

lanterns  for  observers'  use  (brass  or  copper). 

tfiynitl  apparatus. — Two  Grngan's  heliographs;  four  sets  signal  kits  complete;  six  signal 
code  cards. 

Blank  biiol-K  and  forms. — Twelve  diaries  for  1881,  1882,  and  1883.  respectively,  one  to  bo 
kept  by  each  man  ;  two  hundred  and  fifty  books  for  original  record  of  meteorological  observations; 
lifty  blank  books  for  magnetic  observations,  allowing  two  pages  daily  ami  extra  pages  on  special 

days;  fifty  blank  books  for  daily  journal,  for  miscellaneous  observations  ;  twenty-live  blank-  hooks 
for  tidal  observations,  allowing  one  page,  daily  ;  twenty-live  blank  books  for  astronomical  obser- 

'  If  practicable  th.M'  v,  :il  In;  rated  at  various  tcmpurattirrs  at  tho  Jlorological  JjUix-au  of  the  Observatory  of 
Vain  C'ollrgc. 
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vat  ions;  fifty  volumes,  Form  J,  for  copy  of  original  record;  I  line  hundred  star  charts,  for  auroras, 
Ke.;  one  hundred  forms  lor  comparison  of  barometers;  ci^lil  hundred  fonns  lor  anemometer 
register. 

KOO/.-.V.— Instructions  to  Observers,  Signal  Service,  U.S.  Army:  Annual  Reports  of  the  Chi,.f 
Signal  Officer,  from  1ST:!  to  1SSO,  inclusive;  Loomis's  Treatise  on  Meteorology  :  p.m-han's  Handy 
Book  of  .Meteorology  ;  Kiimtz's  Meteorology  (Walker's  translation);  Molm's  Meteorology  (original 
German);  Schmid's  .Meteorology  (original  Herman):  Smithsonian  Instructions  for  register  of 
lieriodical  phenomena  ;  Smitlisonian  Miscellaneous  Collections,  Vol.  I  ;  (iuyot's  Meteorological  and 
Physical  Tables:  ('relic's  Multiplication  Tables;  Blanford's  Indian  Meteorologist's  Yade  Mecum, 
Parts  I,  If,  HI  ;  Loomis's  Practical  Astronomy  ;  Church's  Trigonometry:  Chain-end's  Practical 
Astronomy;  Bowditch's  Navigator ;  Bowditclfs  Useful  Tables;  Lee's  Collection  of  Tables  and 
Formula;  American  Nautical  Almanac  for  1881,  1882,  and  188.'!:  Admiralty  Manual  of  Scientific 
Inquiry,  4th  ed. ;  Admiralty  Manual  and  Instructions  for  Arctic  Expedition,  is;.". :  Nare.s'-.  »\c .. 

Reports  of  English  Arctic  Expedition  ;  Narcs's  Narrative  of  Voyage  to  Polar  Sea.  London,  I- 
Dall's  Meteorology  of  Alaska  from  Pacific  Coast  Pilot,  United  States- Coast  Sm\e\  :  i);1ll'>  1;.-- 
Kourc.es  of  Alaska ;  Harkuess  on  Sextants,  United  States  Naval  Observatory,  observations  for 
18»;9,  Appendix  1,  pages  51  too?  ;  Charts,  United  States  Hydrographic  Office,  No.  <!8,  and  British 

Admiralty,  Nos.  59.'?, -'1IJ4, 1*435:  Chambers's  Descriptive  Astronomy :  Bremiker's  edition  of  V. ••, 
Logarithmic  Tables  :  P>arlo\v's  Tables;  \V.  S.  Harris's  Kudimentary  Magnetism:  Coast  Survey 
1'apers  on  Time,  Latitude,  Longitude,  Magnetics,  and  Tidal  Observations;  Everett's  Translation  ot 
Deschanel ;  Jenkin— ICIectrieity  and  Magnetism,  4th  ed.,  New  York,  1879;  Reports  of  the  ("nited 
States  Fish  Commission  on  Dredging;  Sigsbee  on  Deep-Sea  Sounding.  &<•.  (  United  States*  , 

Survey  Report)  ;  Markham's  Collection  of  Tapers  Relating  to  Arctic  Geography,  London,  ]s77  : 
Schott's  Reduction  of  Observations  of  Hayes  and  Sonntag;  Schott's  Reduction  of  Observations 
of  Dr.  Kaue;  Schott's  Reduction  of  Observations  of  McClintock  ;  Manual  of  Military  Telegraphs: 
Myer's  Manual  of  Signals;  J.  R,.  Capron,  Aurora1:  their  characters  and  spectra;  1C.  Walker, 
Terrestrial  and  Cosmical  Magnetism  ;  Pope's  Modern  Practice  of  the  Electric.  Telegraph;  Instrue- 
tious  for  the  Expedition  toward  the  North  Pole,  from  Hon.  George  M.  Robeson.  Secretary  of  the 
Navy;  Suggestions  Relative  to  Objects  of  Scientific  Investigation  in  Russian  America  :  stationery 
as  ordinarily  supplied  ;  drawing  paper  and  instruments. 

All  officers  and  observers  of  the  expedition  are  charged  to  at  once  familiarize  themselves  in 
detail  with  these  instructions,  and  in  the  practice  of  the  duties  they  prescribe,  together  with  a 
thorough  knowledge  of  the  instruments  and  their  use ;  and  commanding  officers  are  specially 
charged  to  see  that  these  requirements  are  observed. 

Official  memorandum  to  accompany  instructions  No.  7C. W.   15.   I1AZEN, 

Brigadier  and  Brcrct  Major-Ucmral, 

Cli  iff  Signal  Officer,  I'.  >'.  Anny. Official : 
Louis  V.  CAZIARC, 

Firxt  L!>  ttlcimnt,  Second  Artillery,  Aeiiny  Signal  Officer, 
II.  Ex.  41   3 
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NARRATIVE. 

On  the  18th  day  of  July,  1881,  ut  ten  o'clock  in  the  forenoon,  \ve  sailed  from  San  Franciaeo, 
Ca).,  on  board  the  .schooner  (iolden  Fleece,  a,  staunch  little  schooner  of  one  hundred  and  fifty  fonn 
burden,  and,  being  lowed  outside  the  heads,  we  began  our  voyage  in  (he  leetli  of  a  strong  nortlr 
gale;  and  it  was  three  days  before  the  reefs  were  shaken  out  of  our  sails. 

The  expedition,  on  the  day  of  sailing,  was  organi/ed  as  follows  :  First  Lieut.  I'.  II.  Hay,  Kighth 
Infantry,  commanding;  Act.  Asst.  Surg.  (leorge  S.  Oldmixon,  I  .  S.  Army,  surgeon  ;  !•:.  I'.  lleivn- 
deen,  interpreter:  Scrgt.  .Tames  Cassidy,  Signal  Corps.  U.  S.  Army,  observer:  Ser^t.  John  Murdoch, 

Signal  Corps.  I'.  S.  Army,  observer:  Sergt.  Middleton  Smith,  U.  S.  Army.,  oliserver:  Mi.  A.  < '. 
Dark,  astronomer;  Vincent  I'andit,  carpenter:  Albert  Wright,  cook  :  Frank  Peterson,  laborer. 
With  one  exception,  all  were  strangers  to  me,  and  1  subsequently  had  occasion  to  regret  that  more 

time  was  not  given  and  care  exercised  in  selecting  the  i>rrxt>iin<'l.  especially  those  intended  for  the 
scientific  work.  For  even  with  experienced  observers  it  is  very  difficult  to  do  accurate  work  in 
this  high  latitude. 

The  voyage  was  uneventful.  Owing  to  adverse  winds  and  calms,  it  was  not  until  August  '.) 
that  we  raised  the  high  lands  of  the  Aleutian  peninsula  to  the  eastward  of  Onnimak  Pass.  A 
succession  of  calm  days  left  us  at  the  mercy  of  the  currents,  which  here  are  strong  to  the  cast  ward, 
and  carried  us  in  sight  of  Kadiak.  before  a  bree/e  sprung  up  that  would  enable  us  to  bear  ug>  for 

the  pass.  We  entered  it  on  the  afternoon  of  the  l.",tli.  when  the  wind  fell,  but  the  tide  serving.  \\e 
drifted  through  during  the  night.  After  entering  P.elmng  Sea  we  had  stronger  winds,  and  after 
clearing  the  pass  we  were  enabled  to  stand  ou  our  course,  which  carried  us  about  sixty  miles  to 
the, eastward  of  the  Pribyloff  Islands. 

On  the  morning  of  the  l!>th  we  sighted  the  island  of  Saint  ,Mathews,  passing  three  miles  to 
the  eastward  of  it.  its  highest  peaks  only  showing  above  the  fog.  We  were  favored  with  fair, 
strong  winds  from  this  time  on  until  we  arrived  at  Plover  Hay,  Siberia,  where  we  anchored  at  i!  p.  m. 

August  I'l.  The  weather  being  stormy,  we  were  unable  to  get  a"  sight  of  the  sun  until  the  1'lth, 
when  a  series  oi' excellent  observations  were  obtained.  This  delay  proved  fortunate  for  us.  for  on 
the  -'-M  the  I".  S.  revenue  steamer  Corwin  came  into  the  harbor  for  coal.  I  ler  mastei .  Captain 
Hooper,  reported  the  ice  very  light  in  the  lower  latitudes  of  the  Arctic  Ocean  :  so  mm -h  ̂ >  that 
he  had  been  enabled  to  reach  Wrangel  Land,  a  point  never  heretofore  attained.  To  him  we  became, 
indebted  for  a  tine  supply  of  reindeer  clothing  and  tents,  which  he  had  collected  in  view  of  a 
possibility  of  his  wintering  in  the  Arctic.  The  supply  came  very  opportunely,  as  \\  c  had  been 
unable,  to  obtain  any  deer-skins  at  San  Francisco  and  were  depending  upon  sheep  skins  for  our 
winter  clothing. 

We  found  that  our  chronometer*  were  rnnniny  steadily  and  well,  and,  after  laying  in  a  supply 

of  fresh  water,  were  lowed  outside  the  harbor  by  the  < 'orwin  on  the  morning  of  the  l'.">th.  The  wind 
•lying  away  suddenly,  left,  us  at  the  mercy  of  Ihe  current,  which  was  setting  strong  to  the  north- 

ward, and  during  the  night  we  drifted  through  the  straits,  getting  only  a  glimpse  of  the  Itiomed.- 
Islands  and  Fast  Cape  as  we  passed,  as  we  were  enveloped  in  a  dense  fog  the  most  of  the  time. 
While  at  Plover  I  Jay  we  obtained  from  the  natives  a  (juanlity  of  most  excellent  trout,  which  ]uv\<  d 
an  agreeable  addition  to  our  sea  fare. 
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Al'Jcr  passing  tin-  st r;i its  \ve  encountered  strong  northeasterly  winds,  which  retarded  our 
progress  very  murli.  We  sighted  Cape  Lisburne  on  the  afternoon  of  August  .">!.  and  soon  after  it 
came  on  to  blow  so  heavily  that  the  vessel  \v;is  hove  to,  and  in  that  position  rude  out  the  gale. 

For  over  forty  eight  hours  we  were  unable  to  have  lires  on  board  for  any  purpose  whatever.  The. 

force  of  the1  gale  having  abated  on  the  3d  of  September.  \\v  stood  to  the  southeast,  the  weather 
remaining  so  thick  that  \ve  were  unable  to  obtain  a  sight  of  the  sun  to  determine  our  position.  On 

the  7th  \\>-  sighted  ley  <  'ape,  and  then  stood  along  shore  to  the  northeast,  keeping  the  land  aboard 
until  we  sighted  the  point  on  the  afternoon  of  September  S,  and  came  to  anchor  about  one  mile  to 

the  northeast  of  Cape  Smythc.  thus  successfully  accomplishing  the  first  and  most  important  stage 
of  our  work. 

The  voyage,  though  long  and  tedious,  had  been  remarkably  free  from  any  accidents,  and  the 

meager  comforts  of  our  little  schooner  gre\\  wonderfully  luxurious  when  compared  with  the  low 
desolate  shore,  which  we  could  occasionally  catch  a  glimpse  of  through  the  drifting  snow. 

Point  Harrow,  situated  in  latitude  7P  •£>'  north,  longitude  l-~iti-  40'  west,  the  destination  of  the, 
expedition,  was  tirst  discovered  by  Mr.  Flson,  master  in  H.  M.  S.  Pdossom,  commanded  by  Captain 

Beechey,  in  August,  I.si'G  :  and  is  graphically  described  by  him  in  his  report  of  his  memorable  voy- 

age, made  to  the  Pacific  and  Arctic  Sea.  during  the  years  lsj."».  is^'ii.  l.Si'7.  and  ISi'S. 
In  the  lapse  of  sixty  years  but  few  changes  have  taken  place  on  this  coast.  The  people  of  the 

generation  that  Captain  l.eechcy  met  have  all  passed  away,  and  the  ston  of  the  coming  of  the  lirst 

white  man  is  one  of  the  legends  of  the  band  of  Ntiwukmcnn.  The  next  visit  made  by  white  men  was 

that  of  Captains  ]  lease  and  Simpson,  of  the  Hudson's  Hay  service,  who.  in  July.  ]8."«7,  started  from 
Fort  C-ood  Hope,  and  by  boat  passed  down  the  Mackenxie  to  the  sea,  and  along  the  northern  shore 

as  far  as  Return  Keel',  the  point  where  Franklin  was  turned  back  by  meeting  with  impassable  ice, 
in  1S2G.  They  here  found  the  ice  last  on  the  land,  and  further  progress  by  boats  being  impossible, 

Captain  Simpson  accomplished  the  remaining  distamv  on  foot,  and  thus  succeeded  iu  determining 

the  coast  line  of  the  northern  shore  from  P>ehring  Straits  to  tin-  mouth  <>f  the  Mackenzie.  If.  M.  S. 

Plover,  Captain  ."Uaguire,  wintered  at  Point  Barrow  the  winters  of  IS.'iL'.  18.V>.  and  1*51.  since  which 
time  the  coast  has  been  frequently  visited  l>y  vessels  of  the  American  whaling  licet. 

Upon  arriving  at  the  point  we  at  once  set  about  finding  u  suitable  location  for  the  observatory. 

At  the  extremity  of  the  point  is  the  village  of  Xuwuk.  which  occupies  all  the  land  that  is  free  from 

inundation  by  the  sea.  To  locate  the  observatory  among  their  huts  would  entail  endless  trouble 

and  annoyance.  Hetween  the  village  and  the  mainland,  three  miles  away,  is  a  low.  barren  sand- 
bank, from  forty  to  one  hundred  yards  wide,  across  which,  during  a  westerly  gale,  the  sea  breaks 

when  open.  To  the  south  and  west  of  this  the  land  gradually  rises,  until  at  Cape  Smythe  it  is  fully 
thirty  feet  above  the  sea  :  but  here  again  we  found  the  most  suitable  ground  occupied  by  the  village, 

of  r'glaamie,  a  cluster  of  about  twenty-three  winter  huts.  We  were  unable  to  go  any  distance? 
back  from  the  beach,  as  we  had  no  means  of  transporting  our  stores  by  land,  and  the  marshy 

condition  of  the  country  would  have  prevented  us  from  going  any  distance  back  from  the  beach 

even  if  we  had  the  facilities.  A  point  about  twelve  feet  above  the  sea  level,  lying  between  the  sea. 

and  a  small  lagoon  three-fourths  of  a  mile  northeast  from  I'glaamie.  was  finally  selected.  The  soil 
was  firm  and  as  dry  as  any  unoccupied  place  in  that  vicinity,  and.  as  it  was  marked  by  mounds  of  an 
ancient  village,  \\otild  be  free  from  inundation.  The  lateness  of  the  season  gave  us  but  little  time 

for  deliberation.  The  young  ice  was  already  forming,  and  the  migration  of  the  birds  about  over. 

It  was  on  the  morning  of  the  9th  of  September  that  the  work  of  debarkation  was  commenced  in  a 
driving  storm  of  snow  and  a  northeast  gale. 

The  lumber  for  the  house  and  observatories  was  rafted  alongside  the  vessel  and  warped 

ashore.  This  work  was  diilicult  and  arduous,  owing  to  the  heavy  surf  on  the  beach,  and  the  ico 

being  some  distance  off  shore,  the  strong  northeast  wind  blowing  at  the  time  got  up  considerable 

sea.  the  spray  froze  wherever  it  struck,  so  the  lumber  was  coated  with  ice  as  soon  as  it  was  taken 

out  of  the  water.  There  was  too  much  surf  to  use  onr  boats,  and  it  was  not  until  the  l.'Hh,  when 
the  wind  fell,  that  we  were  able  to  commence  putting  the  stores  ashore.  A  temporary  wharf  was 
constructed,  so  the  boats  could  be  discharged  without  putting  them  on  the  beach.  The  natives, 

Avho  at  first  appeared  bewildered  at  the  idea  of  our  coming  to  stay,  showed  every  disposition  to  bo 
friendly  now,  and  lendercd  us  valuable  assistance  with  their  large  skin  boats  (umiaks),  and  also 
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in  carrying  stores  up  from  the  beach.  After  one  or  t\vo  attempts  at  pi-It y  thieving  had  been  linnly 
anil  i|iiietly  checked,  they  showed  no  disposition  to  commit  any  depredations  upon  mir  pmpeily. 
Though  it  was  snowing  heavily,  the  \vork  of  landing  stoics  was  pushed  with  the  iitmo.--!  \ 
the  wind  was  very  light  from  the  southwest  and  the  sea  was  quiet,  and  ue  eoiilil  land  tin-  umiaks 
on  the  Iteach  without  the  tear  of  staving  them,  so  that  <m  the  morning  of  the  l.lth  the  party  was 
moved  on  shore  into  tents.  We  landed  the  last  of  the  caigo  dniin.:  that  afternoon,  and  the 

(iolden  fleece  was  cleared  the  following  morning,  and  sailed  at  lli  o'clock.  She  irofl  Hie  last  link 
that   bound  us  to  civilization,  and  we  knew  that    nearly  a  year  must    roll  ar   id  e  enulil 
hope  to  hear  from  the  civilized   world   again  :   out  I  (lid  not  see  a  single  despondent   face  among 
the  little  party  as  they  turned  from  watching  the  gallant  little  vessel  out  of  sight  to  their  work. 

At  the  same,  time  the  stores  were  being  landed  the  foundat  ion  of  the  house  was  laid.  This  was 
made  sale  and  solid  by  excavating  down  to  the  frost,  :i  distance  of  a  little  o\er  one  foot,  and  the 

sills  and  Moor  timbers  firmly  shored  with  blocks  cut  from  pieces  of  drift-wood.  I'lates  1  and  li 
give  a  ground  plan  and  elevation  of  house.  The  bastion  on  the  north  we>i  corner  "as  constructed 

from  pieces  of  wreckage,  and  drift-wood,  and  was  pierced  for  musketry  below  and  for  the  (latling 
gun  above.  As  soon  as  the  house  was  inclosed  and  roofed  the  stores  \\ere  all  moved  in,  except  a 
supply  for  about  six  months,  which  was  placed  in  a  tent  as  a  reserve  in  event  of  the  loss  of  the 

main  building  by  lire.  The  party  moved  in  on  the  L'l'd,  to  put  up  the  ceiling  and  partitions.  We 

were  obliged  to  bring  the  lumber  in  and  pile  it  around  the  stove,  so  as  to  melt  oil'  the  ice  before we  could  work  it. 

Winter  came  on  rapidly:  the  lagoon,  near  the  station,  was  dosed  entirely  on  the  I'Oth  :  tlm 
weather  continued  stormy  and  thick  until  the  sea  closed  toward  the  last  of  November.  The  work 
of  carrying  the  stores  and  coal  from  the  beach  up  to  the  site  of  the  station  ia  distance  of  about 
one  hundred  yards)  was  very  laborious,  there  being  over  one  hundred  tons  of  it  besides  the 
lumber,  and  we  never  for  one  moment  caught  sight  of  the  sun  from  the  time  we  landed  until  the 

^'Sth  of  September,  and  then  only  fora  few  moments.  As  soon  as  the  hi. use  was  made  inhabitable 

we  turned  our  attention  to  getting  the  instruments  into  position.  "We  commenced  taking  hourly 
observations  in  meteorology  OH  October  1">.  and  iu  magnetism  on  ]>cceiaher  1. 

The  transit  and  magnetic  instruments  were  temporarily  mounted  on  wooden  piers,  which  v 
constructed  in  the  following  manner:  Timbers  sixteen  inches  square  were  cut  to  the  proper  len 
and  placed  on  end  in  position  in  the  observatories,  the  earth  being  removed  so  that  the  lower  end 
rested  on  the  perpetually  frozen  earth  :  they  were  cemented  in  their  place  by  pouring  water  around 
them  and  allowing  it  to  freexe.    They  remained  firm  and  never  altered  their  position  in  the  slij;!;: 

degree.     The  ice  was  found  to  be  intact  when  the  piers  were  taken  down  the  following  .Inly,  to  bi- 
n-placed by  brick. 

Kvcry  clear  night  the  sky  was  illuminated  by  the  most  beautiful  displays  of  aurora  it  has  ever 
been  my  fortune  to  witness:  they  always  commenced  in  the  northeast  and  northwest,  and  seemed 
lo  spring  from  a  dark  low  bank  of  clouds.  The  lights  were  never  stationary  for  a  single  second, 
neither  did  they  ever  take  the  form  of  bows  or  arches  MI  often  seen  in  other  latitudes,  but  great 

curtains  of  light  Hashing  with  all  the  prismatic  colors  seemed  to  be  drawn  across  I  he  heavens,  ever 
risini;  ;;ml  changing  and  often  culminating  in  a  coron;1.  at  the  /enith,  falling  like  a  shower  of 

meteoric  lire.  As  the  winter  advanced  these  displays  were  more  brilliant,  and  were  always  of  a 

character  that  defies  description,  either  by  pen  or  pencil,  as  they  were  never  for  two  seconds  alike. 
Th.-y  were  unaccompanied  by  any  sound  so  far  as  we  were  able  to  oh.*cr\e,  and  the  deadly  stilb 

that  always  prevails  in  this  region  when  the  sea  was  closed  gave  us  an  excellent  opportunity  to 
detect  any  sound  had  there  been  any. 

J  Miring  the  last  days  of  September,  when  the  ice  on  the  fresh-water  ponds  and  lakes  was  from 

ten  inches  to  one  foot  rhick  a  sullicicnt  quantity  was  cut.  hauled  to  the  house  and  conveniently 
piled,  for  winter  use. 

In  December,  as  soon  as  the  drifted  snow  was  sutliciently  hard  to  cut  into  cafces,  co\  ered  ways 

were  constructed  leading  to  the  <>!>-,er\ -atones,  and  the  ice  piled  so  that  during  scveie  weather  no 

JUTS!, n  was  obliged  to  go  into  the  open  air  to  carry  on  the  regular  work  of  the  station. 

Life  at    tiie   .-tatiou    now   se'ticd   down    into    the   dull    monotony   of  the   routine  -\\ork:   hourly 
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observations   in    meteorology   and    the   three    elements  of  magnetism    were    carried   on   without 

interruption.      To  insure   tlie   health  of  the  party  eacl   mhcr  was  required   to   take  exerdso 
daily  in  the  open  air. 

In  .lanuarx.  !»-,  work  was  commenced  on  a  shaft  for  I  lie  purpose  of  getting  the  temperature 

of  the  earth,  the  results  of  which  are  given  in  Part  V.  The  formation  for  the  whole  distance 

ma  sand  and  gravel,  mingled  with  ;i  deposit  of  drift-wood  and  marine  shells,  showing  that  each 

stratum  represented  the  successive  lines  of  ancient  sea-shores.  The  earth  was  saturated  with 

wilier.  At  a  depth  of  thirty  live  feet  a  deposit  was  found  of  clear  water,  unmixed  with  earth,  too 

salt  to  he  congealed  at  a  temperature  of  +  12,  which  was  the  unvarying  temperature  of  the  earth 

at  this  depth.  At  a  depth  of  twenty  feet  a  tunnel  was  run  to  the  east  a  distance  of  ten  feet,  and 

at  the  end  of  it  a  room  ten  Ity  twelve  was  excavated  out  of  the  hard  fro/en  ground.  In  this  the 

temperature  never  rose  above  22:.  The  walls  were  always  dry  and  free  from  moisture,  and  the 

acc'imnlation  of  hoar  frost  was  very  light.  Here  we  stored  whatever  fresh  meat,  in  the  way  of 
ducks,  reindeer,  walrus,  or  seal,  that  we  were  able  to  accumulate  beyond  our  daily  consumption. 

Our  main  supply  was  eider-ducks,  which,  during  the  spring  Might  in  .May.  were  easily  killed.  We 

took  four  hundred  in  LSSi',  and  live  hundred  in  18S,", :  we  found  them  excellent  food,  and  when 
stored  in  the  subterranean  store-house  they  were  at  once  fiwen  solid,  and  would  keep  for  any 
length  of  time. 

Fresh  meat  is  the  great  safeguard  against  scurvy  in  this  region;  I  never  saw  a  trace  of  it 
among  the  natives,  and  moat  is  their  only  food.  The  immunity  of  my  party  from  all  disease  or 
sickness  of  any  kind  !  deemed  was  owing  to  the  fact  that  through  our  own  exertions,  and  with 
some  assistance  from  the  natives,  we  were  seldom  without  it. 

In  March,  issj.  I  made  a  trip  into  the  interior,  an  account  of  which  1  submitted  in  my  report 
of  last  year.  Some  narrow  leads  opened  in  the  ice  to  the  north  and  west  of  the  point  on  the 

L'Oth  of  April,  and  the  natives  reported  seeing  whales  passing  to  the  northeast  on  the  :j.">d  of  the 
same  month,  and  they  were  seen  passing  in  the  same  direction  every  day  from  that  time  until 
JuneM:  that  seemed  to  terminate  their  northern  migration,  as  we  saw  no  more  of  them  until 

Angus]  !."..  when  they  were  seen  going  to  the  southwest  along  the  edge  of  the  pack.  It  is  at 
this  season  that  most  of  the  whales  are  taken,  as  it  is  impossible  for  the  vessels  to  follow  them 
into  the  ice  during  their  northern  migration. 

In  the  spring  of  1*32  eider-ducks  were  first  seen  on  the  27th  of  April  living  to  the  northeast, 
far  out  over  the  ice.  and  a  few  straggling  Hocks  \\ere  seen  from  time  to  time  until  May  12.  when 

they  appeared  in  immense  numbers  riving  low  along  the  shore  ice  to  the  northeast.  This  migra- 
tion continued  until  about  .lime  1.  and  then  almost  entirely  ceased. 
About  the  time  the  tirst  (lights  along  shore  were  seen  a  number  of  male  king  cider  were  found 

on  the  land,  apparently  exhausted  from  long  flight  and  want  of  food.  Some  were  caught  and 

brought  in  alive,  but  they  were  generally  dead  when  found,  and  always  in  an  extremely  email- 
cialed  condition.  All  species  \\ere  represented  in  this  flight,  the  king,  Pacific,  spectacled,  and 
stellers.  The  Canada  goose  was  never  seen:  but  a  few  brent,  white-fronted,  and  snow  or  arctic 
gee.-e  came  :it  lliM  season  and  stopped  with  us  through  the  hatching  season,  bringing  forth  their 

young  on  tin-  mainland.  The  eider  duck,  with  but  few  exceptions,  continued  their  flight  to  the 
mu-tli  and  east.  During  July  and  August  large  numbers  of  the  males  were  constantly  flying  to  the 
westward  over  Perigniak.  a  point. about  four  miles  to  the  southwest  of  Point  Harrow.  The  fact  that 

they  came  from  the  breeding- groan  da  was  shown  in  the  naked  condition  of  the  breast  of  some  of 
those  taken,  the  down  having  been  plucked  away  to  construct  their  nests.  Those  killed  at  this 
Benson  were  poor  and  unpalatable  compared  to  those  killed  in  the  spring.  Hut  t  he  natives  take 
great  numbers  of  them  at  this  point  at  this  season  of  the  year:  one  often  sees  half  a  do/en  families 
here  in  camp  for  that  express  purpose.  Their  methods  of  taking  them  will  be  found  fully  described 
in  the  chapter  de\  oleil  to  ethnology. 

l'.\  the  last  of  .luiic  the  tundra  was  nearly  free  from  snow,  and  narrow  leads  of  water  were 
open  along  shore.  The  few  hardy  flowers  indigenous  to  this  high  latitude  were  in  bloom,  and 
conspicuous  among  them  were  the  buttercup  ami  dandelion.  There  was  also  a  small  yellow 

poppy, named  by  the  natives  ••  tukalukad  jaksuii,"  which  is  also  the  naiae  given  by  them  toa  small 
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Uitterlly  thai  appears  at  this  season.     The  buttertly  appears  as  the  popp\  lades,  and  tlie\  believe 

that  the  poppy  is  transformed,  takes  wings,  and  (lies  awa\. 

On  the  afternoon  of  tlie  '2~>ih  of  June  a  vessel  hove  in  sight  in  the  southwest.  She  appeared 
to  be  in  the  solid  pack,  as  tin-re  was  no  water  in  sight,  lint  we  soon  discovered  she  was  working 
her  way  along  a  narrow  lead,  about  six  miles  from  shore,  which  was  not  visible  to  us.  At  about  8 

o'clock  that  night  she  was  bearing  about  west  true  from  the  station,  when  she  came  to  a  halt;  I 

at  once  dispatched  interpreter  llerendeen  off  to  her.  He  returned  the  next  da}'  at  11  a.  in.,  and 
reported  that  it  was  the,  steam-whaler  North  Star.  Captain  Uweiii.  on  her  first  voyage  from  New 
Bedford.  He  brought  a  few  letters  and  a  tile  of  New  York  papers,  giving  us  news  from  the  outer 
world.  It  was  the  tirst  information  we,  had  of  the  death  of  President  <larlield  and  loss  of  the, 

Rogers.  On  the  L'Tth  I  went  out  to  her;  found  her  fast  in  the  ice.  with  no  sign  of  open  water  in 
sight  from  her  mast-head.  Captain  Owen  reported  she  had  suffered  a  severe  nip  the  night  beforej 
and  she  was  raised  up  bodily  about  four  feet  while  I  was  on  board  of  her.  1  visited  her  auain  on 

the  4th  of  .Inly  and  she  was  still  uninjured.  During  the  night  of  the  tith  the  wind  hauled  around 

to  the  eastward,  causing  the  pressure  to  slacken  up.  and  several  large  cracks  opened  in  the  ice. 

one  of  them  in  close  proximity  to  the  ice-bound  ship.  Early  on  the  morning  of  the  7th  we  saw 
she  was  afloat  and  working  through  the  broken  ice  toward  shore:  when  about  two  and  a  half 
miles  from  the  station  she  again  became  fast,  and  lay  there  all  night.  The  following  da\  .Inly  8) 

the  pressure  again  slacked  and  a  lead  opened  along  shore  past  where  she  was  laying:  she  got 
nudcr  way  and  steamed  slowly  along  the  lead  to  the  sour  Invest.  After  proceeding  a  couple  of  miles 

Khe  again  became  fast:  the  ice  closing  in  from  the.  west,  she  was  now  caught  between  the  ground 

and  the  great  pack  which  was  setting  bodily  to  the  northeast.  She  remained  immovable  Inmi  about 

noon  until  1  p.  in.,  when  our  attention  was  suddenly  attracted  to  her  by  a  great  outcry  raised  by 

her  crew,  and  we  could  distinctly  hear  the  cracking  of  her  timbers  as  her  sides  were  crushed  in  by 

the  ice;  her  masts  fell  a  few  moments  after,  and  her  crew  escaped  to  the  ground-ice.  I  at  once  set 
off  to  their  assistance  with  what  men  could  be  spared  from  the  .station  ;  we  found  they  had  saved 

nothing  but  their  clothing,  a  cask  of  bread,  and  three  boats;  the  lew  remaining  fragments  of  the 

wreck  were  fast  disappearing  in  the  distance,  being  carried  away  by  the  moving  pack.  The  crew- 
all  safely  reached  the  land  that  night,  being  ferried  acros>  the  open  leads  b\  the  boats  from  the 

station;  tents  were  pitched  to  shelter  them,  and  every  care  given  to  their  comfort.  Captain 
Owen  subsequently  went  out  with  his  crew  and  brought  in  the  bread,  and  boats  to  be  used  in 

moving  to  the  southward  along  the  shore-lead,  in  the  event  that  no  other  vessel  should  be  aide  to 

reach  the  station.  On  ,Iu!y  II  other  ships  fortunately  hove  in  sight,  and  the  wrecked  people 

were,  distributed  through  the  Meet,  between  that  time  and  August  1',  the  last  going  on  board  the 
bark  Thomas  Pope,  bound  for  San  Francisco.  Different  vessels  of  the  Meet  leinained  in  sight  ot 

the  station  off  and  on  until  September  '2:'>.  the  steamer  Uowhead  being  the  last  to  visit  the  station. 

We  sent  by  her  our  last  mail  to  the  I'nited  States. 
On  August  '1  a  small  schooner  was  seen  coming  around  the  point  to  the  north  and  east,  which 

proved  to  be  the  relief  vessel  Leo,  Lieutenant  Powell  in  charge.  She  had  been  carried  out  of  her 

course  to  the  northeast  by  the  current,  in  a  thick  fog:  her  master,  being  ignorant  of  the  dair_- 
attending  navigation  along  this  shore,  having  allowed  her  to  drift  into  a  position  where,  but  for  the 

providential  springing  up  of  a  light  breex.e,  she  would  certainly  have  been  lost,  l.y  her  we  received 
three  additional  observers,  Sergt.  .1.  E.  Maxlield  and  Privates  Charlo  Ancor.  and  .lohn  (lu/.mau.  ot 

the  Signal  Corps.  K.  S.  Army:  a  year's  additional  supply  of  [provisions  and  coal:  also  the  new  mag- 
netic instruments.  With  the  help  of  the  natives,  she  was  discharged  on  the  Ulith.  and  sailed  the 

following  day.  1  relieved  and  sent  back  by  her  Sergt.  -lames  Cassidy.  Signal  Corps.  I".  S.  Army. 
The  new  magnetic  observatory  was  at  once  put  up  and  the  instruments  mounted  upon  perma- 

nent brick  piers,  and  observations  with  them  commenced  September  \'l. 
Xow  that  the  ships  were  gone  and  all  connection  se\ered  with  the  outside  world,  we  had 

nothing  to  break  the  old  routine  of  our  duty  at  the  station  but  the  occasional  visit  of  a  native  from 

Koine  distant  village.  The faces  of  t  hose  living  at  Nnwnk  and  I'-laainiehad  become  as  familiar  to  us 
as  those  of  o;ir  own  people:  they  had  ceased  to  be  intrusive,  but  visited  us  almost  daily  with  some 

curio  or  game  for  barter:  and  as  the  season  advanced  ami  water  became  scarce  we  were  daily 

besieged  by  the  seal  hunters  coming  in  from  the  sea  and  begging  for  a  drink  of  Mater,  of  which 
j|.  Ex.  44   4 
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(hen-  is  a  great  scarcity  after  the  frost  lists  scaled  up  sill  sources  of  supply.  The  scarcity  (if  fuel, 
together  with  their  iiiailecnialc  means  tor  melting  ice  and  snow,  causes  them  to  sutler  under  ;i 

cunsiaiit  water  famine  from  October  to  July,  and  they  seemed  to  think  that  our  supply  was  never 
1'siilins;. 

During  the  tall  of  I.SSL'  \ve  experienced  none  of  the  heavy  westerh  gales  so  common  in  issi, 
and  the  main  pack,  though  always  in  sight,  did  not  come  close  in.  and  the  sea  along  shore  fro/e 

over  comparatively  smooth  save  for  the  small  Hoes  that  were  always  drifting  to  and  fro  with  the, 

current.  This  remained  unbroken  until  January,  when  a  heavy  westerly  gale  drove  in  the  old  ire, 

to  the  three-fathom  bar.  which  here  lies  parallel  with  the  coast  and  about  one  and  one-hull'  miles 
from  it.  Inside  this  bar  the  ice  formed  to  a  thickness  of  live  and  one  twenty-fourth  feet,  and  si 

vessel  m  i  ;jh  t  hsive  wintered  with  perfect  safety  at  the  anchorage  oil'  the  station  in  four  fathoms  ot 
water,  lioth  the  winters  we  were  there,  about  two  and  oii»-half  miles  to  the  Miiithwest  and  three. 

miles  to  the  northeast,  the  old  ice  came  in  on  the  land  with  great  force.  In  .November  and 

December  the  snow  galleries  were  again  constructed  to  the  observatories,  and  the  winter's  work 
went  on  uninterruptedly.  Observations  of  temperature  in  sea-water  ice  were  carried  on.  and  a 
.serio  of  tidal  observations  were  made  extending  through  a  period  of  one  hundred  and  twelve  days. 

These  observations  were  taken  on  the  open  coast,  and  goto  show  that  the  open  Arctic  Sea  is 

practically  tidelcss,  the  mean  rise  and  fall  being  only  about  t  wo  tenths  of  a  foot.  1,'eport  on 
tide 

A  peculiar  disturbance  was  obserxed  frequently  during  these  observations.  There  would  be 
a  sudden  rise  and  fall  of  from  three  to  live  hundredth*  of  a  foot,  like  a  sudden  wave.  These 

occurred  when  the  sea  was  entirely  closed,  with  not  a  trace  of  open  water  in  sight,  and  apparently  in 

no  way  connected  with  the  regular  action  of  the  tide.  There  would  also  be  a  variation  in  the  height 

of  the  water  of  from  four  to  live  feet,  often  extending  through  a  period  of  from  seven  to  ten  days, 

but  in  no  manner  affecting  the  normal  rise  and  fall. 

During  the  winter  of  188J-'S;j  temperature  of  the  sea-ice  was  taken  in  the  following  manner: 
The  thermometer  was  secured  in  a  wooden  box  (>  by  ti  by  1.1  inches,  with  a  sliding  door:  this  was 

placed  in  the  ice  one  hundred  yards  from  the  beach,  where  the  sea  was  smoothly  fro/en  over, 
one  foot  below  the  surface,  and  frozen,  in  so  that  the  bulb  was  fro/en  solid  in  the  ice. 

The  temperature  Of  the  sea-water  was  taken  top  and  bottom  through  the  hole  at  the  tide-gauge 
in  three  fathoms  of  water.  The  results  are  given  in  the  meteorological  tables  submitted  with  this 

report.  I  found  that  the  second  winter  with  its  long  night  was  much  more  trying  upon  the  spirits 

and  strength  of  the  party  than  the  first;  the  novelty  had  now  worn  off;  there  was  no  longer 

anything  new  or  strange  to  interest  them  and  there  w^is  no  relief  from  the  monotony  of  the 
routine  of  the  regular  work,  and  there  is  none  so  wearisome  and  wearing  as  this,  without  any 

change  and  without  hope,  for  wo  had  positive  knowledge  thsit  there  could  be  no  change  for  us 

until  our  work  was  liuislied  :  M>  the  slow  time  dragged  on  ;  days  into  weeks,  mouths  into  years; 

so  that  exploration,  or  aaj  work  that  required  action,  would  have  been  hailed  with  joy.  After  the 

return  of  the  sun  1  made  ....  para! ions  for  a  trip  into  the  interior,  to  locate  geographically  some  of 
the  discoveries  made  las;  \v;,i.  1  had  by  this  time  secured  one  excellent  team  of  eight  native 

dogs,  and  the  sled  made  at  Saint  Michael's,  given  me  by  Sergeant  Nelson  hi  1SS1,  still  being 
strong  and  serviceable,  1  was  well  equipped  for  inland  work. 

Kverything  being  ready.  I  lelt  the  station  at  r>..'i(>  a.  m.,  March  L'S,  with  Mr.  A.  ('.  Dark,  as- 
sistant, st  native  guide  Apaidyao,  and  his  wife.  A  team  of  eight  dogs  and  one  sled  was  our  only 

means  of  transportation  :  and  on  it  wccairied  our  instruments,  arms  and  ammunition,  camp  equip- 

age, twenty  days'  supply  of  coffee,  sugar,  hard  bread,  and  pemmicsm.  a  small  kerosene  stove,  and 
one  jrnllon  <>f  oil.  The  sled  was  rigged  wuh  a  small  lug  sail,  which  was  a  great  help  with  a  fair 
wind.  AYe  traveled  along  the  smooth  shore  ice  to  the  southwest  about  eight  miles  after  leaving  the 

station,  when  we  came  to  where  the  pack  had  come  in  onto  the  laud,  and  the  ice  on  the  sea  was  loo 

rough  and  broken  for  our  sled.  \Ve  here  took  to  the  tundra  and  traveled  parallel  to  the  shore  until 

we  reached  the  mouth  of  si  small  stream  about  ten  yards  wide,  coming  in  from  the  southeast,  called 
Siasiru.  which  has  its  source  in  ;\  lake  seven  miles  inland.  We  here  left  the  coast,  our  general 

course  being  south,  crossing  the  lake  at  the  head  of  Sifiaru.  which  I  found  to  be  svven  miles  across, 

and  c.i  in  |  >ed  at  (i  p.  in.  on  a  small  si  ream  llo  wing  to  the  not  thesis*  :  marched  thirty-seven  miles.  The 
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country  after  leaving  the  const  \v;is  (hit,  ami  in  the  SIHIIIIHT  must  be  almost  entirely  covered  with 

•\vater,  a.s  we  traveled  tin-  whole  afternoon  over  a  scries  of  small  lakes  without  seeing  a  >ingli-  ele. 
ration  of  land  that  was  over  live  feet  above  the  surrounding  eoiinlry.  Saw  but  few  sijrns  of  ieiu- 
deer  anil  no  natives,  but  saw  where  a  hunting  party  had  been  in  camp  a  few  dav  s  before.  Our 
dogs  hauled  their  load  with  ease,  though  Iliere  was  over  seven  hundred  pounds  weight  on  the  sled. 

"Weather  clear,  with  light  northeast  \\ind. 
M« cr/i  :.'!>. — Snowing-   hcavilv  this  morning when  we  broke  camp  at   <J  a.  in.      After  traveling 

Ibnr  miles  "we  struck  a  stream  about  thirty  yards  wide,  within  a  narrow  \  alley.  Mowing  to  imrtlie. 
Natives  gave  it    the  name  of  liiarn.     The  storm   broke  at    ten   o'clock   and    the  sun  came  out  by 
eleven.     The  country  grew  more  rolling  and  broken,  and  at  1^  m.  \vecame  in  sijjht  of  Meafie  l.'iver, 
Avhich  iiere  (lows  through  a,  valley  about    one   and  one-half  miles  wide,  with  bold  bluffs  on  cither 
bank  from  forty  to  sixty  feet   high  ;  obtained  a  meridian  sight   of  the  sun  at  noon  for  latitude  and 
a  fair  sight  for  time  during  p.  in.     Traveled   up  the  river  on  the   ice  six    miles  and  then   left   it 

on  our  right:  crossed  a  neck  of  land  eight  miles  wide  and  struck  it  again  at  a  point  where  a  !;• 

stream  called  I  "suuktn  comes  in  from  (lie  eastward,  \vith  a  channel  about  forty  yards  wide  and  high, 
bold  banks.      Here  we  again  traveled  on  the  ice  to  a  point  lour  miles  above  the  mouth  of  1'sul.tn, 
and  camped  at  •!..">()  p.  in.  on  the  left   bank  of  the   river:  marched    fifty-three  mile*.     1  found  an 
Uglaamio  native  herein  camp  :   he  was  engaged  in  fishing,  and  told  us  his  ncis  were  set  just  opposite 

to  the  camp.      "We  obtained    from  him   some  line  whitetish  :  having  no  rifle  he  had  been  unabl. 
take  an\  deer.     I  ascended  the  bluffs  on  the  right  bank,  which  were  here  fifty  feet  high.     On  them 

found  the  ruins  of  several  winter  huts,  built  entirely  of  turf:  the  natives  say  that  three  general- 

ago  all  this  region  was  inhabited  by  a  people  (hat  lived  b\   fishing,  and  hunting  reindeer. "and  did 
not  come  to  the  coast,  but  that  the  deer  and  fish  grew  scarce  and  there  came  a  very  cold  season 
and  the  people  nearly  all  died  from  cold  and  starvation  ;  the  few  that  survived  went  away  to  the  < 
ville  or  joined  the  little  bands  on  the  coast,  so  that  now  this  whole  region  is  not  inhabited  and  is 

never  visited  except  by  the  hunters  from  Xuwfik  and  O'glaamie,  who  come  here  for  deer  during  the 
months  of  February  and  March;  each  year  a  few  lish  are  also  taken  with  gill-nels  in  the  deep  holes 
along  Meade  Kiver,  the  fish  being  here  confined  by  the  river  freezing  solid  on  the  liars  :  all  move- 

ment of  water  on  this  water-shed  is  suspended  during  the  winter,  there  being  no  rainfall  or  melting 
of  snow  from  October  to  May,  and  springs  are  unknown. 

March  li!(. — ]>roke  camp  at  (i  a.  in.  ;  weather  clear  and  moderate.  ( 'ontinucd  the  march  in  a. 
southerly  direction  along  the  river-bed  four  miles,  when  we  left  it.  climbing  some  high  bluffs  on 
the  left  bank  to  get  on  the  level  plain  above  and  avoid  the  windings  of  the  river  :  traveled  parallel 

with- its  general  course  all  day,  crossing  it  twice,  and  camped  at  5  p.  m.  on  a  small  tributary  of 

Meade  l.'iver,  and  about  six  miles  from  the  main  stream.  Marched  twenty-live  miles:  during  the 
afternoon  passed  a  high  blulf  which  is  a  noted  landmark  among  the  natives  and  known  as 

Xua-.suk-nan  :  it  is  in  latitude  7(P  ,'!7'  >'..  longitude  \'>1  11'  \Y..  and  rises  from  fifty  to  seventy-live 
feet  above  the  surrounding  country  and  is  visible  tor  many  miles  around.  Camped  to-night  with 
Mu'nialu,  a  native  whom  1  had  furnished  with  a  rifle  and  ammunition  to  kill  deer  for  the  station. 
Found  he  had  a  tine  supplv  on  hand,  and  he  very  proudly  showed  us  ten  as  our  share.  ( lot  excellent 
sights  of  the  sun  during  the  day  for  latitude  and  longitude.  Sa\\  several  large  bands  of  reindeer  and 

our  guide  succeeded  in  killing  two.  Temperature  last  night  -f  l(!c:  during  day  rose  to  L'ii^.li. 
Man-It  31.— Weather  cold  and  stormy,  and  as  we  are  in  a  very  comfortable  snow-house  we 

conclude  to  lie  over  for  the  day.  My  guide  has  never  been  beyond  this  camp,  and  I  c:in  see  he 

has  no  desire-  to  add  to  his  knowledge  of  the  geography  of  this  region,  so  1  have  made  anangcmcnts 
with  MiYfiialu  to  go  on  with  me.  They  were  busy  at  work  to-day  preparing  their  sleds  to  haul  in 
their  venison  to  the  settlement  on  the  coast:  their  manner  of  doing  it  I  have  never  befoie  seen 

noted.  The  sleds  which  they  use  for  this  purpose  are  made  from  drift-wood  fastened  with  whale- 
bone and  raw-hide  lashing:  they  arc  about  ten  feet  long,  two  feet  wide,  and  the  runners  eight, 

inches  wide  and  one  and  one-half  inches  thick,  straight  on  top  and  no  rail:  they  are  shod  for 

ordinary  use  with  strips  of  bone  cut  from  the  whale's  jaw-bone,  and  sometimes  with  walrus  iv. 
but  this  would  not  do  in  hauling  a  heavy  lo. id  over  the  snow  where  there  is  unbeaten  trai' 
they  are  shod  with  ice  in  the  following  manner  :  From  the  ice  on  a  pond  that  is  free  from  fractnie 
they  cut  the  pieces  (he  lea.nth  of  a  sled  runner,  eight  inches  (hick  and  ten  inches  wide  :  into  these 



28  KXI'KDITION  TO  FOIST  liARROW,  ALASKA. 
• 

they  cut  a  groove  deep  enough  to  receive  the  sled-runner  up  to  the  beam  ;  the  sled  is  carefully 
lilted  into  the  groove,  and  secured  by  pouring  in  water,  a  littleat  a  time,  and  allowing  it  to  freeze, 
(ireal  care  is  taken  in  this  part  of  the  operation,  for  should  the  workmen  apply  more  than  a  few 
drops  at  a  time,  the  slab  of  ice  would  be  split  and  the,  work  all  to  do  over  again  ;  after  the  ice  is 

firmly  secured  the  sled  is  turned  bottom  up  and  the  ice-shoe  is  carefully  rounded  with  a  knife,  and 
then  smoothed  by  wetting  the  naked  hand  and  passing  it  over  the,  surface  until  it  becomes  perfectly 
glazed;  the  sled  when  ready  for  use  will  weigh  over  three  hundred  pounds,  and  they  load  them 
with  the  carcasses  of  from  seven  to  nine  deer,  weighing  oxer  one  hundred  pounds  each.  Men, 
women,  and  children  harness  themselves  in  with  the  dogs  to  haul  these  loads  to  the  coast,  often 
the  distance  of  one  hundred  miles  and  over,  seldom  making  more  than  eight  or  ten  miles  each  day. 

April  ]. — The  weather  being  clear,  we  improved  the  opportunity  to  determine  accurately  our 
position.  Observations  were  made  for  time,  latitude,  and  declination. 

April  J. — Broke  camp  at  8  a.  m.  with  MiYnlalu  for  guide;  traveled  south  thirteen  miles 
parallel  with  Meade  River,  which  we  struck  at  the  confluence  of  a  small  stream  coming  in  from  the 
westward.  For  the  last  six  miles  the  country  had  become  much  more  rolling  and  broken,  and  at 

the  point  where  we  struck  the  river  to-day  the  bluff's  were  over  one  hundred  feet  high  and  showed 
successive  layers  of  turf  and  sand,  where  the  action  of  the  river  had  cut  them  away  during  the 
freshets  in  the  summer.  I  noticed  one  stratum  of  turf  live  feet  thick  fifty  feet  below  the  surface. 
There  was  not  sufficient  moisture  in  the  sand  between  the  strata  of  turf  to  cause  it  to  solidify 
under  the  action  of  the  frost.  On  the  bars  in  the  river  we  found  a  few  fragments  of  fossil  ivory; 

a  fringe  of  scrub  arctic  willow  skirted  the  bank  of  the  stream,  but  no  drift-wood  of  any  size  was 
seen.  Traveling  now  became  quite,  difficult,  as  the  river  was  too  winding  for  us  to  follow  its  course 
by  traveling  on  the  ice,  so  we  kept  a  southerly  course,  climbing  the  bluffs,  where  practicable,  to  cut 
off  the  bends.  The  dogs  became  tired  out  early  in  the  afternoon,  and  we  were  finally  obliged  to  go 

into  camp  on  the  ice  under  the  Ice  of  a  high  bluff  on  the  right  bank  of  the  river.  Marched  twenty- 
three  miles.  Before  dark  I  climbed  to  the  summit  of  the  bluff,  which  was  one  hundred  and 

seventy-five  feet  above  the  river,  and  could  see  a  low  range  of  mountains,  running  nearly  east  and 
west,  about  fifty  miles  away.  From  the  break  of  the  country,  1  have  no  doubt  Meade  River  has  its 
source  in  that  range,  so  I  named  them  Meade  River  Mountains.  The  native  guide  notified  me 
upon  my  return  to  camp  that  he  did  not  wish  to  go  further  south ;  that  he  was  unacquainted  with 
the  country,  never  having  been  so  far  in  the  interior  before.  Beyond  this  he  peopled  the  country 
with  imaginary  enemies.  Nothing  I  could  offer  would  induce  him  to  go  further.  As  I  could 
not  well  get  along  without  their  help  in  dragging  the  sled  up  the  hills,  I  was  obliged  to  make 
this  my  turning  point,  much  against  my  will.  We  saw  no  signs  of  deer,  wolves,  or  any  game  after 
we  struck  the  foot-hills;  the  range  of  the  reindeer  seems  to  be  the  flat  country  we  had  crossed  to 
the  north. 

April  '•'>. —  Broke  camp  at  S  a.  in.  and  returned  to  MiYfiialu's  camp,  reaching  there  at  4  p.  m. 
Weather  clear.  The  sun  on  the  snow  fields  affected  our  eyes  very  seriously  in  spite  of  the  shaded 
glasses  we.  wore,  and  the  natives  were  affected  equally  as  bad  as  ourselves. 

April  I. — Lay  over  in  camp,  having  our  boots  dried  and  repaired  and  getting  ready  for  tlui 
leturn  journey.  Weather  clear  and  cold. 

Ajiril .".. — Broke  cam])  at  .">.:jO  a.  in.  Traveled  on  our  outward  trail  to  camp  Xo.  l!  and  slept  in 
the  hut  we  used  on  our  way  out.  Weather  clear  and  cold,  with  very  little  wind. 

April  <>. —  Broke  camp  at  C  a.m.  Followed  old  trail  back  to  camp  Xo.  1.  Weather  bright 
and  clear;  suffered  intensely  all  day  from  my  eyes,  becoming  so  inflamed  I  could  scarcely  see. 

Mr.  Hark  does  not  seem  to  be,  so  seriously  affected.  Temperature  fell  last  night  to  —  KP.4; 
during  the  day,  —  1»4°. 

April  7. —  Broke  cam])  at  5..'50  a.  m.,  and  reached  the  station  at  •">  p.  m.  Was  obliged  to  travel 
with  my  eyes  bandaged;  Apaidyao  was  also  nearly  blind.  No  person  can  be  exempt  from  this 
terrible  suffering  who  travels  in  this  region  at  this  season  of  the  year:  the  blinding  glare  of  the 

Nun  iii)on  (he,  snow  affects  the  strongest  eyes,  and  we.  found  no  preventive.  We  had  several  varie- 
ties of  shaded  glasses  and  goggles,  but  found  as  much  protection  in  the  wooden  shades  made  aud 

worn  b\  the  natives  as  we  d;d  in  our  own  improved  glasses,  and  they  were  much  more  comfortable, 
;x.«  the  moisture  from  the  face  did  not  congeal  upon  them  so  readily  as  upon  the  wire  gauze  and 
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frames  of  tbe  goggles.    Other  th(4h  this,  there  ore  but  few  hardships  attending  ii-;i\d  toa  sm;iii 
party  properly  equipped  in  this  region  at  this  season  of  the  year,  and  the  nearer  one  ennforriiH  to 
the  habits  of  (lie  natives  the  less  liable  he  is  to  meet  Avith  disaster,  and  the,  less  he  will  Im 
burdened  with  unnecessary  eamp  equipage  and  blankets. 

The  snow  hut  (iglu)  of  these,  people  is  very  quickly  and  easily  constructed,  and  ordinarily 
docs  not  consume  more  time  than  is  required  to  pitch  a  nail  tent,  anil  is  constructed  in  the 
following  manner :  A  place  where  the  snow  is  about,  four  tect  deep  is  selected  for  camp  and  a 

space  .~>  by  !)  feet  is  laid  oil';  the  upper  surface  is  cut  into  blocks  two  feet  square  and  eight  inches 
thick  and  set  on  edge  around  the  excavation  for  side  walls;  at  one  end  three  feet  of  the  space  is 
dug  down  to  the  ground  or  ice;  in  the  balance  about  eighteen  inches  of  snow  is  left  for  a  couch  ; 
sides  and  cuds  are  built  up  tight  and  the  whole  is  roofed  with  broad  slabs  of  snow  six  feet  thick, 
cut  in  proper  dimensions  to  form  a  Hat.  gable  roof,  loose  snow  thrown  over  all  to  chink  it,  and  at 
the  end  which  is  dug  down  to  the  ground  a  hole  is  now  cut  just  large  enough  to  admit  a  man 

crawling  on  his  hands  and  knees;  the  hut  is  now  finished,  sleeping-bags,  provisions,  and  lamp  are. 
passed  inside,  dogs  are  fed  and  turned  loose  after  everything  they  would  be  liable  to  eat  or  destroy 
is  secured  by  caching  them  in  the  dry  snow.  Arms,  instruments,  and  ammunition  should  never  be 
taken  into  the  hut ;  it  is  always  best  to  leave  them  on  the  sled  in  the  open  air.  After  all  outside 

work  is  done  everybody  goes  into  the  hnt  and  the  hole  is  stopped  from  the  inside  with  a  plug  of 
snow  which  lias  been  carefully  fitted,  and  no  one  is  expected  to  go  out  until  it  is  time  to  break 
camp  the  next  morning.  The  combined  heat  from  the  bodies  of  the  inmates,  together  with  the 
lain]),  soon  raises  the  temperature  up  to  the  free/ing  point,  and  a  degree  of  comfort  is  obtained 
that  is  not  attainable,  in  any  other  manner  of  camping  in  this  region.  The  more  permanent  snow 
hnts  of  the  deer  hunters,  which  they  often  occupy  for  a  month  or  more,  are  much  more  elaborate. 
They  are  usually  built  where  the  snow  is  six  or  eight  feet  deep,  so  the  room  is  high,  and  is  approached 

by  a  coA'ered  way  and  an  ante-room,  in  which  the  heavy  outside  clothing  is  stored,  and  when  fuel 
is  obtainable  a  kitchen  is  added  to  the  structure,  Avith  a  fire-place  cut  out  of  the  solid  walls  of  snow, 
with  Jamba  and  chimneys  of  the  same  perishable  material.  I  saw  tire- places  in  use  that  had  had  a 
lire  in  them  for  at  least  one.  hour  each  day  for  a  month  or  more  and  were  still  intact;  the  parts 

that  were  exposed  had  softened  a  little  under  the  ett'ects  of  the  first  tire  and  at  once,  hardened  into 
ice,  and  remained  unchanged  so  long  as  the  temperature  in  the  open  air  remained  below  xero. 

By  the  latter  part  of  April  or  the  first  part  of  May  snow  houses  are  no  longer  tenable  and 
natives  take  to  their  tents  (tiipeks).  Their  winter  hnts  at  this  time  are  also  vacated,  as  they  become 
too  damp  for  comfort.  After  the  snow  began  to  soften  so  it  was  no  longer  practicable  to  build  a 
snow  hut  I  camped  very  comfortably  by  digging  a  hole  in  the  snow  G  by  8  feet,  building  up  side 
walls  three  to  four  feet  high,  and  stretching  over  it  a  deer-skin  blanket  or  the  sled  sail,  using  the 
sled  mast  for  a  ridge-pole  and  our  show  shoes  for  rafters.  The  natives  in  their  exclusions  usually 
carry  a  small  stone  lamp  and  a  supply  of  seal  blubber  for  illuminating  purposes;  they  use  no 
blankets  or  sleeping  bags  Avlien  traveling,  but  carry  a  deer  skin  or  a  piece  of  walrus  hide  to  lay 
on  the  snow  underneath  them  ;  on  this  they  huddle  together  without  any  covering  other  than  the 
clothing  they  travel  in.  £!  such  times  their  food  (meat  or  fish)  is  eaten  raw,  except  where  tlie.s 
have  provided  themselves  with  a  kind  of  pemmican,  which  is  made  by  mixing  chewed  deer  meal 
Avith  deer  tallow  and  seal  oil.  This  food  is  not  agreeable  to  the  taste,  probably  owing  to  the  fact 
that  the  masticators  are  inveterate  tobacco  chewers. 

The  sled  we  used  on  all  our  journeys  was  made  by  a  native  at  Saint  Michael's,  and  presented  to 
the  expedition  by  Sergeant  Nelson  when  at  Plover  Bay  ;  it  was  tvreh'e  feet  long  and  twenty  inches 
between  the  runners;  had  side  rails,  with  a  steering  handle  at  the  rear  end.  and  was  fastened  through- 

out with  rawhide,  lashings;  the  runners  were  shod  Avith  steel,  and  it  was  far  superior  to  any  sled  I 

ever  saw  on  the  northern  coast ;  it  was  still  in  excellent  condition  after  two  years'  service  :  its  car- 
rying capacity  was  about  800  pounds,  and  I  think  it  was  the  best  pattern  of  a  sled  1  ever  saw  for 

Arctic  work  ;  it  was  light  (weighing  only  about  fifty  pounds),  strong,  and  durable,  and  could  always 
l.e  repaired  with  the  material  at  hand  among  the  natives,  should  it  at  any  time  become  damaged. 

Early  in  May  the  hunters  began  to  come  in,  and  altogether  I  succeeded  in  getting  from  thorn 
eighteen  deer,  which  together  with  tive  hundred  eider-ducks  killed  by  the  party  during  the  spring 
flight,  gave,  us  a  large  reserve  supply  of  fresh  meat,  which  was  carefully  stored  in  the  cellar. 
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Si-recants  ."\Iurilocli  and  Smith  were  indefatigable  in  their  work,  completing  the  Collection  so  fai- 
ns practicable  in  natural  history,  and  many  valuable  specimens  were  obtained,  (.'racks  opened  in 

the  ice  to  the  north  and  west  of  the  point,  and  whales  were  reported  seen  by  the  natives  April  12  ; 
the  leads  were  narrow,  often  closing  entirely,  with  no  water  in  sight  tor  days,  and  the  natives 
reported  hearing  or  seeing  whales  nearly  every  day  up  to  June  12. 

The  sin-ing  was  very  backward  and  we  experienced  a  great  deal  of  cold,  disagreeable  weather; 
the  shore  leads  opened  slowly.  In  Elsou  Bay  and  alongshore  to  the  eastward  of  .Point  Harrow  the 
ice  held  on  until  late  in  August,  and  this  prevented  my  getting  along  shore  to  the  eastward  with 
the  whale-boat  before  the  arrival  of  the  relief  vessel,  as  1  had  intended.  1 1  was  my  desire  to  explore 
the  coast  as  tar  as  the  boundary  at  least,  and  had  the  season  been  as  favorable  as  that  of  18S2  I 
could  have  left  the  station  by  June  12. 

On  June  9  the  natives  succeeded  in  killing  a  large  whale,  the  lirst  they  had  taken  since  we  had 
been  on  the  coast,  and  was  the  cause  of  considerable  excitement  among  them  for  several  days  ; 
they  came  in  from  all  points  to  join  the  general  feast  on  the  carcass,  which  was  free  to  all  who  eared 
to  come  and  partake. 

Hy  the  tirst  of  August  we  were  becoming  extremely  anxious  about  a  vessel  reaching  us 
season,  as  the  ground  ice  was  still  intact  from  Point  Barrow  to  the  Sea  Horse  Islands,  and  it  was 
impracticable  to  work  a  small  boat  along  shore.  The  whale-boat  was  fitted  and  provisioned  for  a 
voyage  and  held  in  readiness  fora  move  as  soon  as  the  ice  would  let  us  out ;  outside  the  bar  there 
\vas  one  narrow  open  lead  extending  as  far  as  the  eye  could  reach  to  the  southwest,  but  there  was 
no  break  in  the  ground  ice  to  let  us  into  it;  besides,  it  closed  under  a  westerly  wind  or  when  the 
prevailing  northeast  wind  slacked  up.  On  the  morning  of  August.  1  a  thick  fog  hung  over  the 

ocean,  and  when  it  lifted,  about  7  o'clock,  our  eyes  were  gladdened  by  the  sight  of  three  steamers 
six  miles  away,  working  slowly  up  the  lead  from  the  southwest.  With  Captain  Jlerendeen  I  at 
once  crossed  the  ground  ice  and  went  on  board  the  nearest  ship,  reaching  her  about  11  a.  in.  Found 
it  to  be  the  Orca,  Captain  Colson,  from  San  Francisco,  a  new  vessel  on  her  first  voyage.  From 
her  we  received  our  first  mail,  and  from  private  letters  learned  that  the  station  was  to  be  aban- 

doned as  soon  as  a  vessel  could  reach  us.  Captain  Colson  reported  the  balance  of  the  whaling  > 
lying  at  anchor  along  the  coast  between  Point  Hope  and  Cape  Belcher;  not  being  so  well  fitted 
as  the  new  vessels,  they  would  not  venture  into  the  pack.  The  Orca  tied  up  to  the  ground  floe  off 
the  station  until  along  in  the  afternoon,  when,  in  company  with  the  Bowhead,  Bahcna,  and  Nar- 
whal  (all  steamers  that  had  now  come  up),  she  proceeded  on  up  ro  the  Point;  the  lead  here  was 
closed  and  the  pack  was  solid  to  the  north  and  east,  and  fast  on  the  laud  to  the  eastward  of  Point 
Barrow ;  they  tied  up  under  the  lee  of  a  large  floe  berg  that  had  grounded  in  four  fathoms 
of  water. 

The  following  day  the  steamers  Belvidere,  Lucretia,  and  Mary  and  Helen,  came  up  bringing 
considerable  mail,  but  no  orders,  except  one  from  the  Chief  Signal  Officer  directing  me  to  dispose 
of  such  stores  as  could  be  sold  to. advantage.  1  .sold  what  I  could  to  the  fleet,  packed  everything 

not  required  for  immediate  use,  and  as  far  as  possible,  without  discontinuing  the  work-  of 
observation,  made  everything  ready  to  embark,  so  that  when  the  vessel  sent  to  our  relief  should 
arrive  she  would  be  delayed  as  short  a  time  as  possible. 

By  August  15  several  sailing-vessels  had  worked  up  to  the  station,  and  all  were  at  anchor 
behind  the  ground  ice  which  had  now  broken  away  in  several  places;  there  was  also  an  open  lead 
along  shore.  On  the  IGth  the  bark  Sea  Breeze  (Captain  McDonald)  anchored  off  the  station  and 
reported  that  he  had  spoken,  the  schooner  Leo  at  anchor  off  Point  Belcher,  eighty  or  ninety  miles 
to  the  southwest,  with  orders  for  the  station.  He  also  reported  the  ice  close  in  off  Sea  Horse 
Islands,  and  that  he  thought  the  master  of  the  Leo  did  not  care  to  venture  into  the  ice,  as  he  had 
been  lying  there  over  a  week.  I  at  once  prepared  to  go  to  her  in  the  whale-boat  by  working  along 
shore,  but  a  heavy  gale  springing  i;p  from  the  northeast  on  the  17th  prevented  our  sailing.  In 
the  mean  time  Capt.  L.  C.  Owen,  of  the  bark  Eainbow  (who  was  master  of  the  North  Star  when 
she  was  wrecked  in  1882),  came  to  the  station  and  tendered  me  the  M-rviccs  of  his  steam  whale- 
boat  for  the  trip,  which  was  very  gratefully  accepted.  He  sent  it  down  to  me  on  the  19th,  with 
Mr.  Rogers,  his  first  irate,  in  charge,  and  a  crew  of  three  men.  1  left  the  station  a',  (i.-iO  p.  m.  the 
same  day.  with  Sergeant  Murdoch  and  Interpreter  Herendeen.  The  weather  was  clear  and  warm, 
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with  little  or  no  wind  when  we  started,  so  we  steamed  along  short-  about  one  fourth  mile  from  il, 
keeping  inside  the  ground  ice.  At  S  p.  in.  a  strong  brce/.e  came  out  from  the  no;  ilieasl.  when  all 

.sail  was  set,  and  \ve  made  great  speed,  so  that  by  midnight  \ve  were  oil'  !Sea  Iloi.-e  Islands;  by 
this  time  there  was  a  heavy  sea  running,  and  the  wind  had  increased  to  a  i;alc.  and  \ve  \ 
running  before  it  under  close  reeled  mainsail  and  all  steam,  to  avoid  being  pooped  and  swamped, 

as  the  sea  was  breaking  heavily  on  the  shoals  oil'  Point  Fnuiklin.  The  hca\\  pack  was  jigroiinil 
on  the  outer  bar,  but  there  was  room  for  a  vessel  to  pass  between  it  and  the  shoals. 

After  rounding  Point  Franklin  we  headed  for  Point  lieleht -r,  and  at  L' a.  m.  sighted  scvcial 
vessels  at  anchor  off  the  point,  apparently  making  very  bad  weather  of  il,  as  there  was  no  shelter 
here  from  the  wind  and  .sea.  As  we  neared  them  we  were  able  in  the  dim  twilight  to  make  out 
the  Leo  by  her  peculiar  rig,  she  being  a  topsail  schoonor,  and  we  bore  up  to  her  and  succeeded  in 
getting  a  line  on  board  as  we  swept  past,  and  with  considerable  ditlieulty  were  taken  on  beard. 
The  gale  increased  in  fury,  and  before  we  could  hoist  in  the  launch  the  Leo  dragged  her  anchor 
and  drifted  rapidly  to  the  leeward.  The  captain  ordered  the  cable  to  be  slipped,  and  tin-  v< 

•got  under  way,  and  I  requested  him  to  keep  her  on  a  northwest  course  until  lie  came  up  with  the 
ice.  While  the  vessel  was  being  got  under  way,  Mr.  Rogers,  who  saw  his  launch  was  in  danger  of 
being  swamped,  sprang  into  her  with  his  crew,  cut  the  painter,  and  they  disappeared  from  our 
sight  in  the  storm.  We  were  extremely  anxious  for  his  safety,  and  we  had  seen  that  all  of  tho 
whalers  had  been  obliged  to  put  to  sea  at  the  same  time  we  did,  and  that  it  would  be  impossible 

for  him  to  land  north  of  Waimvright's  Inlet  without  losing  the  boat,  and  it  was  doubtful  if  ho 
could  keep  her  alloat  until  he  reached  that  point.  At  t  a.  m.  we  came  up  with  the  main  pack,  and 
the  vessel  was  hove  to  under  the  lee  of  a  large  field  of  ice  that  seemed  to  be  nearly  stationary. 
Here  she  safely  rode  out  the  gale,  which  abated  during  the  night,  so  that  on  the  morning  of  the 
21st  we  were  able  to  stand  in  toward  the  land,  which  we  sighted  at  7  a.  m.,  and  stood  in  in  search 
of  the  launch  and  the  anchor  which  had  been  slipped  and  buoyed  the  day  before.  At  10  a.  m. 
the,  captain  recovered  his  anchor,  and  we  stood  to  the  southwest  along  shore  in  search  of  the 
launch,  but  were  unable  to  find  any  trace  of  her  that  day. 

The  next  morning,  when  oil'  Wainright's  Inlet,  we  spoke  (lie  bark  Helen  Mar,  and  found  she 
had  the  boat  and  party  safe  on  board,  having  picked  them  up  that  morning.  We  then  learned 

that  Mr.  Rogers  had  succeeded  in  making  Wainright's  Inlet  after  he,  went  adrift  from  the  ! 
and  had  ridden  out  the  gale  at  anchor  there,  and,  sighting  the  Helen  .Mar  before  lie  did  the  Led, 
had  gone  on  board  of  her.  The  wind  being  southwest,  strong  and  favorable.  1  directed  Captain 
Jacobson  to  put  the  Leo  on  her  course  for  Uglaamic,  which  he  did,  and  we  came  to  anchora.ui 
the  station  at  7  p.  m.,  on  the  2i!d,  passing  through  and  past  considerable  pack  on  our  way.  I  at 
once  landed  Mr.  Marr.  an  assistant  of  the  United  States  Coast  and  Geodetic  Survey  who  had 
been  sent  up  to  make  a  scries  of  pendulum  observations,  with  a  part  of  his  instruments;  gave 
them  all  the  assistance  1  could.  At  the  same  time  1  pushed  the  preparations  for  embarking,  as  the 
ice  was  liable  to  close  in  at  any  moment.  We  suspended  work  at  10  p.m.  It  came  on  to  blow 
heavily  from  the  southwest  during  the  night,  sending  the  pack  in.  The  Leo  slipped  her  cable. 

and  escaped  around  the  Point  to  avoid  being  crushed  or  forced  ashore.  We  could  see  her  spar.-; 
above  the  ice  to  the  eastward  of  the  Point  when  we  got  out  in  the  morning.  Private  Clarke,  ol 

the  Signal  Corps,  and  Mr.  Sehindler  (Mr.  Marr's  assistant  .  who  remained  on  the  Leo,  came  down 
to  the  station  overland  during  the  day,  and  reported  the  Leo  uninjured.  During  the  night  of  the 
U3d  the  wind  came,  out  from  the  northeast  and  blew  heavily,  setting  the  ice  about  one  and  one- 
half  miles  off  the  western  shore,  allowing  the  Leo  to  work  around  to  the  westward  of  the  Point 
during  the  following  day.  where  she  came  to  anchor  at  10  p.  in.,  the  wind  being  too  light  for  her 
to  stem  the  strong  northeast  current  that  was  setting  along  the  shore.  The  wind  hauled  to 

the  southeast  and  freshened  during  the  uiuht  of  the  iM-th.  so  that  she  was  enabled  to  get  under 

way  and  reach  the,  station,  anchoring  then-  ai  7  a.  m.  1  at  once  caused  the  balance  of  Mr.  Marr's 
instruments  and  material  (o  be  landed,  but  was  unable  to  embark  any  stores,  as  Captain  .iacobson 
in  his  efforts  to  recover  his  cable  and  anchor  which  he  had  slipped  on  the  -M,  had  gotten  so  far 
off  shore  that,  we  were  unable  to  run  a  line  to  the  vessel  lor  the  pmpose  of  warping  our  boats  to 
and  fro.  This  was  necessary,  as  I  had  not  sittlicient  men  to  fully  man  the  boats  and  handle  the 

stores,  and  the  natives'  boats  could  not  be  with  safety  used  in  the  sharp  ice  that  was  running 
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with  the  current  and  piled  high  on  the  beach.  We  worked  all  day  trying  to  kedge  the  schooner 
in,  but  the  wind  blowing  a  gale  off-shore,  rendered  all  our  efforts  futile.  I  placed  Interpreter 
Herendeen  on  board  that  night,  so  that  Captain  Jacobson  could  have,  the  benefit  of  his  experience 
and  advice  .should  she  again  be,  driven  away  from  her  anchorage,  as  Captain  Jacobson  was  totally 
inexperienced  in  Arctic  navigation. 

Just  before  dark  five  whaling  barks  came  around  the  Point  and  anchored  one  and  a  half  miles 
,ibo\  e  the  station.  We  all  .spent  an  anxious  night  for,  the  wind  increased  to  a  gale  and  hauled  to 
the  southwest  and  we  could  hear  in  the  darkness  the  grinding  of  the  pack  as  it  came  in,  and  were 
not  surprised  in  getting  up  the  next  morning  to  find  that  the  Leo  was  gone  again,  and  that  the  sea 
was  closed  as  far  as  the  eye  could  reach.  The  Leo  had  escaped  again  around  the.  Point,  but 
three  of  the  whaling  barks  had  not  been  so  fortunate;  they  were  all  fast  in  the  pack,  the  crews 
were  passing  and  repassing  from  the  ship  to  the  land  over  the  ice.  Two  of  the  vessels  had  gotten 
foul  of  each  other,  and  one,  the  Abraham  Barker,  had  lost  her  rudder.  With  a  glass  from  the  lookout 
we  could  make  out  the  Leo  to  the  eastward  of  the  Point,  looking  like  a  speck  among  the  great  ice 
fields.  During  the  day  the  gale  abated,  the  pressure  slackened  up,  and  toward  night  several  small 
leads  were  visible.  The  wind  came  out  from  the  southeast  during  the  night,  and  early  the  next 
morning  the  Leo  was  seen  to  be  under  way  slowly  working  her  way  back  to  the  station  through  a  nar- 

row shore  lead  that  opened  during  the  night ;  she  came  to  anchor  off  the  station  two  hundred  yards 
from  the  beach.  Upon  going  on  board  I  found  her  considerably  damaged;  she  had  been  nipped, 
her  stem  partly  knocked  off,  her  rudder  post  split,  and  she  was  leaking  badly. 

In  view  of  these  facts,  and  orders  having  been  received  for  the  return  of  the  party  to  the  United 
States,  I  determined  to  abandon  the  station  at  once.  Duriug  the  past  two  days  I  had  caused  all  the 
subsistence  and  quartermaster  stores  worth  saving  to  be  carried  down  from  the  house  to  the  beach ; 
a  whale-line  was  run  from  the  shore  to  the  vessel,  so  one  man  could  haul  the  boats  to  and  fro,  and 
the  embarking  was  commenced  at  once,  the  first  boat-load  going  on  board  at  S  a.  m.  Mr.  Marr 
discontinued  work  on  the  pendulum,  and  took  down  the  parts  he,  had  placed ;  the  work  went  on 
rapidly  with  the  two  whale-boats  belonging  to  the  station.  It  was  still  impossible  to  use  the  native 
boats  with  safety,  as  there  were  great  masses  of  loose  pack-ice  running  with  the  current,  and  the 
beach  was  piled  high  with  broken  ice  ;  at  '2  a.  in.  the  instruments  were  taken  down  and  packed, 
and  observations  on  shore  ceased;  the  last  boat-load  was  sent  off  at  10  p.  m.,  and  at  12  midnight 
the  party  went  on  board,  leaving  one  man  on  shore,  to  see  that  the  natives  did  not  carry  off  anything 
that  might  have  been  accidentally  left. 

The  ice  was  too  heavy  and  compact  the  next  morning  to  enable  us  to  get  under  way,  so  the 
captain  improved  the  time  in  grappling  for  the  anchor  and  cable  he  had  slipped  the  night  of  the 
25th ;  he  succeeded  in  recovering  it,  which  was  extremely  fortunate  for  it  was  his  best,  the 
remaining  one  being  very  light.  I  took  a  party  on  shore  and  brought  olF  the  few  remaining 
articles  of  any  value  that  I  did  not,  intend  to  give  to  the  natives.  1  left  them  the  house  and 
furniture  intact  with  the  stoves,  and  about  12  tons  of  coal,  a  grindstone,  some  old  canvas,  and  a 
lew  worn-out  tools,  were  about  all  that  was  left;  but  these  were  of  great  value  to  the  natives,  and 
after  giving  them  a  least  of  hard  bread  and  molasses  we  bade  them  good  bye,  amid  many  expres- 

sions of  regret  at  our  departure.  I  placed  the  buildings  in  charge  of  some  of  the  most  influential 
men,  who  promised  they  would  not  allow  them  to  be  torn  to  pieces,  but  be  kept  as  a  place,  of 
refuge  for  any  shipwrecked  people  who  may  chance  to  be  cast  ashore  on  this  barren  coast.  A 
whale  boat  passed  up  during  the  day  with  Captain  McKenua,  of  the  bark  Cyanne.  Me  reported 
that  his  vessel  was  driven  ashore  off  Point  Belcher,  in  the  gale,  of  the  25th,  and  would  prove  a 
total  loss.  He  came  up  to  get  assistance  from  vessels  at  the  Point  in  saving  her  valuable  cargo 
of  whalebone. 

On  the  morning  of  the  20th,  the,  lead  to  the  southwest  being  open  and  the  wiud  being  favor- 
able, the  captain  took  his  anchor  and  got  under  way  at  (»  a.  in.,  and  we  commenced  our  homeward 

voyage.  The  familiar  shore  and  village  and  the  house  that  had  been  so  good  and  comfortable  a 
home  to  us  for  two  long  years  soon  laded  in  the  distance.  After  sailing  two  miles  we  got  clear  off 

the  loose  ice  that  was  running  with  the- current  and  into  clear  water,  with  the  old  j  a;-k  close 
in  to  the  northwest,  arriving  off  Point  Franklin  at  !>..'50  p.  in.,  when  the  wind  fell,  and  we  came  to 
anchor  in  company  with  eleven  ships  of  the  whaling  Heel  that  had  worked  out  and  had  comedown 
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the  same  lime  v.c  did.     The  wind  came  out  from   the  westward  during  the  night,  and  tin-  c.ip: 

got  underway;  stood  oil'  and  came   up  with  the   pack   about   six   md-s  from   tlic  laud,  when  lie 
tacl.cd  and  stood  in  toward;-  laud;  but  again  the  current  was  setting  so  strong  to  the  northi 
that  wo  could  not  make  any  headway  ou  our  course,  and  we  were  very  ylad  to  get   back  to  our 
our  anchorage  under  the  lee  of  Poiut  Franklin,  where  we  lay  until  the  next  day,  when  we  again 
gol  under  way  with  a  light  southeast  breeze,  which  let   go  after  we  had  gotten  around  the  Point, 

and  \ve  were  again  obliged  to  anchor  at   10  a.  in.,  to  prevent  being  carried  oil'  to  the  northeast  by 
the  strong  ''nrrent  .setting  along  shore  here. 

Sailing- vessels  navigating  this  sea  should  never  allow  themselves  to  get  off  sounding.;  north 
of  Point  IJelcher.  except  in  a  strong,  steady  wind,  uor  allow  the  vessel  to  drift  during  thick,  calm 
weather,  if  it  is  possible  Co  get  an  anchor  down.  The-  needle  is  useless  here;  the  land  or  lead  lino 

is  the  only  safe  guide,  for,  should  a  sailing-vessel  be  carried  off  soundings  oil'  Point  Harrow  with 
light  winds  or  calm,  she  runs  great  danger  of  being  lost;  this  has  been  the  fate  of  nearly  all 
vessels  so  caught,  especially  late  in  the  season. 

At  4  p.  ui.,  the  breeze  freshening,  we  got  under  way  again  and  stood  on  our  course  along  tbo 
coast  and  about  four  miles  from  it.  We  experienced  light,  battling  winds,  making  but  little 
headway  from  that  lime  until  the  afternoon  of  September  2,  when  the  wind  came  out  strong  and 
steady  from  the  northeast.  \Ve  sighted  and  passed  Cape  Lisburne  that  day  and  sighted  the 

Diomedc  Island;;  at  noon  on  the  .'!d.  During  the  day  {he  wind  increased  to  a  gale  and  the  weather 
w  thick  and  cold,  with  considerable  snow;  sail  was  shortened,  and  at  .'5  p.  in.  we  passed  Cape 

Prineeof  Wales,  running  at  great  speed  before  the  wind  ;  after  passing  through  the  straits  the 

vessel  was  ];-;:, led  for  Norton  Sound,  it  being  necessary  that  1  should  go  to  Sainl  Michael's  to  land 
Private  E.  Clarke,  Of  the  Signal  Corps,  who  had  been  sent  out  to  relieve  Sergeant  Leaviif,  an 

(•a  that  station.  As  soon  as  we.  hauled  under  the  high  land  to  the,  south  and  east  of  Capo 
Prince  of  Wales  we  ran  out  of  the  wind,  and  our  progress  was  slow. 

On  the  4th  of  September  the  fosr  lifted  and  we  sighted  Kings  Island  and  Capo  York,  and  on 
the  0th  !  to  the  southward  of  Sledge  Island,  but,  owing  to  a  head  wind,  did  not  sight  the 

!i  land  near  Sai-nt  Michael's  until  the  Sth.     We  stood  in  towards  it  aad  came  to  anchor  oil'  the 
fort  at  noon  on  that  day,  where  we  were  received  by  a  salute  lired  from  a  couple,  of  old  ship  guns. 

!ii  after  a  Iu  at  came  oft'  to  us  bringing,  very' much  to  our  surprise,  Lieut,  i'rei1  'iwatka, 
Third  Cavalry,  who  reported  that  ho  had  made  the  passage  of  the  Yukon  on  a  raft,  exploring  its 

"se.  from  its  sourte  to  its  mouth,  making  01.  aiarkab:  .rd. 
lie  had  been  at  Saint  Michael's  since,  the  last  of  August,  and  was  e\rr"iue!y  anxi- 
with  his  party.     Though  we  were,  very  much  crowded  on  the  Leo  1  did  not  think  it  would  be  right 
to  refuse  him  passage,  as  there  would  be  no  opportunity  for  him  to  return  to  the  United  Stai 

another  year,  this  station  being  visited  only  by  vessel.-;  of  the  Alaska  Commercial  Company,  and 
there  would  be  none  due  before  the  following  Jane.     So  I  directed  him  to  hold  his  parly  in  readi 
to  come  on  board  as  soon  as  we  were  ready  to  sail.     We  were  short  of  fresh  water  and  had  to  lay 
in  a  supply  before  again  putting  to  sea.     For  the  first  two  days  we  were  in  port  it  blew  a  gale 

from  the  southeast,  so  it  was  impossible  to  get  any  wafer  oil' to  the  ship;  on  Ihe  afternoon  oft  ho 
IGth  the  captain  reported  ho  had  succeeded  in  getting  enough  on  board  to  last  us  until  we  could 
reach  Uualaska  or  Plover  Lay,  whichever  place  I  should  conclude  to  go  to,  so  at  daylight  on  the 

•  lith    Lieutenant  Schwatka  and  his  party  weie  taken  on  board  and   we  put  to  sea  at   lo  a.  m. 
Found  it  was  blowing  a  galo  from  the  northwest  when  we  .  and  after  making  a  few 

tacks  under  close-reeled  sails,  found  we  were  making  no  headwa;.  ;;Iad  to  run  back  into 

the  harbor,  where  we  came  to  anchor  at  ."•  p.  in. 
The  following  morning,  the  wind  having   hauled  more  to  the  north,  we  again  put  to  sea.  and 

the  next  morning  sighted  Cape  Darby,  a  high  headland  on  the  northern   sin-:  ,  ton   Sound. 
We  were  obliged  to  make,  this  northing  to  avoid  «*  dangerous  shoal  that  makes  out  from  the  mouth 

i  f  the  Yukon  :   in   running  out  of  Norton  Sound  it  is  not  sate  to  run  \\e.-t.  south  of  til  Lat.     Dur- 

at'teriK.on  of  the   l.'Jth  the  wind  settled  in  the   northwest    and   blew  hard   and  steadily  all 
that  night,  and  we  found  it  would  be  slow  work  beating  up  to  Plover  l>a\.     Tin-  ship  was  leaking 
so  badly  that  the  pumps  were  kept  going  one  third  of  the  time  and  the  slightot  accident  to  them 
would  soon  send  her  to  the  bottom;  and  as  1  knew  that  the  meridian  of  Cnaiaska  had  been  as  well, 

11.  Ex.  .11   1 
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if  not  better,  •letermined  than  that  of  Plo\er  J5ay,  1  decided  not  to  go  to  (lie  latter  place,  but  to 

proceed  direct  to  I  'nalaska  and  there  make  an  etl'ort  to  repair  the  vessel,  as  1  \vas  told  that  them 
was  sttllieient  tide  at  that  place  to  enable  us  to  get  at  her  bottom  by  discharging  her  cargo  and 
placing  her  on  the  beach  at  high  tide  and  working  on  her  during  low  water:  so  as  soon  as  we  were 
clear  of  the  Yukon  Hats  she  was  put  on  her  course  for  that  place.  The  wind  increased  to  a  heavy 
pale  from  the  northwest  o;i  the  loth,  and  we  made  excellent  time  as  we  weie  running  nearly  before, 

it.  During  the  night  of  the  IGth,  the  vessel  was  hove  to  to  wait  for  daylight,  as  we  knew  we  were 
near  land,  and  on  the  morning  of  the  17th  we  sighted  the  island  of  Unalaska  to  the  south  aii.l 
about  twenty  miles  away;  the  wind  had  fallen  so  light  daring  the  night  we  were  able  to  make  but 

little  headway  and  did  not  get  into  the  harbor  and  at  anchor  until  JO  o'clock  that  night. 
We  found  the  United  States  steamer  Corwiu  and  the  Alaska  Commercial  Company's  steamer 

Dora  at  anchor  here,  the  former  on  her  return  from  Kotzebue  Sound  and  the.  latter  on  her  annual 
voyage  to  the  Aleutian  Island  Stations.  The  wind  not  being  favorable  to  sail  into  the  inner  harbor. 
which  was  the  only  place  where  the  vessel  could  be  safely  beached,  I  made  application  to  Captain 
Mealy,  commanding  the  Corwiu,  for  the  assistance  of  the  cutter  to  tow  the  Leo  in  .  he  very  readily 

complied  with  the  request,  and  at  once  got  up  steam,  and  at  1 1  a.  in.  placed  the  Leo  at  the  company's 
•wharf,  where  the  bulk  of  her  cargo  was  discharged;  owing  to  a  severe  wind  storm  prevailing  at 
this  time  we  were  unable  to  haul  her  up  until  the  afternoon  of  the,  20th,  when  sin-  was  beached  at 
Ligh  tide;  we  improved  the  time  in  getting  observations  of  the  sun,  and  determining  the  declina- 

tion of  the  needle.  We  were  unable  to  get  at  the  leak  on  the  first  ebb,  but  on  the  21st  the  water 
fell  sufficiently  low  to  enable  the  workmen  to  repair  the  damage,  which  was  found  to  be  about  four 
feet  below  her  water  line,  where  a  butt  had  been  started,  and  the  water  was  so  clear  that  we  could 
see  that  she  had  sustained  no  damage  below  that  point,  and  we  were  pleased  to  find  upon  floating 
her  off  on  the  next  high  tide  that  the  leak  was  entirely  stopped. 

Such  stores  as  had  not  been  disposed  of  were  re  embarked  on  the  22d  and  the  vessel  warped 
out  to  her  anchorage  ready  for  sailing.  The  23d  was  too  stormy  to  admit  of  our  uoing  to  sea.  but 
the  wind  having  abated  slightly  toward  night,  I  directed  the  captain  to  get  under  way  on  the 
morning  of  the  24th,  which  was  done  at  8  a.  in.,  being  towed  outside  the  heads  by  the  Corwin, 
whose  services  had  again  been  kindly  placed  at  our  disposal  by  Captain  Mealy.  We  found  the 
wind  blowing  strong  from  the  northwest  when  we  got  outside,  and  a  very  heavy  sea  i  mining  :  we 

parted  company  with  the  Corwin  as  soon  as  we  passed  the  capes  by  the  breaking  of  our  tow-line, 

and  the  Leo  was  at  once  headed  for  the  pass  of  Akoutan,  through  which  we* passed  out  into  the 
Pacific  at  12  in.  From  this  time  the  wind  continued  fair  during  the  whole  of  the  voyage  across 
the  North  Pacific.  We  followed  nearly  in  the  track  of  the  great  circle  route,  and  made  such 

remarkably  good  time  that  the  Farallo'.ies  were  sighted  at  •'!  p.  in. 
On  October  fi  the  wind  fell  as  we  ran  in  toward  land,  and  we  drifted  through  the  Golden  Gate 

in  a  dead  calm  that  night  at  12  o'clock,  coining  to  anchor  off  the  Presidio  at  2  a.  m.  October  7.  and 
reporting  to  the  Chief  Signal  Oflicer  by  telegraph  the  same  day. 

The  object  for  which  the  expedition  was  organized  being  accomplished,  it  was  formally  dis- 

banded October  l;"i;  its  work  having  extended  through  a  period  of  over  twenty-seven  months, 
dm  i-  h  time  fhe  expedition  had  sailed  over  7.500  miles,  had  established  and  maintained  itself 
Jit.the  northern  .  of  this  continent    in  latitude  71°  Hi'  north,  and  successfully  carried  out 
the  instinct  ions  received  from  the  Chief  Signal  Ofliccr,  and  brought  back  the  record  of  an  unbroken 
series  of  hourly  <•  imis  in  meteorology,  magnetism,  tides,  and  earth  temperatures,  besides  a 
large  collection  in  natural  history  and  ethnology,  and  penetrated  into  the  interior  toa  point  never 
before  vi.-.ited  by  eivili/.cd  man. 

During1  fhe,  whole  j.vriod  all  the  membeis  of  the  expedition  enjoyed  excellent  health,  not  having 
a  single  man  on  the  sick  report  for  two  years. 

ndividual  members  of  the  expedition*who  returned  with  it  io  the  Tinted  Slates  great 
credit  i-;  due  for  their  obedience  to  orders,  faithfulness,  and  intelligence  in  performance  of  their 
duties,  and  for  their  patient  endurance  of  the  many  trials  they  were  called  upon  to  sutler:  for  the 

•  in  these  high  latitudes  is  one  of  patient  endurance  on  the  part  of 
Ihe  •!.  as  he   i,%  within    narrow  limits,  without   the  excitement  incident  to  travel. 

The  unvaymg  monofom  of  :  ;s  necessarily  very  wealing,  but   during  the  whole  time  no 
imirimir  or  complaint  was  ever  heard. 
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ETHNOGRAPHIC  SKETCH  OF  THE  NATIVES. 

i. 
During  our  stay  wo  improved  each  opportunity  to  add  to  our  knowledge  of  the  peculiar 

people  inhabiting  this  coast.  A  want  of  NulhYient  knowledge  of  their  language  at  first  made 
the  work  difficult,  as  we  had  no  interpreter.  So  our  first  energies  were  devoted  to  learning  their 
language  sufficiently  well  to  communicate  with  them,  as  none  of  them  could  speak  a  word  of 
English,  neither  did  they  show  any  disposition  to  learn. 

Of  their  origin  and  descent  we  could  get  no  trace,  there  being  no  record  of  events  kept 
amoug  them.  Even  the  sign  record  of  prominent  events  in  individual  life,  so  common  among 
some  of  the  natives  in  the  lower  latitudes,  is  almost  unknown  among  them.  Their  language 
abounds  iu  legends,  but  none  of  these  gave  any  data  by  which  we  could  judge  how  long  these 
desolate  shores  Lave  been  inhabited. 

That  the  ancestors  of  those  people  have  made  it  their  home  for  ages  is  conclusively  shown  by 
the  ruins  of  ancient  villages  and  winter  huts  along  the  sea-shore  and  in  the  interior.  On  the 
point  where  the  station  was  established  were  mounds  marking  the  site  of  three  huts  dating  back 

to  the  time  when  they  had  no  iron  and  men  •' talked  like  dogs";  also  at  I'crigniak  a  group  of 
mounds  mark  the  site  of  an  ancient  village.  It  stands  in  the  midst  of  a  marsh  ;  a  sinking  of  the 
land  causing  it  to  be  flooded  and  consequently  abandoned,  as  it  is  their  custom  to  select  the 
high  and  dry  points  of  land  along  the  sea-shore  for  their  permanent  villages.  The  fact  of  our 
finding  a  pair  of  wooden  goggles  twenty-six  feet  below  the  surface  of  the  earth,  in  the  shaft  sunk 
for  earth  temperatures,  points  conclusively  to  the  great  lapse  of  time  since  these  shores  were  first 
peopled  by  the  race  of  man.  That  they  have  followed  the  receding  line  of  ice,  which  at  one  time 
capped  the  northern  part  of  this  continent,  along  the  easiest  lines  of  travel  is  sho\\n  in  the  gen- 

eral distribution  of  a  similar  people,  speaking  a  similar  tongue,  from  Greenland  to  liehring  Straits; 
in  so  doing  they  followed  the  easiest  natural  lines  of  travel  along  the  water-courses  and  the  sea- 
eh  ore,  and  the  distribution  of  the  race  to-day  marks  the  routes  traveled.  The  sea  shore  led  them 

along  the  Labrador  and  Greenland  coasts;  Hudson's  Bay  and  its  tributary  waters  carried  its 
quota  towards  Boothia  Land;  helped  by  Back's  Great  Fish  River,  the  .Mackenzie  carried  them  to 
the  northwestern  coast;  and  down  the  Yukon  .they  came  to  people  the  shores  of  Norton  Sound 
and  along  the  coast  to  Cape  Prince  of  Wales.  They  occupied  some  of  the  coast  to  the  south  of 
the  month  of  the  Yukon,  and  a  few  drifted  across  Behriug  Straits  on  the  ice.  and  their  natural 
traits  are  still  in  marked  contrast  with  their  neighbors,  the  Chuckchee.  They  use  dogs  instead  of 
deer,  the  natives  of  North  America  having  never  domesticated  the  reindeer,  take  their  living  from 
the  sea,  and  speak  a  different  tongue.  Had  the  the  migration  come  from  Asia  it  does  not  stand 
to  reason  that  they  would  have  abandoned  the  deer  upon  crossing  the  straits. 

The  following  table  will  show  that  physically  the  Inyn  of  North  America  coa>t  docs  not 
conform  to  the  typical  idea  of  the  Eskimo.  They  are  robust,  healthy  people,  fairer  than  the  North 
American  Indian,  with  brown  <\es  and  straight  black  hair.  The  men  are  beardless  until  they 
attain  the  age  of  from  twenty  to  twenty-five  years,  and  even  then  it  is  very  light  and  scattering, 
and  is  always  clipped  close  in  the  winter;  at  this  season  they  also  cut  oil  their  eyebrows  and 
tonsure  their  crown  like  a  priest,  with  bangs  over  their  forehead.  Their  hands  and  feet  aro 
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extremely  small  and  symmetrical ;  they  are  graceful  in  their  movements  when  unincumbered  !>y 
heavy  clothing  :  I  hey  arc  kind  and  gentle  in  disposition  and  extremely  hospitable  to  strangei •.•>  : 
though  they  may  rob  a  stranger  of  every  means  of  obtaining  a  subsistence  one  moment,  they  will 
divide  with  him  their  hist  piece  of  meat  the  next.  They  have  no  form  of  government,  but  live  in 

a  condition  of . anarchy  :  they  make  no  combinations,  either  for  ofl'ensive  or  dcfeiiMve  purposes, 
having  no  common  enemies  to  guard  against,  nor  have  they  any  punishment  for  crimes.  I  never 
knew  one  to  attempt  to  reclaim  stolen  property,  though  they  might  see  it  in  the  hands  of  the  thief 
or  left  on  his  cache;  though  given  to  petty  pilfering  they  rarely,  if  ever,  break  into  a  cache 
(except  into  one  of  meat  when  driven  to  it  by  hunger)  or  enter  a  tent  or  lint  for  that  purpose. 
During  the  first  winter  we  had  stores,  of  which  they  were  in  great  need,  in  a  Sibley  tent,  and  they 
all  knew  they  were  there;  and  although  the  tent  was  only  tied,  with  no  regular  guard  over  it, 
nothing  was  ever  disturbed,  though  if  anything  was  carelessly  left  out  it  would  be  stolen  at  once. 
They  never  made  the  slightest  resistance  to  our  reclaiming  property  when  discovered,  and  would 
laugh  about  it  as  though  it  were  a  good  joke.  They  are  very  social  in  their  habits  and  kind  to 
each  other;  we  never  witnessed  a  quarrel  between  men  during  the  whole  time  we  were  on  the, 
coast,  neither  did  we  ever  see  a  child  struck  or  punished;  and  a  more  obedient  or  better  lot  of 
children  cannot  be  found  in  all  Christendom.  I  never  saw  one  of  any  age  do  a  vicious  or  mean 
act.  and  while  they  were  always  around  the  station  during  the  fall  and  winter,  they  did  no 
mischief,  but,  on  the  contrary,  would  busy  themselves  in  shoveling  the  snow  out  of  the  tunnels  and 
running  on  errands  and  doing  any  work  they  could  for  a  little  food  each  day.  The  children  would 
wait  around  the  door  for  members  of  the  party  to  come  out  to  take  their  daily  exercise,  and,  even 

more,  would  accompany  each  member,  and  every  few  moments  they  would  say  "  naumi-tuiiity  '' 
(now  let  me  see),  and  would  scan  the  traveler's  face  for  frost-bites,  and  were  ever  ready  with  ;v 
handful  of  snow  to  be  applied  should  they  detect  the  slightest  sign  of  free/ing;  for  when  tho 
temperature  gels  below  — 15°,  and  there  is  a  light  breeze,  it  cuts  every  exposed  part  of  the  body 
as  though  white  hot  metal  were  applied,  causing  no  pain.  Their  games  were  very  alike  what  wo 
see  played  among  children  of  our  own  race,  and  in  imitating  the  pursuits  of  the  elders,  we  often 
saw  them  with  snow  play-houses  cut  into  the  hard  snow,  with  snow  images  set  up.  and  the  little 
fur-clad  mites  of  humanity  bustling  around,  playing  at  keeping  house  and  making  calls,  wiiii 
the  temperature  at  —40°. 

All  the  people  on  that 'coast  from  \Vainwright  Inlet  around  to  the  mouth  of  the  Colville  an) 
comprised  in  the  following  villages  whose  population  comprise  all  the  inhabitants  of  this  coast : 

Xamoofvili.  Loc.r  ,*«-,£_     ̂  

Knnar'iuii      "\Vairnvri-lit  luii't    Ii> 
Siilaru   Soiitlnvost  Point  ll.-I.-li.T... 8  50         | 

f'Slajuuiti      Cape  Smytho   '.         23  130 
Nuwuk...          .    1'oint  Barrow.  ..  :jl  150 I   .   

Total    410 

Between    Point    Marrow  and   the  Colville  the  country  is  uninhabited    in  tin;   winter.      Tho 
resources  of  this  region  are  so  limited  that  in  the  struggle  for  existence,  these  people  are  obliged 
to  devote  all  their  energies  and  time  to  procuring  necessary  food  and  clothing  to  maintain 

never  being  able  to  get  a  snth'cient  supply  of  meat  ahead  to  lay  in  a  reserve;  famine  always  Bts 
them  in  the  face  should  they  relax  their  efforts. 

With  the  return  of  the  sun  each  year  their  active  life  commences.  Those  that  have  arms 
and  dogs  go  into  the  interior  about  the  1st  of  February  to  hunt  reindeer:  those  belonging  to  the 
villages  of  Xuwuk  and  Uglaamie  go  to  the  south  and  hunt  along  the  Meadc  and  Ik-pik  pun :  those, 
from  the  vicinity  of  Wainwright  Inlet  hunt  along  the  Ku ;  the  others  scatter  along  the  western 
shore  for  the  purpose  of  taking  seal,  and  ducks  as  the  season  advances.  Their  tents,  one  or 
in  a  place,  seen  by  summer  voyagers  in  this  sea,  has  given  rise  to  the  belief  that  this  coast  is  much 
more  densely  populated  than  it  is  in  fact.  For  when  the  tents  are  out  the  villages  are  empty. 
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The  hunters  re  I  in n  to  the  winter  lints  lit-l  ween  the  1st  and  10th  of  May.  and  tin-  oiiiellki  or 
boat  headers  make  up  their  crews  for  tin-  whaling  season.  A  boat  header  (omehkj  i-,  one  who  i» 
noteiH'or  liis  success  in  taking  whales,  and  of  course  is  a  man  of  experience  and  considerable influence.  The  crews  are  made  up  of  men  and  women,  generally  ten  to  eacli  boat  :  some  . 
are  paid  by  the  omellk,  who  feeds  them  and  pays  them  in  deer  skins  or  other  articles  of  native 
traflic;  others  ship  on  a  lay,  each  .member  furnishing  his  own  supplies  and  they  all  share  alike  in 
the  catch,  the  boat  header  furnishing  the  .near.  The  women  who  are  tabooed  and  the  children 
cook  and  carry  food  out  to  the  crews,  who  come  in  to  the  land  as  seldom  as  possible,  and  ne\ 
into  a  house,  if  it  can  be  avoided.  At  this  season.  loo,  no  work  is  done  that  will  nece^itate 
pounding  or  hewing;  or  in  fact  any  noise,  neither  shall  there  be  work  of  any  kind  carried  on  in  0"' 
tent  (tiipok)  of  any  member  of  a  crew.  Should  their  garments  be  accidentally  torn,  the  woman 
must  take  them  far  back  on  the  iiinilni  out  of  si-lit  of  the  >ea  and  mend  them  ;  they  have  little 
tents,  in  which  just  one  person  can  sit,  in  which  this  work  is  done.  During  the  spin.  :  they 
came  to  me  and  asked  that  1  stop  the  work  on  the  shaft,  sa.xing  that  it  would  offend  the  whales  at 
tins  season.  Early  in  March  all  hands  turn  to  and  build  a  road  through  the  pack  over  which  the 
bums  can  be  hauled  out  to  the  lead;  this  often  necessitates  a  gicat  deal  of  labor,  especially  when 
the  lead  opens  far  offshore,  ns  it  did  in  1SSJ. 

The  village  and  camps  are  in  a  constant  state  of  bustle  and  excitement  at  this  season  r»f  tin- 

year:  boat  covers  are  being  renewed  or  repaired:  harpoons  and  lanci  _->tten  out  and 
every  part  of  the  woodwork  carefully  scraped:  seal-skin  pokes  are  lying  about,  looking  like 
bloated  seals,  and  the  skulls  of  wolves,  raven  skins,  or  eagle  skins  are  in  great  demand,  for  no 
no  boat  would  be  considered  equipped  without  some  such  talisman.  Daily  the  old  men.  especially 
those  who  are  successful  in  curing  the  sick,  meet  on  the  sea-shore  and  (abawa)  talk  for  an  ea.-t 
wind,  so  the  ice  will  be  driven  offshore  and  a  lead,  favorable  for  whales,  opened  ;  and  their  faith 
remains  unshaken  through  repeated  failures,  and  when  questioned  as  to  the  reason  why  their 
supplications  remained  unanswered  they  always  attributed  it  to  some  offense  they  had  given  to 
the  spirit.  \Vhcn  the  lead  opens  there  is  great  rejoicing,  and  fora  few  davs  they  display  the  utmost 
vigilance;  but  should  the  whales  fail  to  appear  iu  a  few  days,  they  soon  grow  careless  and  cease 
cruising,  haul  their  boats  up  on  the  ice  and  patiently  wait  for  a  whale  to  come  to  them,  taking 
turns  in  standing  watch  while  the  Others  sleep  or  shoot  seal  and  duck,  which  abound  in  the  open 
leads  at  this  season. 

As  the  season  advances  the  boat  crews  are  gradually  broken  up.  and  by  the  middleof  .June  all 
boats  are  brought  to  the  land,  when  parties  are  made  up  to  go  to  Xigalek,  a  place  at  the  mouth  of 

the  Golvillo,  where  the  people  from  Nuwuk  and  I  'glaamie  go  to  meet  a  band  called  Nu-na-taTi-meun 
(inland  people),  where  they  barter  oil  and  blubber  for  deer,  fox.  and  wolverine  skin.-.  The\  >ome- 

times  meet  here  the  Knii-imVd'-llfis  and  It-kii'd'-lins.  bauds  that  live  along  the  coast  between  the 
Colville  and  Mackenzie.  This  meeting  breaks  up  about  the  loth  of  August,  when  they  slowly  re- 

turn along  the  coast,  hunting  by  the  way.  and  reach  their  winter  villages  from  the  b~>th  of  Septem- 
ber to  the  1st  of  October,  about  the  same  time  the  traders  go  to  the  eastward. 
A  few  of  the  leading  families  from  both  villages  pitch  their  tents  at  JVrigniak.  a  point  on  the 

sand  spit,  about  live  miles  from  Nu \vfik.  where  the  eider  ducks  lly  over,  and  spend  the  summer 

there,  living  entirely  upon  ducks  and  whitefish.  The  ducks  they  take  with  slings  and  gun 
the  fish  with  gill-nets  made  from  sinews  of  the  reindeer.  Those  who  are  too  poor  to  own  a  gun  or 
to  have  oil  for  trad'  scatter  through  the  interior,  carrying  their  kaiaks  on  their  heads  to  ena  the 
numerous  lakes  and  rivers,  and  gain  a  precarious  livelihood  by  catching  the  \onng  reindeer,  the 

youngand  moulting  ducks  which  are  found  in  great  numbers  in  the  lakes  and  along  Meade  lliver, 
where  they  also  take  a  few  whitetish  with  gill-nets.  The  ducks  are  taken  with  a  light  ivory-headed 

spear,  which  has  a  shaft  seven  feet  long,  one  half  inch  in  diameter,  with  three  long  ivory  barbs  in 
the  middle.  It  is  thrown  with  a  baud-board  from  a  kaiak.  the  barbs  catching  the  birds  by  t lie 

neck  when  missed  by  the  lariat  stroke. 

Their  usual  mode  of  travel  along  the  shore  in  summer  is  by  the  umiak,  the  large  skin  boat :  with 

a  fair  wind  they  hoist  a  small  lug  sail,  but  the  boats  being  tlat  bottom  will  not  sail  on  the  wind.  ><» 
with  a  head  wind  or  calm  weather  the  boats  are  towed  by  dogs,  using  the  walrus  harpoon  li: 

a.  towing  line;  they  never  resort   to  the  labor  of  paddling  except    when  in  pursuit  of  game  01   iu 
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Borne  emergency.  "When  a  landing  is  made  the  boat  is  hauled  up  above  high  wafer,  and  turned over  and  serves  temporarily  for  a  tent.  By  the  1st  of  October  all  have  returned  to  their  winter 
huts,  and  are  busy  getting  them  in  order  for  the  winter;  all  the  inside  timbers  aud  tloors  arc 
carefully  scraped,  1  lie  passages  which  have  become  tilled  with  ice  during  the  summer  are  picked  out, 
windows  of  walrus  intestines  are  stretched  over  the  openings,  and  by  the  15th  all  are  housed  for 
the  winter.  And  the  seal  nets  and  spears  are  repaired  and  madp  ready,  and.  as  soon  as  the  ocean 
is  fiw.cn  over,  parties  are  constantly  out  on  the  ice.  hunting  for  air-holes  where  the  seal  come  to  get 
air.  As  soon  as  one  is  discovered  a  number  of  families  go  off  to  it  in  the  following  manner:  tho 

nets  arc  twenty-live  feet  long  and  fourteen  feet  deep,  with  meshes  large  enough  to  admit  a  seal's 
head,  and  are  rigged  with  stone  sinkers  along  the  bottom,  and  at  the  two  upper  corners  arc  attached 
two  rawhide  thongs  about  forty  feet  long,  one  of  which  has  a  light  weight  attached  to  the  end.  Holes 
twelve  inches  in  diameter,  about  thirty-live  feet  apart,  are  drilled  through  the  ice  about  sixty  feet 
back  from  the  air-holes;  the  weighted  line  is  dropped  through  one  hole,  and  hauled  up  through  tho 
other  by  a  long  pole  with  a  hook  attached;  this  pole  is  made  from  small  pieces  of  drift-wood  care- 

fully spliced  together  with  lashings  of  whalebone;  by  this  line  the  net  is  hauled  underneath  tho 
ice,  hanging  down  like  a  curtain  between  one  of  the  holes  and  held  in  its  place  by  the  lines  being 
attached  to  a  wooden  pin.  In  this  manner  the  air-hole  is  surrounded  by  nets  as  far  as  practicable; 
one  man  or  boy  is  left  to  attend  to  each  net,  and  the  strictest  silence  enjoined ;  no  word  is  spoken ; 
the  watcher,  wrapped  in  his  heaviest  coat,  patiently  awaits  through  the  long  hours ;  he  occasionally 
scratches  the  surface  of  the  ice  with  a  scratcher,  which  is  made  of  a  set  of  seal  claws  attached  to 
a  piece  of  wood.  The  seal,  in  coming  to  the  hole  for  air,  strikes  into  the  net;  the  strain  loosens 
the  lines  from  the  peg  and  he  entangles  himself  and  soon  drowns,  when  he  is  hauled  out  through 
one  of  the  sealing  holes  and  the  net  reset.  Over  one  hundred  seal  are  sometimes  taken  at  a 
single  air-hole  within  twenty-four  hours,  but  they  can  be  taken  in  this  manner  only  during  the 
dark  of  the  moon — any  light  will  betray  the  presence  of  the  net.  During  May  quite  a  number  arc 
taken  at  their  breathing-holes,  which  have  become  enlarged,  and  through  which  they  haul  out  on 
the  surface  of  the  ice  at  that  season,  by  removing  the  weights  from  the  nets  and  setting  it  across 
the  hole  with  four  lines  on  the  under  side  of  the  ice. 

At  this  season,  also,  many  seals  are  taken  with  the  hand  spear,  at  thc'-adlti,"  the  brea thing-hole 
of  a  single  seal.  It  is  usually  detected  by  an  excessive  deposit  of  hoar-frost  on  the  surface  of  the  snow 
over  the  hole;  the  snow  is  cleared  away  down  to  the  solid  ice,  and  in  the  hole,  which  is  about  one 
inch  in  diameter  at  the  surface,  is  placed  an  ivory  needle  about  one  foot  long  and  one-eighth  of  an 
inch  in  diameter;  to  the  tipper  end  a  small  cross-bar  is  attached,  to  prevent  it  dropping  through, 
aud  a  small  feather,  and  the  hunter  takes  his  stand  on  a  three-legged  stool,  which  is  always  a  part 
of  his  regular  equipment,  and  patiently  awaits  the  coming  of  the  seal,  of  which  tha  feathered  needle 
gives  warning;  after  the  stroke  is  delivered, if  he  succeeds  in  fastening  to  the  seal,  he  proceeds  to 
enlarge  the  hole  until  it  will  admit  hauling  him  to  the  surface;  this  is  usually  done  with  an  ivory 
pick  attached  to  the  shaft  of  his  spear;  as  soon  as  a  seal  is  taken  its  mouth  is  fastened  open  with 
a  piece  of  ice,  and  a  slot  cut  through  the  lower  jaw  before  it  becomes  fro/en.  Should  he  be  far 
out  in  the  pack,  where  the  ice  is  too  rough  for  a  sled  to  be  used,  the  seal  is  dragged  home  by  a 
hand  drag,  which  is  a  strong  loop  about  two  feet  long,  made  of  walrus  hide  thong,  fitted  with  an 
ivory  toggle  or  handle,  generally  carved  in  imitation  of  two  seals  fastened  together;  this  loop  is 

passed  through  the  slot  in  the  seal's  jaw  and  over  the  toggle;  each  hunter  must  be  supplied  with 
at  least  one  of  these  drags,  as  it  is  not  considered  proper  to  fasten  to  a  seal  with  a  line  that  is  used 
for  any  other  purpose;  when  they  get  near  shore  the  drag  is  removed  and  a  few  drops  of  fresh 
water  is  poured  into  tho  mouth  of  each  seal  before  it  is  taken  from  the  ice  to  the  land;  they  gener- 

ally go  through  with  the  same  ceremony  with  ducks  that  have  been  killed  at  sea,  but  never  with 
those  that  have,  been  killed  over  the  land,  and  the  bones  of  seals  are  carefully  preserved  unbroken 
and  returned  to  the  sea.  if  possible,  either  by  being  left  in  a  crack  in  the  ice,  far  out.  from  the  land, 
or  dropped  through  some  open  hole  in  the  ice.  I!y  so  doing  they  believe  that  good  fortune  will 
follow  them  in  pursuit  of  seal,  which  is  their  main  dependence,  for  from  its  skin  they  make  their 
summer  boots  and  soles  for  their  winter  boots;  its  blubber  supplies  the  oil  for  their  lamps  during 
the  long  night,  and  with  any  surplus  they  may  have  they  purchase  deer-skins  for  clothing  from 
the  natives  from  the  interior,  and  its  flesh  when  cooked  is  an  excellent  article  of  food.  The  few 
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reindeer  and  water  fowl  they  lake,  are  looked  upon  more,  as  a  luxury  th;-u   a   i\-  and  tlio 

llesh  of  the  reindeer  is  the  greatest  luxury  of  all ;  those-  who  have  it  carefully  hoard  it,  and  wln-n 
they  knew  that:  we  had  some  in  stoic  they  would  often  conn;  and  beg  for  a  small   piece  to  !>••  i 
as  medicine  for  some  sick  person. 

Immediately  after  the  departure  of  the  sun,  when  food  is  plentiful,  it  is  customary  for  each 

village  to  hold  a,  kind  of  high  carnival  for  three  days;  friend-;  are  invited  from  the  neighboring 

villages,  and  the  time  is  passed  in  dancing,  singing,  and  feasting;  the  "kudyigin"  (council-house) 
is  fitted  up  with  a  new  roof  of  ice,  and  crowded  day  and  night,  fresh  dancers  tailing  the  places  of 
those  tired  out,  and  the  dull  tuni-tum  of  the  drum,  mingled  with  snatches  of  song  and  shouts  of 
laughter  can  be  heard  coming  from  almost  every  iglu. 

It  is  customary  at  this  season  to  exchange  presents,  especially  among  the  more  wealthy  and 
iiillueutial  ones;  but  the  giver  expects  value  received  in  return,  and  should  he  fail  to  recei, 
satisfactory  present  he  does  not  fail  to  let  his  wants  be  known,  and  he  often  announces  beforehand 

what  articles  would  bo  most  desirable  in  case  he  should  make  a  present.  In  iss:',  I  was  invited  to 
attend  one  of  these  gatherings  at  Numiik,  and  the  old  omelik  who  was  sent  as  bearer  of  the 

invitation  brought  a  statement  of  what  they  were  going  to  give  me;  after  waiting  around  the 
station  for  an  hour  or  two  he  called  me  to  one  side  and  called  over  a  long  list  of  articles  that  they 

expected  me  to  give  in  return,  but  as  rum  (tufi-a),  rifles,  and  ammunition  were  leading  items  in  the 
list,  the  visit  Avas  never  made.  A  trade  is  made  a  matter  of  grave  debate,  and  frequent  discussions 
asking  for  a  little  more,  no  matter  how  much  has  been  offered,  and  when  an  oiler  has  been  made 
they  will  go  away  and  send  the  article  by  another  person;  and  often  when  a  trade  has  been 
completed  they  will  come  and  demand  their  goods  back,  often  leaving  the  articles  they  had  received 

on  the  door-step,  and  when  asked  what  they  will  take  have  great  ditlieulty  in  making  up  their 
minds;  and  in  making  boots  and  clothing  they  will  slight  their  work  in  every  imaginable  way 

unless  carefully  watched.  I  had  occasion  to  purchase  seal-oil,  and  they  commenced  bringing  it  to 
me  in  old  tin  cans  that  they  had  picked  up  at  the  station,  and  after  a  few  honest  deliveries  they 

commenced  bringing  us  cans  filled  with  two-thirds  ice  and  a  little  oil  on  top,  and  betrayed  themselves 
by  being  over-anxious  to  get  their  pay  before  we  emptied  the  cans. 

My  first  invitation  to  one  of  their  ceremonies  came  in  December,  1881,  through  old  Nikawaalu, 
of  tTglaamie,  who  came  over  to  the  station  with  a  small  delegation  and  in  a  grave,  dignified  manner 
said  that  the  people  of  Uglaamie  would  be  made  glad  if  Captain  Ilerendeen  and  myself  would  conio 
with  him  and  seethe  dance.  AVe  at  once  started  over,  and  as  we  approached  the  village  we  found 
a  crowd  upwards  of  200  people  collected  around  the  council  house;  besides  the  Oglaamie  people, 
there  were  delegations  from  Nuwnk  and  Sidaru.  They  were  silently  watching  a  pantomime  that 
was  being  enacted  by  live  men  and  two  women  who  were  standing  in  a  row  with  the  women  on  the 

right  and  left,  facing  the  south,  with  the  council-house  behind  them,  and  the  crowd  in  front.  They 
were  attired  iu  new  suits  of  deer-skin  worn  with  the  rlesh  side  out,  dressed  perfectly  white :  the 
men  wore  tall  conical  hats  of  seal-skin,  ornamented  with  dentalium  shells  and  tufts  of  ermine  and 

Arctic  fox  fur.  The  women  were  bareheaded,  with  their  hair  neatly  plaited.  I'.ehind  the  dam 
eat  a  drummer  and  two  singers,  to  whose  doleful  chant  the  dancers  kept  time  with  their  feet,  at  the 
same  time  swaying  their  bodies  from  right  to  left  with  spasmodic  .jerks,  the  women  occasionally 
joining  in  the  song,  while  the  men  one  at  a  time  would  spring  a  few  paces  to  the  front  and  in  wild 

gestures  portray  how  they  had  taken  seal,  bear,  or  deer,  being  cheered  by  the  crowd  as  they  fin- 
ished and  took  their  place  in  the  line.  The  day  was  clear,  and  their  grotesque  figures  showed  in 

sharp  relief  against  tins  southern  sky  that  glowed  with  the  twilight  of  a  winter  noon  ;  their  wild 
surroundings,  backed  by  a  frozen  ocean,  made  up  a  picture  peculiar  only  to  the  Arctic,  and.  once 
seen,  not  soon  to  be  forgotten.  After  each  had  danced  in  turn,  and  it  seemed  a  long  time  to  ns 

standing  waiting  in  the  snow  in  a  temperature  of  IS"1,  they  adjourned  to  the  council  house,  where  aa 
many  crowded  in  as  could  find  standing  room,  in  a  room  1(5  by  L'O;  the  air  was  redolent  \\  ith  odors 
from  the  lamp  and  the  unwashed  crowd,  and,  as  the  frost  had  hermetically  scaled  the  roof  and 
walls,  there  was  no  ventilation  and  the  heat  and  stench  soon  bccame.almost  unbearable  to  ns  who 
were  unaccustomed  to  such  life.  Two  large  stone  lamps  lit  up  the  low  room  with  a  ha/.y  light; 

across  the  side  opposite  to  the  entrance  a  space  ti  by  *  feet  was  curtained  oiV  with  deer-skins,  and 
in  front  of  it  was  a  model  of  a  tree  suspended  from  the  ceiling,  and,  as  the  knowledge  of  the  native 

H.  Ex.  44   G 
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who  designed  it  was  comined  to  the  few  pieces  of  drift-wood  found  on  the  beach  and  sonic 

of  timber  cast  ashore  from  wrecks,  the  specimen  was  unique:  it  consisted  of  two  oblong  'boxes  open 
nt  boili  cuds  loosely  atlaclied  together  endwise  \vitli  seal  thong  ;  the  part  representing  Hie  body  was 
2  feet  long,  8  inches  .square,  and  that  representing  the  top  18  indies  long  and  (i  indies 
square,  and  was  suspended  by  a  thong  with  the  lower  end  two  feet  from  the  Moor.  On 
the  right  and  left  of  the  tree  hung  the  skull  of  a  wolf  and  the  dried  carcass  of  a  raven  ;  two  of 
the  singers  sat  flat  upon  the  Moor  with  their  legs  extended,  one  dose  behind  the  other,  the  foremost 
one  with  bis  nose  just  touching  the  tree.  As  soon  as  all  were  in  position  the  drummers,  accom- 

panied by  the  women,  struck  np  a  doleful  chant  to  which  the  man  at  the  tree  kept  time  in  his  sup- 
plications to  (Tuna)  the  Great  Spirit  to  give  them  success  in  pursuit  of  whales,  deer,  seal,  «K:c.,  and 

to  send  white  men  with  plenty  of  nun  and  tobacco;  and  he  particularly  dwelt  upon  certain  article.-, 
he  knew  we  had  at  the  station  ;  at  the  same  time  he  beat  the  body  of  the  tree  with  a  wand.  As  ho 
completed  his  schedule  of  wants  the  lower  edge  of  the  curtain  was  raised  and  five  natives  crawled 
forth  on  their  hands  and  knees.  They  were  dressed  in  the  skins  of  the  bear,  wolf,  lynx,  fox,  and 
the  dog,t  he  heads  being  dressed  complete,  showing  the  grinning  teeth.  On  their  hands  were 
large  mittens  of  dried  seal-skin,  with  shells  and  small  pieces  of  copper  attached  with  pieces  of 
thong,  so  that  they  swung  and  rattled  as  they  moved  their  heads.  They  crawled  slowly  forward, 
swinging  their  heads  in  unison,  keeping  time  to  the  music  in  hoarse  growls,  and  by  shaking  their 
huge  mittens  until  their  heads  touched  the  singers  by  the  tree,  when  they  all  sprang  to  their  feet 
with  aloud  shont,  and  the  performance  was  brought  to  a  close  by  all  joining  in  a  wild  shout  accom- 

panied by  spasmodic  gestures  that  seemed  to  threaten  a  dislocation  of  their  joints. 
As  we  came  out  in  the  open  air  we  found  another  party  just  commencing  the  outdoor  dance,  and 

so  they  kept  it  np  night  and  day.  Each  party  as  they  completed  their  dance  were  feasted  by  friends 
in  different  iglus.  The  invisible  spirit  (Tufia)  peoples  the  earth,  sea,  and  air;  we  never  could  find 
that  they  gave  it  any  place  of  fixed  abode ;  visible  at  times,  as  many  of  the  old  men  insisted  that 
they  had  seen  him,  and  described  him  as  resembling  the  upper  part  of  a  man,  but  very  wide,  with 
an  extremely  large  head  and  long  fangs:  he  is  the  creator  of  all  things,  and  also  the  destroyer,  is 
ever  to  be  feared,  especially  in  the  night,  and  men  and  women,  when  ont  at  such  a  time,  usually 
carry  a  largo  knife  to  defend  themselves  should  they  meet  him.  That  they  believe  in  ghosts  was 
apparent  in  the  case  of  a  woman  who  had  been  doing  some  work  for  our  party.  Coming  to  the  sta- 

tion one  day  and  being  asked  to  mend  a  pair  of  gloves,  said  she  dare  not,  as  there  was  a  dead  man 
in  the  village,  and  his  body  had  not  yet  been  carried  ont;  that  he  would  see  her  and  some  evil 

would  befall  her.  Upon  being  urged,  she  first  obtained  her  husband's  permission,  and  then  seat- 
ing herself  in  the  middle  of  the  Moor,  she  drew  a  circle  around  her  with  a  bone  snow-knife  she  car- 

ried, and  remarked  that  now  he  could  not  see  her;  she  was  very  careful  to  keep  her  work  all  inside 
the  circle,  and  would  not  leave  it  until  all  was  completed. 

They  dislike  to  go  ont  on  a  dark  night,  but  if  obliged  to,  they  generally  carry  a  bone  or  ivcry 
snow -knife  or  a  long  bladed  steel  knife,  to  keep  off  Tuna  and  Kiolya  (Aurora),  which  they  believe  to 
be  equally  evil;  but  Tuna  especially  is  concerned  in  producing  all  the  evils  of  life.  Should  the 
whales  fail  to  put  in  an  early  appearance,  the  birds  fly  high  or  far  out  over  the  pack,  the  shore 
lead  open  late,  a  gale  blow  down  their  caches  and  break  their  gear  and  boats,  the  old  and  wise 
would  meet  in  solemn  conclave  to  devise  some  means  whereby  the  works  of  Tuna  shall  be  exorcised 
and  he  shall  be  driven  forth  from  the  village.  Various  means  are  resorted  to;  the  most  common  one 
is  for  the  principal  men  to  meet  and  (abawa)  talk,  chanting  together  in  a  loud  tone,  accompanied  by 
beating  of  drums  ;  they  call  for  the  east  wind  (nigyn)  to  blow  on  the  ice  (siko)  to  open  it.  Indi- 

vidual wants  are  by  personal  supplication,  and  to  them,  earth  and  air  arc  full  of  spirits.  The  one 
drags  men  into  the  earth  by  the  feet,  from  which  they  never  emerge  ;  the  other  strikes  men  dead, 
leaving  no  mark,  and  the  air  is  full  of  voices ;  often  while  traveling  they  would  stop  and  ask  mo 
to  listen,  and  say  that  Tuna  of  the  wind  was  passing  by.  With  the  return  of  the  sun  he  is  hunted 
out  of  each  igln  by  incantations  that  would  daunt  the  boldest  spirit.  Afire  is  built  in  front  of 
the  council-house,  and  at  the  entrance  to  each  igln  is  posted  an  old  woman  wise  in  ghost  lore;  the 
men  gather  around  the  council-house  while  the  young  women  and  girls  drive  the  spirits  ont  of  the 
igln  with  their  knives,  thrusting  them  under  the  bunk  and  deer  skins  in  a  vicious  manner,  calling 
upou  Tuna  to  leave  the  igln  ;  after  the.y  think  he  has  been  driven  out  of  every  nook  and  comer, 
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they  drive  him  down  through  the  hole  in  tin-  Moor  and  chase  liini  out  into  tin-  open   air  witli  l.mil 
stouts  and  fautto  gestures.    While  this  waa  going  oa  the  old  woman  ;it  theentiaiice,v.h<>va-,  ai-im-d 

with  :i  Ions  knife  used  I'm-  cutting  sno\\ .  made  passes  «>vcr  tin-  air  \viili  it  to  keep  him  from  return- ing.    Much  party  drove  the  spirit  towards  the  lire  and  invoked  him  to  go  into  it:  all  -his 
time  drawn  up  in  a  half  circle  around  the  lire,  when  several  of  the  leading  men  made  specitic  ehai 
a-ainst   the.  spirit;    and  each,  after  his  speech,  brushed  his  clothing  violently.  .                 pun  th<. 
spirit  to  leave  him  and  go  into  the  lire;  two  men  now  stepped  forward  with  rilles  loaded  with  blank 
chaises  while  a  third  came  with  a  vessel  of  urine,  which  was  thrown  niton  the  lire;  at  the  .-ame  tim  • 
(ine  lireil  a  shot  into  it  :  and,  as  the  cloud  of  steam  rose,  it  received  the  shot,  which  was  supp  , 
to  have  limited  him  lor  the  time  being.     While  they  were  ever  threatening  or  supplicating  T 
we   never  knew  them  to  offer  thanks  or  !»e  grateful  for  any  benelits  he  was  supposed  to  bc.,tow  : 
everything  they  received  was  taken  as  a  matter  of  course,  and  as  the  result  of  some  particular  i:i- eantatioii. 

!  saw  a  very  ingenious  contrivance  an  old  man  had  rigged  up  to  keep  Tuna  from  entering  hi.-, 
igln.  fie.  had  his  seal  drag,  which  was  fitted  with  a  carved  ivory  handle,  suspended  over  the.  en- 

trance inside  his  lint ;  the  thong  was  fastened  by  his  hunting  knife  being  driven  through  it  into  the 
roof;  he  explained  to  me  that  Tuna  incoming  in  would  catch  hold  of  the  handle  of  the  seal 
drag  to  help  himself  through  the  hole  and  would  pull  the  knife  down  upon  his  head  and  be  fright- 

ened away.  He  contemplated,  his  contrivance  with  a  great  deal  of  satisfaction,  and  assured  me, 
that  Tuna  was  very  much  afraid  of  his  igln. 

Their  dead  are  carried  out  and  laid  on  the  tundra  without  any  ceremony  other  than  the  near 
relatives  following  the  body  to  its  last  resting  place;  it  is  usually  wrapped  in  deer  skins,  and  if  a 
man,  his  sled  and  hunting  gear  are  broken  and  laid  over  the  body;  if  a  woman,  her  sewing  kit 
and   some  few  household   utensils  arc  placed  at  her  head,  but  everything  so  left  is  broken  and  ren- 

dered useless.     With  but  few  exceptions  I  never  knew  them  to  pay  any  attention  to  their  dead  after 
they  were  carried  out,  and  all  showed  great  reluctance  about  speaking  of  them.     The  bodies  are 
usually  eaten  by  the  dogs,  especially  in  the  winter,  and  it  is  no  uncommon  sight  to  see  them  gnaw 
ing  the  bones  on  the  roofs  of  the  iglus.     The  sled  used  to  carry  the  body  out  on  the  tundra  is  not 
brought  back  to  the  village  at  once,  but  left  out  on  the  tundra  not  less  than  two  moons,  and  while 
they  all  claim  that  it  is  bad  to  use  anything  that  belonged  to  the  dead,  I  noticed  that  no  matter 
how  good  an  outfit  he  had  while  living  his  was  the  most  worthless  sled  and  gun  that  eouM 

found,  and  I  knew  of  a  number  of  cases  where  there  was  a  general  division  of  a  dead  man's  effect s 
on  a  basis  of  first  come  first  served.     As  a  rule  the  dead  (Xu'nami-siuik.on  the  ground  as!, 
soon  forgotten,  and  the  names  of  the  noted  whalemen  or  hunters  only  live  in  legend. 

There  is  no  marriage  ceremony  among  them,  but  children  are  often  betrothed  by  their  parent.-; 
at  an  early  age,  and  this  promise  is  very  faithfully  kept,  and  they  enter  upon  their  marriage  rel.i 

tions  at  the  age  of  twelve  to  fifteen  years  :  where  there  has  been  no  childhood  engagement  tin- 
mother  makes  a  selection  of  the  wife  for  her  son,  and  the  girl  selected  is  invited  to  the  house,  where 
she  takes  the  place  of  a  servant  for  a  short  time,  doing  the  housework  and  cooking,  generally 

returning  to  her  father's  iglu  to  sleep.  They  usually  avail  themselves  of  the  summer  trip  along  the 
coast  or  into  the  interior,  and  take  upon  themselves  the  full  obligations  of  marriage.  They  often 
have  family  disagreements,  the  husband  resorting  to  blows  when  the  wife  is  sulky  and  di>ohedicnt, 
sometimes  with  the  result  of  her  running  away:  and  we  knew  of  one  instance  where,  owing  to  :i 

.slight  mistake  the.  husband  had  made  in  his  estimate  of  his  wife's  character,  lie  obtained  results 
not  anticipated,  for  while  out  on  a  deer  hunt  he  attempted  to  chastise  her  for  s-tm;-  fancied  neglect 
of  duty  when  she  retaliated,  and.  being  the  stronger  ot  the  two.  she  gave  him  a  severe  thrashing, 

and  then  taking  with  her  an  adopted  child  she  lied  to  a  village  seventy-live  miles  away.  She  sub- 
sequently gave  up  the  child,  but  would  not  return  to  him,  and  soon  after  became  the  wife  of  an- 

other man.  At  the  time  we  lauded  at  Gglaamie  this  same  woman  carried  on  her  bark  a  box  of  lead 
weighing  two  hundred  and  eighty  pounds  a  distance  of  over  two  hundred  yards. 

The  women  as  a  rule  .-eciu  to  have  an  ei|iial  voice  in  the  direction  of  affairs,  when  once  ad- 
mitted to  the  position  of  wife,  and  in  each  village  there  are  a  number  of  old  women  who  are  treated 

with  the  greatest  consideration  by  all.  they  being  credited  with  wonderful  powers  of  divination. 
aud  ure  consulted  in  all  important  affairs.  And  the  wives  are  treated  with  more  consideration  by 
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their  husbands  than  they  arc  by  savages  of  the  lower  latitudes,  though  to  her  falls  the  drudgery 
of  housekeeping,  dressing  skins,  and  making  boots  and  clothing;  his  task  is  equally  hard,  as  lie 

is  exposed  to  the  dangers  <;!'  the  ice  and  storms  in  the  pursuit  of  seal  and  deer,  often  returning  to 
his  iglu  completely  exhausted.  She  aids  and  assists  him  by  following  his  trail  with  the  dogs  ami 
sleds  to  bring  in  the  game  which  the  hunter  catches  in  the  .snow  where  he  kills  it,  setting  up  a 
cake  of  snow  or  ice  with  his  mark  upon  it,  to  mark  the  place.  The  wife  is  invariably  consulted 

when  any  trade  is  to  be  made,  and  the  husband  never  thinks  of  closing  a  bargain  of  any  impor- 
tance without  her  consent.  When  traveling  they  take  turn  about  in  leading  out  ahead  of  the 

team,  and  all  assist  in  building  the  snow  hut  when  camp  is  made.  The  wife  also  has  the  care  of 

the  dogs,  with  whom  she  often  shares  her  food,  giving  as  much  care  to  the  puppies  as  she  would 
to  a  child,  carrying  them  in  the  back  of  her  ahtega  or  wrapped  in  skin  on  the  sled  when  traveling, 
until  they  are  old  enough  to  be  harnessed  into  the  team,  when  by  their  faithfulness  and  endur- 

ance they  make  full  return  for  all  kindness  shown  them  in  their  childhood  (puppyhood),  and 
although  a  dog  team  would  try  the  patience  of  a  saint,  they  never  use  a  whip  and  rarely  strike 
them ;  they  coax  and  encourage  them  along  by  the  voice ;  and  often  toward  the  end  of  a  journey 
they  hasten  their  pace  by  dragging  a  piece  of  fresh  meat  by  a  string  in  front  of  the  team,  being 

careful  to  keep  it  just  beyond  their  reach.  They  give  the  most  careful  attention  to  their  foot-gear, 

especially  when  traveling  during  the  winter;  and  here  a  woman's  services  are  invaluable,  as  she 
is  very  expert  in  the  use  of  her  needle,  and  she  dries  and  repairs  the  boots  of  the  party  before 
she  sleeps ;  this  is  necessary  owing  to  the  frail  character  of  the  skins  used  in  making  their  winter 
boots.  Men  do  such  work  when  alone,  but  not  so  well  as  the  women.  She  also  carries  a  seal- 

skin water-bottle  on  her  back  under  her  "  alige,"  which  is  replenished  with  snow  after  each  draught, 
and  is  their  sole  dependence  for  water  on  long,  rapid  journeys  during  the  winter. 

Large  families  are  very  rare,  and  children  are  born  at  intervals  of  from  two  to  four  years ; 
they  do  not  often  bear  children  before  twenty,  and  a  couple  is  very  seldom  met  with  that  has  a 

family  of  more  than  three,  though  upon  inquiry  they  may  have  some  that  "nuna-mi-.sinik, 
"  sleep  on  the  ground,"  and  where  the  people  are  poor  it  is  not  unusual  for  a  mother  to  give  away 
all  but  the  first-born  to  some  couple  that  have  no  children ;  boys  are  in  greater  demand  than  girls 
for  adoption,  and  the  adopted  mother  gives  it  all  the  care  she  would  a  child  of  her  own,  and  will 
rarely  if  ever  tell  who  the  real  mother  is.  So  it  is  very  difficult  to  trace  the  antecedents  of  any  one 
man,  for  during  his  childhood  he  may  have  passed  into  two  or  three  different  families  by  adoption, 
and  many  of  them  do  not  know  who  their  mother  is,  much  less  their  father,  and  matters  are  still 
further  complicated  by  a  custom  of  exchanging  wives.  This  is  often  done  when  a  man  is  obliged 
to  make  a  long  trip,  and  his  wife  from  any  cause  is  unable  to  accompany  him.  He  will  exchange 

with  some  friend  who  has  an  able-bodied  wife,  each  entering  upon  their  new  relations  with  the 
greatest  cheerfulness. 

Polygamy  is  not  common,  being  confined  to  the  leading  influential  men;  even  then,  they  are 
taken  into  the  family  more  as  assistants  for  the  first  wife,  as  she  rules  over  them,  treating  them  as 
servants;  the  system  is  not  popular  among  the  women,  and  we  knew  instances  where  the  first 
wife  abandoned  the  iglu  in  a  rage  when  a  second  was  brought  home. 

When  a  man  of  matured  years  loses  his  wife,  either  by  death  or  from  incompatibility  of  tem- 
per, he  selects  one  for  himself,  and  that  they  sometimes  use  force  to  coerce  them,  when  they  have 

no  near  relations  to  protect  them,  I  am  well  satisfied  from  an  incident  that  occurred  at  the  station. 
A  native  from  a  village  to  the  westward,  whose  wife  had  left  him,  came  up  to  tJglaamie  to  obtain 
another;  one  day  we  were  attracted  by  loud  outcries  from  a  woman  who  had  been  waiting  around 
the  station  for  food,  and  upon  going  out  to  see  what  the  difficulty  was,  we  found  our  friend  from 
Sidarn  vigorously  cuffing  her  ears,  and  it  was  some  time  before  we  could  make  him  desist;  as 
soon  as  she  got  free  from  him  she  ran  off,  and  he  explained  that  he  wanted  her  for  a  wife,  but  that 
she  was  not  willing  to  go  with  him,  and  he  was  persuading  her.  His  courtship  was  certainly 
unique,  and  I  never  heard  that  he  succeeded  in  winning  the  affections  of  an  Uglaamie  maiden,  and 
it  is  but  just  to  add  that  he  was  very  unpopular  among  both  men  and  women. 

The  tie  of  relationship  binds  them  to  deeds  of  kindness  that  they  would  not  show  to  people 
outside  of  the  family ;  if  a  brother  dies  the  survivor  takes  the  family  to  his  iglu  until  he  can  find 
another  husband  for  the  widow,  and  we  know  of  an  instance  where  a  man  lost  his  wife,  and  his 



UNflLINrt    "PRINCE   OF   NUVUK." 





EXPEDITION  TO  POINT  BAllUOW,  ALASKA.  45 

brother  Who  had  two  (who  were  sisters)  gave  him  one.  Their  effort  .s  lo  get  husbands  for  the  uidows 

of  dead  relatives  were  often  very  amusing.  Mfi'fiialii,  a  hunter  employed  nl  the  station,  uas  Mip- 
porting  his  \\ido\veil  mother,  who  was  a  great  scold;  lie  brought  to  his  iglu  several  candidate.,  for 

her  hand,  who  had  been  induced  to  take  the  step  by  .MiVfiialii  oii'ering  to  make  them  present s  j 
vided  they  would  take  her,  but  a  lew  days  or  weeks  was  about  all  the  most  patient  could  bear; 

alter  several  trials  and  failures  among  the  men  of  Nuwfik  and  I"  glaamie,  he  liually  gave  it  up,  bat 
on  one  of  his  trips  to  the  eastward  he  brought  back  with  him  a  Nunatan  menu  from  Colvillc; 

as  lie  was  <|iiite  deaf  and  could  not  understand  the  I'-laamie  language  very  well  Jier  shrewishness 
had  no  effect  upon  him,  and  Muni  was  happy;  ho  would  laugh  immoderately  when  talking  about 
it :  but  never,  through  it  all,  was  he  disloyal  to  his  mother  ;  she  always  had  a  place  in  his  iglu.  plenty 
to  cat,  and  was  always  treated  with  the,  greatest  respect. 

In  the  treatment  of  their  aged  and  infirm  parents,  the  example  set  by  these  people  could  well 
be  followed  by  many  of  the  more  civili/ed  nations  to  their  advantage:  they  never  forget  the 
tender  care  they  received  in  their  childhood,  and  as  their  parents  grow  e.ld  and  are  unable  to 
maintain  themselves  the  children  display  the  greatest  devotion.  The  lirst  fruits  of  the  chase  is 
freely  given  up  to  them,  and  uo  project  undertaken  without  their  approval;  and  in  all  things  the 

son  remains  obedient  to  the  father  .so  long  as  he  lives,  and  speaks  of  him  with  the  great  c.-t  res] 
after  his  death.  In  their  summer  journeyings,  should  they  wish  to  remain  at  home  they  (it  them 
up  a  tent  (tnpek)  in  some  pleasant  locality,  and  leave  them  an  abundant  supply  of  provisions,  but 
more  often  accompany  them  in  their  wanderings,  being  comfortably  transported  by  sled  or  boat; 
but  the  old  people  are  rarely  idle,  for  while  the  father  busies  himself  making  new  seal  spears  and 

nets  the  mother  assists  in  providing  clothing  and  boots  and  dressing  skins.  We  olti-n  had  our 

day's  journey  brought  to  a  sudden  termination  by  some  old  woman  in  the  party  announcing  that 
it  was  time  to  go  into  camp  because  she  was  tired  or  cold,  and  nothing  we  could  say  would  over- 

rule her  decision. 

Owing  to  the  exposure  and  hardships  they  are  obliged  to  •  ist- 
oiice  they  very  rarely  attain  a  very  great  a;;e.  and  the  majority  by  far  die  under  the  age  of 
forty  years,  and  a  man  at  sixty  becomes  very  decrepit.  They  have  no  means  of  keeping  a  record 

of  their  age,  and  it  is  generally  calculated  fro; a  some  event  connected  with  their  hi--  'he 
ome  ship,  or  a  time  of  fumine  or  pestilence.     Tin.  .  e  man  at  l/glaam  .ml 

11.  M.  S.  Plover.  Captain  Maguirc,  in  IS;"),'!  and  1S,~H,  who.  Captain  Hull  (who  was  master  under 
Maguire)  informs  me,  was  about  thirty  years  of  age  when  the  l'if>ve;  :er  wind  :  at 
the  time  of  our  visit  he  was  very  decrepit,  ::cail\  i!<  .:'.'.•.  and  ciawled  ratherthan  v..<iked, 
with  :v  staff  in  each  hand;  his  shriveled  skin.  gums,  and  shrunken  limi  .im   the 

app'  but  he  could  have  seen  but  little  more  than  sixty  years,  if  that.     1  • 

several  who  said  they  were  children  in  Maguire's  time,  and  they  had  every  appe. 
forty-live  or  lifty. 

That  the  race  is  vapidly  decreasing  is  shown  by  the  fact    that  duri: 
on  the  coast,  in  the  village  of  Uglaamic,  alone,  there  were  eighteen  deaths  and  only  two  birtlis  in  a, 

population  of  one  hundred  and  thirt\  'impson  states  that  in  1S.VJ-  the  village  had 
a  population  of  over   two  hundred,     lie  also  reports  forty  iglus.  while  we  found  only  twenty 

At  Nuwfik,  he  reports  forty  eight  igbis,  and  two  hundred  and  .  •;>!<•.     We  found  this 
village  had  dwindled  to  thirty  iglus.  and  less  than  one  hundred  and  lifty  people  :  and  the  freshly- 
cached  bodies  and  numerous  half-ruined  iglus  bore  silent  testimony  to  the  fan  that  famine  and 

disease  had  quite  recently  been  at  work.  •  This  is  undoubtedly  owing  to  the  fact  th.  d- 

supply  is  rapidly  growing  less,  and  that  the  great  number  of  whales  taken  oil'  the  coa>t  by  the American  whaling  licet  during  the  last  twenty  years  has  nearly  exterminated  that  valuable  animal. 
That  they  are  decreasing  in  numbers  is  well  known  among  the  a.  and  the  fact  that  Mr. 

Simpson  reports  that  during  the  time  the  Plover  was  at  Point  Mai  row  there  were  t\\  < 

taken  by  the  natives,  while  only  two  were  taken  during  our  stay,  one  of  \\  ,• 
to  prove,  that,  they  will  soon  be  classed  among  the  extinct  mammals,  and  with  them  will  soon  p. 

awav  many  of  the  people  inhabiting  this  shore  ;  they  are  slow  to  take  up  with  an  innovation,  and 

they  do  not  really  adapt  themselves  to  the  new  condition  of  affairs  which  the  losv  ,,;  thi<  -.eat  tood- 

Biipply  has  brought  about.     The  seal  are  not  numerous,  and  often  leave  this  C  i  sea- 
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son.  When  tliis  occurs,  famine  with  all  its  honors  is  upon  them,  and  they  have  no  place  to  lice  to 
lor  help.  During  tin'  first  winter  at  the  station,  food  became  very  scarce,  and  scarcely  a  day  passed 

but  some  poor  native,  with  starvation  written  in  every  line  of  his  f'aee,  bung  around  our  doors 
beg;;;, g  for  a  mouthful  of  food.  We  gave  them  all  we  could  spare  with  safety  to  ourselves,  and 
undoubtedly  saved  many  lives.  Walrus  hide  and  pieces  of  old  boat  covers  were  considered  delica- 

cies, but  \ve  never  knew  them  to  resort  to  violence  to  obtain  food,  and  cannibalism  is  looked  upon 
by  them  with  horror,  and  1  could  not  find  that  a  ease  had  ever  occurred.  They  will  not  even  cat 
their  dogs.  Some  seasons  a  few  white  whales  (Beluga)  are  taken.  The  skins  of  tills  animal  ai 
great  demand  for  soles  to  water-proof  boots,  and  often  bring  a  high  price. 

Dr.  Simpson  reports  that  quite  a  number  of  narwhal  were  taken  on  the  coast  during  the  stay 
of  the  Plover,  but  I  could  find  but  one  Indian  that  had  ever  seen  one.  an  1  they  are  not  common 
in  this  ocean  at  the  present  time. 

Physically,  both  sexes  are  very  strong,  and  they  possess  great  powers  of  endurance;  arc 
capable  of  making  long  journeys  on  foot,  with  a  very  small  allowance  of  food  ;  in  fact,  when  food 
is  at  all  scarce,  or  while  traveling,  they  never  eat  but  once  each  day,  and  it  was  a  surprise  to  us  to 
see  them  when  on  a  journey  get  out  before  daybreak,  and,  without  taking  a  mouthful  of  food, 
make  a  journey  of  thirty  or  forty  miles  before  breaking  their  fast ;  and  they  treated  their  dogs  in 

the  same  manner,  saying  that  they  traveled  better  when  fed  only  at  the  end  of  the  day's  journey, 
sometimes  they  would  give  them  a  mouthful  apiece  toward  the  middle  of  the  day,  but  the  pnn 
was  looked  upon  as  bad. 

The  flint  and  steel  is  the  most  common  method  of  procuring  lire,  using  for  tinder  the  down 
from  the  seeds  of  plants,  impregnated  with  mealed  powder  or  charcoal.  Sometimes  two  pieces  of 
iron  pyrites  are  used,  and  we  found  the  ancient  fire  drill  still  in  use  among  some  of  the  old. 
conservative  men ;  the  drill  was  a  shaft  of  spruce  eighteen  inches  long  and  three-fourths  inch 
in  diameter,  the  lower  end  terminating  in  the  frustum  of  a  cone,  the  upper  end  made  to  fit  the 
socket  of  a  stone  rest  that  is  held  between  the  teeth ;  a  block  of  hard  wood  with  a  small  cavity  in 
the  center  is  used  as  a  friction  block;  a  small  quantity  of  tinder  is  placed  in  the  bottom  of  the 
cavity  and  the  drill  pressed  down  by  the  mouth-rest  and  turned  rapidly  with  a  small  bow  like  a 

jeweler's  bow.  They  are  anxious  to  obtain  matches,  but  they  are  not  considered  a  necessity,  and 
will  not  buy  them  as  a  rule.  Flints  are  au  article  of  traffic,  and  are  brought  from  Cape  Lisburne 
and  the  liomanzoff  Mountains,  there  being  none  indigenous  to  this  part  of  the  coast.  They 
believe  that  the  pyrites  come  down  from  heaven  iu  the  form  of  meteors,  and  they  call  it  lire-stone 
for  that  reason. 

The  children  receive  the  tenderest  care,  and  we  never  saw  one  punished  by  its  parents.  It  is 
no  unusual  sight  to  see  a  child  nourished  at  the  breast  until  it  is  four  or  live  years  of  age ;  this  is 
especially  the  ease  with  boys,  who,  as  a  rule,  receive  more  care  than  girls.  His  food  is  carefully 
selected  by  his  mother,  and  he  is  enjoined  from  eating  certain  articles  that  have  been  tabooed  by 
some  old  woman,  usually  a  relative;  and  this  prohibition  extends  through  life.  With  each 
individual  there- is  always  one  or  more  article  of  food  from  which  they  carefully  abstain,  though 
the  pangs  of  hunger  may  be  upon  them,  and,  as  an  old  man  expressed  it,  when  declining  a  piece 

of  bear  meat,  "  It  may  be  good  for  all  men  but  me,"  shows  the  individuality  of  the  custom. 
To  us  the  treatment  the  women  receive  during  confinement  seems  harsh  in  the  extreme, 

and  it  i.s  a  matter  of  surprise  that  either  mother  or  child  ever  survives  the  ordeal.  Several  days 
before  her  confinement  the  mother  is  placed  in  a  small  snow  lint,  if  in  the  winter,  and  in  a  small 
tent,  if  iu  the  summer;  no  one  is  allowed  to  go  irear  her,  except  her  husband,  who  brings  her 
food  and  passes  it  in  to  her  without  entering  the  hut.  Here  she  remains  entirely  alone  until  the 
child  is  one  moon  old.  Should  the  child  die,  then  she  can  return  to  her  husband  and  iglu  after 
eight  or  ten  days.  No  person  will  knowingly  drink  from  the  same  cup  or  eat  from  the  same  dish 
that  a  woman  has  used  during  her  confinement  until  it  has  been  purified  by  certain  incantations. 
And  any  woman  who  has  suffered  from  premature  childbirth,  or  given  birlii  to  a  child  during  tho 

winter,  is  allowed  to  go  into  a  canoe  or  out  into  the  pack  during  the  spring.  I'rema  i-re  childbirth 
is  of  frequent  occurrence  among  them,  and  we  frequently  noticed  the  greatest  holici'.ude  on  tho 
pail  of;  he.  husband  to  guard  the  wife  from  any  accident  during  pregnancy. 
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liuring  (lie  long  winter  night,  when  food  is  plenf  \ ,  they  delight  to  inert  at  the  council  hons,-. 
or  iit  different  iglus,  and  over  their  work  recount,  recall,  different  events  of  their  lives,  and  repeal 
the  legends  of  their  race,  which  have;  been  handed  down  from  father  to  son,  to  which  the  young 
people  listen  with  rapt  attention.  These  legends  go  back  to  the  origin  of  man,  and  they  tell  with 

care  full  detail  of  a  tune  when  there  were,  no  men  in  all  the  land,  but  that  a  spirit  called  -a sc  la" 
dwelt  here  alone,  and  that  he  made  the  image  of  a  man  in  clay,  set  it  up  by  the  shore  of  the 
to  dry,  and  alter  it  was  dry  he  breathed  upon  it  awl  gave  it  life  and  sent  it  out  into  the  world. 

A;:d  he  called  the  dog  from  a  long  way  oft' to  go  with  man,  that  he  might  have  help  in  traveling. 
Alter  a  time  the  .spirit  made  the  Tuk-tu  (reindeer)  and  sent  him  out  into  the  land,  and  the  teeth 
of  the  deer  were  like  the  teeth  of  the  dog.  After  many  days  man  came  to  the  spirit  and  .said. 

"The  deer  is  bad,  he  devours  man."  Whereupon  the  spirit  called  in  all  the  deer  and  removed  all 
the  front  teeth  from  their  upper  jaws,  since  which  time  men  have  lived  on  deer,  and  the  deei-  h 
lived  on  moss  and  grass.  Then  the  man  asked  the  spirit  that  there,  might  be  lish  in  the  rivers 
and  sea.  And  the  spirit  took  a  piece  of  pine  and  a  piece  of  balsam  and  sat  by  the  river  where  it 
emptied  into  the  sea,  and  he  whittled  long  shavings  from  the  pieces  of  wood,  and  the  shavings 
fell  into  the  water,  and  the  shavings  from  the  yellow  wood  became  salmon,  and  those  from  the 

white  wood  became  white-fish  and  swam  away. 
Their  faith  in  these  legends  is  very  strong,  and  they  are  extremely  opposed  to  any  expression.; 

of  doubt  or  ridicule,  and  it  is  only  by  gaining  their  confidence  and  abstaining  from  any  expressions 
of  doubt  in  their  presence  that  they  can  be  induced  to  talk  about  their  people  or  repeat  their  legends. 
We  heard  but  one  legend  that  referred  in  any  way  to  the  regions  to  the  northward.  It  was 
said  that  many  generations  ago  a  man  from  Nuwfik  was  caught  in  the  moving  pack  that  was 
setting  to  the  northward  so  rapidly  that  lie  was  unable  to  return  to  the  land.  After  a  great  many 
days,  more  than  he  could  count,  he  came  to  a  land  where  dwelt  a  strange  people;  they  spoke  a 
strange,  language,  and  dressed  in  deer  skins  like  the  inyu.  Ho  remained  with  them  a  long  time, 
but,  wishing  to  return  to  his  people,  he  left  them  one  winter  and  started  south  over  the  ice.  liviug 
upon  the  seal  he  caught  by  the  way.  and  renewing  his  boots  with  their  skins.  The  journey  was  so 
long  that  he  wore  out  fifteen  pairs  of  boots  in  returning  to  Nuwfik.  Dr.  Simpson  reports  a  similar 
legend  told  him  during  his  stay. 

They  all  have  a  natural  craving  for  rum  and  tobacco  ;  it  is  always  the  first  thing  the.v  ask  for 
when  they  come  to  trade,  and  they  are  never  satisfied  unless  they  can  get  sullicient  rum  to  make, 
them  dead  drunk.  The  old  men  deprecate  its  use,  and  will  tell  how  bad  it  is.  and  how  certain  men 

were,  killed  in  drunken  fights,  and  will  be  very  strong  in  I  heir  denunciation.1-  of  its  use  so  long  as  they 
cannot  get  it,  but  generally  fail  to  resist  the  temptation  when  it  is  offered  to  them,  or  an  oppor- 

tunity occurs  for  them  to  get  it.  Fortunate'y  there  is  but  little  to  tempt  the  trader  to  this  region, 
and  the  little  they  get  from  the  whale  ships  is  consumed  on  the  spot,  so  there  is  no  drunkenness 
after  the  sea  is  closed.  Their  tobacco  they  hoard  carefully,  and  it  is  used  by  old  and  \oung  in  quan- 

tities only  limited  by  the  supply  ;  they  prefer  a  black  leaf  Itnssian  tobacco,  but  this  is  hard  to  get, 
as  only  small  quantities  of  it  reach  this  coast  by  the  way  of  IJehi ing  Straits  and  the  Dioir.ede  Islands. 
Next  to  this  they  prefer  the  black  navy-ping  of  the  eoinn:o:iest  kind.  Men  and  women  both  smoke, 
and  chew,  and  the  children  are  given  tobacco  in  their  earliest  infancy.  It  is  no  uncommon  sight 

to  see  a  child  not  old  enough  to  walk  lying  asleep  with  its  cheek  distended  with  a  huge  chew,  ot- 
to see  a  woman  with  an  old  quid  behind  each  ear  which  ha*  been  thoroughly  ma  and 

put  up  to  dry.  for  the  future  use  of  her  lord  and  master.  Chewing  does  not  Mem  to  have  tho 
slightest  deleterious  effect  upon  the  children,  while  smoking  a  Heels  the  ttX  i.v  seriously. 
Their  pipes  are  made  of  either  stone.  <\<  r\.  and  consist  of  a  Hanged  bowl,  from  one  and 
one-half  to  two  inches  in  length,  with  a  bore  one-fourth  of  an  inch  in  dia. 
curved  wooden  stem  made  from  two  ]•  ri  grooved  and  lashed  together  with  seal  thong; 
the  bottom  of  the  bowl  they  (ill  with  deer  hair  and  place  on  top  of  ;  of  tobacco  about  the 

size  of  a  pea.  It  is  all  consumed  at  one  whin",  and  they  hold  the  smoke  in  their  lungs  until  the.v 
become  nearly.-::  ':  a  violent  fit  of  coughin.  noke.  and  with  the  old  men  it 

frequently  so  p-  -.hem  that  they  ;  -me'  little  time  after  . 
ind  Id  men  told  us,  and  I-  'mnd  in  the  niins 
of  ancient  iglus.  it  would  seem  that  they  .smoked  before  jobacco  was  known  among  them,  and  they 
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used  n  kilikiui<  .'•  made  from  the  catkins  HIM!  bark  of  the  arctic  willow,  which  they  now  use  to 
adulterate  their  tobacco.  They  all  seem  to  have  a  natural  appetite  for  this  weed  in  any  form. 
The  men  would  often  beg  the  privilege  of  cleaning  the  deposit  from  the  stein  and  bowls  of  our 
pipes,  which  they  ate  with  gnat  relish,  and,  strange  to  say,  without  being  nauseated  in  tho 
slightest. 

T'.iat  these  people  have  not  yet  made  the  transition  from  the  -stone  to  the  iron  age  is  shown 
by  the  large  number  of  stone  and  bone  implements  still  in  use  among  them  at  the  present  time. 
M  my  of  the  old  conservative  men  still  cling  to  the  habits  of  their  fathers,  and  believe  that  stone 
arrow  and  lance  heads  possess  virtues  that  makes  them  superior  to  those  made  of  iron.  They 
etill  teach  the  young  men  the  art  of  chipping  flint,  and  over  their  work  tell  them  of  the  happy 
days  before  the  white  men  came  to  drive  away  the  whales  and  walrus,  and  when  food  was  always 
plenty.  An  old  man,  when  asked  what  he  would  do  without  the  things  the  white  men  brought 
them,  answered  it  would  be  very  hard,  and  tlven  to  show  us  what  he  could  do  he  showed  a  pair  of 
boots  he  had  on,  and  told  us  with  great  pride  how,  when  his  boots  gave  out  while,  hunting,  he 
killed  a  deer,  made  a  needle  from  a  piece  of  his  bone,  thread  from  the  sinew,  and  made  himself  a 
new  pair  of  boots  from  the  skin,  and  asked,  Could  a  white  man  do  that?  In  the  spring  of  is,s:;, 
when  they  came  to  prepare  their  boats  for  whaling,  they  decided  after  many  grave  debates  that 
the  bad  luck  of  the  previous  year  was  owing  entirely  to  their  having  equipped  their  beats  M  ith 

white  man's  gear,  of  which  they  had  abundance,  obtained  from  wrecked  whalers;  so  it,  was  decided 
that  they  would  go  back  to  the  implements  of  their  fathers,  and  the  old  ivory  and  stone  harpoon 
and  lance  heads  were  brought  forth  and  repaired,  and  that  they  took  one  whale  was  attributed 
entirely  to  this  change;  the  fact  that  tho  whale  was  killed  by  a  shot  from  a  bomb  gun  we  loaned 
them  to  the  contrary  notwithstanding. 

From  the  head  of  Kotzebue  to  the  mouth  of  the  Mackenzie  there  i-  .ml  any  timber  of 
any  si/e  indigenous  to  that  region,  and  the  Colville,  Ik-plk-pun,  and  Meade  Iliver  bri-  Q  no 
drift  of  any  size,  only  the  arctic  willow.     The  drift  east  up  by  the  sea  -  ace, 
birch,  and  poplar;  it  often  comes  ashore  with  the  bark  and  r<  ;  rn. 
That  this  drift  comes  principally  from  the  Mackenzie  is  shown  by  the  fact  that  it  is  found  in  g 
abundance  to  the  eastward  of  Point  Barrow,  while  to  the  west  of  it  not  so  abundant.  We  o 

sionally  saw  large  trunks  of  trees,  from  two  to  three  feet  in  d:  tripped  of  roots  ;,  hes, 

generally  of  cottonwood'which  seemed  to  have  been  a  very  long  time  at  .sea.  Y\"hat  little  drift  wo 
saw  coming  from  the,  westward  was  always  old. 

The  streams  that  have  their  source  in  Meade  liiver  Mountains  bring  •  drift  larger  than 
the  arctic  willow,  and  we  saw  no  drift  along  the  arctic  shore  that  resembled  that  from  the  Yukon, 
found  along  the  shore  of  Norton  Hound.  The  natives  in  the  vicinity  of  Point  Barro  "iys 
on  the  lookout  for  pieces  of  drift  wood,  and  every  piece  that  can  be  utilized  in  building  hut  or  boat 

is  at  once  marked  and  placed  above  high  water.  At  leisure  they  work  them  dov.n  to  tl;- 
quired,  stick  them  up  so  as  to  show  above  the  snow  in  winter,  when  they  are  hauled  to  the  iglu 
and  placed  on  the  cache.  It  is  often  a  work  of  from  three  to  five  years  to  accumulate  enough  timber 
to  construct  a  boat  or  iglu.  Every  cache  shows  a  store  of  neatly  dressid  sticks,  that  are  highly 
prized,  and  that,  have  a  commercial  value. 

In  the  small  inlets  along  the  coast  drift  wood  was  found  from  ten  to  lifteen  feet  above  the  high- 

water  mark'  of  the  sea,  and  at  first  we  were  led  to  believe  that  such  drift  represented  an  unusually 
high  tide,  but  we  subsequently  learned  that  it  was  caused  by  the,  heavy  ice  pack,  which,  in  the 
winter,  is  foived  in  on  the  laud  by  the  violent  gales,  and  makes  a  dam  across  the  entrance'  to  the 
inlets.  The  water  from  the  melting  snows  in  the  spring  fill  up  the  inlets  and  finds  no  outlet  until 
it  overflows  this  barrier,  when,  running  down  rapidly,  it  leaves  the  drift  high  -vol. 

These  openings,  seen  in  tin' early  summer,  have  often  been  mistaken  B  •  -;  tits  of  rivers  by 
people  passing  on  ships.  It  is  \er.v  doubtful  if  this  vast,  stretch  of  country  contains  anything  that 
will  ever  render  it,  of  an.\  <••  ..i  value  to  il:e  world.  But  on  our  vi  .:ili  we  were 
struck  with  the  fertile,  appearaneeof  the  Aleutian  Islands  where  we  halted  fora  few  days  to  repair 
our  vessel.  On  the  island  we  visited,  though  late  in  September,  we  found  a  luxuriant  growth  of 
grass  still  untouched  by  frost.  All  the  islands  we  saw  were  high  and  rolling, intersected  by  beau- 
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tifnl  valleys,  watered  by  streams  that  abound  in  excellent  trout.  They  were  destitute  of  timber, 
but  we  could  see  no  reason  why  they  should  not  be  valuable,  as  ̂ raxing  lands.  The  climate  is 
similar  to  that  of  Ireland,  and  iuaboiitthe  same  latitude;  the  lowest  recorded  temperature  in  seven 
years  is  — G°  P.,  and  the  annual  mean  is. 

The  great  Japan  current  gives  to  these  islands  a  climate  peculiarly  mild  and  equitable  for  so 
high  a  latitude,  and  I  think  a  careful  geological  and  geographical  survey  would  develop  valuable 
resources. 

• 
II. 

APPROXIMATE  CENSUS  OF  ESKIMOS  AT  Tin:  CAIT,  .'- M/  1  Til  I"  riU.Adi:. 

[Bach  brace  includes  one  household.    A  dash  indicate.-*  that  \\w  IM  ison's  uanio  was  not  obtained.) 

H.  Ex.  4-1 

Man. 
WiiV. cbildrou. Femalo  children. 

f\lk-.i  \v;i  n-lu. O-wc.f-nii. 
\  l'li-l<:i. ,  8-D8, 

:.i;i-]a,  deceased.) 
(  T;i  : 

'.I-  aj  >  ;    : 

Ila:-; 
B-IU. 

k-rf. 

<  A-l )  Ai'-ljMii!.. 
n'-ii. 

l.i. 

;  -si'l. 
J  .\!.  ,|lii  Bit 

5      A'fl      ! 

|  Tii-ku. |  TI-IU:    ' 
!  1    ia-hi. 

1  Yi'i'i 

•  (I:i. 

Ir-i  . 

<  A  ]t.'  • 
1 

£  An-.i 

Xl'i'"  • Tft'l, 
U-jA-IlL 

(  Yn-1' 

|  Ni-:.. 

) 
 Si 

A.
 

Ku^  - 

iK;i\  .  >•  
i  ..I  ;:. 

A-l>S'k-ka-n;i. 

A-n 

AU-rl-gond'-lo. 

drcoascd.) 

AM  li 
\rt  -lil-],fin. 

Vii-ku'1-ya-lu. 

JKil-i-^i-4-na. 

<:  111. 

A-ll-bi 

i'n-ii. 

i!  ;i. 

in-Iaw.) 

a. 

•  -.'t-fd. 

i';;u-srn-;i. 

An-nu'l  \ 
Al-a-li. 

Ni  a!'.  ̂   . t'll-ll:Sfitia. 

i  lU-ti. 

-111. 

•In. 

It!. 

hi-kn-ua, 

AI!-M  ii'u-S  (adult). 
Al-n-ln. 

• 

(—  — 

..  In. 

' 

>  i:. 

KII  I'i-clro. 
A-lflH  i> 

'['link 

Is-I-pn-u'. 

Totals:  -lli  mm,  i.'  «oiiicn,  -7  boy;-,  11  uirl.-;  in  all,  137  souls. rtJ               7 
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AM)   WEICIITX  »T  THE  KSK1MOX  111'  CAl'K  KAIYTIIK  .l\l>  l'OI\T  BABBO1T. 

[Collected  by  George  Scott  Olilmixoii,  acting  assistant  surgeon.  I'nitcd  States  Army.] 

X.i. 

2 
3 
4 
.' 

6 
7 
8 
9 

10 11 
12 
13 
14 

15 
17 18 
19 

20 
21 
22 

23 24 
25 
26 
27 
28 
9 
30 

31 
33 
34 
35 
3G 37 

38 

39 
40 41 
42 

Name. 
A-,. 

Height. 

jfl 

.1° 

+ 

Occipito.frontal 

circumference. 
Xo. 

Xamo. 
Age/ 

Hcigllt. - 

I 

Occinitu  
-frontal 

circumference. 

MA! 
30 

45 
35 

20 

32 
50 
30 
30 
Go 
33 
40 
40 
20 

'     35 

40 

23 

33 

40 

20 

50 

45 
20 
45 

40 
35 
30 
30 

40 
45 
55 
55 
18 

23 
22 
CO 
40 
35 
48 

22 

28 

Fl.  In. 5      G 
5      71 

4    11 

5      '2 

5      71 
5      71 

5      71 

5      0* 
5      2 
5       7 
5      5 
5      05 

5      3 
5      3} 

:,     o 5      51 

5      8 
5      2 5      5} 

r>        ry\ 

5     :•! 
5      6} 

5      G 5      4} 
5      71 

1  51 

4 

5       7"
 

5      G 
5      2 4     111 

5       21 :,    sj 

5      4 

r,     o1. 

5      3} 
5      51 

161 
 ' 

1X2 

1211 

112 
171 
186 
146 
145 
147 1511 

150 

146 
143 

149 1:15 159 
165 
1ST 

150 154 
170 
137 
101 
148 

:i'.i 

144 101 

174 

13S 

17:; 

147 

155 131 

132 

132} 

147"
 

ion 

151} 

136 
165 

2:1 

231 

22 

221 

23 

22'
 

231
 

|:
 

201 

201 

I'.l 
28 

221 
20} 

221 

221 

2:: 

201 

22 
22 

221 

21 

22 

22} 

201 

201 

22 
22 

211 

19 

19} 

111 

221 

22 

2H 
22 

43 
44 

45 

4(1 

47 
48 
49 
50 
51 

1 

1 

6 
7 
8 
D 

11 
12 

K: 

14 

15 

IG 
17 

18 

11) 

211 

21 
22 

23 
24 

25 

27 
28 

89 

MALI  - 
45 

45 
3G 

27 

10 

38 

25 

20 

20 

30 

2(1 

25 
30 
40 
K 

25 

30 

40 

28 
18 
27 

BE 

28 

30 

20 

40 IK 

20 

22 

38 

9 

28 

22 

23 

It.    l,t. 
:,      D 

5      4 

5      ill 5      4 

5      43 

5      4 

fi     3 4    10 

r,     i} 

5      1 
r.     2 

r.    :i 
4     10 

1      0\ 

4       81 

4       9 
5       2 

5     :t 

4       II 

4    105 

5       0" 

5      o
' 

5      23 

4      1} 

5   n 

5      2 

5      04 

4     11 4     111 

5       l" 

5      0} 

4      9 

5    .; 

5      21 

5      2 

/,&«. 

100 

196 
147 
Ml 
137 
1UG 
149 

14.S 

121 

181 

128 
172 
130 
IOU 

120 
121 

152 

1511 144 
142 

148 

1411 

148 

127 

122 
117 

185 
138 

148 
141 

23i 

2li 

21} 

21 

2!J 

22 

20} 

21  J 

21 

21J 

20} 

21 

2H 

201 

18J 

19 

18} 

19 

21 
22 
21 

201 
201 

aoj 

22 
22 

A  ~                '       '•  TV  '' f  ~        .  v|  ^:. 

V  i  i"-lu Nnd'-lun            -           A-ba'k-ka-iiii    

iii'-i 

Yi'rk-Hlfi 

Tu  kn.  "  Walrus.  hariwnn  head"  - 

;ni-i.i,      "Little      X;i.-a- 

A  b-Vk  k-i  n  -i 
A-la  li 

A-lrtYk-lvu-ua 
T-ja-ra                 

it-ka-nii A-na-rl't-tl    

Mk-n-wii-a-lu,  "BigXag-a-wiVn-S" Ak-sI-'nVt-a              

F  i  i  lu 

Y.i  k  s  •   ••  Clirt-k  " 
Yt-kak-jiii 
Xr't-H  111              

Xik-a-wd.a-lii.  "BiaXiis-a-wiVn-a" \t  liii-llii 

I-ga-hi.  '  '  Window  "    
Tnok-n,luii      Pu'n-Ik-pufi 

Ak-na-lii 

Average 
Average 
Average 

Average Average 

Tallest  n 
Tallest  f 
Shortest 
Shortest 

llfiu'lli 

weigh 

hciaht 
height weigh 
weigh 

Kitiuiated. 

5  ft  "'  Ji  in 
t                                          ..                         141- 
of  males               5  ft.  :r 
of  female 

:  of  males ',  of  female 
>       I  I't.  \  i 
               1 
g            ]:: r,  ft.  a  in. 

imale        5ft.   :iiu. 

...'...                                         .     •...                      4ft.  11  in. 
female...                                                                                    4ft.  Oiin. 
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III. 

rOCAHULAltY  COLLECTED  AMONG  THE  ESKIMOS  OF  POINT  BARKOW  AXT>  CAPE  SMYTH  I 

h'iM  vocabulary  is  arranged  according  to  the  schedules  given  m  the  second  edition  of  the  "  rtitniilnction  to  the  Study  of 
by  Mn.j.  J.  \V.  Powell.    Tho  alphabet  (which  will  be  found  on  page  87)  used  in  writing  tun  words  in  that  given  in  the  name  work,  with 
the  nilcUtion  of  the  character  ii  for  the  sound  of  the  French  eu.    A  sound  indistinctly  or  occasionally  heard  is  pat  in  parontbeMa.1 

English. 
Eskimo. English.                                         Eskimo. 

Pertont. Parti  of  Oie  body—  Continued. 

1.  Man. au.un. :ui.  Shoulder  blade. 
kla-sl-s. afi-na. 40.  Back. 
tn  nu-a. :t.  Did  mau. aii-aid-yo-kwak.to,  •»&. 41.  Breast  of  a  mau. 

ni  a,  sh't  k.u 4.  Did  woman. 
a  ko  ak'-sa. 

42.  Breast  of  a  woman  (mam- 
nii'l ii. 

5.  Yimnjz  man. nu-kii't-pi  Ii.1 
ma). 

6.  Youns  woman. ni-vi  ii'k-iif-a. 43.  Nipples. 

miidi' 

7.  Boy, 
nii-kut-pi-a-ru.  * 44    jlii) 

muk  i 

ni-\  i-uk-sa-ru.s 

45.  Bdjy. 

nad-dra. 
i'.  Child,  able  to  walk. 

muk  qUl'k-to. 

I').  Navel. 

kid  a-si-a. lo.  Child,  creeping. pa-mok  tu  a. 
47.  Arm. tudlls. 

11.  Inlani,  nursing. 
1J.  Male  infant. 

limit  qluk-to-a-ya. 
ann  1  1  k-s.t. 

4rf.  Armpits. 
49.  Arm  above  elbow. 

iin  a. 

ak  nut  kwa. 
KI.  Female  infant. iin-nii'];  M:I.                                              50.   Klbow. 

-i-a. 

14.  '1'wins. mud-ri  tin.  nnid  re-ru  ii,  a  no- 
.11.  Wrist. 

I'M  ni  bii'in.  mih  gu  n'B-a. :,_'.   Hand. 
a  di  I  gal. 

1.").  Mauled  man. 
.".:;.   Kiiiht  hand. 

nil  n  k  pi-ii. 
Hi.   Marred  woman. 
17     \Vidowcr. 

nn-ll  u'fi-ii. 
mi  Ii  n  1,  so. 

54.  Left  hand. ">.">.  I'alm  of  hand. 
,i  :i. 

1  t-n-Kia. 
Ii-     \Vidow. uu-11-tVk..siifi,  u  i-dl-fi'k-to. 

50.  Back  of  baud. 
_  in  tu  nii-». lii.    IVuhclor  (nidi. Illl-lS-^e  t   lo. 

.")7.  I''inj;er.s. 

I'll-  Vli 

•jo     Maid  (old). 

!-to. 

fW.  Tlnnnli. kiib-  In. 
21.       A     lllOthl    I: iifi-ui'ii  ia. M,  First  linger. n!.  i  i 
L''J    'i  he  voun^  people. 
23.  A  great  talker. 

n  n.i-nii  f,  I'-kun. u-k-a  Iri-tu-ru. 
CO.  Second  linger. 
01.  Thiid  linger. mik  rl  \c  ia 

•J4.  A  >iU  nt  person. i-niftn-i  a  k-to,  ma-kl-m.Vt-tu-a. (12.  Small  tinjier. MII  kot-ko. 
2.1.  Tlmf. tl2-a-li-a-vu'k-tn-o. 03.  Fingernail. knkin. 

20.  An  active  person. 
27.  A  la/.y  person. 
28.  A  fair  Kskinio. 

yok-I't-yu-tt. 
;,  nk  i  :i  -sii-ru  :i. mi-sn  c't  \  n  :i. 

04.  Knuckle. 

65.  Sprico  between  knuckles. 
(iti.    tinsel-tips. 

nait  vn  din. 

nii-Ini-ii. •J!l.  A  name. :lt-ka. 07.  Rump. iniil  1  u 

08.  I.e.- 

ill-nil  a 

C9.  Leji  alutve.  knee. 
Parti  of  the  btidif. 70.  Knee. 71.  Knee  pan. 

si;-k\\  nn  a. 

7X  Ca?f  of  the  !.•  t. 1.  Read. ni  ;\'k-o  :i. 74.  Shin. 
•J.    Hair-. 
;t.  Cio\\  u  of  tin-  head. 

nu't-\e.  ml't-ko. 

nu  yu^-i-a. 

7.')!  Ankle. 

70.  Ankle  -1 

sin  nl  A'B  ne-rln. 
4.  Scalp. kl-sta. 77.  Insrep. k.ini. 
5.  Face. ki  -na. 7S.   Foot. 
0.  Forehead. kail. 

71».  Sole  of  foot. 
a!  ii  a,   ' 7.  Eve. 

8.  Pupil  of  the  e\  iv 
11.   Kyelash. 
10.  IC\  f  brow. 
11.  Cpper  eyelid. 
12.  Lower  eyelid. 
13.  Ear-lobe. 

idlu. 
ni  k  u  vi-a. 
klm-mer  hi  \  e  n 

MI,  ka'b'-ln-T. kaii  a.  Ir-rlp-krid-Ui. il-  1  1-1.  u  1  a. 
a-ki-a-go-a.  pii  vva. 

80.  Heel. 81.  Toe. 
82.  Ijargo  toe. 
H:i.   Second  too. 

84.  Thiid  Me. 
85.  Fourth  to". 

-•  nail. iin-tii  fiii  .*.  tud-ll-A. 

tlklrii." 
ml  k  1  1 

jink-  u! 

kn  kin. 

14.   1 sin,  p).  si-u-tln. 
15.  PCI  (oration  in 
](i.  External  opening  of  ear. 

pll  In  :i. 
cnli'  lii-a. .-s.    \'cin  e.l-  ,' 

89.   I1.:. 

tfrk-kun. 

17.  Nose. kl  n  a. 
kddor 

,  I  I  (  JJ  )  _ 

18.  llidge  of  nofle. 
19.  Nostril. 

mill  a. 
km  nu. 91.  Caul. 

•,  fifi-ii. 
ii-ni.i  tu 

20.  Septum  of  nose. 
21.  Perforation  of  septum  of pi  tii  ta.  kii'k-i  vi-a, 

pu  tu-ga. 

'M.  Kidney. 

yt.  Lung. tjktu. 

pii-wi. 

nose. 
tt'n-u 22.  Alae  nose. at  !,,il-yu. Oil.  Slomacli. :    \«. 23.  Check. 

24.  Beard. vlok-sa. kn-kUK-lii-e-tTu. 1)7.   Kib. 98.  Vortobnrt. 
tiidli  -niliil  tin. 

|>Ik  1.  . 

25.  Moustache 
20.  Mouth. 

run  fiyln. 

kiiiVa.'. 

99.  Spine. 
Ian,  Sieruum. kii-ya  pt  k  kiiu. 

mi  k  )  • 

27.  TTpperlip. u-mi  drii-In,  um-ni. KH.  Clavicle. 28.  Lower  lip. 
29.  Tooth. 

kak  i|luu. 
kl'g-ii,  kVg-n-tat !  unierns. 

103.  Femur. 

»k  sal  ki 

kiik-tua. 
30.  Tongue. 6-ka. 

104.  liad  ius  and  fibula. 
31.  Saliva. 
82.  Palate. 
33.  Throat. 

ui'i-w;v,  mi'-wuu. 
k  i  1  ta.  n-knri-ra. 
tinik  i|lu-ra. 

108.  Kost  print. 
107.  Skin. 

•  n  l.i 

Tn  nun  '  pi    t  ii  niai. 

34.  Chin. 
3:1.  Keck. 

tab'-lua. 
kufi  a  si  na,  k.lk  ea-lu. 

108.  Bone. 
109.  Intestines. 

.saii-na. 

i  na-1:! 
38.  Adam's  apple. tup-krt  ra. 110.  Penis. li  flu,  l: 
37.  JiiKlv. 
38.  Shoulder. 

ka-ti-gai. 

tu-in-vii,    twi-twi'n-yK,  nls»- 
blQ-ii. 

111.  Vulva. 113.  1 
lit   VII. 

y4-Vlt-kai. 1 

""Youth." 

'Dlro.of  "youth." 
3 Dim.  of  "young  woman." 4  Same  as  nose. 

M'n.yn-gal  toes,  --tinners. 
•All  natives  do  not  give  names  for  them  toe«.    These  corre- 

apond  to  the  names  for  tho  finger*. 
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VOCAIU  LM: r  COLI.I:<  r/:i>  AMONG  THE  ESKIMOS,  <j-c.— Continued. 

EnglW, 
Eskimo. 

EogUib. 
Eskimo. 

Drcxi  and  ornamentt. 

'•will. 

1    Cap  attached  to  frock. 1.   I'.inv  of  ;vood. 

pi-zl'k-sl. 
2.  Ti 

>.'      - 

2.  llowsti  in^. 

k-ta. 

3.  Oilier  tnliie. ka-lu-iuu. ark  ol'  lnuv. i  tai,  k:iui-ui-gai. 
4.  Inner  tinii.-. 

4.    A: 

ka'k-a-m. 

5.  Knee-breeches. 
B-llz. 

5.  Xoteb  i"  -  .!    "l  ,11  T'iw  for 
U'4-"lu-a. 

6.   1 
:i-lfik 

7.    i' 

ku'in-mun. G.  ?                       •  if  arrow  for 1  t-er-o. 
knee. arrov-hc&d. 

8.  1                                  i  each- 

qHa.1 

kiikin. 

i  knee,  water-proof. 

0.  s 

8.   Arrow-In  ;iil       <•  li  i  p  p  e  i- 
"11!      .V"   ). 

kI'S.li(x). 

10.  V,'oinan's  moe> 

mil.' 

'.1.    I'i                                i;t':id. 

i'^-ni-;i. 

11.  Cirdle. 10.  A. 

i  pu-a.™ 

12.  Itain-l'roek,  of  walrus-gut. 

B-o.' 

11.  Ai. BQ-IA-Xn. 
13.  Jli.tens,  deerskin. 

1'-'.  (,: li'Zftq. 

14.  Miltras  ot  liearskin. l:>.  (,'iiiv,  r  strap. 
ovefc L  '-rl'n. 

14.    \. 

.!  /in. 

16.  Blanket. :  11-a. ]'..                            :illl. 
!  111. 

17.  JJolie  i'1'd.  <  likin. 
1C.  SI 

18.  Buckskin. 

17.   : 
I'/   1  'i  i:r:i  ol'  skin. !,:l. 1 

i.-pai. 

I'll.  Sinew. in-x ):)    i 

"J!.  Tlin  .id  (of  sinew). 2(1.    ! 
2'.'.  1'aiat,  black  lead. 

ml'n-un. ii  iin. 

•j:i.  Tat  too  marks. lali  1,1-:  i'i-tln. 
21.  IV 

ik. 
,  tin. 

.  .'in}.'. ka-td 

21.    '    ' 

'-"'-:nu. 

Mi  'airing. 
iu. 

27.  T.alirel. 9 

28.  Kan-hi-ad. 

sa. 
•  i,ii-a. 

29.  Ban  foot. !.  u-s!-l:ik-lo. 
Mi'e. iii-u. 30.  Naked. nini--.ak-to. 

i  •ui-liin. 

Dwc'i 
inai-lu-ta.3 ::  :.  SI                                               •    -a-ta. 

1.  Ti 2.  Wigwam    (permanent 
i-u  !;-:  ii,  )'£-a-lon. 

"(.     I,'                                                        of       i  pu-ii. 
dwelling). 

3.  Doorway. 
4.  Wooden  trap-doorway. 
:•.  Smoke-hole. 

6.  Kin-pi. 
7.    i'iiv. 8.  Ki  re-wood. 
9.  Blaze. 

in.  A 
11.  Living  coals. 
12.  Dead  coals. 
13.  Ashes. 
11.  Smoke. 

ktin-iKi-tii  kin. vi-su-a. 

T'n-a. 

i  'i-ga. 

u  iM-na  rlii. 
• 

'.'•'>.   '                                              nlrn-xa. 

M.   1  '  . 37.   l\'-,                                                1  1  -li.i. 

liwln. 

head. -1:1.    11- 
iin. 

/ron. 
4,i.  "J                                                     •  i  u  iv-iu"in. 

a  k-qhi  mi. 

ii  ynm-i-^a. .  ik-i-pu-:i. 

15.  Soot 
10.  Poker. 
17.  IV-neh  or  bed-place. 
18.  A  post. 
1'J.    ICidce  pi.le  or  joist. 
20.  Uo:>f. 

-•all. 

22.  Short  beams  below  \viu- 

!;un. 
.  1'g-li-sln. 

tn-rnn. 

kl'l-l 

4:<.   81 

411.  Bird  liol.w. 

.11.    i 

5».  :- 

,i  tin. 

!k). 

ik). 
Ii:i-I»:ik-s;i. :;ii-ta. 

(HI. 

23.  Opening  for  window. 
21.  Window-frame. 
U.'i.   AVindnw-.-.Tri'i  i 
2li.  Window i  loor. 

23.  I'olo  hung  up  for<i' 
cloH 29.  Frame  for  same. 

30.  Lower  frame  for  same. 
31.  Lodge  (temporary  dwell- 

:. 

t  liylfl. 
i-liniv  win. 

i  nT-lfin. 
l-nl-s;i 

;  seal  net. 

v.ood. 

Ip-i'-u-ta. 
i.  i'lik-idufi. 

i  in.10 

kn-i'n-TS, :  -u-na. 
u  Un. 

ing)  tent. 
32.  1 

j  wi. 

!  dart. 

ioveL 

-iin. 

33.  Snow  In: 
:u.   Little  house. 

i.  (g-ld-r*. 
CU.  Walrus  harpoon. 

[iuk. 

35.  Little  tent. i.-o-yu,  ai't-riik-tC],  ka-lox- 

36.  Sewing  l.-iit. 
wid-ll  vwin. Wooden-ware. 

37.  A  ladder. kiin. 

38.  A  slum-. 

:n. 
-linn. 

-u-Tn. 

1.  Onp  or  dipper. 

-'.  U. 

40.  Water. i  mdk. 

'.'.   Meal  ! 
lu-In. 

41.    l':i 
ap-ko-at-tii,  kai  uU-tlu. :i.  r .11-0. 42.  Trail  orpatL 
iip-ko-tlu. drill. 

,  I  In. 

4J.  Seat,  ebair. 

i-tTn. 

tot. 
1 

1  "  park;t,':  Russian  territory. 
2  Lit.  ' 

r,  , 

4Trous*  iu  one  piece. 

6  Also  of  dojrskiu  li"'  <'!iiKl;'en. 

7  apitn 

..:\. 

Ight" 

10  Set-not. 
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rOCAHUI.ARY  COLLECTED  AMOXH   Till'  ESKIMOS,  .*'•--  <',,„• 

:ish. 
Eskimo. 

Englkb. BUM. 

Woottm-teare—  Continued. 
Nutncralt—  Cardinal  numltri—  <,-<.ntiimed. 

0.  Tub  (largo). 
7.  Till.. 
K.  Till.. 
!).  Till,  (urinal). 
Id.  (lil  till.. 
11.  DwpdUbforcoekedmMt 

11  u  11  k 
km!  li  . \vin. 
il'k-si-vw)D. 
u  1.  ji'-.t-v\vln. 

ftetn, 

M.  TV. 14.  Twenty  live. 

IS.  Thirty. 

16.  '1 

17.    1  • 1H.  On.   hini.  lie.  1. 

lit.  (U. 
20.  All. 

k.xl'M'nin.   ak»- 

1  in  1  • 

ai'- 

innk-wa. 

Stone  implement*. 

1.  Ad/..'. •2.  Knife-point 
3.  Knife-edge. 
•1.   Seraper. 

Ion  1  1'. 

C.  Curved  knife  for  wood. 
7.  Curved  knife  for  ivory. 
8.  Whalebone  tool. 
!l.    Lamp. 

10.  Jiridjre    or    partition    in lamp. 

11.  Blnbber  stick  for  lump. 
!:!.  K.  111,.' 

I'ld-H-man. 

ki  na. 
l'-knn. 

inl'd-lin. 
ea-Tli-r6n. 
S.i    \  i^    U. 

tin. i  mi. 
tit-ku-y.In. 

nifraU  (annwerinj;  the  .lui-iili.n,  "  H..W  many!") 

1.  On.  . 
2.  Tn... 
3.  Ti 4.  Four. 

i  ivo. 

11.    :  • 7.    1  ,1 I-.  How  many  1 

0.  A  great  many. 

a-tarttoli-m-Jfl.' 

B-lfi. 

n-ma-<lnlk-ta(k).' V  'tensile  of  *l  •                   <ic,  do. 

1.  Horn  cup. 
2.  Horn  bale. 

:i.  r'ossil.  ivory  dipper. 
4.  Ivory  oil-t-u(.. 
B.    h.'i  V  needle  cane. 
G,  Bow-drill  of  bone. 
7.  Drill-bow. 
8.  Drill  mouth  piece. 

i   n.  » 

kll-I-yi'i  -ii'i. 
.vu'^-a-ro.  2 Min. 

11  va-mi. ni'a  k-tun. 

pi-zlk-»ua. 

ml-tt.' 

Iticitu.n  of  time. 

1.  A  i 2.  Fourth  iinarter  of  inoon. 
3.  Winter. 

4.  Summer. 
!>.  One  winter  api. 
6.  Two  winters  ago. 

7.  Ni^-ht. 

•  'Wll. 

!J.   Sunii.se. 

10.   li- 

11.   1                       .lay    bclorc 

-.lay. 

111.  'i 

14.  'IV 

l.'i.  To  in.  -i  row. 

ID.  1)  .               
         

"irow. 

17.   Day    ..Her  day   lifter   t.. 
,  ,.w. 

-,.   -a.Kerl.1.
 

,  (adverb). 

.•i  1.). 

^1.  .An.  ienllv. 

•_':;.    \V  h,  t.  '   ,in  future). 
hen  1 

k  on  I 

23.'; 

1 

•jr..  n 

mi  returns. 

hunt- 

So.  \V  : 

tii  t  kiifi  a-taiizlk. >  kak  tu  ii. u-ki-o. 

11-plU  a', 

u-klo. 

H  ki-o  si  l.wu-a-nl. 

ta.1 

suU  iin-yiik-paufi-.i. ni'p-1  ru. 

Ik-pu'k.fia. 
latin,  nn-a  li-a-nS- 

i  in  1. n-bU 

tli'd-wa. 

•1," 

.o.'- 

..in. 

siV.  -11  vwlfi  klfi  -6-liii,  i-.-ai'-po. 

kai-liwl  il  a-wl. 
aud-lttk  to-bwl. 

ii-iin                                          t'»i. 

n.  sun  only.'' 

Food. 

I.  Food,  meat. L'.  Soup. 

3.  Milk. 
4.  Jniee  of  meat. 
5.  Wlialo  skin. 
6.  Juice  of  meat  eooked. 

7.   Whale's  iriuu. 
8.  Dish  of  deer-tallow. 

u'ia-kf. 

IM  1  yu-a  n'ia-k5. 
i'  iniifi. 

T'.k  le-m. 
nn.  K  Ink. 
li-nin. 
inn  111  a. 
a-kii'-to. 

(Mart. 

1.  Black. 
2.  Hlue. 
:i.  Crt'cn. 
4.  Red. 

5.  White. 

0.  •>  - 7.   Spotted. 

.  In  ii. 

n-mu-dr;'.k-tii  ii,  ̂ an  DM  i-u-ii. 
u  inn  <lrak-tn-:i. 

K-su-ii,   kii-r.fi  k-tu-ii.    i- 

pl-M. 
ka-nnn-e:i  sn  VI  va  :i. 

.  tu-ii. 

nol  ;mrnkcrfl. 

BUBbT  \NT1VI-.                        APJI' 

1.  One.                     a  ta..                                             i  /.Ik. 
2.  Two.                                                                      <l-ro. 
:i.  Tin  iv.                   •  \  u  ii.                            ••  sun. 
4.   I'l.nr. 
0.  Ki\r.                                                            tii  'd-Ii-inan,  td'd- li.niul. 
(i.   "                                      •  leim  lil   a  ka  l.ln- 

tftd-U  ma.* 7.   Seven.                       I  i:nl  1  n  1,111.   sVe. 
,s.    Ijght.                     l.ln  : 
9.  JJine.                              ..  o-i-taMa.' 

10.  Ten.                                Mil. 

Animalt—Mainntalt. 

1.  lienr,  polar. 
•Jr.   r, 

3.  .                                 und). 
tot-to. 

Stuiie  or  iron. 
i  i'ossil  ivorv. 

1  milled  to  f.. "Hi  reclneeil 

"  I  .I.. n't  ̂ et  to  lilfeen." 
"  One  in    nnnilM  i,'    "  tn  the  nnihln  i  .,f  one." 

for  any  nuiuWr  over  five. '  l.il.  "  dark" 

"  An-; 

1-v  and  by." 

::  l'n.1.  i 
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/..I/,')    COI. U:<'TEI>  .IMOXt;    Y7/A;  KXIUMOS.  .Jr.— Continued. 

Knsliuli- Kugli.li. 
IM.li,,.,. 

.1  niinalt—  Haiiiuiali—  Continued. Birds—  Citntiiuicd. 

7.  Dog. kin,  inc-i  ,  kVfi-miik. 17.   Goose  (white). kilnce. 

H.  Dog  puppv    which    cau      kim  mi  a  rn. IK.  -Goose  (brant). nil!;'  -liiV  nil. 
walk. 

l!l.  Grouse'  (white-),  1'tarmi-  ,  a  ku'd  .1  gin. 
9.  Dog  puppy,  blind. ki'in  11,1  vi, 

un. 

10.  Kniiine. ter-i'-ii. 

.'(I.  Gull. nai'i-\  ii 

11.   l-'ox. 
12.  Kox  (ri'di. 

kai-ii'k  tuk. 
!<:i  n:i  k-tu  ii. 21.  Gull,  Sabine's. 22.  Gull,  Jtoss'  Kos\  . 

yuk-'kucl-ii  gdg  i'  ii. 
ka  ii  -max-ii-lu. 

1  ::.   I'Vix  (black). kai-aii-a,  kaiak-Uik  mafi-a'k- tu  1 
2:;.  Ivory  gull. 
24.  Gerfalcon. 

iiau-va-bwiiu. 
ki'il  n  Kiiinlu. 

14.  Fox.  Arctic  . t'-r  i'^  nn-i-ii. 25.  Loon  (white-billed). lud    Inc. 
I'i'iiimiiiv:.                                av.wlfi-ii. 

lli.  Marmot  (Pany's).                 sl'k-sin. 
2«.   Loon  (reilorblacktliroat- 

ed). 
kfi'k  sail. 

17.  Moose.                                      tu  k-tii-wini. 27.  Owl  (white  snowy  1. 
iik-pl(k). 

18.  Xarwhal.                                  tii-galm. 2S.  I'liularope,  ic'el. 
Bil-Dim*. 1'.'.  Ox,  musk.                                   u  iniii  man. L':».  Phalarope,  northern. 

20.  Sable.                                        ka'b-we-a  ti.i. 30.  1'igcon  (seal. 

M'-.I!,  bwiik. 

21.  Seal,  ringed.                            nc/t-\I. 
31.  1  Mover  (black  bellied). ki-iai-iiu. 

22.  Seal,  ringed,  \.uiiig. lie   t    vl.;i-ni. 
32.  Plover  (golden). tud'-irn. 

•J1:.  Seal,  harbor.  '                         ka  si-gi  -i. 
33.  Haven. 

til-lu  :i. 

24.  Seal,  ribbon.                            kai-xii-llfi. '.U.  Sandpiper  (pe-ctoral). ;,i-bwi',k  i  ii. 

2."i.  Seal,  boarded.                         i'ig'-rn. 35.  Sandpiper  (Bonaparte's). 
kiiiu  i-a  In. 

2C.  Shoe')),  mountain.                   1'm-nea. 'M.  Sandpiper  (red-backed). incSa-ka-iiiu. 
27.   Wolf. a  nia-xo. !!7.  Sandpiper       (aenii- nl-wll-l-wll-ftk. 
2iS.  Walrus. ai'bwiik. 

pahuated). 29.  Whale. 
30.  Whale,  killer. 

iik'-bwiik. 
ax-lo. 

3s.  .Sandpiper  (buff-breasted.) ;ill.  Snipe,  robin. 

ni'id-lu-a-yii. 

tu-a-wi-a. 

:il.  M'hale,  white. 
kil-c  1-vil  ii. 40.  Swan. 

kug'-ni. 32.  Wolverine-. kab-win. 41.  Skua. 1  SUJl  11. 

:>•:(.  Mammoth  (fossil). ktl-i'g  '-\\  ii. 
42.  Tern. ut-vu-ta-kiu. 

34.  FII-III-. 

i'-blau. 
43.  Turnstone. 

liil'i'g-n  ii. 

Parti  of  the  body,  ofr.,  of  mammals. 
Partt  of  the  body,  ttc.,  nfbirdt. 

1      \ntler- nil'   -en, 2.  lione. san-nii. 1.  Beak,  or  bill. 
si  go- 

3.  I'.rain. bbc-za. 2.   Mouth. 
k;in  a. 

kn-kin. 
3.  Eye. 

I'd-clriif,. 

5.  X)uii" 
an-na. 

4.  Neck. kii  nio-xln. 
ii.   Kntrails. i-na-hi-nn-a. :>.   I'Vathers. 

tu-Iii  | 

7.  Fat. uk  snk. 0.  Wings. 
'.  1's-a-xu  In. 

S.  Hair. mi't-ko. 
7.  Wing-featliers. 

Sl't-lll. 

9.  Heart. u  ma-lii. fi.  Tail. iniii-kin-ea-ko-ko. 
10.  Moat. nia-ke. 11.  Tail-feathers.                             pu  p-kl. 
11.  Milk. 

i'  inuh. 

10.  l^egs.                                    ,  mi'n-kwo. 12.  Paw. 
ls-1-gai'. 

11.  Toes. IM-Mi. 

13.  Penis. ii  Mi-a.  n-sll. 12.  Claws. 
ku-kin. 

14.  Stomach. a-ke-a  xo. 13.  Gizzard. a-ke-a-xe>. 

].">.  Skin. 14.  Vent. 

l't-ka. 

1C.  Tail. 
plim-i-u-lia. 15.  I1'  m:. 

11,11  n  ni. 
17.  Tendon  or  leader. 

i'-va-lu. 10.  Shell  (of  egg). 
saii-nau-a. 

18.  Teeth. kl'g-u  (a. 
17.  Yolk  (of  pcj'gi. 

K.-i-niifi-i  ,,. 

in.  A\"alrus-tiisk  or  ivorv. luja. 18.  White  (of  egg). Vk-tl-a. 
20.  Tongue. 

6-ka. 

19.  Bird's  nest. 

i'i-gln(ul. 

21.  Testicles.                               1'e-gru. 
20.  He  Hie-*. 

tiu-i-ru  ii. 

22.  Whale-bone  (a  "slab"). 
ou-kuk,  cu-kai  (pi.). 

2::.  Seal's  breathing-hole  (in aldi-lu. ice). 

Filh. 

Birdt. 
1.  A  fl»h. TU-ka-lu. 
2.  Burbot ti-ta-lii. 

3.  Cockle-. 1.  Bird. 
kau-we.' 

4.  Crab. 

ki-uaii-ra.' tITi-mia.1 
kux-ran-nii. 

2.  Auk. 
3.  Bunting  (Laplancll. 

at-jia. 

nr-.s-ai'id-K-ga,  $  u6s-aud-H-ga- 
C.  Sculpin. 
7.  Smelt. 

kn'l-ai-o,  ku'n-ai-o. it-ho  :i-uin. 

4.  Bunting  (snow). 
biii 

a-maii-li-ga.  9  a  inau-H-ga-bi  ii. 
8.  Whitelish. a  nak-qlftn. 

•".  Crane  (little  sandhill). 
a.  Cnrlew  (Eskimo). 
7.  Duck. 

tut-i'd-ri  i;n. 

in  r;i  tu  r;'t. kai'i-we.s Parts  of  the  bmiy.  if''.,  "ffi-li. 
X.  Duck  (pintail). 

i'v  wii-gft. 

9.  Duck  (kin!!). rf  kl'n-a-llu,  ?  an-na  -bi  ii. 
10.  Duck  (Pacific  eider). :f  a-mau-liu,  $  cu-gii-lu'k  tun. 

1.  Moiilh. 

kan-a. 11.  Duck  (Stoller's). Ig-nl-katik-to. 

•-'.  Kye. 

id-riin. 

12.  Duck  (Spectacled  eider). k:i-wa  so,  rf  tii-tu-lu,  9  yu'k- :l.  Gills.                                            ma.i-si. 

i|ln-lu. 
4.  Breast  I'm,                                   aii-n  : 

13.  Duck  (long-tailed). 
ll-bad-lln.  ad-yi-s'i  ii. 

,ri.  Back  tin.                                  sit-ka. 
14.  Kagle  (golden). trn-iniak-piik. 0.  Tail-lin. 

pum-i-i'i  nii. 

]."».  Finch  or  any  lit  lie  p:issc 
MU  k-sa-xi  ii. 7.  Scales. 

i  irjo  bird. 8.  He  swims. an  o  ak  tu  ii. 
1(1.  Goose  (white-fronted). nfi'g'-liig'  ni-ii. 9.  Claw  of  a  c  rale.                         pii-diu-lin. 

"'Fowl.'' '  "Small  bird." 

"Lit.  "fowl." 

4Sin-"eal    ' 
'  //'/TV  bttii  - 
6Froiu  afiuii  "  I'.i' 
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VOCAIiri.MlY   I'OI  I. !•',(•  ll'.li     M/o\-,     illl     r.ShlMn*,  .(,       C,-Mtinn.-.|. 

English. E»kiioo. Kniiliih.                                            Kuklrno. 

Illltffth-. 
Ceoyraiihical  namrt—  ('ontiiiin-d. 

1.  Heo  (humbh-). 
•J.    lillltellh. 

i-iru-tyai. 
ink  a-liVk-T-ea,  tfik-ii-Iftk-I. 

5.  Landbolon  village,  south 
ue-t. 

A  nniQ-ua. 

djak-sim.' 
Ii.    Next  pieee  ol  land.                     Kl'k-kll. 

'I.    Mv. 
i:i  -bra-til  ii. 7.  I.anil  at  diiuhlo  lagoon.          Nniiiixa 

4.   Ilolsotlv. 
i-JI.yu  ta(Ji. 

S.   First  eamp  below.                   St'-ak-i|Iu  k.i. :>.  I,onso. ku  milk. 
II.  Second  eainp  iH-low.                Na  ko  il  tl  \u. *i.  Mosquito. ki'k-i.i Ml.  Thiid  oainp  h                                        :i^'  in. 7.  Spider. iii-drai  in  ta.' 11.    l-'ouith  eainp  l>-                         N  n  u.rk  tii-ao. N.   Worm. 

kri  pi-di'o. 
IJ.    Filth  oainp  lielow.                   I'p  |x  •• '.'.    Ill  anciiipus  (ai[tlatie'. I  i-M  I'm  a. I:!.  Sixtli  eamp  below.                    Wirl 
14.  Seventh  eamp    '                        Rr-nl  vwl.i. 

Pfmti. 15.   Kiiihtli  ramp  Iw.-low  . 

.  in. 

Hi.   Ninth  4  amp  h< 

n-U>. 

17.   Waiuwt  i'^hl's  Inlet. 

Mii.  '• 

1.  Leaf. 
•J.   Willow  calkins. 

kin-mo  lo. 
ki'm-mi  u-ru.1 

P.I.   Waiiiwiiulii'n  Inlet. 
20.  Village,  soiitluvosl  ol  tlie 

A-liin 
KlI-an-e-la-wUL 

4.  IJodv  or  trunk. 
~>.  Boot 

0.  Tree,  willow. 
7.  Wood. 
8.  Small  wood. 
II.    l.ar;;e  wood  (linihei  '. 

10.  A  flower,  yellow  po;ip\  or 

huttero'np. 11.  Flowers. 

iiuii-a. kl  1  veil  01  a. "  k-pl(k). 
ke  -I  u. 

n.i-ki't-yu  ii  ko  -ni. 

na-[iak-tu.4 tiik  .i-liVk  I  ca.  fee.' 

mm  !  it-un. 

Jl.   Point  Hope. 
22.  Elson  Uav. 

Little  JKinil  at   Pel  n 
L'l.  J-'irst  iM-iloh  lagoon  is;illi. 
•Jj.  Second    heaeh    I  a  140  mi i  fresh  i. 

•JO.  Third    bcaeli    lagoon 
(fresh). •J7.  I-'onrth   beach  lagooo (salt). 

ik." 

Klk-vnk-tii  k  In  ro." 

I-meak-tni'n-ljr  In." 

Inff-ak  f 

Sl'n  fiyu.'" 
1'k  pl-lln." 

Urorji-atihi'-  tfrtng. 
(jjooso-pondi. 

29.  Sixth    lieaeh    lagoon    (at 
I-BU't-kWil. 

station). 

30.  Littleyillaie-pond*. 1.  North. u  nil-ill. IM.   LittloHlieain  eiist  of  Point 
Ivn  .i  i  u  a  i  pa.1* •J.   Northeast. a  I.il  MIII  n.i-ml. 

]Jano\v. :!.   Haul. 
32.   First   l.iriie  1'ivor  oast  of     Ku  a-m. 4.  Southeast. kii-w.i  ni  kii'u  nil. Point  Uiirrow  . :<.  South. 

0.  We  si. 

pa  111. 

ii  wa-ni. 33.  Second  largo  river  oa.st  ot     Kuiu-iua. 
Point  lian-ow  (Me 7.  Southwest. ii-\va  ni  ku  u  mi. 34.  Thiid  larK"  river  oast  of I'k-plk  pftfi." 8.  Northwest. 

at  mi 

Point  Harrow. 
0.   Northwai-d. tl-nim-a. 

35.  (treat    Lake     connected     '1  .<  ̂   •.  .il.  puii.n 10.  Northeastward. a-kil  YUii-na-mnn. with  this. 
1  1  .   Last  ward. ka-wu  u  a. :ic>.  Maokeode  River.                Ku  i 
TJ.  Southeast  wan!. da  WM  n  ii  Itti'n  na. 37.  The  Colvillo    liivcr  w;u 
l:t.   Southward. 

pauti-ii. 

iilwii\s    .spoken    of    as 1  1.  Westward. a-  v.  n  u  :i  . 
1  Ne^.;l    le  il     in  1     k  II,'' 1."'.  Sonthwestward. a-wn  fi  ii  ku  n  nii. 
"the     river    at     N'eu  i 16.  Northwestward. w:'l  nii-iiii-imin. 
lek,  "  and  we  did  not  ol> 

17.    Mere. 

tain  the  ii.nne. 18.  Hither. imiun-a. 
38.  Uiver     at     \Vainwii-ht  '•,     Ku.-' 19.  Where.  (') 

cii-mi.  (!) 

Inlot. Whither! 
en  mini-  i  'i :!!!.    1,'ivel      ill     the     \linali1n-       Nil  '  u  ':!  16k." 

•Jl.  Sea. 
.-mi.                                    1 •_'•-'.  liav. 

III   U   llk-!|ltl!i. 40.  l.oejlitv  for  ;jvpsunj,  one •St.  Strait. 
1,011. 

dav'a  ionni. •J4.    Lake. 
i  lue.ik  .'•                                          1    41.  '  -Fair-aroiiml"  at  niontli 

Wk." 

•J.'i.  Island. 
kik-\i'i'k-tn.                                                           ofl'oMlli-  liiver.         . •J(i.  Point. nn-wiik.                                                                                                    1 

^..   l.'i\  or,  stream ku. 
•J*.   Kiver  mouth. •-'IP.  Cape. 1"  '  '                                               !    The  Firmament.—  Meti>orolo"ical  and  other  pbvsieal  phonom- 

u-hk-to.                                                                                      elia:1, 
lei.  .ik  li-ru. 

'."-.   1'eacii,  shore. 
33,   Peninsula. ill.  Cl 

SI   IKI i-Sll. 

i'k-pik. 1.  A  cloud. 
•J.  The  e.loud*. 

:t.  (Jlear  -skv. 

a  no  wWk  »a  10. 

nn  In 

:u-a. 

iriifliieal  namet. 

lloOl'.s." 

,s.  Sun.                                          sii  k  fin  yn(k). 
(1.  Moon.                                    lii  t  kiiu. 
7.   Full  moon.                                          I  luk  til-5. 

1.  Point  Barrow  and  village. 
Ni.  wok.' 

K.  llalf-im  ,.:i.                                 mix  '-k  to. 
•2.  Summer  e.amp,  Klsou  I'.av. 

Pelll-VU. II.  Cioso--nl  moon. 

a  mi  t :•>.    T.  S  signal  Mtalimi. 

,\.l.  x 

10.  Sims. u-u'.ii  • 4.    Village  at  Cape  Sinytho. Ct-kdii-iiv  v. 
11.     Jle 

n  -hi  11  ii  a  uit'k-tu-JL 

M'f.liik  ii  va.      llim." 

*  "Puppies.  '<  .'I •'Ct  n  n.iHt." 

-Si, me  M  ••hillt.'llly." 

-  -\\  It) 

'"The  Point. 

"  Also  name  ot  la  ;non. 

<'lil!V 

'"  l)r  PJOrtl  ,1   -.  ill.l-e 11  "New  vilia^e. 
I:!A  tow  ho',; 

"•••rim  Kcu. •linii-r." 
11  "  Kuele -'-i! 

-:.,nd  Pond.  ' 

vatcr.  too." 

17  ••  iliu  watot .' 

"'•With  hi 

•  "  The  Sooo-id  Kr 

'"(;niat  enolo-^od  \vat«r."l 
"llie(;r>al  i:i» 

••'Tholti 

.mil.' 

"  Cooiietiiwn  "  I 

thiu." 
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VOCAItrLAKY  COLLECTED  FSOM  THE  ESKIMOS,  <fc. -Continued. 

Engliub. Eskimo. 
EogHib. 

Eskimo. 

The  Firmamt  nt  -Continued. Social  oryauliaC' 

32.  A  urora. 
13.  Kainbow. 
14.    1 
]">.  Hour-frost. 
I!'..    SnOW. 

IT.   Fallin;:  snow. 
JH.  Drifting  snow. 
19.  H:iil. 
20.    I 
21.    I 

ater. 
23.  Deep  water. 
24.  Shallow  water. 

•J.~>.  I  mage  reflected  by  wiiti-r. -(;.  Foam. 
27.  Wave. 

invnt 
29.  Xortheast  cnrrcnt. 
30.  Southwest  curreut. 

:;h  current. 
32.  South  current 

Eddy. 
34.  Whirlpool.               • 

'.erflow  of  river. 
36.  Flood  tide. 
37.  Kljl)  tide. 
38.  Kain. 

,   30.  Thunder. 
40.  Lightning. 
41.  Wind. 
42.  Strong  wind. 
4!!.  North  to  east  wind. 
41.  Southeast  wind. 
4">.  South  wind. 
40.  Southwest  wind. 
47.  Northwest  wind. 
4*.  Whirlwind. 
4!».  The  ground. 
60.  Dust  or  sand  flying. 
51.  Mud. 
5'.>.  Sand. 
Kt.  Salt. 

51.  ]:. 
r>."i.  Srciic  Ijadeite,  pectolitc). :>(',.  Coal. 
57.  Soapstone. 
58.  1'ilch. -sUer. 

CO.  Kclipse  of  sun  or  moon. 
01.  Earthquake. 
C2.  Sim  m. 
c:i.  s 
64.  Huubles. 

fia.  I'rs:i  major  (tail), iadeo. 
67.  ArcturuH. 

Lltair. 

(;:>.   '. 70.  Cassiopea. 

71.  Orion's  Wit, 7-.  Ico-huuimock. 

kW(l).y«. 

in  k-tl!. 
si'-ko  nug-C-rfi'k-to. .a-pim. 
Ka  inn. 
|>l      H    SM. 

te^-mlt-ko-sak-to. »i-ko. 
ku-su-gft,  ko-ko  )u  tin  yS. 
i  iiu-ak,  i'-muk. l't-1-ra. 

i-ka-to. 

tA-ga*. ka-jiak-qhi. 

inn  1  Dii,  ruu'l-luk-80. 
bvft 

Kai  i:.n-n;i. u-nii. 

a:t-l;.ii  nii. 
tuk-Mi  II-IK:. 

ki'd-la." i'-eftk-a-ru-ii. 

eu-iil-rii-a. ii.llk  tu-a. 
kin  i  k-tu-a. Hi'-la-lu. 

kft'dlu. 

I'g-nl-a,' a-no  c. 
a-iiiik-lii'k-80. )k-U'n  n:i. nt'-syfc 

kil  u  fi'n-na. 
lifi  a-lu. ki'iti-i'i  n  nii. 

u-ya-lii  iKi. 
mi  nii. 

]>i-\  11  i 
i  iii-a. 

^i'na. 

:-l>.  ' 

u.j-y.a  -iftfi,  il-ll-go. 
knrid'-lo. al  hi  -ii. tii-iui  k-tu. a'dn-irdiL. 

]):i:l  la-ru. 
i  hwa-rn-a. 
n  lua  la'k  puk. I'n-1-u.QB. 

]iu!i   Inn. t  a  k  tu-o-ru-In. 
pa-tu'k-tu-rla. 
ai-bwiid'-M. o-gra. 
a-girt  lu-bwuk. 
i     iilo  -i. 
tii-at-Han. 
niO-ni'l-ya. 

I.  Eskimo. 
2.  White  man. 
3.  Negro. 

The  following  arc  local  i  : 
and  HIU  h 

1.   l'(>;i;:  P.arrow. 

2.  Cape  Sinyttii'. 3.    \\                             ;i:lct. 

4.  ];:vi-r  "  Ku." 
5.  Kil-anM: 
0.  1'ointJ; 
7.  Uoth.iiu  Inlet. (-.  J!-(itham  Inlet. 

9.  Nu  a-tiilc     aud     Colvilh- EUTera. 

10.  Mouth     of     Macl,, 
River. Tribal 

11.  Between     Colvillo     and 
Mackenzie. 

12.  Inlaml  bcvonil  Colvillc. 
13.  Inland  beyond  Colville(?). 

I'n  yu.» 
ka  bin  na,  tfi  11  mln. 
tak  si-])un. 

ktions,  eignifyin^  "men  of  such 

a  place. 
Nn-wu'ii-me-nn. 
I't  -Id  -av-wi  'ii-inC-un. 
S:  da  rnn.menn. 
Kun  n 
Kii-an  I  ta-wITi-me"-nn. Tl!,.c  ran  n:e  nil. 
Si  la-wl  u-mp-nu. 
Ku-wun-me-un. 

Ni:  na  tan-me-un.10 
Ku  pn'fj  me  un. 

names. 

Kfin  inn  d'-liii." 
it-kiViV-lin." I'.n  a-ko.tl  na." 

Ooran 

1.  Captain  of  a  boat. 
u-ini'a-llk. 

Religion. 

1.  A  demon  or  hobgoblin. 
tn'uii-a. 

J/orruerri/  c-. 

1.  Dead  hotly. 
2.  Dead,  he  is. 

i-lu-wnn. 

tu-kn-rn-ii. 

mi  -ua-iui  si-nl'k-to." 

Mcdit-:in>'. 
1.  Henilacbe. 
2.  IWbiche. 3.   A  cold. 

4.  Svplnlis. 
5.  X 
n.  A  mi. 
7.  A  lame  man.  woman,  or 

;'iil. 
J-.  A  lame  hoy. 
0.  A  blind  man. 

lit.  A  Mind  \vitiiian. 

11.   A  tic   t"  man. 12.  I'.icatli. in.  sw,  at 

M.    ]>,lon:l. 
15.  Urine. 1C.  Duns. 

17.  A  meilicinc  man. 
18.  A  medicine  woman. 

i  naq-tu-ii. ki-o-sirk-l-ru-ii. Dfl-wnk. 

ii-su-lii'k-i-ro. 

a  \  II  :i. 
pi.lnk-a.       . 

T-to. 

IMl-|li-;i  du. 

ad  M  uaml'-lo. 

'  i  ii-a. 

ta-ell-ik-to. 

an  ea  Mik-tll-ii. nk-n.ik-tu-a. 

an. 
kn.  Uiei  rn-ii. an-na. 

luin-iii  li-nii. 

Kiruhip. 

1.  Mv  child! 

3.   Mv  lather. 
4.  Mv  lather's  father. 
r>.  Mv  mother's  father. 
6.  11  y  grandfather  ! 
7    M  ',  i  1  let  Inoihcr. K.  Wy 

•  other. 

In    M\  uncle. 

11.   MY  father's  sister. 
12.   Mv  mother's  sister. 
]!i    My  nvjllicr's  brother. 
14.  "My  Ian;  iici  M  si^U-r. 
15.  Mj  latin  I'slnother'swife, 

;.iutr. 

ir.  M 

17.    A  strp-lildtlirv. 
18.  Orphan. 

a-pa  !  « 
pn  n  i  u,  ]>frn-i-gu.* iih  n  ta. 
B-da-ta. a-ln. 

a-ta'-ti-gfi.  * .•i-niii-a. 
ni  -va  ̂ ra. 

nu-'ka." al.  Ua-ka. 
Jifi-na-ra-;f. a-taj;a. 

.,.- 

a  s.;n  a. 

nn-il-u  h-ii. 

Kin  HI,  -ri-UL* !l-I  a-rii. 

Amusements. 

1.  Son-. 2.  Dam    . 
3.    M 
4.  (ioryel. 
r>.   Hancccap. 

0.  Drum. 
7.   Whi/./.in;-stielt. 
8.  'L1.                       lop. 
;i.  ••  iic.in  Bnftnper." 

10.  Pla  , 

a-dVk-tn  ii." 
n  a-mi. 

nii'ifi. 

ka  1.  lii. 

ke  1  van. 
lia  1-  luk-tll-ii. 

mi  u  i;.li-j;aun. 
ka-jni  ttt. 

1  Lit.  "  i 

•••F,, 

•  Sea." 
*  Address;  also  child  to  parent. '  Address. 

fc  ?^ii-ka  rln,  "brotl 
7  I  i  :na!<    speaking. 
•Of  aditl'eient  nation. 

;'  lal.  "a  human  In  inir.  ' 
io  point  Ii.irinw  eM-iy  minimcr. 

l!  I-^Kimos. 

1    Ked  Indian-^— "Tilllie.  ' i  Indians. 

"  Lit.  "nlecns  on  the  ground." 
""Hcsin-s. 
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rOCAHULAKY  COLLECTED  .-I.VO.Y.;   'till:  I  SKIMOS,  <fc.— Coritiimi ••!. 

English. 
Eskimo. 

English. 
Eaklmo. 

New  wants. Number  and  gender  o/navni—prmouni—  Continued. 

1.  llarrel. 
2.   I.ai^e  l/anel.  cask. 

a-ru. 

ii-ru  in  ii. 
14.  One  boy. 

15.     TWO    In: 

nu  kut-pl  n-in  a  tan  /Ik. 

no  kilt  j.l  .:  in  i.i.i-l.ro. :!.  Small  barrel. 
4.  Whip. 

i  uio-si-a-rn-a  yu. 

i  pi  rail  t;i,    a  nai'l-tii    (without 

10.  '1 

17.  Many  ho:.  s  and  (jirlil. 
I  pi  a  ni  in  |ii  ii-a  nun. 

lash).                                             i.-.  (i,, 
5.  Axe. a  nan  til.  tu  kl'n-L'a  ru  ii.                  11).  Twodj kVin-mlfl  uiiid  in. 
6.  Iron-headed  arrow. sii\-ie 7.  Nails  of  metal. ki-ki                                                 21.  l''ewdoz». 8.  Beads: 

i  rii. 22.  Many  dogs. 

klm-n 
!).  Kroom. 

ti  l-a\-a-7.i. 

!  tliedoKS. 
iaii'k-wiV  klTi-miik. 

10.  Button. tu-Uui  rii.1 24.  One  arrow. 
it  r.lk. 11.  Cloth. u-kl-tia.  ii-ltk-iiluu. 2.",.   Two  ;':  lews. 

12,  Cloth,  sail. tln-I-draii  tii. I'M.  Tln-i  .  arrows. 

13.  Uomb. )(d)-lai-u-tln. 27.    Few  allows.     (I  have!)        !                          t.inii. 
11.  Clock. siik-i'm-yau-ra.' 28.  Main  ainius. 

15.  Knit'e,  pocket. 

pffl  .1  k-U'i. 

29.  One  stone.                             u.j  \  a  riiii  n-tau-zlk. 10.  Hammer. kaii.tfi. 30.  Two  sli 17.  Iron  kettle. ot-ku-zln. 31.  Three  stones. in  nj-y:Vrnfi. 
IK  Tin  con  or  pannikin.         j  nt-ku-y.i-au-ni.3 

32.  Many  stones.                               .'  -sa-iTn".  " l!i.  Tin  nail-horn. nl-pak-qlnk-tann. 33.  All  the  stones. 

uj  ya  TU  iludnn'k- 

2,'.  File. ii-^I-nn. 

21.  Si u-lu-a'k-tiin. 
34.   M.'le  ilo^'. 

22.  clover's  needle. 

•  l!-llli. 

35.  Female  dog. •ssors. 

su'd  H-sln.  pi.;  sing,  one  lilude. 36.  Male  seal.                                       .m.1'' Bu'd-Ufi. 
37.  Foina!,                                      TI:;  in'iq.11 21.  Watch  chain. kd'l-ira-nft. 38.  Male  bearded 

25.  Pistol. 
.u-ia.4 

39.  Male  reindeer. 2li.  Cmi. 

i  i;  pilli/' 

40.   Female  reindeer. kii-la.. 
27.  Kitle.  AVinchester. 

i  Hn.° 

41.  This  nrm. 

)'ii-vii  u  n:\. 

28.  J'.ille,  Sliarps'. 
sa-vlx-io-lin. 42.   I. 

Be,  Spencer. kai'p  siia-llu. 411.  To  mo. 
n  -iVni-nnn. 

IK).  Itille  cartridge. 

kai'l»-s''. 

44.  Thou. rluti. 
31.  Cartridge  shell. It  u'g-e-rn. 45.    To  tliee. 

II  rfiuun. 

32.  liull-  1. kit  k  a-ru.7 
4C.  He  or  she. 

ii  na.. 
33.  Cap,  per.  Mission. 34.  Powder. kiVh'-lu. 

47.    You  two. 

48.  At  your  "pi.  lee."  house- 

•'k. 

Illptlulul.13 

35.  Shot. 
kiik  a  ni-ru.0 

hold.  &C. 

30.  Iron. sa-vik. 
4!).   To  voiir  "  place,"  &c.            11  I'p-tlfi  nun. 37.  Lead. 

1)   Vil. 

50    We'. 

n-n'ir-nn. 

:JK.  Bullet  mold. kak-a-ri'-hwln. 51.  At  our  "  place,"  &c.                n  a  |i  (ill-llf. XI.  Tarjiet. 
lie  k-sa-ra. 62.  To  oar  "place,"  &O.                  ptlu-nnn. 

40.  Cap  or  hut. r.  s  a-iii. Ve.                                                    !-ll| 
41.  Coat. a-t  i'-ge. 

54.  At  your  '  place                                  iii-nl.17 42.  Pants  or  drawers. 
kii'm-mi'iri. 55.  To.  your  "  place,"  Ac.          i  lip-siii  nun. 43.  Bread  (hard). 

kftk  i. 

50.  This.  that. 
44.  Flour. 

1   l.ii-hn'i-ii." 57.  'J  his  l:ere.                                      in'-,  mii'n  na,  mfin-na-hc. 
45.  Match,  friction.                    kll-I-.Vk-aa-gau. '1  thin.                                 mi'i'k  --. 
40.  Caudle   or  white    man's     i.e  nC-vion 

511.       \,                                                                                                      k:     Dl 

lamp.                                                                                \     60.  What,  what  Is  HI 
47.  Sugar.                                              '  •"*•" 
4*.    Molasses.                                        tin,       k-.|llt. 
49.  Soap.                                                    ,  kim. 
50.  Toliinro.                                   tiiu-wak,  taii-wak  .1.  "1 

nj  article  fnnmau—trmtttStt  cerbt. 
51    Snirits                                         lir'n  ii                                                   I 
r>''    Fintrorrin^                              kpi  tirk  ele  i->iFi 

fts!  Mirror.                                      ki'-na  -rami.  ttt-gak-tn-en.                  1-  I  am  strikinc  him  (irnv.  i 
51.  House  (our  statl,  :ii.              iL'-liVkpiik."-1 
55.  Dem.                                            hka-ra.  lip-kwa.                                      -•  He  is  striking  Wllh<-los.-d 

-.  u  nii. 

trgluka. 
•encil.                             mm  u  a  k  -tun."                                  MBO. 

57.  Paper,  book,  newspaper,      miik  a                                               •  •  Ifun  kicking  (him). 58   Steamboat                            Tun'                                               4.  He  is  kicking  Mm. 

M!  Ship                                     iMui'ii'k-pul>'::.                                5;  Ittn  killed  one  duck  with     Itiu  .                               nillnl 
CO.'  Ship.'  "three-matter."          u-ml-tt'k-pul                                        ,,","',' 1  ak  sa-llfl                                          C.He  kills  i                                     i  K-tii-tu-a. 

7.  He  kills  ducks. 

—  pro-nowjia. 9.  Who  killed  the  crane.'          k'i  a  tiit-ld-H-i;au-t:i! 10.  Thev  kill  wah                                  •  nk  -f.siin. 
11.  He  kills  seals. 
12.    lie  divid-.-s  into  Jiiillinns.       pii-tul 

1.  due  person.                              i  u  \  u  a-tai'i-zlk. l:f.    Al'e    yoil    making    sn.iv.         lu-.'-it-lu'-n-bi! 
2.  Two  pei                                       511-yn  mail  10. 
3.  Thiee  persons. an  Vu-un-In. 
4.  F'ew  men. )n-yu-ki-tu  iin. 

5.  Many  men.                              In  .vu-p  -11  k-tn-an. 
d.  Wnatani                  en!      In-yu-k&k-pa ;•,  ;.••  •,->'•  ,i. 

7.  All  the  men.                            imVk-wa  i'u-nu-it. 
8.  Somonieii.                               in-vu-i:i-u'k-tii  iiu. 
9.  No  man. 

i  yo.14 

1.  My  hands. a-dl-eat-ka. 

10.  Another  man. 
11.  One  woman. 

i  n'yu  ad-la. /Ik. 2.  1  ;                   MCCO.                 ti  ba\ 
:.  Fon  have  no  tobacco.          ti  i>ax-ot-ait-tu-tiu. 

12.  Two  women. 
13.  Three  women. iin  na  (|rn  nil. 

an-na-([aiii-nain. 

4.      11:                                                 kOOO. 

5.  Ye  have  110  tobacco. 

ti-bu 

ti-bax-ot-ait-yu-so. 

'" Little  labret." 
1  "Little  sun.'' s  "Little  kettle." 
•""Little  ^iin." •  "Onomatopaio. 
«"15-er." 

'Lit.  "arni«  ." 

•  "Little  ballets." 

'•"Ucigln." 

18Ve-ni..i"i: 

"  "  hi-;  canoe.'1 ""There  is  nobody." '•PhocafcetidA. 

ls  Win  only  two. 
"  Where  tin"  ,  antwa 

U.  Kx.  41- 

-8 



i:\l-EDITION  TO  POINT  BARROW,  ALASKA. 

THE  ESKIMOS.  ,f •<?.— ('<.  ntiim.'d. 

English. 
Eskimo. 

English. Eakimu. 

1'oueuion—  Continued. Intrantitirc  ttrls.  <t-e.—  Continued. 

G.  They  have  no  tobacco. Ii  -bax  -lit  »it  vu-iiu. fil.  1  did  not  enter. Is-lii-ait-vfin-a 

7.  I  have  plenty  ot'tobaci  o. 
ti-bax  u-tl-kii  k  liiu-a. 62.  Shall  I  came  in  .' 

r.-i-uk-ltuVa! 

8.  You  havo  plenty   ol   to      ti  bai  ii-tl-ka'k-tu-tlu. 
•  >-.  ''oiuoin! 

!s-a-i\'n-(go)  ! 

bacco. (it.  Shall  I  come  ! 

kiii'-h'iii-ii  .' 9.  Whose  dog  is  this?                ki'ii  u  kwa-krin-mea  ! 
05.  What  shall  I  (iloi  ; 

cu-lufi  ;i  • 10.  Whose  party  is  this.'             klt-kun  tii'd-wa.. (ili.  What  do  you  (want.  .' 
en-ni  tin  .' 11.  This  is  Angola  H  ]j;ut\  .        Aii-o  nit-kun  tir'd-wa. 

07.  Wliere  are  you  going  ? 
su-ni;Vk-]>iii  (S.  i.  su-nl-a'k-pt- 

I1.1.  Ben  is  left's  dog.              ;  1't-tub  kl'm-mea  tird-wii. 

(P.)» 

]!{.  Whose  bow  is  thin  .' 
14.  Whose  knife  isthi^ ki'ii  6-kwa  pi  x.i'k-si  .' ki-ii  o-kwa  .sd-vik  i 

08.   I     am    not    going    (any) 
where. .-in  iii-nii  -i't-\!iii  K, 

15.  Whoso    arc    all    the  so kit  -kmiirnVk-wa  ad-il-gai! 69.  I  am  going  home. Iff-lu-muu-ai-ui  a'k-tiin-a. 
hands? 70.  AVhen  will  you  so  south  !     ka-ko-iro  i»aun  a-nl  a  k  ni  ' 

Hi.  Xngrrn's  (possessions). 
17.  At  Nugeru's. 

IS'iig  c-ri'it-kun.' Niig-e-nit-kim-ut. 
71.  To-morrow  I  will  go  east. u  -bin  -xun  go  ka-wnn-a-nl  fi'k- 

tuii-a. 18.  To  Xu'scni  *. Xug  e-iiit-kun-nim. 
72.  Whither  will  ye  go? 

cii-mun  11  i[i  si  al-rtk-ta-ni-A'k- 
19.  A  tern's  bill. ut-yu-t!i-klb  si'-go. 

pi-si  '. 

•JO.  A  womuiof  anpctone. tu-nak-tu'p-ku  niii.- 
7:J.  When  it  becomes  good  or na-Uiio-sVk-put. 

gets  well. 74.  It  \vill  become  good. na  kuo-sln  i-a  k-lo. 
Intrmuilice  tcrbt,  <tc. 

75.  -  —  will  bo  plenty. a-ma-dra-ni  -a'k-to. 
70.  If  or  when     shall  be a-ma-dr;ik-]nit. 

1.  1  am  hungry. 
2.  I  become  huugn  . 
3.  I  shall  become  hungry. 
4.  You  arc  hungry. 
:t.  You  become  hungry. 
6.  You  will  become  hungry. 
7.    Ye  aic  hungry, 
f.  Ye  become  nuugry. 
9.  Yo  will  become  hungry. 

]<).  He  is  hungry. 

11.  He  becomes'  hungry. 1-.  He  will  become  hungry. 
13.  They  are  hungry. 
14.  They  become  hunv.r\  . 
!.">.   They  will  become  hungry. 
10.  I  am  making  water  (uri- nating). 

kak  liin-a. 
Kak  si-nih  a. 
kak-sl-nl-a'k-tiin  a. 
kak  m-lln. 
kak  .-i  rii-tln. 
kak-si  nl-a'k-tu-tln. 
kali  lii-se. kak  si-ru-so. 
kak-sin  f-a'k-tu-se. 
kak  to. 
kak-M  10. 
kak  -»iH-l-:Vk-to. 
kak-tii-an. 
kiik-si-ru-an. 
k;tk  si-iil  irk-tii-an. 
ku  i.j.-Vk  tun  ii. 

pithily. 77.  When     was  plentv. 7K.  T  foreet. 
70.  V»u  forget. 

HO.  1  i'or^ot  completely. 
81.  They  will  come,  be  here. 
82.  They  will  not  come. 
83.  I  am  K°m£  to  stay. 
84.  It  has  gone  out  {pfye,  *tc.). 
85.  They  dive  (ducks). 
86.  They  come  up  (ducks). 
87.  There  will  bo  a  dance. 
88.  Dance  1 
80.  I  am  drunk. 90.  I  cut. 
91.  I  sew. 
'.Yl.    I've  hurt  my  shin. 
!'!!.   I  hit  mv  nose,  make  it 

W..J/I  
' 

a-ina  diiifi-mut. 
wu'n-;i  ](ii-i'-gu-a. 
i'l-u-it  .  pu-i-gi. 

pu  i  m'lk-sliii-eir-ri'fi  ;i. 
plu-t-a'k-tun. 
pln-i-uii-i't-tuu. 
»-kut  }  Iii-i  a  'k-titii-ii. kam-Iv-wau-na.  - a'ff-liik-tu  -an. 
kn  k  i  iiiyu-iui. u-a  inl-iii  ;Vk-to. 
n-o'-mi  -lIiHS.).u-u'-mU-vP(P.). 
inn  ;.  U-tiifi-a. wu'n-ii  pi-Ink  a. 
wu'n-a  ki-h-ii. 
kin  -a-drak-tufi-Ji. 

pu  -*\  -kak-tuu-a. 
17.  1  was  making  water. 
18.  I  am  going  to  make  water. 
111.  luit  is  making  water. 
20.  I  am  talking. 
21.  I  was  talking. 
22.  I  will  talk. 
•J:;.  You  were  talking. 
24.  He  is  talking. 
25.  It-td  is  talking. 
26.  I  am  singing. 
27.  1  was  singing. 
2S.  T  will  sing. 

ku-i-iak-nVii  ertifi  a. 
ku-i  ]ak-lu  -nl  a'k  tiiii  a. 

ku  i-jii'k-to. Ok  -lia'k  -Itin-ii. 
6k-lia  k  lun-er-iifi  ii. 
ok-b:Vk  tii-ui  a  1,  tun-a. 
ok-hak-tiiui-iu-tfu. 
Ok-ha'k-to. 
I't-tu  ok-ha'k-to. a-to'k-ttin  ii. 
a-tok-tiin-e-riin-ii. 
a-t6k-tii-ni-;Vk-(uu-;i. 

ecu. 
94.  I  bump  my  head. 
:<">.   F  bump  my  fWchead. 
IHi.   1  hurt  my  knee. 

i»7.  T  crack  my  crazy-bone. 
98.  My  foot's  asleep. 
99.  Ho  f'alla  in  the  snow. 

100.  HP  falls  backwards. 
101.  lie  falls  sidewava. 
10'J.  He  falls  forward. 
30;{.  He  falls  into  the  water. 
104.  He  fallaby  clipping  on  hU 

a-pok-tun  ii. 
ka  ti-nin-Ji. 
sit-ko-uk-tun-a. 
Il-kut-ftl-;tk-tuiV;i. 
ka-kll-i-sak  si-run  ii.  s 
li:i  -kak  -to. 
iii-weak-to. 

in  uu'k-to. pii-tu-kl't  to,  pa-ttdk-to. i-nulk-to. 

ko-ai-.ja-ke'i-yu  a. 

I".'.  1'ou  were  singinu- 
30.  He  is  singing. 

a-tok-tiift-e-ru-tin. a-lo'k  to. 105.  He  falls  by  slipping  on  his ku  ai  -jan-iia  k-tu-ii. 
:il.  Ittd  is  singing. 
:!'_>.  1  am  laughing. 
;j:(.  He  i*  laughing. 
H4.  He  is  smiling. 
:t5.  I  am  walking. 

a-to'k  to  i't-tn. 
Ig-lo'k  tiiu  ii. 

Ig-lii'k-to. ku-inu-yiik-tu-Ji. 
pi-so-a'k-tiifl-ii. 

IOC.  He  almost  falls  by  slip- 

ping on  hia  heel*. 107.  He  shoots  at  a  target. 
108.  He    (the    deer)    has   no 

ko-ai  ja  ket  kai  ak-to. 

iielc  sa-rak-tn-a. 

iinji-e-ru-l't  -yo. 
3C.  He  is  walking. 
aT.  Itluis  running. jii-so-a'k-to. 

It-til  ak-pauk-tu-a. 
109.  "What  are  you  laughing at  ? 

cu-bi  Ig-lu  k-pi  ? 

38.  The  bird  is  flying. ti'n-mia  iz-l-ku'l-ye  ru  ;i. 110.  You  strut  with   your  el- ah-u-tau-kwak-tii-t!ii.* 
:;».  11  til's  knife  is  bad. I't-tCtb  sa-ylk  a-si-ru-ii. 

bo  W.H  out. 
40.  1  am  cold. a-la  iiak-tiin-a,  ki-viu  a  k-tfin-ii. 111.  Itiabad. pi-lu'k-tu  ii. 41.  He  will  become  cold. a-la-pnk  si-nl  a'k-to.                      .  112.  It  is  verv  bad. 

]ti-la-j)i'k-su  it. 4i.  1  am  getting  warm. 
43.  He  will  become  warm. 

u-n;vi'k  si-luu-;i. 
ii  Uiik-sl-ni  -a'k-to. lilt.  It  is  don'o  with,  over. pi  yu  k  so.     Interrog.  pi-yu'k- 

pa  .' 

44.  It  is  cold  ! 
45.  It  is  hot! ki-;,Iu  ak-pa-si'l  yii  : 

H-naU-pa-si'1-ya  ! 
114.  I  want. 
115.  I  want  my  jacket. 

wufi-.:i  ]>i-sii-kt-ga. 
a-ti'-ni-lun-it. 

48.  It  is  dark  ! ta-p:i  si'l-yii  ! 110.  I  want  some  water. 
i'-muk  liiu  a. 

47.  It  will  become  cold  to- u-bla-xo al-a  pak  sin  i  a  k-to. 117.  1  want  a  chew  (of  tobacco). wi'-Iak  simi-nlfi. 

morrow,                           j 1  IS.   He  puts  on  his  boots. 
kfrni  niik-ta'k-to. 48.  If  it  is  cold  to-morrow  I u-bla-xo  al-a-pak-put,  aud-lan- 110.  He  puts  on  hi.i.jarlu-t. a  ti-2i-io. shall  not  go. I.ftri-rt.yiifi  a. 120.  Ho  puts  on  his  mittens. ait-bat-l-r6. 49.  A    stone    sinks    in    the 

uj-ya-iuii  kl'm-me-ro  i-mu'-m  . 121.  He  puts  on  Itis  breeches. ka'k  -a  -lik  -so. 
water. 1±.'.    Wake  up! 

It-ftgl-ci! 50.  Who  is  that  (man)? 
kin-au-ua?3 123.  Give  mo  a  light!  I  want 

l'g-n.\  Oft  mi  n  !  ku-ki'ig-liiri-a. 51.  Lie  down  (to  a  dog)  ! 
a  ko-wi'd'-H.1 

to  amoke. 
52.  Lie  low  !  pi. a-ko-wi't-yo  ! 

124.  Where  havo  you  bevn  to  ' cu-niini  kid-li  Tn-a-bwi? 
,';>.  (io  aw«y  ! a-wu'n-a-rln  (S.I.  a-\y(in  a-rl't- 125.  How  long  will  you   lie? kap-si-nik-si-nik-i;i-ln-tln1 

1'.)- 

(on  a  iomiiev. M.  (In  liome!  pi. 
Tg  hi-nmn-'i  t  \  r  ' 120.  Ts  it  far.' u-ma-si  k  pa  ' !>'i.  t',o  home!  (to  tha  tent). tu-peu-niun-Vt  yo  ! 

1^7.  Is  it  nem  •  '. Uiii  in  1  -pa  ' 5(1.  I'ome! kaiin)  (S.).  kait  yd  (P.). 128.  It  has  sunk,  fallen  under 
ka-tnk  >i  iiir  ro  l.'i  -si  i  lu-itui. .".  Let  him  come! kai-li. 

(waiei  i. 
,'s.    Yon  darken  (1  he  window  i. 

ta'k-tu-tln. 129.  He  (the  bird)  lias  flown. 
Hn  ik-fi'm-er  o. r>!(.  He  went:  in,  entered. ls-1'fi-e  ro. 

I'M.   Your    sh  oe  -  *  1  11  i  M  n    in sin  -ytVk-su  -tin. 
CD.  Did  he  enter'                       ;  Is-I'ii-a-ba? broken. 

IIoiitM-luihl.  party,  \e. 
"  Ku-ui-a,"  jai'ii'in  fni-  \ Danish. *  Third  person  singular. 

5  "  I  iH'como  numb." 
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COLLECTED  AMOM:   Till.   A.s/i  /.1/o.s,  ,fc.— Cniitinm-il. 

ft***. **    
Kneliali 

„.. 

Eekirao. 
Intransitive  terbt,  tt-c.  Conhiiueil. Intraiitivc  verbs.  &c.  —  ('o:itintirii. 

131.  Tie  your  shoe  strings! sit,    \rr  I'll! 214.   I  havo  HOIM- aliik  tiik-«l'  me  iftflii. 
132.  1  have  no  shoe,  strings. sin  M'k  tini-.a. 215.   1  shall  ft,. 

a  Ink  la-  nl  a'k 133.  He  weighs. nkii-mai  si-la!.  In. •IV,.  1  did  not  tit,. a  Ink  Inn  ail 
134.  Take  one  '.  (one  of  two). ai-pa  pi  k  sa  rin  ! 

217.  I  do  not  know. nel  n  in  n  a. 
135.  (!et  out  of  the  way! ka  ki  -ill  li  a'k-sl-gal 218.  1  iln  not  know  it. 
]3(i.  He  sits  down. et-tuii. 21U.  You  did  not  know. 

I'l  nil 

137.  He  is  angry. sa-per-  na  k  lo.  sa  peri;  -salt  to.     220.  I  hear. til-fa  t i;;s.  He  is  nvmf. u-mi-iiak-to.    Inter,  u-uil  na'k-     221.  I  lie,  ud. 

pa 

222.   You  heal  d. 

I'l-u-It  tu  w  1(1. 

139.   They  are  copulating. 1,11  >  II   k-tll-lU. 223.  I  HUH. 

wii'n  a  tan  ! 

140.  1  eome. kai'  r  tin  ii. 
224.  I  do  not  set,. tail  lin 141.  Thou  eomest. kiii  -rn-tin. 225.   I  did  no' 

al  t  kit  ka. 
142.  He  cnmcs. kai'-ro. 226.  Did  yon  seo  1 

tail  In  k  -pi  -n  .' 143.  We  come. kai  rn  xnn. 
227.   Hid  vesee  ' 

taii-tn'k  i 
144.  Ye  i  nine. 

kai  in  se 22S.   I  killed. i  ii-kn't-kl-gN. 

1  1."'.  Thev  come. kai-rii-iiu. 229.  X  hou  killed**. 1  In  it  In  ktit-k-kt. 
140.  T  came. kai  me  inn  a. •:  :o.  Ho  killed. 

tu  kn't-ka. 117.  Thou  earnest. kai  me  ru-tin. 2.'ll.  1  die,  am  dead. tu-ku-in'n.ji. 
148.  He  came. 

kni-me-ro. 2:12.   I  am  not  dead. In  knn  ait  M 
14!>.  \Ve  came. kai'-me-rii-\nii. 2:O.   Kakaguna  ueaily  died. nn  na  ml  si-nik  kai  ak  to   K  < 
laa.    Vo  came. kai  me  ril-se. 

ka  ft 

151.  Thev  came. kai  me  ru  iiu. 
234.  It  is  spoiled. I>i-hik-«rui-e-ro. 152.  I  shall  come.                                 kai-lll-a  k  tun  a. 

153.  Thon  wilt  come.                    ,  kai-lll  a'k-tn  lin. 
154.  He  will  come.                          kai-nl  a'k  to. 
155.  We  two  v,  ill  come.                  kai-nl-a'k-tu-xu. AJjtcticti  and  participle*. 
156.  You  two  will  come.                kai-m  a  k  1  u  tun. 

157.  They  two  will  come.                kai-lil-a'k-tll-Mi. 
1.">S.   We  shall  eolnt  .                         kai-ni-a'k-tu  \nu. 1.  Thick. si-li'k-tii  ». 
l.'iil.    Ye  \\  ill  eome. kai  lil-a'k  111  se. 2.  Thill,  slender. 

a  nn  l.yn.-i. 
160.  Thev  will  come. !,  tun. :i.  Si|uaro. lt-kan  i:i. 
161.  If,    when,  &c.,    he.  shall 

kai'-jml.1 
4.  ICotiml. kai-u'k-sna. come. 5.  New,  younn. mi  la. 162.  When  or  because  he  came. 

kain-mnt  .  ' 

li.  Old. ii  t.i  ka. 
ltj':i.  J  came  not. kain  ail  yilfi-ii. 

7.  Hoar. 
kai  ni  t-yil  a. 

164.  Thon  earnest  nol. kaiii  ail  tit-tin. 8.  Far. it  ma  /.rk-sii. 
!().">.  ile  came  not. I.ai.l  ait-J'O. 9.  Good. 

na  kii  n'lli. 
166.  Ye  came.  not. kain-ait-yu-so. 10.  Bad. 

a  si'  ink. 

107.  I  shall  not  come. kai-nt-nn-Vt-vrtfi-ii. 11.  Heavy. 
u-ko-mait  yu  :i 

168.   \Viltthou  conic! kai  m-ii'k-pi) 

12.  I-i^ht". 

a  ke  1  \u  ii. 
Hill.    Will  he  come' kai-nl-iVk-pa  * 13.  Clean. 

Ip.kl't'-yii. 
170.  Will  ve  eome  .' kai-ni-a'k-pi-se  1 

H.  Stroll-. 

sit  n  ]  111  a     .11  a  a  1  !  u    i. 

171.    I  cat.' 

ne'x-i'  rim  a                                                15.    Killed. 
tu  kn  l-kii. 172.  Thoneatest. '  it-tin.                                       10.  Lauded,  o:!  top. 
ka  ki  i 173.  Hi 

ne'x-e  ru  a. 

17.  Fro'/.eu. 
kl-klt  kii. 

174.    Ye  eat.                                         He's  .-  rn  se. IS.  Ixist. ta.mn'k  tii. 

17.-,.  Thev  eat. ne'\  e-tai-iin. 
19.  Big.                                           du-o-ru.   ii 

176.  I  sleep. si-nl'k-titn  a 20.  Little.                                          mi  k  i  rn  i. 
177.  Thon  aleepest. si-nt'k-tutln. 21.  Lou".                                           til  k  i  in-ii 
17S.  He  sleeps. si-ni'k  tn  ii. •_"_'.  Short.                                           nail  vn  a. 
17SL    \\"C  two  sleep si-nrk-tii-iYii-nf. 2::.  Klon^aled  in  shape,  hut     tiik  i 
ISO.  Thev  two  sleep. si-nt'k-tu  nu. short 
isi.  Wo  sleep. si-lll'k-tll-n'fi-lil.                                    24.   I'rctlv  lonu.                              tilk  t  -t  ai  o  ,i  k  to. 
1*2.   Ve  sleep.                                  Hi-ui'k  tu  se                                         ••:,.  Cold.                                         al-a  na. 
]»!.  They  sleep. ai-nl'k-tn-lin.  si  nl'k  Inn.                   20.  Hot.                                              n  na  k  tn  .'i. 
l.-l.   1  shall  sice]). si  inn-ni  a'k  l                                   :'     27.  Full.                                                          i  1  In. 
I.-:,.   When,  because,  he  slept. si-nVg-mnt.1          •                           2*.  Hroken.                                  na-wl't  kii. I>'i.   1  i!o  not  sleep. 
187.  1  shall  not  sleep. 

si-iafi-I't-ytina                                     2'J.  Returned,  hroti'iht  hack,      kai  ii  n  in  I  I  I  .i. 
si-nlfi-nl-nii  I't-viifi  ii.                        30.   l''or  sale.                                   a-kl  tculki,  a 

18*.  Are  YOU  asleep  ' si  ni'k-pi.' 
:il.  Xetted. 

na  ]>i  I  to. 189.  Is  he  asleep  .' 19!l.  I  am  scared. 
si-ul'k-i,.i  : 

ku-Ua  liik  tnn  a. 

:'.2.   I'.lowu  away. 

33.  Inside-out. 

tin  t'l 

lid  ll  i 
lltl.  Thou  art  scared. 

kD-fa-IAk-ta-tln. 31.  Fast. 
eu-kai  ro. 

1HJ.    lie  is  seared. 
ku  ira-hik-tll-a. 

:i.">    Hani. 
i  u  a. 

[83,    \  e  aw  seared.                           kn  y,.\  Ink  -lii.se. 30.  Slow. 
en  kail  lo. 

I'.M.   I  aa:  notseaieil                         kn  -a-luii-jiil  yhii-a. 
:i7.  .soft. 

a  kit  yu  ii. 

11*5.  Art  thon  sealed  '                     kn-ga-lnk  pi  ' 
l!)(i.    Is  he  seared  '                            kn-sa  Ink  pa  ' 
197.  Are  ve  scareii  '                       ku-^a  liik  p 
198.   I  lie  (tell*—).                          leok  a  hi  tu  n  .1 Adxrkt. 

I'.iii.   'I'hou  liest.                                 tcnk  a-  lit  -ill-till. 
'_>l'n    Holies.                                     teiik-a-lii-ni-a. 
201.    Ve  lie.                                          tcnk  a  hi  rn  se 1.  Not. 

pi  'ii 

202.  They  lie.                                  tcflk-a-h't  In  rn  a. 

pi  .a 

2n::.  When,  because,  In-  li.-d.      tcu'k-a-lo-mut, 
2.    I'p. 2C4.    I  do  not  lie.                                   tcnk  a  lo-\\  i't  \  tin  a :i.  rpwanU.                                        'i  n  a 

20".    I  steal.                                             1  1-  a  li  k  1  Una  .                                             1.    Down. 
201'.   Thou  stealest.                           1  1^  a-H'k-tu-tln.                                      5.   Downward-i 
207.   lie  steals.                                   li'aliktua.                                          6.  tlndemealh.                                         ni  in.'i. 
20S.    V,    steal.                                        llg.a-ll'k.  1  1,                                                   ,    Yonder 
2a:i.   Tiiev  steal.                                tin  a  11  k  tn-ali.                                                                                                /lai  „  a  ...til  ,.:  sij,l 
210.   I  will  not  steal.                                                           tnfl   i.                        ;     Indoon                                                  ;  ma. 
211.   1  "o.                                             a-lnk  liik  In  tt  a                                      '.».   Th                                                 t.i  lint' 
212.    Ifeuoes.                                      a-Iuk-tak-to.                                           10.  Thus.                                           tain: 
213    I  went.                                     alnk-ta  me-iim-ii                               11.   Here,  in  the  le,                        U  imi-ni  l-.|ii-ml. 

1  Kuturc 
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VOCABULARY  COLLECTED  FROM  THE  ESKIMOS,  fc.— Continnoil. 

English. Eskimo. KiiRlish. liskimo. 

Interjcftiont. 
Conjunctions. 

1.  Yes,  liore,  take  it,  come 
(to  a  dog). 

2.  No. 

3.  Where's! 
4.  Come  on! 
").  (let  out  !  Go  on! •  lay  ! 

7.  Hark! 
(-.  (let  on! 
!'.  Come! 

10.  Encore! 
11.  Moss  me!  (surprise,  &c.). 
1-J.  ll< 
i:i.  What? 
11.  Indeed,  alas! 
],">.  Don't  know! 
3(5.  Don't  know,  perhaps? 
17.  "Mak,  haste! 
18.  Oh! 

HI 

nan.     nail     ml,    Kau    
Cm-nSI 

ki'-tai!' 
a-tal  I  ii-tai-ja. 
a  ki'iu!  a-kuji. a-tu. 

ku!  kil!» 
tii'l-la!' 
ki,  ki! iVk-qla! 
kwan  ! 

(  a  !  cu-ii! 

naU-mT.1 

aitcu.« 
a-kl-ii!  a  ka-n6.4 
keM'mii! 
a-na-na.* 

I.  Anil,  also  (enclitic). 
2.  More   a^aiu  icnclilii:). 
3.  Thus,  then,  so. 4.  Only. 

—  In,  —  hi  ;  —  na'^-ln,  —  niT'g-lu. 
—  su-H. 

kl-sl'm-I. 

Frfpoaitions  (en<-< 1.  In,  on,  with. 

2.  To,  for  (m"tion.  IIUI-]M>.S<'.  ) -ml,  -nl.« —  mun,  mm.7 

.    Intensive,  diminutive,  ttc.,  termination!. 
1.  Kf. 

2.  Vci  v. 3.  Little. 
4.  Bad. 
5.  Terminations  of  cmiilia-  ( 

sis.                                 ) 

—  piik,  —  ptiu.' 

—  pai  j 

—pa-ln,  —  kn-lu.10 
—  jii  hi. 

-«»•'.'„ 

—  u-ini.11 
'French,  "allons." 
2  Diiving  aud  leading  dogs. 
3  With  A  negative  Idea  frequently. 
4  Exclamation  of  ignorance  or  possibility, 
6<  'iy  «>t'  pain. 
•Example,  si-lso-mi,  "mi  i! 
'Example, Ig-lti-muu,  "to  thehouse;'1  niinti  mun,  "forbears.11 

"Example,  u-nif-ak-pftk,  "ship."    Kn-puu,  "Great  river." 
1  Kxam]>lo,  na-koP-pai-y ft !  "Itisvery 
)0Caressing,  example,  "kl'm-ml-pa-ln! "  "Dear lift h- puppy !" 
"One  or  both  appended  to  a  word  lor  emphasis,  "  kapsin* 

i  low  many,  pray?"    "AuiadraKluiigo,"  "  \\iy 

many,  indeed." 



IV. 

CATALOGUE  OF  ETHNOLOGICAL  SPECIMENS  COLLECTED  BY  THE  POINT  BARROW 
EXPEDITION. 

iaml  by  JOHN  MuiiDOCH,  A.  M.,  Sergeant  Signal  Corps,  17.  S.  Army. 

[Arranged  according  !»  tbe  ].!:m  <;ivcn  in  Prof.  otU  T.  Mason's  "Ethnological  Directions  Kelativo  to  the  ludfnu  Tribes  of  tho  United 
Mates."    The  collection  ia  in  the  United  States  National  Mtneniu.] 

III.-CUXTITRE. 

(1)   FOOD   OR  ALIMENT   IN   GENERAL. 

C.  Narcotics. 

TOBACCO  (tan-icaJc,  "/(•/;«").  —  One  specimen.    Prepared  for  smoking  —  cut  up  and  mixed  with 
•willow  bark. 

Collectors'  number    889 
m  number    89803 

E.  Drug*,  etc. 

MEDICINE. — One  specimen/   Apparently  earth  from  the  cemetery — administered  iuternally.(f) 

ITS'  number. 
5U723 

(3)  VESSELS  AND  OTHER  UTENSILS  OF  HOUSEHOLD  USE. 

A.  For  holding  and  currying  n'«tcr,fond,  <tr. 

MEAT  BOWL  (pl't-ttttT. -«).— -Four  specimens.    Large  round  bowl,  carved  from  one  block. 

n   

           7jJ7U  Wlt'Wi  >•' 

WOODEN  BUCKET  (ku-tuu-a), — Three  specimens.    With  ivory  "eais"'  for  attaching  handle  of 

wire,  thong,  &c.     I'sed  fur  water,  &c. 
,..     370 

           .10703 

BUCKET  "EAR."— One  specimen.    Made  of  ivory,  for  attaching  the  handle. 

•  i-s' number   
,:n  number   

WOODEN  TUB  (tt-H-m-puu).— One  specimen.    Made  of  bent  wood. 

Collectors'  nnmber   Museum  nuniln  r   
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B.  For  Kcrriiit/  (intl  catintj  Jwxl,  <(r. 

STOM.  YESSEI,  (itt-ku  ~in). — Four  .specimens.     liroken  oblong  vessels  of  soaps  tone,  obsolete, 
and  superseded  by  iron  or  tin  pots,  which  are  called  by  the  .same  name. 

( 'nil.  'ct.  .1-1  '"limbers    080  1039  1ITO  10!»7 
Museum  numbers    ,-'.i,-Mi  89885 

I'OTTEII\. — Three  specimens.     Pieces  of  a  pot  said  to  be  made  of  clay,  feathers,  and  blood,  and 
baked.     Obsolete. 

Collectors'  number    1588 
M  iiseiim  uiiuilier           89697 

c. 

MEAT  TRAY  (j-li-lri-a,  im-o-ni-n'  rn}. — Five  specimens.     Shallow  tray,  made  of  one  piece  of  wood 
for  carrying  and  holding  food. 

('.. Heelers'  numbers            223  3112          l:rj:i          1370          1377 
Mu-i   i  numbers        73575        7:i.i7(i        8HMJ7        SUM        .-'.W(is 

WHALEBONE  CUP. — Six  specimens.     Cups  and  dippers  of  various  sizes,  made  by  bending  a 
strip  of  whalebone  round  a  wooden  bottom. 

i  I  i  i 
Collectors' numbers            031         HOD         13i!(l         l:;ol         1302         1303 Museum  numbers       58560       89850       89851       898i2       89s, 

Ivonv  I'OiiK. — One  specimen.     Small  and  two-pronged. 

Collectors'  numlHM    325 Museum  number           50731 

STONE  MAUL  (kaYi-ln). — Twenty  eight  specimens.     Head,  a  cylinder  of  stone,  generally  massive." 2>cc(olitc:  when  hafted,  lashed  to  a  wooden  or  bone  handle  with  thong. 

Collectors'  numbers   ..  f:i  112  11s  1:11  132  Ilil  196  j 
Museum  numbers   ,    50034       B6831       f.oo:;:;        ('.}          X,i:,l       :m:n>      50037 

Collators'  numbers  .  .  2115  21)0  21:!           217  218           221            222 
Museum  numbers    50«:.s  566  50032  Sfi(i55       5u;.V>       50031 ' 

Collect. .is'  numbers  ..  22  24:i  24.1           2(14  8C9           K77 

I  Museum  numberi    r.iio:ifi  :.&;:•,:>  5ii05i      .-.ijiiii  s!)«u 

Collcctois  •numbers...          |i:o:i         1111:1         112(i         11711         1181         1241,       1727 
Museum  numbers         8»(»i7       KSiHiiti       80603       89069!    8J63C       89055:     89060 

  »1   I 

BONE  3IAVL  (ka>i-tu). — Five  specimens.     Head,  oblong  piece  of  hard  bone,  secured  by  lashings 
on  the  end  of  a  short  haft. 

.  , 

aieotonnmmben        1045       1040       1047       1048  :     1013  < 
umbers        89848       89847       f9849       89B4C       S9845  | 

WOODEN  SPOON. — One,  specimen.     Large  spoon,  or  ladle,  neatly  carved  from  soft  wood. 

Collectors'  number    1. ':."••! Museum  number...            80739 

BONE  DIPPER  (kil-i-yi'i-lii). — Seven  specimens.     Ubloug  shallow  dipper,  or  ladle,  for  water,  &c. 

1013 
Collector*'  numliei  s. . . . 
ilnseuui  iiiniib<>rs   

774 

934 

S94I4 1070         1102 
89412 

I 

I2M 
89111 

1397 
69418 
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IVORY  DIPPERS  (l-mo-syi't,  Td-ltg-pAj  kU-tg-Ku'g-a-ro). — Three  specimens.     Large,  dipper,  with 
handle,  made  of  one  piece  of  fossil  ivory.     One  from  each  village,  Niiwul;,  l'tki;i\  win,  and  Sidaru. 

r   I. .is  number*    D71  033 
Museum  numbers            59533  89833  K> 

WATER  DIPPER  (im-o-Hi/ii). — Three  .specimens.  Made  of  21  .single  piece  of  inomitaiii-nheep 
horn. 

( '..Ib-eims' numbers...  W  I -".i1:  1577 
Museum  numlH-rs            &'M*  i-'.iv;l  89KM 

PIPE  (ku-i'n-ya). — Eleven  specimens.  Wooden  stem,  with  metal,  bone,  ivory,  or  stono  bowl, 
for  smoking  tobacco,  sometimes  mixed  with  willow  bark. 

. 

Collectors' numbers    10         '170          705          834          864          015 
Museum  numbers        5(i737        56852       89288       81f."Jl       80290       89.'»C 

Collectors' numbers            !I54          11 2!)  3)          175'.' 
-Museum  numbers        89285       89-J87       89284       89289       K>. 

   ____!    i 
1  tTnfiushud  stoue  lu>wl. 

PIPE-CASE. — One  specimen.     Long  pouch  of  white  ermine  skins  for  holding  tobacco-pipe. 

j 
lorn'  Dumber   ,   ; 

.Museum  number            ",("44 

TOBACCO-POUCH. — Three  specimens.    Made  of  deer-skin  trimmed  with  fur  and  woir.'cd. 

Collectors' numbers    889  1MI  1350: 
numbers            ROtOI!  RMnl 

TOBACCO-BOX  OF  ANTLER. — One  specimen.     Carved  into  the  shape  of  a  sleeping  reindeer. 

( 'olleetot.V  number     

Museum  number 
" 

D.  Ornamental  and  miscellaneous. 

LAMP  (k6-dlii). — Six  specimens.  Shallow  dish  of  soapstone  or  sandstone,  nearly  half  moon 
shaped,  for  burning  oil,  with  a  wick  of  moss.  Large  for  house  use;  small  for  traveling. 

Collector*' numbers...  133  S7'_>         120X         1'JIO         l'."v         17:11 
Museum  numbers       5M7::       SIVTII       s:i»l       ->-l       SU882       89SW) 

HOLDER  FOR* LAMP  BLUBBER-STICK. — One  specimen,  itude  wooden  eftigy  of  21  human  head 
and  body,  made  to  fasten  upon  the  wall  over  the  lamp,  with  a  hole  in  the  middle,  in  which  can  bo 
stuck  the  pointed  stick  for  holding  the  lump  of  blubber  to  feed  the  llame. 

Collectors'  number   •  108 Museum  number   

(4)  CLOTHINC. 
A.  Raw  material. 

HARE-SKINS. — Five  specimens.    Native  dressed  skins — raw  material  for  clothes. 

17.%4 I7S5 

Collectors'  numbers   

1751 

1758 
Museum  number   1         89915 
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('.  tin  its  ofclothiny. 

TOY  CLOTHES.— Oue  specimen.     Models  of  Eskimo  garments. 

Collectors'  number. Museum  nun 

t)07 

DOLLS. — Four  specimens. — Faces,  heads,  and  whole  men  and  women,  made  of  wood  and  dressed. 

Collectors'  numbers. a  numbers... 
1123 

897^4 
1138 

1304 

80728 
1358 

D.  Head  clothing, 

WOODEN  MASK  (ki'-nau). — Fourteen  specimens.    Worn  in  ceremonial  dances. 

Collecti Museum  numbers  .. 

Collectors'  numbers. 
.Musi  urn  numbers  .. 

1037 
89811 

50408 

1050 
89815 

286 

1056 
89814 

258 

564% 

1057 E0819 IOCS 
773 

1074 

856 

1583 

DANCING  CAP  (M'ft-ril). — One  specimen.    Conical  skin  cap  trimmed  with  rows  of  teeth  of  the 
mountain  sheep.     Worn  in  ceremonial  dances. 

Collectors'  number    803 
Museum  number           89820 

E.  Body  clothing. 

MAN'S  JACKET  (a-ti'-yc). — Three  specimens.    Hooded  frock  of  fur,  worn  -with  the  hair  out 
(called  "parka"  in  those  parts  of  Alaska  occupied  by  the  Russians). 

Specimens.  Collectors'     Museum 
numbers,      numbers. 

ii!"  skins    11  56757 
Houiitam-sbeep  skins    87  567fJ 

!dn    K4  56731 

MAN'S  CLOAK. — One  specimen.    "Circular"  cloak  of  deer-skin,  worn  as  an  outside  wrap. 

Collectors'  number      94 
Museum  number           56760 

F.  Arm  clothing. 

GLOVES  (d-drl-yud-rVn). — Two  specimens.    Made  of  deer-skin — hair  in. 

Collectors'  numbers    128  974 
Museum  numbers           56747          89829 

MITTENS  (ai't-Mt-i). — One  specimen.    Made  of  deer-skin. 

Collectors'  number    973 Museum  number           89828 

.   / 

G.  Leg  and  foot  clothing. 

MAN'S  FTJB  BOOTS  (Jcu'm-mun}. — Four  specimens.    Boots  reaching  to  the  knee,  made  of  some 
ehort-haired  skin;  hair  out;  soles  of  white-dressed  seal-skin. 

Collectors' numbers    91  110  111  770 Museum  numbers           56759          56719          56750          89834 
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TOY  BOOTS — One  specimen.     Made  of  seal-skin,  in  miniature. 
65 

olliTlors'  number    1724 
          89555 

• 

MAN'S  BUEECIIES  (ki)'k-a-li.r). — One  specimen.     Knee  breeches  of  fur.  generally  d<  i-r-skin;  worn fur  out  or  in. 

('ollei't  ill's'  number    91 
Museum  niiiuln'r   

WOMAN'S  Ti;orsF,i;s  (kii'in miu'i). — One  specimen.     Tight-lilting  trousers,  ending  in  shoes  with 
ecal-skin  soles;  made  of  short-haired  skin. 

Ciillei'lii.-,    number    138 
Mii-enm  number           58748 

II.     I'lirtx  oftlfi:XN. 

EAGLES'  FEATHERS. — One  specimen.     Worn  in  bunches  as  ornaments  to  the  fur  jacket. 

   1150 
Museum  Dumber   •   

BELT-BUCKLE.— One  specimen.     Oblong  piece  of  ivory,  perforated  with  a  large  hole. 

Colin  tins'  number    1055 Museum  number    

MAN'S  BELT  (ttip-Nt). — Two  specimens.     Neatly  woven  of  feather-shafts,  black  and  white,  in  a 
regular  pattern,  and  bound  with  leather. 

r.,r.i'rt'>is'  numbers)    lll:» 
Museum  numbers            SIt.MJ 

WOMAN'S  JJELT  (.'<(>*>).— One  specimen.     Made  of  pieces  of  skin  of  wolverines'  toes,  with  claws, 
sewed  together.     Fashionable  and  highly  prized. 

'number    H-l 
M::  r    89542 

(."))  PERSONAL  ADORNMENTS. 

A.  Skin  <i,'iiiiiiii  ntation. 

LABBET  LANCET — Two  specimens.     Little  slate  blade,  shaped  like  a  lance-head,  for  cutting  the 
holes  for  the  labrets;  sometimes  put  up  in  a  little  wooden  ease. 

Collectors'  numbers    1153 8872 

1$.  Head  ornaments. 

EAU  KINI1.-5  (n<)-jijo-1n). — Two  specimens.     Ivory  hooks  to  111  into  the  holes  in  the  cars. 

Cor.i'it.n:-    ,n    '          '1.T40 ( 
Museum  numbers    <     8KJ87 

H.  lox.   11- 

'Two  i 
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LABRKTS  (tii-tii). — Sixteen  specimens.     Stone,  ivory,  or  hone  studs,  worn  by  men  in  the  eor- 
iicrs  of  the  mouth. 

m 
1031 

1042 1142 1183 11G6 

S-'.ITII.'I 

Ml?  17 
89710 

WITH 
897UG 

89719 
1169 11X7 an 

lild 

"  n'Ji.'i 

I7i:< S'171" 

89710 

*'ii\". 

89714 

(  S97H7 

•  B97UH 

(_  rtTOI 
•  1'nir. 

LABRKT  PLVGS. — Two  specimens.     Small  plugs  for  enlarging  and  keeping  open  the  labrct- 
holes  when  lirst  made ;  bone  or  ivory. 

Collectors'  jinmher  . Masemu  number  . . . 
M211 
89715 

1  Two  specimens. 

E.  Ornaments  of  the  limhs. 

BRACELETS. — One  specimen.     Leather  thong  sewed  into  a  ring  and  ornamented  with  a  bead 

of  soapstoiR1. 

'Uf..-i 
80388 

1  Pair. 

F.  Toilet  articles. 

IVORY  HAIR-COMB  (iil-liu-n-tfn). — Ten  specimens.     Small,  with  a  hole  at  the  top  for  the  fore- 
finger. 

'182 

183  ! 

>1M 

r>65(jfl 51567  , 
50569 

288 

1000  : 

ii;4'2 

56571 

89785  ! 

89385 

1  Two  specimens. 

G.  Other  personal  ornaments. 

AMBER  BEADS  (au-mfi).    One  specimen.    Made  by  natives. 

Collectors'  number. Museum  number... 

1716 

89700 

BENTALIUM  SHELLS  (pu't-tu). — Five  specimens.     Used  for  ornaments. 

tnrs'  number. 
Museum  iiiiinliri  ... 

i:i57 
89530 

(G)  IMPLEMENTS  OF  GENERAL  USE,  or  WAR  AMD  THE  CHASE,  AMD  OF  SPECIAL  CRAFTS. 

(I)    FOR    GENERAL    I'SE. 

IKON  KNIFE  (.srt'-i'iA-). — Seven  specimens.     Straight  knives,  of  various  shapes  and  sizes,  with 
wood,  bone,  or  ivory  hafts,  used  by  the  men. 

numbers   

Mnaeum  ininilici •.<    

810 
901 

89294 

970 
89296 

1056 
89821 

1B.1 80297 

llfi-' 

U'lO 

aesa 
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KNIFK-IU.ADI-;. — Twenty  four  specimens.     Mail*-  of  slate,  ground,  sometimes  fastened  by  lash- 

inga  to  ii  wooden  li;ii't. 

168 

an 

HI 

874 5<i<)IKI 

"liTI'J 

-Illl] 

-•iwit 

11X4 

10*2 

lllll'.l 

lull 

11.  II, 
iu:io MSM 

R'j5i»a 
MM MM 

106" 

in:,:; 
MM 

KICII 
10G1 

1107 S'I.V.17 

MM MM 

HIM 
1160 1587 

17111 

1714 

gun 
M»585 

MM 

\ViiALEBOXiMti..\nKD  KMi'K. — One  spt'ciiucii.  Ancient  knife,  made  of  ;i  bit  of  antler,  with  ;\ 
deep  groove  cut  in  it,  into  which  a  piece  of  whalebone  is  let  for  a  blade,  said  to  have  been  used  for 

cutting  I'at. 
Collectors'  numhn Museum  mimbf  r. . 

1422 
89477 

(JuKVKi)  K>,"U'K  (xur-i-.i->-i'ni,  iiii'tl-liil). — Thirty  specimens.  Short  curved  steel  or  stone  blade 
in  bone  or  ivory  handle — long,  for  working  on  wood  (nn'il-lhl);  short,  for  working  on  ivory,  «S:c. 
(sarirnin). 

IC3 

KIX 8i7          882 

M'isriini  nuinlM-rs              ."i^illl :..;i;i,- 
882 

:.i  ;:,.-,! 

8027S 

!»)7             !!"" 

Illl'tr;             1061 

81)270 .-li  '7'.l 
H928J >1I7>II       80586 

IMS"' 

1(17(1 Ins;         i  i.v.i 
117'J          11«) 

SM.'i.-d 
89281 

."i-Tl        .•>!>  7" 
89"77       89275 

ll'.lti 

1  I'lS 

vij       r.'in 

ivni 

MB) 88273 

S:l  '1  ' 

i":;.~, 

tut 

l".'i!          V'.Vi 

!".".(  i          1297 

MOM 
S!«i;:4      MHII.; 

,EBO>"i:  KMTK  (xti-ci-.ru). — Ten  specimens.      Like  a   little  spokeshavc,  blade  of  steel  or 
stone,  handle  of  bone  or  ivory,  used  for  scraping  whalebone. 

( 'ullcctors1  iiiinib'T*  . 
Must-mil  numlH'r*     - . 

Mlls'MIIIl   nllllll'i-ls 

UK           gtlli  1U77  1213          1219 
,  S1KIH7  MII:J:I       89650 

VJ25          122(i  12:«i  r.':i7 89652       l*%47  .<9(H8  8V6I5 

Nr:  scuAi'KK. — One  specimen.     Small  oblong  fliufrchipping,  used  for  scraping  whal.- 
bone,  without  a  liandle. 

(;<ilk-i  tors' 
MIIS..UIII  nuiill)rl 

1176 
MtU 

's  KMFK  (u-lu-ra). — Twenty-six  specimens.  Ilalf-inoon-sliitped  blade,  of  iron,  Hint, 
or  slate,  rarely  Jade,  mounted  like  a,  chopping-knife,  in  a  handle  of  wood,  bone,  or  ivory;  used  by 
the  women  for  cutting  everything. 

Collci-toi*'  tmmlM'i  t.... 
MMSIMIIII  iiiinilifi  . 

12 MM K f.iitilii 
129 

:ji6(io 
l!ll 

'871 

-WM; 

m 
MM 

f9t 

MM 

('ollci'fnin'  numbers.  .  .  . 
Museum  numbers     

057 

971 

1057 

sesKt 
1078 88877 1093 

MM 

(  iullcrliM-.s'  ninnbci'S  T. 
Mu  41-niii  iiiunbt'irt    1004 

89G88 

UN 

8M80 

UK 

ir.-j 

1170 89075 
1178 

89692 

('(>!!•-  (or-*'  muni"  ; 
Uluacuiii  uiimbf  rs    

1291 
BM 

tail 
M«0 

DM 

UM 
1585 806i£> 

1586 8.1676 

>  UamlU.. 



KXI'KDITION  TO  POINT   I'.AKJtOW,  ALASKA. 

ADXK  (iid-li-maii). — Eighteen  specimens.     Head  made  of  iron  (sometimes  a  hatchet-head),  liono 

with  an  iron  or  stone  blade  let  in.     When  hat'ted,  lashed  with  thong  to  a  short  handle. 

C..11.,  t..r-' numbers           LM4 
Mus.-um  numbeiM   

Ciilleetii is'  numbers            7i;:i  7,-:.  808  889  878  s!O Unworn  namben       89839      89s. 

!I72          1072          IHin          j'jnr,          1::17 

-i   

  I  _J   

STONE  ADZE-BLADE  (ud-li-mau). — Twenty-three  specimens.     Made  of  jadeite,  black  or  dark 
green,  partially  ground. 

lectors  numbers            t;'.i  70  71  12.1          130          irt 
Museum  numlicrs        56675       56678       566tt       :>«004       SGOCt; 

•x  numbers           214  215          210  246  247  Uif 
Museum  numbers        50028        OC667        Xl\Ki 

Collect. us' inmbel'S            2~>1  261  ll.»2 
Museum  numbers        j(ii;70        ">«««; 

Collectors' numbrrs         11. -..1         US!         i:«i-j         i:;rei        1423 
Museum  numbers        89661       89660       -:»;71 

BONE  ADZE-HANDLE. — OllC  S])ecimeil. 

*  'ollretors'  number    ;J 
ilnseum  number            Ofiftll 

CHISEL  (ktii-nu-sti). — Nine  specimens.     Short  square  blade  wedged  in  ivory  handle  for  working 
on  antler. 

(V.lcc -ti. rs'  numbc-rs            f.°4          ll«-il          KClJ          li«!i 
Museum  numbers        tio:in2       MI::I,I       Mi:',cu 

!tl  -          111.'  12fl'.' Museum  numbers        89303       89 
  ^   

SAW  (u-ltt-ffk-tun). — One  specimen.     Made  by  filing  teeth  on  the  edge  of  a  common  case  knife. 

•  s'  number   !  15 ii.  number. 

I'.ONE  SAW    (u-lu-fi'k-tun).—Oi\c   specimen.     Made  of  a.  reindeer's   scapula   (ki'asin).     Xewly 
made  on  the  ancient  pattern. 

Unseam    

KK. — One  specimen.     An  oblong  greeu  pebble  (kati'-rTlo)  has  been  used  as  a  hammer 
without  a  handle. 

umber   
Museum  number           56661 

IM.INT  HAND-DBiLL  (i'-t(iun,  l-ti<tj-it-xni<). — Four  specimens.     Long  chipped  flint  mounted  in  a 
•wooden  shaft,  for  boring  out  whale-harpoon  heads. 

umbers   I  (-70  937  1068 
•    oambere          m^ 
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BOW-PRILL  (ji<<<'A--/iui).— Fifteen  specimens.     Dull  of  steel   or  bone,  mounted   in  ;i  \\ooden shaft. 

810 

875 

95C ,  , .-'i!'', 

<  89501 
<   H9I93 

'    .  . 

. 

-•  •  •! 

(  89494 
"100-lrt 

1171 
1183 

89499 

895°0 

-••  .i'. 

.  ..  •- 

. 
\   89778 

> 

1  TJltrp  *pt  < 
•.•Ill' 

DiMi.L-BOW  (pi-zt'k-SU-a),  —  Sixteen   specimens.     Flat    bow  of  ivory  or  bone.  ol'ti'ii 
ei)};i'ii\'C(l,  \vitli  fi  strinj;'  of  nnvhidc. 

or 

298 

'836 
'861 

014 

920 

5W1 
<   89512 

?•  89509 

MM 

!M1       9JC 

"M] 

89515 

1004  d 
1200 

'1732 

89517    80308 

1   WI.M1 
1  T\YI1 

DRILL-MOUTHPIECE  (/,<M-w<-«). — Seven  siieeiinens.     Mndeof  wood,  to  he  held  in  the  teeth  with 
a  socket  of  stone  or  metal  let  into  it  for  the  drill  to  work  in. 

I  'l,l[r,   I 

BOO 

908  0.16  I       lOOlo 

SHEATH  Foil  DUILL. — One  specimen.     Ivory  scuhhard  with  ;i  loon  on  one  side  for  fastening  it 
hy  a  thrtiifj  to  the  hnndle  of  the  drill. 

Collectors'  nninhcr  . Museum  iiniulior   
1112 

9»447 

1)K1LL-(.'OKU    HANDLES.— One    s])eciinen.     Small    hones,  used  for    handles  to  the   drill-cord 
instead  of  a  how. 

(  'oll'-rl-ll  B1    Dl 

MuM'iirn  number — 

"\VnKTsroNK  (i'-]>ik-K«;oi). — Ten  specimens.     Slender  tapering  ro.l  of  jadeite. 

186 

229 393 797 801 

!• 

5B689 56603 

'R9620   89032 

MX 

SMALL  WIIKTSTONE. — Two  specimens.     Small  oblong  bit  of  stone  >;slate). 

MllSrIlli!   I1IIK 

MOW/ 

1  TV 

SLATK  TOOLS. —Three  specimens,     liroken. 

imber. 
Illll   lllllllllIT    .., 

'1728 

imen*, 

-AlAi;LINSl'llCK(.'). — One    speciiini.e      Slender  rod   of    hard   hone,   with   a    ]>oint  like  a 
Perhaps  a  marlinspike  for  working  lashings. 

,!»rr    . 
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Tool. -i;o\.— .six  specimens.     Lout;   narrow  box   hollowed   out  of  a  single  bloc-k,  with  cover 
fastened  on  by  stiuls  and  strings. 

Collector*'  number*              1144             1151 
Mu*fU>it  numbers                    W658  '        89861 

1152 

MM 

1318 

-'tc'V 

159S 

s'W 

TOOL-HAG  (<"'/.••<• /v/'-///r</7i. — Four  specimens.     Made  of  wolverine  skin  or  tlie  heads  of  wolves 
ami  foxes,  with  an  ivory  handle  (nic-o-mi'-n-lm-'n. 

f'ollrctors 
1004 1018 1118 1309 

MuKOinil  1 89770 

M'TiH 

89796 

NVWE 

BUCKET  ou  BAG  HAKIM.I:  (ni.r-o-mi'-a-lnci). — Three  specimens.     Arched  bar  of  antler  or  ivory 
for  carrying  bucket  orliag. 

Colli'C'l(ir>  '  niiiiilivrii 

41 

996 

1111 

?»4  '''I 

K94M) 

WoRKUACi.  —  One  .specimen.     Made  of  leather. 

ColltM  tors'  munlifr Mu«eum  ininiltef 

I07.-> 

BAG  (i-pi-d-ru). — One  specimen.     Made  of  a  bear's  stomach. 

13"'9 

W»799 

(2.)    AVKAVONS    OF    WAU    AM)    'I'lIK    1'HAS.i-:. 

A.    fitril-hif/. 

BLAND-CLUB  (ti'y-a-lini).  —  One  sjiecimeii.     Short  blnnl-pointed   piece  of  bone  held  in  clenched 
hand  for  striking  a  blow. 

Collect  (ITS'  number Museum  number 
Hid 

S14SKJ 

SLI.NI. SHUT  (lii'li-lH-ki'iii). — One  specimen.     Lump  of  bone,  with  a  loop  of  thong  through  it. 
Weapon  (f ). 

Collectors  numher  ...............................................  .  .  .  i)or» 

Muaeuin  n  urn  I>cr'  ...................................................          S!U7i' 

15.    Tliroiriiii/  iri'ii/ionx. 

IlAXDiJOAlU).  —  Three  speeimens.      Narrow  grooved  board  with  hole  for  ion-linger,  for  tliro\i-ing 
javelins. 

Collector.-.  '  niimii.  is 
Mlisi'tlin  niimbiM-H 

:,;w  ]:r_':,  i:;-_r, 
.-3_';4  S'.IUOU  Wmii'J 

KXOB  OF  BI1!D-,SLIN(;   (kf-Iuit-!-1tti't-tin).  —  I-'ivt-  s])ecimens.     O\al  or   roiiinl   knobs  of  ivory  ov 
deer's  ankle  bones,  to  be  tied  together  with  strings  and  make  a  '-bolas"  for  catching  ducks. 

'niimlM-rii 

Mn»«iim  numbers 

r.'.'.l 

y.i.-,::7 

«'i:n 

1  Two  .^ 
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71 
1>.    Tln-unlhuj. 

WHALI-;   T.ANCE. — One  Specimen.       Loll};'  shaft   and  larfjc  Hint  head. 

Cnllri  IOIM  numb. -i 
MUSI-UIII    Mllmlll-l 

bfM"    

".  ;7 

pjMs 

I'.KAH  I.ANCK   (IH'I'H -ini}.— One  specimen.     Stout   Inner,  larger  than  deer  lance  (kd1  pun),  with 
chipped  Hint  head. 

<  'ollrrtiH*   IMIIiii'rl     - 
M  llsi-lim  niimlxM    .  .  . 

DEI;K  SPKAK  (1,-i'i'jt-un). — Six  specimens.     Spear  about  ti  feet  long,  with  metal  or  stoue  head 
for  stabbing  deer  from  the  kniitk. 

."I'.H           :.2j 

IHBJ '1324 

73183  ' 

(      (.'.MIS 1       >!iVl!l 

>:is:i, 

1  T\*  II  *|'l-l  illll-Ils. 

HKAD  <>i-'  WIIAI.K  LANCK.  (k«l-u- /'-«). — Eleven  specimens,     ('hipped  black  Hint,  used  for  kill- 
in"  whales. 

Musi'Ulli    niiinh"!  , 

" 81  .1 

Musi-Hill 

MU.'l'J  I0:(4 
;  S9597 loon          1301          in::t 

89598 

IWS99  ' 

Anil  )i:ut  "!'  «h:ilt. 

I'oi.isiiiM)  STOMO   i,AN('i-;-ni--.Ai)  (i's-ln-nii).  —  One  specimen,     r.eautifnl  liead  of  polished  jado 
for  a  deer  lance. 

Coltwtors'  inuulier. Mnsfiiin  iMiinlxT    . 
11M 

STOMO  LAMT.  iriOAD  (<iii-in«)- — Seven  specimens.     Chipped  Hint,  of  two  sizes,  for  deer  and 
bear  lances. 

Collect 01  -•* '  n u 111 ! >fi  -s 
Musi-Hill  inilnlii-i> 

414  618 

58708  .-.S711  89811 
1034 

'Five  s|ii-i-iiiicn». 

N/R  LANCK-IIIOAl)  (/.•»('/>-««). — Two  sj)ecimeiis.      For  deer  lance. 

('iillrrli>;»  iinliilit-r. 

MilJ-t-l   tiniilH-r 

160 

Bull)  TU1DKNT  (Hii-yfi'k-imi}. — Nine  specimens.     Lijjht  wooden  shaft,  with  one,  two,  or  three 
ivory  prongs  on  the  end.  and  usually  three  in  the  middle,  darted  at  ducks.  \c.,  with  a  hand  board. 

MIIKI-IIIII  niintlx-ri.               TL'TlIt 

1    I'H1IIL">  ll|lt\'. 

'KM 

r*3«7 ,v.'6         :,x         .v-ti         :.:w - 

'.-i  III  "I    ],i-:ul. 

SPI:.\I;-H];AI>  (un-i/u'k-piil,-.  iiiit-kuii). — Nine  specimens.      Lonj;,  baibcd.  ivory  point  for  l>inl  or 
fish  javelin. 

Colli-rtiilV  nuinbers    lit 
Musi-urn  miiiibi-ri  .    ....    .. 

:;:,          io:i          In: at 

948 

1041 

uu 
56589  !     56:,Kii       !,K,<J\ 

MM 
89375 
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YVnALK  HAurooN  (aj-yiin). — One  specimen.     Deduced  model  (si/e  of  -,\  walrus  harpoon)  of  .1 
vhale  harpoon,  complete,  with  pole,  head,  and  short  lino  lor  attaching  lioats.     Made  for  .sale. 

is' number   

HAIJPOON,  COMPLETE  (u-nak-p'&k'). — Six  specimens.      Heavy  harpoon,  with  si 
"loose-shaft"'  and  detachable  "toggle-head,"  for  harpooning  walrus  from  the  boat. 

('.illertut-  liumbers           531  532  W 
Museum  numbers       ,-<;;  58769      50770      56771 

THROWING  SPEAK  (nau-U-gu). — Two  specimens. — Long  shaft,  with  ivory  ice-pick  on  one  end 

and  heavy  knob  on  the  other,  fitted  with  a  short  "loose  shaft,"  head  and  line,  tor  securing  seals 
•which  have  been  shot  in  the  water. 

•a'  numbers   
Museum  numbers           89908          89907 

SEAL  SPEAR  (ti-nu). — Two  specimens.     For  stabbing  seals  at  their  b;eathing-lioles. 

Collector.-,1  numbers    1  I 'ill  I Museum  numbers            72838 

SEAL  DARTS  AND  THROWING-BOARD  (kti-ki-yi't).—  Three  specimens.  Light  ivory -headed  darts, 
Lead  detachable,  and  attached  to  shaft  by  short  line  so  that  shaft  acts  as  a  tioat.  In  sets  of  three, 
with  a  grooved  hand-board  for  throwing  them. 

i.irs' numbers    (in  ."'-'-' 

Museum  numbers    J     ,].;,•. (     '8923o  .-i.'..     / 

FOKE-SIIAFT  OF  WHALE  1LU5POON. — One  specimen.     Ivory,  for  connecting  head  with  pole. 

MIS  number    !I7 

   
'~ . 

HAKPOON  v< IRE-SHAFT  (uL'ii-wdi-ht-ta). — Two  specimens.  Hone  or  ivory  cap  for  end  of  pole, 
with  socket  for  "loose-shaft." 

:,rl.s   

^lusi  uni  ntiml;ers           GC5:!K 

>' LOOSE-SHAFT"  OF  SEAL  SPEAK  (i'-<//-»> /i).— One  specimen.     J5one. 

ClOTS   number   - 

\AR\VIIAL  ivouv  S::AL-SPEAI;  SHAFT. — Three  ,--)ieciinens.     Tliree  long  'Moosc-sli^fis"  (i'-ir 
for  the  stabbing  seal  spear  (i'-iui),  made  of  twisted  narwhal  ivory. 

amber   -   
liaseam  uambet   
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llKAn  OK  \vn  u.bTHAKroo.N  (ki'-it-dritn).— Eleven  specimens.      Detachable  head,  wild  barb  of 
ivory,  and  blade  of  metal,  slate,  or  chipped  Hint. 

137 

» 

'M7 

>.'• 

•888 

<!»I4 

027 

ID-'.:, 

. 

'Tlr.  .  .ILD*. 

\V~Al.i;rs  IIATIPOON  HK.AD  (tu-ki'<). — Forty-four  specimen-.     Detachable  harpoon  head,  made  <.f 
ivory  and  iron  or  brass,  like  seal  harpoon  but  la. 

Ciilli'i'tiirs'  numbers.  .. 

•192 

199 

"211 

Musruni  number.  s  -  .  -  . 

943 

'1)17 

1140  ; 

[  S'.)77!      1 

Mu^'uii  am f  gflTM 
89770 

89791 

»    J 

stool. 

'  Ti'ii  2 Two  spec! mons.        :Xni«    ., 

SEAL-SPEAR  HEAD  (»«(«-/»?). — Six  specimens.     I)etac-lial)le  harpoon  hoad,  made  ol'  ivory  and 

•  >rs'  nuiiiltcr 

IIUllll).  V-  . 56614 

1  TWII 

IVORY  SKAI. -HARPOON  HEAD  (u'k-nli-gt'tk). — Six  specimens.     Detachable  barbed  harpoon  head, 
wholly  of  ivory  or  bone.    Ancient. 

Miwcuin  numbiTu 
7fio          7<j;          71 

IlAitroox  BLADES. — Twenty-live  s[)oi'ir.ions.     Triangular  blades  of  ground  slato.  jadeii.  . 

brass  to  lie  wedged  into  ivory  barb.     Different  sizes  I'm-  v,  hales,  \e. 

'141 

141S 

17"U 

MI607 BMM 
/  89905 

15RAS.S  HAKPOox 

barb. 
.  —  Two  sp<'<;imei;s.     Triangular  blade  of  brass  tor 

into  ivory 

M  iisra:,,  iiii 

>IU6 

I'.nx  KOU  HAiiroo.N  J'.i.VDKs  'liil-lun). — Twelve  s]ieeimens.     Wooden  \>«\,  with  rover  attached 
by  strings,  for  holding  spaie  slate  blades  for  harj-toons.     Made  in  shape  of  whalo,  \v. 
seal. 

124 
777 

oei 

II.   K\.    II- 

1      III  HI     1  Ml  .-1       J  !  II  III  III     I  ...  -    .  Ill 

-10 

IfO 
3CJOO 
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BOM:   n.Y(i<;KR. — Six  specimens.     Made  of  split  leg-bone  of  a  hear.     Ancient.     Said  to  have 
been  a  weapon. 

Collectors"  it  uiuW  is  .......          767 
Museum  immbels        --!>4t<4 

965          98ti         1U1         1175         170» 
89475       »4Sli        VM.-I        89482 

E.    I'l'OJtl'tilc  >rnl)M>nx. 

Bow  (pi-zt'k-xi)  AND  ARROWS  (M'k-(t-n<). — Fifty-live  specimens.  l!ow  <•!'  .spruce  reinforced  with 
sinew.  Arrows,  shafts  of  (generally)  soft  wood:  heads  of  iron,  flint,  bone,  or  ivory,  sharp  pointed 
for  killing  large  game,  blunt  for  birds. 

Collectors'numbcrs  .  '2.ri 
I    V9245 

i    il
'"'7"^

 

»72758 
-727WJ 

'727U7 

1  Uiivv  and  twelve  arrows. 
*  Two  iiriovr*. 
'  Hnw  and  I  w.i  arn.ws. 

'C8  '74          HI!)          H62          »163  '  «164          «1G5 

(89241     , 

S9237     <  7'J7«fl     <  7-771     ̂  
72763     'i  72764  ,  •(  727f7     (72770 

'241          '7SC 

WdHK 

'Three  arrows. •*  Nine  ;u  tmvy. 
'Out  arrow. 
1  Bow  mid  Hi "  Arrows. 

STONE  AKROW-HKAU  (l-u-Jiin). — Twenty-four  specimens.  Chipped  Hint  and  jasper  of  various 
colors  and  patterns,  some  ancient  and  .some  newly  made  for  trade:  used  for  bears  or  any  dangerous 

game. 
i 
Colin-tors' nninliriT   '          26  «2  '64 

MnMDm  number*  ...... r,ii(na      r.f.717 

'113 

5C702 

2110  232          !24(l 

r>li«92        .-•'.71(1 

M7M 

58721      ;-:-        80614 
1  Five  s 

vThri-r  spi-rilllflis. 1  >vr.  spf,  ion 

BONK  ARROW-HEAD  (nfi't-ktiH). — Three  specimens.     Detachable  head  for  deer-arrow. 

dillertmV  n-imbers     ll.r.  1147  126i 
Museum  numbers            5(i.j'J9  MI376  WMiiii 

AND  BOW-CASK   (pi  zi'k-xi«t.r). —  One   specimen.      Made  of  black-dressed  sealskin; 
sometimes  together,  sometimes  separate. 

oi  s   numbers    •_-.-,  v1;^ 
Miisc-um  numbers.            MT245  72788 

QuiVEK  ROD. — One  specimen.  Rod  of  wood  or  antler,  sometimes  carved;  fastened  into  the 
quiver  or  bow -case  lo  keep  it  stiff  after  the  bow  or  arrows  arc  withdrawn. 

Collect  or*'  number   
Museum  numlx-i-   

"BRACKS"  i '»ni' n  i/liI-:!/!). — Three  specimens.  Small  curved  oval  disks  of  bone  or  horn,  witli 
holes  for  strapping  on  the  left  forearm  or  wrist  to  protect  it  from  being  hurt  by  the  string  iii 
shooting  the  bow. 

(Vectors'  n  umbers    M'i.S 
Mini-urn  numbers       s'.Mlo  •         K9-.'>;''0 

1  T'.vo 
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(:*•)    IMfLKMKNTS    OK    Sl'l.c   I  VI.    I  SK. 

A.  Flint  (iinl  iitliir  xtoiu-  intfkinij. 

FLINT-FLAKKU  f/,v>, /./;.— Nine  .specimens.  Short  rod  of  metal,  bone  or  Mi,ne,  in  ivory  liamlle, 
for  chipping  flints. 

fi.ll.-i  -lor,  number*    77  794  7M          '»7»         1601 

Museum  number*        "H^Vil       ̂ rjtio       MrjKi       .-»L'6."» 

Cullei  -IniV  numbel*    ll)04<.         IL'H;  I  •-"-'••'         '1380 
Unseam  Biuiben   '    ML'..  »KK 

B.  Fire-maL-hn/  «nd 

FIUE-IIKIM,  (»l-n-<> -tiiij.— One  specimen.  A  stick  like  a  drill-shaft,  made  to  revolve  on  the 

flat  surface  of  a  cleft  soft  wood  stick,  by  means  of  a  thong.  A  deer's  ankle-bone  held  in  the  teeth 
serves  to  steady  the  drill.  Newly  made,  but  of  the  pattern  with  which  five  used  to  be  obtained. 

I  'ulleet  nrs'  number    HMD 
.Museum  number   

\Yn.i.o\v  CATKINS  (l:'iiit-/iii-ti->-i<}.—'\'\\-u  specimens.     Tsed  for  tinder. 

C.ille.l.irs  numbers    11X1  1722 
Museum  nu tubers   

WILLO\V-TWK;S  (ii'k-pik). — One  specimen.     Used  for  kindlings. 

^    1725 
Muneiim  number   

C.   lloir-  and 

SINEW-TOOI.S. — 'l'\\o  specimens,  l-'hit  ivory  pins  for  working  the  sinew  reinforcements  on a  bow. 

Collector**'  number   .*.            '1021 Museum  number           S!nr,e 

iTwocpwtaMM. 

.AIM:O\V-TOOI,  (<'</-i(-t/ic<tt<).—O]n>  s])ecimen.     Slender,  flat  rod  of  ivory,  with  wedge-point,  for 
ig  feathers  on  arrows. 

Cullei  •Hi].,'  nil  lube]    IL'C.". 
'Mu.senni  number   

. 

I  >.   Fixhitiii  ii»i>lc»icn/x  i>t)t(  f  tint  it 

I-'ISH  IKKIK  (I'lik-t/ltin), — Seven  specimens.  Oblong,  narrow,  llat  piece  of  i\or\.  with  a  metal 
liook  (either  ;i  regnliir  barbed  white  man's  tish-hook.  or  a.  barbless  liook  of  iron  or  copper,  native 
made)  at  broader  end:  used  for  catching  burbot  in  rivers. 

C.,ll..i-toiV  number-  Ut  M  7W  >" 
umniiml,,-!-     . 

S-\IAI,I.  risn-irooKS  (ni'k-xin). — Thirteen  specimens.  Small  piece  of  i\ory.  generally  discoh>rei1, 
with  a  biirbless  hook,  forming  a  rough  imitation  of  a  shrimp  or  minnow :  sometimes  inlaid  with 
beads. ' 

•t.if.   number,           'ir.lt          -l.W  1>          -'Hiii  !ir->          1H.7 
nunibei.  •::!!»       5«7lKi       .'ifKUO       89.V.I 

''I'll   > 

•'  l''«nir  stjei  iiti.-u.H. 
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FISH   '-.nci  - . y(). — Two  specimens.     Little  pear-shaped   piece  of  white  ivory,  with 
four  harh]c>s.  generally  copper,  liooks  at  large  cud.  lor  '-jigging"  polar  cod  without  bait. 

;   

Mil  ;    .  »    . 

FlSH-LlM",  COMPLETE.— Ten  specimens.  Lines  of  whalebone  strips,  knotted  together,  of  dif- 
ferent lengths,  ]>rovided  with  liooks  and  jigs  of  different  soils,  for  large  or  small  fish. 

I 
llu  in   

numbers    -!7.'"! 
m   

I    i   
'TWO  sprl  illlMM     ii 

HAIU-UXE  («'/.•-</?«•««)• — One  specimen.     Long  lish  line  of  braided  human  hair. 

Onlleclui1-'  nunilici   *    410 
M  n ^i  inn  niiiiilM-i   

FLIPPER  "TOGGJ.KS"  (iM'y-o-llii}. — Two  specimens.  Two  ivory  whales,  perforated  so  as  to  be 
fastened  together  by  a  Stout  thong.  Said  1o  be  buttoned  through  holes  in  a  whale's  flippers  to  keep 
them  in  place  while  towing. 

Collectors'  numbers    iJT  407 Museum  numbers   

IVORY  SINKER  (l-i(t-lt-ca). — Five  specimens.     For  burbot-lines. 

Collectors'  numbers    !  1:1 
.i!  iminlic-is           r.i;-,vi  It  S0549 

'Tw.i. 

. — One  specimen.     An  ancient  black  stone  adx.e-blade,  rigged  for  a  net-sinkt-r,  with 
whalebone  lashing  around  it,  making  a  beeket. 

•nnlii  i    308 
M  ll-SIMllll  71 1111!  1)1  T   

IXU  PLOAT  (a-po-tti/k-pfin). — One  specimen.     Seal-skin  to  be  inflated  and  attached  to 

harpoon-line. 
"iiniluT   

.  iiiinib<>r   

FISH  "CHAIN'S"  (kftk-i'-bii-it). — One  sj)ecimen.  Three-jn'onged,  of  whalebone,  \vood,  and  iron. 
Short  handle  for  striking  fish  in  shallow  water. 

•  uin  number           .-:i'J01 

Fisil-NKT  (ki't-br<t). — Four  specimens.     Made  of  whalebone  strips  or  twisted  sinew. 

H7  171           507W 

SJ;AI.-M;T  (kii-bra). — One  specimen.  Made,  of  .seal-thong,  about  infect  long;  nsiiall\  set  under 
tiic  ice. 

mi  lain -r   
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77 

SKAL  DKTEC'J'OR.— Three  specimens.     Slender  rod  of  ivory,  placed  in  lucathiiig-hole  to  indi- 
cate the  approach  of  the  seal. 

Coll.  etor«    mimbi'is  . MUM  am  n 
104 

nil 

••I.. 

SKAL  DECOY  (d-ilri-yau-fin1). — Six  specimens.     Seal  ehi\\s  mounted  on  ;i  wooden  handle,  for 
scratching  on  the  ice  to  attract  seals. 

Collectors    nuinlieis. 
Museum  nun.' 

51 

seue 
00 100 - nun 

--  Mt 

SKAL  RATTLE. — Two  specimens.  Piece  of  wood  cut  roughly  in  shape  of  seal's  head,  with  a 
l)ecket  of  thong  in  one  end  and  a  staple  in  the  other,  with  three  padlock  shaped  pieces  of  iron  hung 
on  it.  Rattle  to  attract  seals  into  ice-nets. 

Collee: !:l  number... 

'408 

'Two  specimen* 

Si: .u.-DUAO  (iik-si-u-ttii). — Seven  sjieciinens.     Thon^,  with  knolis  for  hauling  dead 

M  'i^.-llii.  ir.iiuLi'  P8  .... 66022 
44 

5C024 

40 

Rl 
5«825 

SEAL-DRAG  KNOBS  (uk-si'-u). — Seven  specimens.  Perforated  knobs  of  ivory,  generally  carved 
into  the  heads  of  animals  (bears,  seals,  &c.),  for  confining  the  two  parts  of  raw-hide  line  used  for 
dragging  in  dead  seals,  &c. 

   '18  : 
Museum  numbers            .'lO.j.'O          5C600          89450 

1  Thru  2  Two  specimens. 

HANDLE  FOR  DRAG-LINE  (ktlTt-i). — Six  specimens.    Ivory  bar,  ornamented  with  carving  (Ii< 
of  seals,  &c.). 

Collor tors' numbers...  330 
Museum  iiuinlri-rs        H  89458       89457       8845:. 

THREE-LEGGED  STOOL  (ntk-a-tcatl-o-tfn). — Two  specimens.     Made  of  wood,  to  stand  on  when 
watching  seal  holes. 

Collectors'  numbers    1411 Museum  numbers           89887          89888 

E.  Huntinij  implements,  other  than  weapons. 

WOLF-KILLERS  (ix-l'b-ru). — Nineteen  specimens.     Pointed  rods  of  \\  halelxme.  a'oonl  din 
long.     They  are  doubled  up,  wrapped  in  fat,  and  fro/.en.     When  swallowed  by  a  wolf  or  bear  the 
fat  melts  and  the  whalebone  straightens  out,  piercing  the  coat  of  the  stomach  and  causing  death. 

Colleotom1  numbers... 
Museum   llllllll.eis    ,'} 

I   

'Four  specimen*. 

SNOW  <;oi;<;i.i:s  ('•li/l-yiiii). — Four  specimens.     Cover  for  the  eyes,  made  of  wood  or  antler, 
•with  long,  narrow,  horizontal  slits,  to  protect  the  eyes  from  the  glare  of  the  snow. 

Collectors' n-iml  763 
          89703          69701  -;>894 
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MAKK  i OK  (  ACIII;  (tii'l;  n •*> -«>. — One  sped  men.    l!od  of  ivory,  witli  bunch  of  feathers  at  tho 
top.     Stuck  in  the  snow  to  indicate  where  meal  is  buried. 

C*Becton' wunber       !'73 
Museum  number            89.131 

F.  Leather-working  tnolx. 

SKIN  SCHAPEK  (i'-kun). — Xineteen  specimens.  A  chipped  Hint  or  ground  stone  blade,  mounted 
iu  a  handle  of  wood  or  ivory,  used  for  dressing  skins. 

Collectors'  niiiubei  s. .. .              4              2!l  MS  '51          '748          »82t' 
Museum  niiinbe is        50530       H4i  .-11612        89J21 

Collectors' uuml>ers    !i.1.i         1071          1070         11:1.1         11.16         1171; Museum  uinubem        893 l:i        MCltl        Well        «i:<0»       8SI3I8. 

Collectors' numbers          1177          1:130          1364          i:i<i.1          142C,        M7.HO 
Museum  numbers        8931G        M>:!12        WI31!'        S931.1       8«:i22        89314 

BONK  SCKAPEH. — One  specimen.  Made  of  a  piece  of  long  bone,  with  faces  carved  on  tho 
condyles. 

I  Collectors'  number    1  :.7s 
!  Museum  number           89488 

IVORY  OIL-CUPS  (6-ho-riciH). — Ten  specimens.  Small  oblong  ivory  cups,  with  sharp  edges, 
used  for  scraping  blubber  from  skins  to  save  it. 

:is          lil.s.s          1090          1190  ; 

Museum  number*    -.'2.17       S92.18       S92.1l       s92.1l 

r.iIliTtors' numbers           12Sii          12S1I          14Hi          1417 
Museum  numbers        89256'    8M.1.1       89253       Si 

'  Two  spi'i-imciis. 

DKKUSKIN  COM  us  (k>i-nio-tiH). — Xine  specimens.  Short  cylindrical  hollow  piece  of  antler,  with 
comb-teeth  cut  on  one  or  both  ends.  Used  for  combing  loose  hair  out  of  deer-skin. 

C,,lk'.-tors' numbers    H  897  902  983  993 
Muslin,  number*    -       su:;.17       B93 

Collector*' Domben        100.1        ion        1029        1.17:1 
Museum  numbers   :     89781        89336       89353!     89354, 

G.  .Buildem'  loolx. 

MATTOCK. — Six  specimens.     Made  of  whale-rib,  lashed  to  haft.     Used  for  digging  in  the  gravel. 

Collectors'  numbers.           28.1          2!I7  7C?  87!)         104:1         Kil.l 

-Museum  numbers        56494,     7:(.174        89842        89M1        s»84:s        S'.lSII 

1'H'K-AXE  (sl-khi). — Two  specimens.  Made  of  a  piece  of  walrus-tusk,  following  the  natural 
curve  of  the  tusk.  When  hafted.  attached  to  a  wooden  handle  like  an  ad/e  by  lashings  of  seal- 
thong. 

Collectors'  number*   '  17  '90 
Museum  numbers            56.112'         ."XKM3 

'  Two  specimens. 

SNOW-KNIFE  (suv-i-n-ra). — Two  specimens.     Long,  nat.  curved  knife  of  ivory,  for  cutting  snow. 
   , i  i  r 

Collector*'  number    75» 
Uuseum  number           .10508  83478 
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HONK  SMI\\   I'K'K. — One  specimen.     Sniiill  drill  like  tool  of  bone,  set  into  a  bardie  of  antler 
just  large  enough  to  grasp  conveniently  in  Hie  hand.     Ancient. 

( 'ollet  (IMS'  number    1^4'J Museum  iinuibei 

Sxo\\  '-SHOVEL   I-:I»;E. — One  s]»eciineii.     Made  ol'ivon,  and  grooved  on  upper  edge  for  ati.ic-li 
inent  to  edge  of  wooden  snow-shovel. 

Collector. V  number    It  j 
Museum  number    

SNOW-8HOVEL  (i>i'1;-xun). — Two  specimens.     Short,  broad   blade  and   short    handle    made  of 
wood  :  either  one  piece  or  several  spliced  together  with  whalebone  withes  ;  edge  of  ivory. 

Culler!  l>rs'  11  u  m  be;    -J7 
Museum  uumlieis            "i6738  "MJ739 

   J   I 

8NOW8HOVEL,  bone  (/»'7,--.s-»»M. — One  specimen.     Made  of  a  whale's  scapula,  painted  and  Boiled to  look  old. 

Collectors'  numb.-]   . Museum  u  urn  Iti-i        

ICK-PICK  (ti'i-u). — One  s|)ecimen.     r.ayoiiet-sha]ied  blade  of  bone  or  ivory,  to  be  attached  to 
seal  harpoon  or  to  a  pole. 

Cullei-tiiis1  nnuibrr       i::i:i Museum  number   

ICE-DKILL  (kfik-iii-'i/ii •xi-on). — One  S]>ecimen.     Of  antler,  to  be  mounted  on  a  long  pole. 

Collet-tors    niimbei     '  1064 
Museum  number            ,-:i!7!i 

ICE-SCOOP. — One  specimen.     Made  of  antler  netted    \\ith  whalebone  mounted  on   long  pole, 
for  dipping  up  fragments  of  ice  in  cutting  a  hole. 

Collectors'  number    1 696 Museum  number    M 

K.  1'nx'uriixj  mid  manufacturing  j'uml. 

SLAT!'.  WHALE-SPADE  (ii-i/i'()H-i-r/<i). — Two  specimens.     J ! road   blade  of  slate,  to  be  attached  to 
bone  baft,  which  is  fastened  to  a  long  pole,  for  "cutting  in"  a  whale. 

Collectors' unmbers    1081  ] Museum  numbers           89602          89631 

IMSII  SCALKK. — One  specimen.     Little  ivory  knife. 

Collectors'  number    1 27!! 
Museum  number    ~:>l'il 

SLATK  HLUUBER-KNIFE. — One  specimen.     Long,  broad  blade,  double-edged. 

Collin-lnrs'  number            _  .204 !  Museum  number   
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BLI'MJEII-HOOK  (ni'k-x1-gi<).— Three  specimens.  Wooden  handle  \vifh  bone  or  ivory  barb  at 
end,  for  pulling  around  pieces  of  blubber,  &C.,  long-handled  to  use  from  a  boat  in  "cutting  in"  a, 
whale,  and  short  handled  to  use  in  the  storehouses  ashore. 

Colin-til!*'  r.nmWis    126  1203 Museum  iiuml.eis           56708          89836 

N.  Milking  and  icorking  filer. 

NETTING-NEEDLE  (I'n-mu  ricing). — Twelve  specimens.    Of  ivory  or  antler.     Different  sixes,  for 
making  fish  and  seal  nets. 

on?  Bombers...  24          42         id 
Museum  niiml-.-rs        56J7:,       ."10573        r.C.vri        50:.71        58671 

C..l!r.  ton'  liniiilievs   '         942  i  1383          1>1 
Museum  numbers.. 

  L 
i  TV... 

MESH-STICK  (kii-brin). — Five  specimens.     Of  ivory  or  antler.     Various  sizes,  for  fish  or  seal 
nets. 

llle.-tol-s'  DIU Must  urn  numliem    56581 

NETTING-WEIGHTS  («»'/' •'•/«''•>'«)• — Eleven  specimens.     Little  ivory  iish  hung  on  to  meshes  of 
net  to  make  it  hang  properly  while  netting. 

Collector*'  numbers      1020 

Museum  numbers          B4567       SG3M    J  ™\™       ̂|{','       ̂j';-'     |f 

1 1'air. 

SlNEW  SHUTTLE. — Out!  specimen.     Short  shuttle  of  bone  or  ivory  for  twisting  and  holding 
sinew-thread. 

<  'c illect ors'  number    1  :!:12 
MII.VUIM  number   

WEAVING-TOOLS. — One  specimen.    Bone  shuttle,  spatula,  and  mesh-stick  for  weaving  feather 
belts. 

,lle,-l..l.s'  immJier   

E 

BONE-NEEDLES   (mi'k-min). — Fifty-one  specimens.    3 Fade  of  reindeer's  iibula 
Obsolete. 

(•i.lleetoiVnim.1-  '11!>1  '1204 
           893S9 

Co]1e( tors' numbers...  -r-'u:.  -I'.'li  :;  1221  1222        en  i  KM 

rolli-etoi-s'nu:  '1245  '1246 
.lilMiilu  numbers            S9401  89301  HKI'Jl 

i  Two  sj.rriii.rns. 
'  Time  Hpecimens. 
*Foor  sji'  .   t 

'  Fivi'  H),i.i-iiri(  us. 

;^ 

'•Thirteen  specimens. '  Sf'VCll   SIHTii 
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NKEDJ.K  CASK  (li-i/it-ini). — Thirteen  specimens.  Hollow  cylinder  of  ivory  or  bone,  with  a  strip 
of  r;i\\  hide  in  which  the  needles  are  stuck,  run  through  it,  and  held  liy  an  ivory  knol)  at  the  .-ml. 
Fastened  to  the  belt  by  an  ivory  hook. 

(  'ullertiM  •  '  mitnlieVH  . 

Mus<  inn  HUMI 

<  'i>':.  p  :• 

M  M  , nun  numbers  . . . 

7 

5057:, 
1222 

80360 

1033 
89870 

1239 

K'J'.'M 

lid:. 
1270          12;? 

ti93Gf        FJT7I 

l.'Ol 

TimilSLK  («'/.•-/..(().— Ten  specimens.  Of  three  patterns,  viz:  a  simple  rather  broad  band  of 
walrus-hide  sewed  into  a  ring  to  tit  the  tip  of  the  finger;  a  ring  and  lappet  cut  out  of  one  piece  of 
seal-skin;  and  a  ring  of  antler  with  a  broad  piece  on  one  side. 

tors'  uumlicrs        1191 
um  numbers      69389 

'1194 

89318 
1195 

89612 
12-10      '124.->       1248 

1  Throe  spi-i-iinriis.  "Two  specimens. 

THREAD-CASE.— Nine  specimens.     Tube  of  antler  with  wooden  ends  for  holding  thread.  . 
Eonretim.es  engraved  with  pictures  or  patterns. 

<irs'  numbers. 
Alusemn  nut:; 

<  '.illt  rtitl'^'  I; Jlnsi -11111  numbers  .. 

41 
56815 

1158 

I-U407 47 
r.CCOG 

1 :::;:, 

5660E 

liJ--  1130 

HI4U4  89400 

1350  1371     . 
89102 

IVORY  BOX. — Three  specimens.     Used  for  holding  beads,  needles,  and  trinkets. 

.-•tins'  mnulii'i-s    37  11":. 
Mnsr-um  numhei-s            He.  09  :-'JI(,:: 

\VicKEit-i5Ox  (i-jit -<(-»«). — Four  specimens.     Little  round  basket  of  woven  osier,  with   bag-top 

of  black-dressed  seal-skin  (yuku'kijliH)  and  a  draw-string,  for  holding  tobacco  or  trinkets. 

atom...  88  \:;:>  14;7 
           r>6iG4  5CJ«.>  BM 

(7)  MKANS  OF  LOCOMOTION  AND  TRANSPORTATION. 

A.  Tmcdiny  l»j  icatcr. 

CANOE  AND  PADPLK  (kni'-uk).—i)w  sj)ecimen.     Full-sixed   single  canoe  and  double-bladeil 

paddle. 

s'  number    '>'I9 

MODKK  CANOE  (k<ti'-<ik). — One  specimen.     Hniall  model  of  man's  single  canoe  with  paddhv 

i    
Idueam  number.   — 

MODKI.  SKIN  BOAT  (n-ini'-(i(J;). — (Jite  specimen.     Small  model  of  the  large  traveling  and  whaling 
boat,  with  paddles. 

fnlii  I  I. .IS     lllllliliiT        

Museum  numbi  r   

II.   Ex.  4-1-        1] 
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UOWLOCK  ]••<>!;   IMIAIC.— One  specimen.     A  long  straight  piece  of  antler  lashed  on  Hie 
\valo  of  tlio  boat.     The  oar  plays  on  it  in  a  loop  of  thong. 

1197 

-  ".•  i, 

BAILING  DIPPER  roi:  IMIAK  (aii-iini-iui  ?). — Two  specimens.    Long,  slender,  ctirvetl  dipper  of 
ivorv  or  antler. 

40 1010 

CROTCH  roi:  WHALING  HARPOON  (kii'n-na). — Five  .specimens.  Made  of- ivory  or  walrus  lower 
jaw.  in  shape  of  a  large  row-lock,  usually  carved  and  engraved.  Fastened  in  the.  bow  of  the  whal- 

ing umiak  to  rest  the  harpoon  in. 

116 117 020 1104 

1±.'4 

56511 

:iti."i](i 

sana 
89117 

D.  Land anil  ntlier  means  of  locomotion. 

MEAT-SLED.  —  One  .specimen.     Little  flat  sled  of  wood,  with  ivory  runners,  for  draggiir;  pro- 
visions. 

1140 

89880 

WHALEBONE  SLED. — One  specimen.     Little  sled  made  of  strips  of  whalebone  placed  side  by 
side  lengthwise,  and  sewed  together  with  whalebone  withes. 

Colhs  toiV  number. 
Museum  number  .. 

773 

S9S73 

C.  Traveling  on  foot. 

SNOWSHOES  (tutf-lu). — Three  specimens.     Wooden  frame  netted  with  raw  hide. 

Collectors'  iminii.-r. Mii-rnni  numbei  s  . 
1730 

89812 1787 
sum::         89914 

(10)  GAMES  AND  PASTIMES. 

A.  Gambling  implements. 

PLAYING-STICKS  (ka-)ni-tii). — Nine  specimens.    Two  ivory  pegs  and  a  bundle  of  ivory  stick.! 
for  playing  a  game. 

Cnllectiirs'  i 
0 

5B532 

'249 ««43 

BMM 

1  'I'v.-ii  slick.t.        'Two  sticks  ;inil  i"'^'.        "  Knur  ̂  

IVORY  CAitviXGS. — Twenty  live  specimens.  Twenty-five  little^  ivory  carvings,  representing  a 

fox  and  twenty-lour  geese,  made  by  the  Asiatic  Eskimos  r-Tuski,"  "Sedentary  Clm'. dies'')  of 
Plover  Bay,  Eastern  Sibeiia.  Said  to  be  a  game  like  "jack -straws. " 

Collect <>!.-<'  number. Mn*e:mi  it.iinbn    . . 



KXl'I'lilTION  TO   POINT   I!. \KKO\V,   ALASKA. 

r..  Games 

\VonDKN  r.oiM.KT  (m't'k-i-miiii). — Three  specimens.      Half-moon  .shaped  piece  of  lint  board, 
rated  on   the  curved  edjjc.  and   painted  v.ith   figures  of  men,  wbales,  &C.     Suspended   round  tbc 
neck  with  strings  in  ceremonial  dances. 

Collectors' numbers    
rs            5649 

MorYrr.ii  ro\  SKIN. — One  specimen.  Skin  of  an  Arctic  fox  stniled  and  mounted  on  a  board, 
with  a  whalebone  spring  in  him,  and  worked  by  strings  so  that  he  darts  his  head  at  a  bunch  of  fin- 
made  to  represent  a  lemming:  and  made,  by  means  of  strings,  to  run  in  and  out  of  two  holes  in  tho 
board.  For  theatrical  performances. 

   1378 
Mnaenm  number   

('.   fy>(irtn  Hurl  toys  for  chil'lfcn. 

••S.XAi'i'Ki;"  (ini-t'it'i-li  i/nnii). — One  specimen.  Rod  of  whalebone  with  a  hollow  on  one  end.  for 
"snapping"  little  pebbles  or  shot  at  people.  Boy's  toy. 

  1   

Collector*  anmber   
••lilM   Ulil'lil'T            !  56687 

••  \VniKi. i<;it;."  oi;  TOP  (knlii-x((). — Two  specimens.  A  large  conical  piece  of  wood  or  horn, 
with  a  slender  axis  of  bone  at  the  base  thrust  through  a  hollow  cylinder  of  antler.  The  top  is 
made  to  spin  by  a  string  passing  through  a  hole  in  the  side  of  the  cylinder  to  the  axis.  Toy. 

Collectors' cambers            1198  ri.'ii; Museum  numbers            80806  89807 

V.'IUZ/I.M;  STICK  (iin-ifi-liik-tn). — Due  specimen.     Oval  piece  of  Hat  board,  with  serrated  ed: 
attached  to  a  stick  by  a  string.     Makes  a  loud  whizzing  sound  when  swung  around. 

r,.'i. ,  luis'  nnmlier   
M.Meit'.u  nunilHT   

TKKTOTOI  (kraip-xa). — One  specimen.  Disk  of  wood,  with  a  short  stick  through  the  middle. 
Toy. 

• 
Museum  number                  "itU'.U 

"Huzz"  TOY. — One  specimen.  Square  Hat  piece  of  wt>od,  with  serrated  edges,  made  to  spin 
by  two  pieces  of  string. 

Mni"i mi  number   

Toy  MAX  ix  KAIAK. — Two  specimens.  Ivaiak  carved  from  a  block  of  wood  :  man  sitting  in  it 
paddling:  arms  worked  by  strings. 

r.ill.-1't..iV  numbers      .  '7s:j  1351  ! 
Ml.-ellllilnullll.-M          -.'-'• • 

TOY   DKTM   AND  STICK.— One  specimen.     Small  model  of  tho  ordinary  drum. 

Col!-.'ti.i  •  number   
Uaiwtiin  oumbei   
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Ti.\   STKAI;  (My  tl-ni). — One  specimen.     Miniature  deer-lance  (kfi'p-toi)  made  of  antler. 

         ' inn  number           f 

MODKL  WIIALK  HAIM-OON  ui'j-i/tiil). — One  specimen.  Small  model  made  of  wood  and  ivory  of 

::  complete  \vhalingharpoon,  rigged,  with  line  and  two  floats,  or  "pokes"  (a'-p(i-iii'l;-pi'ti':). 
'•   

..Musei.m  number   

Toy  Sl'EAR  (u-mi-raf). — One  specimen.  Miniature  model  of  seal-harpoon,  made  of  wood  and 
ivory. 

t'.illeetiirs'  number   
Museum  number           M)551 

» 

(11)  Music. 
A.  Instruments  for  beating. 

DRUM  (kt'l-yau). — Four  specimens.  A  large  hoop  of  wood,  with  a  short  ivory  handle,  and 
parchment  (walrus  intestine)  stretched  over  it.  Field  by  handle  in  left  hand  and  struck  on  ii>u 

•with  a  stick  held  in  right  hand. 

c,,;i,-ei.,:s  numbers    80  M4 
Museum  numbers    ,11         5CT40 

DRUM  HANDLE. — Seven  specimens.     Carved  from  walrus  ivory. 

Collectors  nornl  65  nil          87.1 
i  umimmbei  514        5C.J1:,  -:i2(!7 

(12)  ART. 
A.  Art  materials. 

FOSSIL  IVORY  (kH-i'y-icii). — One  specimen.     Section  of  a  large  tusk  from  interior. 

( 'iillectnrs'  number    1 770 
•  •urn  number   - 

P..    Works  of  art. 

IVORY  CARVINGS. — Thirty-seven  specimens.     Small  images,  human  figures,  seals 
&c.    Works  of  art  or  amulets. 

t 
Collectors' nnmboTB          7s  : !»       '17:: lime 

i'20          254          444          7M 
Musi  uin  oambei  <       B6. 

Collci'iiMs'  anmbera  ..  WU       »9t       !)'.<:• .  ,MII  mimbrr!)   j     ̂ 

tors'  numbers  ...  •        1100        lid! 
Museum  numlieis        Wi72:i     80 

Colt  ..     UK;      1124      127"      1274      i:;rt     
Museum  niinib.-is        MI4J1      8934:j      88 

IVOHY  BIT  IONS. — Two  specimens.     Carved  in  sluqie  of  "lion-head"  whale. 

CdlleetMiv  nnmbcr   
Museum  number             5CC19 

M  i  !i 



heads,  k';c 
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OA.BVTNGS.— Fonr  specimens.     Walrus  teeth  carved   into  human   faces,  seal  and   ' 

I'lllli-rtois'    im'ulitl-<           IJfl 

         5t;.v_'.-; 

'  Tun  s]HM-illlPIls. 

Curcii'ixf?). — Two  specimens.  Slender  I'nt.i;  aitmtta  of  ivory  surmounted  by  a  lininan  liead  of 

Boapstono  or  bone,  neatly  secured  In  lashings.  Made,  for  sale,  probably  a  mere  ••curio,"  perhaps 
Mi.';-jrestcd  by  a  crucifix  which  tlic  maker  may  have,  seen. 

( 'ol!c<  [oi  V  ninnln-rs    I'll'.!  ll)£)l 

nnmben          -117-11         m7i-_' 

KNGRAVINGS  ON  IVORY. — Six  specimens.  Pieces  of  Hat  walrus  ivory,  n  \  shovel  ed^es.  \i-., 
on  wliich  ant  scratched  various  pictures,  liiintinj;  records,  \-e.,  colored  witii  soot  or  red  ochre. 

('..11. .C-IOI-H'  iiiiinli.Ts    iiuc.         i:i::i         i.:;:i 
MuiiMiin  nniuliiT-!        M6M  , 

1>ONK  CARVINGS  (nttii-i>ii=!nmr). —  l^le.viMi  s]iccimens.  Small  images,  seals,  human  tiy;ii!-es.  \c. 
Works  of  art  or  amulets. 

('iilli'ctnr!,1  murders    7:.  !i!)7          102.-.          Kltifi          11:7          114:: 
MM-,'iU!i  nuiuhcMs         .-,C,:,7!I         -1IJ7I 

•  '(.Hi' i-tur.s'  iMllnl)i-]-.i          110(1-'       11(17          127J          ll'7.'i          i Mine-am  numbers        - 

WOODKN  WHALF.S,  &:('.. — Five;  sjx'eiiiKMis.     Seals,  whales,  and  walruses  carved  in  soft  wood. 
Old  and  probably  for  irood  luck. 

   '857 

  
J          H*ij*'.

 

987 

1  T\\.- 

\VooDKX   niAGKS. — Six    siieciiuens.     .Men   or  women,   more   or  less   roti^hlv  whittled  out  of 
wood.     AVorkofart  or  toys. 

tore'  tminln-rs 
1185  Ilil'J 

fAi;\M.\<is.  —  Thi-ce  specimens.     Man, a,  and  bear.     ?,lade,  fog  sale. 

I's     lllltltlu'V 

i,i  niliiibi-r-s 

1014 
8U575 

1015 

.-    (,'ARViNUH.— Seventeen   specimens.     Little   images,   men,  beasts,  and   monsters, 

carved  in  soapstoue  (tu-m't'k-tii). 

Cllllll-tlPl-'  IlUllll'.'lM M  i.^-  i;m  DUD 

B05C7 'inc. 986 

1MB 

li:7ii  l-.'Tl 

- 



KXrK5>lTION  TO   POINT  i'.AHUOW,  ALASKA. 

r.;:.\i:'s  .JAWS. — One  specimen.     Mounted  in  seal-skin  for  sale  by  a  native  taxidermist. 

:    i      11  mill  PI  •:•    1130 
M  iisr'.iui  ir.imlirr   

FKKSII-WATKI:  srn.i'ix.— One  spi-cimcn.    Can-fully  put  up  dry  in  a  little  wooden  case  by  a 
native  and  brought  in  tor  sale. 

Colli'rtms  number    1  ]-(."> 
useum  irjniluM            89336 

I'lT.'i        IlKl.KrIOX. 

STONE  AMULETS. — Seven  specimens.     Flint.. jasper,  crystal,  or  thick  glass,  llaked  into  a  ruclo 
iina.se  of  a  whale  or  bun. 

Collectors1  muubi'ir,  .......          (H         ir.!i         JCS         771         !>:::i       I».-.l        r.MT 
.   ..    :,i;o:;     .-r-.Tn:     60713 

CllABMS. — Thirteen  specimens.  Dried  birds,  bits  of  antler,  fauns'  feet,  bits  of  earth,  pebbles, 
feathers,  tectk,  &e..  worn  or  carried  in  the  boat,  .Sic.,  for  £ood  luck,  each  generally  with  some 
specific  purpose. 

Collectors' nmulii'is          ffin         77:i       lllu       1148       117:1       1-JI4 
irus,.|i:n  ininil.i'i's      rn;:  17 

(.•olk-rliirs'iMimbi-rs         i:;il7        J30S        1:11-1        1327        I82f    

Mi-  em  noiben       88332     -    

"ICE-MEDICINE.V — One    sjieciuien.     Indurated    sand,  probably   from  some  special  (sacred?) 
place.     Small  particles  thrown,  with  ceremony,  from  the  village  bank  will  make  the  ice  #o  away. 

Collectors'  number    273 
Museum  number           56725 
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ALPHABET. 

n,     fa  in  far,  farther ;  Cm.  /«i /»•//;  Sp.  rumo. 
<>,  nearly  :is  in  irlint.  mil:   Cm.  mini:   a-  1/1  in  l-'r.  lot. 
ii,  as  in  /u</,  mini, 

it,  as  in  /inc.  nil,  lord  :   Fr.  m-. 

<ii,  ;is  in  nixli;  us  i  ill  II'IHI'.  Jiinl :   Cm.   /lain, 
ill,  asm  in  /i«i/.  *»//;   Sp.  ni/i'iiiln.  nii/iili: 

mi.  HSOU  ill  9*t,  MOW  ill  Ani'-;   Cm.  Ilinix:   Sp.  IIH/D. 

/i.  :ts  in  /-/if/*.-  Cm.  liiln-ii:    ]•'!-.  /»//(•:   Sp.  /iiy'n/-. 
c.  as  .-.-A  in  .-.-Aii//.-   Cm.  M-lti'lltii  :   Fr.  <-A«;-, 

i ,  as  /«  in  (Aiii.  I'nrlh.  „ 

4',  ;is  //i  in  /Am,  thoii'lli. 

<?,  as  in  ill-mil :  Cm.  i/ii*  :   Fr.  <(<•  ;  Sp.  I/IV/D. 

e,  as  in  //KI/:  Cm.  Hi  Inning;  Fr.  </<•':   Sp.  !/«<•'. 
<",  as  in  //((»;  Cm.  <7tH«;  l-'r.  sieniu  :  Sp.  IW/ICH, 

/,  ,".s  in ///"(.•  (Jin.  /'inn':   Ft.  feu;  Sp.  fumar. 
ii.  as  in  <•/!(/.•  Cm.  //.  /<r»  :   \' \\ijwi I :  Sp.  r/ozai: 
li,  as  in  /i«,  /»'.'  Cm.  liubcn. 

i,  as  in  flifiiv :  Cm.  iA»  ;   ]'i.  ?/c;   Sp.  /ij/'o. 
i.  66  ill  i  "'(//. 

/,  as  -  in  tt:nr<  :  j.  in  V'r.  .Im-iiiti*;  INn  !ui;iu'.-i-  ./«««. 
/,-,  as  in  /.•<(.•/.  •;  Cm.  him!:  1'r.  i/mni :  Sp.  f/iicrir. 
/.  us  in  /«//:  Cm.  Inlln:  :   Fr.  Uiirtl :   Sp.  /™/». 

»»,  as  in  »ii'«i;   Cm.  Mnltrr:  Vv.mr:  Sp.  mows. 

V,  as  in  ii»H  ;  Cm.  .Vo/Dic;    l-'r.  /;i  :    Sp.   ;•«(/«. 
11,  as  H //  in  ,vi»i/,  xiiii/i-r:.  Sp.  liicnyo. 

o,  as  in  iio/c:  Cm.  Hni/ni:    \'r. 

o.  nearly  as  in  iN.  1-'..  i  lunar;  Cm.  ™//;   l-'r.  M<//I  ;    It.  so//o,  Sp.  so?, 

j),  as  in  yiijic ;   (im.   1'iijijn-:    I'r.ponpc;  S\\.  IHI/KI. 

<j,  as  e/i  in  Cm.  ic/i.  m-  i-A  in  KT/I,  if  I  lie  I'onm-r  is  nol  found. 

r.  as  ill  roariii;/ :   Cm.  I'ii/nrii ;    l-'r.  ivnr:   Sp.  rn:<inr. 
s,  as  in  p.  m>i'ili>. 

in  tonch ;  Cir.   y'«j;   l-'r.  tiiti-r :  Sp.  iomar. 
n.  as  in  ri'/r;   (im.  (/«  :   IV.  ilour  :   Sp.  »nn. 

«,  as  in  jiii?/, ./'«/' :   ' 
?V,  as  in  ( im.  /.»7i/ ;   1'r.  (K. 

ii.  as  in  /<iif ,-   l-'r.  jilntroir. 
i'.  as  in  ralre  :   I-'r.  r«lM  -  /  :  ami  as  »•  in  (im.  ic<f»R. 

»c.  as  in  in'.s-/i :   nearly  as  OH  in  Fr.  o»i. 
x,  nearly  as  tin- . \rai>ir  i//ii<i>  an1  ofr/i. 
i/,  as  in  //n"  :   Sp.  tin  :  as  /  in  Cui..;V(. 

r,  as  ;  and  ."  ir     ••••      :   Gm.  //«-•(':    l-'r.  :i-/i  :   Sp.  /v 

((/,  asj  in ./«i/'/i '. 
7nr,  as  ir/j  in  n-lini :   S]>.  An- 

Ay,  as  in 

'//,  :  :n  I-'r.  lirilliinil :   Sp.  Ihnin:   and  as  g!  in  It.  moglie. 
fig.  as  in  yi>. 

71 ;/,  as  iii  in 
/c,  as  1 7i  in  c/ni; 

Kxrrssivr  pi  o!on  -;n  I  ion  of  a   POT  'M    Iliarkcd'tlms:   il-f  .  «'-(-,  «+. 
Nasali/od  vov.-.-K  s!   Id  In-  \vi  it  ten  u  itli  a  superior  H,  |b«  S»,  ««,  «i". 
All  aspii:,  |]  slinnld  lie  marked  liy  an  invrrti-d  eomnia.  tlius:   /.-.  //•. 

An  exploded  eooud  or bial  .  be  i.i.n-ued  h\  an  apostrophe.  ih;is:  i,'.,v. 
Synihetie  sounds  should  !>«•  written  ivilli  the  letter  M  hi.-ii  represents  the  sound  \vhieh  seems  to  he  mo.,(  .-oninioiily 
ted. 

Syllahh-s  should  he  separated  l>y  'nyphen-..      In  conneeted  te-vts  lij  pliens  ,-:!ionl,l  !«•  omit  ted. 

The  aeeeiited  syllahle  ol'evi-ry  \vnrd  should  ln>  marked  liy  an  aentc-  Recent,  ihns:   ti'ii-ar'-it-iini-jin  run  l.'.:nt. 







ETHXOLOGY. 

PLATE  I. 

PIPES,  ETC.    POINT  BARROW  ESKIMOS. 

1.  Tobacco-pipe  with  bowl  of  brass,  inlaid  with  copper;  stem  of  wood  in  two  sections,  held  together  by  sealthoug. 
Steel  picker  attached  by  a  thong.    $.    No.  89288. 

2.  Similar  pipe  with  bowl  of  antler,  wound  with  twine  of  braided  sinew.     ̂ .     No.  89291. 
3.  Tobacco  pouch  of  reindeer  skin,  trimmed  with  fur.    £.    No.  89805. 
4.  Man's  bracelet  of  walrus-hide,  ornamented  with  a  bead  of  soapstone.    Natural  size.    No.  89388. 

(Drawn  by  C.  F.  Trill.) 



Ethnology. 
PLATE 







PLATE  II. 

TOOLS.     POINT  BARROW  ESKIMOS. 

1.  Si c-fl-noiuted  bow-drill,  with  ivory  sheath.     |.     Nos.  89502  and  89447. 

•Z.  Ivory  drill-bow.     £.     No.  89515. 

3.  Wooden  mouth-piece,  with  stone  socket  for  drill.     •,.     No.  Sil.'OO. 
4.  Flint-pointed  hand-drill.     J.     No.  89626. 

5.  Ground  adze-head  of  jade.     4.     No.  56667. 
6.  Stone  maul,  with  wooden  haft.     Head  of  light  greenish,  massive  peetolite.     ̂ .     No.  56635. 

(Drawn  by  C.  F.  Trill.) 



Klhunlogy. PLATE  U. 







PLATE  in. 

TOOLS.    POINT  BAEEOW  ESKIMOS. 

1.  Large  "crooked  knife"  for  wood-working.    Steel  blade,  antler  handle.     Left-handed.    £.    No.  89283. 
2.  Small  "crooked  kaife"  for  cutting  bone  or  ivory,    J-.    No.  89032. 
3.  Man's  knife  of  slate,  with  wooden  handle.     Antique.     ̂ .    No.  89584. 
4.  Woman's  knife  of  black  slate,  handle  of  antler.     £.     No.  89682. 
5.  Blade  of  a  similar  knife  of  polished  light  green  jade.     $.     No.  56660. 

6.  "Shave"  for  scraping  whalebone,  with  steel  blade  and  ivory  handle.    Natural  size.    No.  89306. 
7.  Tool  for  flaking  flints.     A  rod  of  hard  bone,  mounted  in  an  ivory  handle.    4.    No.  89262. 

(Drawn  by  C.  F.  Trill.) 



Ethnology. PLATE  III. 







PLATE  IV. 

SPEAR-HEADS,  ETC.     POINT  BARROW  ESKIMOS. 

1.  Black  Hint  whale-lance  head.     i.     No.  5G(i7i». 

2.  Similar  head  with  part  of  shaft.     \.     No.  8951(0. 

3.  Head  for  deer-lance,  of  polished  olive-given  j>uk>.     J.     No.  89610. 
4.  Ground  slate  blade  for  whaling  harpoon.     \.     No.  89606. 

5.  Antique  bone  toggle-head  for  seal  harpoon.     Back  and  side  view.     \.     No.  89378. 
6.  Drinkiug-cnp  of  fossil  ivory.    $.    No.  89S30. 

(Drawn  by  C.  F.  Trill.) 
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PLATE  V. 

LABRETS  AND  WORKS  OF  ART,  POINT  BARROW  ESKIMOS. 

1.  Antique  single  labret  of  polished  light  green  jade.     Back  and  side  vie-  w.     Natural  size.     No.  89705. 
2.  Sienito  labret,  one  of  a  pair.     Back  and  side  view.     Natunil  size.     No.  50716. 
3.  Plug  labret  of  bright  green  stone  (jade?).     Front .and  side  view.     Natural  size.     No.  89706. 
4.  Slate  lancet  for  cutting  labret-holes,  with  wooden  case.     Natural  size.     No.  S9721. 
5.  Polar  bear  carved  in  soapstone.     ̂ .     No.  S9566. 

6.  Ivory  carving,  dead  seal  with  drag-line.     £.     No.  89330. 
7.  Ivory  carving,  grotesque  figure,  "  walrus-man."    $.     No.  89332. 

(Drawn  by  C.  P.  Trill.) 
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NATURAL  HISTORY. 

By  JOHN  MrRPOCH,  A.  M.,  Hcnjc«nt  Hit/ndl  Corps,  United  Mali*  Arm;/. 

INTRODUCTORY. 

The  following  report  on  tin-  Batumi  History  of  the  Point  Barrow  K.\  ]>(•<!  it  ion  is  presented  by 
tlio  writer,  to  whose  charge  tin.'  (Collections  and  notes  were  intrusted.  Part  of  (lie  material  has 
been  turned  over  to  specialists  for  study,  and  part  lias  been  worked  up  by  the  writer  himself. 

The  writer  desires  to  express  his  thanks  to  Prof.  S.  ]'.  ISaird,  director  of  the  Tinted  Slates 
National  Museum,  for  affording  liiin  every  possible  convenience  in  the  way  of  laboratory  accom- 

modation at  the  Smithsonian  Institution,  and  a ec.es s  to  the  libraries  of  the  Institution,  as  well  as 
for  much  valuable  assistance  and  advice.  Ue  is  indebted  to  the  curators  and  assistants  of  the 

Museum,  especially  to  Messrs.  Robert  llidgway.  IJichard  liathbnn,  \\ .  II.  Mall  .and  T.  II.  I'.eau.  for 
milch  willing  and  valuable  assistance  and  advice.  To  Mr.  Pall  he  is  also  particularly  indebted  for 
access  to  his  valuable  library. 

Hi-  desii-'-s  especially  to  acknowledge  the  assistance  rendered  him  by  Mr.  .Ia:i:es  K.  ]>eiiediel. 

naturalist  of  the  I'.  S.  'Fish  Commission  steamer  Albatross,  who  placed  his  books  and  his  time  at 
the  writers  disposal,  for  the  identification  of  the  collection  of  Worms. 

Prof.  Asa  tlray.  of  Cambridge,  Prof.  C.  V.  lJi]e>.  of  the  Department  of  Agriculture.  Mr.  W. 
II.  Pall,  of  Washington,  and  Mr.  ,1.  W.  Fewkes,  of  Cambridge  (the  last  as  a  personal  favor  to 

the  writer),  have  kindly  prepared  special  reports  on  the  Plants.  Insect*,  Mollusks  and  Acalephs, 
respectively. 

Professors  A.  K.  Vcrrill  and  O.  Harger,  of  Vale  College,  and  A.  S.  Packard,  jr..  of  I'.rowu 

I'niversity,  and  the  Hon.  Theodore  Lyman,  of  Massachusetts,  have  kindly  furnished  the  writer 
with  valuable  assistance  and  many  suggestions. 

The  Kskimo  name  of  each  animal  has  been  appended  wherever  it  was  possible  to  obtain  it. 
The  report  consists  of  the  following  divisions  : 

I.— Mama 
II.— Birds. 
[II.— Fishes. 
l\    .     -Inserts. 

V. —  M;i:ine  liivci-li-i.  Vullu-U*. 
Mollnris. 

VII.       (  '(illecl  '.:.•  k-g  mid  tlrri  Kis. 

VIM.       1'llOlts. 

APPENDIX. 

A.. — Xo:cs(i)i  Surfiirc  Life  undfi-  til"  S,-;i-ii •>•. 

i         \nics  on  Siiil'ncc  I.il'r.  uliMTvcil    during   t!ic'  voy;ii;i'  finTii   Sim  l-'iritn.'iscd  I"  Poiiit   :  •'! 

(be  si-iison  ()t'()]n>ii  w.-iliT  :i1   Point  Miirrow. 
C'.— List  of  Birds  noticed  n(  Plover  l!;i\.  Kastrni  si 



I.-MAMMALS. 

BY  JOHN  MURDOCH,  A.  M.,  Sergeant  Signal  Corps,  United  States  Army. 

The  following  report  contains  all  the  information  we  were  able  to  gather  concerning  the,  mam- 
mals inhabiting  that  portion  of  Northwestern  Alaska  traveled  over  l>y  the  Eskimos  of  Point  Harrow 

in  their  hunting  and  trading  expeditions. 
From  the  character  of  the  country  and  the  necessarily  confining  nature  of  onr  duties  at  the 

station,  much  of  it  was  obtained  by  hearsay  from  the  natives,  though  The  exploring  and  hunting 
expeditions  made  by  Lieutenant  Kay  and  Captain  Herendeen  added  considerably  to  onr  knowledge 
of  some  species. 

Marine  mammals,  of  course,  predominated  in  the  immediate  vicinity  of  the  station,  the  Arctic 
Fox  and  the  two  species  of  Lemming  being  the  only  land  mammals  that  were  at  all  abundant.  Of 
the  larger  mammals  the  most  abundant  are  the  Reindeer  and  the  Ringed  Seal,  which  form  the 
staple  food  of  the  natives. 

LIST  OF  MAMMALS. 

1.  Caiiis  occidentalis  griseo-albus  Bd.    WOLF  (Amdxo). 

2.  Vulpes  fulvus  (Desm.)  De-Kay.     Run  Fnx  (Kaia'kliik,  Kanii'ktua). 

Zl>.  Vulpes  fulvus  argentatus  And.  &  Bach.     JJI.ACK  Fox  (Knifi'ktiik'). 
3.  Vulpes  lagopus  (Lirm.)  And.  &•  ISaeli.     AKCTIC  Fox  (  Tcrt'giiniu'). 
4.  Oulo  luscus  (Liun.)  J.  Ssil>.     WOI.VEKIXE  (A"tt'6u-i<7). 
5.  Putorius  erminea  (Linn.)  Griff.     KIIMIXE  ( Tcrl'a). 
G.  Ursus  arctos  ?  BAKREN'-I;I:<>;-XH  I'.EAI:  (J -kqliik). 
7.  Ursus maritimus  Linn.     POLAK  ]'.]:AI:  t  Xii '««). 

8.  Phoca  vitulina  Linn.     HARBOI:  SEAL  (A'osiV/i'a). 
9.-    Phoca  foctida  Fabricius.     I!IXI;KD  SKAI.  (Xcti/i}. 

10.  Eriguathus  barbatus  (FaljriciiiM  <;ill.     JIEAKDKK  SJ:AL  (  U'y'ru). 
11.  Histriophoca  fasciata  (Zinnn.  '  Gill.     Kiiir.ox  SKAL  (Kaixvliu), 

12.  Odobcenr.s  obesns  (III.)  Allen.     PA<  n  ic  WAI.IJI'S  (.1  ilnciik). 
13.  Ovibos  moschatfls  (Gmel.)  IJlainv.     MUSK  Ox  ( r«ii/7»iaii). 

14.  Ovismontana  (?)  Cuv.     MOTNTA.IX  SHEEP:   I'.naKiux  (7 'mtica). 
15.  Rangifer  taraiidus  groeiilaiidicus  (Kerr.)     REIXIJKKI: 

16.  Elephas?sp.     MAMMOTH.  (  A'i/.  gica). 
17.  Beluga  sp.     WHITK  WIIALK  ( Kili'lyua'). 
18.  Orca  sp.     Kn.i.i-.i:  i  .1  .••hi). 
19.  Mouodou  monoceros  Lhm.     NAI:\VIIAI.  (Tui/ti'Iiii). 
20.  Baljenn  inysticetus  Liini.     1'oi.Aii  WIIAI.K  :  ]!<>\VHKAK  ( J 
21.  Sorex  forstcri  llii  h.     I'OKSIF.I;'^  Sin;i:\v  MDTSK  (Cg'ru'nii). 
22.  Myodes  cb.3n&is  I'.rants.     '!'A\VNY  LK-MMINI,  (J'rwiSfl). 
23.  Cuniculus  torquatus  -  I  B6.     UI-DSO.N'S  I!A\  LEM.MIXO. 
24.  Spcrmophilus  empetra  (I'all.)  Alltii.     ]'AI:I:Y':-.  Sri-.i.Mdrini.i:  i 
25.  Lepus  timidus  arcticus  A!l<  11.     l'm..\i:  llAi'.i-:. 
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1.  CANIS  OCCIDENT  ALIS  GRISEO  ALBUS  Bd. 

WOLF  (Amuxo). 

The  Wolf  never  appears  to  come  near  the  coast  in  the  vicinity  of  Point  Harrow.  TLenutr.cH, 
however,  have,  a  good  many  of  their  skins  ami  prize  them  very  highly  lor  trimming  their  deerskin 

clothes,  especially  for  making  the  frill  round  the  hoo'l  of  the  jacket. 
The  skulls  also  are  highly  valued  as  amulets  or  fetishes,  and  no  whaling  umiak  is  regarded  as 

properly  lilted  out  unless  provided  with  one  or  more  wolf-skulls. 
The  natives  speak  of  them  as  rather  plenty  inland  along  the  rivers  where  the  reindeer  abound, 

and  say  I  hey  chase  the  deer  in  packs. 

Our  limiting  and  exploring  parties  which  went  inland  in  the  spring  of  l.S-S-'  and  LSS.'i  saw 
wolves  several  times  but  were  unable  to  secure  any  specimens.  The  only  skin  we  obtained,  a  very 
large  male,  was  shot  by  a  native  hunter  near  Meade  River  in  the  spring  of  18.s:;. 

One  of  the  Eskimo  trading  parties  which  went  east  in  the  summer  of  1882  succeeded  in  catch- 
ing a  couple  of  male  cubs  alive.  These  were  brought  home  early  in  September,  and  carefully  fed 

til!  lai  e  in  December,  at  which  time  their  fur  was  supposed  to  be  fit  for  use.  They  were  then  killed 

with  much  ceremony,  with  a  stone-headed  arrow. 
The.  natives  appear  to  regard  the  Wolf  with  a  certain  amount  of  superstitious  reverence.  A 

man  who  has  killed  a  Wolf  must  sleep  out  of  doors  in  a  tent  or  snow  iglu,  for  one  "moon"  from 
that  time. 

We  obtained  one  skin  and  six  skulls. 

2.  VULFES  PULVUS  (Deam.)  DeKay. 

RED  Fox  (KaiaJdul;  Kana'Jdua). 

2/i.  VULPES  FULVUS  ARGENTATUS  Aud.  &  Bach. 

I5LACK  OK  SILVER  Fox  (Kai 

A  few  skins  of  1  Slack  and  Red  Foxes  came  in  among  the  furs  obtained  by  the  trader  at  the 
station.  They  were  all,  however,  said  to  have  been  obtained  by  trade  from  the  tribes  further 
to  the  east. 

One  of  our  native  deer-hunters  last  spring  (1883),  however,  came  in  with  a  report  that  he  had 
seen  and  wounded  a  Black  Fox  near  the  hill  Nuasu'knan,  which  is  close  to  the  upper  Meade  River. 

>'o  skins  of  the  cross  fox  (  V.fiilnifs  tlccvssafus)  were  found  among  the  trade  fox-skins. 

3.  VULPES  LAGOPTJS  (Linn.)  Aud.  &  Bach. 

ARCTIC  Fox  ( 

The  White  Fox  is  quite  abundant  near  the  station,  especially  in  winter,  when  their  tracks  arc 
to  be  seen  in  the  snow  all  over  the  tundra.  They  are,  however,  so  exceedingly  shy,  and  so  well 

proie'-icd  by  their  white  covering  that  the  animals  themselves  are  seldom  seen  at  this  season. 

During  (he  egg  season,  that  is,  through  June,  they  may  be  frequently  seen  "quartering  ;'  the 
tundra  in  search  of  eggs  and  sitting  birds,  particularly  at  night,  and  are  occasionally  found  run- 

ning along  the  beach.  Their  speed  when  alarmed  is  very  great.  They  seem  almost  to  fly  over  the 
ground  instead  of  running. 

Though  usually  very  wild,  hunger  sometimes  renders  them  quite  bold  and  familiar.  In  the 

spring  of  INS:.',  one  of  the  women  at  the  hunting  camp  on  Meade  River  found  one  in  the  meat 
house  and  easily  killed  him  with  a  stick. 

They  are,  in  general,  pretty  widely  scattered  over  the  country,  but  sometimes  gather  in  largo 
numbers  where  there  is  any  particular  supply  of  food. 

The  Eskimos  reported  in  February  ISSi',  that  there  were  great  numbers  of  them  one  day's 
journey  to  the  east  feeding  on  the  carcass  of  a  whale  that  had  been  washed  ashore.  Any  game 
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that  is  left  nut  over  night  must  be  cari-fullv  eovercd  up  with  slabs  of  snow  or  it  will  be  soon  eaten 
by  the  foxes. 

A  good  many  of  them  arc  caught  by  the  Eskimos,  either  with  steel  traps  or  '•  tigure-of-lbur"' 
traps  of  their  own  Construction.  In  using  a  steel  trap  they  do  not  bail  the  trap  itself,  but  place 
tin-  bait  in  a  little  house  made  of  slabs  of  snow.  The  trap  is  set  and  carefully  buried  in  the  snow 
at  the  doorway  of  the  house  so  that  the  fox  must  step  0:1  it  in  his  endeavors  to  reach  the  bait. 

They  build  a  similar  house  for  their  "deadfall"  or  "  lignre  ot  -fotn  •"  trap,  and  arrange,  the  log 
above  the  door  of  the  house  so  the  fox  brings  it  down  across  his  back  \vlren  he  reaches  in  for  tlio 
meat. 

The  trader  obtained  a  large  number  of  White  Fox  skins,  mostly  in  line  condition  with  very 

heavy  thick  fur.  Out  of  the  number  there  were  two  or  three  in  the  "blue."  condition,  also  heavy 
•winter  skins. 

The  summer  pelage  seems  to  be  completely  assumed  by  the  middle  of  .Inly.  A  female  shot 
close  to  the  station,  July  S.  ISsj,  had  the  brown  summer  coat  very  short  and  thin,  with  bunches 

of  white  fur  still  adhering  to  it,  and  a  i'ew  scattered  white,  hairs  still  remaining:.  She  was  very 
thin  and  dirty,  and  about  as  miserable  a  looking-  creature  as  could  well  be  imagined. 

In  1883,  a  female  in  nearly  the,  same  pelage  was  taken  at  Woody  Inlet  with  IHT  two  blind 
cubs,  about  the  si/e  of  new-born  kittens.  They  were  the  color  of  a  Maltese  cat. 

They«were  very  rarely  seen  after  the  middle  of  July  until  well  into  October,  -when  th;-\  became 
quite  plenty  and  by  that  time  had  again  become  completely  white. 

Their  tracks  were  occasionally  seen  out  on  the  sea-ice,  where  they  had  wandered,  perhaps  in 
the  hopes  of  pickings  of  seal  oftal,  after  some  bear,  or  perhaps  in  pursuit  of  stray  lemmings  or 
ptarmigans,  that  every  now  and  then  get  out  upon  the  ice. 

4.  GULO  LUSCUS  (Linn.)  J.  Sab. 

Wol.YKKINP,    (Ka'hu: 

The  Wolverine  was  never  seen  by  any  of  our  parties  nor  reported  by  the  natives.  Wolverine- 
skins,  however,  are  very  plenty  among  the  Eskimos,  and  highly  valued  for  trimmings.  The  tail 
is  especially  sought  for  as  an  ornament  to  be  worn  at  the  back  of  the  belt. 

All  these  skins  are  brought  from  the  interior,  and  are  generally  obtained  by  trading, 

5.  PUTORIUS  ERMINEA  (Linn.)  Griff. 

ElJMIXK    !  '!'(•>•  iu). 

Skins  of  Ermines,  both  in  summer  and  winter  pelage,  are  common  among  the  natives,  and 
are  occasionally  worn  as  trimmings  or  amulets.  During  the  winter  their  tracks  and  droppings 
were  occasionally  to  be  seen  on  the  tundra.  An  adult  male  in  full  summer  pelage  was  .shot  close- 
to  the  station  early  on  the  morning  of  July  1(5,  l.ss:!. 

6.  URSUS  ARCTOS  ? 

BEAK  .  »    (A'kqlal'}. 

There  is  a  brown  bear  in  the  interior,  of  which  we  were  unable  to  secure  a  specimen,  and 

which  is  probably  Richardson's  "  Barren-Ground  Bear".  The  natives  had  several  more  or  less 
mutilated  skins,  which  in  color  closely  resembled  the  cinnamon  bear 

The  Kskiinos  say  that  the  "land  bear"  is  abundant  during  the  summer  in  the  neighborhood 
of  Meade  River. 

7.  URSUS  MARITIMUS  Linn 

POI.AK  BEAU  (Xfi'ini). 

I'olar  hears  are  by  no  means  so  abundant  about  Point  Barrow  as  might  be  expected,  and 
they  appear  to  contine  themselves  almost  entirely  to  the  ice  -Held  at  some  distance  from  the  shore, 
only  coming  in  to  the  laud  when  diiven  by  hunger.  During  the  whole  of  our  stay  at  the  station 
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we  knew  of  not  more  (linn  cloven  or  twelve  being  taken,  and  tliey  were  killed   l>y  Hie  Kskii. 

Our  party  frequently  saw  bear-tracks  on  the  ice.  lint   nobody  as  iniieh  as  saw  a  living  hear  except 
Lieutenant    Uay,  who  had  the  good  fortune  to  catch  a  glimpse  of  one  as  he  mane  his  escape  into 
the  moving  ice  pursued  hy  all  the  dogs  and  half  the  men  and  women  ul  the  village. 

The  bears  .seemed  generally  anxious  to  escape  when  they  encountered  men  ami  dogs.  Only 

one  til-  two  showed  light  or  came  to  bay. 
Hears  were  wandering  about  the  ice  all  the  year  round,  as  the  natives  occasionally  reported 

them,  and  twice  during  tlie  winter  of  1  SS'J-'s:  !,  impelled  by  hunger.  the\  came  boldly  into  the  vil- 
lage, once  at  night  and  once  iu  broad  daylight,  and  made  an  attack  on  somebody*  storehouse  of 

seal-meal.  Of  course  the  natives  immediately  turned  out  and  killed  the  bear. 
Towards  the  end  of  April,  1883,  a  native  who  belonged  at  (he  Point  Barrow  village,  when 

returning  from  the  spring  deer-hunt,  met  a  she-bear  and  her  cub.  some  21)  miles  inland,  at  the 
point  where  the  Eskimo  trail  crosses  the  river  Kuaru,  and  killed  them  both.  We  obtained  their 
.skins  by  purchase. 

The  bears  killed  in  winter  were,  beautifully  clean  and  white,  but  in  summer  they  become 
exceedingly  brown  and  dirty.  One  killed  in  August.  1883,  was  so  dirty  as  to  be  almost  black 
about  the  legs. 

8.  PHOCA  VITULINA  Linn. 

ILuu;oi;  SKA  i.. 

The  Harbor  Heal  is  well  known  to  the  Eskimos,  who  have  several  skins  of  this  species,  among 

their  "pokes"  or  floats  for  whaling.  They  said  that  they  occasionally  captured  it  at  Fergnialc  in 
Elson  r>ay,  and  down  the  coast  at  Wainwright's  Inlet,  where  it  is  said  to  "haul  out"  on  laud. 

This  species  is  represented  in  our  collection  by  a  single  skull  brought  in  for  sale  by  a  native, 
who  did  not  know  where  it  came  from. 

9.  PHOCA  FCBTIDA  Fabricius. 

RINUKD  SKAI,  (AY'i.i/?). 

7V  y//i(i7.  OLD  S-IIXKIM;  MAI.K  ;   .V  «'»«(/,  CKM.M.K:    .\Y///m  ni.  vorxc.  or    IIIK  YKAII. 

This  is  the.  only  seal  that  is  at  all  common  at  Point  Barrow,  and  is  the  main  staple  of  food  of 
the  Eskimos.  It  remains  the  whole  year  through,  and  is  to  be  found  anywhere,  in  the  icefield  that 

there  a-re  sufficient  cracks  for  it  to  liud^  breathing  place. 
They  especially  affect  the  ice.  and  consequently  are  rarely  to  be  seen  in  summer,  when  the  sea 

is  clear  of  ice.  When,  however,  there  is  much  loose  ice  running,  seals  are  always  to  be  fonud  in 

plenty,  and  are  captured  by  the  Eskimos  from  their  iimiaka  with  rifle  and  harpoon.  They  occa- 
sionally come  into  the  shoal  water  of  Elson  May  in  the  summer,  and  are  taken  in  nets  set  along 

the  shore. 

When  the  ice  comes  in  and  the  sea  begins  to  frec/e  over  in  October  they  become  quite  abun- 

dant, haunting  the  open  pools  in  the  pack  and  making  breathing-boles  (adlu)  in  the  "young  ice." 
At  this  season  the  natives  take  them  entirely  with  the  rifle  and  harpoon,  either  shooting  them  as 
they  swim  in  the  open  pools,  and  darting  a  harpoon  into  them  before  they  sink,  or  else  watching 
at  the  breathing-hole  with  the  rifle  and  stabbing  harpoon. 

As  the  season  advances  into  November  and  December  and  the  sun  disappears,  so  that  there 
are  only  a  few  hours  of  daylight,  the  seal-netting  begins.  This  can  only  be  carried  on  in  the 
darkest  nights  when  there  is  no  moon.  The  natives  say  that  even  a  bright  aurora  interferes  with 
their  success. 

At  this  season  of  the  year  there  are  very  often  large  temporary  cracks  in  the  ice-field  a  mile  or 
two  from  the  shore,  which  remain  open  for  several  days  at  a  time,  and  are  a  great  haunt  of  the 
seals.  When  such  a  crack  is  discovered  the  hunters  from  the  village  turn  out  in  force,  and  skirt 
along  the  edge  of  the  crack  til!  they  find  a  suitable  place  for  setting  their  acts. 
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They  select  a  ])lace  where  the  ice.  is  level  and  not  too  thick  for  about  a  hundred  yards  from 
the  edge  of  the  crack  and  then  proceed  with  their  ice-picks  to  cut  three  holes  parallel  to  the.  crack. 
The  middle  hole  is  large  enough  to  admit  the  passage  of  a  seal,  and  the  other  two  are  smaller 
and  serve  to  allow  the  stretching  lines  of  the  net  to  pass  through.  They  arc  about  five  yards,  the 
length  of  the  net,  apart.  The  stretching  lines  are  let  down  through  these  holes,  and  grappled 
and  drawn  up  through  the  center  hole  with  a  long  slender  hooked  pole.  They  are  then  attached 
to  the  upper  corners  of  the  net,  which  is  thus  drawn  down  through  the  middle  hole  and  hangs  like 

a  curtain  underneath  the  ice.  The  end-lines  are  loosely  fastened  to  lumps  of  ice,  and  the  hunter 
sitting  down  near  the  net  begins  to  rattle  on  the  ice  with  the  butt  of  his  pick;  scratch  with  a  little 

tool  made  of  seals'  claws  mounted  on  a  wooden  handle,  whistle  softly,  or  make  some  continuous 
gentle  noise  which  excites  the  cariosity  of  the  seals,  who  are  swimming  round  in  the  open  water. 

These  come  swimming  in  under  the  ice  in  the  direction  of  the  sound  and  of  course  come  in 
contact  with  the  net,  which,  hanging  loosely,  soon  completely  entangles  them.  The  running  out  of 

the  end-lines  warns  the  hunter  that  there  is  a  seal  iu  the  net,  and  when  he  thinks  it  is  sufficiently 
entangled,  he  hauls  it  up  through  the  middle  hole  by  means  of  a  line  attached  to  the  middle  of  the 
net.  The  seal  is  frequently  drowned  by  the  time  it  is  hauled  up,  but  sometimes  has  to  be  killed 
by  bending  the  head  back  sharply  so  as  to  break  the  neck. 

After  disentangling  his  catch,  the  hunter  sets  his  net  again  and  waits  for  another  seal.  I  have 
known  a  single  hunter  to  catch  as  many  as  thirty  seals  in  the  course  of  one  night.  The  dead  seals 
of  course  freeze  stiff  very  rapidly,  and  if  there  is  snow  enough  on  the  surface  of  the  ice,  they  are 
stacked  up,  by  sticking  them  up  on  their  tails  in  the  snow  to  prevent  their  being  snowed  over, 
until  they  can  be  brought  in  by  the  dog-sleds. 

When  there  is  no  suitable  water  for  netting  on  a  large  scale,  the  natives  are  constantly  on  the 

watch  for  small  cracks  and  breathing-holes,  where  the  seals  come  regularly.  Two  or  three  men  will 

surround  such  a  place  M'ith  four  or  five  nets,  so  that  every  seal  that  comes  to  the  hole  is  sure  to  be 
caught.  These  nets  are  kept  permanently  set  and  are  visited  every  day  or  two. 

Later  in  the  season  when  the  sun  has  returned,  and  the  hunters  find  regularly  established 

breathing-holes  in  the  ice-field,  the  nets  are  stretched  flat  across  the  holes  by  cutting  four  holes 
round  the  aiHu,  and  stretching  the  corners  of  the  net  out  to  these.  Each  hunter  will  have  several 
nets  set  in  this  way  and  will  visit  them  every  day  or  two. 

When  the  "  leads"  of  water  open  off  shore  in  April,  seals  are  always  quite  abundant  there 

and  the  whaling  itmuiks  usually  catch 'a  good  many.  They  continue  abundant  all  through  the 
whaling  season.  Towards  the  end  of  June  and  through  the  month  of  July,  when  the  ice,  especially 
the  level  ice  inshore,  is  growing  rotten  and  wearing  into  holes,  they  begin  to  come  up  through  these 
holes  to  sleep  on  the  ice.  They  sleep  however  with  extreme  caution,  waking  up  and  raising  their 
heads  to  see  if  all  is  safe  every  four  or  tive  minutes.  Thejfcire  so  exceedingly  shy  at  this  season 
of  the  year  that  none  of  us  ever  succeeded  in  getting  within  decent  rifle  shot  of  one  of  them. 

There  is  considerable  variation  in  the  color  of  this  species.  Individuals  were  seen  which  were 

almost  white,  being  quite  unspotted  on  the  belly,  and  there  was  a  complete  gradation  from  these 
to  specimens  like  one  noted  on  January  7,  1883,  of  which  the  following  is  a  description  : 

Ground  color,  Wad;  belly  no  lighter  than  the  back.  Marked  all  over  with  ring-like,  sometimes 
8-shaped  spots,  white,  numerous  on  the  back,  large  and  scattered  on  the  belly,  small  and  thickly 
crowded  on  the  upper  breast  and  throat.  Flippers  and  claws  very  black. 

10.  ERIGNATHUS  BARBATUS  (Pabricius)  Gill. 

BEARDKD  SEAL  (U'<jru.) 

This  species  is  far  less  common  than  the  preceding  (P.  f<cti<la),  but  is  by  no  means  rare,  occur- 
ring even  during  the  winter  when  the  ice  is  broken. 

They  are  also  occasionally  killed  at  the  "  leads"  of  open  water  during  the,  spring  whaling,  but 
are  most  abundant  during  the  summer  and  autumn  when  the  loose  ice  is  running  with  the  current, 
swimming  around  among  the  broken  floes,  and  occasionally  crawling  out  upon  a  cake  to  sleep. 

Tlii-y  almost  invariably  sink  when  shot  at  this  season.  Karly  in  the  season  they  are  frequently 
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seen  close  inshore,  especially  where  there  is  open  water  between  the  shore  and  the  "land  floe"  or 
"  barrier." 

The  Eskimos  pursue  them  in  their  vmiaks  with  the  riilc  and  walnUhharpOOQ  provided  willi  ;i 

(-•hurt,  line  and  seal-skin  floats,  but  did  not  capture  many  during  our  stay  at  the  .station.  The  skins 

are  very  highly  prized  for  making  wMii'rt/c-eovers,  as  they  make  a  very  fine  and  durable  hide  which 
is  beautifully  white.  It  takes  six  good-sized  ug'ru-skins  to  cover  one  umiak.  The  hide  is  also  used 
for  making  walrus-lines  and  also  for  boot-soles  when  whitewhale  skin  cannot  be  obtained. 

11.  HISTRIOPHOCA  FASCIATA  (Zimm.)*Gill. 

EIBBON  SEAL  (Kaixo'Uii). 

This  is  the  first  record  of  this  species  north  of  Bering  Strait,  but  it  can  hardly  be  con- 
sidered as  anything  more  than  a  straggler  of  somewhat  regular  occurrence  at  Point  Barrow. 

It  is,  however,  well  known  to  the  natives,  who  call  it  by  a  name  which  bears  a  striking  resem- 

blance to  the  names  "  Karolnk '"  and  "  Kioluk,"  which  the  natives  of  Pond's  Bay  and  Cumberland 
Inlet  apply  to  Plioca  grccnlandica,  which  animal  would  hardly  be  distinguished  from  this  species 
by  the  Eskimos. 

The  only  individual  \ve  saw  was  a  finely  marked  male,  taken  in  a  seal-net  close  to  the  village 
at  Cape  Smythe,  November  21,  1881.  Unfortunately,  we  knew  nothing  of  the  capture  until  sev- 

eral days  afterward,  when  the  hunter  brought  the  skin  over  for  sale.  He  had  mutilated  it  by  cut- 
ting off  the  nose  and  flippers,  and  we  were  unable  to  procure  the  skull. 
We  heard  of  no  more  till  the  end  of  November,  1882,  when  a  native  reported  that  he  had 

killed  one  at  a  breathing  hole,  but  that  it  was  carried  away  by  the  current.  None  were  seen  at 
any  of  the  great  catches  of  Plioca  foctida  during  the  winter  of  1882,  although  all  the  natives,  both 
at  Cape  Smythe  and  Point  Barrow,  were  especially  on  the  lookout  for  them. 

This  species  must  be  more  abundant  than  is  generally  supposed  on  the  Siberian  coast  of 
Bering  Sea.  Their  skins  are  frequently  to  be  seen  among  the  seal-skin  clothing  worn  by  the- 
American  whalemen,  which  is  procured  at  Plover  Bay,  Indian  Point,  and  other  places  on  the 
Siberian  coast. 

12.  ODOB.2ENUS  OBESTJS  (HI.)  Allen. 

PACIFIC  WALKUS  (AibtciiJc). 

Walruses  are  of  rather  frequent  occurrence  off  Point  Barrow  during  the  season  of  open  or 
partially  open  water,  but  are  never  very  abundant. 

'  In  the  spring  of  1882,  one  or  two  were  reported  by  the  natives  as  early  as  the  end  of  May,  out 

at  the  ''  lead '"  of  open  water,  but  in  1883  they  were  very  much  later.  We  heard  of  none  until  July 

3,  when  many  old  bulls  were  reported  to  be  traveling  up  to  the  northeast  at  the  "  lead.'1 
During  the  summer  herds  are  occasionally  seen  swimming  among  the  broken  ice  outside  of 

the  barrier,  or  asleep  on  a  large  cake. 
They  were  quite  plenty  during  the  month  of  September,  1882,  when  there  was  much  heavy 

loose  ice  from  one  to  three  miles  off  shore,  7noviug  rapidly  with  the  current  to  the  northeast. 
Many  herds  and  solitary  walruses  floated  up  past  the  station  on  cakes  of  ice.  We  saw  none 
returning,  and  none  were  seen  or  reported  after  September  28. 

They  were  rather  more  plenty  outside  the  land-floe  in  1883  than  they  had  been  the  preceding 
season,  and  the  Eskimos  had  taken  about  a  dozen  up  to  the  middle  of  August,  pursuing  them 
with  the  rifle  and  harpoon  in  their  itmiaks. 

During  the  autumn  of  1881  the  ice  was  a  very  long  distance  off  from  the  shore,  and  conse- 
quently there  were  no  walruses.  On  October  17,  while  the  sea  was  still  open,  three  walruses  came 

swimming  in  towards  the  land  close  to  the  station.  They  appeared  fatigued,  as  if  they  had  come  a 
long  distance,  and  evidently  wished  to  land  on  the  beach,  but  were  frightened  away  by  the  natives. 

The  whalemen  complain  very  much  of  the  increasing  scarcity  of  walrus  on  their  usual  walrus- 
hunting  grounds,  the  ice-field  just  north  of  Bering  Strait.     Where  they  rrere  formerly  accustomed 

to  get  a  hundred  walrus  a  day  by  shooting  on  the  ice,  they  now  consider  eighteen  a  good  day's 
H.  Ex.  41   13 
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•work.  Not  only  ha  ve  1  lie  \v;i!ruses  been  killed  off  by  the  indiscriminate  slaughter  wbich  lias  been 
the  custom,  but  they  have  grown  cautious,  and  have  learned  to  withdraw  to  inaccessible  parts  of 
the  ice  fields,  \vlu  re  they  eauuot  be  reached  with  a  boat.  This  habit  will  go  a  good  way  towards 
preserving  the  species  from  utter  extinction. 

There  seems  to  lie  some  diversity  of  opinion  as  to  the  ferocity  of  the  Pacific  Walrus.  Capf.  E. 
P.  Herendeen,  \\lio  has  killed  a  great  many  walruses,  especially  when  'Miauled  out"  on  the.  land, 
insists  that  he  never  saw  one  show  fight,  that  they  are  only  anxious  to  escape  from  their  pursuers, 
and  that  the  chase  is  attended,  with  no  danger,  except  sometimes  from  the  blundering  efforts  of 
the  animals  to  escape. 

(.'apt.  L.  C.  Owen,  on  the  other  hand,  one  of  the  veterans  of  the  whaling  fleet,  who  commanded 
the  first  steam  whaler  in  the  Arctic,  .and  who  has  probably  had  as  much  experience  as  any  one  in 
shooting  walruses  on  the  ice,  asserts  that  he  has  frequently  been  attacked  by  wounded  walruses, 

and  that  his  "dinghy"  or  walrus-boat  has  often  been  in  great  danger  from  their  "pecking1'  at  it, 
as  he  expressed  it,  with  their  tusks. 

13.  OVIBOS  MOSCHATUS  (Gmel.)  Blaiuv. 

MUSK  Ox  (U'min  man). 

A  skull  of  this  animal  was  brought  in  by  one  of  the  trading  parties  from  the  eastward,  just  an 
we  were  getting  ready  to  abandon  the  station.  In  the  hurry  and  excitement  of  the  time,  we  neg- 

lected to  find  out  more  accurately  the  locality  from  which  it  came.  The  party  had  been  as  far 
cast  as  the  mouth  of  the  (Jolville,  and  the  skull  may  have  been  brought  from  there. 

The  natives  knew  the  animal  well,  and  called  it  by  nearly  the  same  name  as  the  eastern. 
Eskimos,  but  none  had  ever  seen  it  alive. 

The  skull  obtained  appeared  very  old  and  much  weathered. 

14.  OVIS  MONTANA  (?)  Cuv. 

MOUNTAIN  SHEEP;  BIGHORN  (I'mnea). 

The  Eskimos  had  many  implements,  especially  water  dippers,  made  of  Mountain  Sheep  horn, 
and  there  were  a  good  many  garments  made  of  the  skin  which  is  especially  used  for  trimming  deer- 

skin clothes. 
Most  of  the  horns  and  the  skins  were  obtained  by  trade  from  the  natives  to  the  east  and 

south.  The  Point  Barrow  natives  were,  however,  well  acquainted  with  the  animal,  and  several 
of  them  said  that  they  had  killed  them,  a  great  way  off  to  the  eastward,  in  very  high  broken  land 
(Romanzoff  Mountains?). 

I  have  called  the  species  Otis  montana  (?),  because  there  is  a  question  as  to  the  species  of 
Mountain  Sheep  inhabiting  Alaska,  and  we  obtained  no  specimen  that  could  be  identified. 

15.  RANGIPER  TARANDUS  GRCENLANDICUS  (Kerr). 

KEINDEEU  (Tti'ktn). 

PU'HHIIH,  IH'CK  WITH  l.AliGi:  ANTLERS:   AVA-n.   YKAiti.i.NC  i:ui'K;   Ku'lau&n.  DOE:   Ainiiii,  o;,l>.  TIOUM  i:>     DOBj    \<>'.rn, TAWN. 

Keiudeer  do  not  come  down  to  the  coast  near  Point  Barrow  in  any  largo  numbers.  Straggling 
individuals  and  small  parties  arc  occasionally  to  be  seen  during  the  summer,  wandering  around  the 
tundra  and  sometimes  come  down  to  the  beach  and  the  lagoons,  especially  on  calm,  sunny  days 
when  the  flies  are  troublesome. 

Large  herds  have  been  seen  down  the  coast,  25  or  30  miles  from  the  station,  and  near  the 
mouths  of  the  rivers  at  the  east,  but  only  stragglers  reach  the.  Point. 

During  the  rutting  season,  in  the  latter  part  of  October,  a  good  many  are  to  be  st-en  roaming 
round  a  few  jr.ilrs  inland,  though  they  are  very  wild.  The  rutting  bucks,  however,  are  rather 
inclined  to  be  curious  and  to  come  towards  a  man  if  he  keeps  perfectly  still.  Later  in  the  winter, 
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from  January  on,  they  were  continually  secu  and  reported,  and  their  trucks  anil  the  places  \rbcro 
they  liad  scraped  away  tlie  snow  to  get  at  tliainoss  were  frequently  .scon. 

The  natives  from  the  village  go  out  on  snow-shoes  to  hunt  them,  and  when  a  herd  of  deer  is 
seen  the  hunter  moves  straight  towards  them  at  a  rapid  pace.  When  the  deer  begin  to  run  the 
hunter  rims  after  them  as  fast  as  he  can,  trying  to  keep  them  in  sight.  His  pertinacity  is  gener- 

ally too  much  tor  the  curiosity  of  the  deer,  and  in  a  short  time  one  or  more  of  them  will  usually 
swerve  from  the  line  of  llight  and  gradually  circle  back  to  see  what  this  is  that  is  following  them 
so  closely. 

The  hunter  generally  opens  fire  as  soon  as  the  deer  gets  within  five  or  six  hundred  yards  and 
keeps  it  up  till  ho  either  kills  the  deer  or  frightens  it  out  of  range.  Strange  as  it  may  seem,  a 
good  many  deer  are  obtained  in  this  way.  The  natives  are  very  lavish  of  their  ammunition,  and 
by  their  reckless  shooting  have  rendered  the  deer  very  wild. 

Most  of  the  deer  obtained  by  the  natives,  however,  are  killed  along  the  valleys  of  the  large 
rivers,  Kuaru,  Meade  Kiver,  and  Ikpikpnng,  which  empty  into  the  Arctic  Ocean  east  of  Point 
Barrow. 

Many  of  the  natives  go  in  to  these  rivers,  50  to  100  miles  to  the  south  and  southeast,  as  soon 

as  enough  snow  has  fallen  to  make  sledging  practicable,  and1  there  remain  camped  in  snow  huts 
until  the  days  grow  too  short  for  hunting.  At  this  season  the  deer  are  qnite  plenty  in  this  region, 
and  go  in  large  herds.  Captain  Hereudeen  describes  the  alluvial  flats  of  Meade  Kiver  as  "looking 
like  a  cattle-yard"  from  their  tracks. 

The.  Eskimos  seem  to  be  of  the  opinion  that  most  of  the  deer  leave  this  region  and  go  further 
inland  when  the  winter  night  sets  in,  returning  about  the  first  of  February. 

The  great  season  for  deer  hunting  is  in  the  months  of  February  and  March.  With  the  return 
of  the  sun,  about  the  last  week  in  January,  most  of  the  natives  of  both  villages  start  off  for  the 
rivers,  and  are  to  be  found  camped  in  small  parties,  consisting  of  two  or  three  families,  over  a 
large  extent  of  country.  They  stay  until  the  end  of  March,  or  sometimes  as  late  as  the  middle  of 
April,  and  secure  a  good  many  deer. 

Two  men  who  were  hunting  for  the  station  in  the  spring  of  1883  killed  upwards  of  ninety,  while 
they  were  out.  Most  of  these  deer  are  shot  with  the  rifle,  but  a  few  are  still  taken  in  pitfalls  dug  in 
the  snow-drifts,  as  described  by  Captain  Maguire,  of  the  English  depot-ship  Plover,  iu  his  report 
of  his  first  winter  at  Point  Barrow,  1852-'.j3. 

A  female  killed  January  30,  1883,  contained  a  fcctus  about  six  inches  long.  Large  numbers 
of  well-developed  embryos  are  brought  in  from  the  spring  deer-hunt  by  the  natives,  who  consider 
them  a  great  delicacy.  They  are  also  very  fond  of  the  contents  of  the  rectum. 

16.  ELEPHAS  .'  sp. 

MAMMOTH  (Kilt'g'wa). 

Much  fossil  ivory  in  a  badly  decayed  condition  is  found  on  the  sandbars  of  Meade  River,  and 
the  natives  have  a  good  many  implements  of  a  much  better  quality  of  ivory.  This,  however,  was 
probably  obtained  from,  the  Nunataugmeun. 

The  natives  had  many  stories  about  bones  of  the  Kiligwa,  "the  great  dead  reindeer'';  "there 
are  no  longer  any  more  on  earth,  only  their  bones  remain/'  We  endeavored  to  get  some  of  the 
hunting  parties  to  bring  us  in  sonic  of  these  bones,  but  we,  did  not  succeed  in  obtaining  any. 

17.  BELUGA  sp. 

WHITE  WHALE 

White  Wrhales  were  never  very  plenty  near  the  station,  but  large  schools  occasionally  passed 
up  within  sight  of  the  shore  during  the  season  of  open  water. 

A  school  of  a  hundred  or  more  passed  up  within  200  yards  of  the  beach  September  28,  1881, 
and  then  turned  and  went  back  again.  There  were  many  gray  individuals  in  this  school. 

The  whaling  umialm  captured  one  or  two  each  season  we  were  at  the  station,  and  each  year  as 
soon  as  there  was  open  water  between  the  land-tloe  and  the  beach  a  large  herd  passed  up  to  the 
northeast. 
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About  a  week  or  ton  days  later  nuotbcr  large  herd  of  .several  hundred  passed  up  each  season, 
and  those  won-  all  that  were  seen. 

The  last  herd  in  1882  came  close  to  the  beach,  aiid  one  was  killed  with  a  rifle.  There  was  no 
opportunity  to  make  a  caroiV,!  study  of  it  or  to  obtain  its  complete  skeleton,  as  it  was  immediately 
cut  up  for  meat.  The  skull  was  unfortunately  destroyed  by  the  ice  while  being  cleaned  in  the 
water  by  the  saml-lleas. 

The  followi n^  are  the  measurements  of  this  specimen: 

ADULT  FEMALE. 
Feet.  Inches. 

From  fork  of  tail  to  tip  of  lower  jaw    12  8$ 
(iirth  belaud  flippers       7  4 
Breadth  of  tail       2  CJ 
Breadth  between  angle  of  lower  jaw       1  0 
Length  of  heail  from  ear       1  4 
Length  of  vulva       1  10 
Length  of  flipper       1  3 

Color,  white,  grayish  on  flukes  and  flippers,  with  a  yellowish  tinge  on  the  back ;  mamma} 
opposite  the  lower  third  of  the  genital  sulcus,  which  includes  the  anus ;  mammary  sulcus  about 
two  inches  long ;  blubber  thick. 

These  animals  are  much  prized  by  the  natives,  who  value  the  skin  very  highly  for  making  the 
finest  quality  of  water-proof  soles  for  their  seal-skin  boots.  They  are  also  sometimes  used  for  mak- 

ing very  fine  walrus  or  whale  lines. 
The  flesh  is  quite  palatable,  though  rather  tasteless. 

18.  MONODON  MONOCEROS  Linn. 

NARWHAL  (Tugalul). 

"So  living  Narwhals  were  seen  during  our  stay  at  Point  Barrow,  but  we  found  the  ivory  in  tho 
possession  of  the  natives.  They  recognized  drawings  of  the  animals,  and  said  that  they  were  occa- 

sionally seen  and  killed.  The  name  is  essentially  the  same  as  one  of  those  applied  by  the  Green- 
landers  and  eastern  Eskimos  to  this  animal. 

19.  ORCA  sp. 

KILLER  (A'xlo). 

The  natives  described  a  whale  which  they  sometimes  saw,  and  which  was  "  bad"  and  had  largo 
teeth.  From  the  resemblance  of  the  name  to  the  ordinary  Eskimo  word  for  "Killer"  I  am  inclined 
to  believe  that  a  species  of  Orca  was  meant.  None  were  seen  during  our  stay  at  the  station. 

20.  BAL.S3NA  MTSTICETUS  Linn. 

POLAR  WHALE,  "BOWHEAD"  (A'V  bicuJc). 

Whales'  jawbones,  skulls,  and  vertebra?  are  plenty — scattered  along  the  shore  and  in  tho 
villages,  where  jawbones  and  ribs  are  used  for  staging  timbers,  and  they  are  also  sometimes  found 
buried  in  the  turf,  indicating  considerable  age.  There  is  also  much  decaying  whalebone  in  tho 
ruined  iglus  which  have  been  laid  open  by  the  sea  at  Cape  Sinythe,  pointing  to  the  time  when 
whalebone  had  no  commercial  value,  and  more  was  obtained  than  could  be  used  for  ordinary 
purposes  in  the  village. 

About  the  middle  of  April,  when  the  "leads  "  of  open  water  begin  to  form  off  shore,  the  whales 
appear — a  few  stragglers  at  first,  but  gradually  increasing  in  numbers — all  traveling  to  the  north- 

east even  when  the  lead  is  much  clogged  with  loose  ice.  Indeed,  the  whales  seem  to  have  learned 

that  they  are  much  safer  in  the  ice  than  in  the  open  water,  and  may  be  heard  "blowing"  in  the 
loose  pack  when  there  is  plenty  of  open  water  for  them  to  travel  in. 
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The  "run"  lasts  until  about  (lie  1st  of  July,  utter  which,  during  the  .season  of  open  water, 
there  are  no  whales  until  about,  the  middle,  or  end  of  August,  when  they  begin  to  "come  out,"  as 
the  whalemen  say,  generally  moving  back  at  some  distance  from  the  shore. 

The  whaling  fleet  generally  catch  a  few  whales  in  Bering  Strait  and  outside  of  the  ice  early 
in  the  season,  when  they  first  come  into  the  Arctic.  They  then  endeavor  to  reach  Point  Barrow 
by  the  middle  or  end  of  July  so  as  to  meet  the  whales  when  they  coine  out. 

Some  ships  work  as  far  to  the  eastward  of  the  point  as  the  ice  will  permit  and  follow  the 
whales  out.  Many  whales  were  taken  in  1882  between  Point  Barrow  and  Itcturn  lleef.  Other 
ships,  if  the  whales  do  not  appear  soon  after  their  reaching  the  point,  turn  back  and  go  off  to  the 
western  whaling  in  the  neighborhood  of  Herahl  Island.  The  fall  whaling  is  carried  on  as  late  as 
the  ice  will  permit.  In  1882  some  of  the  ships  staid  in  the  neighborhood  of  Point  Barrow  until 
nearly  the  end  of  September. 

The  season  of  1883  was  very  unfavorable  for  the  whaling  fleet.  The  ships  were  unable  to  get 
any  distance  east  of  the  point,  and  although  whales  had  been  plenty  in  the  spring  migrations 
they  did  not  begin  to  come  out  till  the  end  of  August,  and  then  in  comparatively  small  numbers. 
None  of  the  ships  accomplished  much. 

The  natives  pursue  the  whales  during  the  spring  migrations,  hauling  their  boats  on  sleds 
across  the  rough  ice  to  the  open  water.  About  twenty  umiaks,  carrying  each  a  crew  of  from  eight 
to  ten  men,  are  fitted  out  for  whaling  from  the  two  villages,  and  when  there  is  open  water  and  any 
prospect  of  whales  they  spend  all  the  time  out  at  the  edge  of  the  "  lead"  on  the  lookout  for  whales 
while  the  women  travel  backwards  and  forwards  Avith  their  food. 

Each  boat  is  supplied  with  several  harpoons,  to  each  of  which  is  attached  a  short  lino  and  a 
pair  of  floats  made  of  inflated  seal-skins,  and  they  endeavor  to  get  so  many  of  these  floats  fastened 
to  the  whale  that  he  can  no  longer  sink,  when  they  paddle  up  and  dispatch  him.  They  formerly 
used  stone-headed  lances  for  this  purpose,  but  are  all  now  provided  with  regular  steel  whale  lances, 
and  many  of  them  also  have  bomb-guns  which  they  have  bought  of  the  whalemen  or  obtained 
from  wrecks. 

They  have  also  plenty  of  iron  harpoons  of  the  best  pattern,  but  it  was  decided  in  1883  that 
they  would  have  no  luck  in  whaling  unless  the  first  harpoon  darted  at  the  whales  was  of  the  old- 
fashioned  stone-headed  kind,  such  as  their  grandfathers  killed  so  many  whales  with. 

When  the  "  lead"  of  water  is  narrow  the  whales  are  sometimes  shot  with  a  bomb-gun  from  the 
edge  of  the  ice. 

As  soon  as  a  whale  is  killed  it  is  towed  to  the  edge  of  the  solid  ice-lloe,  and  there  all  hands — 
men,  women,  and  children — go  to  work  at  once  with  "spades"  and  knives  to  cut  off  all  the  blubber 
and  meat  they  can  get  at.  The  whale  frequently  sinks  or  is  carried  off  by  the  current  under  the 

ice'before  they  have  succeeded  in  saving  more  than  a  portion  of  the  blubber.  Every  one  is  enti- 
tled to  all  he  can  get  of  the  blubber  and  "  blackskin,"  but  the  whalebone  (sltukuk),  which  is  the 

great  staple  of  trade  with  the  white  men,  is  portioned  out  according  to  a  regular  rule.  The  crews 
of  all  the  umiaks  that  were  in  sight  at  the  time  the  whale  was  struck  have  an  equal  share  of  the 
whalebone. 

The  "blackskin"  mentioned  above,  which  is  the  epidermis  of  the  whale,  and  has  been  very 
often  described,  is  considered  as  great  a  delicacy  by  these  natives  as  it  is  by  the  eastern  Eskimos. 

They  would  go  anywhere  or  do  anything  to  secure  a  feast  of  "muktuk,"  as  they  call  it. 
It  is  the  custom  on  most  whaleships,  when  "boiling  out"  near  shore,  to  allow  the  natives  to 

come  on  board  and  cut  off  the  blackskin,  provided  they  do  not  take  off  too  much  blubber  with  it, 
and  I  have  seen  boat-loads  carried  off  from  one  ship.  They  are  also  very  fond  of  the  tough,  white 
gum  round  the  roots  of  the  whalebone,  which  goes  by  the  name  of  u  mum-ma."  These  are  almost 
invariably  eaten  raw,  for  very  few  Eskimos  would  be  able  to  wait  for  their  muktuk  to  be  cooked. 

They  are  not  very  expert  or  very  bold  in  their  whaling,  and  consequently  do  not  capture  many 

whales.  Only  three  were  killed  in  the  two  seasons  we  were  there.  Cupt.  L.  (.'.  Owen,  however, 
informs  me  that  one  season  ten  whales  were  taken  by  the  boats  of  the  two  villages. 

In  speaking  of  whales  to  the  white  men  the  Eskimos  call  them  Pu'ahi,  which  is  an  attempt 
to  pronounce  the  word  il  Bowhead." 
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The  stripped  carcase  of  a  female  which  drifted  ashore  September!,  i  (bund  to  contain- 
a  foetus  about  three  Icct  long. 

21.  SOREX  FOHSTERI  Rich. 

FOESTEK'S  SHREW  Morsr, 

A  little  Shrew  which  was  brought  home  in  alcohol  and  ideutiiicd  as  this  species  was  brought 
in  by  a  native  who  had  been  off  to  ?>Ieade  Kiver  on  the  spring  deer  hunt.  This  was  the  only  one 
observed. 

22.  MYODES  OBflNSIS  Brants. 

TAWNY  LEMMING  (A'nrirtfi). 
* 

This  species,  like  the  succeeding,  though  abundant  around  Point  Barrow,  is  not  equally  plenty 
every  season.  We  saw  none  in  1SS2,  and  none  were  brought  in  by  the  natives,  who  were  in  the  habit 
of  bringing  in  all  sorts  of  birds  and  animals  for  sale. 

None  were  obtained  until  June  ll,  1883,  when  a  good  sized  young  one,  probably  born  the  year 
before,  in  full  summer  pelage,  was  picked  up  dead  on  the  tundra.  During  the  rest  of  June  and 
in  July  they  were  often  seen,  and  in  airy  were  caught.  Early  in  the  season  they  wore  often  found 
running  in  tunnels  under  snow-banks. 

This  species  and  the  next  make  shallow  burrows  and  galleries  in  the  tussocks  of  turf  on  tho 
tundra,  and  spend  a  good  deal  of  time  under  ground. 

A  mother  and  seven  blind  young  were  taken  June  i'7. 

23.  CUNICTTLUS  TORQUATUS  (Pall.)  Couea. 

HUDSON'S  BAY  LEMMING  (A'nchlu). 

Like  the  last,  this  Lemming,  though  abundant,  is  not  equally  plenty  every  season.  During 
the  whole  year  of  1882  we  did  not  sec  a  single  Lemming,  although  signs  of  them  were  very  plenty. 
The  tundra  was  completely  riddled  with  their  galleries  and  burrows,  and  we  occasionally  saw 
tracks  on  the  snow  or  mud.  Their  droppings,  besides,  were  very  thick  in  many  places  on  the 

tundra,  and  the  numerous  owl's  castings  scattered  over  the  tundra  were  made  up  almost  wholly  of 
Lemmings'  skulls,  bones,  and  hair. 

In  1883,  the  natives  began  to  bring  them  in  early  in  January,  and  all  the  rest  of  that  season 
they  were  quite  abundant.  Their  habits  are  quite  the  same  as  those  of  the  Tawny  Lemmings.  In 
summer  they  are  only  to  be  seen  when  running  from  one  gallery  to  another,  and  in  winter  their 
tracks  generally  lead  to  a  burrow  in  the  snow-bank. 

They  are  seldom  seen  in  winter,  except  during  drifting  snowstorms,  when  the  snow  over  their 
tunnels  is  probably  blown  away.  This  has  given  rise  to  a  curious  fancy  among  the  Eskimos,  who 
say  that  in  stormy  weather  they  come  down  from  the  sky,  whirling  around  and  running  around  in 
spirals  as  soon  as  they  touch  the  ground.  The  first  one  we  obtained  was  brought  in,  during  a 

violent  snowstorm,  by  a  native,  who  informed  us,  "There  are  none  here  on  the  land.  As  it  was 
bad  weather  he  fell  down  from  above."  This  superstition  is  interesting  in  connection  with  tho 
notion  of  the  Norwegians  that  the  great  hordes  of  Norway  Lemmings  come  down  from  the  clouds. 

They  appeared  to  be  spread  over  a  pretty  wide  extent  of  country  in  1883,  as  we  obtained 

specimens  from  near  the  station  and  from  various  deer-hunters'  camps  in  the  interior. 
Up  to  April  all  the  specimens  taken  were  in  winter  pelage,  but  none  of  them  were  completely 

white,  all  showing  faint  rufous  spots  indicating  the  position  of  the  ears,  and  usually  more  or  less 
rufous  suffusion  on  the  back.  The  white,  moreover,  has  a  grayish  cast,  due  to  the  fact,  probably, 
that  the  tips  of  the  hairs  only  are  white,  while  the  rest  is  a  slaty  gray.  One.  specimen,  taken  in 
February,  and,  from  its  size,  probably  a  young  one  of  the  preceding  year,  is  much  marked  with 
gray  and  brownish  on  the  back  of  the  head  and  nape  and  between  the  shoulders.  It  has  well- 
marked  rufous  ear-spots.  A  specimen  taken  in  April  can  hardly  be  distinguished  from  this,  though, 
a  little  larger. 
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Specimens  taken  towards  the  end  of  April  and  in  May  show  <:oiisider;iliii-  darkening  on  the 
back  and  much  rufous  on  the  sides,  but  we  obtained  none  like  those  in  tlic  National  Museum,  which 
show  the  winter-coat,  partly  shed,  exposing  the  shorter  bright-colored  summer  dress. 

All  June  specimens  were  ill  full  summer  pelage. 

24.  SPERMOPHILUS  EMPETRA  (Pall.)  Allen. 

PAKUY'S  SPEUMOPHILE  (SVMii). 

This  is  only  a  straggler  anywhere  near  the  station,  though  the  whalemen,  who  are  in  the  habit 
of  liimling  at  Woody  Inlet  for  wood  and  water,  report  it  abundant  in  the  neighborhood.  The  natives 
are  well  acquainted  with  it. 

\\  e  first  noticed  its  tracks  in  the  snow  in  May,  1883,  and  a  single  rutting  male  was  killed 
running  about  on  the  high  banks  below  Cape  Smythe. 

25.  LEPUS  TIMIDT7S  ARCTICUS  Allen. 

POLAE  HARE. 
9 

There  were  absolutely  none  near  the  station,  and  the  natives  were  unacquainted  with  the- 
animals,  ('apt.  E.  P.  Ilerendeeu,  however,  reports  seeing  traces  of  hares  among  the  willows  on 
Meatlc,  River  in  March,  1SSH. 

Just  as  we  were  on  the  point  of  abandoning  the  station  in  August,  1883,  a  party  of  Nunatang- 

menu  Eskimos  brought  in  half  a  dozen  roughly-prepared  skins  of  this  spe'cies,  showing  the  occur- 
rence of  the  animals  somewhere  in  the  Colville  region. 



II.— BIRDS. 

By  JOHN  MURDOCH,  A.  M.,  Sergeant  Signal  Corps,  United  States  Army. 

The  birds  and  eggs  brought  home  by  the  expedition  were  collected,  with  a  few  exceptions, 

within  a  circle  of  fifteen  miles  from  the  station,  and,  it  is  believed,  give  a  tolerably  complete  rep- 
resentation of  the  bird-fauna  of  this  limited  region.  This  it  will  be  seen  is  arctic  in  its  character, 

witii  the  addition  of  a  few  species  like  Komatcria  v-nigra,  peculiar  to  the  western  parts  of  the  con- 
tinent. The  range  of  a  few  species  heretofore  recorded  only  from  the  eastern  part  of  the  continent 

has  been  found  to  extend  to  this  point. 
The  country  in  this  region  is  a  low  slightly  rolling  tundra,  interspersed  with  higher  and  drier 

patches,  and  covered  with  lakes  and  ponds  of  all  sizes,  sometimes  connected  by  insignificant 
streams.  The  lower  portions  of  the  tundra  are  wet  and  marshy,  and  thickly  covered  with  grass. 
On  the  higher  portions  the  covering  of  grass  is  more  scanty  and  the  ground  often  bare,  muddy, 
and  black,  partly  covered  with  black  and  white  mosses  and  lichens. 

This  we  were  in  the  habit  of  calling  the  "  black  tundra,"  and  it  was  the  special  breeding-ground 
of  certain  species  of  birds,  for  example  the  Golden  Plover,  while  others  were  to  be  sought  for  in 
the  marshy  lowlands,  and  others  again  on  the  dry  grassy  banks. 

The  birds  breeding  in  this  region  are  two  or  three  species  of  land-birds  and  most  of  the  waders. 
The  great  majority  of  the  water-birds,  the  ducks,  gulls,  &c.,  pass  on  to  more  favorable  breeding- 
sites  on  the  sandy  islands  fringing  the  northern  shore  of  the  continent,  and  on  the  banks  of  the 
groat  rivers  running  into  the  Arctic  Ocean  east  of  Point  Barrow. 

Most  of  the  birds  and  eggs  were  collected  by  the  writer  and  Sergeant  Midd'eton  Smith,  though 
valuable  additions  to  the  collections  were  made  by  Lieutenant  Kay,  Captain  llercudcen,  and  other 
members  of  the  party. 

The  nomenclature  employed  is  that  of  Hidgway's  Catalogue  (Bull.  U.  S.  Nat.  Museum,  No.  21, 
1881),  to  which  the  numbers  refer,  and  the  Eskimo  names  have  been  appended  wherever  possible. 

[21.]     SAXICOLA  CBNANTHE  (Linn.)  Bechst. 

STONECIIAT  (S 

As  Mr.  Nelson  remarks,  this  species  appears  to  be  very  erratic  in  its  occurrence  in  Northern 
Alaska,  being  quite  common  some  seasons  and  wholly  absent  the  next. 

Early  in  the  spring  migrations  of  1882  we  had  these  birds  in  comparative  abundance  near  the 
station  for  a  few  days,  but  none  remained  to  breed,  and  in  the  season  of  1883,  though  a  careful 
lookout  was  kept  for  them,  not  a  single  one  was  noticed. 

Curiously  enough,  this  alternation  of  seasons  appears  to  have  hold  good  for  the  two  preceding 
years.  In  1880  Dr.  Beau  found  them  not  uncommon  from  Kot/.ebue  Sound  to  Cape  Lisburno,  while 
Mr.  Nelson,  visiting  the  same  region  the  following  season,  failed  to  find  a  single  individual. 

The  first  one  seen  was  taken  May  19,  1882,  when  very  little  of  the  snow  had  melted  and 
there  were  but  a  few  patches  of  bare  ground  near  the  coast.  It  was  a  male,  and  feeding  on  the 
bare  grassy  spots  near  the  house,  and  was  very  shy.  The  stomach  contained  much  digested 
material. 

104 
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Poi-  three  days  they  v>  ere  with  us  iu  cousidcrublo  numbers,  scattered  along  tho  edge  i,i  tho 
tundra,  not  going  far  inland,  and  exceedingly  shy.  They  appeared  to  be  traveling  towards  tho 
northeast.  Tho  sexual  organs  of  the  only  female  taken  showed  no  signs  of  development,  but  n 

male  was  shot  on  the  2L'd  with  testes  well  enlarged. 
After  this  date  they  disappeared  completely,  and  were  iiot  seen  again  during  the  season,  or  in 

the  return  migrations. 
The  natives  appeared  unfamiliar  with  tho  bird,  and  gave  it  the  name  which  \ve  afterward  found 

them  to  apply  to  the  Redpolls,  and,  in  fact,  to  all  the  little  passerine  birds,  except  the  Snow-bunt- 
ings  and  Lapland  Longspurs. 

157.  COTILE  RIP  ARIA  (Liun.)  Bole. 

BANK  SWALLOW. 

On  the  evening  of  July  20, 1882,  we  were  surprised  to  see  a  swallow  flying  round  the  station, 
but  unfortunately  failed  to  secure  it,  and  it  went  off  up  the  beach. 

Swallows  were  seen  again  on  the  31st  and  on  August  10  flyiug  round  the  station  and  going  off 
up  the  beach.  The  last  time  they  were  pretty  well  recognized  as  this  species. 

No  more  were  seen  alive,  but  early  in  September  one  was  picked  up  on  the  beach  dead  and 
frozen,  but  unfortunately  too  much  dried  up  for  skinning.  It  was,  however,  preserved  in  alcohol 
and  is  tho  only  representative  of  the  species  in  our  collection. 

A  party  of  natives,  who  were  with  us  when  the  bird  was  picked  up,  failed  to  recognize  it  as 
anything  they  had  ever  seen  before. 

These  birds  were  undoubtedly  stragglers  from  the  Yukon  region,  where  they  breed  in  great 
numbers,  which,  after  the  cares  of  raising  their  brood  were  over,  had  drifted  carelessly  further  ami 
further  north,  following  the  flies  and  the  sunshine  till  they  reached  this  extreme  poiut. 

178a.  JBGIOTHUS  CANESCENS  EXILIFES  (Coues)  Ridgw. 

WIIITE-EUMPED  REDPOLL  (Sti'ksaxia). 

This  species  appears  to  be  not  common,  and  rather  irregular  in  its  occurrence  at  Point  Barrow. 

Early  in  June,  1882,  the  natives  spoke  of  seeing  S'&ksaxia  and  promised  to  secure  them  for 
us.  Accordingly  on  the  13th  a  lad  brought  in  three  eggs  with  the  female,  snared  on  the  nest. 

These  were  the  only  eggs  secured,  and  we  obtained  or  saw  very  few  birds.  Those  that  wero 

ween  appeared  to  have  a  preference  for  the  muddy  banks  and  gullies  of  the  "black  tundra,"  and 
the  neighborhood  of  the  village.  None  Avere  noticed  after  July  3,  and  none  were  seen  or  reported 
in  the  season  of  1883. 

The  season  of  1881  must  have  been  one  of  unusual  abundance  for  this  bird,  as  Mr.  Nelson 
(Arctic  Cruise  of  the  Revenue  Steamer  Corwin,  1881)  speaks  of  finding  it  one  of  the  commonest  birds 
at  Poiut  Barrow.  It  certainly  was  not  common  in  1882.  Nor  did  JEylotlms  linaria,  which  he 
speaks  of  finding  in  the  same  localities,  occur  at  all  in  either  of  the  two  seasons  that  our  station 
\vas  occupied. 

186.  PLECTROPHANES  NIVALIS  (Linn.)  Meyer. 

SNOW-BUNTING  (Amau'liya). 

This  and  the  next  species  were  our  commonest  passerine  birds;  in  fact,  the  only  ones  which 
could  be  said  to  be  at  all  common. 

Our  first  warning  of  spring,  before  the  snow  had  fairly  begun  to  show  sigv.s  of  melting,  was 
always  the  appearance  of  the  little,  Amauliga  hopping  and  twittering  around  the  wind-blown 
spots  and  the  cook's  refuse,  heap,  a  little  explorer,  come  on  to  spy  out  the  land  far  ahead  of  the 
main  body  of  the  migration. 

In  1882  the  first  Snow-bunting  and  the  first  bird  of  the  year,  a  male  in  full  breeding  plumage, 
appeared  on  Master  Sunday,  April  !>,  a  pleasant  and  warm  day  for  the  season.     The  snow  had  not 
really  begun  to  melt,  but  the  ground  had  blown  bare  near  the  house  and  there  had  perhaps  been 
a  little  melting  on  the  sunny  side  of  the  hillocks*,  where  tho  little  fellow  was  running  and  picking. 

IT.  Ex.  41   U 
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They  were  ;i  little  later  the  next  season.  The  natives  reported  seeing  one  or  t\vo  at  Point 
Barrow  April  1G,  but  we  saw  noue  near  the  station  till  the  10th.  Stragglers  continued  to  arrive 
through  April  and  JMay,  but  they  were  not  really  plenty  either  season  till  about  May  20. 

They  began  to  siug  about  the  middle  of  May,  and  by  the  23d  or  24th  were  well  established  and 
in  full  song. 

Three  or  four  pairs  made  their  home  near  the  station,  and  several  more  in  the  village,  while 
the  rest  were  scattered  along  the  edge  of  the  tundra,  but  few  going  any  distance  inland.  They 

especially  atl'ected  the  broken  muddy  banks  and  gullies  below  the  village  and  along  the  shore  of 
the  lagoons,  and  the  cook's  refuse  heap  was  from  the  first  a  great  attraction. 

The  males  spend  a  great  deal  of  time  siuging  perched  on  the  highest  point  they  can  find.  The 
ridge-poles  of  our  buildings  and  the  wind-vane  were  favorite  resorts  for  these  jolly  little  singers. 
They  continued  singing  until  about  the  first  week  in  July. 

Early  in  June  they  begin  to  build  in  holes  and  crevices  in  the  banks,  where  the  nest  is  always 
completely  concealed,  raising  occasionally,  at  any  rate,  two  broods  in  the  season.  The  full  comple- 

ment of  eggs  appears  to  be  six,  though  I  found  one  nest  containing  seven  eggs  in  IfeS.'J. 
In  18S2  one  pair  established  themselves  in  a  hogshead  of  bricks  close  to  the  station,  unfortu- 

nately too  much  exposed  to  the  curiosity  of  the  Eskimo  children,  who  caught  and  killed  the  male 
bird  just  as  the  female  had  completed  her  full  set  of  eggs.  Of  course  under  the  circumstances  the 
nest  and  eggs  were  added  to  our  collection.  Nothing  daunted,  the  female  immediately  secured 
another  mate  and  went  to  work  on  a  new  nest,  but  was  again  doomed  to  disappointment,  for  when 
she  had  finished  her  second  nest  and  laid  two  eggs  she  was  again  robbed  by  the  natives.  Wo 
succeeded,  however,  in  protecting  the  third  nest;  and  the  young  hatched  and  were  beginning  to 
fly  by  the  end  of  July,  by  which  time  earlier  broods  were  already  pretty  well  grown.  During  the 
early  part  of  July,  after  the  males  have  ceased  singing,  they  keep  together  in  broods,  and  keep 
pretty  well  out  of  sight,  as  they  are  beginning  to  moult  and  take  on  the  fall  plumage.  About  July 
25,  however,  they  appear  in  considerable  numbers,  mostly  young  of  the  year  in  the  gray  plumage, 
associating  with  the  young  Longspurs  around  the  empty  village  and  about  the  native  camps. 
They  continue  quite  abundant  in  large  loose  flocks,  generally  through  August,  gradually  becom- 

ing scarcer  in  September.  The  last  one  was  seen  in  1882,  on  September  20.  We  left  them  still 
comparatively  plenty  when  we  abandoned  the  station  in  1883. 

187.  CENTROPHANBS  LAFPONICTTS  (Linn.)   Cabau. 

LAPLAND  LONGSPUR  (Xcsaaudliya). 

The  Lougspurs,  though,  if  anything,  more  abundant  than  the  last  species,  arrive  later  and 
depart  earlier.  They  arrived  both  seasons  at  very  nearly  the  same  date,  and  were  equally  abundant. 

On  May  20,  1882,  which  was  a  comparatively  warm  day  with  a  fresh  southwest  wind,  they 
suddenly  appeared  iu  considerable  numbers,  having  probably  arrived  during  the  night,  apparently 
all  males,  in  full  song. 

They  were  to  be  found  on  all  the  bare  spots  on  the  tundra,  near  the  station,  along  the  coast,  and 
near  the  cemetery  at  the  head  of  the  lagoon.  Several  were  secured,  and  their  stomachs  were 
found  to  contain  beetles.  The  sexual  organs  were  fully  developed.  They  were  rather  less  abundant 
early  in  the  season  of  1883,  as  there  was  much  less  bare  ground  than  the  year  before  at  the  time  of 
their  arrival,  May  21. 

Though  abundant  a  short  distance  inland,  these  birds  were  seldom  seen  around  the  station  or 
along  the  edges  of  the  beach  and  the  lagoons,  like  the  Snow-buntings.  In  accordance  with  what 
appears  to  be  their  general  habit  elsewhere,  they  are  specially  to  be  looked  for  on  the  higher  and 
drier  parts  of  the  tundra,  where  the  nest  is  built  in  the  grass,  and  not  concealed  in  holes  or  crevices, 
like  those  of  the  snow-buntings. 

During  the  breeding  season,  that  is,  from  the  time  of  their  arrival  till  July  1.  the  males  keep 
tip  a  continual  song,  frequently  soaring  up  and  singing  in  the  air  like  a  bobolink.  Their  note  at 
other  times  is  a  metallic  chirp,  not  unlike  that  of  the  Titlark. 

Notwithstanding  the  lateness  of  the  season  in  1883,  a  complete  set  pf  six  eggs,  already  showing 

signs  of  incubation,  was  found  on  June  0,  a  week  earlier  than  in  188*2.  This  nest  was  the  only  one 
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ft. nnd  on  :i  mud-bank,  and  partially  concealed  by  a  clod,  though  not  so  completely  as  a  .Snow-bunt- 
ing's ;ii!st  would  have  been.  They  appear  to  raise,  .sometimes  two  broods  in  a  season,  Bl  a  ne.-,l  has 

been  found  as  late  as  Juno  21  containing  only  two  eggs.  Wo  never  found  more  than  six  eggs  in 
any  nest  of  this  species,  and  sels  of  five  wore  frequently  found  far  advanced  in  incubation. 

The  first  newly-hatched  young  were  noticed  about  the  middle  of  June.  Like  the  Snow-buntings 
they  keep  themselves  pretty  well  out  of  sight  during  the  first  half  of  July,  but  from  then  through 
August  appear  in  considerable  numbers,  congregating  with  the  Snow-buntings  round  the,  village 
and  native  camps.  The  young,  some  of  which  are  fully  Hedged  by  the  middle  of  July,  gather  in 

large  loose  flocks,  and  appear  to  remain  later  than  the  adults.  They  go  oil'  gradually  near  the 
latter  part  of  August,  and  were,  last  seen  in  1882  on  the  4th  of  September.  We  left  them  still 
quite  abundant  in  1883,  when  we  abandoned  the  station. 

207a.  ZONOTRICHIA  QAMBELI  INTERMEDIA  Ridgw. 

INTERMEDIATE  WHITE-CROWNED  SPAUIIOW. 

This  bird,  which  is  common  in  the  Yukon  region  and  on  the  lower  Mackenzie,  occurs  at  Poinfc 
Barrow  only  as  a  straggler.  A  single  individual,  which  Mr.  Ridgway  has  identified  as  the  young 

of  the  year  of  this  species,  was  caught  in  one  of  the  tents  at  the  station  September  14,  188.'!,  a 
solitary  instance  to  be  compared  with  the  northward  autumnal  wanderings  of  tlie-Bank-swallows. 

217.  JUNCO  HYEMALIS  (Linn.)  Scl. 

BLACK  SNOWBIRD  (Su'ksaxia). 

This  is  another  straggler  from  the  Yukon  region  and  the  wooded  interior  of  Alaska,  where 
Mr.  Dall  found  it  not  uncommon  during  his  stay  at  Nnlato. 

The  solitary  instance  of  its  occurrence  near  Point  Barrow  was  on  May  24,  1883,  when  a  male, 
apparently  ready  to  breed,  was  taken  not  far  from  our  station. 

406.  NYCTEA  SCANDIACA  (Linn.)  Newt. 

SNOWY  OWL  (Vkpil-). 

This  bird  may  be  fairly  considered  a  resident  of  these  regions,  although  in  the  depths  of  the 
vinter  it  retreats  with  the  ptarmigan  back  to  the  "deer  country,"  that  is,  the  valleys  of  the  largo 
rivers  running  into  the  Arctic  Ocean  east  of  Point  Barrow. 

Its  abundance  in  the  spring  and  summer  near  the  coast  appears  to  depend  on  the  prcseiu 
absence  of  its  favorite  food,  the  Lemming,  as  has  been  noted  elsewhere  by  Mr.  Nelson. 

During  the  season  of  1882  we,  saw  110  Lemmings,  though  signs  of  their  presence  in  the  shape 

of  droppings,  and  their  skulls  and  skeletons  ia  owl's  castings,  were  numerous  all  over  the  tundra. 
During  that  season  we  saw  but  very  few  owls.  On  the  other  hand,  in  1883,  Lemmings  were  exceed- 

ingly plenty  all  round  the  station,  and  owls  were  proportionately  abundant;  scarcely  a  day  passed 
without  one  or  more  being  seen  sitting  on  the  tundra,  generally  on  the  top  of  a  bank  or  small 
knoll,  on  the  lookout  for  Lemmings. 

They  were  exceedingly  shy  and  watchful,  and,  though  seen  and  pursued  nearly  every  day.  only 
two  were  taken. 

One  of  these  made  a  regular  habit  of  coining  every  afternoon  at  about  the  same  time  and  set- 
tling himself  in  plain  sight  of  the  station  on  the  opposite  bank  of  the  lagoon.  For  nine  days  ho 

came  regularly,  and  afforded  much  sport  to  several  members  of  our  party,  who  would  go  out  regu- 
larly to  capture  him  with  rillo  or  shotgun,  and  as  regularly  return  baffled.  lie  was  at  last  secured 

by  two  men,  one  of  whom  attracted  his  attention  while  the  other  managed  to  creep  up  within  gun- 
shot under  cover  of  a  bank. 

These  birds  showed  no  signs  of  breeding  while  in  our  neighborhood.  Some  of  the  Eskimos 
said  they  could  get  the  eggs  from  a  camping-ground  towards  the  southwest,  but  they  failed  to 
do  so. 
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412b.  HIEROPALCO  GYRFALCO  SACER  (Porst.)  Ridgv/. 

McFARLANE's  GYRFALCON  (Ki'driguinh'i). 

The  only  hawk  obtained  by  the  expedition  has  been  identified  by  Mr.  Ridgway  us  this  form, 

and  was  taken  at  the  station,  where  he  had  alighted  on  the  Ihigstan",  in  the  autumn  of  1882. 
Hawks  were  occasionally  seen  during  both  seasons,  1882  and  1883,  but  were  always  very  wild  and 
difticult  to  approach.  Occasionally  they  were  seen  eloso  enough  to  bo  recognized  as  Gyrfalcou^, 
probably  of  the  same  form  as  the  one  captured. 

The  natives  say  that  they  are  abundant  on  the  rivers  flowing  into  the  Arctic  Ocean,  where 

they  feed  on  young  wild-fowl  and  ptarmigan.  They  say  they  breed  "«»j«*i'A-*H,"  "a  long  way  off." 
One  man  said  that  he  had  seen  the  nest  and  eggs. 

449.  AQUILA  CHRYS.ETUS  CANADEN3IS  (Lian.)  Ridgw. 

GOLDEN  EAGLE  (TinrnlukpAk). 

We  never  saw  this  bird  alive  during  our  stay  at  Point  Barrow,  and  it  is  only  included  in  this 
list  because  we  obtained  a  native-made  skin  from  some  natives  who  went  last  summer  to  the  east- 

ward of  the  Colville  River,  where  they  secured  the  bird. 

There  were  one  or  two  other  skins  in  the  two  villages,  where  they  were  in  great  repute  as  talis- 
mans or  charms  for  securing  good  luck  in  whaling.  There  were  also  many  wing  and  tail  feathers 

among  the  natives,  who  use  them  as  ornaments  to  their  fur  jackets. 

474.  LAGOPUS  ALBUS  (Gm.)  Aucl. 

WILLOW  PTARMIGAN  (AM'tfayln). 

This  species  is  resident  but  never  very  plentiful.  Tracks  were  always  to  be  seen  on  the.  snow 
dm  ing  the  winter,  but  the  birds  themselves  were  less  often  seen,  while  they  were  frequently  seen 
in  pairs  during  the  breeding  season,  though  the  nest  was  never  found. 

They  were  always  wild  and  difficult  of  approach,  so  that  comparatively  few  were  obtained. 
They  were  found  to  be  quite  abundant  among  the  willow  shrubs  inland  along  the  rivers,  and  Lieu- 

tenant Ray  found  them  numerous  at  the  mouth  of  Meade  River,  May  1. 
An  occasional  male  begins  to  show  traces  of  brown  feathers  about  the  head  and  neck  as  early 

as  the  first  week  in  April,  and  the  change  is  very  gradual. 
The  last  that  was  seen  (July  10)  still  showed  a  considerable  amount  of  white  in  the  plumage, 

and  it  is  possible  that  the  change  is  never  complete.  The  females  taken  all  appeared  more  com- 
pletely changed  than  the  males. 

We  found  the  meat  as  tasteless  and  insipid  as  other  observers  have  found  it. 
These  birds  in  the  fall  were  occasionally  seen  sitting  on  the  broken  ice  along  the  beach. 

475.  LAGOPUS  RUPESTRIS  (Gm.)  Leach. 

ROCK  PTARMIGAN  (AJui'daytn). 

The  Rock  Ptarmigan  is  a  much  less  plentiful  resident  than  the  foregoing,  from  which  the 
natives  do  not  distinguish  it. 

As  far  as  we,  could  judge  its  habits  are  the  same.  One  or  two  were  obtained,  one  a  temale, 
which  had  evidently  bred  not  far  from  the  station,  though  the  nest  was  not  found. 

509.  STREPSILAS  INTERPRES  (Linn.)  niig. 

TURNSTONE  ( TuU'gua). 

This  species  was  found  to  be  decidedly  scarce,  both  years,  during  the  spring  migrations  and  the, 
breeding  season.  We  occasionally  saw  one  or  two  inland,  but,  were  unable  to  secure  any  till  about 

the  10th  or  llth  of  July,  at  which  time  they  appeared  at  Perguiak,  straggling  adults,  who  had  fin- 
ished breeding  and  were  beginning  to  molt.  Early  in  August,  the  young  appeared  in  considerable 



EXPEDITION  TO  POINT  BAllllOW,  ALASKA.  109 

numbers  along  the  coast,  near  the  station  and  round  the  muddy  puddles  in  the  village,  and  \vero 
<iuito  abundant  Tor  two  or  three  weeks. 

They  were  exceedingly  tame,  and  for  several  nights  in  the  middle  of  August,  1882,  three  or  four 

came  round  the  back  door  and  the  cook's  refuse  heap,  making  themselves  perfectly  at  home,  and 
allowing  one  to  approach  within  a  few  feet  of  them  before  they  took  flight. 

Towards  the  end  of  August  they  grew  scarcer,  and  finally  disappeared,  in  1881',  about  the  30th. 
As  the  Black  Turnstone  (8.  mclanocephala)  is  such  a  common  bird  in  the  Yukon  region  and  south 

of  Bering  Strait  generally,  one  would  naturally  expect  to  find  it  at  Point  Barrow,  particularly 

as  Mr.  Nelson  reports  it  from  "U'rangel  Island.  Nevertheless,  during  the  two  seasons  of  our  stay 
at  Point  Barrow,  we  did  not  obtain  the  slightest  evidence  of  its  occurrence  in  the  region. 

513.  SQUATAROLA  HELVETICA  (Linn.)  Cuv. 

BLACK-BELLIED  PLOVER  (Ki-rawn). 

This  plover  is  quite  rare.  It  was  occasionally  seen  and  heard  in  the  season  of  1882,  but  none 
were  noticed  the  next  summer,  and  none  were  secured. 

The  natives  are  perfectly  familiar  with  the  bird,  and  nsc  the  dried  skins  as  amulets  or  talismans 
to  secure  good  luck  in  deer-hnnting. 

Two  such  skins  tied  to  a  stick  represent  the  species  in  our  collection.  The  natives  told  us  this 
bird  would  arrive  later  than  the  Golden  Plovers,  and  this  appeared  to  be  the  case. 

515.  CHARADRIUS  DOMINICUS  Mull. 

AMERICAN  GOLDEN  PLOVER  (Tu'dUil.) 

A  large  series  of  Golden  Plovers  collected  at  Point  Barrow,  where  they  are  among  the  com- 
monest waders,  all  proved  upon  careful  examination,  to  belong  to  this  species.  It  is  probable  that 

C.  dominicus  fulvus  does  not  range  so  far  north  on  the  American  coast. 

Indeed,  Mr.  Nelson's  note  of  the  occurrence  of  this  form  on  Wrangel  Island  seems  to  ine  to  bo 
rather  doubtful,  as  from  his  account  the  bird  was  only  seen  and  not  captured,  rendering  identifi- 

cation amost  impossible. 

They  are  among  the  earlier  waders  to  arrive,  as  stragglers  generally  appear  about  the  20th  to 
the  25th  of  May,  before  there  is  much  bare  ground.  In  1882  a  small  party  in  full  breeding  plu- 

mage, and  apparently  all  males,  arrived  May  21,  but  no  more  arrived  until  June  11.  The  tundra 

was  at  this  time  bare  only  along  the  edge  of  the  beach,  and  the  ice  and  snow  was  not  yet  gone 
from  the  lagoons. 

This  party  remained  in  nearly  the  same  place  for  a  couple  of  weeks,  feeding  on  small  red  worms 
which  they  found  in  marshy  spots,  and  all  but  two  of  them  were  taken,  although  they  were  very  wild. 

Along  through  the  first  and  second  week  in  June  they  coatinue  to  arrive  in  small  parties,  and 
from  that  time  on  are  quite  plenty  scattered  in  pairs  and  threes  all  over  the  tundra.  They  aro 
very  wild  and  difficult  to  approach,  and  very  noisy.  In  addition  to  their  ordinary  well-known  call- 

note,  they  have  in  the  breeding  season  a  loud  but  very  melodious  cry  of  "  Tud'ling  I"  many  times 
repeated,  uttered  as  the  bird  flies  along  rather  high,  with  long  slow  strokes  of  the  wings. 

They  were  evidently  nesting  both  seasons  before  June  20,  bnt  neither  season  were  we  able  to 
find  the  nest  before  the  22d  or  23d.    The  nest  is  exceedingly  hard  to  find,  although  it  is  not  con- 

cealed at  all,  but  is  simply  a  depression  in  the  bare  black  clayey  tundra  lined  with  ah' ttle  dry 
moss.    The  only  vegetation  on  this  part  of  the  tundra  is  white  and  grayish  moss,  which  harmonizes 
so  extraordinarily  with  the  peculiar  blotching  of  the  eggs  that  it.is  almost  impossible  to  see  them 
unless  one  knows  exactly  where  to  look.    A  favorite  nesting  site  is  on  the  high  banks  of  the  gul- 
lies  or  small  streams.    No  nests  were  ever  found  in  the  grass  or  in  swampy  ground. 

The  sitting  birds  show  great  solicitude  when  disturbed,  feigning  lameness,  and  trying  to  attract 
one  away  from  the  nest.  They  are  shrewd  enough  always  to  keep  quite  a  distance  from  the  nest, 
as  long  as  the  collector  is  anywhere  in  the  vicinity  of  it,  and  it  is  simply  time  wasted  to  attempt  to 
find  the  nest  by  looking  for  it,  as  I  know  by  hard  experience.  The  only  way  to  make  sure  of  the 
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eggs  is  to  withdraw  KOIHC  distance,  and  sit  down  patiently  and  wait  for  the  bird  to  go  back  to  her 

eggs,  watching  her  it' necessary  with  a  lield-glass.  Having  marked  her  on  to  the  nest,  one  must 
walk  towards  it  in  a  straight  line,  looking  neither  to  the  right  nor  the  left  and  keeping  his  e>  es 
fixed  upon  the  spot  she  rises  from,  lie  is  then  pretty  sure  of  the  eggs.  However,  the  surface  of 
the  tundra  is  so  uniform  that  a  careless  glanee  to  one  side  or  the  other  alter  the  bird  is  Hushed 

may  throw  the  collector  wholly  ofl'  the  track,  and  then  he  has  to  go  back  and  wait  for  the  bird  to 
return  again. 

r.oth  males  and  females  take  a  share  in  the  incubation.  In  1882  the  sitting  bird  was  fre- 
quently secured  with  the  eggs,  and  in  every  case  turned  out  to  IKS  a  male;  but  in  1883  a  number  of 

.sitting  females  were  taken,  and  finally,  in  one  or  two  cases,  both  parents  were  taken  with  the  eggs, 

and  bc'.a  males  and  females  had  their  breasts  bare,  as  if  incubating. 
The  nesting  season  continues  till  the  first  or  middle  Of  July,  about  which  time  the  adults  begin 

to  collect  in  flocks,  feeding  together  around  the  ponds  on  the  higher  tundra,  associated  sometimes 
with  a  few  Knots  or  a  straggling  Curlew. 

The  old  birds  leave  for  the  south  about  the  end  of  July,  and  no  more  Plovers  are  to  be  seen 
till  about  the  middle  o/  August,  when  the  young,  who  heretofore  have  been  keeping  out  of  sight, 
scattered  over  the  tundra,  gather  into  flocks,  and  for  several  days  are  quite  plenty  on  the  dryer 
hills  and  banks,  after  which  they  depart.  Stragglers  may  be  seen  up  to  the  end  of  August. 

528 a.  MACRORHAMPHUS  GRISEUS  SCOLOPACEETS  (Say)  Coues. 

1!K1>  BELLIED    SNIPE;   GREATER   GRAY-BACK. 
fe 

A  few  of  these  birds  bred  near  the  station,  but  they  .are  decidedly  rare  during  the  breeding 
season.  The  young  of  the  year,  however,  appear  in  large  flocks  about  the  middle  of  August  and 
stay  for  a  few  days  about  the  small  ponds  on  the  tundra,  especially  on  the  high  land  below  Cape 
Smythe. 

At  this  season  they  are  rather  plenty,  and  when  feeding  associate  with  the  young  Dunlins  and 

Grass-birds.  They  were  much  less  abundant  in  1883  than  they  were  the  previous  season. 
The  nest  was  never  found,  although  a  pair  were  taken  June  28,  1883,  that  were  evidently  nest- 
ing, as  both  had  their  breasts  plucked  and  bare,  showing  that,  as  in  the  case  of  the  Golden  Plover, 

the  male  does  his  share  of  the  work  of  incubation. 

In  the  spring  of  ISSii  a  native  boy  brought  in  a  female  of  this  species,  and  what,  he  said,  were 
the  eggs.  This  was  accepted  without  question  at  the  time,  although  the  eggs  seemed  rather  small 
for  the  si/e  of  the  bird. 

A  further  acquaintance  with  the  eggs  of  some  of  the  smaller  waders  led  to  considerable 
doubt,  which  was  justified  by  comparison  of  the  set  with  authentic  eggs  of  this  species  in  the 
National  Museum. 

The  eggs  are  certainly  not  those  of  this  species,  but  closely  resemble  those  of  the  Dunlin. 
The  bird  appears  bat  little  known  to  the  natives,  and  as  usual  in  such  cases  we  had  various 

names  applied  to  it.     Many  thought  it  was  a  Northern  Phalarope  (Sabranna). 

529.   TRINGA   CANUTUS  Linn. 

KNOT;   UOBIN  SNIPE  (Tila-u-ia). 

The  Knot  appears  to  be  quite  rare  about  Point  Barrow.  Only  a  few  of  the  natives  to  wlioui 
one  was  shown  recognized  it  and  had  a  name  for  it. 

In  the  season  of  1883  only  one  was  seen,  appearing  with  a  rather  large  flight  of  small  waders. 
They  were  rather  more  abundant  during  the  preceding  season,  and  evidently  bred  somewhere  in 

the  vicinity,  as  a  female  was  taken  on  July  11,  with  full-sized  yolks  in  her  ovaries.  The  nest, 
however,  was  never  found. 

The  adults  were  not  seen  after  July  ~>,  and  not  one  of  the  young  appeared  in  the  flocks  of 
young  waders  in  the  fall. 
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534.  ACTODROMAS  MACULATA  (Vielll.)  Couoa. 

PECTORAL  SANDFIPEU  (Aibtciikia  = 

Though  this  species  Is  very  common  over  the  whole  continent,  and  in  fact  over  the  greater 

part  of  the  world,  its  eggs  and  breeding  habits  have  hitherto  been  undeseribrd.*  We,  Imd  the 
good  fortune  to  lind  them  breeding  in  considerable  abundance  in  the  neighborhood  of  the  station, 
«ind  were  able  to  bring  home  a  good  series  of  authentic  eggs. 

It  is  one  of  the  commonest  of  our  waders,  occurring  all  over  the  tundra  in  all  sorts  of  situa- 
tions, though  never  found  on  the  beach. 

Them  is  frequently  a  great  disparity  of  size  between  the  two  sexes.  A  comparison  of  the 

large  series  we  collected  shows  that  the  average  length  of  the  female  is  about  three-quarters  of  an 
inch  less  than  that  of  the  male,  but  that  the  smallest  .adult  female  was  fully  an  inch  and  a  half 
shorter  than  the  largest  male.  The  difference  in  size  is  so  marked  that  the  natives  noticed  it  and 
insisted  that  the  small  females  were  not  Aibwukia,  but  Niwilhriltik  (Ereunetes  pusilhts). 

They  arrive  about  the  end  of  May  or  early  in  June,  and  frequent  the  small  ponds  and  marshy 
portions  of  the  tundra  along  the  shore,  sometimes  associated  with  other  small  waders,  especially 

with  the  Buff-breasted  Sandpipers  on  the  high  banks  of  Xuuava.  Early  in  the  season  they  are 
frequently  in  large-sized  flocks  feeding  together  around  and  in  the  Eskimo  village  at  Cape  Smythe, 
but  later  become  thoroughly  scattered  all  over  the  tundra. 

They  begin  pairing  soon  after  their  arrival,  and  are  frequently  to  be  seen  chasing  each  other 
in  the  air  with  a  loud  chatter.  The  male  has  a  curious  habit  at  this  season  of  the  year.  The  skin 
of  the,  throat  is  much  distended  and  loaded  with  slimy  fat,  and  can  be  puffed  out  like  the  throat 
of  a  pouter  pigeon.  During  the  breeding  season,  that  is  from  the  first  of  June  to  the  first  of  July, 
the  male  may  frequently  be  seen  taking  short,  low  flights,  with  the  wings  held  high  and  beaten 
stifily,  while  the  throat  is  puffed  out  to  its  fullest  extent,  and  the  bird  utters  a  most  peculiar 

niiiiilcd  hoot  ''hoo,  hoo,  boo,  hoo,"  many  times  repeated.  There  is  something  ventriloqnial  about 
the  sound,  which  makes  it  seem  as  if  uttered  by  some  creature  a  long  distance  off,  and  it  was  some 
time  before  we  could  be  certain  that  it  was  the  Pectoral  Sandpipers  that  were  making  the  noise. 
This  hoot  is  only  uttered  on  the  wing  as  far  as  I  was  able  to  observe,  though  the  males  may  be 
often  scenic  puff  out  their  throats  as  they  sit  on  the  little  knolls. 

They  get  their  native  name  ̂ Aibirid-ia,""  the  "  walrus  bird,"  from  this  habit  of  swelling  out  their 
throats,  like  ̂ Aibvr&kJ*  the  walrus. 

After  the  breeding  season,  they  keep  very  quiet  and  retired,  like  the  rest  of  the  waders,  and 
the  adults  appear  to  slip  quietly  away  without  collecting  into  flocks,  as  soon  as  the  young  are  able 
to  take  care  of  themselves. 

As  soon  as  the  young  have  assumed  the  complete  fall  plumage,  that  is  about  the  10th  of 
August,  they  gather  in  largo  flocks  with  the  other  young  waders,  especially  about  the  small  ponds 
on  the  high  land  below  Cape  Smythe,  and  stay  for  several  days  before  they  take  their  departure  for 
the  south.  Stray  birds  remain  as  late  as  the  first  week  of  September. 

The  nest  is  always  built  in  the  grass,  with  a  decided  preference  for  high  and  dry  localities  like 
the  banks  of  gulleys  and  streams.  It  was  sometimes  placed  at  the  edge  of  a  small  pool,  but  always 

in  grass  and  in  a  dry  place,  never  in  the  black  clay  and  moss,  like  the  Plover  and  Buff-breasted 
Sandpipers,  or  in  the  marsh,  like  the  Phalaropes.  The  nest  was  like  that  of  the  other  waders,  a 
depression  in  the  ground  lined  with  a  little  dry  grass. 

All  the  complete  sets  of  eggs  we  found  contained  four.  The  following  is  a  description  of  the 
eggs,  obtained  from  the  examination  of  eighteen  sets.  They  are  pointedly  pyriform  like  those  of 
the  other  small  waders. 

•  •e.  the  above  was  written,  Mr.  E.  \V.  Nelson,  formerly  United  States  Signal  Service  observer  at  Saint  Michael's, 

'Alaska,  lias  published  (Auk,  Vol.  I,  No.  3,  pp.  218-224)  an  excellent  detailed  account  of  the  breeding  habits  of  this 
SHOCK'S,  as  observed  by  him  in  the  delta  of  the  Yukon.  His  observations  agree  very  closely  -with  ours,  except  that 
he  observed  the  male  bird  "hooting"  while  on  the  ground.  The  observations  of  Dr.  Adams,  quoted  by  Mr.  Nelson, 
had  ^  well  as  his.  The  note,  however,  merely  states  that  drawings  made  by  Dr.  Adams,  and 
representing  the  male  bird  with  his  throat  pulled  out,  wore  exhibited  at  a  meeting  of  the  Zoological  Society,  so  that 
to  Mr.  Nelson  belongs  the  credit,  of  tirst  making  and  publishing  complete  observations  on  the  subject. 
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The  following  measurements,  in  inches,  indicate  the  size,  shape,  and  limits  of  variation:  1.58 
by  1.0(5;  1.41  by  1.11  :  1.42  by  1..08;  1.54  by  1.02. 

In  color  and  markings  they  closely  resemble  the  eggs  of  the  other  small  waders.  The  ground 

color  is  drab,  .sometimes  with  a  greenish  tinge,  though  never  so  green  as  in  the  egg  of  /'.  alpina 
iiiiurictnid  and  sometimes  a  pale  bistre-brown.  The  markings  are  blotchings  of  clear  umber  brown, 
varying  in  intensity,  thickest  and  sometimes  confluent  around  the  larger  end,  smaller  and  more 
scattered  at  the  smaller  end.  Some  of  the  eggs  with  brown  ground  are  thickly  blotched  all  over. 
A  single  egg  in  one  set  of  four  Las  the  markings  almost  as  line  as  in  A.  buirdi,  but  the,  egg  is 
larger  and  has  not  the  characteristic  ruddy  hue.  All  the  eggs  have  the  usual  shell  markings  of 
pale  purplish  gray  aud  light  neutral  tint. 

The  eggs  may  bo  distinguished  from  those  of  the  Buff-breasted  Sandpiper,  which  they  closely 
resemble,  by  their  warmer  color. 

Most  of  the  eggs  obtained  were  collected  in  1883.  The  first  nest  was  taken  on  June  20,  a 
full  set  of  eggs  slightly  incubated.  Although  eggs  were  found  to  contain  large  embryos  as  early 
as  June  28,  perfectly  fresh,  eggs  were  found  July  0,  aud  the  last  eggs  brought  in,  July  12, 
contained  only  small  embryos. 

536.  ACTODROMAS  FUSCICOLLIS  (Vieill.)  Ridgw. 

BONAPARTE'S  SANDPIPER  (Kai'nialu). 

This  is  the  first  record  of  the  occurrence  of  this  species  west  of  the  Mackenzie  Eiver  region, 

•where  McFarlane  found  it  breeding,  and  it  appears  to  be  hardly  more  than  a  straggler  at  Point Barrow. 

It  was  not  observed  in  the  spring  of  1882,  and  an  accident  revealed  its  presence  in  1883.  A 
shot  fired  June  6  into  a  flock  of  Pectoral  Sandpipers  brought  down  one  of  these  birds  along  with 
four  or  five  of  the  other  species. 

After  this,  of  course,  a  careful  lookout  was  kept  for  this  species,  but  only  one  other  was  seen, 
just  a  month  later,  alone  on  the  tundra.  The  bird  was  also  secured.  Both  were  males  aud  appar- 

ently breeding  birds. 

537.  ACTODROMAS  BAIRDI  Couea.  • 

BAIUD'S  SANDPIPER 

Though  this  little  sandpiper  is  by  no  means  uncommon,  the  natives  seem  to  make  no  dis- 
tinction between  it  and  A.  maculata,  calling  both  by  the  same  name. 

They  arrive  about  May  30,  while,  there  is  still  a  good  deal  of  snow  remaining  on  the  tundra, 
and  are  usually  to  be  found  along  the  edges  of  the  pools  at  the  top  of  the  beach.  After  the  tundra 
becomes  clear  of  snow,  they  retreat  back  from  the  beach  and  are  especially  to  be  looked  for  on  dry 
grassy  portions  of  the  tundra,  particularly  along  the  shores  of  our  lagoon. 

They  are  never  very  common  and  always  solitary  or  in  pairs,  a  quiet  retiring  little  bird  that 
never  indulges  in  any  of  the  conspicuous  breeding  antics  noticed  among  the  other  waders. 

The  nest  was  always  well  hidden  in  the  grass,  and  never  placed  in  marshy  ground  or  on  the 
bare  black  parts  of  tundra,  and  consists  merely  of  a  slight  depression  in  the  ground  thinly  lined 
with  dried  grass.  All  the  eggs  we  found  were  obtained  from  the  last  week  in  Juno  to  the  first 

•week  of  July,  a  trifle  later  than  the  other  waders. 
The  sitting  female  when  disturbed  exhibits  the  greatest  solicitude,  running  about  with  droop- 
ing outspread  wings,  and  loud  outcry,  and  uses  every  possible  wile  to  attract  the  intruder  from 

the  eggs. 
The  nest  is  so  well  concealed,  and  forms  so  inconspicuous  an  object  that  the  only  practical  way 

to  secure  the  eggs  is  to  withdraw  to  one  side  and  allow  the  sitting  bird  to  return,  carefully  marking 
where  she  alights.  Having  done  this  on  one  occasion  and  failing  to  find  the  eggs,  after  flushing 
the  bird  two  or  three  times,  I  discovered  that  I  had  walked  on  the  eggs,  though  I  had  been  look- 

ing for  them  most  carefully. 
They  leave  after  the  breeding  season  in  the  same  unobtrusive  way  that  they  have  conducted 

themselves  during  all  their  stay,  never  collecting  into  flocks.  We  saw  them  occasionally  during  July. 
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539a.  PELIDNA  ALPINA  AMERICANA  Case. 

REDBACKED  SANDPIPKU  (Mf-' 

This  species  is  common  and  breeds  abundantly,  although  the  nest  is  exceedingly  liard  to  find, 
ns  the  nesting  birds  are  very  wary  and  use  every  possible  strategem  to  mislead  one  while  looking 
for  the  eggs. 

They  arrive  about  the  end  of  May.  In  ISSj  they  first  appeared  above  (.lie  station  in  small 

flocks  iissoc.iiit.ing  with  the,  Golden  1  'lovers,  but  the  next  spring  the  snow  was  slow  in  going  oft' 
from  this  part  of  the  tundra,  and  they  were  first  noted  below  the  village. 

Some  of  them,  perhaps,  arrive  paired,  but  the  majority  are  pairing  soon  after  their  arrival,  to 
judge  by  their  actio?is.  They  scatter  in  pairs  and  threes  all  over  the  tundra,  where  then;  is  still  at 
this  time  a  good  deal  of  snow,  and  chase,  each  other  with  much  noise,  talcing  wing  suddenly  without 
cause  for  alarm. 

One  will  occasionally  "set"  his  wings  while  in  the  air  and  soar  for  some  distance,  uttering  a 
note  quite  different  from  the  usual  hoarse,  rolling  call. 

As  the  tundra  gradually  clears  of  snow,  they  become  more  scattered  and  spread  farther  inland, 
deserting  the  shores  of  the  beach  lagoons,  although  they  hardly  confine  themselves  as  much  to  the 

dry  portions  of  the  tundra  as  the  Baird's  Sandpipers  are  in  the  habit  of  doing. 
Their  rolling  call  through  June  is  to  be  heard  all  day  and  every  day,  and  reminds  one  of  the 

notes  of  the  frogs  in  Xew  England  in  spring.  In  fact,  some  members  of  the  party  came  home  the 
first  spring  convinced  that  they  had  heard  the  frogs  piping. 

The  nest,  which  is  like  that  o&all  the  rest  of  the  waders,  is  always  placed  in  the  grass,  some- 
times in  dry  and  sometimes  in  lather  swampy  places,  but  never  on  the  black  tundra  or  on  the 

isthmuses  between  the  ponds  like  the  1'halaropcs. 
The  eggs  were  first  described  from  the  Mackenzie  region,  by  Richardson  (Fauna  Boreali- 

Amcricana,  II,  383),  but  appear  to  be  still  little  known  in  collections. 
Both  parents  share  in  the  work  of  incubation,  though  we  happened  to  obtain  more  males  than 

females  with  the.  eggs. 
The  young  arc  pretty  generally  hatched  by  the  first  week  in  July,  and  both  adults  and  young 

keep  pretty  well  out  of  sight  till  the  first  of  August,  when  they  begin  to  show  about  the  lagoons 
and  occasionally  about  the  beach,  many  of  the  young  birds  still  downy  about  the  head. 

The  autumn  flight  of  young  birds  appears  about  the  middle  of  August,  associating  with  the 
young  .1.  maculata  and  M.  griscun  wolopacniH,  in  good-sized  flocks,  particularly  about  the  pools 
on  the  high  tundra  below  Cape  Smythe. 

r  They  continue  plenty  in  these  localities,  sometimes  appearing  along  the  beach,  for  about  a 
week,  when  the  greater  part  of  them  depart,  leaving  only  a  few  stragglers  that  stay  till  the  first 
few  days  of  September. 

540.  PELIDNA  SUBARQUATA  (Quid.)  Cuv. 

CUELEW  SANDPIPER. 

The  Curlew  Sandpiper  has  never  been  before  noted  as  occurring  anywhere  in  America  except 
npon  the  Atlantic  coast,  where  it  is  a  rare  straggler. 

I  had  the  good  fortune  to  capture  a  male  in  full  breeding  plumage,  the  only  one  seen,  on  June 
G,  1883.  It  was  in  company  with  a  good-sized  flock  of  Actodromas  maculata. 

541.  EREUNETES  PUSILLUS  (Linn.)  Case. 

SEMIPAL5IATED   SANDPIPER 

This  species  is  a  regular  and  fairly  abundant  fall  visitor  at  'Point  Barrow,  coming  apporcntly 
from  the  east  in  large  flocks. 

None  were,  seen  cither  season  during  the  spring  migrations  or  the  breeding  season,  lint  alvout 
the  end  of  July  they  appeared  in  large  numbers,  arriving  at  Pergniak  first  and  spreading  down 
the  co,  i  si. 

II,  Ex.  41  -  15 
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They  were  tlien  quite  abundant  for  two  or  three  days  about  the  village  ponds  aud  iu  tiio 
village  itself,  and  a  few  stragglers  staid  on  until  the  middle  of  August. 

Though  a  great  many  of  them  were  shot,  no  adults  were  found  either  season. 

544.  LIMOSA  LAPPONICA  NOV-S3-ZEALANDLE  Gray, 

PACIFIC  GODWIT. 

This  species,  which  is  an  abundant  summer  resident  at  the  Yukon,  mouth  and  Saint  Michael's, 
where  it  breeds,  only  occurs  at  Point  Barrow  as  a  straggler  after  the  breeding  season,  appearing 

in  August  with  the  flocks  of  young  Macrorha-mplius,  Pel-id  na,  &e. 
It  is  probably  a  quite  regular  though  rare  visitor,  as  we  saw  a  few  both  in  1882  and  1 

Nevertheless,  the  natives  appeared  not  well  acquainted  with  the  bird.    Some  called  it  "Tur;V 

tun'i ;;  (Nnmcnias  bcrcalis),  while  others  thought  it  was  "Sabrauua"  (Lobipes  Injpcrborcus}. 
The  two  that  were  obtained  were  both  young  of  the  year. 
This  bird  has  not  been  previously  recorded  from  the  American  coast  north  of  Bering  Strait. 

056.  TRYNGITES   RUFESCENS  (Vieill.)  Caban. 

BUFF-BREASTED  SANDPIPER  (Kudluayu), 

This  is  an  abundant  summer  resident,  and  was  more  plenty  in  the  season  of  1883  thau  it  was 
the  year  before. 

They  arrived  both  seasons  in  a  body  at  about  the  same  datt  (June  C  to  8),  and  were  first  seen 
on  the  dry  banks  below  the  village  feeding  greedily  on  the  flies  and  beetles  which  were  out  .sun- 

ning themselves. 
By  the  middle  of  June  they  had  spread  pretty  well  over  the  dryer  parts  of  the  tundra,  both 

above  and  below  the  station.  They  were  never  seen  on  the  lower  marshy  portions  of  the  tundra, 
but  always  confined  themselves  to  the  high  and  dry  banks,  or  what  we  dalled  the  black  tundra. 

The  eggs,  as  might  be  inferred  from  their  colors,  are  laid  in  the  latter  locality,  as  a  rule,  where 
they  harmonize  very  well  with  the  black  and  white  of  the  ground  and  moss.  We  were  unable  to 
find  the  nest  in  1SS2,  but  the  next  spring  we  collected  the  eggs  iu  considerable  abundance.  Like 
the  rest  of  the  waders  they  build  no  nest,  but  deposit  the  four  eggs,  small  end  down,  in  a  shallow 
depression  in  the  ground  lined  with  a  little  moss.  Four  is  the  usual  number  of  eggs  in  a  complete 
set,  though  we  collected  one  set  of  five. 

During  the  greater  part  of  the  breeding  season,  that  is,  from  the  time  they  arrive  till  the  end 
of  June,  the  males  indulge  in  cm  ions  antics,  which  we  had  frequent  opportunity  of  observing. 

A  favorite  trick  is  to  walk  along  with  one  wing  stretched  to  its  fullest  extent  and  held  high  in 
the  air.  I  have  frequently  seen  solitary  birds  doing  this  apparently  for  their  own  amusement,  when 

they  had  no  spectators  of  their  own  kind.  Two  will  occasionally  meet  and  "spar"  like  fighting 
cocks  for  a  few  minutes  and  then  rise  together  like  "towering"  birds,  with  legs  hanging  loose,  for 
about  thirty  feet,  then  drifting  off  to  leeward.  A  single  bird  will  sometimes  stretch  himself  up  to 
his  full  height,  spread  his  wings  forward,  and  puff  out  his  throat,  making  a  sort  of  clucking  noise, 
while  one  or  two  others  stand  by  aud  apparently  admire  him.  They  are  very  silent,  even  during 

the  breeding  season.  When  they  first  arrive  they  are  to  be  found  associating  ̂ ith'Aetodromas 
maculata  for  a  few  days.  After  the  breeding  season  they  disappear  gradually,  never  gathering 
into  flocks,  but  quietly  slipping  away,  aud  none  arc  to  be  seen  after  the  first  week  iu  Augi: 

C60.  NUMENIUS  BOREALIS  (Porst.)  Lath 

ESKIMO  CURLEW  (Titni-limi). 

This  is  a  rather  irregular  summer  visitor  and  by  no  means  common,  although  well  known  to 
the  natives.  In  the  spring  of  18S2  it  was  (lie  first  wader  to  arrive,  but  in  1SS3  we  saw  none  at  all. 

Two  flocks  of  about  twelve  each  arrived  on  .May  20.  when  there  was  still  much  snow  on  the 
tundra  and  in  the  lagoons,  moving  up  the  beach  towards  the  northeast. 
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No  others  wore  seen  till  the  first  week  in  July,  when  two  were  noticed,  one  associating  with.i 
flock  of  Golden  Plovers  and  Knots.    One  taken  at  the  time  was  already  molting. 

563.  PHALAROPU8  FULICARIUS  (Liim.)  Bp. 

RED  PrtALAROPK 

One  oi'  the  commonest  birds,  remaining  till  late  in  October,  when  the  sea  begins  to  close. 
They  arrive  early  in  -lime  in  considerable  numbers,  and  already  paired,  in  full  breeding  plumage. 
As  with  Phalaropes  generally,  the  female  is  the  larger  and  brighter  bird  of  the  pair.  We  found 
it  hard  to  make  the  natives  believe  that  she  was  not  the  male.  l)i  .-->  <  lion,  actually  showing  the 
eggs  in  the  ovary,  was  necessary  before  they  would  admit  the  fact. 

The  whole  duty  of  raising  and  taking  care  of  the  brood  after  the  eggs  are  laid,  falls  upon  tho 

males,  who  hatch  the  eggs  and  take  care  of  the  young  brood,  while  the  female  spends  her  time 
away  feeding.  We  never  found  a  female  sitting  on  eggs,  or  took  one  with  her  breast  plucked.  It 
was  invariably  the  male  bird  that  was  started  off  the  eggs. 

When  these  birds  first  arrive  the  sea  is  still  closed,  and  the  birds  make  themselves  at  homo 
especially  round  the  small  ponds.  As  the  snow  melts  away,  they  spread  out  over  a  greater  extent 
of  country,,  but  never  go  far  from  the  sea,  and  are  always  to  be  found  in  the  wetter  grassy  portions 
of  the  tundra,  particularly  back  of  the  beach  lagoons,  where  they  nest  in  large  numbers. 

The  nest  is  always  in  the  grass,  never  in  tho  black  or  mossy  portions  of  the  tundra,  and 
usually  iu  a  pretty  wet  situation,  though  a  nest  was  occasionally  found  high,  and  dry,  in  a  place 
where  the  nest  of  the  Pectoral  Sandpiper  would  be  looked  for.  A  favorite  nesting  site  was  a  nar- 

row grassy  isthmus  between  two  of  the  shallow  ponds.  The  nest  is  a  very  slight  affair  of  dried 

grass  and  always  well  conc-'aicd. 
Some  of  the  pairs  have  their  full  complement  of  eggs  laid  by  the  middle  of  June,  but  others 

are  much  later,  as  fresh  eggs  were  obtained  as  late  as  June  29,  in  1882.  Four  is  the  usual  num- 
ber of  eggs  in  a  complete  set,  although  sets  of  three  incubated  eggs  are  to  be  found. 
They  are  exceedingly  tame  and  attractive  little,  birds  during  the  breeding  season,  paddling 

about  the  little  ponds  on  the  tundra  in  their  peculiarly  graceful  manner,  having  apparently  no  fear 
of  man  or  beast,  and  keeping  up  a  continual  twittering,  as  if  of  conversation  among  themselves. 
They  are  at  all  times  a  noisy  bird,  especially  when  gathered  into  flocks. 

They  begin  to  collect  in  flocks,  Hying  and  lighting  round  the  ponds,  about  the  end  of  June, 

and  continue  in  llocks  through  July,  though  as  the  sea  opens  they  grow  scarce,  apparently  roam- 
ing off  inland,  and  out  to  sea.  Late  in  July,  when  there  were  hardly  any  to  be  seen  near  the  shore, 

I  have  found  th.-m  7  or  8  miles  inland  around  the  lakes  in  very  large  flocks,  which  were  gradually 

assuming  the  gray  winter  plumage.  The  natives  said  that  the  Phalaropes  went  "south,"  which 
means  "inland,"  and  they  would  be  plenty  by  and  by.  The  adults  appear  to  leave  about  the  end 
of  July,  as  the  great  flocks  which  stay  so  late  in  the  fall  seem  to  be  all  the  young  of  the  year. 

These,  Hocks  come  off  the  land  about  the  first  week  in  August,  and  are  to  be  found  along  the 

shore  and  beach,  occasionally  feeding  and  swimming  in  the  ponds  back  of  the  beach.  Their  abun- 
dance varies  a  great  deal  on  different  days,  as  they  are  apparently  wandering  back  and  forth  a 

good  deal  from  one  feeding  ground  to  another.  They  are  apt  to  be  specially  abundant  on  days 
when  then;  is  much  loose  ice  on  and  near  the  ohore. 

When  in  the  fall  plumage  and  collected  into  flocks,  they  spend  most  of  the  time  floating  and 
feeding  with  their  peculiarly  graceful  dipping  motion  a  few  yards  from  the  beach,  while  a  flock 
will  occasionally  rise  with  a  sharp  twitter  and  move  a  few  hundred  yards  to  anew  feeding  ground. 

They  are  exceedingly  tame  and  unsuspicious  at  all  seasons,  and  the  Eskimo  boys,  although. 
their  archery  is  none  of  the  best,  succeed  in  killing  a  good  many  of  them  with  their  bows  and 
arrows. 

564.  LOBIPES  HYPERBOP.EUS  (Linn.)  Cuv. 

SOUTHERN  PHALAKOVK  (»SY</>ra'i7m<). 

Mr.  Nelson  has  already  noted  the  increasing  rarity  of  this  species  as  we  proceed'  towards  tho 
north  in  the  Arctic  Ocean,  although  it  is  the  more  abundant  of  the  two  Phalaropes  on  tlie  shores 
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of  Bering  Sea.  \Yhe«  we  reach  Point  Barrow  it  Las  become  merely  a  rare  straggler,  although 
the  natives  know  it  well,  having  become  familiar  with  it  during  their  summer  wanderings  to  the. 
Colville. 

It  was  only  seen  alive  on  one  occasion,  June  11,  1883,  when  a  single  pair  was  taken  in  one  of 
the  small  tundra  pools,  such  as  are  frequented  by  the  Red  Phalaropes.  As  usual  the  female  was 
the  larger  and  more  brightly  colored  bird. 

AW  also  secured  a  native  skin  from  a  man  who  said  he  had  shot  the  bird  in  the  country  of  iho 
Kungmudling  people,  east  of  the  Colville  River,  where  they  arc  very  plenty. 

584.  GRUS  CANADENSIS  (Linn.)  Temm. 

LITTLE  CRANE  (Tut-ti'd-ri-gii). 
Though  abundant  about  Norton  Sound  and  even  as  far  north  as  Kot/.ebue  Sound,  the  Little 

Crane  reaches  Point  Barrow  only  as  a  rare  straggler.  It  was  not  observed  at  all  during  the  season 
of  1882,  but  two  pairs  were  seen  in  18S3  and  one  of  each  pair  secured.  Both  of  these  occurrences 
\vere  between  the  middle  and  end  of  June,  and  none  were  seen  in  the  autumn. 

The  bird  was  well  known  to  the  natives,  who  say  they  find  them  very  abundant  at  the  mouth 
of  the  Colville. 

588.  OLOR  AMERICANUS  (Sharpless)  Bp. 

WHISTLING  SWAN  (Ku'<f  >•«)• 

The  swans  occasionally  seen  and  frequently  spoken  of  by  the  natives  are  'probably  of  this 
species,  as  the  large  Trumpeter  Swan  is  not  known  west  of  Fort  Yukon  (tcste  Nelson,  "Arctic 
Cruise  of  the  Revenue  Steamer  Corwin,  1SS1"). 

They  were  only  noticed  once  or  twice  each  spring,  and  the  natives  say  they  are  uncommon  at 
the  sea-coast. 

They  say,  however,  that  they  are  very  plenty  "j>««i"  "south,"  by  which  they  mean  75  or  ]00 
miles  inland  on  the  rivers,  where,  they  say,  they  catch  a  great  many  when  they  have  molted  their 
wing  leathers. 

591a.  CHEN  HYFERBOREUS  ALBATUS  (Cass.)  Ridgxr. 

LESSER  SNOW  GOOSE  (KtiTi-o). 

All  the  snow  geese  taken  were  of  this  smaller  form.  They  are  not  at  all  common,  but  are 
occasionally  seen  during  the  spring  migrations,  that  is,  from  the  middle  of  May  to  the  end  of  June. 
They  are  usually  in  pairs  and  small  flocks,  and  generally  come  off  the  land  from  the  south  and  go 
out  to  sea,  as  if  going  out  to  feed. 

Once  or  twice  larger  tlocks  came  up  in  the  morning  and  went  back  again  in  the  afternoon, 
and  occasionally  stragglers  were  found  alighting  round  the  pools  on  the  tundra.  None  of  them 
bred  in  the  neighborhood  of  the  station. 

593a.  ANSER  ALBIFRONS  GAMBELI  (Hartl.)  Coues. 

AMERICAN  WHITE-FRONTED  GOOSE  (NA'g*  lii</  run). 

This  was  our  most  abundant  goose.  They  are  fairly  plenty  during  the  spring  migrations  and 

a  few  breed.  Like  the  swans  they  are  said  to  be  extremely  abundant  i!  south,"'  near  Meadc  Paver, 
where  many  eggs  are  secured  and  many  geese  taken  while  molting  and  unable  to  fly. 

They  arrive  about  the  middle  to  the  end  of  May  (May  10,  1882,  and  May  '_'.">.  1883),  and  for  a 
couple  of  weeks  are  generally  to  be  found  in  small  parties  along  the  lagoons  and  the  Miudl  pools 

which  have  opened  along  the  crown  of  the  beach.  We  could  be  sure  to  find  a  few  gees-c  every  day 
in  a  small  marshy  lagoon  above  the  station,  which  we  got  into  the  habit  of  calling  the  "gooso 
pond"  from  this  fact. 

As  the  snow  cleared  off — early  in  June — they  scattered  in  pairs  over  the  tundra,  occasionally 
feeding  together  in  small  parties  of  half  a  dozen  or  so. 
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The  eggs  arc  always  laid  in  the  black,  muddy  tundra,  often  on  top  of  a  slight  knoll.  The 
nest  is  lined  with  tundra  moss  and  down.  The  number  of  eggs  in  a  brood  appears  subject  to  con- 

siderable variation,  as  wo,  found  sets  of  four,  six,  and  seven,  all  well  advanced  in  incubation.  The 
last  laid  egg  is  generally  in  the  middle  of  the  nest,  and  may  be  recognized  by  its  white,  shell  unless 

incubation  is  I'm-  advanced,  the,  other  eggs  being  stained  and  soiled  by  the  birds  coming  on  and  oil' 
the  nest. 

We,  never  saw  any  young  birds,  and  the  adults  disappeared  early  in  July.  Perhaps  they  go 
inland  to  the  rivers  to  molt  their  flight  -feathers. 

In  the  fall  migrations  they  were  exceedingly  rare,  a  flock  or  two  being  seen  each  season  in 

August. 
These  birds  are  familiar  objects,  during  the  breeding  season  stalking  around  the  level  tundra, 

where  the  mirage  makes  them  loom  up  as  big  as  a  man,  and  their  peculiar  laughing  cry  is  fre- 

quently to  be  heard.  • 
At  this  time,  they  are  exceedingly  shy  and  difficult  of  approach,  but  when  they  Jirst  arrive  <jan 

easily  be  called  within  gunshot  by  the  rudest  imitation  of  their  cry. 

596.  BERNICLA  NIGRICANS  (Lawr.)  Casa. 

BLACK  BRANT 

The  Black  Brant  appear  at  the  end  of  the  main  spring  migrations  of  the  water-fowl,  but  in  no 
,very  considerable  numbers,  following  the  same  track  as  the  eiders. 

A  few  remain  to  breed  and  are  to  be  seen  flying  about  the  tundra  during  June.  The  nest  is 

placed  in  rather  marshy  gro'und  and  is  a  simple  depression  lined  with  down,  with  which  the  eggs  a  re, 
completely  covered  when  the  birds  leave  the  nest.  The  birds  sometimes  begin  to  sit  on  four  eggs 
and  sometimes  lay  as  many  as  six. 

After  the  middle  of  August  they  begin  to  fly  across  the  isthmus  at  Pergniak,  coming  west 
along  the  shore  of  Klson  Hay,  crossing  to  the  ocean  and  turning  southwest  along  the  coast. 
Whenever  during  August  the  wind  is  favorable  for  a  flight  of  eiders  at  Perguiak  the  brant  appear 
also.  They,  however,  frequently  turn  before  reaching  the  beach  at  Pergniak,  follow  down  the 
line  of  lagoons  and  cross  to  the  sea  lower  down  the  coast. 

The  adults  return  first.  Xo  young  of  the  year  were  taken  till  the  end  of  August.  During  the 
first  half  of  September,  a  good  many  flocks  cross  the  land  at  the  inlets  as  well  as  at  Pergniak,  and 
are  to  be  seen  resting  and  feeding  along  the  lagoons  and  pond-holes. 

At  this  season  they  are  very  shy  and  hard  to  approach,  and  all  are  gone  by  the  end  of  Sep- 
tember. 

598.  PHILACTE  CANAGICA  (Sevast.)  Banniat. 

EMPKUOR  GOOSE. 

This  bird  did  not  occur  at  Point  Barrow,  and  its  name  is  only  inserted  here  because  the 

expedition  received  the  gift  of  a  skin  at  Saint  Michael's  from  Lieut.  Frederick  Schwatka,  U.  S.  A. 

605.  DAFILA  ACUTA  (Linn.)  Bonap. 

PINTAIL  (fciciig-u). 

The  Pintail  does  not  couie  to  the  coast  in  anything  but  small  numbers,  and  probably  none  breed 
in  the  vicinity  of  the  station. 

One  or  two  small  Hocks  were  occasionally  seen  during  the  spring  migrations  in  jssi'.  but  none 
in  1883,  until  the  fall. 

During  the  fall  migrations,  that  is  through  August  and  early  in  September,  several  small 
parties  came,  down  into  the  little  ponds  near  the  village  and  several  were  taken.  These  returning 
birds  were  mostly  young  of  the  year,  and  very  fat. 

The  natives  say  that  they  are  very  plenty  in  summer  on  the  larger  riveis  running  into  the 
Arctic  Ocean  east  of  Point  Barrow,  and  are  very  keen  of  sight  and  hearing. 
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623.  HARELDA  GLACIALIS  (Linn.)  Leach. 

LOXC-T. \ii.r.D  Dn-K;  OLD  SQUAW  (A'htulltii,  A'dyigia). 

Tliis  \v;is  one  of  our  commonest  ducks,  though  never  appearing  in  ̂ rcat  (lights  like  the  eiders. 
They  :ire  first  seen  about  the  middle  or  end  of  May,  and  remain  as  long  as  there  is  any  open  water 

in  the  fall.  The  seal  hunters  in  1S8L'  reported  seeing  these  birds  as  laic  as  December  '.».  in  open 
holes  in  the  iee-tield. 

Though  the.  first  ones  arrive  from  the  15th  to  the  20th  of  May,  they  are  not  plenty  till  the  first 
week  in  .lime,  about  which  time  there  is  a  considerable  flight,  larger  Hocks  passing  up  to  the  north- 

east in  the  afternoon  or  evening. 

The  tlight-iloeks  are  never  so  large  as  the  flocks  of  eiders,  and  always  go  very  high,  making  a 

great  clamor.  They  are  exceedingly  noisy  all  through  the  spring  migrations  and  the  breeding- 
season.  The  native  name  '-Ahadlin"  is  a  capital  imitation  of  their  ordinary  cry. 

After  this  flight  they  are  to  be  found  in  tolerable  abundance  in  all  the  ponds  and  pools  on  the. 
tundra  which  are  free  from  ice.  They  appear  to  have  paired  before  their  arrival,  and  only  seldom 

collect  in  small  parties  at  some  favorite  feeding  ground  like  the  ';  goose  pond." 
During  the  breeding  season  each  pair  seems  to  adopt  a  pool  for  its  own,  and  drive  out  all 

intruders.  At  this  season  they  feed  almost  exclusively  on  vegetable  food,  and  are  fat  and  in 
excellent  condition  for  food,  with  no  fishy  flavor. 

They  breed  in  considerable  numbers  all  over  the  tundra,  but  the  nests  are  scattered  and  not 
easy  to  find.  The  nest  is  always  lined  with  down  and  generally  near  a  pool. 

As  the  open  holes  begin  gradually  to  form  at  the  outlets  of  the  lagoons,  and  along  the  bead),  * 
the  Old  Squaws  resort  to  them  in  increasing  numbers,  frequently  sitting  on  the  ice.    By  the  first 
week  in  July  they  begin  to  abandon  the  tundra  and  collect  in  large  flocks  along  the  shore. 

After  the  ice  has  broken  up  and  gone  away  they  are  to  be  looked  for  especially  along  the 
shore,  although  a  small  party  is  generally  to  be  found  in  each  of  the  large  lagoons.  Through  July 
and  August  they  vary  in  abundance,  some  days  being  very  plenty,  while  for  two  or  three  days  at 
a  time  none  at  all  are  to  be  seen.  At  this  season  they  fly  up  and  down  not  far  from  the  shore  and 

light  in  the  sea.  Towards  the  end  of  August  they  are  apt  to  form  large  "beds"  near  the  station, 
and  this  habit  continues  in  September  whenever  there  is  sufficient  open  water. 

.Many  come  from  the  east  in  September  and  cross  the  isthmus  at  Pergniak,  and  continue  on 
down  the  coast  to  the  southwest.  We  noticed  them  going  southwest  past  Point  Franklin,  August 
31,  1833,  in  very  large  flocks. 

After  October  1  they  grow  scarcer,  but  some  are  always  to  be  seen  as  late  as  there  is  any  open 
•water. 

They  begin  to  lay  about  the  middle  of  June,  and  downy  young  were  found  July  20. 

625.  POLYSTICTA  STELLERI  (Pall.)  Brandt. 

STI-;LLER'.S  Drc'K  (lynikan'kto). 

Though  not  common  in  the  sense  that  the  King-ducks  and  Pacific  Eiders  arc  common,  this 
beautiful  little  duck  is  far  from  a  rare  bird  during  the  late  spring  and  summer  at  Point  Barrow 
and  in  the  vicinity. 

The  breeding-ground,  however,  appears  to  be  some  distance  off.  Early  in  June  they  are  to  bo 

found  at  the  "  leads"  of  open  water  at  some  distance  from  the  shore,  and  perhaps  the  majority  of 
them  pass  on  in  this  way  to  their  breeding-grounds.  From  the  middle  to  the  end  of  June  they 
appear  on  land  in  small  parties  scattered  over  the  tundra. 

At  this  time  they  are  in  full  breeding  plumage,  and  the  males  are  generally  in  excess  in  the 

flocks.  They  are  generally  to  be  found  in  small  "  pond-holes,''  frequently  sitting  on  the  bank 
asleep,  and  are  very  tame,  easily  approached  within  gunshot,  and  generally  swimming  together 
when  alarmed,  before  taking  wing,  so  that  several  can  be  secured  at  one  discharge.  I  have  stopped 
a  whole  tlork  of  live  with  a  single  shot. 

They  appear  to  go  off  to  breed  about  the  end  of  June,  although  it  is  possible  that  the  birds 
\ve  have  on  the  tundra  are  non-breeding  biids. 
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P.irds,  however,  that  have  bred,  judging  from  the  looks  of  the  o\:u -ics,  begin  to  cc.mc  back 
from  tlic  first  to  the  middle  of  .July,  appearing  especially  at  IVr^niak  and  living  MI  small  parties; 
up  and  down  the  coast.  They  generally  keep  to  themselves,  but  are  sometimes  found  assiciuliujj 
with  .small  parties  of  King-ducks. 

When  the  open  water  forms  along  shore,  that  is.  in  (lie  hitter  part  of  .Inly  and  early  part  of 

August,  they  are  to  lie  found  in  large  Hocks  along  the  bench,  collecting  in  "  beds  "  at  a  safe,  dis- 
tance from  the  shore,  feeding  on  marine  invertebrates,  especially  gepliryeaii  worms.  These  tlocks 

consist  almost  exclusively  of  molting  females,  whose  ovaries  show  that  they  have  bred.  Tim 
males  appear  to  undergo  a  fall  change  of  plumage  like  the  other  eiders,  gradualh  putting  on  the 
brown  dress  of  the  females.  We  were,  however,  unable  to  secure  any  specimens  to  illustrate  this 
change. 

They  disappear  from  the  first  to  the  middle  of  August,  and  when  gathered  in  large  tlocks  arc 
exceedingly  wild  and  hard  to  approach. 

Though  less  abundant  in  the  early  part  of  the  season  of  1883  than  they  had  been  in  ISSL',  they 
were,  OH  the  other  hand,  much  more  plenty  after  the  sea  opened,  and  staid  considerably  later. 

626.  LAMPRONETTA  FISCHERI  Brandt. 

SPECTACLED  EIDER  (Ka'mtso;  STutitlu;    9  I'u'l-qlttlu). 

This  species  has  not  been  previously  noted  north  of  Bering  Straits,  but  we  found  it  to  be  a, 

regular  though  rather  rare  summer  visitor  in  the  vicinity  of  1'oiut  Harrow.  They  evidently  breed 
not  far  from  the  station,  as  a  female  was  taken  .June  19.  1S8.">,  with  an  egg  in  the  oviduct  just  ready 
for  laying. 

They  arrive  towards  the  end  of  the  great  spring  migrations  of  eiders,  as  has  been  observed  at 

Saint  Michael's,  in  company  with  the  King-ducks  and  Pacific  Eiders,  and  are  occasionally  to  bo 
seen  in  pairs  and  small  parties  on  the  tundra,  especially  on  the  wetter  portions  back  of  the  beach 
lagoons. 

They  were  not  observed  either  season  in  the  fall  migrations.  The  young,  about  three-fourths 
grown,  were  taken  August  lM,  1.SS3,  and  had  the  eye-patches  even  then  distinctly  indicated. 

The  male  in  the  breeding  season  has  the  green  feathers  of  the  back  of  the  head  developed 
into  a  decided  nuchal  crest,  which  I  do  not  find  mentioned  in  any  of  the  published  descriptions  of 
the  species. 

I  found  the  iris  of  the  female  white,  and  not  hazel  or  blue  as  has  been  stated  by  other  observers. 
This  character  is  possibly  variable. 

628.  SOMATERIA  V-NIGRA  Gray. 

PACIFIC  EIDER  (  S  Amau'lin  ;    9  Ten  (jalit'ldun). 

This  species  appears  to  be  decidedly  less  plenty  than  the  succeeding,  although  it  is  often  diffi- 
cult to  distinguish  them,  as  during  the  great  migrations  they  frequently  associate  in  large  mixed 

flocks,  so  that  one  shot  may  bring  down  birds  of  both  species. 
They  arrive  later  than  the  King  Eiders,  not  appearing  before  the  middle  of  May,  after  which 

time  they  are  to  be  taken  in  every  tlight,  gradually  increasing  in  numbers.  Towards  the  end  of 
the  migrations  there  are  occasional  days  when  the  flocks  seem  to  be  made  up  almost  exclusively  of 
this  species.  A  few  small  parties  are  also  to  be  seen  loitering  around  the  lagoons,  and  open  pools 
in  the  shore  ice  towards  the  cud  of  June. 

During  the  migrations,  they  are  exceedingly  fat  and  excellent  eating.  In  the  autumn  they 
associate  with  the  King  Eiders,  following  the  same  course  at  Elson  May.  and  frequently  sitting  in 
good-sixed  parties  close  to  the  shore. 

Towards  the  end  of  the  fall  migrations,  the  change  to  the  fall  plumage  in  the  males  is  pretty 
well  marked.  This  change  of  plumage  has  been  noted  in  this  species  by  Mr.  Dall,  but  beyond  his 
short  note,  I  can  find  no  reference  to  the  change  in  any  history  of  the  species.  Unfortunately,  no 
specimens  were  secured  to  illustrate  this. 
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This  species  does  not  brood  anywhere  near  tlio  station.  The  natives  say  they  all  go  a  long 
distance  to  the  eastward,  and  there  breed  in  large  numbers.  As  well  as  we  could  make  out,  one 
extensive  breeding-ground  is  on  some  sand  island,  rather  more  than  half-way  between  Point  Harrow 
and  the  mouth  of  the  Colville  River. 

By  a  curious  misnomer,  these  ducks  are  known  to  the  whalemen  as  "canvas-backs"! 

629.  SOMATERIA  SPECTABILIS  (Linn.)  Boie. 

KlNO  ElUElt  (  $  Ki'iiaUil;   9  A mmbia}. 

This  is  by  all  means  the  most  abundant  bird  at  Point  Barrow.  Thousands  hardly  describes 
tbe  multitudes  which  passed  up  during  the  great  migrations,  within  sight  of  the  station,  and  yet 
equally  great  numbers  passed  up  along  the  "lead"  of  open  water  several  miles  off  shore. 

They  appear  in  the  spring  before  there  is  any  open  water  except  the  shifting  "leads"  at  a  dis- 
tance from  the  shore,  and  travel  steadily  and  swiftly  past  Cape  Smythe  to  the  northeast,  following 

the  coast.  Some  flocks  cross  to  the  eastward  below  Point  Barrow,  but  the  majority  follow  the 
barrier  of  grounded  ice  past  the  point.  It  is  probable,  however,  that  they  turn  to  the  east  after 
passing  Point  Barrow,  because  all  the  returning  flocks  in  the  autumn  cotne  from  the  east,  hugging 
the  shore  of  the  mainland. 

The  first  ducks  in  the  spring  of  1882  were  seen  on  April  '21,  a  comparatively  warm  day,  with 
a  light  southerly  wind  blowing.  They  were  flying  parallel  to  the  coast  over  the  barrier  of  grounded 

ice.  The  natives  said  they  were  all  "kingaling"  "nosy  birds"  or  males  (referring  to  the  protuber- 
ance at  the  base  of  the  bill),  and  the  first  flocks  of  the  migration  appear  to  be  composed  exclu- 

sively of  males. 
During  the  first  half  of  May,  1S82,  several  males  cauiefroni  the  south  off  the  land,  and  gained 

the  ice  in  a  very  exhausted  condition,  frequently  so  utterly  worn  out  that  the  natives  caught  them 
and  killed  them  with  sticks.  They  were  all  found  to  be  very  much  emaciated,  and  their  stomachs 
were  empty  of  food. 

The  season  was  later  in  188.'!,  and  no  ducks  were  seen  till  May  o.  There  were  six  great  llights 
in  1882,  the  first  on  May  12  and  the  last  on  June  11,  and  five  in  1883,  the  first  on  May  17  and 
the  last  on  June  4.  As  a  rule,  these  flights  took  place  on  comparatively  warm  days,  with  lighc 
westerly  or  southwesterly  winds.  On  one  day  each  year,  however,  there  was  a  large  flight  with  a 
light  breeze  from  the  east.  A  warm  southwest  wind  is  pretty  sure  to  bring  a  large  flight  of  eiders. 

The  flight  seldom  lasts  more  than  two  or  three  hours,  beginning  about  eight  or  nine  in  the 
morning,  or  between  three  and  four  in  the  afternoon.  More  rarely  a  flight  begins  about  ten  in  the 
morning  and  lasts  till  afternoon. 

During  the  flights,  the  great  flocks  in  quick  successiou  appear  to  strike  the  coast  a  few  miles 
from  the  station,  probably  coming  straight  across  from  the  Seahorse  Islands,  and  then  follow  up 
the  belt  of  level  ice  parallel  to  the  coast  towards  Point  Barrow,  going  pretty  steadily  on  their 
course,  but  swerving  a  little,  and  rising  rather  high  when  alarmed. 

Their  order  of  flight  was  generally  in  long  diagonal  lines,  occasionally  huddling  together  so 
that  several  could  be  killed  at  one  discharge.  A  few  flocks  in  a  great  flight  usualy  followed  up  the 
line  of  broken  ice  a  mile  or  two  from  the  shore,  and  a  flock  occasionally  turned  in  at  the  mouth  of 
the  lagoon  and  proceeded  up  over  the  land. 

On  the  days  between  the  flights  and  when  the  wind  was  east,  a  few  flocks  would  struggle  up 

against  the  wind  cither  going  up  far  off  the  shore  or  overland;  but  most  of  the  birds  on  "off  days" 

came  oil'  the  land  from  the  south,  and  either  continued  on  towards  the  open  water  or  turned  to  the 
northeast  along  the  broken  ice.  These  flocks  were  never  so  large  as  the  great  flight  flocks,  and 
generally  flew  in  more  compact  order.  A  few  were  occasionally  seen  early  in  the  migrations  going 
back  towards  the  southwest.  On  many  days  when  tlie*e  were  no  ducks  in  shore  they  flew  abund- 

antly at  the  "  lead"  of  open  water. 
The  majority  of  them  are  paired  by  the  middle  of  -May,  and  the  flocks  are  made  up  of  pairs 

Hying  alternately,  ducks  and  drakes.  If  a  duck  is  shot  down,  the  drake  almost  invariably  follows 
her  to  the  ice,  apparently  supposing  that  she  has  alighted. 
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Early  in  June  straggling  pairs  and  small  parties  Bottle  about  the  tundra  pools  and  breed 
sparingly  in  the  neighborhood  of  the  station.  A  few  nests  were  found.  After  the  main  (light 
and  during  the  latter  part  of  June  a  few  stragglers  and  small  flocks  are  to  be  seen  almost  daily.  . 

Captain  Owen,  of  the  steam  whaler  North  Star,  who  got  up  to  the  station  June  25, 1882,  reported 

that  the  day  before  there  were  myriads  of  eiders  of  both  sexes  in  the  open  water  oft'  Point  Belcher. 
By  the  second  week  in  July,  before  the  ice  is  gone  from  the  sea  or  from  Elson  Bay,  the  males 

begin  to  come  back  in  Mocks  from  the  east,  and  from  that  time  to  the  middle  of  September  there  is 
a  flight  of  eiders  whenever  the  wind  .blows  from  the  east.  The  flocks  are  all  males  at  first,  but 
mixed  flocks  gradually  appear,  and  the  young  of  the  year  were  first  observed  in  these  (locks  on 
August  30,  1882. 

Most  of  the  night  birds  make  no  stay  but  continue  on  to  the  southwest,  generally  a  couple  of 
miles  out  at  sea,  though  they  occasionally  stop  to  rest,  especially  when  there  is  much  drifting  ice. 
Between  the  regular  flights  they  continue  to  straggle  along,  coming  off  the  land,  and  occasionally 
sitting  apparently  asleep  on  the  beach.  Small  flocks  and  single  birds  are  to  be  seen  till  the  sea 
closes,  about  the  end  of  October,  and  in  18S2  many  were  seen  as  late  as  December  2,  when  there 

•were  many  holes  of  open  water. 
When  the  birds  are  (lying  at  Pergniak,  it  is  quite  a  lively  scene,  as  there  is  a  large  summer 

camp  of  Eskimos  close  to  the  point  where  the  ducks  cross  when  the  conditions  are  favorable. 
When  the  wind  is  east  or  northeast,  and  not  blowing  too  hard,  the  birds  come  from  the  cast  and 
strike  the  laud  at  a  point  which  runs  out  on  the  shore  of  the  bay  about  half  a  mile  from  Pergniak, 
close  to  where  the  lagoons  begin. 

They  would  be  apt  to  turn  and  fly  down  these  lagoons  were  it  not  for  a  row  of  .stakes,  set  up 
by  the  natives,  running  round  the  semicircle  of  the  bay  to  the  camp.  As  soon  as  the  flock  reaches 
this  critical  point,  all  the  natives,  and  there  may  be  fifty  of  them  on  the  watch  with  guns  aud 
slings,  just  at  the  narrowest  part  of  the  beach  above  the  tents,  immediately  set  up  a  shrill  yell. 
Nine  times  out  of  ten  the  flock  will  waver,  turn,  follow  round  the  row  of  stakes,  and  naturally 
whirl  out  to  sea  at  the  lirst  open  place,  where  of  course  the  gunners  are  stationed.  With  a  strong 
wind,  however,  the  ducks  do  not  follow  the  laud,  but  come  straight  on  from  the  cast  and  cross 

•wherever  they  happen  to  strike  the  beach,  so  that  the  shooting  cannot  be  depended  on. 
The  flocks  during  the  fall  flight  are  not  so  large  aud  do  not  follow  one  another  in  such  rapid 

succession  as  in  the  spring,  and  though  they  arrive  from  the  east  in  the  same  stringing  order,  they 
huddle  into  a  compact  body  as  they  whirl  along  the  Hue  of  stakes  and  out  over  the  beach. 

The  natives,  although  as  a  rule  they  are  far  from  good  shots,  are  provided  with  poor  guns, 
and  appear  particularly  averse  to  putting  in  enough  powder  and  shot  to  kill  a  strong  eider  duck, 
nevertheless  succeed  in  capturing  a  good  many  with  guns  and  slings.  They  reap  a  plentiful 
harvest  of  them  in  the  spring,  when  they  are  all  at  home,  and  the  crews  of  the  whaling  umiaks 
out  at  the  open  water  spend  their  leisure  time  while  they  are  waiting  for  whales  in  shooting  ducks, 
which  form  an  important  article  of  food.  They  of  course  always  boil  their  ducks,  as  they  do  all 
the  rest  of  their  food,  and  usually  skin  iustead  of  plucking  them.  They  are  very  fond  of  the  fat 
which  adheres  to  the  skin,  scraping  it  off  with  their  knives  industriously  till  not  a  particle  remains, 
licking  their  knives  with  great  relish.  The  intestines,  boiled  by  themselves,  are  also  considered  a 
great  delicacy. 

The  males  that  appear  at  Pergniak  at  the  beginning  of  the  autumn  migrations  are  at  first  in 
full  breeding  dress,  perhaps  a  little  faded,  especially  about  the  bill.  As  the  season  advances  they 
show  more  aud  more  extensive  patches  of  brown  feathers,  until  at  the  end  of  the  migrations  they 
cannot  be  distinguished  from  the  females  except  by  the  white  wing  and  back  patches. 

I  do  not  find  this  autumnal  change  of  plumage  mentioned  in  any  published  account  of  the 

species,  and  it  has  been  questioned  on  general  principles  by  experienced  ornithologists.  I  accord- 
ingly give  a  detailed  description  of  three  specimens  brought  home  by  our  party,  which  illustrates 

this  process  very  well.  They  were  all  taken  on  July  2G,  1883,  and  exhibit  three  different  stages 
of  the  change. 

1.  Museum  No.  93,290.  Compared  with  a  drake  in  full  breeding  dress,  all  the  colors  are  more 

dingy.  The  black  of  the  back  has  lost  its  rich  velvety  gloss,  and  the  remigcs  and  tail-feathers  are 
H.  Ex.  44   l(j 
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faded  and  worn.  Tin-  cream  color  of  the  throat  and  shoulders  is  inucli  paler,  fading  almost  to 
•white  on  the  back,  and  beginning  to  become  mottled  with  darker  patches  between  the  .shoulders. 
The  white  leathers  on  the  neck  are  thin  and  spar.se,  arid  drop  out  very  easily,  while  very  young 
brown  feathers  are  making  their  appearance  among  them.  The  black  Von  the  throat  has  assumed 

a  "spotty"  appearance,  caused  by  the  dropping  out  of  some  of  the  black-tipped  leathers,  so  as  to 
expose  their  white  roots.  The  preen  feathers  of  the  cheeks  are  faded,  thin,  and  hairy.  The  blue- 
gray  of  the  crown  and  back  of  the  head  appears  at  first  sight  to  be  merely  faded,  but  drawing 
aside  the  feathers  discloses  at  their  roots  a  crop  of  brown  feathers  rather  more  advanced  than 
those  on  the  neck.  All  the  leathers  of  the  head  and  neck  except  the  brown  ones  fall  out  very 
easily  and  appear  faded  and  worn.  The  bill  has  grown  dark,  the  protuberance  at  its  base  much 
shrunken,  and  the  epidermis  is  coming  off  the  frontal  processes,  patches  only  remaining. 

i'.  Museum  No.  03,207.  The  head  and  neck  now  show  about  equal  proportions  of  the  new 
brown  feathers  and  the  old  light-colored  ones.  The  back  between  the  shoulders  and  the  front  part 
of  the  throat  shows  a  large  proportion  of  new  brown  feathers  (still  growing  from  the  capsule,  as 
may  be  easily  seen  by  pulling  out  one  or  two),  and  many  of  the  white  or  cream-colored  feathers 
of  the  throat  have  been  lost.  A  few  new  brown  feathers  have  also  appeared  at  the  Hanks. 

.'>.  Museum  No.  93,298.  The  white  and  light-colored  feathers  are  nearly  gone  from  the  head 
and  neck,  remaining  only  in  a  few  patches  on  the  cheeks  and  forehead,  while  the  brown  feathers 
are  fairly  well  developed,  so  that  the  fore  part  of  the  throat  and  back  is  nearly  as  in  the  female. 
The  breast  is  still  cream-colored. 

The  drakes  grow  almost  entirely  dark  before  the  migrations  are  over,  the  wing-  pat  dies  remaining 
white  the  longest.  The  Pacific  eider  and  Steller's  duck  both  undergo  a  similar  change,  but  we 
•were  unable  to  secure  any  specimens  to  illustrate  this. 

None  of  the  eiders  of  any  species  molt  their  wing-feathers  so  as  to  be  incapable  of  flight  until 
after  leaving  the  neighborhood  of  Point  Barrow. 

657.  PAGOPHILA    EBURNEA  (Phipps)  Kaup. 

IVORY  GULL    ya 

The  Ivory  Gull  is  at  best  a  rare  visitor  at  Point  Harrow.  Early  in  the  spring  of  1882,  Lieu- 

tenant L'ay  reported  seeing  two  in  full  plumage  out  at  the  lead  of  open  water,  some  six  mile.s 
from  the  shore. 

No  others,  however,  were  seen  or  reported  until  late  in  the  fall,  when  large  numbers  of  Kosy 
Gulls  were  flying  np  the  coast  and  among  them  a  few  of  this  species,  of  which  one  was  taken. 

The  bird  was  not  observed  in  the  season  of  1883. 

660.  LARUS  GLAUCUS  Briinn. 

GLAUCOUS  GULL;  BURGOMASTER  (Xaiiya). 

Large  gulls,  mostly  in  the  immature  plumage  of  this  species,  were  plenty  round  the  station 
from  the  time  we  landed  np  to  the  middle  of  October,  flying  up  and  down  the  beach,  sitting  on  the 

•water,  or  feeding  at  the  edge  of  the  beach.  The  first  two  of  the  large  lagoons  were  always  favorite 
resorts  for  the  gulls  at  all  seasons  when  they  were  open,  and  even  after  they  were  partially  fro/en 
gulls  were  to  be  seen  sitting  on  the  ice. 

After  the  middle  of  October,  they  became  scarcer,  sometimes  disappearing  for  days,  but  a  few- 
stragglers  remained  as  long  as  the  sea  was  open,  up  to  the  middle  of  November.  In  the  autumn 
of  1882  none  were  seen  after  October  18,  except  one  solitary  straggler  reported  November  1. 

They  arrive  in  the  spring,  about  the  first  week  in  May,  and  during  May  and  June  a  few  are  to 
be  seen  nearly  every  day,  though  they  sometimes  disappear  altogether  for  a  day  or  two,  and 
occasionally  are  rather  numerous  specially  round  the  lagoons  and  near  Pergniak.  They  always 
turn  out  in  full  force,  when  there  is  a  flight  of  eiders,  aud  make  themselves  troublesome  by  picking 
up  dead  and  wounded  duck>. 
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II'  si  duck  be  sliot  NO  that  lie  (all  in  (lie  water  or  any  not  easily  accessible  place,  an  hour  i.s 
generally  time  enough  i'or  liini  to  lie  reduced  to  a  skeleton  by  the  gulls.  They  are  occasionally  to 
be  seen  inland,  but  usually  crossing  to  sonic  particnlai-  point,  sometimes  lighting  on  the  tundra. 

None  breed  anywhere  near  the  station,  though  they  are  to  be  seen  every  day  during  the  breed- 
ing season.  They  are,  rather  abundant  alter  the  sea  opens,  and  continue  so  during  August  and 

September.  The  young  appear  in  August.  Towards  the  cud  of  September,  when  numerous, 
they  have  a  regular  track  neur  the  station,  Hying  in  over  the  beach  and  out  over  the  ningnetii; 
observatory. 

The  natives  say  they  find  them  plenty  at  the  rivers  inland  when  they  are  killing  deer  in  tho 
summer. 

They  are  a  favorite  bird  with  the  natives,  and  iiisiny  are  shot,  in  the  autumn  as  the.v  lly  up  and 
clown  the  shore.  They  are  also  occasionally  caught  with  a  baited  line  in  the  autnmn  when  there  is 

a  light  snow  oil  the  beach.  A  little  stick  of  hard-wood,  about  4  inches  long  and  sharpened  at  both 
ends,  has  attached  to  its  middle  a  strong  line  of  deer  sinew.  The  stick  is  carefully  wrapped  in 
blubber  or  meat  and  exposed  on  the  beach,  while  the  short  Hue  is  securely  fastened  to  a  stake  driven 
iuto  the  sand  and  carefully  concealed  in  the  snow.  The  gull  picks  up  the  tempting  morsel  and 
swallows  it  and  of  course  is  caught  by  the  stick,  which  turns  sidewise  across  his  gullet,  and  hi.-; 
struggles  to  escape  fix  it  more  firmly. 

It  was  at  first  supposed  that  JM>-UX  li'in-tipttrun  occurred  at  Point  Barrow,  and  several  gulls 
in  the  collection  were  ideutilicd  as  belonging  to  this  species.  Mr.  Howard  Sannders,  however,  the 
great  English  authority  on  the  Lurida;  while  in  Washington  last  summer,  carefully  examined  our 
series,  and  is  of  the  opinion  that  they  are  all  referable  to  L.  tjlau nix,  with  the  exception  of  one. 
small  and  very  brown  immature  bird,  which  he  was  unable  to  identify. 

661a.  LARUS  KUMLIENI  Brewstcr. 

LESSER  ULAVCOX'S-VIXGED  CULL  (Nait-ya). 

The  above-mentioned  dark  and  small  immature  bird  (Museum  No.  9330G),  which  Mr.  Saunders 

•was  unable  to  identify,  is  considered  by  Mr.  Ridgway  as  probably  referable  to  lirewster's  species 
L.  Itumlieni,*  which  has  hitherto  been  obtained  only  from  the  eastern  coast  of  America.  It  is 
not  at  all  unlikely  that  the  species  should  straggle  westward  along  the  northern  coast  of  the  con- 

tinent as  Pelidna  xulxti-i^/uiia  and  Actwlrowas  fun<'i<-<iUis  were  found  to  do. 
Small  and  dark  young  gulls  were  observed  quite  often  with  the  young  liurgomasters  in  tho 

autumn,  but  the,  above  was  the  only  one  obtained  in  a  state  lit  for  preservation. 

676.  RHODOSTBTHIA  ROSE  A  (MacGill)  Bruch. 

Ross's  GTLL  (Ki/'uma.rlu}. 

(Pl.ites  I  and  II.) 

Our  expedition  succeeded  in  obtaining  a  large  series  of  this  rare  and  beautiful  bird — snore,  in 
fact,  than  there  were  before  in  all  the  museums  of  the  world  put  together — and  a  still  larger  series 
might  have  been  obtained  hail  the,  weather  and  other  conditions  been  favorable. 

riifortunatc.ly,  we  were  able  to  add  very  little  to  the  biography  of  the  species,  as  tho  birds 
are  simply  autumn  visitors  at  Point  Barrow,  making  no  shy,  but  passing  rapidly  to  the  northeast. 
This,  however,  is  the  only  locality  where  the  birds  have  been  observed  in  abundance  even  for  a 
short  time,  all  previous  records  referring  to  the  capture  of  sporadic  individuals. 

In  1SS1,  from  September  -'8  to  October  ±-(,  there  were  days  when  they  were  exceedingly  abun- 
dant in.  small  flocks— gene! ally  moving  towards  the  northeast— either  flying  over  the  sea  or  making 

short  excursions  inshore. 

Not  a  single  one  was  seen  during  the  spring  migrations  or  in  the  .summer,  but  two  or  three 
Stragglers  were  noticed  early  in  September— a  few  out  among  the  loose  pack-ice— and  on  Sep- 

tember 21,  18Sf-',  they  were  again  abundant,  apparently  almost  all  young  birds. 

*Scc  Bull.  Nuttall  Ornithological  Club,  viii,  No.  4,  pp.  214-219,  October, 
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They  appeared  in  large,  loose  Hocks,  coming  in  from  tlie  sea  and  from  the  southwest,  all  appar- 
ently traveling  to  the  northeast.  Most  of  the  flocks  whirled  in  at  the  mouth  of  our  lagoon  and 

circled  round  the  station  with  a  peculiarly  graceful,  wavering  flight,  and  many  were  shot  close  to 
the  house.  A  cold  easterly  wind  was  blowing  at  tho  time. 

They  continued  plenty  for  several  days — while  the  east  wind  blew — all  following  the  same 
track,  moving  up  the  shore,  and  making  short  excursions  inland  at  each  of  the  beach  lagoons. 

After  September  28  they  disappeared  until  October  G,  when  for  several  days  there  was  a  large 
llight.  On  October  9,  in  particular,  there  was  a  continuous  stream  of  them  all  day  long  moving 
up  the  shore  a  short  distance  from  the  beach  and  occasionally  swinging  in  over  the  land.  Xonc 
were  seen  io  return. 

The  nature  of  our  duties  at  the  station  prevented  any  investigation  as  to  where  they  came 
from  or  whither  they  went.  They  appeared  to  come  in  from  the  sea,  to  the  west  or  northwest,  and 
traveled  along  the  coast  to  the  northeast. 

They  were  not  observed  on  Wraugel  Island  by  either  the  Jeaunette,  the  Oorwiu,  or  the 
Rodgers,  and  yet  the  direction  from  which  they  come  to  Point  Barrow  in  the  fall  points  to  a 

breeding-ground  somewhere  in  that  part  of  the  world.  May  it  not  be  that  some  laud  yet  to  be 
discovered,  and  north  of  Wrangel  Island,  will  one  day  yield  a  glorious  harvest  of  the  eggs  of  this 
splendid  species  ? 

It  is  difficult  to  form  any  idea  of  what  becomes  of  the  thousands  that  pass  Point  Barrow  to 
the  northeast  in  the  autumn.  It  is  certain  that  they  do  not  return  along  the  shore  as  they  went. 
Nevertheless,  at  that  season  of  the  year  they  must  of  necessity  soon  seek  lower  latitudes. 

Perhaps  the  most  plausible  supposition  is  that  soon  after  leaving  Point  Barrow,  perhaps  when 

they  iirst  encounter  the  main  ice-pack,  they  turn  and  retrace  their  steps  so  far  out  at  sea  as  to  be 
unnoticed  from  the  land,  and  pass  the  winter  at  the  edge  of  the  ice-field,  proceeding  north  to  their 
breeding-ground  as  the  pack  travels  north  in  the  spring. 

Capt.  Everett  Smith,  of  the  steam  whaler  Bowhead,  who  is  a  trustworthy  witness,  reports  that 
when  he  was  in  the  loose  ice,  70  miles  northwest  of  Point  Hope,  on  June  10,  1883,  he  saw  large 
numbers  of  these  birds. 

The  greater  number  of  the  birds  we  obtained  were  immature,  and  probably  the  young  of  the 
year,  though  in  a  stage  slightly  more  advanced  than  the  young  bird  taken  by  Mr.  Nelson  at  St. 

Michael's.  The  few  adults  that  we  captured  were  iu  a  plumage  hitherto  undescribed,  and  one  in 
particular  was  especially  beautiful.  The  following  is  a  description  of  this  specimen : 

Museum  No.  93321,  Rliodostethia  rosea  $  . — White  parts  everywhere  tinged  with  rose  color, 
except  the  tail  feathers ;  rose  color  somewhat  blotchy  and  approaching  salmon  color,  especially  on  the 
crissum.  Mantle  pearly  blue,  extending  as  mottled  markings  to  the  back  of  the  head.  No  traces 
of  the  black  collar  ;  a  few  black  marks  round  the  eye.  Edge  of  wing  from  shoulder  to  wrist  bright 

rose.  First  four  primaries  rose-shafted  beneath,  third  tho  brightest ;  outer  web  of  first  primary 
black  nearly  to  the  tip ;  fifth  to  last  primary  and  first  secondary,  white-tipped ;  remaining  secon- 

daries rose-tipped.  A  few  small  obscure  black  markings  on  the  breast.  Feet,  <:  terra-cotta"  red, 
with  brown  knuckles  and  webs.  Bill,  black. 

The  above  description  was  taken  from  the  freshly-killed  bird.  The  beautiful  blush-rose  tinge 
had  not,  however,  faded  perceptibly,  when  the  skin  was  examined  a  year  later.  The  other  adults 
were  in  almost  the  same  plumage,  but  tho  rose  color  was  much  paler  and  confined  to  the  under 

parts  from  the  throat  to  the  under  tail-coverts.  The  only  adult  female  secured  was  the  least  pink 
of  any  of  the  adults.  One  specimen.  No.  933G4,  shows  a  few  dark  feathers  among  the  upper  wing- 
coverts.  Mr.  Ridgway  makes  the  rather  reasonable  suggestion  that  this  is  a  bird  in  its  second 

year. 
Mr.  Howard  Samulers,  in  "  Ibis  "  for  1875,  has  given  an  excellent  description  of  the  immature 

plumage  from  two  young  birds  in  the  Vienna  Museum.  As,  however,  these  birds  differ  in  some 
respects  from  those  we  collected,  I  will  venture  to  give  a  detailed  description  of  our  large  series. 

Three  specimens  (Museum  Nos.  933285,  93353  <J ,  and  93354  $  )  present  a  stage  of  plumage 
which  is  possibly  a  little  yonnger  than  the  great  majority  of  the  birds  collected. 

The  following  is  a  description  of  this  stage : 
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Below,  including  lower  tail-coverts,  white,  or  slightly  tinged  with  rose-color;  mantle  pale 
pearly  blue,  extending  oil  to  the  sides  of  the  neck  and  back  of  the  head,  which  is  faintly  mod  led 
with  dark  markings  in  one  specimen  ;  black  and  white  mottled  markings  round  the  eye,  extending 
to  the  corner  of  the  mouth  in  one  specimen  ;  small  black  spot  on  each  side  of  the  neck,  while  in 
one  case  the  dark  collar  of  the  adult  is  faintly  indicated;  forehead  in  every  case  white;  rump 
more  or  less  mottled  with  black  feathers,  occasionally  edged  with  white  or  pale  brown.  Upper 
tail-coverts  white,  sometimes  showing  indistinct  dark  marks  towards  the  tips  of  the  feathers. 
Tail  with  a  broad  black  tip  about  one-fourth  of  its  length.  Middle  rectrices  black-shafted,  with 
this  color  extending  more  or  less  on  the  webs,  continuous  with  the  black  of  the  tip.  First,  second, 
third,  and  fourth  primary  above,  shaft,  outer  web,  and  about  half  of  inner  web  including  tip,  black, 
the  rest  white;  one  specimen  has  a  large  white  subapical  spot  on  the  fourth  primary.  Remaining 
primaries  gray  at  the  base,  fading  into  white  towards  the  tip,  where  there  is  an  oblique  black  bar 
across  the  leather.  This  bar  grows  smaller  on  the  successive  primaries  till  the  last  is  wholly 
white.  Secondaries,  white.  Tertiaries  and  scapulars  dusky  black,  with  white  or  light-brown  edges. 
Upper  wing-coverts,  alula,  and  lower  primary  coverts  black,  with  white  or  light  brown  edges,  lower 
secondary  coverts  like  the  mantle.  Under  surface  of  the  wing  nearly  uniform,  like  the  mantle. 

The  majority  of  those  taken  were  in  a  very  similar  plumage,  but  always  without  the  black 
shafts  to  the  middle  rectrices,  though  the  tail  is  always  black-tipped,  and  one  or  two  shov:  slight 
black  markings  on  the  upper  tail-coverts.  In  two  or  three  specimens  the  blue  of  the  mantle  extends 
completely  around  the  neck,  and  two  or  three  have  the  dark  collar  faintly  indicated,  especially  on 
the  back  of  the  neck.  Two  have  a  few  scattered  dark  feathers  in  the  blue  of  the  mantle,  and  two 
have  a  few  on  the  sides  of  the  neck  where  the  black  spots  are  invariably  present.  A  few  speci- 

mens have  the  upper  wing  -coverts  indicating  a  change  to  the  adult  plumage.  One  has  a  few 
"  mantle-blue"  feathers  mixed  with  the  mottled  ones,  and  three  or  four  others  have  about  the  upper 
half  of  the  coverts  like  the  mantle.  The  white  markings  on  the  first  four  primaries  are,  rather 
variable.  One  specimen  has  a  small  subapical  spot  on  the  outer  web  of  the  second,  a  large  one  on 
the  third,  and  about  half  the  outer  web  of  the  fourth,  white.  The  fourth  primary  is  frequently  in 
this  condition  when  the  others  are  unspotted,  and  the  spot  appears  occasionally  on  the  third. 

The  outer  web  of  the  first  appears  always  to  be  black. 
About  a  third  of  the  birds  examined  in  this  stage  were  more  or  less  tinged  with  pink,  and 

four-fifths  of  these  were  males,  so  that  this  may  be  more  or  less  of  a  sexual  character. 
Both  the  specimens  examined  by  Mr.  Saunders  lack  the  black  tip  to  the  tail  so  characteristic 

to  this  stage  of  plumage  in  the  autumn.  The  date  of  capture  of  his  specimens  is  unknown,  but  it 
is  quite  possible  that  they  are  the  young  of  the  previous  year  after  the  spring  molt. 

677.  XEMA  SABINEI  (J.  Sabine)  Leach. 

SABINE'S  GULL 

Though  by  no  means  uncommon,  this  bird  is  somewhat  irregular  in  its  occurrence  at  Point 
Barrow.  In  1881  the  young  birds  of  the  year,  easily  recognized  by  the  broad,  black  band  from  the 
shoulder  to  the  tip  of  the  wing,  were  quite  abundant  from  the  time  we  landed  till  the  end  of 
October. 

In  1882,  however,  none  were  seen  after  August  3,  and  they  were  scarce  during  the  breeding 
season.  On  the  other  hand,  though  equally  scarce  in  the  breeding  season  of  1883,  they  appeared 
in  considerable  numbers  late  in  July  and  during  the  month  of  August,  and  were  frequently  seen 
in  considerable  flocks,  young  and  adults  together,  about  the  lagoons,  and  with  the  other  gulls 
collected  round  the  whale-ships  anchored  at  the  Point. 

They  evidently  breed  somewhere  in  the  neighborhood,  probably  on  the  sandy  islands  east  ot 
Point  Barrow,  for  one  was  taken  June  28,  1882,  with  the  breast  bare  of  feathers,  as  if  incubating, 
but  the  eggs  were  never  found. 

They  are.  usually  to  be  seen  dying  singly  up  and  down  the  shore  with  a  peculiarly  slow, 
wavering  flight,  zigzagging  to  right  and  left,  and  occasionally  light  upon  the  water  close  to  the 
beach.  Early  in  the  season  they  are  occasionally  found  flying  some  distance  inland,  and  lighting 
among  the  tundra  pools. 
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The  first  stragglers  appear  in  the  spring,  about  the  first  of  June.  An  adult  male,  in  full 
bleeding  plumage,  taken  in  .June,  KSSl',  had  the  under  parts  as  rosy  as  in  the  lloseate  Tern. 

687.  STERNA  MACRURA  Naum. 

'  ARCTIC  TEEN  (  Utyntalcin). 

The  Tei  us  appear  about  the  10th  of  June,  but  are  never  plenty  about  the  station  till  the  month 
of  August,  when  they  appear  in  good-sized  flocks,  fishing  about  the  lagoons  and  among  the  broken 
ice,  especially  in  the  neighborhood  of  the  saudspit  at  Point  Barrow. 

Dining  the  breeding  season  we  only  saw  stragglers  from  the  breeding  grounds,  which  are 

probably  the  same  as  those  of  Sabine's  gull,  the  sandy  islands  east  of  Point  Barrow.    None  of 
our  party  succeeded  in  finding  the  nest,  as  wo  were  unable  to  reach  these  islands,  but  CL 
brought  us  by  the  natives,  who  said  they  got  them  there. 

The  Terns  leave  early.    None  were  see.n  after  the  end  of  August. 

697.  STERCORARItrS  FOMATORHINUS  (Temm.)  VieUl. 

PC-MARINE  JAEGER  (f'snfiu). 

This  is  perhaps  the  least  common  of  the  three  species  of  Skuas,  although  a  regular  summer 
visitor.  They  are  to  be  seen  flying  about  the  tundra  and  occasionally  lighting  during  the  months 
of  June,  July,  and  August. 

None  of  them  breed  anywhere  near  the  station.  The  natives  make  no  distinction  between  this 
and  the  two  following  species. 

693.  STERCORARIUS  CREPIDATUS  (Banks)  Vieill. 

IvICHARDSON'S   JAEGER 

This  appears  to  be  rather  more  plentiful  than  the  last  species,  but  is  nowhere  to  be  compared 
in  abundance  to  the  following.  They  are  occasionally  to  be  seen  during  the  summer,  both  before 
and  after  the  sea  opens,  flying  about  with  the  other  Skuas. 

None  breed  anywhere  near  the  station,  and  from  the  looks  of  the  sexual  organs  of  some  taken 
early  in  July,  they  are  late  breeders. 

699.  STERCORARIUS  PARASITICUS  (Linn.)  Saundcrs. 

LONG-TAILED  JAEGER  (1'sufiti). 

This  is  by  all  means  the  commonest  of  the  Skuas  at  Point  Harrow  and  is  rather  abundant, 
though  none  breed.  They  arrive  in  the  spring,  about  the  end  of  May,  and  are  tolerably  plenty 
from  that  time  till  the  end  of  August. 

Before  the  sea  opens  they  are  to  be  found  on  the  tundra,  where  they  have  a  habit  of  walking 
about  in  small  parties,  feeding  on  Hies.  At  such  times  they  are  not  at  all  shy,  and  if  one  be  shot 
down  the  others  are  apt  to  fly  back  within  gunshot,  sometimes  coming  straight  at  the  shooter. 

They  are  sometimes  to  be  seen  traveling  about  in  large,  straggling  parties,  fifty  or  more  to- 
gether, moving  slowly  up  or  down  the  coast,  occasionally  alighting  and  then  taking  wing  again. 

The  natives  say  they  are  "bad"  and  eat  birds'  eggs,  and  they  point  out  the  broken  egg-shells 
which  are  to  be  found  scattered  over  the  tundra  as  the  work  of  this  bird.  We  never  happened  to 
see  them  eating  any  eggs,  but  they  certainly  act  as  if  they  were  searching  for  nests,  and  they  have 

been  seen  in  suspiciously  close  proximity  to  ducks'  nests  which  were  found  broken  up. 
Their  bad  reputation  is  probably  well  deserved,  as  the  natives  of  the  Norton  Sound  region  are 

said  to  tell  the  same  story. 
After  the  sea  opens  they  are  rather  less  abundant,  but  are  still  seen  occasionally  both  on  land 

and  at  sea. 
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737.  COLYMBUS  ADAMSI  Gray. 

C.KKAT    WHITE-BILLED    LI  ION    ('I'k'ii'liii). 

Tin-  Great  Loon,  which  is  curiously  enough  called  by  the  s;nm:  Kskimo  name  as  the,  (lolden 
Plover,  is  a  regular  summer  visitor  and  probably  breeds,  though  the  eggs  were  never  found. 

They  were  not  often  noticed  in  the  sc;iso;i  of  1SS2,  but  were  quite  abundant  in  1883.  They  arc 
first  to  be  seen  about  the  end  of  May,  or  early  in  June,  at  the  "lead"  of  opeu  water  and  Hying 
inland  to  their  breeding  grounds.  As  the  sea  opens  along  the  shore  and  open  holes  are  found  in 
the  lagoons  they  are  to  be  looked  for  in  such  places,  gradually  going  out  to  sea  as  the  sea>on 
advances. 

They  are  generally  to  be  seen  alone  or  in  pairs,  seldom  more  than  three  or  four  together,  and 
are  silent  birds  compared  with  C.  lorquatus.  I  only  heard  this  bird  "  laugh  "  ouco  during  the  whole 
of  my  stay.  The  "  laugh  "  appeared  to  bo  harsher  than  that  of  torquatitx. 

Fully  fledged  young  were  seen  August  7,  1883.  The  breeding-grounds  are  probably  around 
the  swamps  and  lakes  some  distance  inland. 

C.  torqiidtus,  although  reported  by  Mr.  Nelson  from  the  shores  of  the  Arctic,  was  not  observed 
at  Point  Harrow  during  our  stay  there. 

739.  COLYMBUS  PACIFICUS  Lawr. 

PACIFIC  DIVER  (Ku'ksatt). 

All  the  black-throated  loous  we  obtained  proved  upon  examination  to  be  this  species,  so 
that  this  is  probably  the  only  one  that  occurs. 

The  natives  make  no  distinction  between  this  and  the  next  species,  and  they  are  both  very 

common  birds.  Their  peculiar  harsh  cry,  "kok,  kok,  kok,"  from  which  they  get  their  name,  "Kak- 
san,''  is  to  be  heard  all  summer,  and  the,  birds  were  seen  nearly  every  day,  flying  backwards  and forwards  and  inland  from  the  sea. 

During  the  breeding  season  these  smaller  loons  have  a  habit  of  getting  oft'  alone  in  some  small 
pond  and  howling  like  a  fiend  for  upwards  of  half  an  hour  at  a  time.  It  is  a  most  blood-curdling, 
weird,  and  uncanny  sort  of  a  scream,  and  the  amount  of  noise  they  make  is  something  wonderful. 
They  can  be  heard  for  miles. 

They  arrive  early  in  June,  and  before  the  ponds  are  open  are  generally  flying  eastward  as  if 
they  had  come  up  along  the  open  water  at  sea  and  were  striking  across  to  the  mouths  of  the  rivers 
at  the  east.  As  the  ponds  open  they  make  themselves  at  home  there,  and  evidently  breed  in 
abundance,  though  we  were  unable  to  find  the  nest.  One  of  their  breeding  grounds  was  evidently 
a  swampy  lagoon  some  five  or  six  miles  inland,  but  the  nests  were  inaccessible. 

After  the  breeding  season  they  are  frequently  to  bo  seen  in  the  open  pools  along  the  shore, 
especially  when  the  lagoons  have  broken  out.  They  are  always  very  wild  and  difficult  to  secure. 
They  are  plenty  through  August  and  the  greater  «part  of  September  along  the  shore,  and  occa- 

sional stragglers  remain  round  open  holes  well  into  October.  Some  appeared  to  be  feeding  young 
as  late  as  the  middle  of  .September,  1882,  as  they  were  seen  going  inland  from  the  sea  carrying 

small  u'sh. 

740.  COLYMBUS  SBPTENTRIONALIS  Linn. 

KED-THROATED  DIVER 

This  species  is  quite  as  common  as  the,  foregoing,  and  appears  to  have  precisely  the  samo 
habits. 

The  only  identified  loons'  eggs  we  obtained  were  of  this  species,  and  were,  brought  in  with  the 
parent  bird  from  a  stream  some  miles  east  of  the  point.  The  natives  also  brought  in  from  time  to 
time,  both  seasons  a  number  of  eggs  of  the  Kakauit,  and  these  all  appeared  to  be  this  species. 
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760.  URIA  GRYLLE  (Linn.)  Briinn. 

BLACK   (JiTILLEMOT   (Su'kllbicu). 

During  the  season  of  open  water  we  only  saw  one  or  two  of  these  birds,  always  in  full  black 
plumage,  and  at  some  distance  from  the  shore.  In  November  and  December,  however,  in  fact  as 

long  as  there  arc  any  pools  and  "loads"  of  open  water,  these  birds  in  winter  plumage  are  to  be  found 
in  considerable  numbers,  usually  in  small  flocks.  They  only  leave  us  when  the  ice  becomes  solidly 
packed  by  the  winter  gales,  and  curiously  enough  are  not  to  be  found  during  the  spring  migra- 

tions. A  number  were  taken  in  the  winter  of  1882,  and  with  one  exception  were  all  the  young  of 
the  year. 

764.  LOMVIA  ARRA  (Pall.)  Bp. 

THICK-BILLED  GUILLEMOT  (A'tpa). 

This  species,  the  "Crowbill"  of  the  whalemen,  readies  Point  Barrow  only  as  a  rather  rare 
straggler.  They  were  sometimes  seen  at  the  lead  of  open  water  in  the  early  spring  and  during  the- 
summer  at  some  distance  from  the  shore.  One  was  taken  as  late  as  December  9,  1S82,  out  among 
the  broken  ice  by  one  of  the  seal  hunters.  We  found  them  quite  plenty  nt  the  Seahorse  Islands 
on  our  return  voyage,  and  of  course  extremely  abundant  about  Cape  Lisburne. 



III.-FISHES. 

By  JOHN  MURDOCH,  A.  M.,  Sergeant  Signal  Corps,  United  States  Army. 

Fishes  were  scarce  in  the  neighborhood  of  the  station,  and  the  shortness  of  the  open  season 
rendered  collecting  exceedingly  difficult.  The  marine  species  were  almost  all  obtained  from  the 
natives,  who  caught  them  while  fishing  for  food  through  the  ice. 

The  fresh-water  ponds  and  small  streams  around  Point  Barrow  are  quite  barren  of  fish  life, 
and  the  fresh-water  species  in  the  collection  come  from  the  great  rivers  east  of  Point  Barrow, 
whence  they  were  brought  in  frozen  in  the  fall  and  early  spring. 

Dr.  Tarleton  H.  Bean  has  kindly  identified  the  species  of  the  difficult  genera  Gymnelis,  Lycod.es, 

Liparis,  and  Cotttis,  and  has  verified  the  writer's  identification  of  the  other  species. 

GASTEKOSTEID.E. 

1.  GASTBROSTEUS  FUNGITIUS  L.  subsp.  BRACHYFODA  Bean. 

On  December  1,  18813,  Capt.  E.  P.  Herendeen  brought  in  a  number  of  large  burbot  (Lota)  from 
Mcade  Eiver  and  Kuaru,  both  streams  flowing  into  the  Arctic  Ocean  east  of  Point  Barrow. 

On  preparing  these  for  the  table,  one  or  two  were  found  to  have  their  stomachs  literally 
crammed  full  of  sticklebacks,  which  on  examination  proved  to  belong  to  this  species. 

They  were  most  of  them  fresh  enough  for  preservation. 

GADID.E. 

2.   BOREOGADTJS  SAIDA  (Lepech.)  Bean. 

This  species  was  found  to  be  quite  plenty  close  to  the  station  at  most  seasons  of  the  year.  Wo 
first  saw  them  early  in  October,  1881,  when  the  natives  brought  down  large  numbers  from  Point 
Barrow,  where  they  had  been  washed  up  on  the  beach. 

Usually  during  the  latter  part  of  October  and  early  in  November,  after  the  sea  has  closed, 

and  when  tide-cracks  form  along  the  shore,  the  natives  generally  catch  a  good  many  of  them  at 
the  very  edge  of  the  beach  in  about  a  foot  of  water. 

They  use  a  short  line  of  whalebone  to  which  is  attached  a  small  lure  made  of  blackened  ivory, 
which  roughly  represents  an  amphipod  crustacean,  and  is  armed  with  a  barbless  hook. 

After  this,  no  more  are  caught  till  after  the  return  of  the  sun,  early  in  February.  The  natives 
say  that  they  go  away,  and  it  is  quite  probable  that  they  leave  the  shore  and  go  off  into  deeper 
water.  If  there  Avere  any  fish  to  be  caught,  the  natives  would  undoubtedly  fish  for  them  during 
the  winter  months,  as  at  this  season  they  are  frequently  hard  pressed  for  food. 

Early  in  February,  they  become  exceedingly  abundant  in  about  15  fathoms  of  water,  wherever 

there  is  a  level  field  of  the  season's  ice  not  over  i  feet  in  thickness,  inclosed  between  rows  of  hum- 
mocks of  broken  ice.  Such  a  field  as  this  was  formed  in  the  winter  of  1882,  and  remained  unchanged 

from  February  till  about  the  middle  of  May,  when  the  ice  began  to  soften  and  melt  on  the  surface. 
Large  numbers  of  the  natives  from  the  Cape  Smythe  village,  especially  women  and  children,  resorted 

im 
H.  Ex.  44   17 
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to  tliis  field  nearly  every  cliiy  :iiid  cauglit  tlie.se  fish  literally  by  tin-  bushel.  Tlie  method  of  winter 
fishing  is  as  follows:  A  hole  about  18  inches  square  is  cut  through  the  iee,  and  through  this  is  let 
down  a  long  line  made  of  strips  of  whalebone,  and  provided  with  a  sinker  of  lead  or  copper  and 

two  small  pear-shaped  "jigs"  of  bright  copper  or  walrus-fvory,  armed  with  four  barbless  copper 
hooks.  The  reel  on  which  the  line  was  wound  and  which  is  a  stick  about  18  inches  long  serves  as 
a,  rod,  being  held  in  one  hand,  while  a  long-handled  seoop  is  held  in  the  other  hand  and  is  used  to 
keep  the  hole  clear  of  ice.  The  jigs  are  kept  close  to  the  bottom  and  the  line  is  continually  jerked 

up  a  short  distance  and  allowed  to  sink  again.  The  fish  are  attracted  by  the  bright  "jig,''  and 
"nosing"  round  ir  are  cauglit  by  the  upward  jerk.  The  line  is  reeled  up  on  the  two  sticks,  held 
one  in  each  hand,  so  that  it  never  has  to  be  touched  with  the  lingers,  and  the  fish  is  adroitly 
jerked  off  the  hook  on  to  the  ice.  . 

No  such  field,  or  "fishing  ground,"  as  we  were  in  the  habit  of  calling  it,  was  formed  in  1883, 
and  only  comparatively  few  fish  were  caught. 

Early  in  July,  when  open  holes  of  water  form  along  the  shore  at  the  outlets  of  the  lagoons, 
the  (ish  arc  again  to  be  found  in  considerable  abundance.  The  young  fry  were  first  noticed  about 
the  middle  of  July,  and  were  quite  plenty  in  the  shallow  water  at  the  edge  of  the  beach. 

Young  fish,  two  to  three  inches  long,  were  taken  at  the  head  of  our  lagoon,  which  is  brackish, 
about  the  first  of  September,  and  at  about  the  same  time  the  full-grown  fish  were  plenty  along  the 
beach  in  about  3  fathoms  of  water,  swimming  about  in  large,  loose  schools. 

3.  TILESIA  GRACILIS  (Tiles.)  Swairison. 

We  found  this  species  abundant  along  the  shore  at  St.  Michael's,  and  caught  a  good  many 
with  hook  and  liue. 

4.  LOTA  MACULOSA  (Le  S.)  Ricl> 

(Titdle.) 

This  species  was  abundant  in  Meade  River  and  Kuaru.  The  natives  catch  many  large  ones 
through  the  ice  with  hook  and  line. 

They  are  exceedingly  voracious,  and  Captain  Ilerendeen  caught  one  in  his  net  which  had 
swallowed  a  white  fish  already  caught  in  the  net  and  then  managed  to  entangle  himself. 

The  season  for  catching  them  is  in  October  and  November,  and  again  in  February,  March,  and 
April.  They  are  generally  considered  rather  a  refuse  fish,  and  worthless  for  food,  but  we  found 
that  they  made  a  very  palatable  chowder. 

LYCODID.E. 

5.  GYMNELIS  VIRIDIS  (Pabr.)  Reinharat. 

A  small  specimen  was  fouud  washed  up  on  the  beach  September  13,  1882.  Its  colors  when 
fresh  were  two  shades  of  orange,  with  the  spot  at  the  beginning  of  the  dorsal  fin  black,  edged  with •white. 

6.  LYCODES  TURNERII  Bean. 

(Kuxrav  nil.) 

Two  specimens  were  obtained,  having  been  cauglit  by  the  natives  while  "jigging"  Polar  cod 
through  the  iee. 

The  following  color-notes  were  made  while  the  fish  were  fresh.  Collector's  No.  (metal  tag)  G; 
Museum  No.  33,922  9  :  Ground-color  a  rather  light-reddish  chocolate,  shading  into  a  reddish  brown 
on  the  belly.  Head,  underneath,  white.  Lower  edges  of  pectorals  and  ventrals,  rufous  red.  In- 

terrupted band  from  eye  to  edge  of  operculiim,  brownish  cream-color  edged  whth  chocolate,  des- 
cent-shaped band  on  top  of  head,  same  color.  Ten  lateral  bands  of  the  same  color  with  dark  edges, 

broken  on  the  side  of  the  body  and  appearing  as  spots.  "Indistinct  tip  to  caudal.  Creamy  spot  on, 
pi-eiorul,  near  root. 
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Collector's  No.  26,  Museum  No.  33924  $  ;  Large.  Marked  on  tin-  same  general  pattern  as  the 
female,  but  with  only  seven  lateral  bands.  All  the  markings  smaller  and  obscured.  General 
color  a  brighter  red,  approaching  scarlet. 

7.  LYCODES  COCCINEUS   Beau. 

(KwxrawUi.) 

This  species  was  obtained  with  the  preceding,  and  one  large  specimen  was  washed  up  on  the 
beach.  A  small  specimen  had  the  following  colors  when  fresh: 

Collector's  No.  7,  Museum  No.  33,923  <Jjuv.,  11.5  inches  long.  Paler  than  L.  turnerii,  with 
the  contrast  between  the  cliocolate  and  cream  color  more  strongly  marked.  Belly  ligbter,  and  the 
red  more  of  a  pale  orange.  Cheeks  brownish  orange.  The  second,  fourth,  and  sixth  bands  end  as 
roundish  spots  on  the  back;  the  alternate  bauds  are  continued  down,  widen,  and  nearly  meet  each 
other.  Broad  band  on  anal  extending  from  origin  about  one-third  the  length  of  the  fin. 

LIPARIDID^. 

8.  LIPARI3  GIBBUS  Beau. 

On  March  30, 1883,  a  small  specimen  much  mutilated  washed  up  in  the  tide-liole,  covered  with 
small  amphipods  (Onitimus  liltoralis).  Radial  formula :  D.  43;  A.  37;  C.  12;  P.  38.  Museum 
No.  33,949. 

COTTIDJ3. 

9.  COTTTTS  DECASTRENSIS  Kuerr. 

(Ku'n-ai-6. ;  l'i"i'l-ai-('>). 
These  were  obtained  wherever  Boreorjadus  said«  was  taken,  but  always  in  comparatively  small 

numbers. 

10.  COTTTJS  QUADRICORNIS  Linn. 

This  species  was  taken  with  the  preceding,  and  the  young  were  plenty  in  our  lagoon,  close  to 
tbe  outlet,  in  September,  and  also  in  the  shoal  water  of  Elson  Bay,  at  Pergniak.  Captain  Heron- 
deen  brought  in  a  small  specimen  of  this  species  taken  in  a  tributary  of  Meade  River,  some  80  or 
90  miles  from  the  sea.  Its  colors  when  fresh  were:  Ycntrals,  lower  edge  of  pectorals,  branchioste- 
gal  membrane,  and  edge  of  mouth,  bright  vermilion.  Back,  dark  olive,  shading  through  dark 
slate  to  white  on  the  belly. 

MIOBOSTOMID2E. 

11.  OSMERTJS  DENTEX  Steiiidachner. 

(Ithodnln). 

In  February,  1883,  a  Kungmeun  Eskimo  brought  in  a  large  number  of  these  smelts,  which  lie 

said  were  caught  with  hook  and  lino  in  "The  River'"  ("Ku:'),  supposed  to  run  into  Waiuwright's 
Inlet.  The  .species  was  well  known  to  the  natives  at  Point  Barrow,  who  said  that  it  occurred 
nowhere  in  the  Immediate  neighborhood,  and  was  always  taken  with  hook  and  line. 

12.  MALLOTUS  VILLOSUS  (Miiller)  Cuv. 

In  1882,  after  the  sea  was  fairly  opened,  that  is,  about  the  20th  of  July,  these  lish  appeared 
along  the  beach  in  small  numbers  at  first.  A  few  da.\s  later  they  were  passing  up  the  shore  close 
to  the.  beach  in  very  large  schools,  all  moving  northeast,  and  occasionally  running  into  the  mouths 
of  the  lagoons. 

l>y  .Inly  25  they  had  all  passed,  and  one  female  only  was  observed  in  the  autumn.  .She  was 
seined  with  a  number  of  Polar  Cod  on  September  5  close  to  the  beach.  None,  at  all  were  noticed 
in  the  summer  of  iss;;. 
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COREGONIDJ3. 

13.  COREGONTJS  LAURETT.2E  Bean. 

This  species  appears  to  be  abundant  in  the  large  rivers  (Meade  1  liver  and  Kuaru)  flowing  into 
the  Arctic  Ocean  east  of  Point  Barrow,  as  large  numbers  were  brought  in  frozen  by  the  Eskimo 
deer  hunters,  generally  badly  mutilated  and  unfit  for  preservation. 

The  rivers  are  visited  in  October  and  early  November,  and  again  in  February,  .March,  and 
April,  when  the  fish  are  caught  in  gill-nets  set  under  the  ice.  Many  natives  also  visit  the  rivers 
when  they  are  open  in  summer  and  find  fish  plenty,  but  bring  none  home.  The  species  also  occurs 
in  summer  in  the  shoal  water  bays  east  of  Point  Barrow,  and  is  taken  rather  sparingly  in  gill-nets 
at  Pergniak,  Elson  Bay,  where  wo  also  caught  a  few  young  ones  in  our  seine.  Captain  Hercndeen 
visited  the  rivers  in  October,  1882,  and  brought  in  several  specimens  of  this  species  in  good  condi- 

tion, with  other  whitefish. 

14.  COREGONUS  NELSONI  Bean. 

We  obtained  this  species  of  large  size  from  the  rivers,  where  it  appears  abundant.  It  was  not 
obtained  at  Elson  Bay. 

15.  COREGONUS  KEWICOTTI  Milner. 
I 

This  species  appears  to  be  the  most  abundant  at  the  rivers,  and  attains  a  large  size.  It  was 
not  obtained  in  Elson  Bay. 

SALMONID.3E. 

16.  SALVELINUS  MALMA  (Walb.)  Jordan  &  Gilbert. 

In  the  autumn  of  1882  we  obtained  from  a  native  a  piece  of  the  dried  skin  of  one  of  these 
fishes.  He  said  that  he  took  it  in  the  sea,  near  the  mouth  of  the  Colville  River,  and  that  they  were 
so  plenty  that  they  fed  the  dogs  with  them. 

Just  as  we  were  preparing  to  abandon  the  station  in  August,  1883,  the  Eskimos  brought  in  a 
couple  of  large  specimens  of  this  species  which  had  been  taken  in  the  gill-nets  at  Pergniak.  They 
were  a  very  pale,  "sea-run"  form,  with  the  spots  hardly  perceptible. 

When  we  were  at  Unalaska,  in  September,  1883,  Dr.  Wilson,  of  Lieutenant  Schwatkii's  party, 
and  I  found  this  trout  plenty  in  the  stream  back  of  the  village.  They  were  rather  pale  and  silvery 
as  if  in  the  habit  of  running  to  the  sea,  and  took  small,  dark  flies  greedily. 

They  are  also  plenty  and  large  in  the  small  lakes  at  Plover  Bay,  Eastern  Siberia. 

17.  ONCHORHYNCHUS  ep. 

A  large  salmon  was  brought. down  from  Perguiak  in  July,  1882,  but  was  mutilated  and  was 
need  for  food.  The  season  of  1883  was  so  backward  that  we  were  imable  to  secure  any  specimens 
before  abandoning  the  station. 

I  suspect  this  to  have  been  0.  nerM. 

18.  ONCHORHYNCHUS  GORBUSCHA  (Walb.)  Gill  and  Jordan. 

This  species  occurs  sparingly  in  the  salt  water  at  Pergniak,  Elson  Bay,  where  it  is  taken  in 
the  gill-nets,  in  July  and  August. 



IV-IN  SECTS. 

INTRODUCTORY — BY   JOHN   MURDOCH. 

The  shortness  of  the  summer  season  rendered  the  collecting  of  insects  difficult  and  unsatisfac- 
tory, and  the  difficulty  was  increased  by  the  engrossing  nature  of  the  other  zoological  and  physical 

•work  of  the  station.  The  season  at  which  insects  could  be  collected  was  precisely  the  time  when 
the  collecting  of  birds  and  their  eggs  was  at  its  height,  and  the  time  of  the  party  was  pretty  fully 
occupied. 

Nevertheless,  a  small  collection  of  insects  was  made  and  turned  over  to  Prof.  C.  V.  Kiley, 
Curator  of  Insects,  U.  S.  National  Museum,  for  study.  As  will  be  seen  by  his  report,  which  follows, 
insects  were  obtained  belonging  to  the  following  orders  and  species: 

NEUROPTERA. 

Leptoccrus  sp. 

OUgoplectrum  morosum  f 

OOLEOPTERA. 

Amara  obtusa. 

Chrysomcla  montivagans. 

D1PTERA. 

Scatophaga  sp. 
Gordylura  sp. 
Chironomus  spp. 
Anthomyla  .spp. 
Ctenophora  spp. 

GSdemayenu  In.  inidi. 
Urocerus  flavieornis. 
A  Tachinid  fly. 

LEPIDOPTERA. 

Laria  rossii. 
An  Arctian  moth. 

HYMENOPTERA. 

Bombus  Moderatus. 

Bombux  xi/lricola. 

A  species  of  Podurid  and  a  spider  were  also  turned  over  to  Professor  Riley. 
133 
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The  following  is  Professor  Itiley's  report: 

•REPORT  Cr<>.\  A  COLLKCTWX  <>/•'  I\fiKdT8  MADE  AT  POINT  BARROW,  ALASKA. 
• 

i;.v  C.  V.  Kii.KY,  Curator  of  Insectt,  United  States  National  Museum. 

No.  1,  found  swarming  around  the  dead  bodies  at  tlie  Eskimo  cemetery,  June  22,  1S82,  is  a- 
species  of  Scatophaga  and,  in  all  probability,  undescribed.  It  comes  nearest  to  tbe  reddish-haired 

specimens  of  Ft.  Ntcn'ontria  Linn.,  a  form  common  to  both  Europe  and  America,  but  Dr.  S.  W. 
Williston,  to  whom  specimens  were  referred,  considers  it  distinct.  The  arista  is  bare,  the  bristles 

are  fewer,  weaker,  and  shorter,  and  the  cross- veins  of  tbe  wing  are  narrowly  but  strongly  clouded. 
In  tbe  twelve  specimens  examined  there  is  some  variation  in  these  respects  and  in  tbe  coloration  of 
tbe  legs.  Judging  from  the  known  habits  of  the  genus  to  which  the  species  belongs  there  can  be 
little  question  that  tbe  larva  would  be  found  preying  upon  dead  animal  and  stercoraceous  matter. 

No.  2,  which  is  reported  rather  abundant  near  the  pools  all  over  the  tundra,  but  keeping  very 
quiet  except  on  the  occasional  calm  and.  warm  days,  .represents  three  different  species  of  Chirono- 
mvK,  most  of  the  specimens  too  poor  to  identify.  The  observations  of  their  habits  correspond  to 
the  well-known  aquatic  habits  of  the  genus. 

No.  3,  taken  near  the  station,  June  22,  is  also  a  species  of  Scatophaga,  showing  some  points  of 
difference  from  No.  1,  bnt  probably  only  varietal. 

No.  4,  found  not  commonly  flying  around  sunny  banks,  is  one  of  the  Crane-flies  (Tipulida-) 
belonging  to  the  genus  Ctenophora.  There  are  two  species  represented  by  the  number,  both 
apparently  new.  Tbe  larva;  of  these  flies  dwell  in  meadows,  feeding  on  tbe  roots  of  grass. 

No.  5,  which  batched  from  a  cocoon  in  tbe  house,  is  a  female,  imperfectly  developed,  of  Laria 

rosxii  Curt.,  one  of  the  Bombycida.1.  common  in  Europe  and  North  America,  and  originally  de- 
scribed under  the  genus  Da.tyrhira.  It  is  a  rare  species. 

Nos.  G  and  7,  which  are  described  as  parasites  from  cocoons  similar  to  that  of  No.  5,  represent 
two  very  different  Dipterous  insects.  No.  6  is  a  Tachinid  tbe  habits  of  which  are  well  known  to 

be  parasitic  upon  Lepidopterous  larva;.  The  specimens  are  too  much  damaged  for  proper  identi- 
fication, and,  in  fact,  the  whole  group  needs  proper  working  up,  there  being  already  upwards  of 

200  undetermined  species  in  my  own  collection  and  in  that  of  the  Department  of  Agriculture. 
The  species  comes  nearest  to  one  I  have  reared  from  the  beautiful  Lepidopteron,  Endryas  grata. 
No.  7  is,  on  the  contrary,  not  parasitic,  but  a  species  of  Chirononim  and  having,  without  doubt, 
similar  aquatic  habits  to  No.  2. 

No.  8  is  an  Anthomyia  that  from  the  soiled  material  cannot  well  be  identified,  but  is  very  near 
to  A.  zccv.  Kiley,  the  habits  of  which  will  be  found  recorded  in  tbe  lirst  Eeport  on  the  Insects  of 

Missouri,  p.  1.">1. 
No.  0,  taken  June  27,  is  also  a  Tacbinid  identical  with  No.  G. 
No.  10,  which  was  found  not  uncommon  in  the  dryer  and  sunny  spots  in  the  tundra  from  May 

till  July,  is  Amara  obtusa  Le  Conte,  family  Carabiilfr.  The  species  was  originally  described  from 
Alaska  and  does  not  appear  to  extend  further  south  and  cast.  Among  tbe  seven  specimens  col- 

lected, Mr.  E.  A.  Schwarz,  to  wbom  I  referred  them,  finds  the  following  variations  which  are  of 

interest  to  record  though  parallel  series  are  known  to  occur  in  other  arctic  Coleoptera.  Two  spec- 
imens have  the  elytra  decidedly  more  parallel  on  the  sides  and  consequently  the  apex  more  sud- 
denly rounded;  the  basal  punctation  of  the  thorax  is  well  marked  in  three  specimens,  while  in  the 

remaining  four  the  middle  of  tbe  base  is  more  or  less  smooth,  the  sculpture  of  the  elytral  stria-  is 
very  strong  in  some  and  nearly  obsolete  in  other  specimens.  The  color  of  antenna;,  elytra,  and 
legs  varies  from  red  to  piceous. 

Under  No.  11  there  are  three  different  insects:  (1)  tbe  same  Anthomyia  included  under  No. 
8;  (2)  a  single  specimen  of  a  Neuropterous  insect  belonging  to  the  Perlid  genus  Leptocerus  Leach, 

very  much  damaged  and  unfit  for  study;  (3)  a  single  specimen  of  another  species  of  crane-fly  be- 
longing also  to  the  genus  Ctenophom,  but  differing  from  No.  4,  and  also,  according  to  Dr.  Willis- 

ton,  a  new  species. 
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No.  11',  taken  July  11,  ISSi',  near  tin-  house,  is  L'roccrus Jlaricorn in  Kabr.  (family  I'rorrii 
;i  rather  small  specimen.     This  is  an  insect  rather  widely  distributed,  and  its  larva,  as  is  the  habit 

of  the,  genus,  doubtless  either  fed  in  UK;  stem  or  trunk  of  some  shrub  or  tree  growing  at   I'oint 
Barrow,  or  may  have  issued  from  timber  taken  to  the  I'oint  for  building  purposes.* 

No.  !•">,  taken  along  the  dryer  edge  of  the  tundra,  i.s  again  an  Anthomyid.  small,  but  allied  to 
No.  >S,  but  under  the  same  number  there  is  a,  single  specimen  of  another  Diptcrou  belonging  to  the 
genus  Cordyluru,  and,  so  far  us  I  Lave  ascertained,  mulescribed  but  closely  related  to  C.  yilvipes. 
It  belongs  to  the  same  family  with  Scatophaga,  and,  without  doubt,  lias  similar  habits.  There  i.s 
also  under  this  number  a  single,  very  much  damaged,  specimen  of  a  Neuropterous  insect  belonging 
to  the  family  Phryganida1  or  caddis-Hies.  Ho  far  as  the  specimen  permits  an  opinion,  it  comes  near 
Oliyoplettritm  moroxum  McLachlan. 

No.  14  contains  two  different  species  of  Bumble-bees,  the  one  Bombits  moderatm  Cresson,  tho 
other  the  common  boreal  form  of  B.  sylvicola  Kirby. 

No.  15,  found  on  the  shore  of  the  lagoon,  is  another  specimen  of  the  Tipulid  genus  Ctenopliora 
and  without  much  question  the  female  of  one  of  those  of  No.  4. 

No.  10.  I  find  no  insect  with  this  number. 

tNo.  17.  A  boreal  Arctian  (—     — );  also  common  to  Europe  and  America. 
No.  18,  caught  near  the  house,  is  the  well-known  gad-fly  (OSdemagena  tarandi  Linn.)  of  tho 

reindeer  ( Ctrvux  tarandim  var.  arctk-H/t),  which  suffer  much  from  the  larva?  making  their  way  through 
the  skin. 

Of  the  alcoholic  material,  No.  649,  found  in  the  stomach  of  a  bird  (CenlropJtancs  lapponicm), 
belongs  to  the  genus  Chrysomela  (family  Chrysomelidce,  or  leaf-beetles),  and  appears  to  bo  referable 
to  Ch.  montivagans  Lo  Conte.  Of  this  particular  group  of  Chrysomela  (Chrysomela  sens,  sir.}, 
characterized  by  the  thickened  thoracic  margin,  only  a  few  species  are  known  to  occur  in  North 
America,  in  the  majority  of  which  the  specific  characters  are  very  feebly  expressed,  the  number 
of  species  thus  becoming  more  or  less  opiuiouative.  Whether  or  not  the  only  specimen  from  Point 
Barrow  is  correctly  referred  to  the  above  species  must  be  left  undecided  until  more  complete 
material  from  different  localities  can  be  compared.  Le  Coute  described  montivagans  from  the  high 
alpine  region  of  Central  Colorado,  and  the  typical  specimens  are  much  larger  and  more  brilliantly 
colored  than  that  from  Point  Barrow. 

Most  of  the  species  are  quite  interesting,  as  is  generally  the  case  with  species  collected  in 
such  regions,  where  proper  notes  are  made  in  connection  with  them.  The  misfortune  is,  however, 
that  most  of  the  material  is  too  poor  for  proper  specific  identification  or  description.  It  is  for  this 
reason  that  I  do  not  care  to  accompany  this  report  with  descriptions  of  the  new  species,  though  I 
may  send  in  descriptions  of  some  of  them  before  the  report  is  published  if  I  can  find  time  to  make 
the  necessary  critical  comparisons.  It  is  preferable,  however,  to  leave  them  for  the  present  unde- 
scribed  until  such  time  as  some  specialist  shall  work  up  the  particular  families  or  groups  to  which 
they  belong.  There  is  little  gain  to  entomology  in  describing  such  fragmentary  material,  and  it 
should  not  be  done  except  where  absolutely  required. 

'The  latter  is  probably  tlio  case,  as  there  are  no  trees  or  shrubs  large  enough  to  maintain  the  insect  growing  at 
Point  Barrow. — J.  M. 

tTUis  insect,  though  perfect  when  tnrued  in,  was  accidentally  destroyed  iu  tlio  laboratory  at  the  Agricultural  Do- 
partuient.— J.  M. 



V. -MARINE    INVERTEBRATES. 

(EXCLUSIVE  OF  MOLLUSKS.) 

By  JOHN  MURDOCH,  A.  M.,  Sergeant  Signal  Corps,  United  States  Army. 

The  collections  and  observations  upon  which  the  following  report  is  based  were  made  by  the 

•writer  and  Sergeant  Middleton  Smith,  naturalists  and  observers,  assisted  by  the  other  members 
of  the  party,  especially  by  Lieut.  P.  H.  Eay,  commanding,  and  Capt.  E.  P.  Herendeen,  who  took 
especial  care  of  the  dredging  and  seining  operations. 

Collecting  was  attended  with  considerable  difficulty  on  account  of  the  short  season  during 
which  the  sea  was  free  from  ice,  but  it  is  believed  that  the  collection  gives  a  fair  representation  of 
the  marine  fauna  of  the  region. 

It  will  be  seen  to  be  purely  Arctic  in  character,  showing  many  striking  points  of  resemblance 
to  that  of  Greenland  and  the  Arctic  Ocean  of  the  Old  World,  and  offering  but  little  analogy  to 
the  fauna  of  the  North  Pacific. 

A  report  on  the  Medusae  observed  by  the  writer,  prepared  by  Dr.  J.  W.  Fewkes,  of  Cambridge, 
has  been  incorporated  with  the  following,  which  also  includes  a  description  of  the  few  fresh-water 
invertebrates  collected. 

The  Mollusks  have  been  submitted  to  Mr.  W.  H.  Ball,  of  the  Smithsonian  Institution,  who 
presents  a  separate  report  on  them. 

NUMBER  OF  SPECIES  COLLECTED  OR  OBSERVED. 

Pycnogouida    2 
Crustacea    44 
Vermes    20 
Echinoderrnata    17 
Anthozoa    4 
Hyilrozoa    17 
Mollusca    01 
Tunicata    C 
Brachiopocla    1 

1'olyy.ou    5 
rorifcra   ,    3 

.'    180 
136 



EXPEDITION  TO  POINT  BAKKOW,  ALASKA. 137 

CRUSTACEA. 

DECAPODA. 

BRACHYURA. 

1.  CHIONOECETES  OPILIO  (Fabr.)  Kr. 

Tear. 

1780 
1788 
1838J 

1849 

1856 

1857? 
18585 

1867 

is::; 

1875 

1ST!) 

1KW 

Name. 

Cancer  phalanaium,  O.  Fabricius  . 
Cancer  opilio,  0.  Fabricius   

ChionoccelcA  opilio,  Kriiycr..   

Pcloplaslus  pallasii,  Gerstaeckcr. 

Citation.-. 

Chicnoccctfs  bchringianus,  Stimpson   

Ctiionoccctes  opilio,  Packard   
Chionoecftcs  opilio,  Whiteavcs  . 

Chionocctes pltalangiiuit ,  Liitkcn   

Chionoeceteg  opilio,  Smith   
Cftionoecetes  opilio,  Stuxlici^x .. 
Chionoeeetes  opiUo  (/),  Elliott  . 
Chionomtes  opilio,  Smith   

Fauna  Grrenlandica,  p.  234  (sp.  214)  (not  of  J.  C.  Fabricius,  1775). 
Iii-t  Koiij,'"li;;<>  Danske  Vidcnsk.  Scl-kabs  Skr.,  nyo  Samling,  iii, 

p.  181,  with  plate. 
Naturhistorisk  Tidsskrift,  i  lla-kko,  ii,  p.  249  (1838) ;  in  Gaimard, 
Voyages  en  Scandinavic,  en  Laponio,  au  Spitzberg  et  anx  Fcroc, 
Crust.pl.  1. 

Carcinologischo  Beitriige.    Arcbiv  fiir  Xaturycschichte,  xxii,  p. 

105,  pi.  1,  fie.  1. Proceedings  Boston  Society  of  Natural  History,  vi,  p.  84  (1857) ; 
Journallioston Soc.  Nat.  Hist.,  vl, p. 448  (8)  (1857) ;  Proceedingl 
Academy  of  Natural  Sciences,  Philadelphia,  1857,  p.  27(23)  (1S>8) 

(young). 
Memoirs  Host.  Soc.  Nut.  Hist.,  i.  p.  30'-'. 
Keportona  sci-omi  dd-p.*c.i  dredgliig expodttlon  to  the  Gulf  of 

St.  Lawn-nee  (in  1K72),  p.  15. 

(Nominal)  List  of  tlioit'i-ustacea  of  Greenland,  Arctic  Manual, 

p.  146. 

Transactions  Connecticut  Academy  of  Arts  and  Sciences,  v.  p.  41. 
Vega-Expeditionens  VetcnskapligalakttaRclser.  i,  pp.  714,  715. 

A  Monograph  ot'tlic  Seal  Islonaa  of  Alaska,  p.  137. 
Proceedings  U.  S.  National  Museum,  vi,  p.  'JiM. 

Two  small  males  were  captured  in  the  rich  haul  of  the  dredge,  made  ten  miles  west  of  Point 
Franklin,  in  13i  fathoms  of  water,  August  31, 1883.  Nordeuskiold  found  this  species  very  abundant 
in  Bering  Strait  and  in  the  Arctic  Ocean  north  of  the  strait.  According  to  Elliott  (loc.  cit.)  this 
crab  is  very  abundant  on  the  island  of  St.  Paul,  of  the  Pribyloff  group,  though  not  found  on  St. 
George,  and  is  of  great  value  as  an  article  of  food. 

The  species  is  well  known  from  Greenland,  where  it  was  originally  described,  Labrador,  and 
as  far  south  on  the  American  coast  as  New  England  (in  deep  water),  from  Siberia,  the  Arctic 
Ocean,  and  Bering  Strait. 

The  specimens  obtained  agree  iu  proportions  with  Stimpson's  C.  behrinyianus,  from  nearly  the 
same  locality.  This  species,  however,  according  to  Smith,  was  based  011  young  specimens  of  (7. 
opilio,  such  as  ours  are. 

The  specific  name  plialangium,  originally  applied  to  this  species,  was  rejected  by  Otho  Fabricius 

himself,  on  the  ground,  as  he  expressly  states,  that  he  found  it  preoccupied  by  Cancer  phalang'mm 
J.  0.  Fabricius  (Stenorliynchus  phalangium  M.  Edw.).  Having  been  able  to  consult  O.  Fabricius's 
original  description  of  Cancer  opilio,  I  find  that  it  was  published  in  1788,  which  settles  the  question 
of  priority  over  G.  opilio  J.  C.  Fabricius  (1793),  and  establishes  the  specific  name  opilio  for  this 

species. 
2.  HYAS  LATIFRONS  Stimpson. 

Year. Name. 
Citations. 

1K57 

1879 
Proc.  Acad.  Nat.  Sci.,  Phila..  p.  217. 
Trans.  Conn.  Acad.  Arts  and  Sci.,  v,  p.  45. JJyas  latifrons  Smith       

Three  large,  males  were  picked  up  on  the  beach  near  the  station,  one  dry,  in  the  spring  of  1883, 
and  the  other  two  fresh,  August  23,  1882.  One  small  male  was  also  dredged  in  13i  fathoms,  oil 
the  rich  bottom  of  small  pebbles,  sand,  and  broken  shells,  ten  miles  west  of  Point  Franklin,  August 
31,  1S83.  This  crab  was  well  known  to  the  natives  of  Point  Barrow,  who  called  it  by  the  name 

I  have  carefully  examined  Dr.  Stimpson's  types  of  Hi/as  latifrons  iu  the  National  Museum,  and 
compared  our  specimens  with  them.  I  find  our  specimens  indistinguishable  from  Dr.  Stimpson's 
types,  ;uid  differing  from  a  typical  Hyas  coarctatus  from  Greenland  only  in  the  shape  of  the  rostrum, 
which  is  slightly  shorter  and  less  acute. 

Smith  (loc.  cit.)  pronounces  H.  latifrons  a  good  species,  and  I  have  accordingly  followed  his 
authority  in  recording  the  species. 

11.  Ex.  -14  -  IS 
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ANOMOUEA. 

3.  EUPAGURUS  TRIGONOCHEIRUS  Stimpson. 

Tear. Name. Cltetinu. 

1858 
froc.  Acad  NatSei    Pliila    1S.~>3  p  °4D 

This  species  was  found  washed  up  on  the  beach  near  the  station  in  considerable  abundance 

during  the  months  of  July  aud  August,  after  the  sea  had  opened  completely.  It  was  also' found  in  tho 
gullet  of  Somnteria  spectdbilis  shot  near  the  station.  Comparatively  few  were  dredged  off  Point 
Franklin  in  13£  fathoms,  and  a  few  were  also  dredged  at  the  head  of  Norton  Sound  in  r>  fathoms 
on  a  pebbly  bottom. 

Our  series  of  specimens  have  been  carefully  compared  with  identified  specimens  of  E.pitln 

and  E.  Kriiyeri  from  the  eastern  coast  (its  nearest  allies).  The  species  is  very  closely  related  to  /-,'. 
Kriit/cri,  but  shows  the  following  well-marked  aud  constant  differences  in  the  form  and  proportions 
of  the  ehelipeds:  Hand  of  right  cheliped  in  Kriiyeri  twice  as  long  as  broad;  in  trigonocheirvg, 
generally  less  than  twice  as  long  as  broad,  often  much  less.  Outer  or  right-hand  margin  of  hand 
in  Kroyeri  slightly  concave ;  in  trigcmooheirus  strongly  arched,  except  in  very  large  specimens, 
almost  exactly  as  in  E.  pubcst-ens.  Hand  of  left  cheliped  in  trlgonocheirus  nearly  the  same  as  in 
Kriiyeri,  but  stouter  in  proportion,  and  with  the  outer  surface,  between  the  keel  and  the  margin, 
more  concave  than  in  Kriiyeri. 

Stimpson's  types  of  E.  Mgonoclieirus  appear  to  have  been  destroyed  in  the  Chicago  fire,  and 
consequently  the  only  means  we  have  left  of  identifying  the  species  is  his  Latin  description  (loc.  eit.). 
Our  species  differs  so  much  from  E.  Kroyeri  that  it  must  be  considered  at  least  a  well-marked  variet  y. 

As,  however,  it  agrees  so  closely  with  Stimpson's  description  quoted  above,  it  seems  preferable 
to  regard  it,  as  Stimpsou's  E.  trigonocheirue,  especially  as  Stimpson  described  the  species  Kriii/cri 
after  lie  had  described  trigonocheirus. 

Stimpson  gives  as  the  habitat  of  this  species,  "In  Oceano  Arctico  et  in  frcto  Beringiano  vul- 
garis ;  sublittoralis,  et  ad  profund.  10-20  org.  inventus." 

4.  EUPAGURUS  SPLENDESCENS  (Owen). 

Year. Xame. Citations. 

1839 
. 

This  species  is  easily  recognizable  by  its  long,  slender  left  hand,  aud  the  beautiful  iridescent 
colors  of  the  carapace  and  claws. 

One  small  specimen  was  dredged  in  15  fathoms  on  a  muddy  bottom  off  Point  Barrow,  August 

8,  1883.  Two  other  small  ones  were  obtained  off  Point  Franklin  in  13i  fathoms  August  31,  ISM;',, 
and  six  good-sized  individuals,  four  of  them  females  bearing  eggs,  were  dredged  with  the  other 
Ilermit  Crabs  at  the  head  of  Norton  Sound  in  5  fathoms,  September  12,  188.1.. 

Dr.  Leonhard  Stejueger  also  obtained  this  species  at  the  Commander  Islands. 

MACKOURA. 

5.  CRANGON  VULGARIS  J.  C.  Fabricius  ex  LinnS. 

Tear.                                 Namx. 

Cital 
»!  IVi'dii-y'H  Voy.,  p.  87. 

U.  S.  K\|iliiriiii:  Kxpc'ililhin,  CniM.iiT-i.  p.  ,"..«;, 
I1!  nrrrilMIL^   (  '.I'it'nT-Ilia  A.M.I.  N  ;|  !  .  Sri.,  i,  p.  Wl; Nat.  Hist.,  vi,  ]) 

<'a!l.nli;iM  N;ltur:lHst   ami  (  Jfillo^Ut,   vii)     Ji.   I:T. 
Nat.  Ilist.  .!,)>.  :it)J. 

:  'HIMI.  Ai':nt.  ,V:  (^  ;in«l  Sci.,  v.  \)   ."»"  . 
I'nw.  I'    S.  Nal.  Mlli..vi.  ;. 

ii.  p.  .%!. -ToMrn.  IJo^t.  Soc. 

M'-ni.  liost.  Soc. 
1657                                              rimpaoii    

• 

A  single  specimen  was  dredged  in  f>  fatliouis  at  the  head  of  Norton  Sound,  September  12,  1883. 
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6.  CHERAPHILUS  BOREAS  (Phipps)  Kinahan. 

139 

Tear. 

1774 

1780 

1824 

1842) I843J 

I8SI 

1 869 

1875 
1877 
1877 

1878 

1879 
1881 

1  .-mi' 
1883 

Name. Citations. 

Omorr  tortfOJ,  Pblppfl   !  Voyage  towards  the  North  Pole,  ]>.  ~:r>. 
dm  err  /;  nm  ff»M '"</(•*,  rabriciufl   -      l'';iun;i  <  traitlanclioa,  sp.  LMS  :  Moiir.  Islands  Nat.urhist.,  n.  245,  t.  5. 

m  hurtii.*,  Miiller      Zoolu^ia  l>,uiic:i,  t'.iM.  iv,  p.  II.  pi.  1,'i'J,  fig.  1. 
:  im<      Supplement  to  tho  Appendix  i<>  Parry's  Voyage,  p 

Orangon  IKITCO*,  l;«»h.s   -     Second  V(iy:i£<«,  ii,  p.  Ixxxi. 

r,  OweO   *.       /oology,  Hi-edify'*  \'U\:IL'^',  p.  ST. 

Crangon  bureau,  IviTiyor      X;tt.  Tids.,  i  K.,  i\-.  p.  '_'!.-.  ;>!.  iv.  t'.l-ll. 
Mtdt      Siliirisi'lMi  lie 

'  !,iir,''.t.i,  Adaiiirf      In  Sutlicrlaud's  .lournal  ut' ;i  V o/a JIM  in  Jtullin  „•*  I!ay  and  Bar- 
row's  Strait**,  ii ;   A]>ji.,  i- 

11      Tn  I'.tili:lii'i-'ri  "  L;int  ot  tin*  Arctic  V<>VJI;;I'M."  ii,  p.  402. 
.  /"jr.-'/*',  Stiinpson       I 'me.  Ac;id.  N';it.  Sri.,  IMiilii.,  \ii,  p.  '_'.">. 

ivinnliau        Viocrcdiii^.-*  Koyal  Irish  A  cud.,  viii,  ]t.  (V-f. 
i'  tihul/      /w.  it*'  IVntsrlM*  Nuidpuhi-i  la lut,  ii,  ji.  L'71. 

j  'xn-rati,  I-iitktMi       (XoniiiiHl  list )  Arctic  Manual,  p.  14'-. 
'ins  boreas,  Mitsra      Annals  and  Magazine  of  Natural  llist.'c  p.  i:j.'{. 

1  ,iim  (toi-i-ux.  Micrs      Ajinalsand  Mnj;a/iiir  ot   Natur;t[  History,  xx,  p.  fit). 
Uer      D.-nksi  Inil'tcn    dor    kaiserlirlid    Akadcni.   di-r  .Wis.sensclKtft^n, \Vicii,  xxxv.  p.  2<>. 

'I  v':ins.  (,'oijn.  Arad.  Ail  i  und  Sri.,  v,  p. .")(!. 
Annuls  ;ind  Ma^a/im-,  of  Xuturul  History,  st-r.  r>.  vii,  p.  40. 
Vo^a-Kxp.  V.-ttMisk.  lakt.,  i,  pp.  695,  713. 

1  .8.  Xat.  Mns.,  vi,  pp.  i^l'l,  ±!4. 

franijon  boreas,  fiinith 

•  i  b 

!><,r<"i  ,-,  Stuxbor 
Ceraphilun  bureau,  Smith 

s,  Miora 

One  good-sized  specimen  was  picked  up  on  the  beach  near  the  station.  The  species  \va.s 
dredged  in  considerable  numbers,  both  large  and  smalfr,  in  13J  fathoms,  off  Point  Franklin,  and  a 

few  large  ones  were  the  ouly  crnstacea  taken  olt'Port  Clarence.  It  is  well  known  from  Arctic  and 
northern  seas  generally. 

7.  NECTOCRANGON  LAR  (Owen)  Brandt. 

Tear. Citation*. 

1839 

184'.; 
1831 

1874 

1875 
1879 

xxviii,  i 
Crangon  lar.  OWPU.  .......................  Zoology  of  Beechoy'a  Voyage,  p.  88,  pi. 
Argitlar,  Ivioycr  .........................  Xat.  Tids.,  i  B.,  IT.  p.  25S,HB8.46-e2. 
Neetoerangon  lar,  lirandt  ..................  Sibirisrhn  lteis'\  Xoiil..  115  (testo  Stimpson). 
Iftctoemnaon  lar,  stimpson  ...............  Proc.Aead.Xat.Sci.,  1'hila.,  xii,  , 

'.(/•.  Packard    .......................  Mem.  Host.  Soc.  Xat.  Hist.,  1,  p.  :io'J. 
<nigon  lar,  Wliiteaves  ..............  On  recent  ilrep-sea  dreilijin-  in  the  (iulf  of  St.  Lawrence,  from 

\i;:er.  Journ.  of  Science  and  Arts,  vii,  p.  215  (5). 

.l,;7>'.v  Iti;  Liitkcn    ........................  (N'oininal  list)  Arctic  Manual,  p.  140. 
•:-<tii';<iii  lar.  Smith  ..................  Trans.  Coiiu.  Acad.  Arts  and  Sci.,  v,  p.  61. 

1883      .Ir./is  (ar,  Stuxberg      Vo^a-Kxt).  Vetensk.  lakt.,  i,  p.  713. 
• .-,  Smith      Proc.  U.  S.  Xat.  Mus.,  vi,  pp.  210,  'J'J.">. 

One  single  specimen  was  picked  up  on  the  beach  near  the  station.  This  species  has  been 
quoted  from  Greenland,  along  the  eastern  coast  of  America  as  far  as  Gape  Sable,  Nova  Scotia; 
also,  from  the  Arctic  Ocean,  north  of  Bering  Strait,  and  in  Bering  Sea. 

8.  HIPPOLYTE  PABRICII  Kr. 

Year.  Name.  Citations. 

Iftil      Hijtpolytcfa1><       Xat.   Tills.,  i  K.,  iii.   p.  ."1  ;    l>'-t    Kimncli^n    llan^ko  Vidoiiska- 
lii-iura  Solskab^  A  '.'liandlinrj.ir.  i\'.  p.  '_'77,  tal».  I,  ti^s.  12-20. 

!f','p.'.!','f,'  fabricii,  Siimpson        Pmc.  Acad-  \:it.  Sri  ,  Phil.i.,  \ii.  p.  :;.~i. 
I--')'     ,/         ,  ,    -•  i    •  ••  i>    i      i  <    Can.N«taod  GeoL,  viiltp.42l  (24). 
1S(.-V    mpp^yto/aMrfi, Packard   \    M-m.j;,s.  8oc.N«tHlo£i.*.M 
1875 
1879 

t.,  MI - -('/,  Siiinpson      Anna  is  Lye.  ot  N;i!.  !1 1st.  of  New  Vork,  x,  p.  ]_S 
ri'.'il,  Li  it  ken     (  Nn:nni:d  list)  Arc  lie  Manual,  p.  147. 

C     Trans.  Conn.  Acad.  ArU  HIM!  Sci.,  v,  p.  G-1. 

l!>:>2">I>/f'-  fi'irlfii.  Smith   <     Bulletin  U.  S.  Nut.  MIM.,  No.  !.">,  p.  I'M. 
(      1'ioc.  r.  S.  Nat.  Miirt.,  vi,  p.  *_V:>- 

A  single  individual  of  tlii:-,  species  was  dredged  among  the  other  Hippolytcs  oil'  Point  Franklin, 
August  .'!!,  1SS;;.  It  has  been  found  on  (lie  Atlantic  coast  of  America  from  Massachusetts  Bay  to 
Greenland,  and  also  in  Avatscha  Hay,  Kamseliatka. 
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Ttut. Name. 

9.  HIPPOLYTE  GAIMARDII  M.  Edw. 

Citations. 

1837 1K41 
1«42 

1M2 
1833 
1856 

1800 
1803 

1803 
1867 
1871 
1875 
1877 
1879 
lf>2 

1SWI 

llipp<J!/tf  galmardii,  Milne  Edwards   
llipiHilytf  ttaittrardii  ttjjibba,  Kroyer   
Hippolytc  itaimardii,  Krover   
HipptAyU  yibba,  Krover   •;dl   

I1..  II   
'•  'tillfi.  StimpsON   

mtrdii,  Goes     
/If  gaimardii,  Packard   

:n' <i,i:i nlii,  Vaekard.   
nardii,  stimpson   ......... 

Hippolytc  f/nintardii,  Liitkcn   
////  ffolifl''  fjaimardii,  Miers   
Hippolyte  fltiimardii.  Smith     
Hippolyte  gaun  a  rdii,  Stuxberg   
Hippolyte  gaimardii,  Smith   

Histoire  Nntnrello  dcs  Cru^t.H  <cs,  ii  p.  378.  < 
Nat.  Tids.,  lit.,  iii,  p.  572. 

Kong.  Dan.  \  idci.s],.  Sclxl,.  At'li::nd..  i\,  ji.CKJ.pl.  1. tigs.  21-29. 
Op.  cit.,p.  I'St.,  pl.i.  lig.  ao;  ,,|.  ii.ilMh.  31-37. 
I'.rilish  Stallicyc<l  ( 'i  n.-l::cc:i.  p.  2tM. 

i,  p.  424. 
Mem.  Host.  Sen-.  Nut.  Hist.,  i,  p.  ;t02. 
Annals  Lye.  Nat.  Hist,  of  Hew  York,  x,  p.  120. 
(Nominal  list)  Arctic  Manual,  p.  147. 
Annals  and  Mftjpuhie  of  Natur;il  History,  ser.  4,  xix,  p.  134. 
Trans.  Conn.  Acnd.  Arts  and  Sci..  v,  p.  67,  pi.  x,  tigs.  8  and  9, 
Vega-Exp.  Vetonsk.  lakt.,  i,  pp.  698  ft  tea.  (passim.) 
Proc.  U.  S.  Nat.  Mus.,  vi,  pp.  $19  and  225. 

One  specimen  was  picked  up  on  the  beach  near  the  station  in  the  autumn  of  1882. 
We  found  this  species  very  plentiful  off  Point  Franklin  in  13.J  fathoms  of  water,  August  31, 

1883.  Of  ninety-one  individuals  taken  in  a  single  haul  of  the  dredge,  one  only  was  a  female 
bearing  eggs. 

The  species  is  known  from  Grinnell  Land  south  to  Massachusetts,  from  Spitzbergen,  Norway, 
the  southern  Baltic,  and  Scotland;  also  from  Bering  Strait  and  the  Arctic  Ocean  north  of  the 
strait. 

10.  HIPPOLYTE  SPINUS  White. 

Tear. 

1805 1813( 

18141 
1817 
1835 
1841) 18I2J 

1847 
1H5.T 
1860 
1863 
1871 
1874 

1875 
1879 
1883 

Xame. 

Cancer  tpimis,  Sowcrby   

Alpheus  spinus,  Leach     J 

Eippolyte  Sowerbiri,  Leacli   
Alphcusspinus,  Owen   

Hippolytc  SowtrlMvi,  Kroyer   5 

Hippolyte  spinus,  White   
Hippolyte  spimn,  Bell   
llippultjte  spinn,  Stinvpson     .. 
Hippolyte  Sowerbfei,  Goes   
Jfippolyte  spinet,  Stimpson   

Hippolytc  spiiiu,  "\VhiteaveB   
Hippolyte  spinus,  Liitken       
Hippolyte  spinus,  Smith   
Hippolytc  S2'inus,  Smith   

Citations. 

British  Miscellany,  p.  47,  pi.  23. 
Edinburgh  Encyclopedia,  viL p. 431  j  Arner.  ed.,  vii,  p.  271;  Trans. 

Liniin-an  Soc.  of  London,  si,  p.  347. 
Malacostraca  Portolpbthalmata  Brittaimho,  pi.  33. 
App.  Ross'  Voyage,  p. 83,  t.  B,  lig.  2. 
Nat.  Tids.,i  11.,  iii,  p.  573  (1841);  Kong.  Ban.  Tidcnsk.  Selsk.  Af- 

hand.,  xx,  p.  298  (1842). 
List  of  Crustacea  in  the  British  Muscuui,  p.  76. 
British  Stalkoyed  Crnstacea,  p.  284. 
Proc.  Acad.  Nat.  Sci.  Phil.,  xii,  p.  34. 
Ofvcrs.  Votensk.  Akad.  Fiirliand.,  xx,  p.  169. 
Annals  Lye.  of  Nat.  Hist,  of  New  York,  x,  p.  120. 
Itecent  deep-sea  dredging  operations  in  the  Gulf  of  St.  Lawrence, 

p.  5 — from  Am.  Journ.  Sci.  and  Arts,  vii. 
(Nominal  list)  Arctic  Manual,  p.  147. 
Trans.  Conn.  Acad.  Arts  and  Sci.,  v,  p.  68. 
Proc.  U.  S.  Nat.  Mus.,  vi,  pp.  219, 225. 

Two  small  specimens  which  have  the  spine  of  the  third  pleonal  segment  less  strongly  devel- 
oped than  it  is  in  the  typical  specimens  of  H.  spinus  in  the  National  Museum,  were  dredged  among 

the  other  Hlppolytes  off  Point  Franklin  in  13£  fathoms,  August  31,  1883. 
It  is  known  from  the  Atlantic  coast  of  North  America  from  Massachusetts  to  Greenland;  from 

Spitzbergen,  Norway,  and  Scotland,  and  Stimpson  found  it  in  Bering  Strait. 

11.  HIPPOLYTE  PHIPPSII  Kr. 

Tear. 

1841 
1841 1842 

1842 

1860 

1K6.-1 

1807 
1871 
1874 

1877 

1879 

18K) 

Xame. 

Hippolyte  phippsii,  Kroyer   
Hippolyte  turgida,  Kroyer     
Hippolytc  turgida,  Kroyer     

//  //./"j't/te  phippnii,  Kroyer   
Hlppolytt  tur;iitla,  Stimpson   
///  , /i«t /tic  p?iippnii,  Goes   
flipp(di/te  phippsii  et  turgida,  Packard. 
Hippotytt  ribrana,  Stimpson   
JTfppelytt  pliipjisii,  Whiteavcs   

ii,  Miers   
lute  i>li</> ji.fi/.  Smith   

Jlippolifte  ph ipfisii,  Smith   

Citations. 

If  at  Tids.,  i  E.,  iii,  p.  575  (rf). 
Nat,  Tids.,  i  R.,  iii,  p.  575  ( 9 ). 

Kong.  Dan.  Vidcnsk.  Selsk..  Afh.,  ix,p.  308,  pi.  ii,  figs.  57-58,  and  pi. 
iii,  59-63. 

Op.  cit.,  p.  :)14,  pi.  iii,  figs.  04-68. 
l.'ruc.  Ai'ild.  Nat.  Sci.  1'hila.,  xii,  p.  34. 
OI'v.  Vctcnsk.  Akad.  Fiirliand.,  xx,  p.  103. 
Mem.  Boat.  Soc.  Nat.  Hist.,  i,  p.  ;;oi. 
Ann.  Lye.  Nat.  Hist.  Now  York,  x,  p.  125  i  f  var.). 
Recent  deep-sea  dredging  operal  inns  hi  Mm  Gulf  of  St..  Lawrence. 

from  Am.  Journ.  of  Sci.  and  Arts,  vii,  Mnreli,  1874,  p.  5. 
Ann. and  Mag.  Nat.  Hist.,  ser.  4,  xx.p.ciL'  (12). 
Trans.  Conn.  Acad.  Arts  and  Sci.,  v.  |: 

Proc.  U.  S.  Nat.  Mus.,  vi,  pp.  220, 22.".. 

Dredged  in  considerable  numbers  off  Point  Franklin  in  13i  fathoms,  August  31, 1883.    Out  of 
nineteen  specimens  taken  at  one  haul  of  the  dredge,  four  were  females  carrying  oggs. 

This  is  a  circnmpolar  species,  extending  as  far  south  as  Massachusetts. 
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12.  FANDALUS  DAPIFER  Murdoch. 

(Plate  — ,li  gs.— .) 

1684,  Pandahis  dapifer,  Murdoch.     Proc.  U.  8.  Nut.  Mns.  vii,  j).  519. 

DESCRIPTION. — Length  of  carapace  (including  rostrum)  contained  about  2J  times  in  total 
length.  Rostral  carina  beginning  about  the  middle  of  the  carapace,  and  armed  with  two  or  three 
teeth.  Rostrum  exceedingly  long,  nearly  li  times  the  length  of  the  carapace,  slender  and  tapering, 
slightly  curved  up,  with  5  to  7  teeth  on  the  upper  edge,  running  only  about  one-third  of  the  length 
of  the  rostrum,  leaving  the  rest  unarmed  to  the  tip.  Lower  edge  with  4  or  5  teeth,  the  anterior 
tooth  a  short  distance  from  the  tip.  Eyes  large,  pyriform,  and  black.  Peduncle  of  antcnnule 
reaches  about  to  middle  of  antcnnal  scale,  and  its  distal  segment  is  about  one-third  the  length 
of  the  preceding.  Internal  flagellum  of  antennule  slender,  reaching  nearly  to  end  of  rostrum ; 
external  about  two-thirds  as  long  as  internal,  much  thickened  nearly  to  the  tip,  where  it  suddenly 
becomes  slender.  Antenual  scale  a  little  more  than  half  as  long  as  the  rostrum.  External  maxilli- 
peds  long  and  slender,  reaching  nearly  to  the  tip  of  the  antcnnal  scale,  or  about  to  the  middle  of 
the  rostrum.  First  pair  of  legs  very  slender,  reaching  to  the  tips  of  the  outer  maxillipeds.  Second 
(chelate)  legs  unequal:  left  very  long  and  slender,  reaching  to  the  tip  of  the  rostrum,  carpus 

mnltiarticulate,  with  about  '25  joints,  of  which  the  distal  twenty  or  so  are  separated  by  distinct 
articulations;  right  leg  much  shorter,  reaching  only  to  the  tip  of  antennal  -scale,  with  a  carpus  of 
about  7  joints  only;  distal  joint  of  carpus  in  each  leg  equal  iu  length  to  preceding  two,  the  rest 
about  as  long  as  broad.  Right  chela  a  little  the  larger,  both  alike  otherwise,  hardly  stouter  than 
the  carpus ;  digits  equal,  slightly  gaping,  and  a  little  shorter  than  the  basal  portion.  Third,  fourth, 
and  fifth  pairs  of  legs  long  and  slender,  reaching  nearly  to  the  tip  of  the  antennal  scale.  Abdo- 

men rounded  above,  except  the  third  segment,  which  is  compressed  and  keeled.  This  keel  is 
produced  into  a  blunt  backward-pointing  hook  in  the  male.  Sixth  segment  once  and  a  half  as 
long  as  the  fifth,  and  equal  in  length  to  the  tclsou.  Telson  rounded  at  the  tip,  and  armed  with 
three  pairs  of  spines.  Dredged  iu  abundance  off  Point  Franklin,  in  13.J  fathoms,  August  31, 1883. 
Museum  No.,  7881. 

SCHIZOPODA. 

13.  MYSIS  RAYII  Murdoch. 

(Plate  — ,  figs.  — ). 

1884,  Mysis  rayil,  Murdoch.     Proc.  U.  S.  Nat.  Mua.  vii,  p.  519. 

This  was  dredged  in  rather  large  numbers,  not  far  from  the  shore,  about  half  a  mile  above  the 
station,  in  about  5  fathoms  of  water,  on  a  bottom  of  mud  and  sand  mixed,  August  13, 1882.  Some- 
of  the  females  were  still  carrying  eggs  in  the  brood-pouches.  This  species  belongs  to  the  same 
division  of  the  genus  as  M.  vulgaris,  having  the  telson  entire  and  the  antennal  scale  fringed  on  both 
sides  with  seta?.  It  may  at  once  be  distinguished  from  Jlf.  rulgaris  by  the  shape  of  the  rostrum, 
which  is  quadrangular,  with  rounded  corners. 

DESCRIPTION. — Rather  slender,  with  the  cephalothorax  a  little  narrower  in  front  than  the  rest 
of  the  body.  Carapace  of  medium  length,  exposing  only  the  dorsal  portion  of  the  last  thoracic 
segment.  Rostrum  lamellar,  quadrangular,  with  the  antero-lateral  angles  rounded,  about  as  broad 
as  long,  reaching  half  the  length  of  the  ocular  peduncles.  Eyes  not  large,  hemispherical ;  peduncles 
clavate,  stout.  Peduncle  of  antenuule  about  one-third  the  length  of  the  carapace,  bearing  two 
flagella,  about  equal  to  the  carapace  in  length.  Antennal  scale  sharply  lanceolate,  about  as  long 
as  the  carapace,  bearing  seta?  on  both  edges,  and  firmed  at  the  tip  with  a  sharp  spine.  Antenna? 
about  as  long  as  the  body.  Legs  medium,  with  tarsi  of  eight  or  nine  joints.  Telson  about  half 
the  length  of  the  cephalothorax,  lanceolate,  channeled  deeply  above  for  its  whole  length,  with  apex 
truncated,  entire,  and  fringed  with  short  stout  seta?.  TTropods  long,  with  the  inner  lamina  as  long 
as  the  telson,  and  the  outer  more  than  twice  as  long. 

Transparent,  with  a  few  arborescent  black  pigment  spots.     Length  between  GO  and  G5""11. 
The  species  is  respectfully  dedicated  to  the  commanding  officer  of  the  expedition,  Lieut.  P.  H. 

Ray,  Eighth  Infantry,  U.  S.  A.,  who  was  superintending  the  dredging  at  the  time  it  was  taken. 
Museum  Nos.,  7880  and  7892. 
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CUMAOBA. 

14.  DIASTYLIS  RATHKII  var. 

Two  individuals  of  a  large  species  of  Dittxtylix  were  obtained,  one  on  tlie  beach  near  the  station 

nnd  one  in  the  rich  haul  of  the  dredge  off  1'oint  Franklin.  Both  specimens  were  more  or  less  bat- 
tered, but  as  far  as  can  be  made  out  agree  very  closely  wit  h  the  published  descriptions  and  National 

Museum  specimens  of  7>.  rathkii,  except  in  having  the  dorsal  keel  smooth  anteriorly  instead  of 
serrated. 

I  have  ventured  to  record  these  as  possibly  a  variety  of  1).  ruthkii,  which,  as  is  well  known,  is 
circunipolar  in  its  distribution,  but  dare  not  hazard  any  further  conclusions  on  account  of  insulli- 
ciency  of  material. 

15.  DIASTYLIS  sp. 

16.  DIASTYLIS  sp. 

Two  other  small  species  of  DiastyUs  were  also  obtained  by  the  expedition,  one  close  to  the 

station,  in  2i  fathoms  of  water,  and  the  other  oft' Point  Franklin. 
I  have  been  unable  to  identify  them  with  any  of  the  means  within  icy  reach,  and  am  inclined 

to  believe  that  they  are  undescribed.  In  view,  however,  of  the  difficulty  of  the  group  and  the 
insufficiency  of  the  literature  at  my  command,  I  have  concluded  to  record  them  simply  as  above. 

ISOPODA. 

17.  ARCTURTJS  HYSTRIX  O.  O.  Sars. 

Year. Name. Citation*. 

1870     Arcturuf  hystriz,  G.  O.Sars      Archiv  for  Mathematik  og  Uaturvirtenskab,  ii,  p.  350  (230). 

Three  small  individuals  were  dredged  on  the  rich  bottom  off  Point  Franklin,  in  13i  fathoms. 
I  am  indebted  to  Mr.  Oscar  Harger,  of  New  ITaven,  Conn.,  for  the  identification  of  this  species. 

18.  CHIRIDOTEA  ENTOMON  (Lin.),  Harger. 

Year.                                 Name. Citations. 

Spicilcgia  Zob'logica,  fasc.  9,  t.  H,  pp.  G4-«6. 
M6m.  uol'Acad.  do  St.  Peter.sbourg:,  v,  93. 
Zoology  of  the  Blossom,  p.  91. 

lisped.,  Vctcnsk,  Iiikt.  i,  pp.  6!"  *t  sen.  (passim), 
71!). 

fig.  on  p. 

Only  three  specimens  were  obtained,  and  these  were  washed  up  on  the  beach.  Stuxberg 
(loc.  cit.)  gives  the  distribution  as  confined  to  the  northern  coast  of  the  Old  World,  from  the  Varanger 
Fjord  in  the  west  to  Bering  Strait  in  the  east,  thence  extending  down  into  Bering  Sea  to  Kamt- 
sehatka  and  the  Sea  of  Okhotsk;  also  in  the  Baltic,  the  lakes  of  Sweden  aiid  Russia,  the  Caspian 
Sea,  the  Sea  of  Aral,  and  Lake  Baikal. 

There  are,  however,  many  specimens  in  the  National  Museum  (No.  2i30)  sent  by  Macfarlane, 
from  the  Anderson  Kiver  region,  thus  extending  the  range  much  farther  to  the  east.  It  was  also 

collected  by  Nelson  at  Saint  Michael's,  Alaska. 

19.  CHIRIDOTEA  SABINBI  (Kr.)  Harger. 

Year. Name. Citatiuii.s. 

1821     l,1i}tlifn  bine    Suppl.  App.  Parry's  Voy..  • 
W7     /  si,  Kriiyer...    Naturhi  ,krift,  ii  1:..  ii.  p.  :i!i.".;  Voyage,  tab.  27,  fig.  1. 
!»•>-!     .'•••  '    In  Sutherland  ^ago  in  Baffin 'a  Bay  and  Barrow 

SllMit.    ii,    Jljlj)..    ]l     (T.vii. 

IH.VI     Idol  '    Hi  :     r  the  Arctic  Voyage*,  p.  408. 
IHT,     /-  .„.  I.iitlu-n    (Nominal  lint.)     Arctic  Ma 

iMli-t     !'•  C.  Akad.  d.  Wlas ,  xxxr,  p. 22, 
   V,-L;:I-|:\P.  V.-lrnsk.  lakt..  p.  (.'.17  <n  sci|.  (paHsiiii),  tig.  oil  p.  716. 
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This  species  was  rather  abundant  and  of  large  size  on  the  muddy  bottom  along  the  shore  in 

2i  to  l~i  fathoms.  Only  a  few  females  were  obtained.  It  was  very  often  found  washed  up  on  the 
beach  during  the  season  of  open  water,  and  occurred  in  especially  large  numbers  after  the  great 
gales  of  October,  1.S.S1. 

It  is  circumpolar  in  its  distribution. 

20.  SYNIDOTBA  BICUSPID  A  (Owen)  Harger. 

Citations. Name. 

ISM 18S7 

1ST  I 
1K77 

1877 
1H79 

I  SSI  I 

1883 

Tdnthea  b, 
icuspida,  Owen    Zoology  of  tlm  I>l»s.inm.  T>.  !)•-',  i>l.  xivii.  flj;. «. 
annorata,  1'ndiaril    Mom.  Boston  Sn.\  Xat.  Hint.,  i.  )>.  '.".W,  pi  viii,  fig.  6. 

/./,»'*••/  Whit  i'iiv.'s    Kurt  IHT  1  >r.-|i-S.M  Dredging  In  the  (iiilfnf  Saint  Law  inn  .•,  p.  15. 
;./••'/.<  bicuspida,  Streets  and  KiuRslcy  ..  I'roc.  Essex  Instil  1110.  is,  p.  108. 
l,i"t!tf'i  pulchra,  l.wkinKtim    Pruc.  Cal.  Auul.  Sci.,  vii,  ]i.  45. 
Xynidoten  bicnspida.  Harder   '  Froc.  U.  S.  Nat.  Mns.,  ii.  p.  1B8. /  biciifffiidtt.  Harbor    Report  TJ.  S.  Fish  Commission  for  1878,  p.  352. 
lilothea  Mctttpioo,  Stnzberg    V«jja-Exp.    Vctensk.  lakt.,  i,  pp.  G9j  i-t  ar<i.  (passim). 

'.  a  bicuspida.  Smith    I'roc.  F.  S.  Nat.  Mas.,  vi,  p.  231. 

This  species  occurred  in  very  great  abundance  on  the  rich  bottom  10  miles  west  of  Point 
Franklin,  in  13^  fathoms,  and  was  rather  plenty  also  at  the  head  of  Norton  Sound,  on  a  pebbly 
bottom,  in  about  5  fathoms. 

The  color  when  alive  is  a  whitey-brown,  clouded  with  bright  crimson,  generally  forming  crimson 
patches  on  the  terga  of  the  segments  and  on  the  edges  of  the  epiuiera,  which  sometimes  coalesce, 

forming  bars  across  the  head,  the  middle,  and  the  end  of  the  thorax.  The  peduncles  of  the  antenna- 
and  the  middle  third  of  the  flagclla  are  bright  crimson. 

The  species  was  originally  described  by  Owen  (loc.  cit.)  from  the  ';  Arctic  seas."  Packard 
secured  one  specimen  at  Sloop  Harbor,  Labrador,  and  it  has  also  been  recorded  from  the  Gulf  of 

Saint  Lawrence.  Two  specimens  (Lockington's  Idothea  pulchra)  were  brought  by  W.  J.  Fisher 
from  the  "  west  coast  of  Alaska,  north  of  Bering  Strait,"  and  two  specimens  have  been  obtained 
on  the  Grand  Bank  of  Newfoundland.  The  Swedish  expeditions  obtained  this  species  at  various 
points  aloug  the  northern  coast  of  Siberia  from  Nova  Zenibla  nearly  to  Bering  Strait. 

AMPHIPODA. 

21.  HYPERIA  MED  US  ARUM  (Mull.)  Bceck. 

Year. U«me. Citations. 

17711 

1813 

1838 
ISBJ 

Cancer  incdusintm,  O.  F.  Miillrr   
<!ammfir>'.:  mriJuxarum,  J.  C.  Fnbricina  . 
('ancfr  ( Gammarus)  galba,,  Montague   
Hiella  orfiiffii'i,  str*us-<   

Uii.  M.  Eihvanls   
'•',  Kiiiyer   

fonivt  •'  r'/fri»u,  IvTnvor   
>•  •.>'  Kinahani,  .Spi-nce  J1 

.       .     .     ,      8.  1-7. 
.  Afhandl.,  vii,  p.  298,  pi.  ir, 

IBfi.j      Hyper  la  e ' 

1883 
7/<//)'r,; llyperict  iiicdititaruiii,  Smii  h  . . 

Znologitc  Dftnicre  Prodromus,  No.  2355,  p.  198. 
lli-iiio  nacli  Norwesen,  p.  326. 

LiiiMji-an  Traiirtaetion.s,  xi.  ]t.  4,  pi.  -,  lii:.  '_'. 
Mcni.  ilt!  M  !I>I'>HTII.  t.  xviii,  pi.  4. 

j  Anu;il'Ls  drs  Scii-nre.-i  Natnrelli-3,  xx.  p.  TJS8.  pi.  xi, 
iiipbin.  D.  Vidcnsk.  Sclsk. li-.  II 

Op.  cit.,  p.  298,  pL  IT,  flg.  18. 
;ae  of  Amphipodom  Crustacea  iu  the  Brilisli  Mns<>itni,  p. .  xlviii,  tin.  4. 

inhipoihi  MariH  Spctsborgiuin  allnenti^,  &('..  Oefv.  af 
K.  Vetensk  Akail.  Fi'irlminll.,  xxii.  p.  534. (N.iiiiiiial  list.)     Arctic  llaimal.  p.  l.Jf. 

i  Proo.  U.  8.  NM.  Mas.,  vii,  pp.  •_••.'  i,  '2M. 

Several  wore  found  under  the  disk  of  large  medusa;  (Chrymora)  in  the  summer  of  1883. 
It  has  been  recorded  from  Greenland,  Spitsbergen,  Norway,  and  Great  Britain. 
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22.  THEMISTO  LIBELLULA  (Mandt)  Goes. 

Nome. 

1822 

1635 

ISMS 1838 
1883 

1870 

1874 

11.7:. 
J877 

Iffl  '  Themitlo  likeUula,  Micrs 

Citations. 

Gammante  libellula,  Mandt      Observationes  in  Instoria  naturale  in  itiuere  grcBnlaudico  factoe, 
I)i88.,p.  32. 

iduhaudii       *        • 
>  arctica,  Kro'yrr   

!o  ni'i-iita,  StiiMpsna   
N'*  v/r/.'u,  < ;,.t-M   

i;ii/-ltuli:,  I'.iichholz 

AppplldU  to    I  :i-,J>.  Ixxxvi. 

C.riinl.  Aniphip.  D.  Vul'.  Si-NU.  A  rhandl.,  vii,  p.  201,  pi.  4,  fig.  16. 
dp.  rit..,..  2'.!?.,  pi.  iv,  tiff.  17. 
1'roc.  I'liila.  A  cad.  of  Nat.  Sci  .  p.  ill!). 
OclV.  al  K.  Vcti-usk-Akad.  Fiirhandl.,  xxii,  p.  533,  pi.  44,  flg.33. 

'•.uphipnda  Ixircalia  ct  arctica,  p.8|  Skand.  og  Arkt. 
Aniphip.,  p.  K8, ))!.],  fig.  5. 

IK-  Xonlpularf,  ii,  p.  3M,  pi.  15,  fig.  1. 
iitken      (  N'oniinnl  list.)     Arctic  Mauual,  p.  1>. 

Kbtttula,  Mi.-rs        Ann.  and  Ma/.  Xat.  Hist.,  si-r.  4,  xix,  ]i.  l.'IS. 
lilidlula.  Heller      Dniksilir.  d.  K.  Akad.  d.  Wisa..  xxxv,  p.  20. 

,

 

 

 

 

. Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vii,  p.  51. 

A  single  individual  was  picked  up  on  the  beach  near  the  station  September  12, 1883. 
The  species  has  been  found  in  Greenland,  Spitsbergen,  Finmark,  Kennedy  Harbor  (Arctic 

America),  and  north  of  Nova  Zembla  during  the  voyage  of  the  Tegethoff. 

23.  EURYTENES  GRYLLUS  (Maiidt)  Goes. 

Year. Name. Citations. 

1823 
1848 

1802 

1865 1865 
1870 
1875 

Observ.,&c.,p.  34. 
Ann.  des  Sci.  Nat.  Ser.  3,  ix,  p.  308. 

Cat  Amph.  Crust.,  p.  66,  pi.  x,  fig.  5. 
Acta  Upsal..  ser.  3.  p.  11,  pis.  1-3,  fii:i.  1-22. 
Oefv.  at  K.  Vctensk.-Akad.  ForhandL,  xxii,  p.  517,  pi.  3(5, 
Crust.  Aniphip.,  p.  25;  Skand.  0£  Arkt.  Arnphip.,  p.  144. 
(Nominal  list.)    Arctic  Manual,  p.  151. flg.l. 

Lysianassa     mageUanica,    H.  Milne-Ed- warda. 

Lysiftnansn  matjcllanica,  Sp.Bate    

Eurytena  gry'llus,  Goea    

This  species  occurred  washed  up  on  the  beach  near  the  station  in  considerable  numbers  in  the 
early  part  of  September,  1882. 

Two  were  dredged  just  outside  the  grounded  ice  in  15  fathoms,  August  8,  1883.  A  few  largo 
specimens  were  also  obtained  off  Point  Franklin  in  13i  fathoms. 

It  has  been  observed  in  Greenland,  Spitsbergen,  and  Finmark. 

24.  ONISIMUS  LITORALIS  (Kr.)  Bceck. 

Tear. Name. Citations. 

1845 
184G 

Anonyx  litoralis,  Kriiyer    Nat.Tid9.,2R.,i,p.621. 

Nat  Tide    2  K    ii  p  36-  Voyi^e  pi  IT  fi01  1 
1859? 1860  5 

1862 
1865 

Alibrotuslitoralis,  Sp.  Bate    Cat.  Amph.  Crust.,  p.  86. 
Oefv  af  K  Vetensk  -Akad  Forhindl    x^ii  p  5°1 1870 

1874 
1875 

Anonyx  Uttoralis,  Buchholz    •Jlr  Dt'utsi-ho  Nnnl]>olarf..  ii,  p.  302. 

1878 

1881 
1882 

One&imus  litoralis,  Miers       Ann.  and  Mag.  Nat.  Hist.,  ser.  5,  vii,  p.  51. 

Vega-Exp  Vetensk  lakt   i  p  711 

This  was  always  rather  abundant  in  the  shoal  water  along  the  beach.  The  specimens  pre- 
served in  the  collection  floated  up  in  the  tide  hole  with  a  small  dead  fish  on  which  they  were  feed- 

ing, March  30,  1883. 
This  species  has  been  recorded  from  Greenland,  Spitsbergen,  Finmark,  and  the  neighborhood 

of  Frans  Josef  Land.  "  Rather  plenty  on  the  surface  of  the  sea  at  the  edge  of  the  ice,  as  well  as 
between  the  pack-ice"  (Heller,  loc.  cit.  tr.).  The  Vega  Expedition  obtained  it  on  the  northeast 
coast  of  Siberia,  in  longitude  177°  28'  E. 
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25.  STEGOCEPHALUS  AMPULLA  (Fhippu)  Goes. 

(Nee  auct.  —  8.  inflatus  Kr.) 

Tear. 

1774 

1840 
18(1.1 

I'""
" 

186
2 

Name. 

Cancer  ampulla,  I'hipps   
••  'M  < .')  nm ft" i  .'</,  M  ilnc-Ed wards  .. ''<'    tint's   

Stegoetphftiut amjntltat  t'>  Utcck   ',<</'<, v  it,i,t'«lf.ttt  Miers   
n.  8.,  Stuxberg   

Citations. 

A  Voyage,  &c.,  App.,  p.  191,pl.  xii,  fijr.  3. 

Hifltoirc  N:iliiH'lle- (ic.-*  CriiNtan'r  ;,  iii    p.  22. 
Oofv.afK.  Vrlensk.-AU.ul.  l-'ili  h.ui.tl.,  \\ii.  j».  :,J1,  i,|.  xxxviii,  flir.  9. 
(Part.)     Forhamll.  Vi-1-  ,^k.  SeUk.,  p.  i  .!np.) 

Ann.  und  51  a^.  N'al.  Ilihi.,  ser.  4,  xix,  p.  134. 
Vega-Exp.  Veteusk.  lakt.,  p.  7i:i. 

Iii  the  synonymy  above  given  I  have  only  quoted  such  descriptions  as  can  be  undoubtedly 
referred  to  this  species  by  good  figures  or  otherwise,  as  two  species  have  been  confused  under  this 
name.  Phipps  first  obtained  it  in  the  neighborhood  of  Spitzbergen  and  gave  an  excellent  figure 
and  description. 

This  form  does  not  appear  to  have  been  observed  again  till  the  Rev.  E.  A.  Eaton  brought  it 

from  Spitzbergen,  in  the  summer  of  1873,  except  by  Goes,  who  collected  both  species  at  Spitz- 
bergen, but  considered  the  difference  as  perhaps  sexual. 

In  1842  and  1841  Kroyer  (Nat.  Tids.,  1  E.,  iv,  p.  150,  and  2  E.,  i,  p.  522,  pi.  7,  fig.  3)  established 
the  genus  titcgocephaluts  for  an  amphipod  brought  from  Greenland,  which  he  called  8.  inflatus.  Most 
subsequent  writers  have  considered  this  a  synonym  of  Cancer  ampulla  Phipps,  and  Bell  (in 

Belcher's  "  Last  of  the  Arctic  Voyages,"  ii,  p.  406),  tinder  the  name  of  8.  ampulla,  gives  an  excel- 
lent figure  of  8.  inflatus,  criticising  Phipps's  really  very  accurate  figure  as  a  bad  one. 
Miers  (loc.  cit.),  having  obtained  the  two  species  from  Mr.  Eaton,  was  the  first  to  recognize  the 

difference  and  to  point  out  the  fact  that  Kroyer's  species  was  distinct  from  the  one  described  by 
Phipps.  Stcgocephalus  ampulla  was  obtained  at  many  places  on  the  Arctic  shore  of  Siberia  by  the 

Vega  Expedition,  and  Stuxberg,  overlooking  Miers's  paper,  considered  it  a  new  species  which  he 
proposed  to  call  8.  kessleri  though  he  gave  no  description  but  only  an  excellent  figure. 

It  is  quite  unlikely  that  the  difference  is  a  sexual  one,  as  suggested  by  Goes  (loc.  cit.),  because 
Phipps  figures  both  male  and  female  of  8.  ampulla,  and  there  are  besides  well  marked  differences 
in  color  between  the  two  species.  Moreover,  S.  ampulla  has  never  been  obtained  in  Greenland,  or 
on  the  eastern  coast  of  North  America,  where  8.  inflatus  is  of  comparatively  frequent  occurrence. 

26.  EUSIRUS  CUSPIDATUS  Kr. 

Tear.                                 Name. Citations. 

Nat.  Tids.  ii  K.,  i,  p.  501,  pj.  7,  fig.  1  ;  Voyage,  &c.,  pi.  10, 

1C.  Svensk.  Vetcnsk.-Akad.  Hctjidlingar,  New  Series,  ii 

i'  1C.  Vetensk.-Akail.  FovLandl.  xxii,  p.  520. .  Amphip.,  p.  76. 
L'tc  Dcutscho  Xordpolarf.,  ii,  p.  313,  pi.  3,  fig.  2. 
(Xoininal  liflt.)    Arctic  Manual,  p.  150. 
Ann.  and  Max.  Nat.  Hist.,  ser.  4,  xix,  p.  137. 
Aim.  and  Ma^.  Nat.  Hi.st.,  ser.  5,  vii,  p.  49. 

fig.  2. 

,  p.  63. 

1870     Jiurirut  cuspidatui,  Bocck    

3  S-.75     Kutirut  fUKiiitlatus,  Liitken    

1861     Euiirus  eufpidatu»,  Miers    

A  single  specimen  was  picked  up  on  the  beach  near  the  station,  September  12,  1882. 
It  has  been  observed  in  Greenland,  Spitzbergen,  Fin  mark,  and  Franz  Josef  Land. 

27.  RHACHOTROPIS  ACULE ATA  (Lepech.)  Smith. 

Tear. 

1778 
1824 

1846 

1852 1802 
1885 
1 K70 
1874 

1*7.1 
1877 

1881 

1882 
1883 

Name. 

"Ciilcatiis,  Lepechin  .............. 
Talitrus  Etlw«i-dsii,  Sabino  .............  ... 

•,inlni:,  dwi'ii  .............. 

iyer  ............ 

.

.

.

.

.

.

.

.

.

.

.

.

 

 

.

 

 

.

,

 

 

 

 

 

 

 

 

 

 

..      

,

 

 

 

 

 

.

 

 

.. 

Amphif,'  ii,  Adams  ............  ,  In  Snthc-i  land's  •'  Journal  of  a  Yu  .p.  ccvi. 
;'\  Sp.  Bate,  .......  :  Cat.  Aniph.  Crust.,  p.  151.  pi.  xxviii.  liir.  5. 

'kruii.iiisii'-iili-nii:.-  (lut-s  ...........  Oi-iv.  afK.Vetensk.-Akad.ForbanuI.xxii,  p.  520. 
l^ilchliol/   

'fft,  Liitkt  11   

Tritrupi*;  ([••!/[•  nln,  Miri'S-     
ZVitropi* oaiclrtrta.  SIH\IMTI:   

uculcatu,  Smith   

Cmst.  Ainph.,  p.  78. 

'Jir  Dnitsclii1  N'onlpohn-r,  ii.  p.  :UO,  pi.  iv. 

(Xnminal  liftt.)     Arcti-'  Manual,  p.  l'>4. 
Ann.  and  Ma;:.  Nat.  Hist.,  scr.  4,  xix,  ]>.  1,'!7. 
Donkschr.  d.  K.  Akad.  d.  AViss.  xxxv,  p.  :i'J. 
Ann.  and  M:i^.  Nat.  Ilisi.,  scr.  f>,  vii,  }>.  -1^. 

;  •.  V..t,onsk.  Iftkt.,  pp.  704.  713,  770. 
I  '100.  U.  5.  Kut.  Mus.,  vi.  pp.  L>22,  229. 

H.  Ex.  44- 

-19 
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Two  individuals  were  dredged  off  Point  Franklin  in  13A  fathoms. 

The  species  lias  been  recorded  from  Labrador.  Greenland,  the  Pany  Archipelago,  Spitsbergen, 
Franz  Josef  Land,  and  tlie  Kara  Sea. 

28.  ACANTHOSTEPHEIA  MALMGRENI  (Goes)  Bceck. 

Tear. Citalioiw. 

ISM 

is;.  i 1B74 

1878 
1882 

tmnotu*  malmr/ren !,  G ous   
Acanthostcplicia  malt  ok   
Acanthoilephcia  tnalmyreni,  Whh 

Acanthostcpheia  mai  il.-r 

Oi-fv.  nf  K.  Y,  :, nidi. ,  xxii.  !<. 
Crust.  Amphip.,  p.  83. 
"On  Itrci.-iit    I'L'i'p   :  rations  in  t: 
Lawrence,"  p.  4.  t:  .1  Arts,  vii. 

l)t!uksclir.  (1.  K.  Akacl.  <1.  Wiss.  xxxv,  p.  ;;L'. 
Vesa-Exp.  Yetfiiyk.  Takt.,  pp.  G'JS  et  scq.  (passim).     Kig.  on  p. 1 L'4. 

Four  or  five  .specimens  were  dredged  on  the  muddy  bottom  close  to  the  station  in  about  2J 
fathoms. 

The  species  has  been  found  in  Spitzbergen,  north  of  Nova  Zenibla,  towards  Franz  Josef  Land, 
and  at  several  localities  during  the  voyage  of  the  Vega. 

Stuxberg  (loc.  cit.)  gives  the  range  of  this  species  as  coniined  to  the  Old  World  from  Franz 

Josef  Land,  Nova  Zeuibla,  and  Spitzbergen,  along  the  Siberian  coast  east  to  Bering  Strait.  Whito- 
aves  I'ecords  it  from  the  Gulf  of  Saint  Lawrence. 

29.  PARAMPHITHOE  PANOPLA  (Kr.)  Bruz. 

Tear. Xamo. Citations. 

1838 

1853 
1859 1802 
1882 
1865 
18CT ]*<;; 

1870 
1874 
1875 
1882 

Amphithoe  panopla,  ICriiyiT im^.  Danskc  Viilcnsk.  Si'lak.  Aflinnrt.,  vii,  p  270,  pi.  ii,  fig.  9; 
Voyage.  ]>1.  ii.  tiff.  2. 

.

 

 

. •honotuscatapliract.us,  Stimpson  .  ..    Marine  Jim  vti'bin.la  of  fi  rand  Slanan.  ]i.  ."J. 
[iliithoc  panapla,  Brazelius  .........    Sl^anil.  Ampliip.,  Votcnsk.-Ak.itl.  lliuull..  n.  s.  iii.  ]>.  0!'. 
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Plenties  tubemdatus,  Sp.  Bate  .........  ...  Cat.  Ampli.  Crust.,  p.  C2,  pi.  i\,  Ii-.  s. 
-  •.?  panoplus,  Sp.  Bato  ................  ('at.  Air,  ph.  ('rust.,  p.  Ol{,  pi.  ix.  h 

hithoe  pantyla,  <joi.;s  ..............  Oefv.  af  K.  Yetonqk.-Akad.  V\'>\  h:t;nll.    \.\ii.  > Amplntlumottu  catnphractn*,  Pai  :.anl  ----  Mem.  Boston  Sue  Nai.  Hist.,  i.  ; 
Paramphithocpanopli,  !';t<  lv:t:<l  ..........  (  *p.  cit. 

,

 

 

. 

I'arampliitlux'  i-.'k  ...........  ..    Ciust.  Amph.,  p.  96. 
,.-  2>(tnop[u.*.  JJuchlinlx  ..............    lite  Dentooue  Nordpolarf-j  ii,  p.  334,  ]A.  vi. 

Paramphititoe  panopla,  Lutken 
ri-'iiglespanopluf,  Stuxlwrg 
Pleusteg  panoplus,  Smith  — 

(Nominal  list.)  Arctic  ilamml,  \>.  i:.:i. 
A'n^a.Exp.  Vi'tcnsk.  lakt.,  i,  p.  704,779. 
1'iw.  r.  S.Nat.  Sins.,  vi,  pp.  i!JL- 

A  few  were  dredged  off  Point  Franklin  in  13£  fathoms  on  the  rich  bottom. 
The  species  has  been  obtained  in  Greenland,  Labrador,  Grand  Manau,  Spitsbergen,  and  the 

Kara  Sea. 

30.  ACANTHOZONE  POLYACANTHA  Murdoch. 

(Plato  I,  fig.  4.) 

Tear. Name. Citations. 

1384 1'roc.  TJ.  S.  Xat.  Slua.,  vii,  p.  520. 

DESCRIPTION. — Head  rounded,  with  a  very  short,  sharp  rostrum  and  a  small  lateral  spine  at 
the  base  of  the  lower  antenme.  Eyes  round  and  prominent.  Posterior  edge  of  first  live  segments 

of  pereion  raised  into  a  rounded  ridge,  developing  into  a  median  tooth  on  the  fifth  segment.  Ante- 
rior edge  of  lirst  segment  also  raised  into  a  similar  ridge,  curving  forward  over  the  head.  Last 

two  segments  nf  pereion  and  lirst  four  of  pleou  armed  on  the  posterior  edge  with  a  large  broad 
median  tooth  pointing  backwards,  largest  on  the  third  segment  oHho  pleon,  and  very  small,  almost 
obsolete  on  the  fourth.  The  last  two  segments  of  Hie  pereion  and  the  first  two  of  the  pleon  also 
carry  a  small  accessory  tooth  midway  between  the  median  tooth  and  the  epimeral  suture.  The. 

epimeral  suture  bears  a  deep  lateral  keel  which  becomes  a  .sharp,  posterior,  backward-pointing 
tooth  on  the  last  two  segments  of  the  pereion  and  the  first  four  of  the  pleou.  The  iufero-posterior 
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angle  of  the  cpitncron,  bears  a  spine  (there  are  two  on  the  second  segment  of  the  pleon).  Upper 
antenna?  about  two-thirds  the  length  of  the  lower.  (I nathopods  slender,  snbchelate.  Telson  rat  her 
long,  entire. 

A  few  specimens  were  dredged  off  Point  Franklin,  in  13i  fathoms,  August  31,  18S3. 

Museum  No.  78'JS. 

31.  ATYLUS  SWAMMERDAMII  (M.  Edw.)  Sp.  Bate. 

Year. Name. Citations. 

1830 

1852 
1859 
1860 

Amphithoe     Saammerdamii,    Milne-Ed- 
>\  arda. 

Aniphithoe  comprfssa,  Lilljeborc    
Jlexamine  flordoniana,  SpcnceBate    
J'arampJtithoc  comprcssa,  liruzeliug.  ...... 

Ann.  des  Sci.  Nat.,  xx,  p.  379. 

Oefv.  af  K.  Vctenak.-Akail.  FiJrluuull.,  p.  K. 
Ann.  and  Map.  Xat.  Hist.,  p.  14^. 

K.  Vetcnsk.-  Akad.  Hanill.,  p.  7'_'. 
1862 

1662 
Atylus  Saammerdamii,  Sp.  Bate    Op.  dt,  p.  180,  pL  irvi,  fiS-  2. 

Op  cit   p  142 1870 

The  species  of  Atylus  dredged  in  131  fathoms  off  Point  Franklin,  where  it  was  decidedly  plenty, 
appears  undistinguishable  from  .A.  Sicammcrdamii,  although  this  species  has  hitherto  been  recorded 
only  from  the  western  coast  of  Norway  and  from  the  coast  of  England. 

32.  GAMMARUS  LOCXJSTA  (Liu.)  J.  C.  Fabr. 

Tear. 

1767 

1767 
1774 

177." 

1780 

1*!4 

isi:; l.-c.l 

in:.:. 
1859 
1862 
18(55 

1*74 

1*7:, 1S77 

1881 

Nome. 

Cancer  locitsla,  Linne 
f  'anccr  inilc.r,  I.innu 
I'anrfr  fiidi'.r.  I'hippa 

/  ,-u.s  lorngta,  J.  C.  Fjbrici 

Oniscui  pulei,  O.  l-'alirivius 

IV 

//A-  Ix.rft*.  Sabioe 
(latnmarus  locnutii,  Kroyer ' 

Citations. 

iaiiiiiutri!f  W!'.v/,      iio 
Gammartts  fitchentix,  Brandt I.ill.joborg 

'>•.!-,  Stimpson 

Gammams  boreus,  Bell 
Gammai  us... 

.  tu  ''  .••'..•/'.'.  Sp.  llato 
f.''irtniiai'!i:<  r"i 
tittulliUtni*  l"i-:'t,'u    Jlu'.  k 

''•m-hhol/, 

i  .litUrn 

'iiers 

•msliirinta,  Itallor 

(iammarus  !"<• 
ii'aininarirs  loritsta,  Stuxberg 
d'i!  in  inai'ttK  <n,-mtti.  Smith 

Systcma  Naturae,  ed.  12ma,  p.  1053. 

Voyage,  &c.,  App.,  p.  1!):;. 
mil  cntoinoii.' l:;iiin.  tJrn-nl.,  p. '£>4,  ap.  231. 

"An  .-Vccounr  of  1  lie  Aivtic  Jiff* ions, "  i.  p.  541,  ii,  pi.  16,  fig.  14. 
Snpjil.  App.  Parry 'H  Vov..  p.  <'<:xxix. 

.  D.yidensk.  Selsk.  A  i'lmndl.,  vii,  p.  -_'7. Hi-it  n'i^o*  wr  Fauna  Xnrui^i-ns,  Nov.  Act.  Nat.  Cur.,  xx,  p.  67, 
siliii-isrlio  lleiso,  ii.  pt.  i.  p.  i:^:;. 
K.  V'-r.-nsli.-Akad.  Jtiinill.,  p.  447. 
Mar.  Inv.  (Jrand  Mtnau,  p.  53. 

I'l'lcluT  H  "  Lftat  Of  th6  Arctic  Vov;tL<^."  ii.  p.  405. K.  \  etemk.-Akad.Bandlp.fi3. 
f  'iit.  ,\!n|ili.  i  'rust.,  i 

i  K.  Vi-tiMisk.-Akdd.  Forhauill.,  xiii,  p.  531. 
A mpbiDi .  p.  124. 

2tc  Dcutsclni  Xovdpoliii  1'..  ii,  p. 
f  Xoininal  list.)     Airtiu  Manual,  p.  1">0. Ann.  and  Mnj;.  Xat.  Hist.,  sor.  4,  xix,  p.  138. 
Denkaohr.il  K.  Ak;i«l.  <!.  \Viss,.  x\\v,  : 
A  nn.  and  MJIU\  Nat.  Hist .,  si  r.  .">.  vii,  p.  Jl. 

i;\p.  V.-tfiisk.  lukt...  ]>p-  711,  711',  71"'. .  .  .     Proc.  T.  S.  Xal.  Mn.s  ,  \  i,  pji.  222,  221). 

Considerable  numbers  of  this  species  were  drugged  up  in  (lie  seaweed  by  a  seine  in  the  shoal 

water  along  shore  at  I'ergniak,  Klson  Hay,  along  with  GaBmaractwttlwt  lorirnlun.  \  lew  were  also 
dredged  just  above  the  station  in  about  3  fathoms,  on  a,  bottom  of  mud  and  sand  mixed. 

The  species  is  recorded  from  Arctic  seas  generally,  as  well  as  from  the  temperate  regions  of 
the  northern  hemisphere. 

33.  MELITA  FORMOSA  Murdoch. 

(I'lntr  Jl.lijjs.  1,16.) 

Year. 

ISSt      ' 

Citat'mn. 

1'ior.  U.S.  X:it.Mn»,  vii,  p.  520. 

This  species  is  very  close  to  M.  obtnmttn,  but  may  be  distinguished  by  the  shape  of  the  nail  of 
tin?  second  gnatliopods. 

Tiox. — Antennnles  with  the  first  joint  of  the  peduncle  not  quite  as  long  as  the  second. 



148 EXPEDITION  TO  POINT  BARROW,  ALASKA. 

Two  anterior  segments  of  pleon  with  infero-posterior  angle  acute;  third  segment  with  this  aiiglo 
acute  and  produced  upwards.  Second  and  third  segments  of  pleon  armed  with  a  single  tooth  each 

on  posterior  margin,  fourth  with  three,  fifth  with  four  teeth,  all  very  small.  Hand  of  first  gnatho- 
pod  oval  and  fringed  witli  long  hairs  on  the  posterior  margin.  Hand  of  second  gnathopod  in  male 

broadly  oval,  and  armed  on  the  edge  with  3-4  blunt  teeth  and  running  out  into  a  broad,  blunt  tooth; 
claw  large,  curved,  and  acute,  shutting  on  the  inside  of  the  palm.  Inner  ramus  of  the  last  pair  of 
saltatory  feet  ovate.  Color  purple  with  a  lighter  streak  down  the  middle  of  the  dorsal  surface. 

Picked  up  on  the  beach  near  the  station  in  considerable  numbers,  late  in  the  summer  of  1882. 
Museum  numbers,  7893,  7894,  7895. 

34.  MELITA  LEONIS  Murdoch. 

(Plate  II,  figs.  2, 26.) 

Tear. Name. Citations. 

1884 Proc.  TJ.  S.  Nat.  Mils,  vii  p.  521. 

This  species  is  closely  allied  to  M.  dentata,  but  differs  in  the  dentition  of  the  segments  of  the 
pleou,  and  in  the  length  of  the  autennules. 

DESCRIPTION. — Eyes  small,  oval,  black.  Auteunules  reaching  to  the  first  segment  of  the 
pleou.  with  the  first  joint  of  the  peduncle  a  little  shorter  than  the  second.  Third  segment  of  the 

pleon  with  the  infero-posterior  angle  acute  and  produced  upwards.  First  and  second  segments  of 
the  pleon  with  one  large  median  tooth  on  the  posterior  edge  and  eight  fine  deuticulations,  the  lat- 

ter larger  on  the  second  segment;  third  with  nine  teeth,  of  which  the  median  one  is  the  largest; 
fourth  with  five;  fifth  with  six,  lacking  the  median  tooth;  sixth  with  two  small,  blunt  teeth.  Hand 

of  first  guathopod  with  infero-posterior  angle  of  third  joint  not  produced  into  a  tooth;  hand 
elongate-oval,  edge  not  toothed.  Color  purple,  with  two  lighter  streaks  along  the  dorsal  surface. 

I  have  named  this  species  from  the  schooner  Leo  of  Sail  Francisco,  from  -which  vessel  the 
specimens  were  obtained,  by  dredging  in  about  five  fathoms  of  water  at  the  head  of  Norton  Sound, 
September  12,  1883. 

Museum  numbers,  7896,  7897. 
• 

35.  GAMMAHACANTHUS  LORICATUS  (Sab.)  Sp.  Bate. 

Year. Name. CttftU 

1824 
1835 
1838 
1838) 
18.W 

18C1 

1870 
1875 
1882 

Suppl.  App.  P:irry's  Voy.,  p.  '2'.'.,  pi.  1,  ti^r.  7. 
App.  Ross'  Voy./ii,  p.  x'xxix. Videnak.Selak.Skr..  vii,  p.  £50,  ptl,  fli 

Xat.Tuls-.i  U.,ii,  p.'Jr.y.' llelt'her's  "  Last  of  the  Arctic  Voy.,''  p 
Oefv.ttfk.VeteBek.-Akftd.F5rhftndl.,p.387. 

Cat.  Crnst.Amph.,  p.  202,pl.  xxxvi,  ii<_r.  -'. i  ,vi\  .  at  k.  V,  ;rnsl,..Akad.  Forliandl.,  xxii,  p.  531. 
<  'rust.  AinpU«,  p.  135. 

Arctic  Maonal,  p.  1">7  (nominal  list). 
Vega-Exp.  Vetciialv.  lakt.,  i,  pp.  700  t-t.  seq.  (passim). 

.>mru8  loricatns.  Owen    
Oammarus  loricatitf;,  Kriiycr    

<lann.                                '<'•!*,  Sp.  Bate    

Gammaracanthits  loricatus,  Stuxberg    

A  few  were  taken  at  Pergniak  (in  Elson  Bay)  among  seaweed  dragged  up  by  the  seine,  Au- 

gust 11,  1883,  and  some  were  also  picked  up  on  the  beach  late  iu  the  summer  of  isxi*. 
It  has  been  observed  at  Prince  Regent's  Inlet,  Arctic  America,  abundant  (Sir  J.  0.  Ross)  iu 

the  "Arctic  Seas"  (Sir  Edward  Parry  and  Sir  Edward  Belcher)  and  Greenland  (Kro'yer,  quoted  by 
Spence  Bate).  Bo3ck  (loc.  cit.)  gives  as  its  habitat  "Grccnlamlia,  Spitsbergia,  in  Incubus  Finlandiu'. 
et  Svccite  et  Norveghr." 

The  Vega  expedition  obtained  it  at  various  points  along  the  Arctic  coast  of  Siberia  from  Nova 
Zembla  nearly  to  Bering  Strait. 
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36.  DULICHIA  ARCTICA  Murdoch. 

(Plaloll.lig.3.) 

Year. 

1881 

Name. 

Duliehia  arctica,  Miin)m-li 

Citation*. 

Proc.U.S.Nat.Mns.,  vii, 

DESCRIPTION. — Head  slightly  produced,  forming  an  obtuse  angle.  First  epimeron  produced 

into  a  sharp  spine  projecting  forward,  the  rest  unarmed.  Body  smooth.  Basa  of  second  gnatho- 
pods  dilated  and  armed  with  two  teeth;  hand  large,  snbtriangidar,  and  armed  on  the  edge  with 
two  long,  stout  teeth.  Last  three  pairs  of  pereiopods  not  specially  long;  third  joint  as  long  as  the 
fourth  and  fifth  together.  Second  pair  of  saltatory  feet  with  outer  raiuus  nearly  twice  as  long  an 
the  peduncle;  inner  a  little  longer.  Eyes  small,  round,  and  black.  Color  grayish. 

Dredged  in  rather  small  numbers  off  the  station  in  5  fathoms  on  a  muddy  bottom. 
Museum  numbers,  7890,  7900. 

PHYLLOPODA. 

37.  LEPIDURUS  GLACIALIS  (Kr.)  Baird. 

Tear. 

1847 
1852 

1678 

Name. Citations. 

Apus  nlacifilif,  Kro'yer    i  Nat.  Tids..  ii  R..  ii,  p.  431 ;  Voy.,  pi.  40,  fig.  1. 
Lepidurue  glacialii' VzirA   '  Monograph  of  the  family  Apodidn-.  Proo.  Zoo.  Soc.  Lond.,  pt.  «, p.  0;  Anmilosa,  pi.  xxii,  fig.  2. 
Ltpiiuria  glatiaiit,  Packard    Phyllopods  of  N.America.  Report  of  U.  S.  Geological  and  Geo- 

graphic..] Survey  of  the  Territories,  pt.i,p.310. 

This  species  has  been  kindly  identified  by  Dr.  A.  S.  Packard,  jr.,  of  Brown  University,  who 
examined  our  specimens  and  compared  them  with  a  specimen  from  Greenland. 

It  was  abundant  on  the  pools  on  the  tundra,  where  it  lurked  in  the  mud  and  alga-,  but 
appeared  slightly  capricious  in  its  distribution,  as  it  was  not  found  in  every  pool.  They  lived  until 
the  pools  froze  up  in  the  autumn. 

They  were  especially  abundant  in  the  pool  near  the  station  from  which  we  obtained  our  drink- 
ing water.  In  1882  they  were  observed  for  the  first  time  on  July  8,  but  the  next  year  they  were 

ten,  days  later  in  appearing,  and  seemed  scarce  and  sluggish. 
The  species  has  been  obtained  in  Greenland  and  also  near  Cape  Kruserfstern,  Alaska. 

38.  BRANCHINECTA  PALUDOSA  (Mull.)  Verrill. 

Tear. Name. Citations. 

1780 
1788 1&51 

1W12 1857 
1869 

1869 

IHfi'.l 1869 
1878 

Cancer  «(a;/»o!i»,  O.  Fabricns    Fauna  Grojnl.,  p.  247.  up.  224. 

/:xdu£i;i  Danica,  ii,  p.  10,  pi.  48.  litfs  1-8. 
Sibirische  Reise,  ii,  p.  153. llranchipus  middfndrn-jfianuit,  Fischer    

Jlranchipitx  (')   Baird         
Branchipus  palndogim,  lleinhanlt    

liidrag  til  t-n  lieskrivclsc  at1  (Jroenland. 
Mem.  Host.  Soc.  Nat,  Hist.,  i,  p.  2!l.~>. Aincr.  Jour,  of  Sci.  nixl  Arts.  scr.  ii.  \lviii,  i).  253. Itnd. 

Proc.  AIIHT.   Vss.  Aih.S.i..  xviii,  p.  244. 
Op.  (lit.,  p.  245. 
Phyllopods  of  N.A.     Report  U.S.  Geological  :m«l  i;,-,igtapliiciil 

Survev  of  tlui  Territories,  pt.  i,  p.  :t:t(),  pi.  ix.  lius.  l-*i.  pi.  •„.  figs. 

1-5. 

Jtranrhipux  (IJraui'hinecta)  arctica,  Verrill. 
Bfatif.li.ipn8  (Brain-hinccta.)  f/ra'/ilaiidica  .. 

Jiraiu-liinfctti  gr&nlandica,  Verrill    
Branchineda  paliidostt,  Packard    

This  species  was  very  abundant  in  the  fresh-water  pools  all  over  the  tundra,  lirst  appearing 
about  the  middle  of  .lune  in  the  small  pools  made  by  the  melting  snow  along  the  edge  of  the  tun- 

dra at-  the  crown  of  the  beach. 
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Il  hiis  broii  found  in  Greenland  and  Labrador  and  at  Capo  Krusonstern,  Alaska.  (See  Biiiril, 
loo.  cit.) 

J)r.  Packard  has  kindly  examined  these  specimens,  and  siiys  that  they  do  not  differ  from  thoso 
brought  by  Dr.  Uessels  from  Polaris  Kay. 

39.  POLYARTEMIA  HAZENI  Murdoch. 

(Plate  II,  (ins.  '.I;..) 

Year.  NMN 

1884     I'olyarlemlu  haieni,  Murdoch      Proe.  T.  S.  "Sat.  Mils.,  vii,  p.  'L'J 

CitMticun. 

Specimens  of  a  species  of  Phyllopod,  fouud  in  abundance,  near  the  station,  were  examined  by 

Dr.  Packard,  who  declared  that  they  belonged  to  the  genus  ]'<>lynrtr>ni<t.  but  were  different  from  the 
Single  species  (P.  forciputn)  of  this  genus,  described  by  Fischer  in  Middendortf  s  Sibirische  Reise,  ii, 

pt.  i,  p.  154,  pi.  vii,  figs.  24-28  (1851). 

1  therefore  decided  to  describe  this  as  a  new  species  under  the  name  of  I'oli/in-tcmi  1m:i'tii, 

after  General  W.  B.  Hazen.  Chief  Signal  Officer.  I '.  S.  A.,  to  whom  the  species  is  respectfully  dedi- cated. 

I  u.srmi'Tiox.—  Body  long  (twice  the  length  of  the  abdomen)  and  stout.  Legs  generally  sev- 
enteen pairs,  males  usually  with  one  pair  more  than  the  females.  Head  in  the  male  prolonged 

anteriorly  into  a  short,  thin,  lamellar  process.  Male  "claspers"  large,  stout,  broad,  and  palmate, 
strongly  incurved.  From  the  middle  of  the  lower  edge  projects  a  large  curved  process  armed  on 

the  tip  and  inner  surface  with  numerous  fine  teeth.  The  extremity  of  the  -'clasper"  is  bifurcated 
into  two  short,  blunt  branches,  also  armed  on  the  inner  side  with  fine  teeth.  Feet  short  and  broad- 

Caudal  appendages  small  and  slender,  a  little  longer  than  the  last  abdominal  segment.  Ovisac 

voluminous,  nearly  as  long  as  the  abdomen;  end  rounded,  with  a  short,  tooth-like  process  on  each 
side.  Color,  when  living,  a  pale,  iridescent  green. 

Museum  numbers,  7929,  7930,  7931. 

The  species  was  first  observed  July  13,  1882,  in  large  numbers,  copulating,  in  the  pools  on 
the  black  tundra. 

It  is  not  so  widely  distributed  as  Branch!  nevta  paludosa,  which  occurs  in  the  same  pools.  It 
swims  very  swiftly  and  is  very  hard  to  catch. 

ClRRIPEDIA. 

40.  BALANUS  up. 

Small  barnacles  were  quite  plenty  on  gastropod  shells  near  the  station,  and  a  single  large  <:iu< 
which  I  cannot  identify  was  dredged  off  Point  Franklin.  (This  is  probably  B.  porcatus). 

ItHI/OeEPHAI,A. 

41.  PELTOGASTER  PAGURI  Rathke. 

Year.  N:iiu<-.  ( 'ii.n  inns. 

1H1       /"  <>n'i.  H.  K';]thkc'       KrisebemcM  ku'ui-n.    X.-uc-s!.-    S.  hril'rc-n    <!rv    X;il  in  IcKsHn-mliMi 
( Ic-si-lN.  li.-ctl  in  D.in/i::.  ii.  p.  1(1,".,  pi.  \  i,  li- 

1S4::     PcltogasUr paguri,  II.  K:i|]il.c-      No, .  Ai  I.  Ac-,ui.(';i-~.  L.-m..  c.n.  \:ii Cm  .   cx,p. 245.pl. xii,"flg.l7. 
iK.'.ii     Pettogtuta  paguri,  l.ill.ji-liorg      !..•»  genre's  l.iricij   tPeltogaster  II   Kaibl.c-.     i].:\irnii  .ic>s  N'c.\ 

A.I.  Ki-'_'.  Si.i-.  Sc.-i.  l"|i?iil.i.  SIT.  :i.  iii.,  p.  •_':>.  ii-s.  !.'_'.  ::n-:;."' 
'     Packard.          Mc-ln.  I'.nsl.  SCH-.  X;lt.  I  list.,  i,  p 

l,-7."i        /'.•/'.. '/"v'.-y-  j,n'!>'l-:.    I.iitlvC-ll   \1  I'tic-   M:lllll:ll,    p.  Hi:;  lllci:nil!:ll    !i^l  I. 
lss:i      l'rlt,::/.i*ti-i-  lai'ju.'t.  Smith      I'rnr.  \  .  S.  Xul.  Mils.,  vi. 'JL'J, '.MJ. 
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Throe  specimens  <>!'  this  parasite  were  found  on  Kit/iiii/iti'iiK  triti<>ntitjicirnn  picked  up  on  tlio 
beach  near  the  station.  It  iijipctii's  to  he  <|iiitc  rare. 

The species  h;is  been  ohtuincd  in  Norway  and  Sweden,  Greenland,  Labrador,  and  Maine,  on 

species  of  /•;»/;«/////•/(.•,•  allied  to  (lie  1-L  tri(/»ii<>cliciriix. 

CLADOCEBA, 

42.  DAPHNIA  sp. 

A  species  of  h<ii>hn'm,  or  sonic  dost  ly  Milled  ̂ enns    vus  very  ;»lnuid;mt  in  ;ill  tin*  fres1i-wat<»r 
pool.;*  on  tho  tundra. 

PYCNOGONIDA. 

NYMPHOtflDJE. 

1.  NYMPHON  LONG-ITARSE  Kr. 

ITear. 

1844 
187 

Xamo. Citations. 

.\/iiiiiilii>n  liiiiiiifarxr.  lvri'i\<-r    -..    Nat.  Tidg.,  ii  R.,  i.  p.  ir_>,  Yuy..  *c.,pl.  1*0,  figs.  2a-b. 
\  'inijil.oii  l"ii;iifi" •*< •,  r,iitki;u      Arctic  Mannal.  p.  104  f  nominal  list). ' 

ts.77      \>/in/>lt»n  it>n;i!tnr*,    ('..  o.  Savs      Archiv  for  Matlicmatik  <•;:  XntnrvidenaknU,  ii,  pt.  iii,  p.  UG6. 
IST-      .\'tliif,!,, •:.  longitarst,  Wilson      Tr.ms.  Conn.  Acatl. -Arts  and  Sri.,  v,  p.  19,  pi.  vii.  flga. 'Ja-li. 
I860      \ympkon  l»nnittiw.  \\\\^n\       Kepnrt  U.  S. Commiaekmer  Fi«li  ami  Fisheries,  pt  vi.  p.  isii. 

Three  specimens  were  dredged  on  the  muddy  bottom  close  to  the  station  in  ."»  fathoms,  August 

14,  ]SSi_'. It  has  been  recorded  from  Greenland,  Norway,  and  the  eastern  coast  of  America  as  far  nouth 

as  George's  Hank. 

2.  NYMPHON  GROSSIPES  (Lin.)  J.  C.  Fabr. 

fen. CirntiouH. 

17t« 

1707 

1784 
1794 
lOt 
ISM 
1844 
IBM 
1844 
1846 

18"-:! 1?57 
I8«7 

riia!<in<t'i»nt  <<•  .  Limn-       SyKt.  Xiit.  eel.  xii,  p.  IDL'7. 
l'n>'i"  •!••  >    * ).  Fiiln 'H-ius    Kami.  Gut-ill.,  p.  'J'JU. 

f.  C    I'';iliriciiis    Syst.  Knt.,  iv,  p.  'J17. 

\. tinifil.on  ,;r<'.*-x<' /"•.-,•  ( ;i  S.iliinc  .       Suppl.  A  pp.  ('apt.  I'iu  r\ '.-.  Vu\ 
^!tn.  t     ( Jriinl.  Am  tip.,  p.  1C  (f«f«  KriMrer). 

\ it ,t< /./,:„  yrosnpc*   Krii.yfr    Xni.'l'ids.,  ii  K.,  i,  p.  10>. 
.Vi/,,V'/'""  wiirfttm,  Kinycr    ' 
\ 'iin  i'l>", i  i  ft''  ifd  t-nf.   K  ?  »i\  i-i   ' 
.\i/tiiji}>«n  tn'iittfi/if*',  K  I'll  vrr  ...   -   -  -  -  - 
\fttniilnni  (jfi'Svii-r*.    StiiupMni. 

\'t'Hpll'    .  .   

.\?nn{>!i<»i  grossipft  -I  mii-tit  in.  i.iK'hhnlz. . 
\!ttni>f«'t<  .'fr'-.^.w/.'.v,  Vt-rrill   

•>!>'#,  .iii.i-finti.  •!  i'fti-itarfi'. 
Liitken. 

iti.      inji..  p.  '-     ttt      nc:  I. 
Nat.  Tills.,  ii  K.,  i,  p.  10,-. 
Xat.  Tills.,  ii  ]!..  i.  p.  lln-   Voy.,  pi.  ::.1.  1i-s.  2a-f. 
Nat.  Tills.,  ii  1:.,  i,  p.  11.".  ;   Vriv.,  pi.  30,  tigs.  4a-f. 
(>kc-,,vNi.  .I,,);!-  1840,  pt  Tip.  442  {  v«y.,ii!.:;(i,  i 
Mai.  Inv.  (liarul  Maiuui.  JK  :;>. 

.  la-h. 

1S7T       \ffin(.»lif>n  HI  i. i' tn  in,  ( i.  O   Sars.   

1878      ' 1SVI. 

-V    III.    •!  I.  II  I  .    IIH  1..     *    11,     )'.     .»'_. 

Au-li.    Mannal.  pp.  Ira.  Hil 

\  tor  Mathora.oj;  Natnniil..  '      it.  iii,  p.  300. 

\,in,/il,'iii  nman'ii^n.  Wilson         Trans,  c'unn.  Acnd.,  v."]),  •_'().  pi.  vii.  ii,<.  la-q. \Vilsiin       Kc]i.  r.  S.  Cniniiii^simer  Fish  anil  Kiahories  for  1878,  pt.  vi,  p.  401. 

We  found  this  sp  •cies  rather  plenty  but  small  off  Point  Franklin  in  ISA  fathoms.  A  few  good- 
sized  ones,  among  them  one  egg-bearing  female,  were  also  dredged  in  about  o  fathoms  on  a  pebbly 
bottom  near  the  head  of  Norton  Sound. 

It  has  been  recorded  from  Greenland,  Norway,  and  the  eastern  coast  of  North  America  as  fai 

south  as  George's  Bank. 
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Tear. 

1780 
1820 
1843 

I860 
1865 

187.1 
1879 

1SS.1 

Name. 

VERME8. 

CH.CTOPODA. 

POLYNOID.K. 

X.  POLYNOE  SCABRA  (Pabr.)  Sav. 

Citations. 

Afhrodita  scabra,  Fabricius . 
Polynoe  scabra,  Saviguy   
Ltpidonote  scabra,  Oersted'. . 

Folynot  noilosa,  Sars   
Ennoe  Oerstedii  ft  nodosa,  Malragren   
En non  Oerstedii  et  nodosa,  Liitken   
Polynoe  scabra,  Th6el 

Fauna  GtaBotaadlea.  p.sil. 
Systerae  des  Annelida*.  ]>.  26. 
Groulands  Aniuilata  DontbruoUata,  p.  12,  fles.  2, 7,  ID,  12, 18, 17, 

18. 
Forh.  i  Vi<lcnsk:il>s-Sel«k.  i  Chvisliania.  p.  58. 

X.uxliska  Hal's  AnnulatiT.  p.  01, pi.  viii,  tigs.  'J  and  4. i  Xoniinal  list.)    Arctic  Manual,  p.  ](i>. losa,  Lutken   ,  (Nominal  list.)    Arctic  Manual,  p.  168. 
     K.  Svonsk.  Vetensk.-Akad.  llanill.,  vol.  xvi.  No.  3,  p.  7. J'olynoe  scaura,  i  n6el      K. Svcnsk.  Vetcusk.  Akad.  llandl.,  vol.  xvi,  No.  3,  p.  7. 

Polynoe  icabra,  Wiri-n      Vega-Exp.  Vetensk.  lakt.,  ii,  p.  387,  pi.  •_•«,  URS.  1  and  -J  ;  pi.  L'9,  li>:.  1 

Three  specimens  of  this  species  were  dredged  ofl' Point  Franklin,  in  13£  i'atbonis.  August  31, 1883. 
The  species  has  been  recorded  from  Spitsbergen,  Finland,  Iceland,  Greenland,  and  from  the 

North  American  coast  as  far  south  as  Grand  Manan.  The  Vega  Expedition  obtained  it  at  various 
points  on  the  northeast  coast  of  Siberia  from  the  month  of  the  Taimyr  Kiver  to  Bering  Sea. 

2.  FOLYNOE  ISLANDICA  Hansen. 

Tear. Name. Citations. 

1882 

Two  specimens  were  dredged  with  the  other  Polijnocs  off  Point  Franklin,  in  13i  fathoms, 
August  31,  1883. 

This  species  has  been  united  with  P.  scabra  by  Wiren  (loc.  cit.),  but  the  specimens  we  obtained 

agreed  so  closely  with  Hansen's  description,  and  differed  so  much  from  our  specimens  of  scabra, 
that  1  have  concluded  it  best  to  record  it  as  a  distinct  species. 

It  was  originally  described  by  Hansen  from  specimens  taken  in  the  North  Atlantic. 

3.  POLYNOE  SARSI  (Kinberg)  TWel. 

Tear. Name. Citations. 

1862 MS 
1865 
1867 A-ntinoe  nar*  ,  Malragren    Kordink.  Haft-Aim.,  p.  75,  pi.  is,  fig.  6. 
1871 
1872 
1875 
1878 
1879 1883 

Vega-Exp     Veteiisk  lakt    ii  p  390 

Four  smiill  specimens  of  this  species  were  obtained  August  9, 1883,  on  one  of  the  sandy  patches 
near  the  station,  in  about  3  fathoms  of  water. 

It  has  been  recorded  from  the  sea  near  England,  the  Baltic,  Norway,  Greenland,  the  Gulf  of 
Saint  Lawrence,  and  New  England.  The  Swedish  Expedition  obtained  it  at  various  points  along  the 
northern  coast  of  Siberia  from  the  Kara  Sea  to  the  Vega's  winter  quarters. 

4.  MEL.53NIS  LOVENI  Malmgi. 

Tear.                               Name. Citations. 

lHtJ.'»     ̂ tf  limit  lovfni,  Malragren    

1  *KI     Altl<fni»  loccn  i,  Wir6n            Vega-Exp.  Vetensk.     lakt.  ii  p  391  pi.  28  tip.  4- pl.  29,  fig.  3. 1 
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A  single  specimen  was  dredged  just  outside  the  grounded  ice,  about  4  miles  above  the  station, 
in  about  15  fathoms  of  water.  The  bottom  was  an  exceedingly  tenacious  and  fetid  black  mud. 

The  species  has  been  recorded  from  Spitsbergen  and  the  neighborhood  of  Nova  Zembla,  and  as 
far  east  as  Bering  Slrait. 

5.  MEL.S3NIS  LOVENI,  rar.  GIG  ANTE  A  (Malm.)  Wiren. 

Tear. Name. 
Citation.. 

1883 
Vega-Eip  Vctensk.    I»kt    ii  p  301  pi  28  fig  3  •  pi  29  fig.  4. 

This  variety  of  the  preceding  species,  which  was  described  by  Wire"n  from  two  specimens 
obtained  by  the  Vega  Expedition  near  Bering  Strait,  was  fouud  in  considerable  .numbers  on  the 
beach  near  the  station. 

NEPHTHYIDJ3. 

6.  NEPHTHYS  COSCA  (Fabr.)  Oerst. 

Tear. 

1780 1780 
1843 

1843 
18Co 

1868 
1875 
1877 
1878 
1879 
1883 

Name. 

Xercis  caeca,  O.  Fabricins   
Nephthys  citiata,  Miiller   
Nrphthys  c.(eca,  Oersted   
Nephthys  lonyisctosa.  Oersted     ... 
Xfphthys  longisetona,  ciliata  et  cceca,  Malm- 

gren. 
Neptttkys  cveca,  cirroga  et  ciliata,  Ehlers  . .. 
Nephtftyscoeca,  ciliataetlongosetosa,  Liitken 
Nephthys  recca,  Mclntosh   
Xrphtltiis  lonffosctosa,  v.  Marenzeller   
Xephthys  cceca  et  ciliata,  Tbeel     
Nephthyg  caeca,  Wiren     

Citations. 

Faun.  Grcenl.,  p.  304. 

Zool.  Dan.,  iii,  p.  14,  pi.  Ixxxir,  figs.  1-4. 
Griinl.  Ann.  Dorsib.,  p.  193,  figs.  73, 74, 77-88. 
Op.  cit.,  p.  195,  figs.  75,  70. 
Nord.  Uafs-Ann.,  p.  104,  pi.  xii,  figs.  17  and  18. 

Die  Bprstenwiirmer,  i,  p.  588,  pi.  xxiii,  figs.  10-34, 8,  36, 37, 38. 
(Nominal  list.)    Arctic  Manual,  p.  169. 
Trans.  Linnean  Soc.  London,  series  2,  i,  p.  501. 
Denkschr.  d.  K.  Akad.  d.  Wiss.,  XXTV,  p.  395. 
K.  Svensk.  Vetensk.-Akad.  Handl.,  xvi,  No.  3,  p.  24. 
Vcga-Exp.    Vetensk.  lakt.,  ii,  p.  392,  pi.  30,  figs.  1-3 ;  pi.  31,  figs.  1-3 

Two  good-sized  specimens  and  four  smaller  ones  of  the  ciliata  type  and  two  medium  individ- 
uals of  the  longisetosa  type  were  dredged  near  the  station,  in  about  3  fathoms,  on  the  muddy  bottom. 
One  smaller  specimen  of  the  longisetosa  type  was  also  obtained  near  the  head  of  Norton  Sound, 

in  5  fathoms,  on  a  pebbly  bottom. 
It  has  been  recorded  from  Labrador,  Greenland,  Norway,  Spitzbergeu,  Nova,  Zembla  (and 

northward  toward  Franz  Josef  Land,  where  it  was  obtained  by  the  Austrian  Expedition),  and  the 
Arctic  coast  of  Siberia  as  far  round  as  Saint  Lawrence  Bay.  It  also  occurs  on  the  British  coast. 

PHYLLODOCEID^B. 

7.  ETEONE  sp. 

A  single  specimen  of  a  species  of  Eteone,  in  such  bad  condition  as  to  render  the  specific 
determination  impossible,  was  obtained  near  the  station  in  Iii  fathoms. 

8.  PHYLLODOCE  OROENLANDICA  Oersted. 

Tear. Namr. 

1843 :  1865  | 

1887 
1875 
1877 
1878 

18S2 18KI 

Phyllodoce  grxnlandica,  Oersted   
J'liyllodoce  fjrtfnlanrfirti,  Malingren   
I'hyUodoc?  rfrcpnlandira,  Malmgren   
Phyllodoi-f  ijra  nliindica,  Liitkon   
rhyUndocc  ttrtf-nlandica,  Mclntosl)   
rinillfKlw  i/i-ienlandica,  v.  Marenzeller  . . 
.'  I'ltt/llodoce  arctica,  Hansen   
Phyliodoce  grcenlandica,  Wireu   

Citations. 

Oronl.  Ann.  Dorsib.,  p.  192,  figs.  19,  21, 2J,  20, 32. 
.  Nord.  Hafs-Ann.,  p.  90. 
.  Ann.  Polych.,p.  21,  pi.  ii.  fie.  9. 
.  I  Nominal  list.)    Arctic  Manual,  p.  1C9. 

.  Trana.  Linn.  Soc.  London,  «er. '-',  i,  p.  ">02. .  Denkschr.  d.  K.  Akad.  d.  Wiss.,  xxxv,  p.  395 

.  Den  Norsk.  Nordhals-Kxp.,  p.  31,  pi.  iii,  figs.  21-2:1. 
i  Vcga-Exp.  Vet«nsk.  lakt.,  ii,  p.  401". 

A  bait  set  at  the  bottom  of  the  tide-hole,  in  about  3  fathoms  of  water,  on  .May  20,  1883,  brought 
up  a  lar^e  number  of  these  worms.    They  varied  a  good  deal  in  color  when  alive,  some  being  red- 

H.  ].;x.  44   20 
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dish  and  some  dark  green.  They  were  also  dredged  <m  the  muddy  bottom  near  the.  station  August 
9,  1883,  in  about  3  fathoms. 

It  is  quite  possible  that  1'.  nrctica,  described  by  llansen  (loc.  cit.),  from  the  neighborhood  of 
Spitsbergen,  is  only  a  variety  of  this  species,  as  the  distinction  is  based  on  tht>  number  of  papilla- 
on  the  evaginated  proboscis,  which  appears  to  be  subject  to  great  variation. 

Among  our  speeimens  the  same  animal  has  been  found  to  have  twelve  papilla-  (characteristic 
of  gromlandica)  in  one  row,  and  fifteen  (characteristic  of  arcticu)  in  another. 

The  species  has  been  recorded  from  New  England,  Labrador,  Greenland,  Norway,  Spit/bergc:), 
between  Nova  Xombla  and  Franz  .loscf  Land,  and  the  Kara  Sea. 

9.  PHYLLODOCE  sp. 

A  single  specimen  of  a  species  of  Phyllodoce,  evidently  not  P.  grwnlandica,  but  too  much 
mutilated  for  specific  determination,  was  dredged  near  the  station  in  about  3  fathoms. 

HESIONIILK. 

10.  CASTALIA  MULTIPAPILLATA  Theel.      • 

Veai. Xaine. Citations. 

1879     Cattalia  inuJtipapillata,  Theel        K. Svenska  Vetenik.  Abad.  Hand].,  xvi,  Xo.  .1,  p.  38,  pi.  iii,  li-r.  ;;s. 

i 

A  few  very  small  specimens  of  this  species  were  caught  in  the  towing  net  set  under  the  sea-ice 
about  the  end  of  March,  1883. 

Theel  described  the  species  from  specimens  obtained  at  Nova  Zeinbla. 

SYLLIDJE. 

11.  AUTOLYTUS  sp. 

We  obtained  males  and  egg-bearing  females  of  a  small  species  of  Autolytus,  which  cannot  be 
more  accurately  identified,  swimming  free  under  the  ice  about  the  end  of  March  and  the  first  of 

April,  1883.  The  "stem-form"  was  not  obtained. 

ABICHDJB. 

12.  ?  ARICIA  ARCTICA  Haiiseu. 

Tear. Name. Citations. 

1882     Aricia  aretica,  O.  A.  Ilausen      Den  Norsk.  Norilhavs-Exp.,  vii,  Zob'logi,  p.  34,  pi.  v,  figs.  20-2C. 

A  fragment  of  a  worm  of  this  family,  lacking  both  head  and  anal  end,  was  obtained  oft'  the 
station,  in  about  3  fathoms,  August  7,  1883.  The  body  segments  agree  very  well  in  the  shape 

of  the  feet,  gills,  &c.,  with  Hausen's  figures,  but  as  we  Arere.  unable  to  obtain  the  characteristic 
hooked  ventral  seta1  of  the  anterior  region  of  the  body,  the  species  cannot  be  positively  identified. 

It  was  originally  described  from  near  the  island  of  Jan  Mayen. 

OPHELDD.l.. 

13.  TRAVISIA  PORBESI  Johnst. 

Tear. 
Nairn-. 

Citations. 

1840 i-.| : 

uni 

1«79 
1883 

lui*ton      Ann.  Nat.  Hist.,  iv,  p.  :i73.  pi.  xi.iigs.  11-18. 
1 1/, !<r<<, i  i,i,iiiiniillat«,  Ocrsteil      Cri'ml.  Ann.  Dorsili.,  p.  5a.pl.TiH.  tigs.  J0:t.  1V_>.  1 1 1, 119, 121). 
7 '/-('.  ..,/.i  fortei  ,  -Johnston       Cat.  r>i  it.  Mna.,  ji.  'JL'O,  pi.  xix.  (i;:s.  11-18. 'I'm > '.-.    • 

<f  furbeir 
• 

Tracisia  fvrbes 

.Maliiijircu      Ann. Polych., p. 75. 
Mtil'ius   '  2te  Deutscln-  \iti-d 
[.ill  ken      (N'oniinal  list. ) 

Kong].  Svcnsk. 
,  Wire.il      Vega-Exp.  Vetrnsk.  lakt.,  p.  406. 

Aictic  Manual,  p.  172. 

Thi'-i'l      Kongl.  Svcnsk.  Vctensk.-Akail.  llaiull.,  xvi,  p.  49. 
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A  single  specimen  of  this  species  was  obtained  close  to  I  lie  station  in  about  :;  fathoms  on  a 
muddy  bottom. 

It  lias  been  observed  in  Greenland,  Iceland,  Scotland,  \Yestein  Scandinavia,  Spitsbergen, 

Nova  Xeitibla,  and  near  tlie  winter  (|iiarters  ot'tlie  Vega. 

TELETHUS&aS. 

14.  ARENICOLA  GLACIALIS  Murdoch. 

Tear. Citations. 

Armicala  ijlacialit,  Murdoch         Pror.  T.  S.  X«t.  MILS.,  vii,  p.  K-<. 

This  species  is  closely  allied  to  Arenicola  marina,  but  has  only  (>  setigerons  segments  anterior 

to  the  gills,  iiud  11  gill-bearing  segments  instead  of  7  and  13.  as  in  .1.  marinn.  These  numbers  are 
constant  in  the  five  specimens  obtained. 

The  <!  abranchiate  segments  are  each  composed  of  .">  distinct  aitmilations.  and  each  bear  a  pair 
of  simple  tubercular  feet.  The  dorsal  seta'  are  all  of  one  kind,  about  IN  in  number:  slender  and 

slightly  serrulate,  the  longest  longer  than  the  foot.  The  ventral  seta-  are  .'!.",  to  10  in  number,  and 
form  a  single  row  on  each  side  of  the  ventral  surface  of  the  ring.  They  are  .-liort,  .-lender,  and 
simple,  and  barely  project  above  the  surface  of  the  skin. 

The  branchiate  segments  arc  each  composed  of  li  annulations.  Each  brauchia  consists  of  one 

cluster  of  about  15  simple  cirri  aniiiilated  in  contraction.  The  bram-hia-  increase  in  .size  from  the 
first  to  the  ninth  pair:  the.  tenth  and  eleventh  pairs  are  slightly  smaller.  The,  feet  are  small  and 

tubercular;  the  dorsal  seta-,  7,  similar  to  those  of  the  abranchiate  segments,  but  only  about  two- 
thirds  of  their  length.  The  ventral  setie  are  the  same  as  in  the  abranchiate  segments. 

The  caudal  portion  is  about  one-third  of  the  length  of  the  animal,  without  tubercles  or  other 

appendages. 
Color,  in  alcohol,  blackish  gray,  lighter  on  the  ventral  surface. 

Five  specimens  were  picked  up  on  the  beach,  after  a  fresh  westerly  wind,  September  li'  and  13, 
1882. 

A  couple  of  mutilated  specimens  were  also  obtained  from  the  gullet  of  an  eider  duck  which 
had  been  diving  on  one  of  the  sandy  patches  in  about  3  fathoms  just  above  the  station. 

Museum  Xos.,  851,  854. 

15.  BRADA  GRANULATA  Malm. 

Tear. Xainc. Citations. 

1867     JlratJa  iirtimihitn,  Maliii^ren      Aim.  Polych.,  p.  85,  pi.  xii,  fi%.  7. 

1X7.')      llfiidu  'i/niiiitliiln,  I.iilkoji      (Nominal  list.)    Arc-tic  Manual,  p.  172. 
18«!     Hi-adti  •jntii'jlatu.  Win-n     '  Vega-Kip.  Vetouk.  lakt.,  ii,  p.  408. 

This  species  was  dredged  in  considerable,  numbers  near  the  station,  in  about  .'!  fathoms,  in 

August,  Lss.">. ft  has  been  recorded  from  Greenland,  Spitsbergen,  and  the  northern  coast  of  Siberia  near  the 
mouth  of  the  Taimyr  River  (Vega  Expedition). 

MA  L  DAN  11X34. 

16. 

A  long  Maldanid  worm,  of  a  bright  orange-scarlet  color  when  living,  was  dredged  on  one  of  thu 
patches  of  mud  and  sand  close  to  the  station,  in  about  2i  or  3  fathoms  of  water,  August  7,  1883. 

The  only  specimen  preserved  is  a  fragment  of  the  body  without  eitheHiead  or  tail,  and  cannot  be 
identified. 
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AMPHICTENIDJ3. 

17.  PECTINARIA  sp. 

A  good  many  empty  tubes  of  a  species  of  Pectinarla  were  dredged  on  the  muddy  bottom  jnpf 
outside  the  grounded  ice,  in  about  15  fathoms,  aud  near  the  station  on  the  sandy  patches  in  ahont 
3  fathoms.  No  living  specimens  were  taken. 

This  is  perhaps  P.  granulata,  as  this  species  was  obtaiued  by  the  Vega  Expedition  as  far  rast 
as  Saint  Lawrence  Bay. 

GEPHYREA. 

ECHIURID.E. 

18.  ECHIURUS  VULOARIS  (Savigny)  Forbes. 

Tear. Name. Citations. 

isai 1835 
1841 

Thalattema  vnlgare,  Savigny      Syst.des  Ann.,  p.  102. 
.'  Kchiu rug  sitchamsit,  Brandt      I'rodromus  Desrriptionifl  Animalinm  all  H.  Mertensio  obs.,  p.  262. 

,

 

 

. 

Echiurtit  vul</ari>,  Forbes  .................    History  of  British  Star-fishes,  p.  263. 
1859     Lchiurut  palUtrii,  Biesing  .................    Revision  der  Rhyngodeen,  Sitzungs-bfrii-htr  d. 

xxxvii,  p.  775. 
1865     £chiunn  pattasii,  Quatrefages  ............    Histoire  dea  Anneles,  ii,  p.  502. 

K.  Akad.  d.  Wi»n. 

The  specimens  of  Echiunts  brought  home  by  the  expedition  cannot  be  distinguished  from  tho 
description  of  E.  pallasii  (=E.  vulgaris]  given  by  Quatrefages  (loc.  cit.). 

This  species  has  heretofore  been  recorded  from  Great  Britain  and  France.  Brandt's  description 
of  E.  sitchccnsis  (loc.  cit.)  is  not  sufficiently  detailed  to  enable  me  to  tell  whether  it  is  the  same 
species  or  not. 

This  worm  was  quite  abuudant  on  the  beach,  near  the  station,  after  the  great  gales  of  September 
and  October,  1881,  aud  two  specimens  were  dredged  on  the  muddy  bottom,  in  about  3  fathoms  of 
water,  August  9,  1883. 

SIPUNCULID^. 

19.  PHASCOLOSOMA  sp. 

A  good  many  specimens  of  a  species  of  Phascolosoma  were  dredged  near  the  station  in  about 
3  fathoms  of  water.  They  are  so  badly  contracted  in  alcohol  as  to  entirely  disguise  the  specilic 
characters.  I  was  able  to  determine  by  dissection  that  they  belong  probably  to  the  genus  Pliasco- 
Io30»i((,  but  could  make  out  nothing  further. 

NEMATODA. 

CHyETOGNATHA. 

20.  SAGITTA  sp. 

A  s-pecies  of  Sagitta  occurred  very  rarely  in  the  neighborhood  of  the  station.  One  or  two 
Bpecimens  were  caught  in  the  towing-net  set  under  tlfe  sea-ice  March  1,  1883.  A  few  were  also 
observed  after  the  sea  opened  iu  August,  1883. 

ECHINODERMATA. 

HoLOTlIUUIOJDEA. 

1.  PENTACTA  FRONDOSA  Jaeg. 

Tear. 
\.mic. Citations. 

1780     Cucumar  a.frondnsa,  O.  Fabvicius      Fauna  Grtenlanilica,  pp.  343, 344. 
1837     Cueumariafronjo^  Liitken      Vid™»k:ibcli};c  Ueddolelser  ita den  Naturlust.  Foron. i  KjGben. 

p.  •_'. 

18C1     Cucxinar  a  fi'ottrltiga.  M.  Sars      Ovei>i(:t  al'Nor^t's  Echinoderuer, p.  100. 
luTl      Cm  '//mar  afromliita,  l.iitkcn      Vldeiink.  Mrddol.,  23,  p.  30C. 
l>-7.")      t'ucumar  afrviidosa,  Liitken      (Nominal  list.)     Art-lii:  Manual,  p.  1H4. 



EXPEDITION  TO  POINT  BARROW,  ALASKA. 
157 

One  small  Pentacta  was  dredged  in  the  rich  haul  off  Point  Franklin,  August  31, 1883,  and,  as 
well  as  can  be  made  out  in  its  present  condition,  it  belongs  to  this  species. 

The  species  has  been  recorded  from  Massachusetts  Bay  to  Labrador  and  Greenland,  from 
Spitsbergen,, and  on  the  European  coast  as  far  south  as  Denmark  and  Great  Britain. 

2.  LOPHOTHURIA  FABRICII  (D.  &  K.)  Verrill. 

Year. 

1780 

1788 
1834 

1851 
1857 

1857 
1875 
1878 
1SS2 

Name. Citations. 

Holothuria  squamata,  O.  Fabriciui      Funn.  Gnenland.,  348. 
Atcidia ffjuamatd,  Pallas      Nova  Ada  Petropolit.ana,  ii.  p. 241,  tali.vii.  figs.  34-37. 
. 'fin  :,  i  i-i  .'':t,i,,i  ,1. •:, '-,  I'.iaii.lt   '  Prodroimis  dcscrintiouis  auhmilium  ub  IT.  Mertensio  obnerva- 

tmuni.  liecucil  ucs  acton  de  la  seance  pnbliquu  de  I'acadenjie inipiiriale  des  sciences  du  St.  P6tersbourg,  p.  247. 
.  '.i  ,.]:<!  I      Sibhisehe  Ilcise,  ii,  p.  4«0. 

Cucieria  nitchmisis,  Stiinpaon         Crustacea  and  Echiuodcniiuta  of  the  Pacific  Coastof  North  Aroer- 
i<-u,  t'niui  Jour,  ol'  Bn»t.  Hoc.  nf  Xat.  Hist.,  vi,  ]).  to. 

7  'M'?  "x  /Vl'. /"•,/,  I.  iil  Kin      Vidensk.  Meddel.,  p.  13. 
Piatut  fabrieii,  Lutkeu      (.Ycminnl  list.)    Arctic  Manna],  p.  184. 
J'tolui  fabrieii,  v.  llaren/.eller      Denksclir.  d.  K.  Akad.  d.  Wisseuclmften,  xxxv,  pp.  359.  388. 
Psolus  fabric! i.Stuxbei  K      Vcga-Expeditioneus  TeteiukapUgalakttageber,  i.  p.  713. 

Dredged  in  great  abundance  off  Point  Franklin  in  13.J  fathoms,  and  also  dragged  up  on  cod- 
lines  in  about  18  or  20  fathoms  off  the  month  of  Plover  Bay,  Eastern  Siberia. 

This  species  has  been  recorded  from  Greenland,  south  to  Massachusetts  Bay,  from  Bering 

Sea  (St.  Paul's  Island,  Brandt  tcste  Liitken),  Sitka  (Brandt),  and  the  Arctic  Ocean  north  of  Bering 
Strait  (Stuxberg). 

3.  MYRIOTROCHUS  RINKII  Steenst. 

Year. 
Name. Citations. 

Iflirintrochut  rintii,  Ktc onstnip   
(  Chirodota  brevis,  Huxley   

filyriotrochus  rinkii.  Lutl,<-n   , 
'7-f'v  n'viA-'V,  Packard   

•  chug  rink'd,  Milken   
'•/if.v  rhlkii,  .Miil)ins   

vi'ivtroclufs  i-i.ik-ii,  Liitken     
yrii'lrochus  riiik-U,  Stuxiii.11^    

1851 
1832 

1857 

]Sfi7 
1871 
1874 
1875 
1878 

l./riotroehtti  rinkii,  Stuxberg   
18fc2     Myriotroehui rintii,  DanielssenandKoren. 

Vidcnst.  Meddel.,  p.  55.  pi.  iii,  fijis.  7-10. 

Appendix  to  Sutherland's  "Journal  of  a  Voyage  to  Baffin's  Bay 
and  Uarrow  Strait,"  ii,  p.  ccxi. 

Vidensk.  Meddel.,  p.  22. 
Memoirs  Host.  fSociet.  Nat.  ITist.,  i,  p.  209. 
Vidensk.  Meddel.,  23,  p.  306. 
2te  Deutscho  Nordpolarfahrt,  ii,  p.  258. 
(Nominal  list.)    Arctic  Manual,  p.  184. 
Oefversigt  af  Kongl.  Vetonskaps-Akademicns  Forliandlingar,  35, 

p.  28. 

Vega-Exp.  Yetenslj.  lakt.,  i,  pp.  C95,  ct  ncq. 
Den  Norske  Nordhavs-Expedition,  vi,  Zoiilogi,  p.  28,  pi.  v,  figs.  1-4. 

This  species  was  dredged  in  abundance  off  the  station,  on  the  muddy  bottom,  interspersed  with 
patches  of  mud  and  sand  mixed,  in  2|  to  15  fathoms. 

It  has  heretofore  been  reported  from  Greenland  (Steenstrup,  Liitken),  Labrador  (Packard), 
and  Nova  Zeinbla  (Stuxberg).  [?  Wellington  Channel  (Sutherland).] 

Liitken  considers  the  Chirodota  brevis  of  Huxley  to  be  this  species,  but  Danielsseu  and  Koren 

consider  that  as  Hnxley  in  his  description  says  nothing  of  the  calcareous  wheels  being  peduncn- 
lated  it  must  be  considered  as  a  distinct  species  (=  Oligotrochus  vitreus  M.  Sars),  for  which  they 
propose  the  name  Myriotrochus  brevis. 

4.  ?  TROCHOSTOMA  BOREALE  (M.  Sars)  Dan.  and  Ko. 

Year. 

1K.-.8 
1861 

Name. 

Molpadia  borealis,  M.  Sara   
Molpadia  borealiv,  M.  Sarn   

-  /na  (Jfatyadia)  brtrral?,  Daniels- sen  and  Koren. 

Citations. 

Forhandl.  i  Vidensfc.  Selsk.  i  Christiania,  p.  173. 
Overslgt  af  Norgea  Echinoderiner,  p.  110.  pis.  12,  13. 
Den  Norsko  Nordhavs-Expedition,  vi,  Xoo'Iogi,  p.  G4,  pi.  i,  tips 

A  single  specimen  was  picked  up  on  the  beach  near  the  station,  in  July,  1882.  The  perforated 
calcareous  plates  appear  to  have  the  perforations  smaller  in  proportion  than  those  li.uuiTil  by  Sars 
and  Danielssen  and  Koren,  but  in  the  absence  of  more  specimens,  and  especially  of  identities! 
material  for  comparison,  I  cannot  venture  to  pronounce  it  different. 
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The  species  has  been  recorded  from  the  Norwegian  coast  ami  the  North  Atlantic. 

MoJpadia  riolacea,  which  occurs  in  large  numbers  off  Kerguelen  Island,  is  considered  by  Duu- 

lelssen  and  Koren  (op.  cit.,  p.  05)  to  be  identical  M'ith  this  species.' 

ECHINOIDEA. 

5.  STRONGYLOCENTROTUS  DROBACHIENSIS  (Miill.)  A.  Ag 

Tear. Name. 

1780 
1834 
1851 
1852 

1861 
1871 
1874  I 1876 

1878 
1882 

Echinus  saxalilis,  O.  Fabricins   
J'.chinui  chlorocentrotus,  Brandt   
Echinus  chlorocentrotus,  Brandt   
Echinus  neglfctus,  Forbes   
Echinus  drobachiensis,  Liitken   
Echinus  drobachicnsis,  M.  Sars   
Toxopneustes  drobachiensis,  Lutkcn   
Echinus  drobachicnsis,  Mpbins   
Toxopneustes  drobachiensis,  Liitkeu   
titrongylocentrotus  drobachiensis,  v.  Maren- zcller. 

.Jtchinuj  dr'dbaclticnsis,  Stnxberg   Echinus  drobachiensis,  Stnxberg   

Citations. 

Fauna  Grcenlandica,  Ko.  368. 
Prodromua  description!*,  ic.,  p.  204. 
Sibirische  Kcise,  ii,  p.  34. 

In  Sutherland's  "Journal  of  a  Vovaire,  &c.,''  ii,  Api>.,  i>. Videnek.  Medial.,  p.24, 
Ovprsijit  afNorgos  Ecbinodermer,  p. K. 
Yidrnsk.  Meddcl.,  23.  p.  300. 
2te  Deutsche  Nordpolarfahrt,  ii,  p.  259. 
(Nominal  list.)    Arctic  Manual,  p.  184. 
Denkschr.  d.  K.  Akad.  der  Wissen.,  uxv,  ] 

OefY.  afK.  Vctcnsk.  Akad.  FiJi-liandl..  "~<,  i>.  -H. 
Tega-Kzp.  Vctensk.  lakt.,  i,  pp.  703,  706,  708. 

A  few  dry  tests  were  picked  up  on  the  beach  near  the  station,  during  the  summer  of  J.-N-J. 
The  living  animals  were  dredged  in  very  great  abundance  off  Poiut  Franklin  in  13J  fathoms,  and 
were  also  quite  abundant  off  Port  Clarence,  in  7 A  fathoms,  on  a  pebbly  bottom.  A  few  were  also 
taken  in  about  5  fathoms,  on  a  similar  bottom,  at  the  head  of  Norton  Sound. 

This  species  is  abundant  all  round  the  northern  parts  of  both  hemispheres. 

ASTEKIOIDEA. 

6.  ASTERIAS  ACERVATA  Stimpsoii. 

Tear. 

1861? 

1862V 

Name. Citations. 

Aslerias  acervatn,  Stimpson   j  Proceed.  Boston  Society  of  Xnturnl  History,  viii,  p.  271. 

Rather  small  specimens  of  this  species,  3  or  4  inches  in  diameter,  were  washed  up  on  the  beach 
in  considerable  numbers  after  the  great  gale  of  October  4, 1881,  but  none  were  afterwards  found  in 
any  of  our  dredging  near  the  station.  One  large  individual,  however,  was  dredged  at  ths  head  of 
Norton  Sound,  in  5£  fathoms,  on  a  pebbly  bottom. 

This  species  was  described  by  Stimpson  from  specimens  brought  by  the  North  Pacific  Explor- 
ing Expedition  from  Bering  Strait  and  the  Arctic  Ocean  north  of  the  Strait.  My  specimens  havo 

been  compared  with  one  of  Stinipson's  own  identification  in  the  National  Museum. 

7.  »  ASTERIAS  VIOLACEA  O.  F.  Miiller. 

Tear. Name. Citatione. 

1789 
184  L 
1842 

Asterias  vinlacea 
TTrastcr  rivlai-ea- Asteracanthion  i 
schcl. 

O  F  TMiillor 
Xoolocia  Danicn,  pi.  40,  figs,  4-">. ISritish  Starfishes,  p.  01. 
System  tier  Astcridcn,  p.  115. iolacnis,  Miiller  and  Tro- 

Numbers  of  a  large  purple,  Asterins  were  dredged  in  about  5  fathoms,  on  a  pebbly  bottom,  at 
the  head  of  Norton  Sound. 

I  refer  it  with  extreme  doubt  to  this  species  as  I  have  been  unable  to  see  any  identified  speci- 
mens of  riolacea  or  ruben.t  and  the  literature  at  my  command  is  exceedingly  unsatisfactory. 

The  species  will  probably  turn  out  to  be  undescribcd,  but  I  do  not  feel  sufficiently  familiar  with 
the  group  to  venture  on  a  description.  It  is  undoubtedly  closely  allied  to  the  common  European 
forms  rubcns  and  riolacva,  if,  indeed,  the  latter  be  a  distinct  species. 
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8.  ASTERIAS  sp. 

A  few  specimens  of  a  small  Asleriax  with  live  arms  were  dredged  in  about  7  fathoms,  on  a 

pebbly  bottom,  oil'  Port  Clarence.  They  undoubtedly  belong  to  the  genus  Anterias,  but  the  species 
is  not  detenuinable  with  any  means  at  my  command. 

9.  LEPTASTERIAS  ARCTICA  (Stimpson). 

Oft'  Point  Franklin,  in  13i  fathoms,  we  dredged  large  numbers  of  a  small  starfish  which  cannot 
be  distinguished,  from  a  dried  specimen  in  the  National  Museum,  brought  from  Ik-ring  Strait  by 

the  North  Pacific  Exploring  Expedition  and  labeled  in  Dr.  Stimpsoifs  handwriting  Axtn-iax  arc- 
tica  var.  a.  I  have  been  unable  to  find  a  published  description  of  this  species. 

The  size  and  position  of  the  papulae  on  the  back  and  sides  of  the  arms  show  that  it  belongs  to 

Vorrill's  genus  Leptasterlu*. 
The  following  is  a  description  of  the  species:  Bays  five,  rounded  above,  elongated,  tapering 

regularly  to  the  tips.  lladii  as  1:3.5.  Disk  small,  its  radius  about  equal  to  width  of  ray  at  base. 
Interambulacral  spines  round  and  slender  with  rounded  tips,  usually  two  to  each  plate.  No  small 

spines  between  these  and  the  ventral  spines.  Tentral  spines  form  a  double  row  ol'  alternating 
spines,  of  which  the  upper  are  the  smaller  and  the  lower  are  larger  and  stouter  than  the  interam- 
bulacrals.  Lateral  spines  rather  slender,  forming  a  single  row.  No  well-marked  dorsal  row,  though 
the  spines  in  the  middle  of  the  arm  are  rather  the  larger.  The  dorsal  spines  are  short  and  stout, 
with  rounded,  almost  capitate,  tips.  The  spines  of  the  disk  are  rather  smaller  than  those  of  the 
arms  and  are  arranged  irregularly.  The  major  pedicellarire  could  not  be  well  made  out,  but 
appeared  to  be  lanceolate  and  not  numerous.  The  minor  pedicellarire  form  close  wreaths  around 

the  spines. 

Diameter  of  the  largest  specimen  about  7amiu. 

10.  CRIBRELLA  SANGUINOLENTA  (Mull.)  Ltk. 

Tear. Xame. 

1776 

178H 1851 
1857 
IMil 

1871 1878 
1878 

18.-!'-' 

A*trriitj  sanguinolenta,  0. F.  Miiller. 

Aste rias  sponginsa,  0. t'aliricius   
EchinaKfri-  J:'K.~J<i-i<-litii,  J'.i.inclt  . 
Criltrella,  mgvinoltntO,  Liitken   

lister  sanijuinolfiita,  M.  Sara   
Cribella,  tangu inolenta,  Liitken   
Cribella  sanmtinolenta,  Liitken   
F.chinarti'r  nmguinoUntui,  SnixlierR. 

- v  tanj/ulnotonticr,  Stuxberjx . 

Citations. 

Xoulogiaj  Danicm  Prodromna,  234. 
l-'anna  Grcruilamliea,  .'j'i  f. 
Siliirischo  I!ei»i'.  ii. 
Vidensk.  Meddel.,  p.  31. 

Ovcrsigt  at'  Nnrges  Echinixlermf! Vidcnsk.  MdMel.,  23,  p.  ::07. 
(Nominal  list.)     Arctic  Manual,  p.  185. 
Oefv.  at'K.  Vctcnsk.-Ak.ld.  FiirluiniU.. 
Vegs-Bxp.Teteiuk.Itkt.,  i,  pp.707.  70S,  713. 

One  lar«e  specinien  and  a  number  of  very  small  ones  were  dredged  off  Point  Franklin,  but 
none  were  obtained,  elsewhere. 

The  species  has  been  recorded  from  the  eastern  coast  of  North  America,  from  Nantncket  Shoals 
to  Labrador  and  Greenland,  and  southward  on  the  European  coast  to  Norway  and  Great  Britain, 
also  from  Nova  Xembla,  Spitsbergen,  the  Arctic  Ocean  north  of  Bering  Strait,  and  the  Sea  of 

Ochotsk  (Brandt  1i:xt<:  Liitken,  op.  <'it.,  p.  02). 

11.  CROSSASTER  PAPPOSUS  (Phipps)  Mull,  and  Tr. 

Year. 

i  1774 

1821 
1831 

1810 
1852 

I  £81 

1878 

Citations. 

.•Ixtfrnt  ii|»|»s   -      \  "I  I  ho  North  I'oli-.  p,  lOii. 
";!*    .  u'T|!;iiiltlc;i.   p.  :','\[t. 

•\iMw      Supplrini'iitiirv  ApiH-nilix  in  '  '-,pi.  I'arry's  \  \xii. 
I'>r;iinlt     ..     Tuxlr.  Dcscrip.,  p.  "J71. 

Wit-uitiiinrt  Archiv.  .Tahri;..  vi.  i.  p.  Ml, 
S;,sic:i]  tier  Asli'iidfii.  p.  'J(5. 

      In  Suth-'i  bunt's  "  JiMiriiiil  <•!  a  \  ii,  A  pp.,  p,  i  c\i  v. 
•*>'!:lxtCf  IXI/ifMiili::,   I.iltk.'Sl         Vi(U'll*k.    Ml'tlilel..  p.   Hi. 

Xntast'  /'  }iaj/j>ttmt*.  M.  S;irs      Ovi-rsiLt  I  '.  liitioili-rinci ,  p.  7<i. 
'  Urn  .       V  iili'ii-j'v    Mt-ilit.'I.,  'J'l.  p   i'.'iT. 

.    I'k'-n      (Jfomiiml  list.)      \ivii.    M.uci^l.  p.  I  -'."•. 
i\l)tM'^          <  h'f'v.  ai   K.  Vi-;  !  tirliandi..  ;!."',  p.  '!!. 

,  i,  pp.  ii:»7.  7 

ii  Vi  ;IIM!  Troscbel 

Sofaster  ' 
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A  good  many  were  found  washed  up  on  the  beach  after  the  great  gales  in  the  autumn  of  1881, 
and  a  few  were  afterwards  picked  up  during  the  season  of  open  water  of  1882.  Three  small  speci- 

mens were  dredged  in  13i  fathoms  off  Point  Franklin. 
The  species  has  been  recorded  from  the  eastern  coast  of  North  America  (Massachusetts  Day 

to  Greenland),  Iceland  and  the  Faroes,  Scandinavia  to  the  English  Channel,  Nova  Zembla,  Spitz- 
bergen  (Phipps  and  Liitken),  and  Bering  Strait  (Brandt). 

12.  SOL  ASTER  ENDECA  (Lin.)  Forbes. 

Tear. Xam»\ CitaJ 

1875 1884 
1680 

Agttrias  endeca  var.  decemradiata,  Brandt. I'rndnmniH  l)r-rr.,  ,l.  >•,.  }>.  'J71. 

1857 
A'id'  ii'k  MtMldt-1    jj  :;". 

1875 

A  few  were  washed  up  on  the  beach,  after  the  gales  in  the  autumn  of  1881.  No  more  were 

seen  till  the  rich  haul  off  Point  Franklin,  August  31,  1883,  when  three  good-sized  specimens  were 
taken. 

The  species  has  been  recorded  from  Greenland  south  to  the  Gulf  of  Maine,  and  from  Iceland, 
the  Faroes,  Finland,  Norway,  and  on  the  British  coast  to  the  south  of  Ireland;  also  from  Sitka 
(S.  endeca  var.  decemradiata  Brandt). 

OPHIUROIDEA. 

13.  OPHIOGLYFHA  SARSII  (Liitk.)  Lyman. 

Tear. Name. 
Citations. 

1854 -k  Meddel   p  101 
1857 
1858 (tj'lnt'i-asftrftii,  Liitkt-n    Yidrn.slv,  Mfdd<'l.,  p.  40. 

1861 

C:tt-  MUH  Coin]!   '/\n'<\    i  p  41   ti  "s  '"'  imcl  3 186C 

1871 
Aknd.  Forbandl.  xxxiii,  ] 

YnU'iisU   Alcddrl 
1875 

1878 Dciiksctir  d  K.  Al^ad.  d  AViss                         9  Tt82 
1H7H 
1882 

A'c'^l-J^lli   VrtrM^K    lilkt     i   ]»ji   Ii:i7  cl 

A  large  and  dark-colored  form  of  this  species  was  found  very  abundant  off  Point  Franklin  in 
fathoms. 

The  specie.s  has  been  recorded  from  New  England,  Gulf  of  St.  Lawrence,  Labrador,  Greenland, 
England,  Norway,  Spitsbergen,  Nova  Zembla  (and  between  Nova;  Zembla  and  Fran/  Josef  Land 

during  the  drift  of  the  Tegethoff),  and  as  far  east  as  longitude  C5°  20'  east  (Kara  Sea),  also  from 
the  sea  of  Ochotsk  (texte  Ljungma-n). 

14.  OPHIOGLYFH  4.  ROBUSTA  (Ayres)  Lyman. 

Year. 

1881 

1871 

M-i:, 

!  'HTb.'H   

Oplmtra  squawoxa,  Liitkcu   
!  Yifkon   
i  utken    

M.  S;ii-»   I.\-|i.;lll   

i  l^rn   

uiibiua   
I.iitkcu    

:  !'   

SnixluT^   

Citations. 

I'm.'.  Host  Soc.  Nat.  Hist.,  iv.  p.  134. 
Stllln-rluluVs  .limnia]  of  ii  \  n\  a^c,  \  r..  ii,  ;i],jt  ,  ]».  <  r:  v  . 
ViUensk.  Meddel.,  p.  100. 
\ 'idi'nak.  Mcdd.-l.,  p 
AiMit.  ml  JMst.dp.  .p.  4(i. 
(»\'f!:-i^t  ai'  \<n L'rs  Bobloodermer, p. 22. 
Illll^l.  C:lt.    MlIS    Cl'lM  ]>.  7l:nl..  i.   t 

ill  IV.  ill' K.  Vi'ti'!is!;.-AK;iil.  I'oi  h;M!.'.L.  xxxiii,  p.  308. 
Viil.-iisU.jr.'ilili'l.,  \\iii.  ]' 

L'tc  DGntsclieNordpolarr,  ii,  11  L!.~>:I. 
(Niuniiiiil  li.sl)  An  1  i.  I.-.". •  •lir.  il.  K.  Altail.  il.  \Vi.s-..  xxxv.  |  ; 
Oi'l'v.  nl1  K.  Vi'ti'iisk.  . \kuil.  I'oiliiiiiill.,  .NXXV,  p.  34. 
Vc^'.i  Kxi>.  Vi-li'iisk.  lukt.,  i,  p.  , 
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This  species  was  dredged  in  very  great  abundance  oft'  Point  Franklin  in  13£  lathoms.  Some 
individuals  have  the  papilla1  of  the  arm-comb  obsolete. 

The  species  has  been  recorded  from  New  lOngland,  the  Gulf  of  St.  Lawrence,  Labrador,  Well- 
ington Channel,  Greenland,  the  Faroes,  the  Shetland  Islands,  England,  Denmark,  Norway,  Spits- 

bergen, Nova  Xembla  (and  to  the  northward  during  the  drift  of  the  TegethofV),  and  the  Kara  Sea 

as  far  east  as  longitude  65°  20'  east. 

15.  OPHIOGLYPHA  NODOSA  (Ltk.)  Lymaii. 

Year. 

1SS1 isr,7  ; 

Name. Citations. 

IMS 
iwir. 186 
1S.-71 

ic7:. 

Ol'ltii'i'tl  mxliwd,  I.iitkcn        Viitrli.sl..  Mrildl-l.,  p.  100. 

<> !•!,',  :i I'll  lutduHU,  l.ijtkou      Vidcusk.  Meddel.,  p.  51. Ophiura  ii'itln.'iu,  l.iitki  TI    .        Addit-ad  Hist.  Oph.,  p.  48. 
Opfiiofflypha  nOfSMO,  L.yinan      llhist.  Oat.  Mils.  (Jctinji.  /o(il.,  i.  p.  4'.'. 

•.man      Oi'fv.  af  K.  Vcl.'iisk.-Akail.  Kiiihandl..  xxxiii,  p.  308. 
O/'AiV  l.t'ifkuii      Vidensk.  Mrddcl.,  xxiii.  p.  307. 

•,  Liiliu  u      (Xinniiial  list)  Antic  Manual,  p.  IKS. 
<)(  IV.  :1|  K.  Vi-tciisk.-Akad.  Fiirliainll..  \x\v.  p.  34. 

1>.  Vctensk.  lakt,  i,  pp.  693-713. 
Opkiujltifpha  nodvfa,  Stuxbcr^  . 

iitha  nodosa,  Stnxber^   

One  good-sized  specimen  was  obtained  on  the  muddy  bottom  just  outside  the  grounded  ice  in 

15  fathoms,  August  S,  1883,  and  one  or  two  small  ones  near  the  station  in  L'i-3  fathoms.  Twenty- 

h've.  small  specimens  were  obtained  in  the  rich  haul  off  Point  Franklin  August  31,  1883. 
The  color  of  this  species  when  alive  is  a  bright  crimson  above  and  white  underneath. 

It  has  been  recorded  from  Newfoundland,  Greenland,  and  Spitsbergen,  and  the  Swedish  expe- 
ditious obtained  it  at  various  points  along  the  northern  coast  of  Siberia  from  Nova  Zembla  to  the 

Vega's  winter  quarters. 

16.  OPHIOPHOLIS  ACULEATA  (Retz.)  Gray. 

Tear. Citations. 

IT.i'J 

1780 
1780 
1840 
1842 

18f>4 1857 
1858 
1861  | 

186C 
1871  j 

1875 

1878 
1882 

JIM!*  scolopcndrica,  Linek  ................ 
A.tterian  ujiliittfa,  O.  Fabmius  ............. 
Aytcrias  aculeala,  Kct/.iu^  ................. 
Opltioleplt-  aculcata,  Miiller  and  Troschd.; 
"j't.i  ̂ .'/n--     t  V  >liio]iht.lig)     8Colcptll<Ji 

Miillcr  and  Trosrlu-1. 
ftphivphrfig  ai'Ailcata,  Gray  ................ 
Ophiopholi*  stolnpendrica,  Lntkcu  ......... 
Ophiupholis  aculeata,  Liitkcn  ..............  i 
Ophiopholis  aculeata,  Liitkcn  .............. 
Ophwpholis  aculcata,  M.  Sars  .............. 
Ophi<<phnli8  aculeata,  I-junffniaii  ........... 
Ophiopholis  actdeafa,  I^iitken  .............. 
Ophwpholts  aculeata,  Littken  .............. 

'.  i<>iJ/<,[i.?  it  i-  id'  at*;,  v.  Maren/.ellcr  ..... 

V>ph!i>i>>i6lis  aculeatit,  Sdixber^ 

Do  Stellis  Mnrinis,  p.  52.  pi.  xi,  fig.  71. 

Fauna  Groenlandica,  p. ',','  I . Asteria;  (leuera.  p.  24C. 

Wicgman's  Arcliiv,  Jahre.  0,  i,  p.  itj-S. 
Sjstem  der  Astcridcn.  p. !)(;. 

Eadiatcd  Animals  of  the  British  Museum,  p.  25. 
Vidensk.  Meildel.,  p.  103. 
Vidensk.  Meddcl.,  p.  52. 
Addit.  od  Hist.  Oph..  pt.  i,  p.  60,  pi.  ii,  fits.  15, 10. 
Oversigt  af  Norses  Kcliinodermer,  p.  14. 
O.'fv.  at'  K.  Vetensk.-Akad.  Fdrliamll.,  xxniii,  p.  325. Vidcu!.k.  Mcddel.,  xxiii.  p.  307. 
(XoTninal  list)  Arctic  Manual,  p.  185. 

.  hr.  d.  K.  Akad.  d.  Wiss.,  ixxv,  pp.  358, 383. 
,CK.  Vetensk.  -Akail.  Forhandl.,  xxxv.p.  36. 

Vega-Eip.  Vctonksk.  lakt,  i,  p.  706. 

We  found  this  species  very  abundant  and  of  large  size  off  Point  Franklin  in  13A  fathoms.  The 
specimens  brought  home  are  indistinguishable  from  0.  aculmht  from  the  New  England  coast,  except 
for  the  fact  that  the  small  deciduous  spines  on  the  dorsal  surface  of  the  disk  are  a  trifle  larger  and 
more  numerous,  and  the  skin  round  the  mouth  and  on  the  under  surface  of  the  arms  appears  a 
little  thicker. 

This  occurrence  indicates  a  circuinpolar  distribution  for  the  species.  It  would  have  been 

natural  to  suppose  that  the  allied  Pacific-coast  species,  0.  Kcnnerlyi  Lymaii,  would  be  found 
extending  up  from  the  temperate  regions  into  the  Arctic  Ocean,  as  O.  aculeata  does  on  the 
Atlantic  side. 

The  occurrence  of  this  Atlantic  form  in  this  part  of  the  Arctic  Ocean  may  be  compared  with 
the  occurrence  at  Point  Barrow  of  two  species  of  birds  (Pelidna  subarquata  and  Actodromas  fusci- 
collis)  heretofore  supposed  to  be  confined  to  the  eastern  coast  01  the  continent. 

0.  aculeatu  occurs  abundantly  on  the  coast  of  New  England,  Newfoundland,  the  Gulf  of  St. 
Lawrence.  Labrador,  Greenland,  Iceland,  the  Faroes,  Norway,  the  Baltic,  the  British  Islands, 
Spitsbergen,  Nova  Zembla  (and  north  towards  Franz  Josef  Land),  and  the  Kara  Sea  as  far  east  as 

longitude  65°  35'  east.    (Swedish  Expeditions.) 
II.  Ex.  44   21 
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17.  ASTROFHYTON  sp. 

While  we  were  fishing  for  cod  iu  about  18  or  20  fathoms  off  the  East  Head  of  Plover  Bay,  East- 
ern Siberia,  on  the  voyage  up  in  1881,  the  hooks  brought  up  several  fragments  of  arms  and  two 

small,  complete  individuals  of  a  species  of  Axtrophi/ton  of  a  bright  orange  red. 
As  the  alcohol  was  out  of  reach  in  the  hold,  I  endeavored  to  preserve  these  specimens  dry, 

but  they  were  unfortunately  lost  in  the  confusion  of  landing  and  building  our  house  in  unfavorable 
weather. 

ANTIIOZOA. 

ALCYONARIA. 

ALCYONID^E. 

1.  ALCYONIUM  RUBIFORME  Dana. 

Year. Name. Citations. 

1834 

1846 

1869? 

Lt'/xilarit;  n                       randt    
    Prodr.  Deacrip.,  Ac.,  p.  7  ti'Wi. 

   ,  Mt'iu  linsl   SiM'ii'tv  Nat  jfist    i   p  4 

Alcyonium  rubiforme,  Vcrrill    (     N.                      .i'a,  fniiii  Tiaus.  Conn.  Acad.  Arts  anj  Soi.,  i,  p.  459 

'"I        (reprint  1869-'70). 

This  species  was  found  washed  up  on  the  beach  iu  considerable  numbers  after  gales  of  wind, 
while  the  sea  remained  open.  It  was  dredged  in  great  abundance  on  the  rich  ground  west  of  Point 
Franklin,  in  134  fathoms.  Two  small  specimens  were  obtained  on  a  pebbly  bottom  off  Port  Clar- 

ence, in  74  fathoms,  September  4,  1883,  and  one  large  and  very  pale  specimen  came  from  a  similar 
bottom  at  the  head  of  Norton  Sound,  iu  5  fathoms.  We  also  obtained  this  species  on  our  fishing- 
lines  when  catching  codfish  in  about  '25  fathoms  of  water  off  the  entrance  to  Plover  Bay,  Siberia. 
Its  color  when  fresh  is  a  bright  strawberry  red. 

The  species  has  been  recorded  as  occurring  in  the  Arctic  Ocean  north  of  Bering  Strait,  and  on 
the  west  coast  of  the  strait  (North  Pacific  Exploring  Expedition),  also  Seniavin  Strait  (Brandt). 
It  also  occurs  on  the  banks  of  Newfoundland,  where  it  is  known  to  the  American  fishermen  as 

"sea  strawberries,"  according  to  Capt.  J.  W.  Collins,  of  the  U.  S.  Fish  Commission,  and  in  the 
Northern  seas  of  Europe. 

Alcyonium  sp.,  mentioned  in  the  Vega-Expeditionens  Vetenskapliga  lakttagel.ser,  i,  as  occurring 
in  the  Siberian  Arctic  Ocean,  probably  refers  to  this  species. 

AcTINARlA. 

ACTINIDJE. 

2.  TTRTICINA  CRASSICORNIS  Ehr. 

Tear. Kame. Citations. 

177C 
Prodr  Zoiil  Danic    p  °^I 1780 

1806 

1634J 

fActi-i                   -,  Mi-llor    
Igacmffd  (  Vrticina)  crassicornig,  Bhrenberg i'.IMInil    

,!iit    

39. 

>.  83. 
\niiu.,  &c.,  p.  13. 

p.  Ki. 
18G9 

'niffola,  .Stinjprtoii  . 
•  trill    

M.   ill.    f,                                                                                                           (ipr.O. 

urn 
i:ailiat:t,  tV"                                                            d  ̂ci.,  i,  p.  409 

1870$ 

1678 rrassicornis,  Latken  .  .  . 

• 
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Tho  largo  sea  anemones  brought  Lome  by  th"  expedition  belong,  in  all  probability,  to  this 
species,  as  well  ;is  can  be  made  out  from  alcoholic  specimens.  The  color,  when  living,  varied  from 
bright  orange  red  to  crimson,  IVeijiiently  in  splashy  stripes  on  a  paler  ground. 

Large  numbers  were,  washed  ashore  during  the  great:  gales  in  the  autumn  of  ISSI,  and  they 
were  occasionally  picked  up  on  the  beach  during  the  season  of  open  water  of  1882.  They  appeared 
to  be  rather  plenty  on  what  was  called  the  "fishing-ground,"  a  place  about  two  miles  from  the 
shore,  where  the  natives  were  catching  polar  cod  through  the  ice  in  10  to  15  fathoms  of  water.  A 

few  large  ones  were  dredged  oil'  Point  Franklin,  iu  13£  fathoms. 
This  species  is  cirenmpolar  in  its  distribution,  and  is  recorded  from  Greenland,  Norway.  Ice- 

land, England,  the  cast  coast  of  North  America  as  far  south  as  Cape  Cod,  Bering  Strait,  Sitka, 
Puget  Sound,  and  the  Arctic  Ocean  between  Nova  Zernbla  and  Fran/  Josef  Land. 

Subfamily  PHELLIN^E. 

3.  ?  PHELLIA  ARCTICA  Verrill. 

Year. 
Name. Citations. 

1868 PheUia  arctica,  VerriU    Proc.  Essex  Inst.  vol.  v  p  3°8, 
>.  490  [from  TrauH.  Conn.  Acad.  Arts  and  Sci., 

1870) 

i],  (reprint  1869-70). 

Several  specimens  of  a  rather  small  polyp,  with  a  rough  thickened  epidermis  and  covered  with 
grains  of  sand,  were  dredged  off  the  station,  in  from  2£  to  5  fathoms,  especially  on  the  patches  of 
mud  and  sand  mixed. 

All  the  specimens  have  the  disk  and  tentacles  retracted,  and  are.  much  shrunk  in  the  alcohol, 
so  that  identification  is  practically  impossible. 

They  are  very  likely  to  belong  to  this  species,  which  was  described  by  Verrill  from  a  single 
specimen  brought  home  by  the  North  Pacific  Exploring  Expedition  from  the  Arctic  Ocean  north 
of  Bering  Strait,  in  30  fathoms  of  water. 

A  species  of  Phcllia,  which  is  probably  the  same  as  this,  was  obtained  by  the  Austro-Hungariaii 
Expedition,  in  1873,  during  their  drift  between  Nova  Zembla  and  Franz  Josef  Land. 

A  third  species  of  Actiuoid  polyp  also  occurred  on  the  beach  in  large  numbers  among  the  largo 
sea  anemones.  Specimens  were  obtained,  but  were  spoiled  in  the  attempt  at  preservation.  In 
contraction,  it  appears  to  be  devoid  of  a  sucking  disk  at  the  base,  and  takes  a  spherical  form. 
The  color  is  white  and  translucent  like  pure  paraffiue,  and  the  radiating  septa  are  visible  through 
the  walls,  giving  it  the  appearance  of  a  large  gooseberry. 

HYDROZOA. 

My  drawings  of  Medusa;  observed  near  Point  Barrow,  with  the  notes  I  made  concerning  them 
have  been  referred  to  Mr.  J.  W.  Fewkes,  of  the  Museum  of  Comparative  Zoology,  Cambridge, 
Mass.,  who  has  kindly  examined  them,  and  presents  the  following  report : 

iLIST  OF  TUE  MEDUSA  FROM  NEAR  POINT  BARROW,  ARCTIC  OCEAN. 

By  J.  WALTER  FEWKES,  Ph.  D. 

CTENOPHORA. 

£eroi;  roseola  (sp.  Ag.). 
Mertcnsia  ovum  Miirch. 

Pleurobracliia  rhododactyla  Ag. 

DISCOPHORA. 

Aurelia  labiata  ?  Cham,  et  Eyren. 
Cyanea  Postelsii  f  Br. 
Chrysaora  mclunaster  Br. 

Large  Discophore,  "rich  blue  violet"  in  color. 
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TRACIIYMEDUSA. 

citrai  Ksch. 

Aylanthit  Camtisditttii-o  llacek.  (sp.  A.  Ag.). 

HYDROIUA  (GONOP11OKE3). 

Oemmai'iit  ? 

Mcliccrtuin  sp.  .' 
Nn>:ii(t  rontirin  Ilaoi-k. 

Stttia-ophoru  Mcftfiinii  f  Br. 
Medusa  resembling  Turris. 

Chrysaora  melaiiaster  BP.ANPI 

1'mbrella  flat,  disk-shaped;  radius,  a  little  more  than  height;  diameter,  1  foot.  Aboral  sur- 
face marked  with  K!  radial  stripes  of  brownish  color;  32  marginal  lobes,  each  rounded  and 

destitute  of  marginal  teeth.  Sense  lappets  slightly  broader  than  the  tentacular.  Oral  arms  4  in 
number:  length,  3°;  stout  at  common  origin,  tapering  to  pointed  extremity,  and  abundantly 

fringed  with  folds  on  inner  margin.  Sense  bodies,  8.  Tentacles,  2-1;  length,  3'.  There  are  3  ten- 
tacles lictween  each  pair  of  sense  bodies.  Color,  bell,  mouth  arms,  light  brown;  radial  stripes  of 

the  umbrella  darker;  tentacles,  dark  brown;  frills  on  the  oral  arms,  reddish.  Locality,  Point 
Barrow.  Taken  in  August,  1883. 

From  the  colored  sketches  it  is  not  difficult  to  distinguish  this  species  as  ('.  mdaiiustcr.  Of 
other  species  which  the  drawings  resemble  might  be  mentioned  the  closely-allied  C'.  hcleola  Brandt. 
They  differ  from  the  latter  in  not  having  teethed  marginal  lappets,  in  the  tentacles  being  shorter 

(in  helvohi  they  are  as  long  'as  the.  mouth-anus),  and  in  the  colors.  The  colors  agree  more  closely 
with  those  of  (•'.  m<-l<tn(tnter  than  of  helrolu.  There  are,  however,  several  differences.  The  varieties 
of  color  in  C.  mediterranea  from  different  localities  have  been  described  by  Ilaeckel,  and,  consider- 

ing the  great  variation  which  lie  has  shown  to  exist  in  the  same  species,  we  must  not  lay  any  great 
stress  on  differences  of  color  as  a  distinguishing  feature  of  different  species  of  Chrysaora. 

The  species  (C.  melaiiaatcr),  according  to  Brandt,  is  never  "less  than  a  foot  in  diameter" 
(meaning,  of  course,  the  adult).  Mr.  Murdoch's  drawings,  therefore,  represent  small,  perhaps 
young,  specimens.  The  sixteen  accessory,  small,  marginal  lappets,  which  in  older  forms  differen- 

tiate themselves  from  the  sixteen  ocular  lappets,  are  not  represented  in  the  drawings.  \Ve  may 
account  for  their  absence  from  the  youth  of  the  specimens  drawn. 

-Sigma  citrea  E.srir. 

Since  the  original  description  of  this  species  by  Esehscholt/  in  1829  it  has  never  been  reob- 

served.  The  locality  from  which  the  specimen  which  he  described  was  taken  is  34°  N.  Int.,  201°  W. 
long.,  North  Pacific. 

Ksdischoltz  described  two  species  of  ̂ Eyinit,  A.  ronea  and  A.  cifrca.  The  sEginu,  collected  by 
Mr.  Murdoch  resembles  more  closely  the  descriptions  of  the  latter. 

Alexander  Agassi/,,  in  "North  American  Acalepliie,"  described  from  Nahant,  Mass.,  a  new 
genus  of  hydroid  jelly-fishes,  which  he  called  ('amixtnellu  (sp.  pachyderma)  ;  this  genus  is  referred  by 
1  laeckel  to  .Kylnn,  under  the  name  of  A.  iiachydenna.  The  anatomy  of  ̂ umpnncUa  is  very  different 

from  that  of  .-Eyina,  and  unless,  with  Ilaeekel.  we  regard  Iliese  differences,  following  Alexander 

Agassi/.'s  descriptions,  as  "BeobachtungS  fehlern,"  we  can  hardly  look  upon  the  two  as  belonging 
to  the  same  genus.  If  Camptuulla  is  generically  different  from  .-Eyin«,  it  is  necessary  to  substitute 
the,  name  .-Eyinnrld  Ilaeckel  for  it,  since,  as  Ilacckcl  has  well  observed.  CumpanclUt  was  applied  in 
l.SL'f)  to  an  Infusorian.  A  new  description  is  necessary  before  we  can  certainly  know  that  ̂ -Eginaria 
is  generically  different  from  ̂ Kgiim. 

Of  other  species  of  .Eyina,  A.  rhotUna  Flaeck.  and  A.  ('<nnn'ic»i:iit  Haeck.  were  found  in  the 
('.  tileries.  and  .1.  /•,'  .•:,  -It*,  •/ntlt^li  Ilaeek.  in  the  A  /.ores.  The  six  known  species,  according  to  Haeckel, 
"geho'ren  siimmtlich  der  \viirmeicn  /one  dcr  uordlichen  Krdhiilfte."  Mr.  Murdoch's  observation 
of  .-I.  i-  it  rat  in  the  Arctic-  Ocean  shows,  however,  that  the  genus  has  a  wider  distribution  as  far  as 
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temperature  is  concerned.  Considering,  as  Haeckel  does,  that  "Campanclla"  is  a  species  otJUginu, 
his  remarks  on  its  limitations  in  distribution  do  not  hold,  for  the  distribution  as  known  when 

"  Das  System  der  Medusen"  was  written.  The  only  locality  where  "Campanellan  has  been  taken  is 
Nahant,  Mass.,  \vliieh  certainly  is  washed  by  cold  waters  and  belongs  to  the  colder  zone.  It  is  ;t 

significant  fact  that  "CampancUa  "  has  never  been  taken  in  the  bays  south  of  Cape  Cod,  where  the 
water  is  much  warmer.  The  medusae  of  Massachusetts  Bay  are  those  characteristic  of  colder 
waters,  while  those  of  Narragansett  Bay,  which  is  south  of  Cape  Cod,  belong  to  the  warmer  /one 

of  the  North  Atlantic.  "Campanella"  is  fonnd  in  the  colder  waters,  and  systematic  lishiug  for  a 
number  of  years  in  the  latter  locality  has  never  brought  it  to  light. 

Locality. — Capo  Smythe,  Alaska. 

Aglantha  camtschatica  HAKCK. 

The  figures  add  a  little  to  our  knowledge  of  this  species.  Alexander  Agassiz,  in  his  descrip- 
tion (North  American  Acalephre)  of  the  same  from  Galiano  Island,  Gulf  of  Georgia,  says  there  are 

from  40  to  48  tentacles.  Mr.  Murdoch's  notes  record  "  96  tentacles."  The  "  three-lobed  mauubrium," 
mentioned  in  the  same  notes,  must  have  been  observed  in  an  abnormal  specimen  (normally  there 
are  never  less  than  four  lobes). 

TIME  OF  YEAU  WHEN  JELLY-FISHES  MENTIONED  IN  THE  LIST  ABOVE  WEKE  TAKEN. 

B.  roseola,  March  7,  July  18. 
M.  ovum,  August  2. 

P.  rliododactyla,  July  18  (in  all  stages  of  growth). 
A.  laliata,  August  and  September. 
C.  Postelsii,  August  to  September  15,  January  7,  February  6. 
Ch.  melanastcr,  August  11  to  October  13. 
A.  citrea,  February  27  to  May  31. 
Ag.  Camtschatica,  July  18. 
Gemmnria,  August  2. 
Mclicertum,  May  24. 

8.  rosuria,  March  9,  April  26. 
St.  Mcrtensii,  August  and  September. 

Turris-  like  Medusa,  March  13. 

HYDROZOA. 

H YDEOID A  ( Tropliowmes). 

The  Hydroid  Medusae  observed  by  the  expedition  have  been  described  above  by  Mr.  Fewkes. 
The  following  species  of  Ilyilrokls  are  represented  in  the  collection  by  their  trophosomes. 

1.  SERTULARIA  VARIABILIS  S.  F.  Clark. 

Tear. 

1870 

Xaroc. 

S.  ]•'.  Chirk. 
S<-i™ljlic  r.esults  of  the  Exploration  of  Alaska,  i.  p.  17.  pi.  viii. 

:(M8.  pi.  ix,  ligs.  40,  5U. 

One  large  cluster  and  some  fragments  were  dredged  on  a  pebbly  bottom  in  5  fathoms  near  the 
head  of  Norton  Sound. 

Clark  has  described  the  species  from  various  points  on  the  coast  of  Alaska,  both  from  among 
the  Aleutian  Islands  and  from  Bering  Sea. 
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2.  SERTULARELLA  TRICUSPIDATA  Hiiicks. 

Citations. 

!<liv'  ,.',T,  Hindi*      liritiih  llvilroicl  /oo|ihvl«s.  p.  I1:)'!.  pl.-!7,  fig.  1. 
SrrtultrtUa  trinn-i  '!,-  Dentaobo  NoidpoUrf..  ii,  ]>.  41(i. 

(Noio.  C&C  Manual,  p.  190. 
K.-.v  oi1  KxpL  of  Alaska,  i,  p.  20. 

ISf* 
1874 

JeriulareUa trieuipidata     . 
•'tularella  trieiuphlata.  S.  F.flaik 

This  was  dredged  in  very  great  abundance  off  Point  Franklin,  iu  13J  fathoms. 
It  has  been  recorded  from  the  Aleutian  Islands  and  the  Shumagins,  and  also  from  Greenland. 

3.  THUIARIA  CYLINDRICA  S.  F.  Clark. 

Year. Xaino. Citations. 

1876 
Thuiaria  cylindrica  S  I'  Clark Scient  Re^  of  l£xpl  of  Alaska   i   j»  '*•'  \\\  x  fi<*  57 

Several  specimens  of  a  Tlnnuria  were  dredged  off  Point  Frankliii  in  i;>J  fathoms,  whir.-h  I 
refer  with  some  doubt  to  this  species. 

It  differs  from  Clark's  types  in  the  National  Museum  in  having  the  longitudinal  rows  of  hydro- 
thecai  less  obvious,  and  the  apertures  of  the  hydrothecie  directed  alternately  in  opposite  directions. 

This  species  was  originally  described  from  the  eastern  shores  of  Bering  Sea. 

4.  TUBULARIA  sp. 

A  good-sized  species  of  Tubular ia,  closely  resembling  T.  indivisa,  but  apparently  having  more 
numerous  oral  tentacles,  and  of  a  bright  crimson  color,  both  stem  and  head,  was  quite  abundant 
on  the  patches  of  mud  and  sand  mixed,  close  to  the  station,  in  2J  to  .5  fathoms  of  water. 

TUNIGATA. 

ASCIDIACEA. 

ASCIDLE  SIMPL1CES. 

1.  ?  BOLTENIA  sp. 

Several  large  Boltenias,  in  form  closely  resembling  the  ordinary  U.  boltcni  of  the  Atlantic  coast, 

•were  found  washed  up  on  the  beach  October  13,  1881,  after  a  heavy  westerly  gale.  They  were  a 
brilliant  red  in  color. 

Tlie  same  (?)  species  was  also  dragged  up  by  the  cod-lines  in  about  IS  or  20  fathoms  of  water 
off  tlie  mouth  of  Plover  Bay,  Eastern  Siberia. 

2.  ?  MOLGULA  sp. 

A  small  round  Ascidian.  always  covered  with  sand,  and  probably  a  species  of  Molyula,  was 
dredged  in  considerable  imnibers  on  the  patches  of  mud  and  sand  mixed,  in  about  2i  fathoms,  close 
to  the  station. 

3.  HALOCYNTHIA  PYRIFORMIS  (Rathke)  Verr. 

Year.                                       Xanir. Citations. 

1780     Aecidia  vitlosa,  ().  Kal-nrins    Fauu.  Gr<e:il..  '-'.^  (texte  Lii(kcii). 

fig  38 lK4'.i     .\*riflia  ptfTi/onnis,  Miiller    Nat,  Tids.,  i  II,  iv.  p.  !i:>. 

()  p  157 

A  single  rather  small  specimen  of  this  species  was  picked  up  on  the  beach  near  the  station. 

Mr.  Dall  found  it  of  large  size  and  brilliant  coloring  at  Plover  Bay,  Eastern  .Siberia,  and  at  Pctro- 
paulovsk,  Kamtschatka. 
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It  is  recorded  on  the  eastern  const   of  .North  America  from  Massachusetts  Hay  <o  ( ireenhind, 
and  also  from  Norway. 

I'ulliis  (loc.  <-it.)  records  it  fiom  the  Kurilc  Islands,  but  the  specimens  of  LophotkvHtlfatl 
in  association  with  which  this  species  was  brought  to  him,  arc  believed  to  have  come  from  St.  Paul's 
Island,  Bering  Sea. 

THALIACEA. 

4.  ?  SALPA  HERCULEA  Dall. 

iTear. Name. Citations. 

I  1871 
American  Journal  of  Concuolopv,  vil,  pt.  2,  p.  158. 

As  we  approached  the  Aleutian  Islands  in  August,  1881,  we  observed  many  enormous  solitary 
r,  4  or  5  inches  iti  length, 
.fudging  by  their  size  and  the  red  color  of  the  viscera,  they  probably  belong  to  the  species 

provisionally  described  by  Mr.  Dall  as  above. 

LAIIVACEA. 

5.  APPENDICULARIA  up. 

I'roiii  August  8  to  15, 1883,  the  water  swarmed  with  myriads  of  a  large  Appendicularia  floating 
backwards  and  forwards  with  the  tide.  The  animals  were  extricating  themselves  from  their 

"houses"  and  swimming  free.  The  discarded  "houses"  continued  to  drift  about  for  days,  and 
wen:  washed  up  on  the  beach  in  windrows. 

POLYZOA. 

The  study  of  the  Polyzoa  brought  home  by  the  expedition  has  been  attended  with  great  diffi- 
culty on  account  of  the  absence  of  identified  material  in  the  National  Museum  for  comparison. 

I  have  been  able  to  make  out  three  species,  which  were  preserved  in  alcohol.    They  are  as 
follows : 

CHILOSTOMATA. 

1.  GEMELLARIA  LORICATA  (Lin.)  Busk 

Tear. 
X.iini'. 

Citations. 

1758 1X07 

]*?-> 

1S78 

1878 
1882 

Kerlularia  lorieata,  LinnA      S.yst.  Natural  edit,  x,  p.  815. 

< -icata,  Smitt      O'efv.  nf  K.  Vetensk-Akacl.  r;hbamll.,xsiv,  p. 28C, pi.  xvii,  fig.  54. <lcmdlaria  loricala,  Lutkeu   I  (Xoniiiuil  Hat.)     Arctic  Manual,  p.  140. 
GemM'i.  v.  Mnrcnzcllor      Denkschr.  d.  K.  Akad.  d.  Wisa.,  xxxv,  p.  389. 

' ria  loricafa,  Smitt      OeiV.  af  X.  Vi-tonsk-Akad.  Forliandl.,  xxxv,  p.  18. 
Gcmdlurialoricata,  Stuxborg     Vega-Esp.  Vctensk.  lakt.,  i,  pp.  697-703  (passim). 

One  large  cluster  was  found  washed  up  on  the  beach  near  the  station. 
It  has  been  recorded  from  the  Baltic,  Norway,  Spitzbergeu,  Greenland,  England,  the  Gulf  of 

Saint  Lawrence,  New  England,  Xova  Zembla.  and  northwards  towards  Franz  Josef  Laud  during 
the  drift  of  the  TegetholV. 

2.  FLUSTRA  PAPYREA  (Pall.)  Snntt. 

Year. 

1S07 
lK7f> 

1878 

Citations. 

!la*    Klnii-lim  ZiKiphyt.,  p.  5ii. 
   Ool'v.  :il'  K.  VftrnsU  AUml.  V'i"irlwi:ill.,  Kxlv,  p.  '•'•"'•>.  pi.  xx.  rlj:3. 9-11. 

i  iithcli    (  \ out iicil  list).     Arrlu-  Manual,  p.  1  III. 
F.filrti  ;•  •  III       Oi'l'v .  :i!' Vc!cii!<U-Ak:iil.]''iii'li:iiiill.,  x\xv,  X«  :i,  p.  1C.  . 

ThU  species  occurred  in  very  great  abundance  oft' Point  Franklin,  in  !.'!/,  fathoms, 
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It  has  been  found  on  the  eastern  coast  of  North  America  north  of  Cape  Cod,  in  Greenland, 

tin-  Mediterranean  (tcste  Snritt),  and  the  Atlantic  from  the  British  islands  to  Spitsbergen  and 
Nova  Xembla. 

3.  LEIESCHARA  SUBGRACILIS  (D  Orb.)  Smitt. 

This  was  very  abundant  off  Point  Franklin.  It  has  been  previously  obtained  in  Labrador, 

(Packard),  Greenland  (Fabridns  and  Liitken),  Spitsbergen,  and  Nova  Zeinbla  (Swedish  expeditious), 
and  north  of  Nova  Xembla  towards  Fran/,  Josef  Laud  (Austro-Hungarian  Expedition). 

Membra  nipoi-n-  sp.  and  Dixcoptmt .'  sp.  were  found  incrusting  tlie  dead  gastropod  shells  that 
washed  up  on  the  beach. 

At  least  two  other  other  species  of  Polyzoa,  which  at  present  cannot  be  determined,  wero 

dredged  oft'  Point  Franklin. 

PORIFKRA. 

At  least  three  large  species  of  sponges,  one  (probably)  keratose  and  two  (or  three  f )  silicious 

•were  dredged  off  Point  Franklin. 
They  were  all  obtained  in  considerable  abundance,  and  are  in  a  good  state  of  preservation,  but 

are  quite  indeterminable  with  the  resources  at  my  command.  They  will  have  to  be  reserved  for 
future  special  study. 
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ton  dra. 
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SUMMARY  OF  HY1JROZOA. 
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In  the  Ion-going  report  I  have  endeavored  to  make  the  synonymy  of  the  species  as  complete  as 
]i!i,sil)lo  for  references  to  works  on  arctic  and  boreal  zoology,  and  Lave  generally  confined  myself 
to  such  references. 

The  following  list  does  not  undertake  to  be  a  complete  bibliography  of  the  subject,  but  contains 
the  most  important  works,  chiefly  oil  arctic  or  boreal  zoology,  which  I  have  been  able  to  examine 
myself.  They  are  arranged  chronologically. 

OF    WORKS    CONSULTED    IX    THE    PREPARATION    OF    THIS    REPORT. 

1774.  P.U.I.  AS,  1'.  S.     1'iMri.S.  Pnllus,  M.  D.,  Profess.  Hist.  Xat.  ct  Acad.  Scicut.  Iiuper.  I'cti'opol.  iiiciubr.  ordiu.     Acuil. 
Nat.  Cur.  et  Soc.  Reg.  Anglic.  Sodalis  Spieilogia  Zoologica  Tomus  I,  contineus  Qnadrnjiediuin,  Aviuiu, 

Amiiliibioruin,  I'isciitin,  Insectorarn,  Molluscorum,  Alioninuino  m.irinornin  fasciculus  dcccin.     2  vols.     4to. liii. 

1774.  1'iin-i's,  COXSTANTIXK  JOHN.     A  Voyage  towards  tlie  North  Pole  undertaken  by  liis  Majesty's  command.     177:!. 
By  Constantino  John  Phipps,  London. 

1770.  Mi'u.Ki:,  O.  F.     /oiilogiin  Dauic.T,  Prodromns.  sou  Auimalimu  Huuhr  ct  Norwcgi;e  iudigeuarum  cliaracteres. 
noniina  ot  .\vnonynia  imprimis  popularium.     Anctore  Othonc  Friderico  Miiller,  Kegi  Danife  a  Consiliis  Status, 
Acad.  Sclent.  N.  Curios.  Holmeiis.  et  Boica1.    ITaMiieus,  Norv.  Ucroliiu-ns.  aliariniKiuc  Societ.  Liter.  Sodali, 

Ae.id.  Par's  C'onv  ".p.     Coiienhagen. 
17-n.   l''.\r.i:i(  if.-i,  OTIIO.     Fauna  (.nnilandica,  systcmatiec  sisteus  Auiuialia  Grttiilamli;;'  occidcntulis  hacti'iiiis  inda- 

!^ata,  quoad  nomen  spccilicttm,  triviale,  vernacnlnmqne;  syuonyma  auctornni  }iluriuin,  deseriptioneui.  locum, 

victuni,  griici-atidiiciii.  mores,   usum  :  eapturamquo  singuli,  j>rout  detegcmli   oeeasio  I'uit  maximaque   parte 
seenudum  projirias  observat  iones  Othonis  Fabric!!  ministri  evangelii,  quondam  Orrenlandis  ad  coloiiiam  Fridcr- 
iebshaab,  jiostliac  norvagis  Drangedaliie,  iiuue  vero  Danis  Hopnnti  Iuti;e,  iiiruiliii  Micietate  scieutiaruiii  qua' 
est  Ilafniie.     pp.  xvi,  4,V_>,  pi.  1.     Hafnia-  et  Lipsia'. 

1788.  F.MiKK'irs,  Orno.     Ues!crive.lso  over  den  store  (iriiulaudskc  Krabbe,  ved  Otho  Fabrielus.     Xye  Samling  at'  d<'t 
Ivonyeligc  Danske  Videnskabers  Sclskabs  Skrivter.     Tredie  Dcel.     Kjobenhavn. 

]7---  l^OG.   Mi'l.  i.v.i!,  O.  F.   /oologia  Dauica  seu  Animaliuiu  Daniie  et  Nor\v{-gi;r  rariorum  ac  minus  nofoium  Doscri])- 
tiiines  et  Historia.     Auctore  Otlmuo  ]'"ridi'rieo  Miiller,  Kegi  Dania'  a  eousiliis  confer.  Acad.  Scieut.  ct  Cur. 
I  tin  ion.  Holm,  ct  Boica1,  Havn.  Korv.  Korol.  Bern.  Dantisc.  et-Lond.  se.  Sue  is  t.  Lit.  Soda  H  Acad.  Paris.    C'firrrsp. 
Polio:  \'ols.  i  and  ii.  17HS;  iii,  17e'J;  iv,  1800.     Copenhagen. 

17-S.   I'AI.I.AS,  ]'.  .S.     Marina  varia  r.ova  et  rariora  ;  descripsit  P.  S.  Pallas.     Nova  Acta  A^adi-mia1  Scientiarnm  liupe- 

rialis  Petropolitaiur.     Tomus  ii,  pp.  ','•.';»-•>  l<i,  jils.  v-vii.     St.  ]^etei>lmrg. 
j~,'ll    ,^AVU;X^..I.  C.     Systi-me  des  Annelides  ]iriiieipale.nient,  do  eellcs  di  •  l:i  Syria,  olirant  les 

i.'trics  taut  di.,tiuetil"M  que  natuivls  dcs  Ordrcs,  Families  et  (Jenres,  a\ee  la  description  des  Espi-ccs;  par 
Jnli  -.\  igny.  Membre  de  l'Ii:>tiiut  de  1'Kgyptc.     pp.  10-*,  pis.  i-v.     Paris. 
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1820.  SroKKMlY,  W.,.jr.  An  Acconn,  of  ilic  Ar-lie  UVgiinr  .  with  :i  History  and  I)i  >ei  iption  of  ihc  Xoilhcni  \Yli:il<* 

Fishery.  By  W.  Scorcsby,  jr.,  F.  It.  S.  !•'..  lllnsha'ed  by  '.I  engravings.  In  -J  voK.  -MI.  Edinburgh: 
printed  for  Archibald  Constable  A  Co. 

1824.  S.UUM:.  KUWAKH.  (Marine)  Invertebrate  Animals,  liy  (.':i|ilain  Kihv:inl  Sabinc.  A  snpplcnic:it  to  the  Appendix 

(.('Captain  1'arry's  Voyage  for  the  Disc-ivcry  of  tin:  Northwest  Pas-sage,  in  the  yean  !  nlaining  an 
account  of  t  lie  subjects  of  Natural  History,     pp.  cexix-ecxxxix,  pin.  i-ii.     I.ouilon. 

1830.  EDWARDS,  It.  Mil.xic.  Kxtrait  lie  Kcdierchcs  pour  servira  1'llistoin:  Nature! IK  des  Crust  aces  amphipodcs.  I'ar 
M.  H.  Milne-Edwards.  Amiali-s  des  Sciences  Natnrelles,  par  MM.  Andonin,  Ail.  l.rungniail  ft  Dumas.  <  om- 

prcnant  la  physiologic,  animate  et  vcgctale,  ('anatomic  comparcc  dcs  dca\  regiies,  la  /oologie,  la  botanii|i!c, 
la  mineralogio  et  la  geologic.  Tome  vingtii-me,  afi'ompa^;i«:  <li'  pl.-itidu-s.  pp.  :5r»:!-::ti!i.  pis.  10-11.  J'aris. 

IBlij.  KKAXDI,  JOIIANXES  l('iai)KKlcrs.  I'l-odroiDiis  (losrri[itioni.s  Atiimuliiim  ;:!>  II.  Mi-rt-n^io  ohsci  vatoi  inn  aiirtorc 
. I uliaiino  Friderico  Brandt.  Fascii1.  i.  1'olypiis,  Ai-alcphas  DiMOphorM  <•!  Siphonophoras,  nci-nnn  Kcliiniulrr- 

niutu  (/out  incus.  Kccueil  dcs  Actcs  dc  la  scancr  pnldiiiuo  de  I'Ai-aili-mi"  Impri  ialc  dr<  S:-ici:rrs  lie  Si.  1'rlrn- 
bourg,  tonne  la  29  Dcccmbre,  ISIil.  pp.  a01-27fi.  St.  IVtcrslmrj;. 

183o.  Ji'oss,  JAMI:S  C'LARK.  Account  of  t!i«  Ol>jcct.s  in  the  several  departments  of  Natural  History,  seen  and  disi  u\  - 

ered  durinjr  the  present  expedition.  By  Cap).  James  Clark  Koss,  J{.  N.,  !•'.  K.  S.,  I'.  ],'.  A.  S.,  I'.  I,.  S  .  AI-. 
Marino  Inveitelirutc  Animals,  pp.  Ixxxiv-e,  pis.  l>  ami  C.  Apprnilix  to  the  narrative  of  the  Seeonil  Voyage 

in  Search  of  a  Northwest  Passage,  and  of  a  residence  in  the  Arctic  Regions  dnrin^  the  yais  l-^J'.i.  I--.:1 
1832,  IS!:!.  I!y  Sir  John  l{oss,  C.  I'..,  K.  .S.  A.,  K.  C.  S.,  Ae..  &0.,  (.'a))lain  in  the  ]{..yal  Navy.  Indndin^  the 

reports  of  Commander,  now  Captain,  James  Clark  Jto.-.-j.  K.  N..  !•'.  It.  S.,  1'.  I..  S.,  >X-e.,  and  the  diseovery  of  tin- 
Northern  Ma^'iietie  1'olr.  London. 

1837.  EUWAIIDS,  II.  MlLM<:.     llistoirc  NaturelledesCrustae.es,  eoinpreiiant    I'Anatomie.  la  rh\si<ilo»ie,  et  la  ('!.. 
catiou  de  ces  Animanx;  I'ar  M.  Miluc  Edwards,  Doctctir  es  Sciences,  Ac.     )'.  \  «',-<.     Paris. 

1838.  Ki'.oYEi:,  HKNRHC.    ConBpectfU Cnutaceorain  (irn-nlaiidi:e.    Anctoru  llenrik  Kr.".yer.    NatnrhistorisU  TidssUrift. 
1'dgivel  nf  llenrik  Kn'iyer.     ii,  ]>p.  241>-2''il.     Kjobculiavu. 

is:!~'.   KKOYEI:,  MKXUIK.     Gronlands  Amlipoder  beskrivuc  af  Henrik  Kriiyer.     Dct  Kon^elij;e  DansUi'  Mdcnskai" 

Sdskabs  Naturvidenskabelige  og  Mathematiske  Af  linudlinger.  \  ii,  p]>.  •H'.)-W>.     Kjiibenbavn. 
1841.  FOHBES,  EinVARD.     A  History  of  British  Starfishes,  and  other  animals  of  the  class  Ecbiuodcnn.it a.     l>y  1-Jhvard 

Forbes,  M.  W.  8.,  For.  See.  B.  S.,  &C.     Illustrated  liy  woodcuts,     pp.  270.     12  mo.     London. 

1841.  KI:UYI:I;,  HI-:M:HV.     I'dsi^t  over  de  nordiske  Arter  af  Shie^ten  Hipj.olytc.  veil  Henrik  Kriiyer.     Natnrhistoi  i-,k 

Tidsskrit't.     L'dgivet  af  Henrik  Kriiyer.     iii,  pp.  570-579.     KjJibcnhavn. 
184L'.   KliOYEi:,  HEXRIK.     Nyo  uordiske  Slaegtei  og  Alter  at' Amlipodernes  Orden.  lienliorcnde  til  Fa  mi  lien  (lammarina. 

(Foroliibigt  Uddrag  af  et  storre  Arbejde)  vcd  Henrik  Kriiyer.     Naturhistorisk  Tidsskrift.     I'dgivct  af  Henrik 
Kriiyer.     iv,  pp.  141-1G6.     Kjubcubavn. 

.   KuOYUi:,  llr.MMK.     Do  hidtil  bekjcndte  iiordiskir  Krangon-Arter,  heskrivnc  af  llenrik  Kriiyer.     Natnrhislorisk 

'1'idsskiil'i.     I  dgivet  af  Heurik  Kriiyer.     iv,  pp.  217-27G,  pis.  iv,  v.     Kjiibenhavn. 
1~12.   Ki:i>YEli,  HEXIUK.    Monografisk  Fremstillinj;  af  Slaegten  Hippolytc.'s  Noidiske  Artcr  vi:il  llenrik  Kriiyer.     Med 

liidragtil  Dekapodcrncs  Udviklin^shistorie.     l)ct  Konjjclige  Daiiske  A'idcnukabcrnc-i  Sdskalis  Natnrvidens- 
kalidigo  og  Mathemaliske  Af  bandlingcr.     ix,  pp.  20D-3CO.     Kjobcnbavn. 

1-i-.'.  Mi'  1.1.1:1:.,) i IHAXXES,  and  TISDSCIIKI.,  FUANZ  HKIIMAXX.     System  der  Asteriden  von  Dr.  Johannes  Mill Icr,  nnd  Dr. 

Fran/.  Hermann  Troschel.     Mit /wiilf  Knpfertafeln.     pp.  xx.  li">.     4to.     Brunswick. 
1843.  OERSTED,  A.  >S.    Griinlands  Annnlata  iHirsibrandilata  beskrivne  af  A.  S.  Oersted,     pp.  G4,pls.  viii.     Kjiibcnlnu  n. 

UATHKI-,  HKIXRICII.    Beitrage  znr  Fauna  Norwcgens  vnn  Heinrich  Kathke,  M^.  d.  A.  d.  N.     Mit  12  kupfcitafclii. 
Novorum  Actoruin  Academhi'  C';e:iare;e  Lce,poldino-Caiolin;e  Nat  lira'  euriosornni  Toinns  vicesinr.is  sen  decadis 
Icrtiie  primus,     pp.  l-2G4c,  pis.  i-xii.     ISreslau  and  llonn. 

Ki:;''VEi:,  Hi.xiuic.     Uiilrag  til  Knudskab  om  I'ycuogoniderne  cll'.-r  Sii.-pimllcrne.     Ved  Hcurik  Kriiyer.     Natnr- 
liistorisk  Tidsskrift.     Udgivct  af  llenrik  Kriiyer.     Andct  Ifu-kki-.     i,  pp.  ;>0-13i>,  pi.  i.     Kjiibeubavu. 

KliiiYKli,    IIi'.NKiK.       Karcinologiske    Bidrag    at'    Henrik    Kriiyer.       (Fortsa'ttelso)  Natnrliistorisk    Tidsskrift. 
Udgivet  af  Henrik  Kriiyer.     Andet  Jt'cekko.     i,  pp.  453-('.">S,  pis.  vi,  vii.     Kjiibenhavn. 

Ki^'Yi'.i:,    Hi.xiiiK.       KareiiKdogi.ske    Hidrag    at'    llenrik    Kriiyer.       (L'ortsa-l  lelsc)    Natiirhistoiisk    Tidsskrift. 
I'dgivei  at' llenrik  Kriiyer.     Andet  lio'kkc.     ii,  pp.  1-211.     Kjiibcuhavn. 

1S47.   Ki!''n  1:1.',    IIi.NKiK.       Karelnolngiske    liidrag    af    llenrik    Kriiyer.      (I'.  atnrhistorisk    'I'idv-krift. 
t'dgivet  af  ilenrik  Kriiyer.     Andet  li'c'kke.     ii,  pp.  :i!>ii— 14ii.     Kjiibeniiavn. 

l-'.M.  BIIAXDT.  F.  1-k'hinodermen,  JJearbeitct  von  den  Herren  Akadcmiker  ]•'.  Brandt,  und  Prol'cs-or  l>r.  1'..  drune. 
pp.  27-42.  pi.  iv. 

Kivk.e.      l!earhcitet  voni  Akadcmiker  Dr.  F.  Brandt,  pp.  79-1  H,  pis.  v,  vi. 

(First  title  page..)  Keiso  in  den  AusserstfiB  Norden  nnd  Osrcn  sibivi.  ns  «  ahrend  der  .lahre  H43  nnd  1-11 

mil  '..--ter  genchmigiing  auf  Veranstaltung  der  kaiserlidien  Akademie  der  Wlaeenobafteu  i\\  St. 

1'c'i  rebnrg  an--.;efiihrt  und  ill  N'erbiudnng  mi!  viclen  (Jelelirter  hcransgfgelien  von  Hr.  A.  Th.  v.  Mid<len- 
doril'.     Xweiter  Hand.     Theil  1. 

i  S.  i  n  ml  title  page.)  Dr.  A.  Th.  v.  Middendorli"s  Kcise  in  den  Aiisse-stcn  Nordcn  nnd  listen  Siliiriens.  Hand 
ii  Zoiilogie,  Theil  1.  Wirliellose  Thierc:  Annnlatcn.  r.diincdcrMicn.  Inscctcii.  Kreb.-e.  Mulln-l.^n.  1'ara- 
siien.  licarbeitct  von  F.  Brandt,  W  F.  Erirbson,  Seb.  Fischer.  E.  tiraiic,  i:.  Me!,.;iries.  A.  Th.  v. 

MiddcndiirtV(init  'M  lithograpliirten  Tafeln).  St.  I'etcrslinrg. 
H.'il.   Fisciir;!:,  Sr.i:.     Brai>d)i|Miil<'n   nnd   Entomnsli-aeen.     Ilearbcitet   von   1'r.  Seb.    Fischer.     .Miad<-ndoiir* 

ive.."  ii,  'I'll.  1,  pp.  1  I'J-liy,  pi.  vii.     St.  Pe 
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1851.  Su:i -\sTKrr,  .J.     y.\ •riotnirlms  Riukii  .Sip.,  en  ny  Form  af  de  hingclosc  og  fodlose  Siipolsers  (llolothun. 

CrnpP"-     Af  Professor  J.   Stcenstnip  i  Mcddclt,  i  Mddet   <lc  'JCdp  Marts  1S51).     (Hcrtil  Tab.  iii,  ligg.  7r10) 
Videnskabt-ligo    Mcdclclclscr    IVa   den  natiirhistorisk  Forening   i   Kjiihenhavn.  for   AarH    lKr>l.      pp. 

Kjobenhavn.  l-.VJ. 
ADAMS.  ARTHUR.  (I.ist  of  Crustai ca. "i  "  For  the  following  list  1  am  indebted  tn  Artlnir  AiUuns,  cs<i.,  surgeon, 

li.  X."  Journal  <>f  a  Voyage  in  Baffin's  Bay  and  Barrow  Straits  in  (be  years  1350-'51,  performed  by  II.  M.  ships 
"  Lady  Franklin"  and  "  Sophia/'  under  the  command  of  Mr.  William  Penny,  in  search  of  the  missing  crews 
<•('  II.  M.  .ships  F.rebns  and  Terror:  with  a  narrative  of  sledge  excnrsious  on  the  ice  of  Wellington  Clianucl; 
and  observations  on  the  natural  history  and  physical  features  of  the  countries  and  frozen  eeas  visited.  By 

1'i'ter  C.  Sutherland,  M.  U.,M.  R.  C.  S.  1C.,  surgeon  to  the  expedition,  ii,  appendix,  pp.  ccv-ccvii.  London'. 
1852.  BAIP,P,WM.     Monograph  of  the  family  Apodidir,  a  family  of  Crustaceans  belonging  to  the  division  EvtomOfltr&ca  ; 

with  a  description  of  a  new  species  of  Apus,  and  two  species  of  Ostracoda  belonging  to  the  genus  ( 'ypris. 
By  W.  Baiid,  M.  D.,  V.  L.  S.,  etc.     (Aunulosa,  pi.  xxii,  xxiii.)     Proceedings  of  the  Zoological  Society  of 

London,  pt.  xx,  1852,  pp.  1-8.     London. 
1852.  BAIRD,  WM.     Monograph  of  the  family  Branchipodid;c.  a  family  of  Crustaceans  In-longing  to  the  division  Kuto- 

mostraca.  with  u  description  of  a  now  genus  and  species  of  the  family,  and  two  new  species  In-longing  to  tlio 
family  Liinnadiada?.     By  W.  Baird,  M.  D.,  F.  L.  S.,  &c.     (Annulosa,  pi.  xxii.  xxiii.)     Proc   lings  of  tlio 

Zoological  Society  of  London,  pt.  xx,  1852,  pp.  18-31.     London. 
1852.     FORBES  EDWARD.     Notes  on  animals  of  the  class  Eehiuodermata  collected  by  Ur.  Sutherland  in  Assistance 

Hay,  by  Professor  Edward  Fofbes,  F.  R.  S.     Sutherland's  "Journal  of  a  Voyage.   Ac.."   ii.   appendix,  pp. 
ccxiv-ccxvi.     London. 

1852.  HrXLEY,  THOMAS  II.     Ascidians  and  Echinoderms.     Remarks  upon  sonic  specimens  collected  and  preserved  in 

spirits  by  Dr.  Sutherland.  By  Thomas  H.  Huxley,  esq..  F.  R.  S.,  assistant  surgeon  R.  N.  Sutherland's 
"Journal  of  a  Voyage,  &.c."  ii,  appendix,  pp.  ccxi-ccxiii.  London. 

1853.  BELL,  THOMAS.    A  History  of  the  British  Stalk-eyed  Crustacea.     By  Thomas  Bell,  Sec.  i;.  8.,  1  .  (J.  8.,  F.  '.'..  S., 
&c.     Illustrated  by  174  wood  engravings,     pp.  386.     8vo.     London. 

1853.  STIMPSOX,  WILLIAM.  Synopsis  of  the  Marine  Invertebrata  of  Grand  Mauan  :  or  the  region  about  the  mouth  of 
the  Bay  of  Fnudy,  New  Brunswick.  By  William  Stimpson.  Smithsonian  Contributions  to  Knowledge,  pp. 

67,  pis.  iii.  4to.  Washington  and  Xew  York. 
1855.  BELL,  THOMAS.  Account  of  the  Crustacea.  By  Thomas  Bell,  Esq.,  V.  P.  K.  S.,  President  of  the  Linneau  Society. 

The  Last  of  the  Arctic  Voyages;  being  a  narrative  of  the  Expedition  in  II.  M.  S.  Assistance,  under  the  command 

of  Captain  Sir  Edward  Belcher,  C.  B.,  in  search  of  Sir  John  Franklin,  during  the  years  ls")-,'-'f>:;-':V!.  with  notes 
on  the  Natural  History  by  Sir  John  Richardson,  Professor  Owen,  Thomas  Boll,  J.  W.  Salti-r.  and  Lovell 
Reeves,  ii,  pp.  400-411,  pis.  xxxiv,  xxxv.  London. 

1855.  LCTKEX,  CUR.  Bidragtil  Kundskab  om  Slangest.jerne,  1.  Forelobig  Ovcrsigt  over  ( Ironlandshavets  Ophiurer 
af  Chr.  Liitkeu.  (Meddelt  den  8de  Novbr.  1854).  Vidcnskabelige  Mcddelelser  fra  den  naturhistoriske 
Forening  i  Kjobeuhavn,  for  Aaret  1854,  nied  5  Stecutrykstabler.  Udgivne  af  Selskabets  Bestyrelse.  pp. 

'J5-10-1.  Kjobenhavn. 
1857.  LCTKEX,  Cult.  Oversigt  over  Groulauds  Echinodermer.  Af  Decent  Chr.  LUtken,  Assistant  veil  Uuiversitets 

Zoologiske  Museum.  (Meddelt  i  Model  d.  lode  April  1857.)  Videnskabelige  Meddelelscr  fra  den  naturhis- 
toriske Forcniug  i  Kjobenhavn,  for  Aaret  1857.  Udgivne  af  Selskabets  Bestyrelso.  Med  tre  lithographere.de 

Tavler  og  et  Kort.  pp.  1-55.  Kjobenhavn. 
1857.  STIMPSOX,  WILLIAM.  The  Crustacea  and  Echinodcrmata  of  the  Pacific  Shores  of  North  America.  By  William 

Stimpson.  pp.  92,  pis.  xviii-xxiii.  (Extracted  from  the  Journal  of  the  Boston  Society  of  Natural  History, 
vol.  vi.)  Riverside,  Cambridge. 

1857.  STIMPSOX,  WILLIAM.  Notices  of  new  species  of  Crustacea  of  Western  North  America;  being  an  abstract  from 
a  paper  to  be  published  in  the  Journal  of  the  Society.  By  William  Stimpson.  Proceedings  of  the  Boston 

Society  of  Natural  History,  vi,  pp.  84-89.  Boston,  1859. 
1857.  STIMPSOX,  WILLIAM.     Prodromns  Descriptionis  animalium  evertebratorum,  qua;  in  Expeditione  ad  Oceanum 

Pacificum  Septcntrioualem,  a  Republica  Federata  missa,  Cadwaladaro  Riuggold  et  Johaime  Rogers  Ducibus, 

observavit  et  dcscripsit  W.  Stimpson,  pt.  iii.  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadel- 

phia, 1857,  pp.  21C-221.  Philadelphia. 
1858.  LCTKEX,  CIIK.  Fit.     Additauienta  ad  historian!  Ophiuridarum.     Beskrivondo  og  kritiske  Bidragtil  Kundskab 

om  Slangestjerueruc.  Af  Chr.  Fr.  LUtken,  Dr.  Philos.,  Assistant  veil  Universitctets  Zoologiski  Museum.  Co- 

penhagen. 
1858.  STIMPSOX,  WILLIAM.     Prodromus  Descriptions,  &c.,  part  vii.     Proceedings  of  the  Academy  of  Natural  Sci- 
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MARINE  INVERTEBRATES. 

PLATE  I. 

CRUSTACEA. 

1.  Eupagurus  trigonoclieirus  Stimpson.     J-. 
lo.  Same.     Right  hand,     f . 
16.  Same.    Left  hand.    $. 

2.  Pandalus  dapifer,  n.  s.      9  •     f- 
2a.  Same.     Third  pleoual  segment  of  g .     f . 
26.  Same.     Telson  and  uropods.     $. 
2c.  Same.     First  and  second  thoracic  legs,    f . 

3.  Myiii  rayii,  n.  8.     J. 
4.  Acanthozonepolyacantha,Ti.8.    f. 

(Drawn  from  nature  by  J.  Henry  Blake.) 



Marino  Invertebrates. 
PLATE  I. 

16. 







PLATE  U. 

CRUSTACEA. 

1.     Slelila  formosa,  n.  s.    i- 
Id.  Same.     Pleou  from  above,     f . 

U.   Same.     Hand  of  second  gnathopod.     ?. 

;>.     Mdita  'coin's,  n.  8.     4- 
iid.   Sumo.     Pl«on  from  above,     f . 

2i.   Same.     Hand  of  second  gnathopod.     f. 
3.  Dullchia  arcfica,  u.s.     ?. 

4.  Polyartemia  hazeni,  n.  s.     f .      2  • 
1«.  Same.     Abdomen  and  ovisac  of  9  from  below. 

46.  Same.     Head  and  "claspers"  of  $.     f. 

(Drawn  from  nature  by  J.  Ileury  I31alie.) 
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VI.— REPORT   ON  THE  MOLLUSKS. 

BY  W.  H.  DALL. 

Opportunities  for  collecting  inolliisks  are  not  very  good  at  this  northernmost  point  of  the 
United  States.  The  shores  are  covered  with  snow  during  a  large  part  of  the  year,  and  the  w;u 
with  ice.  The  latter  is  frequently  grounded  and  driven  npoii  the  beach  or  over  the  shoal  water 

adjacent  to  the  beach,  so  that  mollusks  must  find  it  a  rather  disagreeable  station  to  inhabit,  pro- 
vided they  can  secure  themselves  against  free/ing  or  crushing.  There  are  no  fresh-water  .shells, 

though  it  is  probable  that  a  few  species  occur  at  a  not  very  great  distance  inland.  The  shore  is 

composed  of  sand  and  gravel,  which  is  constantly  undergoing  minor  changes.  There  are  few  sea- 
weeds, and  the  phytophagous  littoral  mollusks,  so  abundant  at  most  stations  more  favorably  situ- 

ated, are  altogether  absent.  There  arc  some  places  along  this  stretch  of  coast  where  strong  currents 
meet  and  ice  seldom  grounds;  where  eddies  permit  the  deposition  of  a  moderate  amount  of  mud 
and  occasional  small  seaweeds  manage  to  exist,  anchored  on  little  pebbles  or  riding  ou  the  backs 
of  crabs.  In  such  places  mollusks  abound,  individuals,  if  not  species,  being  numerous.  One  such 
locality  is  well  known  as  a  good  dredging  ground,  namely  the  vicinity  of  the  Seahorse  Islands  or 

<  'ape  Franklin,  from  a  couple  of  hauls  near  which  the  best  part  of  the  present  collection  was  obtained. 
A  few  additions  were  made  to  the  list  in  Norton  Sound,  Unalashka  Harbor,  &c.,  but  the  opportuni- 

ties for  dredging  or  surface-collecting  were  not  abundant.  Considering  the  disadvantageous  cir- 
cumstances, the  naturalists  of  the  party  must  be  commended  for  their  energy  and  success. 

SPECIES  COLLECTED. 

CEPHALOPODA. 

Octopus  grcenlandicus  (Dew.)  Minx-h. 
,  A  tine  specimen  on  the  beach  near  the  station.  This  has  been  examined  by  Professor  Verrill, 

•who  agrees  with  the  writer  as  to  its  distinctness  from  the  0,  ptinctatus  Gabb,  so  common  further 
south.  Museum  number,  40953. 

PTBBOPODA. 
Itimaciiia  Pacifica  Dal  I. 

On  the  surface  of  the  water  off  the  station  in  -Inly,  1882.  Collectors'  number,  650;  museum 
number,  40954.  This  pretty  species,  which  is  very  much  larger  than  the  Atlantic  form,  was  origi- 

nally described  from  the  North  Pacific. 

GASTROPODA. 

IVI.MONATA. 

Cochlicopa  lubrica  Miillrr. 

CiomUit  su>M-yHii<li-ii-ti  I. dim rt,  Si-imcr  Hri-nrd,  vol.  ii,  No.  *.  ]>.  17,',  Hovfon,  Jinn-  It!,  I*-* I. 

Two  specimens  in  moss  from  the  tundra  near  Uglaiimi. 

Zonitea  (Conulus)  Steamsii  Bluiul. 

JTyalina  nntirn  Li-lniri-t,  l.r..|>.  17'J. 

Ten  or  twelve  specimens  from  the  tundra  moss.  This  has  been  erroneously  referred  to  Iho 

genus  or  section  Mirroplii/xit. 

If.  Ex.  44   23 
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Zonites  (Hyalina  >  radiatula  Alder. 
IhialiiHi  i>rlliu-i<la  Lrlmert.  I.  0, 

Thrt'i1  or  Com  specimens  with  11  a-  preceding. 

Tin-  above  \\erc  obtained  from  moss  used  in  packing  and  rejected  as  rubbish,  which  was  exam- 
ined by  the  liev.  F.  I.elinert,  of  Washington,  who  published  in  Science  Itccord  an  interesting  list 

of  plants  obtained  from  it.  together  with  a  spider,  a  minute  beetle,  and  the  above-mentioned  shells 

By  the  kindness  of  .Air.  Lehnert  they  have  been  carefully  compared  with  authoritative  specimens, 
and  lie  joins  in  the  identification  above  made. 

Bela  (exarata  Moll. 

This  specimen  is  too  dead  and  worn  to  be  determined  With  certainty.  It  was  obtained  by 

dredging  10  miles  west  from  Point  Franklin  August  .'.!!,  1SS.",,  in  13J  fathoms.  Museum  number, 40955. 

Bela  (scalaris  Jliill.  , 

This  specimen  was  in  much  the  same  state  as  the  pit-ceding.  It  was  dredged  in  Norton  Sound 

in  .">  fathoms  mud.  Museum  number,  -10956. 

Bela  simplex  MiiUk-iuloiii'. /.'.  arr/irn.  A.  Adams. 

!i  iii'/as  Vcrkrnzcn. 

One  dead  but  perfect  .specimen  from  5  fathoms  mud  and  sand  at  Cape  Smythe.  This  species 

has  been  confounded  with  /.'.  hrriyutn  Dall,  which  is  about  one-eighth  as  large  when  adult,  and 
altogether  different  in  color  and  form.  B.  la-vigata  has  hitherto  only  been  found  in  Norton  Sound, 
where  it  is  abundant.  /;.  xii,ij>lc.>-  has  not  yet  been  found  in  Norton  Sound,  but  has  a  wide  distribu- 

tion in  the  boreal  and  Arctic  region,  reaching  as  far  south  as  Chirikoff  Island  in  the  North  'Pacific. 
It  has  been  obtained  on  the  northern  shores  of  Norway,  and  is  not  rare  in  Bering  Sea.  The  present 

specimen  is  uni colored,  but  it  is  usually  prettily  contrasted  with  white  on  the  spire  and  plum-color 
anteriorly.  Museum  number,  40!I57. 

Bela  tenuilirata  Dull. 

/.V  /K  var.  teiiuiliraia,  Dall,  AII(.  Jouru.  Couch.,  vii,  ]>.  'J;r,  Xovrnibcr,  1871. 

.'  //.  xin>)>1t.r,  (i.  O  Sars,  Moll.  Reg.  Arct. Nov.,  1. 17, f. 4, 1878, not  of  Midileiulorff. 

This  species,  distinguished  from  the  preceding  by  its  spiral  strife  and  thinner  shell,  was  origi- 
nally described  from  a  young  specimen  obtained  in  Xorton  Sound.  Since  then  the  writer  lias 

obtained  it  of  much  larger  size  from  the  Arctic,  reaching  nearly  an  inch  in  length.  It  was  collected 
by  Murdoch  on  the  beach  near  the  station,  and  also  at  Cape  Smythe  in  5  fathoms.  Museum 
number.  4005S. 

Bela  harpa  1  >all. 

MH  IIIII-IHI  Dull,  1'roc.  U.  S.  \at.  Mns.  1--I,  }<.  ;Vj:!. 

Shell  fusiform,  moderately  thin,  six-whorled;  whorls  rounded,  suture  distinct;  sculpture,  con- 
sisting of  (on  the  last  whorl)  23  stout,  uniform,  slightly  flexuous,  rounded  ribs,  extending  from  the 

suture  to  the  canal,  with  slightly  narrower  interspaces;  lines  of  increase  distinct,  sometimes  thread- 
like: these  are  crossed  by  numerous  close-set  spiral  threads  separated  by  narrower  grooves,  both 

faint  near  the  suture ;  threads  growing  gradually  stronger,  regularly  wider,  and  coarser  toward  the 

canal,  near  which  they  are  stronger  than  the  obsolete  ends  of  t  lie  tiansver.se  ribs:  anal  fascicle  indis- 
tinct, aperture  narrow,  elongated,  with  an  acute  posterior  angle  :  outer  lip  thin,  columella  simple, 

canal  rather  wide  :  color  of  shell  whitish,  with  a  reddish  tinge  anteriorly,  especially  on  the  last  whorl ; 

interior  of  aperture  reddish,  of  the  canal  pure  white.  Longitude  of  shell  17,  of  last  whorl  IL',5,  ot 

aperture.  10:  latitude  of  shell  S,  of  aperture  .">..">""".  First  found  by  the  writer  at  Nnuivak  Island 
in  1S71.  One  specimen,  dredged  by  the  Point  P.arrow  Expedition  in  1.'!.]  fathoms,  10  miles  west: 
of  J'oint  Franklin,  Arctic  Ocean.  Museum  number.  Kt'.t.V,). 

This  species  has  been  compared  with  the  Jielns  in  the  chief  museum  and  private  collections  of 
Northern  Europe,  and  seems  amply  distinct  from  any  of  the  species  contained  in  them. 
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Bela  murdochiana  Hall. 

It'ln  min-tlaclihiiin  Hall,  1.  r.,  \>.,  .">•„' I,  plate  -,  tig.  8. 
Shell  whitish,  stout,  short,  with  rather  coarse  .sculpture  and  very  short  spire;  whorls 

about  five,  last  much  the  largest ;  inflated,  suture  deep,  almost  channeled  ;  sculpture  of 
numerous  (on  the  last  whorl  about  two  to  the  millimeter)  narrow,  backwardly  convex, 
tioxnous  riblcts,  with  about  equal  interspaces,  strongest  near  the  suture,  not  crossing 

the  fasciole,  and  obsolete  near  the  periphery;  lines  of  growth  distinct,  crossed  by  numer- 
ous (about  six  to  the  millimeter)  rather  coarse  threads,  of  which  each  alternate  one  tends 

to  lie  .smaller,  separated  by  narrow  grooves,  and  about  uniformly  distributed  over  the 
surface,  with  a,  tendency  to  a  faint  carina  in  front  of  the  fascicle;  fasciolc  indistinct,  outer  lip 
sharp,  columella  simple,  white,;  aperture  pinkish,  canal  short,  wide;  nuclear  whorls  eroded  in  the 
specimens;  operciilmi)  light  horn  color,  rather  broad  and  short;  soft  parts  pink.  Longitude  of 

shell  11.5,  of  last  whor",  10;  maximum  latitude  of  shell  8.5""".  Museum  number,  40900. 
Specimens  from  Cape  Smythcm  2  to  5  fathoms  mud  and  sand,  with  young  B.  tenuilirata,  from 

which  they  differ  in  lighter  color  of  shell,  coarser  sculpture,  and  stouter  proportions.  The  opercu- 
luin  of  B.  tenuilirata  is  almost  black,  narrow,  and  claw-shaped.  It  is  dedicated  to  Mr.  Murdoch, 
naturalist  of  the  Point  Harrow  party. 

Admete  Middeiidoiffiaua  J>all. 

-•tflmclf.  I'iridulti  Midd.  Mai.  lloss.,  ii,  pi.  ix,  tigs.  lo-14,  lc!41) ;  not  of  Faljriciu.s. 

This  form  is  perfectly  distinct  from  A.  ciridula,  and  may  prove  to  be  a  Cancellaria.  It  is  0110 
of  the  characteristic  forms  of  the  Pacific  Arctic,  and  ranges  north  from  Nunivak  Island.  The 
present  specimen  was  obtained  in  Norton  Sound  in  5  fathoms  mud.  Museum  number,  40901. 

Bucciiium  temie  Hi  ay. 

.    J  teach  near  the  station;  also  at  the  dredging  spot  10  miles  west  of  Point  Franklin  in  13$ 
fathoms.     Museum  number,  409C2. 

The  specimens  from  the  last  station  included  some  in  which  the  characteristic  broken  ribbing 
was  only  represented  by  a  few  puckeriugs  near  the  suture,  the  remainder  of  the  shell  being  inflated 
and  smooth,  except  for  the  fine  spiral  striation.  At  first  sight  these  were  very  puzzling,  and  might 
readily  have  been  taken  as  new  without  careful  study. 

Buccinum  Baeri  Middondorll'. 

One  specimen  from  10  miles  oft'  Point  Franklin  in  13i  fathoms,  dead,  and  inhabited  by  a 
Payni-iis.  This  is  a  very  constant  form,  but  probably  only  an  extreme  form  of  B.  cyanemn.  Museum 
number,  -liiin; ;. 

Buccinum  ciliatum  l-'alincins. 

One  dead  and  two  living  specimens  from  10  miles  west  from  Point  Franklin  in  13A  fathoms. 

Museum  number,  -10964.  This  is  always  a  very  recognizable  species,  but  rare  in  individuals.  It 
extends  in  I-tcring  Sea,  south  to  Xunivak  Island. 

Buccinum  glaciale  LiniK:.     Plntr — .  1ij;s.  ?-»'. 

lieach  near  station  :  also  with  i'«(/ur;  j,,  various  dredgings.  .Museum  number,  40905.  Com- 
mon to  the  whole  of  the  Arctic  basin  north  of  St.  Laurence  Island,  as  well  as  on  the  Atlantic 

side.  Further  south  it  assumes  other  forms,  some  of  which,  without  the  connecting  links,  appear 
very  distinct,  and  have  been  described  as  species  by  Morch  and  others.  The  strictly  Arctic  varie- 

ties are  B.  curinalttm  Phipps,  and  a  form  which  in  its  coarser  features  so  closely  simulates  /.'.  aiH/u- 
lomuii  var.  ni>!/ithxHiit  (Jray  that  it  has  been  taken  for  it.  and  the  consolidation  with  Ii.  <jl«<-i«l<-  of 
B.  «ii(/nloxH»i  suggested  in  consequence.  The  flue  sculpture  in  perfect  specimens  will  always  serve 
to  distinguish  them.  Normal  specimens  would  never  be  confounded  with  each  other. 

Buccinum  angulosum  Gray.     Plate  - -.  li^s.  1--1. 

I.  Var.  anijiiloKHiH  C'nty,  I'.ccclicy's  Voya^r.      /cn"d.,  |i.  l-_>7,  t.  :iti,  I.  ii.  l.-M-'. 
/,'.  A'iir.  normnlix  ilall. 
''.  A'ar.  siilx-m/dlii  l>all. 

The  normal  form  w;is  obtained  by  the  expedition  on  the  beaches  near  the  station  and  at  Capo 
Smythe:  thence  to  5  fathoms.  Museum  numbers,  409<iii-7.  The  writer  has  also  obtained  it  at 
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numerous  points  in  this  part  of  the  Arctic  basin.  The  augulated  form  is  less  common,  and  every 
grade  exists  between  them.  The  fine  sculpture,  and  especially  the  sharp  transverse  strife,  always 
distinguish  it  from  other  species,  especially  the  angulated  varieties  of  glaciitle. 

Bnccimuu  plectrum  Siinijison.     Plate  III,  figs,  y,  10. 

I  .caches  near  the  station.  Museum  number, -10968.  The  variety  collected  by  the  expedition 
is  a  rat  her  dwarfed  form,  with  intensified  sculpture.  The  metropolis  of  the  species  is  further  south, 
and  1  have  seen  tine  specimens  from  the  Shumagius.  This  is  an  excellent  species  and  easily  dis- 

tinguished when  in  good  order.  It  has  been  mistaken  for  a  variety  of  B.  initiation,  which  is  not 
found  in  any  shape  on  the  Pacific  side.  A  few  fraudulent  specimens  were  sent  out  as  from  this 
region  by  a  recently  deceased  conchologist,  but  they  bore  all  the  marks  of  having  come  from  London 
dealers.  It  is  possible  that  the  whalers,  who  carry  and  inix  shells  from  all  parts  of  the  world,  may 
have  been  the  unintentional  means  of  having  distributed  a  few  specimens  with  erroneous  locality 
labels. 

Buccinum  polare  Gray.    Plate  III,  tigs.  5,  6. 

Beaches  near  station;  also  dredged  in  13.1  fathoms  off  Point  Franklin.  Museum  numbers, 
40969-70. 

This  species,  which  is  also  well  characterized,  varies  from  inflated,  large,  with  fine,  sharp 
carinae  to  small,  elongated,  with  obsolete  carin.-e,  and  is  sometimes  rather  puzzling;  but  a  good 
series  makes  the  relations  clear.  It  is  frequently  of  a  bright,  clear  orange  color,  and  is  generally 
quite  thin.  I  have  seen  two  specimens  of  a  singularly  thick  and  short  variety  percrassum  from  the 
Arctic  north  of  Bering  Strait.  It  must  be  exceedingly  rare;  the  upper  whorls  are  smaller,  less 
inflated  and  less  turreted  than  in  the  normal  form.  The  operculum  is  also  proportionally  larger 
and  more  oval.     It  may  prove  distinct  from  polare. • 

Chrysodomua  Kroyeii  Muller. 
C.  Kroyeri.  var.  Itayana  Call,  1.  c.,  p.  525. 

One  small  one  in  the  state  called  cretaceum  by  Reeve,  at  Cape  Smythe,  on  the  beach ;  a  very 
large  living  specimen  of  the  normal  form,  in  5  fathoms,  from  the  same  locality,  some  with  few  ribs 
from  2.J  fathoms  at  the  same  place.  Museum  numbers,  40971-2.  This  shell,  when  fresh  and 
perfect,  is  of  a  plum  color  or  dull  purple,  with  fine,  spiral  stria;,  recalling  B.  tenue,  and  strong  trans- 

verse ribs.  When  dead  and  weathered,  it  turns  nearly  white — this  is  Reeve's  form :  an  extraor- 
dinary variety  Rayana  has  no  ribs  but  is  perfectly  smooth,  except  for  the  fine  sculpture  which 

enables  its  true  relations  to  be  determined.  This  last,  named  in  honor  of  Lieut.  P.  II.  Ray,  United 
States  Army,  who  commanded  the  Point  Barrow  expedition,  would  be  taken  as  distinct  at  first 
sight.  The  specimens  were  all  rather  young,  which  made  their  recognition  still  more  difficult.  It 
was  also  dredged  at  Cape  Smythe. 

Chrysodomus  liratus  Mui-tyu. 
''.  tornatus  Gould. 

Oue  specimen  from  the  beach  near  the  station.  Museum  number,  40973.  The  metropolis  of 
this  species  is  much  further  south. 

Chrysodomus  fornicatus  (Gmel.)  Gray. 

Rare  on  the  beach  near  the  station ;  abundant  near  the  Mackenzie  River  mouth,  and  at  Nunivak 

Island,  with  innumerable  varieties.  Museum  number,  40974. 

Chrysodomus  spitzbergensis  Ki-i'\r. 
''.  tiri'brulii  Gould. 

One  young  living  specimen,  Norton  Sound,  in  ~»  fathoms.    Museum  number,  4097."). 

Chrysodomus  maitensi  Krniisi1. 

One  specimen  on  beach  near  station.  Museum  number.  40976.  Tliis  species  was  obtained  by 
the  writer  in  Bering  Strait  in  JH80.  in  30  fathoms;  subsequently  by  Dr.  A.  Kranse  in  the  same 
region,  in  whose  report  it  is  about  to  be  described. 
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Heliotropia  harp  a  (Mi">r<-li)  Hull. 

/  H.MIS  ,lij',,i-mi-  Midil.  M;il.  K'nss,  ii,  ji.  1  111,  1^  I'.',  nut  of  KVi-vr. 

OIK;  young,  living  specimen  in  L'!A  fathoms,  HlJiiilcs  west  of  Point  J-'ranklin.  Museum  iiuiubcr 
•!ti!>77.  This  species  is  distinguished  from  /•'.  ilrformcbyits  coarser  spiral  stride  and  brighter  colors. 
It  extends  south  to  the  Aleutians,  where  it  readies  a  very  large  si/e.  The  undelincd  name  J'yru- 
lofttsus  was  applied  to  the  Atlantic  species  by  Morch. 

Strombella  Beriugii  (Midd.)  Ball. 

Ti-Honiuiii  Jlcrini/il  Midd.  Mai.  lioss.  ii,  ]>.  147,  pi.  :'.,  lif;-s.  .">-ii.  Isl'.i. 

A  dead  specimen  on  the  beach  near  the  st  at  ion.     .Museum  number,  40!i7s. 
The  genus  StromleUtt  dray  is  slightly  anterior  to  Volutopsls  of  Morch,  and  has  the  advantage, 

of  a  diagnosis.  The  Mromlcllw  of  Schleutcr,  which  has  been  unnecessarily  assumed  to  exclude 

Gray's  name,  has  no  standing  whatever,  being  a  mere  word  in  a  catalogue  without  diagnosis  or 
identified  type  or  description  of  any  kind. 

This  species  has  fewer  transverse  ribs  than  ('liri/xinloiinix  h'rniiicott!!  Dall,  with  whieli  it  has 
been  confounded,  and  wants  the  fine  characteristic  sculpture  of  the  latu  r.  From  the  following 
species  it  differs  in  its  light  color;  rude,  short  spire,  absence  of  earimc,  imuv  rapidly  increasing 

whorls,  rounded  concavities  between  more  numerous  ribs,  and  few  coarse  spine  or  threads. 

Strombella  malleata  Dall. 

StrombeUti  mallftiln  Dall,  1.  <.-.,  p.  ~>'iT>. 

One  specimen  from  the  beach  near  the  station.  .Museum  number,  lO'.iT'.i.  The  writer  has  col- 
lected this  species  at  Icy  Cape,  Cape  Lisburne,  Point  Lay.  Kot/chue  Sound.  Point  Spencer,  at 

Port  Clarence,  and  other  localities  within  the  Arctic  basin. 

It  is  long' and  slender,  the  young  shell  forming  several  whorls  in  an -almost  cylindrical  coil 
before  they  begin,  to  enlarge;  the  adult  may  reach  six  inches  in  length.  The  surface  is  covered 
with,  fine  spiral  stria-  and  a  thin  brown  epidermis.  It  differs  from  the  preceding  in  its  dark  purple 
color,  its  few  (generally  five)  transverse  ribs,  bet  ween  which  the  space  is  nearly  Hat  rather  than 
concave,  and  a  sharp  earina  on  the  anterior  periphery  of  the  last  whorl  on  which  the  suture  is  laid. 

The  nucleus  is  large  and  blunt,  the  canal  short,  the  form  of  the  mouth  variable  in  din'ercnt  stages 
and  specimens;  the  outer  lip  thin,  the  aperture  dark  purple  within  the  last  whorl,  less  than  half 
the  length  of  the  shell  in  nearly  all  cases.  It  is  usually  rude  and  more  or  less  worn,  even  when 

living;  the  cylindrical  tip  is  usually  broken  off,  but  the  polygonal  section  of  the  whorl  is  very  char- 
acteristic. 

Trqphon  clathratus  I.. 

A  dead  specimen  at  Cape  Smythe,  and  another,  rather  stouter,  at  10  miles  west  from  Point 

Franklin,  in  l.'U  fathoms,  mud  and  sand.  Museum  number,  40980.  This  .-.pecies  is  very  variable 
in  relative  proportions  and  closeness  of  varices. 

Turritella  iTachyrhynchus)  polaris  Ui-ck. 
'/'.  c  JWK  t'imtlioiiy. 

One  specimen,  ten  miles  west  of  Point  Franklin,  in  I3i  fathoms  mud.     Museum  number,  40981. 

Trichotropis  borealis  ]>r<><!iTi|>  A   Smvrrliy. 

One  specimen  in  .">  fathoms:   Norton  Sound;  dead.     Museum  number.  -10982. 

Trichotropis  (Iphiiioe)  arctica  (Midil.)  Dall. 

Caiii-cHariii  (tnt'u-n  Miilil.  Mill.  HOBS,  ii.  ]>.  II-.'.  pi.  ix,  li^s.  11,  !-.>.  I.".,  ]A|!i. 

JJeach  near  station,  also  Norton  Sound,  in  ~>  fathoms.  Museum  number.  40<K'!.  It  was  origi- 
nally brought  by  AVossnessenski  from  P.ering  Strait. 

Crepidula  grandis  Midilomlovli. 

One  young  specimen  from  l.'U  fathoms.  1(>  miles  west  from  Point  Franklin.  Museum  num- 
ber, 40!)SJ. 
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Natica  clausn   llrmlcriii  A  So«i-rl>v. 

'  'iiiiiinoii  on  the  beach  near  the  station:  also  at  Cape  Sm.Mhe.  :.'A  to  .">  fathoms;  also  oft1  Point 
Franklin  in  l.'U  fathoms.  Museum  numbers.  Mlll.s."i-ii.  Tin-  specimens  have  the  tine  brown  color 
which  seems  chaiaeteristic  of  those  from  more  northern  stations;  a  few  show  the  white  basal  area 

Characteristic  of  A".  rii.\xu.\n\t  do  not  otherwise  approach  that  sjieeies:  all  are  of  moderate  si/e  a-nd 
rather-thin. 

The  identification  of  (  inielin's  <ij)i>tix  with  this  species  does  not  seem  siillicicnth  certain  to 
render  its  adoption  in  place  ofclaimt  desirable. 

Iiuiiatia  pallida  Hindi  i  ip  A.  So\vrrl>\. 

Abundant  in  tlie  same  localities  as  the  preceding.     Musenm.numbcrs,  409S7-S. 

Limatia  (Bulbus    flavus  (JiuiM. 

\atiiii  /Itii-H  linnlil.  Sill,  .liiiini..  xxxviii.  ]i.  l!Ki. 

!>'.•]..  Inv.  MUJ-S..  ]>.  2:«).  li},'.  ItW.  1-.1'.'. 

A  lew  line  dark  brown  siiecimcns  from  the  beaeh  near  the  station.     Museum  jiumber,  40989. 

This  de-runt  species  is  (|iiite  distinct  from  the  Xaitrtt  (JliiUm*)  Xinttliii  of  the  north  of  Europe. 

Lunatia  (Mamma)  liana  Miillci-. 

One  specimen  from  Norton  Sound  in  5  fathoms.     Museum  number.  40900. 

Amauropsis  purpurea  Dull. 

.1.  iirlii-oidfx   Middcnilorti,  not  Jiilnistoin.'. 

"\Vith  3'.  t-laiiMt.  but  less  common.     Mnseiini  number,  401MM. 

Velutina  coriacea  (Pall.)  Jlidik'iidortt'. 
One  specimen  on  beach  near  the  station.     Museum  number,  40992. 

Scala  groeiilandica  Clii-innil/. 

One  specimen  with  the  preceding-.     Museum  number.  10993. 

Margarita  striata  liroil.  iV  Sou. 

One  or  two  sjiecimens  from  the  beaeh  near  the  station.     Museum  number,  40994. 

Margarita  vorticifera  Pall. 

(  »ne  .specimen  with  the  preceding.     Muscirtn  number.  IO!Mr>. 
This  is  much  further  north  than  the  species  was  previously  known  to  range. 

Margarita  obscnra  Omthoiiy. 

Several  specimens  from  5  fathoms  mud  in  Norton  Sound.     Museum  number.  •I099('». 
Patella  iHelcioiiiscus)  exarata  Uoevc. 

A  sin.ule  specimen  of  this  vrell-known  Hawaiian  sjiecies  Mas  collected  dead  on  the  beaeh.  It 
was  undoubtedly  thrown  overboard  with  ballast  from  some  whaler  which  had  refitted  at  Honolulu, 

and  is  interesting"  as  showing  an  accident  of  distribution,  like  Mr.  Lord's  living  Ortliulicitx  initlntiix 
from  Vancouver  Island.  Museum  number,  40997. 

Amicula  vestita  (Sl>y.)  l):ill. 

I'liiliui  I'.ni'  rsotlii  (  'oulliony. 

Aliundant  H>  miles  west  of  Point  Franklin  in  J.'JA  fathoms.     Museum  number,  I(I!»9,S. 
Cylichna  alba  HIONVH. 

A  few  specimens  from  5  fathoms  mud  and  sand  off  Cape  Smytlie.     Museum  number.  I0!>!>!>. 

Cylichua  propinqua  M.  S:us. 

Ii'ather  abundant  in  '2.\  to  .">  fathoms  off  Cape  Smytlie.     Museum  numbers,  41000-I10O1. 
?Dendronotus  Dalli  lirrjjli. 

Oni-  specimen  of  a  s]iecies  of  Itnulritiio/iix  \\as  laken  in  the  act  of  spawning,  oil'  Cape  Smytlie, 
in  5  fathoms.  August    II.     As  the  above  species  is  the  only  one  described   from   north  of 
Si  rait  it  is  probable  that  it  should  be  so  identified.     Museum  number.   11002. 
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Aeolidia  papillosa  (I,  lime)  Jlrr^h. 

With  tin-  last,  and  also  crawling  on  Ilir  stones,  at  low-water  near  tin-  station.  Museum  num- 
ber, IHMi:;. 

NOTE.  —  This  completes  the  list  of  gastropods,  but  it  ma\  In-  mentioned  that  a  .specimen  of 

I'l'icin-  om/oHciixr  Itedf.  was  brought  by  tlie  expedition  from  I'nalashka,  but.  beloii<iiii«j  to  a.  difler- 
(Mit  fauna,  it  has  not  been  formally  included  in  the  list. 

ACEPHALA. 

Mya  truncata  \Annf. 

Living-  on  the  beach  near  the  station  of  Uglaiimi.     Museum  number,  41004. 

Macoma  sabulosa  Sjn'iijjler. 

Beach  near  the  station  and  at  Cape  Smythe  in  L'i  to  5  fathoms.     Museum  number,  41005. 

Liocyma  fluctuosa  (fild.)  ]>all. 

Cape  Smythe,  l'A  to  ~>  fathoms:  also  10  miles  west  of  I'oinl  Franklin,  in  13J  fathoms  mud  and 
sand.  Museum  number,  4100G. 

Cardium  (Serripes)  grcenlandicum  Cliemiutx. 

Living  near  low-water  mark  to  i'i  fathoms  at  the  station;  also  Nortou  Sound  at  5  fathoms,  and  at 
Cape  Smythe  in  2i  to  5  fathoms.  Collector's  numbers.  195  and  1701.  Museum  numbers,  41007-S. 

Cardium  islandicum  (.imeliii. 

Xorton  Sound,  in  5  fathoms  mud.     Museum  number,  41000. 

Cryptodon  sericatus  Carpenter. 

At  Cape  Smythe,  in  5  fathoms  ;  also  off  Point  Franklin  in  13A  fathoms,  mud  and  sand.  Mu- 
seum number,  11010. 

Astarte  (Rictocyma)  Esquimalti  (Baird)  Ball. 

Crassatella  EtqnimaUi  Baird. 
Riclocyma  miraltitts  Ball  (young). 

Two  specimens,  10  miles  off  Point  Franklin,  in  13J  fathoms.     Museum  number,  41011. 

Astarte  fabula  ROOM 

Xorton  Sound  in  5  fathoms.     Museum  number,  4101L'. 

Venericardia  borealis  Conrad. 

One  specimen  of  the  variety  V.  noranglia'  Morse  was  found  oil  the  beach  near  the  station. 
Museum  number,  41013. 

Yoldia  limatula  Say. 

One  specimen  from  15  fathoms,  mud,  off  Point  Barrow.     Museum  number,  41014. 

Yoldia  myalis  Outhony. 

(  )l'f  <  'ape  Smyt  he  in  2.^  to  5  fathoms.     Museum  number,  41015. 

Yoldia  lanceolata  Sn\vi>rby. 

With  the  last.     Museum  number,  41015«. 

Pecteu  islandicus  Cinclin. 

Living,  off  Point  Franklin  in  KJJ,  fathoms;  dead,  on  the  beach  near  the  station.  The  color  of 

these  northern  specimens  is  apt  to  be  of  a  peculiarly  deep  rich  tint  of  red  in  various  shades.  The 

living  specimen  carried  on  its  upper  valve  a  line  specimen  of  Chelysoma  inacJcayrtniim,  an  Actinia, 
numerous  .Sertularian  h.xdroids.  and  several  species  of  Polygon.  Museum  number,  4101(1. 

BBAOHIOPODA. 

HUyiichoiiella  (Hemithyris)  psittacea  (Cli.)  ]>'0ilii^ny. 

Attached  to  dead  shells  from  l.'U  fathoms  off  Point  Franklin.     Museum  number.  - 



184 EXPEDITION  TO  POINT  UAKKONY.  ALASKA. 

srilMAKY. 

S|n 
1 
1 

Po
in
t 
 

Fr
ai
ik
li
u.
 1 

Ko
rt
oi
i 
 So
un
d.
 

Specie*. 

-A
\O
.I
.U
:;
[ 
 

uu
oj
 

Tn
ii
it
  

Fn
in
kl
in
. 

Xo
il
.i
n 
 

Su
n 
 ml
. 

* 

* 

* 

* 

* 

* 

* 

* 

* to * 

(*) 
* 

* 

Or  top  It?*  ̂ 1  iillhuiilifllS    A  111:111  rnps:.-.  purpurni    

J  .INKirimi   pilC  I  Urn       1   *  i 

i  •          ' 

•  i     i 

VI        t          '11        1       ll" 

... 
"•  '  r  , 

* 

* 

* 

* 

* 

*• 

* 

* 

* 
* 

* 
* 

* 

* 
* 

(*) 

'   , 

'    ,     • 

r  •  " 
V     .      !  7    H*'      

 II"1         '1          a 
m  -'    '      !•'  P        iv  ' 

si>iii.i  mu(  l»-:t\  iuiuin      

Trojdion  4-hiiliratu.H    
A  p]irn<lirulun':i  sp     '.    Turn  ;••!  I.i  |..,l;tiis    

Tot  ul  m!»lln*K«  (ii         44 
0 
1 

"l 

1 (      •        '  J     '        •             1  i • 

It  is  ;»i>i»;ux'iit  from  this  list*  that  four  families  greatly  preponderate,  namely  tbe  Ptei«ro<o»M'd«, 
BuccinMa;  \<i1i<-itln\  and  Trorltitln;  as  represented  by  J[«>-<j«>-i(a.  AVhile  the  party  doubtless 
obtained  a  full  representation  of  species  resident  at  or  m-ar  the  station  itself,  it  should  lie  added 
that  the  inollusk  fauna  of  the  Arctic  basin  adjacent  i.s  considerably  larger  than  the  number  of 

species  included  in  the  preceding  list.  There  is  practically  but  one  fauna  from  Nunivak  Island 
northward  to  the  Polar  region,  though  there  are  a  number  of  species  which  do  not  occupy  the 
whole  area,  especially  littoral  forms. 

The  writer  has  been  .{fathering  material  for  twenty  years  toward  a  fauual  description  of  this 
region  and  hopes  before  long  to  be  able  to  prepare  it  for  publication,  a  task  which,  from  the  press 
lire  of  other  duties,  has  hitherto  been  unavoidably  deferred. 

Towards  such  a  complete  description  such  contributions  as  this,  made  by  the  party  under  the 
command  of  Lieut.  P.  IT.  Kay,  are  particularly  valuable,  and  to  Mr.  Murdoch  and  his  companions, 
who  went  into  practical  exile  for  two  years  for  the  benefit  of  science,  the  sincere  recognition  and 
hearty  thanks  of  all  naturalists  are  unquestionably  due. 

'  in  i  In-  IM.  species  obtained  at  Cape  Smythe,  Point  Barrow,  mid  near  the  station  Vjjluami,  all  within  a  iliort 
dif>t»iir<>  "four  another,  arc  included  under  tlio  heading  "Point  ]>IUTO\V." 
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EXPLANATION  OF   PLATE. 

Fig.    1.  BUCCINUM  AN-GULOSUM,  Gray,  forma  normalis. 
Fig.    2.  BUCCINUM  ANGULOSUM,  Gray,  forma  subcostatn. 

Fig.    3.  BUCCINUM  ANGULOSUM,  Gray,  forma  amjuJata,  ti/pica. 

Fig.    4.  BUCCINUM  ANGULOSUM,  Gray,  superficies,  x  10  mar/nif. 

Fig.    5.  BUCCINUM  POLARE,  Gray,  forma  normalis. 

Fig.    6.  BUCCINUM  POLARE,  Gray,  superficies,  x  10  magnif. 

Fig.    7.  BUCCINUM  GLACIALB,  Linue, /orma  normaliis. 

Fig.    8.  BUCCINUM  GLACIALE,  Linne,  superficies,  x  10  magnif. 

Fig.    9.  BUCCINUM  PLECTRUM,  Stm.j/orma^ercrasso,  minor, 

Fig.  10.  BUCCINUM  PLECTRUM,  Stiu.,  superficies,  x  10  magnif. 

NOTB. — The  figures  of  shells  are  all  natural  size. 
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YIl-COLLECTING    LOCALITIES    AND    DREDGING 
STATIONS. 

BY  JOHN  MURDOCH,  A.  M.,  Sergeant  Signal  Corps,  United  M«t<-x  Army. 

1.  BEACH,  (JAPE  HMYTIIK. 

This  locality  comprises  the  steep  pebbly  beach  and  the  inlets  of  the  lagoons  from  about  a  milp 
;ind  a  half  above  the  station  of  Ooglaamie  to  about  3  miles  below  it. 

Tlii.s  stretch  of  shore  was  pretty  thoroughly  patrolled  nearly  every  day  during  the  season  of 
open  water.  The  daily  tide  is  so  small  that  few  animals  were  washed  up  by  its  means,  and  the 

occasional  periods  of  low  water,  caused  by  long-continued  off-shore  winds,  exposed,  uo  shore-dwelling 
animals.  The  sea  was  never  low  enough  to  uncover  the  mud  Hats  which  are  close  to  the  shore. 

Most  of  the  animals  obtained  on  the  beach  were  washed  up  win-never  there  happened  to  be  a  strong 
bree/.e  and  heavy  sea  on-shore. 

Soon  after  we  landed  in  issi  there  occurred  several  heavy  gales  from  the  west  and  northwest, 
and,  as  the  ice-pack  was  a  remarkable  distance  from  the  land,  an  exceedingly  heavy  sea  rolled  in 
upon  the  beach,  bringing  vast  quantities  of  material.  We  were  unfortunately  so  busy  providing 
ourselves  with  shelter  against  the  rapidly  approaching  winter  that  we  were  unable  to  preserve  any 
specimens,  and  so  favorable  an  opportunity  never  recurred. 

Most  of  the  material  showed  signs  of  having  been  transported  a  considerable,  distance.  The 
lamellibrancli  shells  especially  were  crushed  and  ground  into  small  fragments. 

The  following  species  were  obtained  at  this  locality  : 

CRUSTACEA. 

1.  Hi/an  lalij'rons.  !).  Hyper  ia  mcdiisarum. 
2.  Eitpagurus  triyonochcirxs.  10.  Tkemisto  Hbellulu. 
3.  Cheraphihtu  bomix.  11.  Eurytcnes  gryllus. 
4.  Nectocrangen  lar.  12.  Onisimus  Uttoralis. 

o.  Hippolyte  gaimardii.  13.  Evtirvg  cuspidatvs. 

0.   .'  Diastyliif  rathkii  var.  14.  Melitaformosa. 
7.  Ghiridotca  cntomon.  .  15.  Gammaracanthua  loricatux. 

8.  Chiridotea  xahinei.  1C.  Pcltognsfer  payuri. 

17.  Mda'nix  lon'ni  var.  gigantett.  ID.  Echiuritit  rulgaris. 
18.  s\r<'n!i'<ild  (ilin'iiills. 

KCIIINODERMATA. 

l'().  .'   Twltostoma  borcalc.  23.  Croseaster  papposiu. 

21.  StrongyfooentrotHS  driilMtrliii'tuiix.  '24,  Kohiftter  cndccea. 
'22.  Axlerid.f  ncerrata. 

•       ANTHOZOA. 

25.  Alci/oitiioii  nibi  forme.  27.  ?        ? 
s. 

ior. 

H.  Hx.  -14  --  24 
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ACALKPH.i:. 

2S.   /.'(/•()<•'  roseola. 
L".).  .1  ureliit  lubint«  ' 
30.  Ci/inicit  ji 

31. 
32. 

MOLLUSCA. 

33.  Octopus  yrintlaniliciis.  -IS. 
34.  lA-muniiH  pucifn-H.  40.  \nlicit 
35.  Jtcla  ienmliratit.  50. 
:;ii.   llnccimiin  tome.  51. 

37.  Iliiccinttm  glaciale.  ~>2. 
.'is.   i:>tfrinum   itnyulosiim;  var.    «or-            53. 

webmaster. 

mertensii. 

(Ij)hinni')  urclica. 

pulliilii. (  liitlhux)  Jlitriix. \'cltt1iH(i 

•'I'.i.  IlKceimtm plectrum. 
40.  Jiucciintm  polare. 

.41.  Chrj/sod«mtts  kriiyeri. 
•12.  Chrysodomvs  liratux. 
•13.  (. '/<  ryxodo »nts  fo rn  lea  i  us. 
44.  Chrysodomus  nuoiensi. 
r>.  xtrombdla  beri»f/ii. 
4(5.  Ktrombclla  mttUeatn. 

17.  Tr<>i>lu»i  clatliratus. 

64.  JMtenia  sp. 

lili.   fleMellarin-  loricata. 
(>1.  Membranipora  sp. 

."•I. 

.">.").  Miiri/KritK  striitta. 

50.  Mnri/iirilK  rorticiferit. 

57.  'I'dtellH  (Helcioniscus]  <:ri<r 
58.  ̂ .L'oUilia  piifiillomi. 
50.  .!/>/«  tniHcitttt. 
fiO.  IhicomH  sitbuloxtt. 

()1.  <'«r<lium  (Xerripes)  i/i-tu 
G2.  Vtnerictirdla  boreal  in. 

03.  l.'ecten  •ixlandicu*. 

TUNICATA. 

05.  Hn/<>ci/)i/ltiapyriformix. 

I'OLYZOA. 

(iS. 

S]). 1'OHIFEKA. 

lio.  One  or  two  species  of  sponges,  undetermined. 

2.  SIIOAL  WATER  ALOKCI  SHORE,  PERGNIAK,   I'.LSOX  1JAY. 

Tin-  liiryc  lisli-seine  was  Iiauled  three  times  from  the  .shore,  in  the  southwest  bend  of  Elsou 

Bay.  dose  to  the  Eskimo  summer  camp  of  Pergniak,  August  11,  1883.  A  few  small  wliiteiish  and 

scnlpins  were  caught,  and  the  lead-line  of  the  seine  brought  up  a  quantity  of  seaweed  containing 
many  amphipods  of  the  following  two  species: 

locilxtH. 

loricatus. 

3.  OFF  CAPE  SMYTH  E. 

<)p))ortunities  lor  dredging  near  the  station  were  seldom  offered  ou  account  of  ice  and  had 
weather.  Most  of  the  work  was  confined  to  a  small  area  extending  about  a  mile  above  and  below 

the  station,  and  from  a  depth  of  about  21  fathoms,  close  to  the  shore,  to  12  fathoms  about  a  mile, 
from  the  land.  The  bottom  for  the  most  part  was  an  exceedingly  tenacious  and  fetid  black  mud 

containing  very  little  lil'e  except  Worms  and  the  large  Isopods  Cliindotcn  cittomon  and.  n«bi>tfi. 
Interspersed  with  this,  however,  were  occasional  patches  of  sand  and  mud  mixed,  which  contained 

more  life.  During  the  season  of  open  water  these  patcheg  were  generally  pn-tty  well  indicated  by 
the  Mocks  of  ducks  swimming  over  them,  attracted  by  the  comparatively  rich  food. 

Dredgings  were  obtained  August  1-1.  1SS2.  and  August  7  and  !».  ISS.'J.  On  August  s,  IS,s:j.  an 
oj>portunit\  occurred  to  dredge  in  15  fathoms,  about  three  miles  above  the  station  and  about  two 

miles  from  shore,  just  outside  the  barrier  of  grounded  ice.  Two  hauls  of  the  dredge  were  obtained 
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with  jjTcat  dilliculty  as  the  current  was  too  feeble  to  make  our  whalehoat  dia.n  tin;  dredge.     Ono 

haul  was  made  liy  making  th«'  boatTast  to  a  large  cake  of  floating  ire.     The  bottom  was  the  sauio 
black  mud  and  contained  animals  .similar  to  those  obtained  at  the  inshore  stations. 

The  following  species  were  obtained  in  this  locality: 

PYONOGONIDA. 

lon(fit((rx<>. 

2.  Eupayunix  splendescens. 
.'>.  Mi/nix  ntijii. 
4.  Diaxtylix  sp. 
5.  Cliii'iilotcii  xabinei. 

CKUSTACEA. 

VKliMK.S. 

10.  Polynoc 

1 1.  ̂ [('lu•nix  lore  ill. 
li!.  J\V/>/(/////.v  coeca. 
\'.'>.   Kteoiic  sp. 

1  I.   rityUodoce  yru'ii l(im(i<-«. 
15.  rhyllodocc  sp. 

Hi.  CdHtalla  mwltipapillata  (suri'ace). 
17.  Aufolytux  sp.  (surface). 

G.  Eurytoicx  i/ 

7.  Acanthottteplteia  miiimtjreni 
8.  GaminaniK  locuxin. 

!).   ItulirJiin  arcdi-a. 

18.  ''  Ariciii  <()•<•! h'u. 
19.  Tmvlaiaforbctii. 

2(1.  Arenicola  f/laciitlix. 
21.  IJrada  yranulntn. 

22.  ?  MalilftHt-  sp. 
23.  Pectlnnria  sj).  (tubes). 
24.  Phancolosomn  sp. 

25.  Nttffitta  sp.  (surface). 

ECHINODER3IATA. 

20.  M i/riot roclnix  rinkii.  27.  <  >i>hi<>fjhji>lid  nodosa. 

ANTHOZOA, 

2S.    I'r/iciiid  i-rdxxiconnx.  2'J.  Phcllia  sp. 

ACALKPII.K   (SURFACE). 

37.  Af/lditthit  i-tnnlxchtttica. 
38.  Gemmarid.  ? 
39.  Ttdtularid  sp.  (dredged). 
40.  Melicertum  sp. 

41.  Sarsia  roxuria. 

\2.  Staurophora  mcrtriixii. 
43.   Mcdnxii  resembling  Tiirrix. 

:>().  lieror  roxcala. 

'•'A.  Mcrlatxiu  orum. 

•  >2.  I'/ciirobrachia  rhododaetyla. 
33.  ̂ 1  «>•«/•««  lablata.  ? 

34.  d/unea  postchii.  '. 
35.  Clin/saoi-a  mclanaxter. 

30.  sKy'ina  citrca. 
MOL1,I  BOA. 

44.  73<;/«  simplex. 
45.  7,Wrt  lenttilirata. 

40.   />V/(/  murtlot'hiuiw. 
47.  ISitccinuin  ylacialc. 
IS.   Hiii-1'ininn     dnr/ulnxiim    var. 

1!>.  ('in-fixvihiinioi  I'riiyei'i. 

50.  ChrysoSomtts  l')'<>i/<')'I\<\r. 
51.  \dtica  t'lituxa. 
52.  Linitilid  ]nillid<t. 

;")."..  Anidiirt'>i>xin  i>in-piifca. 

5-J.   ('yUelina  alba. 
~>~>.  CylicJtiKi  i>ropini[i(a. 
50.  Deiidronotus  1  Dftlli. 

57.  ̂ EoUdla  pnpilloxn. 
58.  Jl/acojnw  sabnloxn. 

59.  Lioeyma  JhtHitoxit. 
CO.  Carfliiim  (K<-rr!prx}  i/rti •iilfniilintm. 
01.  Cryptodon  xcricntnx. 
02.  3oW/«  Uinatulii. 
03.  Yoldiu  »iy«lix. 
01-.    Yolilin 

TUNIC' AT  A. 

(i.".. 

sp. 
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4.  OFF  POINT  FRANKLIN. 

One  haul  of  the  dredge  was  made  August  31,  1883,  as  the  schooner  drifted  Avith  the  current 
about  10  miles  west  of  Point  Franklin,  in  13i  fathoms  of  water. 

The  bottom  eoiiMsted  of  small  pebbles,  sand,  and  dead  shells,  and  the  dredge  came  up  filled 
with  animals  of  the  following  species: 

PTCNOGONTDA. 

1.  Nymphon  ijroasip&s. 

CRUSTACEA. 

2.  Chionu'cetes  opilio. 
3.  Hyax  latifrons. 
I.  Eupayunix  trigonocheirus. 

~>.  l-jiipagunis  splendetooM. 
6.  Cheraphilux  lioreas. 
7.  Hippolyte  fabricii. 
S.  Hippolyte  xpinun. 

9.  Hippolyte  gaimiirdii. 
10.  Hippolyte  phippaii. 
11.  Pandalus  . 

VEUMES. 

22.  Polynoi;  scabra. 

13. 
14. 
15. 
Hi. 17. 

18. 

in. 
liO. 
21. 
1'.'!. 

.'   Diusti/lix  i-tithl;ii  var. 
Diaxtylix  sp. 

Synidotca  liicitxjnda. 
-1  rcfin'iiK  lti/stri.r. 

.EuryteHex  gryllux. 
stegovephnlus  ampulla. 
Rhacltotropis  «cule«t<>. 
Paramphitboii  panoffa. 

Acantho'.one  polijacantha. 

ECHINODERMATA. 

24.  Pentacta frondosa.  30.  Hohtxtfr  mdeea. 

25.  .LophothiD-iafabricii.  31.  Ophioijlyplta  . 
'_'(>.  Strongylocentrottu  driibKchicnxix.  32.  Ophioglypha  robusta. 
'27.   Leptaxterias  arctica.  33.  Ophioglypha  nodosa. 
28.  Cribrella  sanguinoknta.  34.  Ophiopholix  arnh'tito. 
29,  ( 'roxxiixter  pappoxux. 

ANTHOZOA. 

35.  Alcyonium  rnblforme.  36.   l.'rticinn  orassicornis, 
ACALEPH^. 

37.  ticiliilorcllu  ti-icuxpidatu.  38.  Thuiuria  cylindrica. 

MOLLUSCA. 

3S.  7,V/(( 

40.  7>V?((  Uarpu. 
41.  Jliici'iinnn  tcniie. 
42.  Jiittrinitni  bacri. 

4.">.  Hui'cinum  cilia'tuni. 
It.  niH'.i-ininii  ytuciale. 
45.  JtiKTiiiinn  polare. 
4(».  ilcliotropix  hftrpa. 

47.  Trt>i>ltnn 

48.  Turritell-a  polarix. 

49.  Creplduln  finutdix. 
50.  \nticii  C/KIIXII. 

51.  l.muit/K  pallldu. 

52.  .  1  /«  «  «  ro^.v  ('.s1  /^ » /•;)  H  re ."i;;.  Arnica  la  rrsrifa. 

54.  Cryptodon  xcricatus. 
55.  Axtdtii-  esquitnaUi. 
r»(i.  j'rrtrn  Islandietu. 

57. 

68. 

macleayanum. 

jtxittacca. 

•JTMCATA. 

BBACHIOPODA. 
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POLYZOA. 

59.  LeiescJiara  subgracilis.  60.  Flitxtra  papyreu. 

l'OKIl''EKA. 

Two  or  three  species  of  sponges,  undetermined. 

5.  OFF  POET  CLARENCE. 

Three  hauls  of  the  dredge  were  made  while  drifting  off  the  entrance  to  Port  Clarence,  Sep- 
tember 4,  1883,  in  a  depth  of  about  7£  fathoms.    The  bottom  was  pebbly  and  life  scanty. 

The  following  species  were  obtained: 

CRUSTACEA. 

1.  Cherapkilus  lorcas. 
ECHINODERMATA. 

2.  Slroitgylocentrotus  drobaelttaisis.  3.  Asterias  sp. 

ANTHOZOA. 

4.  Alcyoninm  ruliformc. 

G.  HEAD  OF  NORTON  SOUND. 

The  dredge  was  hauled  from  the  vessel  near  the  head  of  Norton  Sound,  not  far  from  St. 

Michael's,  September  12,  1883,  in  about  5  fathoms. 
The  bottom  was  pebbly  and  life  rather  scanty,  comprising  the  following  species: 

PYCNOGONIDA. 

1.  Nymphon  grossipes. 
CRUSTACEA. 

2.  Mttpatgurut  Irigonocheirus.  5,  Symdotea,  bicuspida. 
3.  JJupagurm  splmdetcent,  6.  Melita  leonis. 
4.  Cranyon  vulgaris. 

VERMES. 

»     7.  Nephthys  ccecn, 
ECHINODERMATA. 

8.  Stronyyloceiitrotus  drobachicnsis.  10.  ?  Asienas  violacea. 
9.  Asterias  accrtnta, 

ANTHOZOA. 

11.  Alcijonium  rubiformc. 

ACALEPH^E. 

12.  Nt'i-tnlitria  cariabilis. 

MOLIATSCA. 

13.  l>cl<t  '.  nrolurix.  19.  Mannmt  IKOKI. 
14.  Admete  middendorffiana,  20.  Margarita  obecura, 
15.  liner!  mini  (jlaclnlc.  21.  Cardium  grnnlnnilicum. 

16.  Chrytodomus  spitebergensis.  '22.  Cardium  is 
17.  TrieJiofroplx  boreal  is.  23.  Astnrfcfabula. 
IS.  Ipltinoc  arctica. 
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It  will  bo  seen  from  tin-  above  lists  that  (In-  region  immediately  about  Point  Harrow  (Station.1* 

1,  -,  ;md  3)  though  comparatively  poor  in  individuals,  is  i|iiitc  rich  in  number  id'  species,  at  least 
Ho  having  bceu  collected.  Of  these  the  most  abundant  are  ̂ lollusks  ( 1 1  species  exclusive  of  land 

.shells),  Crustacea  i"-'  species,  not  counting  fresh-water  forms),  and  AYonns  (19  specie-si. 
At  Point  Franklin  (Station  4),  on  the  other  hand,  although  fewer  species  were  obtained  (02  in 

all)  the  number  of  individuals  was  simply  enormous.  The  IMollusks  were  most  numerous  in  species 

(121  species)  but  comparatively  few  in  individuals.  ( 'rustaeea  were  plentiful,  both  species  and  indi- 
viduals. The  Echinoderms  were  most  abundant  in  individuals,  though  only  11  species  were 

obtained.  Great 'quantities  of  the  two  species  of  Polyo/coa  also  \\ere  collected. 
At  Stations  5  and  (!  animal  life  was  poor  both  in  species  and  individuals,  though  1L'  species  of 

Mollusks  were  obtained  at  Station  6. 



VIII.  -PLANTS. 

I5y  Prof.  ASA  CRAY,  Cambridge,  Muss. 

This  collection  probably  comprises  imis!  of  tlie  Phanerogamous  plants  growing'  at  that  Arctic? 
station;  some  of  them  not  before  received  by  us  from  that  region,  rich  as  our  herbarium  is  in 
Arctic  American  plants. 

One  of  these  is  Ranunculi!*  Pallasii.  a  most  peculiar  whitc-llowercd  species,  which  we  now  for 
the  first  time  possess  in  copious  specimens.  With  it  comes  a  very  depauperate  R.  multiftditx,  I!, 

pyyma'ux  and  ]!.  iiiralix,  and  a  radicant  form  ol'  Ctiltliu  paluxfrixj  with  leaves  hardly  a  half  inch  long 
at  flowering-time*. 

L'apurcr  iind!cii>ili'  appears  to  lie  the  most  abiuulant.  and  peihaps  the  most  showy,  plant  of 
that  Arctic  tlora. 

J'arryu  :it!>!ii't!ulix  is  not  in  the  collection,  but  Miss  Ileppingstone  found  it  on  Cape  Lisbnrne. 
The  other  Crncifene  are  Cochlcarln.  o^icintilln,  or  some  other  of  the  ill-delined  species,  Drabn  (tljilna, 
and  some  related  white-flowered  species  which  are  not  determined  for  want  of  fruit. 

ftlcllaria  loni/ijxx.  var.  Kdirttrds!!.  .s1.  litini/fnuii,  and  a  condensed  form  of  Ccrastiitm  ulpinnin  are 
the  only  CaryopkyttaeefC,  and  Astragalus  (ilpitius  and  A.frii/ldtia  are  the  only  JJeyiiwinotsii '•. 

The  Ifonacca'  are  J>njax  octopetala,  var.  inteyrifoliti,  and  Potentilla  cuiarginata  Pnrsh.,  the  latter 
in  numerous  and  line  .specimens.  A  very  dwarf  form  of  this  species  from  Wrangel  Island  was 

inadvertently  named  I'.frit/itlti  in  the  list  of  Muir's  collection. 
The  Sn.i  i/ri:;i/r  an-  ,S.  <ii>j>oxitif<>li«,  »S'.  hi  fail  ax,  />'.  flagellaris^  8.  ailciiijlora,  »S.  hieraeifolia,  8. 

punctalii,  in  a  most  reduced  form,  with  some  stems  only  a  span  high,  a  compact  inflorescence,  and 
small  leaves  which  are  cienately  7-!)-lobed  rather  than  dentate,  which  is  here  called  var.  H«H«,  also 

X.  xtcUtiris,  var.  coiiri-.rn,  ,sf.  rirultirix,  var.  Jiyperlorea,  and  >'.  <-'-rtiii«. 
Valen'aiKi  cupittttn  of  Pallas  was  sparingly  collected. 
The  C<iH>ix>*it<c  are  only  three,  Pctitsitcxfrifiiilti,  Xcnc<-'n>J'i-i<ii<litx,  and  Arctic  forms  of  Titnuaeum 

ojj!<'i /it'lr,  var.  Hrlilunt. 

The  l-jfh-.«-ci(  'are  even  fewer,  being  only   \'<i<-<-iitiiini  i'it!s-i/!<i'n  and  Caxxiopc  Mrayona. 
The  remaining  Getmofetdhe  are  only  Mrrfrnxin  wtiritiinii  in  a  condensed  form,  Pedicular!* 

ftitilcllcn.  and  7'.  lMn<imlor1)U. 

The  Apetala:,  Polygonum  rirlp/u-um.  O.ri/ria  diyyiui.  li'min-.r  xalivifoliiis,  and  the  following  wil- 
lows, which  have  bei.-n  examined  and  named  by  Mr.  J5ebb.  An  abstract  of  his  notes  upon  them  is 

here  given  : 

tfalix  oralifolia,  Tnnitv.,  in  both  sexes,  and  with  well-formed  fruit.  Clearly  an  Arctic  modifi- 
cation of  N.  iiiyrtiUoidrx.  witli  subsessile  capsules. 

.SV(//.r  f/lin-lnlls.  Andcrss.,  with  female  (lowers,  and  young  foliage,  agreeing  with  the  character  in 
the  want  of  a  style. 

li.i-  Int.i'ifolin.  'f  rev.  (N.  />lilcli»itliyllu  Andcrss.),  with  nervose  lineate  leaves  and  a  manifest  style. 
i-i>tini<li/<>l!i(  Trantv.,  which  is  probably  only  »S'.  poltirix  with  glabrous  capsules. 

,SV(//,/'  /iilrr/iln  Anderss.,  in  both  sexes.  Distinguished  from  »S'.  I'lihrophylln  mainly  by  its 
stipules,  which  in  tliese  specimens  answer  to  Siemanu's  jtlant,  but  not  to  Amlersson's  ligure. 

No  pctaloideous  Monocotyledon  was  collected  except  l.u.:nltt  ru-ciixfa  ;  of  Glumacni;  only  L'rio- 
l>l«»-/nii  (Jlnintixxoiiis  and  an  immature  Carc.r,  wliich  may  be  ('.  ruh/nrix  :  and  ot  grasses  a  tine  stock 
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of  Phipimia  dlyida,  Arctagroslis  (Colpmlium)  lutifolia.  Alupcfuntu  aljtiitu*,  QrapUephorum  (l>npontia) 

Fisclteri  ;  ami  a.fulcuin,  Poa  licnisia,  and  /'.  arclica,  also  a  true  Colpodium,  the  species  undetermined. 
Dr.  Farlow  adds  the  following  report  upon  the  Lower  Cryptogamia  of  the  Point  Barrow  col- 

lections: 

1  would  make  the  following  report  ou  the  cryptogams  collected  at  Point  Barrow  and  submitted 
to  me  for  examination.  The  lichens  consisted  of  three  packages,  each  containing  a  single  tuft  of 

impressed  material.  Two  of  the  tufts  were  composed  of  Cctrarix  ixl<tn<li<-n  Ach.,  var.  Delicti  / 
Bor.,  and  the  third  of  Alectona  divcrgens  (Ach.)  Xyl.,  mixed  with  which  were  fragments  of 
Cetrttria,  ttrctiea  (Hook.)  and  TlntmiioUu  rennicuJarin  (Sw.i  Schuer.  There  was  a  quantity  of  fungi 

preserved  in  ajar  of  alcohol,  but  without  notes  of  color,  habit,  &<.•..  so  that  the  specific  determina- 
tion is  in  their  present  condition  impossible.  The  specimens,  as  far  as  could  be  told,  seemed  to 

include  two  species  of  Ai/arlciix  and  one  of  Russula. 

The  Algic  collected  were  in  part  marine  and  in  part  from  fresh  water,  some  of  them  rough- 
dried,  and  others  prepared  on  mica. 

The  marine  species  were  as  follows  : 

Phyllophora  internipta  (Grev.)  J.  Ag.,  in  excellent  condition,  with  fully-developed  iiernnthecia; 
QdonthaUa  dentata  Lyngb.,  rather  a  broad  form,  with  slender  supra-axillary  tetrasporic  branchlets; 
fragments  of  a  sterile  species  which  possibly  belonged  to  Rhodymenia  pfrtusa  (Bail,  and  llarv.)  J. 
Ag.  ;  and  fragments  of  an  Viva  which  could  not  be  determined. 

The  fresh-water  species  included  several  specimens  of  a  Prasiola,  which  may  be  referred  with 
some  doubt  to  P.  crispa  (Lightf.)  Kg.  The  specimens  were  considerably  larger  than  the  type,  some 
being  nearly  three  inches  long,  but  the  habit  was  prostrate  and  bullate,  and  there  was  no  distinct 
stipe  as  in  P.  stipitata  Suhr.,  a  species  previously  reported  from  the  Arctic  regions  of  America.  It 
is  possible  that  the  species  may  prove  to  be  new,  but,  as  the  specimens  agree  in  microscopic 
structure  with  P.  crispa,  it  would  not  be  well  without  further  information  to  separate  them  as  a 

distinct  species.  Besides  the  Prasiola  mentioned,  the  material  on  mica  contained  Pediastnim  Bory- 
anum  Menegh,  and  two  Cyanophycece,  Aplianotliece  stagnina  A.  Br.,  and  Aplianacapsa  Cantagnei 

(Breh.). 



APPENDIX. 

By  JOHN  MURDOCH,  A.  M.,  Sergeant  Signal  Corps,  United  Slates  Army. 

A.— NOTES  ON  SURFACE  LIFE  UNDER  THE  SEA-ICE,  FROM  FEBRUARY  27  TO  JUNE 

8,  1883. 

At  the  suggestion  of  Lieutenant  Ray,  a  towiug-uet  was  arranged  so  tliat  it  could  be  attached 
to  the  line  of  tlie  tide-gauge  and  set  at  different  depths  under  the  ice  (see  diagram).  The  water 
was  about  17  feet  deep.  When  a  strong  current  was  running  in  either  direction  the  net  was  dis- 

tended and  many  animals  captured. 

The  not  was  visited  generally  every  day,  unless  the  weather  was  too  severe  to  handle  it.  Early 
in  the  season  the  bucket  of  water  containing  tho  washings  of  the  net  was  so  lull  of  ice  crystals 
that  it  had  to  be  thawed  before  the  stove  before  it  could  be  examined. 

Frlniary  21. — Current  NK.     Temperature  of  the  water,  29°.l  F.,  net  set  near  the  bottom. 
Small  copepods  resembling  Cyclops,  a  few. 

JEgina  <-i/rca,  -  small  ones. 
TK/T/.V  .'  s|i..  a  lew  .small. 

Filii-imry  U8. — Conditions  as  above. 
<'<>l)<:)n><lx :  rather  plenty. 
IHtixtyUs  sp.,  1,  small. 

l'><:f<><:  i-Hxioln.  1,  about  O.L'  inch  long. 
.K<jin<(  all  mi,  1  or  2,  very  small. 

March  4. — Current  and  temperature  as  before,  net  set  near  surface.  ' 
Ii.t  s]i..  1,  small. 

:  a  (e\v. 

Tic ;•<)<"  rwiilii,  very  abiuidant.  Irum  size  of  pin-head  to  about  O..S  inch  in  diameter. 193 
II.  Kx.  44   1.'5 
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March  5. — Conditions  as  above. 

(Jopepods ;  plenty. 
Beroe roseola /  abundant  and  small. 

.  /;//('»«  citrai,  1,  rather  larger  than  before. 
March  6.— Current  SW. 

;  plenty. 
c  roseola,  plenty,  same  young  brood. 

March  7. — Conditions  as  above. 

Copepods  ;  rather  fewer. 
^,1'jitta  sp.,  1,  adult. 
Bcroc  roseola  ;  plenty,  uo  larger. 
N'lrnia  rosaria,  1,  small. 

March  8. — Conditions  as  above. 

Copepods  ;  a  few. 

1 k  fob'  roseola  ;  a  few. 
March  9. — Conditions  as  above,  more  life. 

Copepods;  a  few. 
Mac/itta  sp.,  1,  adult. 
Berov  roseola  ;  abundant,  same  brood. 
Xar.tia  rosaria,  1,  small. 

March  10. — SW.  current  strong. 
Copepods;  a  few. 
Berov  roseola ;  plenty,  same  brood. 

March  11. — SW.  current  very  strong.    Water  very  muddy. 
Autolytus  sp.;  a  few,  very  small. 
Cant  alia  iintltipapillata  ;  a  few,  very  small. 

Copepods;  a  few. 
Berae  roseola ;  a  few. 

JIarch  12.  -Conditions  as  above.     Water  still  muddier. 

Copcpods;  a  few. 
Autolytus  sp.,  1,  small. 
Demit  roseola,  1  or  2  apparently  dead. 

Noticed  a  Jicrocin  the  tide-hole  at  least  one  inch  long,  and  L 
March  13.— Current  NE.    Water  still  muddy. 

Copcpods  ;  rather  abundant. 
Autolytus  sp.,  1,  rather  larger  than  before. 
Beroii  roseola ;  increasing  in  numbers,  small. 

;!>t(i  cilrea,  1,  |  inch  in  diameter,  1  very  small. 
•sV/7'.v/rt  rosaria  ;  several  small. 
Turrix  .'  sp.;  several  small. 

March  14. — Conditions  as  above.     Water  less  muddy. 
Coprpoils  ;  a  few. 
I'xroiiroxcola;  a  few. 

T-vrriH  ?  s]).,  1,  about  0.4  inch  in  length. 
March  15.— Strong  SW.  current.     Water  clear,  very  little  life. 
March  IS.  -  Slack  MO.  current. 

Cvticpodx  :  a  lew. 

'  roseola,  1  or  2  small. 
•  Ural.  .'!. 

March  I'.t. — Strong  S\V.  current. 
(!i>pc]></<lx :  ;!  lew. 

'i»n:  !ii»-f(ti!n,  larva,  1. 
i-i>.:tiri<i.  1  nr  1'. 
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March  21.  —  Current  slack. 

•  Copepods  ;  plenty. 
Be  roc  roseola  ;  plenty  (one  or  two  a  little  larger  than  before). 

March  LV5.—  Onrrent.  NE. 

AutnlytitH  sp.  ;  2  egg-bearing  females. 
Beroc  roseola  ;  plenty;  rather  larger. 
JEyina  cilrea  ;  1  or  2. 
Sarsia  roxarla  :  1. 

March  24.  —  Conditions  as  above.     Water  muddy. 
Copcpods  ;  very  plenty. 

Autolytus  sp.  :  2  egg-bearing  females. 
BcroU  roseola  ;  a  few. 
Sarsia  rosaria  ;  1. 

March  25.  —  Conditions  as  above.     Life  scanty. 
March  28.  —  Conditions  as  above,  but  water  high. 

Copepods  ;  a  few. 
Beroc  roseola  •  ;  a  few. 
Sarsia  rosaria;  1,  small. 

March  29.  —  Conditions  as  above. 

Copepods  ;  a  few. 
AutolytiiH  sp.;  1  egg-bearing  female. 
^•Kginti  citrm  ;  3  or  4. 

April  4.  —  Xet  loaded  with  ice-crystals. 

April  5.  —  Current  SW.    Temperature  of  water  29°.l  F.     Water  muddy.     Xet  --lear  of  ice. 
Life  scanty. 

Beroc  roseola  ;  a  few;  small. 
Sarxia  rosaria:  a  lew. 

April  1.  —  Conditions  as  above.     Life  very  scanty. 
April  10.  —  Conditions  as  above.     Water  muddy.     Life  scanty. 

Copepods  ;  a  few. 
I  Itroii  roseola  ;  a  few  and  small. 

citrea  ;  2  or  3;  very  small. 
saria;  1,  small. 

April  11.  —  Conditions  as  above.     Life  scanty. 
•nia  citrca  :  2,  small. 

ruin  rosaria;  2  or  3  (one  larger  than  usual,  about  0.4  inch). 

April  12.—  Current  M'l,  almost  slack.     Water  muddy.     Life  very  scanty. 
•i-ll  1  !.  —  Current  slack.     Wafer  and  net  very  muddy.     Life  very  scanty. 

April  1C.—  Current  slack.     Water  and  net  less  muddy.     Practically  no  life. 
Until  April  1M  the  current  continued  slack,  and  no  life  was  observed.     On  that  date  there  was  a 

slight  SW.  current,  but  practically  no  life. 

April  2G.  —  Current  NK.,  rather  strong.     Temperature  continued  the  same. 
Hcroc  roNc(>la  ;  1  ;  WE 

"  ;    1  ;  medium-sized. 
Sarsia  rosaria  ;  rather  plenty. 

April  27.—  Current  NE.,  slight.     Water  decidedly  milky. 
Copcji'irhi  ;  a  few. 
fit'  i  '  :  a  few  ;  small. 

<'i.nditions  unfavorable  for  tending  the  net  until  May  G. 
May  G.  —  Slight  NE.  current.     Temperature  unchanged.     Water  muddy,     Life  scanty. 

Copt-pods  ;  1  or  2. 
Sarsin  rosaria  ;   rather  numerous. 
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S.—NK.  cm  rent,  rather  strong.     Water  muddy. 
.'  ('Hone  boreal  is}  larva;  1. 
Sarxiti  roxaria;  rather  plenty  :  very  small. 

.1/di/  id.—  Moderate  NE.  current.    Water  muddy.    No  life. 
May  11.  —  Current  slack. 

Mail  14.  —  Current  S\V.  in  morning,  slack  at  night. 

Xotlring  in  net.     (Found  a  large  Berob'  roseola  4  inches  long  in  tide  hole,  dead  and much  dilapidated.) 

May  15.—  Weak  NE.  current.    Water  very  clear.    No  life. 
May  18.—  Strong  NE.  current.     Water  tmuldy.    Life  .scanty. 

Copcpods  ;  a,  few. 
Be  roe  roseola;  a  few:  small. 
.  Kginti  citrea  ;  1  or  2. 

Xfirxia  rosaria;  a  feu-. 
May  lit.  —  Strong  NE.  current. 

?  CHone  borcalis.  larva  ;  a  good  many  ;  no  further  developed. 
Beroii  roseola  ;  plenty;  very  small. 
tiarxia  rosaria;  1  or  2. 

May  21.  —  Strong  NE.  current.     Water  muddy. 
't'one  borealiSf  larva;  a  few. 

Beroe  roseola;  2;  about  Much  long. 
Xnrsia.  rosaria:  1. 

May  22.  —  No  current. 

May  23.  —  Strong  NE.  current.     Life  scanty. 
.'  (.'Hone  borealis,  larva;  a  few. 
A  lew  very  small  acalephs. 

May  24.  —  Strong  NE.  current. 

.'  ('Hone  borcaUs,  larva  ;  plenty  (some  have  grown  larger). 
Beroc  roseola  ;  very  abundant,  from  very  small  to  size  of  filbert.     (Saw  one  very  large 

one,  (>  or  7  inches  long,  dead,  and  somewhat  broken.) 
-Egina  citrea  ;  1;  large. 
.\rclicfrium  sp.  ;  1. 

Narsia  rosaria;  plenty  and  large  (about  .75  inch). 
May  26.—  Strong  NE.  current. 

?  Clione  borealis,  larva  ;  a  few. 

.  I'yiiia  citrea  ;  2  good-sized  ones. 
Hartsia  rosaria  ;  a  few. 

27.—  Strong  NE.  current.     Water  muddy.     Life  scanty. 
Beroe  roseola;  lor  2. 
Sursia  rosaria;  I  or  2. 

:;(i.  —  Current  slack. 

.'  ClioncborcaUfi.  larva;  a  few. 
May  ol  .—Current  slack. 

.Kglna  citrea;  1;  large. 

,/nnf.  2.—  Rather  strong  NE.  current.    Life  scanty. 

.'  Clione  borcaUs,  larva;  a  few. 
June  5.—  Current  slaok.     No  life. 

.In  UK  7.  —  Strong  NE.  current.     Life  .scanty. 

/  t'lionc  boreal  /.v,  larva;  a  few. 
./inie  8.—  Current.  NK.     Life  scanty. 

:<itt<  •  bort'dlift,  larva;  a  few.    Net  taken  up. 

During  the  whole  period  in  which  the  net  was  set  the  -surface  temperature  <>('  t  lie  water 
remained  very  nearly  constant  at  29°.l  V. 
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Tin-  foregoing  notes  arc  presented  :is  flu-  first  con  I  in  nuns  sei ies  of  obsen  alicn.s  >,>i  •  1:1  l,,ce  life 
during  winter  in  (he.  A  relic  regions. 

Tin-,  only  icference  to  any  observation  of  I  In-  kind  that  I  have  been  able  to  lind  in  any  of  the 

accounts  <it'  Arctic:  exploration  \vill  lie  round  in  Dr.  Sutherland's  •' Journal  ol  a  Voyage  in  l';il)in's 
l'.ii.\  ami  Mm  row  Stiait,"  vol.  1,  pp.  I40-44J.  On  December  3.  1S50.  the  sea-\\alcr  in  tin-  firehole 
was  observed  to  be  luminous,  especially  when  agitated  by  the  tide  line.  "*  *  A  iniiiiitc 
acaleph  was  disein  ered  which  seemed  to  possess  eilin.  *  *  The  shape  \viis  jteilectly  ̂ lobnhir, 

exeept  when  in  a  Mate  of  motion,  and  Ihen  it  was  ruddy  pyramidal.''  This  \vas  probabh  tin  young 
Jicrnr  nir.i'iiln  \\hieli  we  found  so  abundant  under  the  ire. 

B._ xoms  ON  >srKi\\(;i:  LIKH  OI'-SKRVKD  OCRINU  THK  VOVAGK   FROM   SAN 
l-'h'ANClSCOTO  POINT  IIAK'ROW.  AND   MlMUNCi-  THK  SKASON  OF  OPEN  WATEK 
AT   POINT   P.AHKOW. 

I'.U'IFK     <)<  1.  \  \. 
IKS1. 

j,tly  l«j._ Latitude  37°  0'  N.;  longitude  1^4°  .'53'  W.  (at  noon). 
Large  numbers  of  Vclclla  s]>.  floated  past  the  vessel. 

.lul,,  ̂ .—Latitude  :5li ">  5L'  N.;  longitude  ll'ijo  33'  W. 
\'i'//ll<i  sp.;  less  jilenty. 

.hi!;/  ̂ 'L— Latitude  37°  09'  N.;  longitude.  ll'.SO-U'  W. 
A  few    Vilelld  s]>. 

,/tdi,  !':{.— Latitude  38°  11'  X.;  longitude  134°  17'  W. 
Large  numbers  of  Lepas  sp.  floating  in  bunches. 

July  L'4.— Latitude  39°  10'  ~N.;  longitude  134°  54'  W. 
I.CIIKX  .sp. ;  ))leuty. 

,/„./,/  L'5.— Latitude  41°  17'  X.:  longitude  ]3",°  4ti'  W. 
Lcpas  sp. ;  pleutj'. 

,l,,li,  !.><;.— Latitude  42°  44'  X.;  longitude  13(P  is'  \V. 
Lcpafi  s]>.  in  unusually  large  numbers. 

,/„/,,  L-s.— Latitude  45  >  IS'  X.;  longitude  130°  45'  \V. 
Water  tilled  with  the  shells  of  dead  Yeh'Uu',  to  some  of  which  were  atlarhi-d  a  Dingle 

large  blue  barnacle  ( ?  Lcpttn  sp.);  Lcj)<tn  sp.  jilenty. 

-  July  -29.— Latitude  45°  02'  X.;  longitude  139°  37'  4.V  \V. 
Large  numbers  of  Vclclla  sp.  dead  or  dying. 

J,,]y  30.— Latitude  45  >  3(1'  N.;  longitude  1  IT-  40'  \V. 
Dead  or  dying   \'cMI<i  s)>. ;  still  very  plenty. 

AugiiKt  4. — Latitude  42°  29'  X.;  longitude,  no  observation. 
Tallin  lien-uli'<( :  saw  several. 

August  11.— Latitude  54°  15'  X.;  longitude  15S    5.s<  W. 
Temperature  of  water  at  110011  52°.2  F.     M'at.er  full  of  MnliiKir. 
'.  Me rlciini/i  ti/'iii/i ;  saw  one. 

*  .1  nrt:li<(  laliiitn  ;  plenty  and  small. 
.'  (.'yuneii  ixHttrlxi!  ;  ])leiity. 
.'   /'(/((///«    Sp. 

l-ittntrofiliorti  iiii-rl: -itnii :   very  plenty  and  large. 
In  crossing   Bering  Sea  we  had  rough  weather  and  observed  no  surface  life.     Ann  tin 

•was  observed  in  Plover  Kay.  Kasiern  Siberia. 

AIM  rir  on-: AX. 

August  31.— Latitude  (»!)o  01'  X.;  longitude  IMS    I'.V  AV.     T«-ii»}»ernUirc  of  wan-i .  47C  I. 
fijaneii  pontclftii :  rather  plenty. 
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•».—  Latitude  70    21'  X.;  longitude  10VP  1C'  W.  (SO  miles  west  of  Icy  Cape).     Tem- 
perature of  water,  43°.8F. 

Water  full  of  llcroi'  roseola. 

•September  .">.—  Latitude  70°  24'  K;  longitude  1G3°  43'  W.    Temperature  of  water.  4P.5  I'. 
Water  full  of  Acaleplix;  large  mid  healthy. 
licroc  roseola  ;  plenty. 
Mrrtcnsia  onon  ;  1. 
Pleurobrn.cliiti  rltododactyla;  very  plenty. 
Aiirelia  labiata;  plenty. 

Cyanca  postelsii  /  plenty. 
titaurophora  mcrtcnsii:  plenty. 

Noticed  a  few  Pteropods. 

STATION",  OOGJjAAMIE,  CAPE  SMYTHE. 

September  W.  —  Water  full  of  Cyanca  postelsii  of  large  size  and  varying  color. 
October  13.  —  Chrysaora  mclanastcr  washed  up  on  the  beach. 

November  10.—  "Water  at  noon  filled  with  large  medusa?,  Attrclia  labiata  and  Cyanca  poslclsii. 
Temperature  of  water,  29°  F. 

November  11.  —  At  noon  observed  one  small  living  Cyanea  postclsii.    Temperature  of  water, 
300.0  F. 

November  28.  —  Cyanca  postelsii  and  Amelia  labiata  observed  through  a  crack  in  the  ice.     Sea 
closed. 

1889. 

January  17.  —  Cyanea  postelsii  of  large  size  observed  in  the  hole  cut  for  taking  the  temperature 
of  the  sea-  water,  which  was  28°.7  F. 

February  G.  —  Cyanea  jiostelsii  of  large  size  taken  in  the  temperature-hole.     Temperature  of 
water,  29^  F. 

April  29.  —  Three  living  and  healthy  specimens  of  Bcro'v  roseola  about  two  inches  long  were 
taken  in  the  temperature-hole.    Temperature  of  water,  29C>  F. 

July  18.  —  Sea  open  between  shore  and  grounded  ice.    Temperature  of  water,  39°  F. 
Water  swarming  with  a  small  uauplius  (Ptalanus  sp.).     Observed  a  few  pteropods  (Limachia 

pacifica). 
Beroe  roseola  ;  very  abundant;  mostly  small. 

PlcurobracMa  rJiododactyla  •;  very  abundant,  of  all  sixes. 
Af/lantlta  camtschatica  ;  very  plenty. 

July  19.  —  Temperature  of  water,  40°.2  F. 
Limacina  pacifica;  more  abundant. 
Bcroii  roseola  ;  very  abundant;  mostly  small. 
Pleurobrachia  rJiododactyla;  very  abundant,  of  all  sixes. 
Chrysaora  mclanaster  ;  two  cr  three  on  bottom. 
Aglanlhn  camtschatica  ;  quite  plenty. 

Ji'ly  24.  —  Limacina  pacifica  ;  rather  plenty.     Observed  only  one  or  two  acalephs. 
July  31.  —  Temperature  of  water,  49°  F.    Observed  comparatively  few  medusre. 

August  10.  —  Lar.;;-e  Chri/xaora  mclanaster,  IS  inches  across  umbrella,  washed  up  on  beach. 
August  20.  —  Picked  up  a  I..rgc  Aiirclia  labiata  on  the  beach.     Ovaries  discharged. 
August  31.  —  Saw  another  large  Aurclia  on  the  beanb. 

Xqitcmbcr  11.  —  Observed  one  red  (';/anca. 
\~>.  —  Observed  two  Aiirclia  labiata. 

Cyancit  pnnlclnii  \-ery  abundant;  mostly  divd  -M-  dyin^.      Observed  one  or  two  very 
large  OP 

Two  or  three  titan  niphortt  mcrtennii  waslp-d  -,i]>  on  the  bcadi,  ratiier  mutilated. 

17.  —  Jicro<:  roxnt'n  very  plenty  out  ainony  the  loose  ice,  three  or  four  miles  from  the 
shore. 
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'i-  l'(>. — Observed  a  very  large  l;,rni:  nwola,  live  inches  long,  :nnl   (Die  Ainrliti  l<ibii-l,i, 
in  the  shoal  \v;iter  close  to  tli<'  shore. 

September  28. — Much  loose  ice. 

/>Vw';  roxnilii  anil  Cyttiirti  poMelxii  abundant  and  large. 

IMS. 

August  0. — Water  open  inside  "barrier." 
Berov  roseola  ;  about  three  inches  long;  very  plenty  in  the  pools  along  the  shore. 

August  8. — Water  outside  the  "barrier"  full  ofacalephs.     Strong  NK.  current. 
Bcrov  roseola  ;  large  and  very  abundant. 
Mertcnsht  ovum  ;  large  and  very  abundant. 
Pleurobrachia  rhododactyla ;  large  and  very  aluindaut. 

tiart,i<i  riixm-ia  :  plenty  and  large. 
Tnrrix'.'  sp. ;  plenty  and  large. 
AppftidlcHlnriii  sp. ;  in  enormous  numbers  of  large  si/.e. 

No  acalephs  were  observed  inside  the  grounded  ice. 

August  0. — Temperature  of  water.,".!0  to  :'><>"•>  K.      Inside  of  grounded  ice  found  surface  Hfu abundant. 

X«(/itta  sp.;  one  taken. 
Ajijiriulicitlariit  sp. ;  in  myriads. 
lin-nr  >-oxft>ln  :  large  and  small,  abundant. 
rieurobrrt chin  rhododactyla;  abundant. 
Cyanca  poatchii ;  not  plenty. 
Xar»i«  rotutrin  ;  plenty  and  large. 
Tin-fin.'  sp. ;  plenty  and  large. 

Avgust  10. — Strong  NE.  current.     Temperature  of  water,  37°  F. 

^Vater  filled  with  Appendioularia  sp.;  both  animals  and  "hour's." 
large  and  small;  very  plenty. 

onnn;  not  plenty. 
Oemmariafsp.;  not  plenty. 
tiarxia  roxvria  ;  ]>lenty,  large,  and  rlourishing. 

Avgust  11. — Bcrov  roseola  ;  in  myriads. 
Chrysaora  melantixtcr :  abundant  in  all  stages,  from  Eplnjra,  about  .75  inches  in  diaa. 

eter,  to  adult. 
Titrriit.'  sji.:  ver>-  ]ilenty. 

Attyuxt  12. — IScroc  roseola;  plenty.     Water  full  of  small  white  grains,  apparently  larvae  of 
some  description,  though  their  structure  could  not  be  made  out  under  the  microscope. 

Avgust  15. — Very  strong  NE.  current.     Many  "houses"  of  Append icular in  sp.  drifting  about 
and  a  good  many  of  the  animals  free  or  partially  extricated. 

Beroii  roseola ;  plenty. 

I'leurobraclthi  rliodoductyla  ;  a  few. 
Bolina  sp.;  a  few. 
Cyanca  posiclaii ;  one  or  two  small  yellow  ones. 
Chrysaora  melatuixtcr ;  a  few  dead  or  dying  at  the  bottom. 
Gemmaria  ?  sp.;  plenty. 
Sarsia  roxaria;  plenty. 
2'j«m*?sp.;  plenty. 
Sar/itt<t  sp.;  a  few  specimens. 

August  10. — Life  in  water  as  yesterday,  but.  less  plenty. 
Until  August  28,  the  time  of  the  party  was  so  occupied  with  the  work  of  closing  the  station 

that  no  zoological  observations  could  be  made. 

28. —  fjinifii-ina  pticijic:' :  abundant,  and  myriads  of  the  ••  while  grains"  above  noted. 
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August  29.  —  f'rosMiig  the  inoutli  of  I'eurd  Bay.  Temp,  of  water  42°  F.  Observed  a  few 
Limacina  pucifn-n  :  •'  white  grains"  very  plenty.  Ilcroii  roseola  and  other  acalephs  rather  abundant 
at  night. 

BEIUNG  SKA. 

September  4.—  Latitude  G5°  1C'  N.,  longitude.  KiJ°  30'  W. 
Ain'clia  labinta  ;  not  plenty. 
Cyaiieu  postelsil  ;  not  plenty. 
Staurophora  mcrtcnsii  ;  not  plenty. 

fr-fiteniber  8.  —  Anchored  oil  St.  Michael's. 
Aurelia  htbiata  :  not  plenty. 

('i/aitea  poxtclaii  ;  not  plenty. 
September  !).—  Anchored  off  St.  Michael's. 

Aiu'iiin  l«bi«ta  ;  not  plenty. 
Cijmica  pontelfii  ;  not  ]>lenty  (one  red  one). 

September  12.  —  Tn  Xortoii  Sound.  Water  at  noon  full  of  AitreHu  lublnin  of  J.u^c  si/.e  arid 

apparently  spawning'.  A.  few  Cyanea  postclsii  observed. 
September  l;).  —  In  Xorton  Sound,  A  few  acalephs  only  observed.  We  had  very  rou^h  weather 

1'roin  Norton  Sound  to  Unala.ska  and  observed  no  surface  life. 
September  21.  —  Kinilask;'..  Observed  in  shoal  water  close  to  the  beach  a  peculiar  large  acaleph. 

about  afoot  across  (lie  uiiibn-lla.  Closely  allied  to  AitreHa,  with  very  short  marginal  tentacles, 
and  rather  short  labial  lappets.  Color,  a  rich  violet  blue. 

The  weather  in  crossing  the  Pacific  Ocean  from  Unalaska  to  San  Francisco  was  generally  rough 
and  no  observations  of  any  importance  could  be  made. 

O.—  LIST    OF    UIIJDvS    NOTICED  AT    1'LOVER    BAY.  EASTERN    S1BEEIA,  AUGUST  21 
TO  25,  1881. 

A-nlhuy  sj).;*  rather  common  round  the  Eskimo  village. 
Corr-us  rora.r  :  abundant  and  remarkably  (ame  round  the  houses. 
Strepxilax  iiiti  -*•/»•<•«  :  lairl.y  abundant. 
Aetodromux  mucxhttti  :  one  taken. 
Aetodromas  bairdi;  one  taken  Vadly  mutilated. 

Pelidna  (tlplna  amerh-fin«  .'.•  one  immature  male  taken. 

Ereitnctcs  pusillu-s  ;  i'airly  abundant  in  small  flocks. 
Phalaropus  fulicarius  ;  one  small  flock  seen. 

Somati:fi«.  r->ti(/ra;  quite  plenty;  mostly  females  and  young  two-thirds  "TOTTD. 
Phalacrocorax  dlloplnis  ?  ;*  very  plenty  . 
AV.sm  tridactyla:  plenty. 

Lams  cachinnan.t  '  ;*  plenty  and  very  tame. 
8tercorarivs  parasitictts  ;  several  seen  flying  around  the  bay  in  clear  weather. 
Fratercula  cornieulata;  plenty:  one  taken. 
Lunda  t-irrhata;  plenty. 
Oiceroniapusillat  ;*  very  uiunerons  in  good-sized  flocks. 

1'i-itt  grylle;  very  numerous. 
Lorn  fin  arra?  ;*  plenty. 

These  observations  were  confined  to  the  immediate  neighborhood  of  the  "sauclspit,"  where  wo 
lay  waiting  for  dear  weather  to  make  time-observations  at  the  United  States  Coast  inul  rieodetic 
Survey  station. 

"Not.  f:ll<PU. 
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METEOROLOGY. 

INTRODUCTORY. 

T.  Meteorological  observations  were  begun  on  October  J8,  ls,sl,  and  continued  without  inter- 
ruption until  the  station  was  closed  on  August  27, 1883.  They  were  then  renewed  on  board  of  the 

schooner  Leo,  and  continued  till  1  a.  in.,  October  7,  1SS3,  when  the  vessel  was  inside  the  Ciolden 
Gate. 

From  the  opening  of  the  station  until  June  5,  1882,  the  thermometeis  and  hygrometers  were 

exposed  in  a  shelter  placed  on  the  north  side  of  the  back  storm-porch  (see  plan  of  station,  pi.  2). 
This  consisted  of  a  box  of  galvanized  iron  louvre-work,  with  a  Hat  roof  of  the  same  material,  5  feet 

long  and  4  feet  broad,  mounted  on  posts  ."•  feet  above  the  ground.  This  was  inclosed  by  wooden 
louvre-work  blinds  on  the  three  exposed  side.?,  reaching  to  the  ground,  and  had  a  wooden  floor. 
On  Juno  5,  1882,  the  instruments  were  removed  to  a  larger  and  more  convenient  shelter,  farther 
away  from  the  quarters,  extending  along  the  northern  side  of  the  building  from  the  northwest 

corner,  and  entered  by  a  door  at  this  corner  (see  plan,  as  above).  This  was  made  of  wooden  louvre- 
work  blinds,  fastened  to  studding,  with  sealskin  deprived  of  the  hair  fastened  up  inside,  so  as  to 
inclose  an  air-space  of  4  inches  open  above  and  below.  The  roof  was  of  walrus-hide.  The  shelter 
was  1C  feet  long  by  4  feet  broad,  and  reached  up  to  the  caves  of  the  building. 

The  thermometers,  &c.,  used  in  the  observations  on  the  voyage  home,  were  mounted  in  a  shelter 

<if  galvanized  iron  louvre-work,  lashed  on  the  starboard  side  of  the,  quarter-deck. 
The  barometers  were  hung  in  the  southeast  corner  of  the  quarters,  near  the  window.  The 

wind-vane  was  placed  on  the  roof,  north  of  the  ridge-pole,  so  that  the  rod  passed  down  through 
the  ceiling  of  the  wash-room.  The  anemometer  was  first  mounted  on  the  ridge-pole,  at  the  west  end 
of  the  building,  but  on  the  completion  of  the  bastion,  June  13,  1SS2,  was  removed  to  the  top  of 

this.,  The  self-register  of  the  anemometer  was  on  the  mantel-shelf  in  the  quarters,  and  the  bat- 
teries on  the  shelf  in  the,  wash  room.  The  rain-gauge  occupied  the  place  of  the  anemometer  when 

this  was  removed. 

During  the  extremely  low  temperatures  it  was  found  impossible  to  get  satisfactory  result;, 

with  the  wet-  and  dry  bulb  hygrometer,  and  the  relative  humidity  was  accordingly  observed  witli 
the  hair  hygrometer. 

The  highest  temperature  observed  during  the  occupation  of  the  station  was  G0°.5,  the  lowest 
— 52°.G,  giving  a  range  of  113°.l. 

203 
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Tablet  showing  pressure  of  riir  <tt  I'l/lm/mlt:  from  f/<7<.  /.</•.  >.••.[.  in  Anif 
[r.;iim>irl.  •  1"!       \V;i>.liiii_lrii  im  .11,  linn  .     ('..•  i   ,.—.',  1...  nrs  17  i...  , 

Il.ll.  . : 1 3  :i.  in. 4  a.  .... 
5  11.  in. 7  u.  in. 

1 
p.  in. 

10  :i.  in. 11  .1.  l.l. 

1-2  in. 
•J  ]i.  in. 

|J-M 

PI 
20.810 29.  747 29.  722 

29.  7.-I5 

:i  i;»l 

Ol-t.    19.... 
L'.i   li.-'.l 

- 1.  K3I 

29.  Kll-         29.  (•:,:- 
29.  1-57 

.'1.  .ll'.i            /,»  I.3K 

(..  1     2(1 
211.11111 

29.  910 
29.  W7          39.  S94 

, :•  M.        29.8)3 29  S50 

•J9.  f2> 

] 

29.  Mh         29.  1-3S' 

29.  n.l          >9.857 
0.1.  2J... 29.  908 

29.91.-, 

29.  >••:•,        .--i.  Ml 

ll.t.  23    . 29.  749 
29.730 

29.  739 29.  740 
29.  7113 

29.718 

29.  72.1 

29.710 
29.  72!) 29.  710 O.t.  24    ... 

•29  711 

21'.  707 29.  703 29.090 21).  729       29.  709 2 
29.  5!IC, 29.  C.2K 

29.01.".           211.039 
I  P;  !     25 29.  512 29.518 29.511        29.499 

29.  405 29.  -IMi 
29.472         29.475 

(1,  t.  2d.  .  . 29.453 29.471 
29.  470 

"9.  4T3        29.400 
29.  42K 

p.  123 

29.  402 

•2V.-M1 

29.  427 
29.4:,'       29.  42H 

29.  081 21'.  095       211.741 29.  723 29.  727 29.  734        29.  742 
2:1.771 

2-9.775 

• 
•J9.  751 

29.  759 
29.701          29.74.-, 

29.  740 
29.  740 29.739       21).  7J2 

29.717 

Oi  1.  29.  .. 29.712 29.714 

"')  o',7 

29.  095       29.  0>5 29.  701 
• 

9  BV7 

29.  694        29.  094 

29.  7i  '  1 

20.  707         2!>.  700 
20.730 29.  773 29.823       29.834 29.  1-13 

29.  MJi 9.  S50 

tvt.  81.... 
:;PI.  024 

30.  053       30.  037 :  li.  ne:; 

30.  Ol-li 

29.  747 20.  750 29.  755 29.  750 20.  765        29.  766 29.750 
29.  753 

29.  747      -2(1.74:! 29.  745 
29.  754 29.76*        29  761 

:;  p.  ni. 4  ].   in. :>  IL  m. (i  p.  in. 
7  IP.  in. «  p.  m. 

10  i,.  in 11  IP.  in.     12  IP.  i.i. 

Jvlin.        !,.•• 

o.t.  li-  .. 
IP.  051 

29.  001 29.  045 
29.  040 

211.  M7 

29  040 Otl.  1!>   ... 
29.  933 

"!l  't4:! 

29.  9til        29.  949 29.  950 29.  97s 
• 9.  9)0 

Oit.  20   ... 851       29.  Ml 

29.  .V,3 

211.  M  t 
2:..  s.!2 29.  !)00 .  131 

(M.  21   ... 29.871 
29.  HU'I         29.  U77 

29.  >.'.:; 

2<'.  (-17 

29.  79:: 29.  7SII 
29.  775 

29.  701         211.  750 

.  17n 
29.741 29.727 29.725 

29.  73.".         2!>.  733 

-!l.  72'C 

29.  709 
29.  730 

0:4 

(l,t.  24    ... 29.  594 29.  57S 
211.571 

29.  539 
29.  1,25 

-.-.  7211 

29.  450 
29.  1  ill 

29.411        29.41.;       29.447 29.442 29.450        29.453 

•2(1.474 

29.441              .077 (hi.  20    ... 29.471 29.  49s 
29.  523        29.  54S        29.  5:'.9 29.070 

• 
29.  1.42 

29.  1.-4 

29.  042 '21t.tt!(7            -  24.  p 
Of.  27.... 29.  793 29.  779 29.  707 

29.  707        29.  7.".:, 29.  755 29.  753 

211.  -41 

29.  71.3 

29.  711 29.  712 

29.  772 

O.t.  29... 29.718 29.  717 
29.  720 

29.721        29.717 

29.72- 

29.  735        "  9.  713 
29.711 

29.  743 Oil.  30.... 29.901 29.  920        211.  932. 
29.  954 

29.072        29.  9M 

29.  M'll'p 

29.981 
.2-15 

Oct.  31.... 30.  100 JO.  121        30.117        30.1011 

30.  122 

311.  12:", 

30.149 
atM»74 

3.0.14!) 
29.  9K,             .  164 

ilrimv  .. 

•29.  755 

29.  750 29.  758 20.  757        29.  757       29.  759 29.  701 29.  70S      2».7(li» 

29.751. 

29.  H9 

j     20.  (*0  '           .15!) 

,         l.l.ivitv 
correction. 

+0.  ( 

M 

30 

-j-O.I 

1:2 

1  31
 

-f-0.064 

! 
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Tables  showing  pressure  of  air  at  Uglaamie  from  (h-tubcr,  issi.  1,1  .\ittjmt,  l.ss:> — Continued. 

[Hal  <>ui<  -li  i  aliovi-  sr;i,  IT  In  t.     V-".i..h;M-tim  un  -.in  I  imrv     Correction  I'-ir  mi-all  local  filu.1,       .'.  hum-  17  iriuiltrn.J 

1  ,1.  in. 

•1  a.m. ">   a.  in. 

1  a.  in. 
a  a.  m. II  a.  in. 

7  a.  m. 
S  ;!.  in. U  a.  in. 10  .1.  m. II  11.  m. 

12  in. 
I  p.m. 

2  p.  ml 

1881. 
Nn.      1 

;:<>.  i:.7 
:io.  1  1:. MI.  1:1:1 

30.113 30.  105 

30.  077 30.073 

30.031 

Nov.   2... 29.  SCO £0.8*3 29.  817 29.  800 29.  790 21).  751 

211.  722 
29.  700 

29.  68li 

20.874 
29.  C04 29.  070 

29.063 

Nov.    :i... 29.  600 
29.  654 

29.048 
211.  000 

21).  597 
29.  597 

29.  610 
29.  017 

29.  610 

Nov.    t... 211.  lil  I 29.  C01 29.  5lsl 
20.571 

21).  .YT,-> 

211.  r,7ii 

29.  .'.72 21J.  551 

211.  .Mil 

29.  .-.40 

29.  551' 

29.  4K7 211.47:1 2!l.  17'i 
211.  477 

29.  I7il 

211.  4A'l 

29.470 

2'J.  47.S 

29.  4?  1 
29.493 

29.  497. 

N..I.    8... 2'J.  077 

2:1.  T"; 

211.  74r. 
211.  777 29.703 29.  803 

21).  K:.I 

29.  K75 
29.  890 29.  898 

Xov.     7  ... 30.  083 30.  08D 
:m.  in 

30.  170 

:;o.  H;:. 

30.183 
30.180 

Nov.    8... ;:o.  IT:. 30.  170 :;o.  157 30.  141 
::n.  i::i 30.110 30.  108 

30.098 
30.  080 80.083 

30.078 

Nov.    9... 29.948 29.950 29.1)17 29.  891 

2!>.  X.-1I 

29.8U8 29.877 

29.  872. Nov.  10... 29.042 29.  DBS 29.  987 
:;>i.  01  1 

39.  042 30.  079 30.081 
30.113 

Nov.  11... 30.  254 
:;•).  2TT 

30.  313 30.  325 30.  333 30.  378 
30.  380 

30.  405 

Nov.  12... 30.  589 
30.  583 

30.  093 
30.  019 

Nov.  13... :ii).(isii :;o.iwi 
30.  60S 

30.  604 30.  i;i:; 
Nov.  14... 30.431 

30.  309 

30.  300 30.  337 
30.  308 80.284 

:io.2t:> 

80.  SIS 30.  197 30.  191 • 

Nov.  1  .".... 
29.954 211.  949 29.  955 

2'J.  939 
I'll,  nil 

29.  028 

21).  l'22 

Nov.  10... 
28.992 80.008 30.  Oil 30.  029 

30.  Ol.'i 

30.  073 

30.  07:! 

• 

Nov.  IT... .10.290 30.  317 30.  327 
30.  321 30.  319 

30.  304 
30.  307 

30.334 80.314 

Nov.  is... 
:;(!.  122 

80.045 30.  048 30.  048 30.  020 29.  968 29.  952 

2l>.  tl4.-> 

29.941 29.  'J2U 
Nov.  10... 29.623 29.  630 211.  017 29.  007 29.  590 29.  530 

21).  :.!(! 

29.  484 

•_"J.  427 

211.  411 

29.  :;T., 
29.  390 

29.  380 
29.  372 29.  374 

29.  377 

Nov.  31... Lit.  s::o 19.614 29.  617 29.  714 

29.  74'J 

2D.  7t2 

30.  338 30.  394 30.396 30.  404 ::o.  4or, 

Mi'.  411 

30.418 30.  410 • :io.  :iol ::•>.  '_.->; 30.  209 
30.  190 

30.  204 80.  193 • 29.  %7 
29.917 29.  880 29.  888 

29.871 
29.851 

Nov.  25... 29.  700 2'J.  71,  S 
29.  740 29.  722 

29.  G88 
29.  C'Jl 

211.  c;i; 

21).  I'M 

29.  597 29.  598 29.007 29.600 29.  610 29.  019 29.  600 
29.  098 

29.  090 29.  587 29.  592 

Nov.  'JT  . 
29.  444 21'.  4:r. 29.  413 29.  329 20.  271 20.825 29.  207 29.210 29.  192 

• 
29.  2111 29.212 29.  201 29.  200 29.  200 29.191 29.  171 

29.  107 
29.154 

29.  143 29.  140 

••' 

SI).  1  14 29.  118 

21).  11.- 

•.'!).  Ill 

211.112 29.  124 29.110 

•2H.01II 

29.  100 
29.180 

•-•9.411 

29.430 29.441 29.  469 29.  477 29.  490 29.  005 
29.  525 29.  547 

2!>.S>7 
2'J.  1^1; 29.  Ml! 20.880 

.  29.881 
29.  ,-T,S 

29.  874 29.871 29.  867 29.WK 
29.  SCO 29.  £07 

29.  SOS 

Date. 
3  p.  ID. 1  11.  111. 3  p.  m. 0  p.  m. 7  p.  m. 

8  p.  in. 
Op.  in. 

10  p.  in. 11  p.  m. 12  p.  111. 

weaiis. Mai. 

ilia. 

ruinjo'. 

1881. 
Nov.    1... 30.  003 

211.  lll'li 

29.  982 29.  979 29.  003 29.  940 29.  878 29.  807 
30.  050 

30.  173 
29.  8  37 .3H5 

Nov.    2  .. 29.  6.17 29.  609 29.  007 29.  597 
29.  C02 

29.  587 29.  594 29.  597 29.  690 29.800 29.587 

.27.T 

Nov.    ::... 2*621 29.831 29.  024 211.  C32. 29.  03:> 
29.  626 29.  616 29.622 29.  597 

.051 

Nov.    4... 29.  518 29.  507 29.  510 
29.  501 

29.488 29.  478 29.  492 29.  483 29.546 29.618 ;135i 
29.509 29.  528 

21).  5:">0 

29.  577 
29.571 

oij  574 

29.640 
29.649 

29.  518 29.  649 
29.  470 

.17» 

29.  935 29.  9IS 29.  900 29.  970 29.  997 30.  013 
30.  015 

30.  037 30.050 29.  874 
30.  056 

29.677 

..379. 

no.  210 30.  218 30.221 30.  218 
30.  198 30.  177 co.  ir,7 

30.205 
30.083 

.1421 

::o.  oor> 30.025 29.994 29.  989 29.  957 29.  958 
2'J.  955 

29.948 29  949 30.001 30.  175 29.948 
,  227^. Nov.    9... 

211.  893 211.  901 29.  894 29.  898 29.911 29.  912 29.  919 29.  930 
29.  930 

29.909 20.  DM 
29.  867 

;.C80 

30.  187 30.  189 30.  201 30.  230 
:io.  242 30.  087 

30.  242 
29.942 

.,,300 

::u.  44:; 30.  488 30.  487 30.490 30.504 
30.  523 20.  533 30.  398 30.  533 

30.254 

•!279 

Nov.  12  . 30.  0:!7 
30.048 

30.  C50 

,'ill.  050 

30.  676 30.  673 

SO.flOit 

30.070 
30.539 .131 

\'.>v.  13... 30.  533 30.  52B 
30.  509 

30.  480 30.  459 80.004 30.6SO 

30.  4.VI 
.227. 

3D.  04.') 

30.  008 
29.  971! 

29.961 
30.  172 

30.431 29.961 

.  47H 

21).  1175 

2'J.  967 

"!).  1)85 

29.  978 
29.942 

29.  8f  I) 
.  lor, 

80.276 30.  108 30.  270 29.980 .236 

Nov.  17.  . 
::n.  272 

30.  205 30.  195 

30.  172 30.  274 
30.328 

30.154 
.174 

No\.  1^... 29.870 211.  754 211.  73:. 29.712 

2:1.  '',7,-i 

29.  904 30.  133 

29.  639 

,49-t 

2!'.  lllli 29.487 

2'J.  48.-. 

211.  47:1 211.  4.VJ 
29.  432 29.  529 29.631 

29.423 
.298 29.  427 211.  439 29.  470 29.499 29.410 29.009 

29.  365 

.144- 

M.  108 
30.  140 30.214 

30.  247 30.  203 
29.  909 

30.203 £9.530 

-*733' 

30.  334 
30.  304 30.  314 30.  302 30.363 

30.418 30.  302 

,.116 

Nov.  23... 30.  067 30.  030 29.995 
29.  99t> 

30.  155 
30.301 

29.  995 
.      .,  30ft 

Nov.  2»... 29,817 29.770 2i).  7i;:> 29.754 211.  752, 211.  7ti2 29.  767 29.  852 29.993 
29,763 

,.24« 

\ov.  25    .. 29.019 
21'.  l',2.! 

29.CH 
29.  008 

29.016 

•21).  611 

29.  052 
29.  783 

29.607 

;.  lOSt 

29.541 
29.  510 

29.  496 29.  581 29.  619 29.490 

.    %.1!S. Nov.  27... 
2!).  179 

29.  160 29.  200 29.209 29.  274 
29.  460 

29.179 

;2S7 

2:1.  1  1  1 2.1.  1  Kl 29.  110 

29.  111.'. 

29.103 
29.  505 29.  108 

•».Utt(l 

29.  230 29.  103 

5.127. 

Nov.  l»i... 2!).  SIT 29.  407 

211.  43.-. 

29.451 29.460 
29.  470 21>.  403 29.  454 

211.  437 
29.204 29.  470 

2».0«l 

.37(1 

1 

2'J.  710 
2'J.  754 

29.  7-Sj 

29.  835  • 

29.581 29.  899 

29.423 .470 
21875 

1    29.878 

21).  fin 29.  874 29.  874 29.870 
29.876 30.  007 

29.755 

.252 



20G EXPEDITION  TO  POINT  r.AIM.OW.  ALASKA. 

Tables  showing prcsttttrr  or'  <ii>-  id  1'iilaawir  from  Ociolicr.  iss],  t<>  Ant/iixt,  1S,S.:> — ('outi'mied. 

fU-r  abovr  \V.i,ihinixtmi  :iii':m  timr.     ( 'otivn  inn  lur  nii-iii  lmp;il  tiin./.  —  -"  limns  17  in. 

Date. la.  in. 2  a.  in. 3  a.  m. 4  n.  m. 
11  a.  in. 

7  a.  in. 
S  a.  ni. !)  a.  in. 10  a.  in.    11  a.  in. 12  in.       I  ]>.  in. 

2  p.  in. 

1881. 
Deo.  1.... 29.92D 30.084 30.  085       SO.  100 

30.  Ul       ::o.  115 
30.  117 SO.  Ill 

30.112 

30.  030 
•:».  i.72 

20.  M9 
».  S44 

2:1.  G91 

Dec.  3.... 29.251 20,172 
29.  475 

29.  504. 
Deo.  4.... 

29.802       2i".79l 

211.  754 

"  1.745 

IVr.    :.   ... 2«J.  O'.Hl 29.718 
29.  715 

29.  723 29.748 
20.770 

29.  773 
2!i.  9(12 -ll.  910 

29.  9J8 
29.  937 

29.  '.127 

29.  996 
30.  006 

IV.-.    7    .. 30.000 r,o.  on 29.096 30.  OOfi 30.  010 30.  037 
30.  027 

50.  047 

::n.  129 30.  138 30.138 

30,    l':3 

30.171 
:::>.  17:, 

Dec.  9    30.  171 30.  176 30.  1  59 
:;ii.  17.-; 

30.  171 30.  108 30.  141 
30.115 

Dec.  10  ... 30.083 30.  OOii 30.049 . 
30.046 80.044 

30.  048 

Deo.  11.... 30.  103 30.  117 

:;D.  in--' 

30.  100 30.088 
30.  047 30.  044 

Dec.  12    29.770 
'_!>.  77-1 

29.  707 29.  781 29.  781 29.  791 
29.790 

21'.  787 

29.  70;i 29.  694 
29.  <;:rr 29.703 29.710 29.724 

29.  729 29.  7  Cl 
29.  700 

29.  871) 29.  887 29.  808 

29.  K7'J 

143 
29.  829 

29.  8L>C 

29.804 

29.  797 

29.  740 29.763 29.  77ii 29.778        29.708 

•J9.77I; 

29.  759 

29.  7(i:i 

29.  772 

29.  77:: 

Dec.  IB.... 29.  739 29.  724 29.  715 29.  7U4 29.704 29.  674 29.  IB;::      •;:>.  652 29.  035 29.  027 29.  009 

29.  591 29.594 29.590 29.588 
29.  601 

L'9.  fill 

29.031 

29.816 29.  829 
29.864 

29.  !/  : 

29.  9fc9 

;;o.  12:! :)!'.  i:;<; 3(1.  134 :m.  139 30.  131 30.  1 

30.081 

3d.  002 

30.013 30.010 29.998 29.981 
29.  97li 29.970 

29.  978 

Dec.  21.... 30.  0115 30.  100 30.  092       30.  097 30.  103 30.  107 
311.101 

311.  lllj 
30.  007 

30.004 
30.  060 

Dec.  22.... 
I").  -31 

29.  808 29.  772 
29.  744 

29.  7L'3 

29.  7i3 
29.  690 

29.  670 
29.  649 29.  C45 

1 29.  475 29.424.     2!).  415 29.  408 29.  403 
29.  355 

29.  329 
20.342 

29.  4115 29.  407 29.407 29.409 
29.417 

39.452 
29.  450 29.  456 

29.  432 
29.  454 

29.  459 

29.  402 
29.401 

29.  389 _!9.  377 29.  339 2n.  ::24 29.326 

29.  3311 

29.  287 29.271 29.  250 
Dec.  20.... 29.213 2W.29-*       2:).  212 28.218 

2:1.  21S 
29.  220 29.231 

29.2)1 

29.  24') 

29.  242 

29.415 29.  444 29.451        29.470 
29.  488 

29.  575 29.  009 20.634 
29.668 

29.  077 29.710 
SO.  023 30.079       :;iM25 30.  143 30.  197 30.216 30.241 30.  209 

30.  270 
30.  281 30.  310 

I)CC.L'»   ... 30.  260 
30.215 

:.•!).  151 

30.  134 
29.931 29.  913 

29.  x">8 

29.915 29.847 
29.941 

'J9.  9li(i 

2.1.  9C9 

29.  !'7s 

SO.  038 30.  039 30.  040 30.  041 30.  052 30.  057 30.  046 30.017 30.  040 30.  033 30.  047 

Means  .  . 29.832 29.  832 2'J.S2« 
29.  820 29.  831 29.834 29.  838 

29.  837' 

29.  830 29.  839 29.  832 
29.  831 

29.  832 29.  836 

Dale. 
Sp.  m. 4  p.  m. 

.">  p.  m. 

6  p.  m. 7  p.  m. Sp.  m. 9  p.  in. 10  p.m. 11  p.  m. 12  p.  m. 
means. Max. 

Mill. 

Range. 

1881. 
Dec.   1.... 30.123 30.  159 30.  155 30.  155 30.138 30.  133 30.  101 30.  120 30.  098 

30.  096 
30.  OS9 

30.139 

29.  929 .  230 

Dec.  2.... 29.  600 29.508 29.  477 
29.  406 

29.  369 29.324 29.  307 29.  276 29.  684 
30.  039 29.  270 

.703 

Dec.  3    29.  054 29.  70li 29.  «>:; 29.842 
29.  839 

29.  877 29.  900 29.  880 
29.  900 29.  251 

.049 

Dec.  4.... 29.  723 29.729 29.  709 29  714 29.  710 29.  678 29.  678 
29.  683 

29.  070 

29.  70fi 

29.  690 29  070 
.214 

Dec.  5.... ».7W 29.  798 29.  810 29  823 
29.  823 

29.  803 29.  863 29.  S77 29.  896 29.  770 
29.  89(1 

.200 
Dec.   6    30.  020 30.  019 30.  019 30.  001 30.  000 30.  000 30.  012 30.  000 

Sir.  020 

29.  902 .124 

Dec.  7.... 30.  063 SO.  07:1 
no.  oss 30.  089 30.080 30.  088 

30.  098 
30.  114 30.117 30.121 30.  052 

30.124 
.125 

Dec.   8.... 30.  175 30.  177 :ii).  iss 80.183 
30.167 

30.  175 

SO.  lf.7 

30.  100 :;o.  159 
80.127 

30.  133 30.  135 30.  132 30.  083 
30.  090 

30.  17s 

SO.  078 

.100 

30.  004 30.  004 
30.  071 30.  071 80.  Ml 30.  090 30.  002 30.  042 Dec.  11.... 29.  998 29.  974 29.  948 

-.9.  939 

29.  907 29.  878 
29.  852 

29.  810 29.  819 29.  791 30.  003 30.117 L9.  791 

29.  78.i 29.782 29.  7C2 
29.  7CO 

29.  753 2:).  744 29.711 
29.  706 

29.  791 29.  708 
29.  847 29.  853 29.  866 29.  880 

.197 

29.  799 29.  765 29.  750 29.  814 29.  751 .188 

29.  77.-> 

29.  7,;7 
29.  707 29.  749 29.  74  I 

.048 

Dec.  1C.... 
29.  C.'9 

29.019 20.014 29.  COO 
29.  598 

•2V.  591 

29.041 
.  133 

Dec.  17.... 29.053 29.  COS 29.  080 29.719 29.  739 
29.761 

29.  770 29.  806 
29.  018 29.  800 

.224 
30.048 30.  085 

30.  12ii 

.304 

30.  050 30.  057 
30.  014 30.010 30.010 

.123 
30.  037 30.  050 30.051 

30.  068 
.148 

30.008 ::o.  004 29.  981 

29.  952 28.841 
30.  032 29.  928 .168 

29.645 29.  615 29.  590 29.  508 

29.  505 

29.  079 29.  898 .413 
29.  377 .146 

29.  4.VJ 29.  430 29.  278 29.  24  4 29.  220 

29.  215 

.174 
29.  271 29.  280 29.  301 29.  325 

29.415 2%2IO 2H.20S 
.207 

29.  730 HI  770 29.799 29.843 20.  911 

29.091 

29.415 .590 
30.S72 s«.2;>s 80.878 

30.  107 30.  OSO 
30.  004 

29.  974 
29.841 

30.017 3D.  014 :;».  U25 30.  027 
80.03] 29.971 

30.  048 

3d.  013 30.  025 30.015 29.  994 30.  027 

•;:).  '.n-,5 

.  t'.i-J 

Means  -  - 29.818 

2!).S.-)0 

29.  849 £9.849 29.8)1 23.836 29.  831 29.831 

2.'i.  'AM 

29.  Ktl 
29.  949 

29.  723 
.226 



UXPKIMTfON  TO  POINT   I5A1MMW,  ALASKA. 
207 

'i'ahlrs  xlioiriiit/  ̂ ms.viuv  of  air  nt  f'tjlttaiiiif  from  Oc(ol>n\  ISS),  to  Aw/wit,  1883 — Continued. 
:  I;:ii..j.]i'UT  ;il»>\.  .  ,  for  mean  Inral  lime.  —Shears  17  minute*.  1  , 

ii.it,-. 1  a.  m. 

•_'  a.  i.i. 

3n.  m. t  .1.  m. 5  .1.  m. Oa.m. 7  a.  m. 
8  a.  m. 

9  a.  m. 10  a.  m. Ha.  m. 
12  m. 

1  p.  m. 
2p.m. Jan.    1... 

211.  9.12 
Vli  .101       H1.W9 29.018 29.  887 

.I:MI.    ».... •-".i.  IK'-: 
'_'!!  '.107 

2!l.  9t.7 29.91S 
29.893 

2!).  8!l7 29.845 
29.  Mil) 

21»  875 

,h'ii.    ::  ... 2il.  749 2D.70I 211.  7C,7 
29.781 

21).  711) 

-17 

21)  7:i:: Jan.   4.... 2ft  154 29.761 
29.700 

•j!>.  77'! 
21).  77:: 

29.708  :      29.768 

Jan.   &    29.781 2'J.  7S.1 29.801 29.818 29.  828 

.liin.    •.... 

•_>!>.  771 

29.703 29.842 

29.  E 

29.833 
,Ian.   7.... 20.  f-.lri 

29.K71 29.  Ml 29.B71 
.Ian.    8.... sit.  iiii;. taois ::n.  IMS ::o.  n.c 

30.108 Jail.  10    30.  IW 30.  11)7 si>.  i7ii 30.  184 30.  185        30.  171 30.138 30.  151 30.145 

.:.i:i.  11.... 30.008 30.  0(B 29.  978 50.  9.10 29.801 
29.540 

29.  47!> 
.1:111.  It.... 

28.  3.14 2S.2SI! Jan.  n  ... 
28.  7i  i; 

28.918 2ft  046 21).  209 

Jan.  14.... 30.000 
:;<>.  1.11 

30.  370 

D.S74 30.  :i4» 30.  310 
30.  241 

Jn.16.... 29.011) 29.  874 29.834 29.819 
29.  817 

,lan.  17    20,788 

:li.  7,-.,- 

21).  721 29.717 
29.  7!  7 

23.713 

Jan.  is.... 
I'll.  7711 

28.777 29.584 
Jan.  1'J    29.  52.1 
Jau.  20    29.  794 20.  KM 29.801 

20.905 29.811 

Jan.  21.... 80.171 30.  029 

~;.  891 

20.  80'I 

Jan.  '-1  ... 

211.  -J::-J 

:".:.  llil 

29.074 2S.  907 

Jan.  2*.... 29.717 2(1.  72:) 
2:1.  7i:i' 

29.  91  li 29.905 
Jon.  24.... 30.251 

30.  150 30.  ICO 30.  OOS 
30.  007 29.  908 21).  830 

2ft.  «:;:: 29.  041 
29.719 

C9.741 
11:1.744 21).  7.MI 2a757 

30.000 2!i.  !)7<> 29.985 29.072 
29.980 30.  001 an  113 

so.  14:1 
30.  101 30.  155 

30.144 saisi 
30.  12,1 

Jan.:.!.... 29.  673 29.  837 2:>.  7:)7 20.  722 29.C93 29.  506 29.539 29.  472 

29.438 

29.408 20.  r:c4 
Ml'JUS.. 29.838 29.  837 2D.835 29.  833 29.  835 29.  828       29.  817 29.  812 29.  804 

29.  KK 

23.  795 

29.  800 

•-•n.79.1 

|l:!l   1. 

Jp.  m. 4  p.  in. 5  p.  m. 6  p.  in. 
7  p.  ni. S  p.  m. Op.  111. 

10  p.  m. 11  p.  m. 
12  p.  r.i. 

Daily 

Max. Min. 

1882. 
Jan.    1-... 

29.  9.10 
29  911 29.  81  j 

29.  915 

20.8=2 

.080 
Jan.         29.  809 .103 
.Ian.    :;    29.745 211.  7.1:1 211.  7.|  t 

2i>.  7  i:s 

29.  7.1  : 
29.  72G .071 

Jan.    4.... 2.1.  77! 
29.779 

.050 

.Ian.    f>    29.840 
2a840 211.  7.-  1 

Jan.    0.... 29.  MO 

29.  81-7 

29.  F56 29.  831 
.108 

Jan.    7.... 20.912 2!».  938 .112 :  :>.i  :;l :;o.  072 
SO.  112 

30.147 
.081 

3D.  143 30  131 30.  142 .110 

Jan  11.... 29.  431 29.  332 
2il.  2«2 

20.  1.1  1 29.  pia 28.  D05 
Jan.  1L'.... 23.447 2S.511 

Jan.  14  ... 
S0.5JS Jan.  15  — W.212 30.111 30.  1UO BO.  055 

30.  027 

Jan.  Hi    29.810 29.  837 
29  7117 

29.RC4 
30.  005 

Jan.  17.... 211  70,1 2!>.  77:; .074 
. 

'M.  117 

8ft  Ml 

Jan.  21... 29.  CH 29.  530 
:;o.  171 

.744 
21).  477 .701 

Jan.  '.''.'>    

211.717 

Jan.  24.... 

2*751 211.  7  1  1 

m  7::-t 
30.  001 80.104 .  141 30.018 SO.  OU4 

2ft!W 29.  338 
29.  351 

.541 
29.  807 29.812 29.818 

20.  S21 
2D.K21 29.  S24 

29.  S25 29.  8^7 29.  820 29.  820 

20.  1IH1 

29.  O.V, 

.326 



208 EXPEDITION  TO  POINT  BABBOW,  ALASKA. 

Tubles  sltoidiii/  jirtxnui-c  of  air  ut  Vijluanili- from  October,  1881,  to  Ainjuat,  1883— Continued. 
,  [Barometer  above  sea,  17  feet.     Washington  mean  time.    Curreetioii  lur  uirun  lunil  time,  — 5  hours  17  mi! 

Date. 1  ».  m. 2  a.  in. 3  a.  m. 4  :l.  in. 5  a.  in. 8  a.  m. 7  a.  m. 
8  n.  m. 9  ».  in. 10a.m. 11  a.  m. 

12  m. 
1  p.  m. 

2  j>.  in. 
1882. 

IVIi.    ].... 29.  379 29.  3K9 29.  397 
29.410 

29.  452 

29.450 
211.  45li 

20.  45S 

20.  111:. 

21'.  47,  'i 

29.  470 

>•••!..    ».... 29.  411 
29.  4117 

2ft  418 29.418 29.411 29.346 

29.  310 
29.  310 29.332 

29.  345 roi>.  ».... 
:•'.<.  IK; 

29.  415 29.  427 29.  442 
29.  470 29.  470 

29.  479 
29  ;.ni 

29.  5-12 

29.  .-,41! 

29.  000 

rd..  i  ... 

29.  r.;- 

29.811 29.793 29.  7C9 20.704 
bvl).   8.... 29.  Ml) 29.  52(1 

29.  510 W.  531 29.530 
211.  5211 29.  51(1 

29.601 29.  51  1 
Feb.   7.... 2fc  677 29.  574 29.569 29.  576 20.589 29.  589 

29.593 

29.  57(1 

Fob.  8.... 29.650 211.641 29.641 
29.022 29.636 29.  632 29.  621 2ft  831 

211.  (ir. 

29.  654 

Feb.   9.... 20.011 29.  624 
29.  625 29.  829 29.  619 

29.  614 
29.  (i  17 

2K.  i:2_< 

29.  (117 

29.641 

Feb.  10.... 29.  056 29  631 29  024 29.602 29.  588 29.577 29.  563 
29.  55  1 

29.548 
211.  512 

Feb.  11.... 29.  849 
2'J.  869 

29.  880 29.904 29.915 29.  925 29.  927 29.  950 
Feb.  12.... 30.  083 30.  071 30.  076 

30.  073 30.  074 30.  049 
29.993 29.948 

Feb.  13.... 29.830 29.  820 29.  814 29.807 
29.  803 29.  790 

29.  796 29.812 
20.821 

1'cli.  14.... 29.  97U 29.  001 W.  016 30.  051 30.080 30.  084 30.  100 
30.  119 30.  125 

30.121 

Feb.  15.... 30.  237 30.250 30.  219 30.194 

3i>.  179 
30.  099 

Ftib.16.... 29.  973 29.990 2!>.  950 29.  928 20.  914 29.  777 

20.  730 
20.  624 

Feb.  17.... 29.  470 29.  477 29.  470 29.  490 29.  485 

29.  013 

29.117:: Feb.  18.  ... 29.482 29.  450 29.  370 29.  324 
29.  300 

29.  266 29.224 29.171 
Feb.  19.... 29.  271 

29.  29fi 

29.011 20.  3511 29.358 
29.  385 

29.  402 29.  426 29.464 

29.  479 
, 

Feb.  20... 29.058 29.660 29.664 

29.  T.I:: 
29.712 29.  717 23.741 

29.741 

2"  759 

Feb.  21.... 10.885 29.  915 29.  !I21 29.  941 
29.  998 

Feb.  22.... 30.  113 SO.  107 :io.  101 
80.119 

80.126 3n.  142 30.  155 

Feb.  23.... 30.  254 30.  263 

ao.-jtw 
30.  232 

3:1.  21  I 

3d.  190 :;o.  17:. 
Feb.  24.... 30.  053 30.  046 SO.  034 30.  030 30.  021 

30.  013 
30.004 29.  979 

21).  90 

Feb.  23... 
29.  935 29.  933 29.932 29.  923 29.  926 

29.91(1 
29.  901 

29.  887 

29.  (,7S 
20.  S20 

29.  772 

Feb.  26.... 29.C77 29.668 29.  (170 29.  665 
29.665 

29.  662 
29.654 

29.  i;::7 

29.621- 

29.  549 
Feb.  27.... 29.848 29.  332 29.  387 

211.  4211 
29.  451 

29.404 

Feb.  28.... 29.  604 29.  501 29.  551 20.  513 
29.  431 

29.  337 

29.  2vi 

29.  168 :.';>.  ic'9 

Means.. 29.  712 29.  714 29.  712 29.  708 29.714 29.  712 29.  700 29.  703 

~~29.707 

29.  699 

29.  688 

2«.S*« 

2'UiMl 
29.  C87 

Date. :;  p.  m. 
4  p.  in. 5  p.  m. B  p.  m. 

"p.m. 

Sp.  m. 
8p.m. 10  p.  m. 

11  p.  m. 12  p.  in. 

Daily 

means. 
Max. 

Kaiijie. 

1882. 
Feb.   I.... 10.443 29.  483 29.476 20.  47K 

29.  4R3 

.  104 

Feb.  2.... 
29.  346 29.  350 29.  353 

20.  354 
29.341 29.  :;ir, 

.  i;i; 

Fob.  3.... 29.  ;ni7 29.  374 
29.394 29.  403 29.412 

Feb.  4.... 29.  616 
29.691 29.  721 24.  748 29.  766 

29.  812 29.831 .418 

Feb.  5.... 29.  627 29.014 29.  602 29.  587 29.  579 
29.  570 

Feb.  6.... 29.  520 29.  538 29.  £02 29.  568 29.  575 
Teb.  7.... 29.  004 29.  696 29.  612 29.  621 29.  62  S 

211.1117 

20.  654 Feb.  8.... 29.057 29.  669 29.  704 29.  693 29.  689 
29.  070 

29.641 29.621 
Feb.  ».... 29.  650 29.  071 20.  C99 29.  712 29.  713 29.704 29.713 

Feb.10.... 29.  591 29.  617 29.  059 29.  087 29.  707 
29.  728 29.  702 

Feb.  11.... 30.  001 30.  003 30.  030 30.  048 30.  063 
i)0.  061 

30.068 
30.083 29.  %:) 

Feb.  12.... 29.946 29.  923 
29.884 

29.  978 

.  231 

Feb.  13.... 29.  851 29.845 29.  868 29.  884 29.  004 29.  940 
29.  957 

.  161 
Fob.H.... 30.160 30.  i:e 30.  190 30.  218 30.  219 30.  221 

30.  241 

Feb.  15.... 30.  041 HO.  067 30.015 30.  071 30.  066 30.069 30.  068 30.  031 
30.119 

.211 

Feb.  18.... 2:1.  r.i  I 29.570 29.  4% 
Feb.  17.... 29.084 29.  659 29.  662 29.  606 29.  661 29.  637 29.  609 

29.  690 

Feb.  18.... 29.146 29.149 29.181 29.  165 20.  181 

2").  142 

.  340 

Feb.  19.... 

.".I.  512 

29.582 20.  592 
29.  G02 

29.  627 
29.  175 

Feb.  20.... 29.  757 29.  779 29.  793 
29.800 29.  817 20.  821 29.841 

.211 
J'Vb.2!.... 

.",0.  021 
80.064 30.  066 30.  009 

30.  070 

Feb.  22.... :io.  175 30.  189 30.  191 Feb.  23.... :io.  175 30.  164 no.  loo :;«.  147 30.  144 80.107 80.082 lio.uii; 
30.2119 

Feb.  24.... 29.956 20.971 29.971 

.097 

F»b.25... 29.  762 29.  738 29.  733 29.734 
29.  782 

2:i.71il 
Feb.  '.'6.... 29.  480 

29.  455 
29.  42(1 

29.  408 
29.  677 

20.  D-4S .J29 
Feb.  27.... 29.  640 29.  062 29.  674 

25.  OS6 29.  679 Fub.23.... 29.  033 28.999 28.997 
28.  099 

29.  007 29.  014 

29.  0'J'>
 

29.041 29.  047 29.209 2».9i)7 .607 

29.  090 29.  093 29.  703 
29.  712 

29.  717 29.  717 29.  718 
2U.7I1) 

29.  708 20.710 29.  705 

29.  1:32 

29.  59:) 
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Tidies  tluiirintiprcsKnr/:  nftiir  at  UyUunrie  frmti  October,  1881,  to  August,  1883 — Continue*!. 

!  Union  BteiBbOTOMU    LTfoet.      Wjshill^t.,11  uii-aii  timi-.     Cmn.tiun  liir  nuan  loia!  tililt,  — (  IJIIIIIH  17  minutes.] 

H.:l... t  a.  ::l. 3   il.  Ml. t  a.  in. 5  a.  m. ti  .-.  in. ;  a.  111. Sa.  m. 
9  a.  m. 10  a.  in. 

11  a.m. 
llm. 

1  p.  m. 
2p.m. 

'A 

JMI2 29.  1  1  1 18.220 

29.  2l'i; 

211.  237 29.285 
29.299 

29.310 29.  :;:;i 
29.  337 

Mar.    2  .  . 29.410 
29.  IM 29.  4H1 

29.  3(1,-, 

2!l.  344 29.  574 29.000 29.  028 
29.607 

1 29.707 

Mar.   3.. 20.  74C 
29.  7:::. 

29.  729 
29.  731 

211.721 29.718 
29.711 2!l.  709 29.721 

29.72:; 29.  7  H       29.731 

M.n.    I    - 29.  951 
29.980       29.HV:: 29.  983 29.981 29.991 

29.  999 30.  002 
30.  007 

30.  001 29.  99.) 29.  990       29.  9«l 
Mar.    :.  .  . 29.  902 

29.  'JOC 29.001 
29.  881 29.  877 29.841 

29.  S3  1 

1-1       29.841 

29.91TI 

2'.l.  956 

20.  9112 
20.983 

29.  !>!'!> 

:IO.  OD3 30.  006 30.011 30.011 30.005 

29.  U-. 

liar.    7  ... 
30.013 30.  045 

:;o.  034 30.  Ofi7 30.  088 30.088 
30.  096 30.096 

30.  071 
30.  070 

20.  954 29.  919 29.  901 
29.  878 29.  851 29.  834 

21).  KM 

211.  776 

Mar.    9  ... 29.  777 29.  707 29.  773 29.  759 29.  743 
29.  734 

2".  721 

21'.  702 20.773 29.  77:! 29.784 29.  177 29.  780 29.  786 29.  789 
211.  7^1 

•29.  770 

24.  7711 Mai-.  11  ... 20.  78H        29.800 29.  827 29.  875 29.  908 29.  943 

2H.  !'!>'-'
 

30.  026 

30.  051 30.  084 

:;o.  320 
128 

30.321 30.  323 
no.  3  u 

30.  2X5 
30.  215 

30.  143 

30.  121 
30.  086 

Mar.  VJ  ... ::n.  201      :ni.  •»; 

.t.  Ill 

30.  459 
30.  508 30.  597 30.  601 

30.  589 

:;o.  574 

::o.  51 

Mar.  14  ... :;u.  107      30.  iun 30.  131 30.  141 30.  122 

JO.  in 

.  1.061 

0.415 30.  586 30.618 30.  817 

!iO.()4U 

~ 
30.600 

30.042 
30.  632 30.  010 

1 30.517 311.  172       30.  406 

no.  903 

30.  479 30.  4C3 30.  4C3 30.  447 30.453 
30.413 30.  424 

0 80.138 
30.117 

30.  050 

30.  029 

30.019 Mill'.  IB  .  .. ::0.  (l'.7        30.032 30.  087 ::o.  112      30.135 30.102  !     30.184 
30.  224 30.281 80.  3D! 30.438 .10.470        30.4891     30.513 

SO.  542 Mai.  21  .-- :!0.  435 30.  431       ::0.  426      30.400 30.  386 30.  37  1 
30.  373 

30.304 • 
29.  997 

29.1 

29.  8fi7 
29.853 

29.  811 
29.  790 

2!l.  72S 
2H.  02. 

29.  r.> 

29.  1)15 

29.617 

29.607 
Mar.  21  ... 29.710 29.715 ! 2!i.  7.12 

2ft  818 29.  827 
29.  834 29.839 

211.  f-  !  1 " 
29.  930 

29.  1I7.I 

29.  997 29.  997 
30.  005 

30.  012 
30.009 

30.  COS 30.  031 

30.03t 
Mar.  '20... 

30.  o:>" 

•  ; 

30.  015 
29.  988 29.994 

29.  994 
30.001 

Mar.  -'7... 30.  002 30.  043       30.  033 :;u.  no 30.  085 30.  101 
30.133 30.  149 

' 
30.310 0.372 

30.  840 

30.  33.'. 

Mar.  29... 120      :;i).  11.  ">      :iO.  108      30.089 30.  082       30.  069 
30.  057 

30.  014 
29.979 

29.  !I57 29.935 Mar.  M... 29.877       29.911 29.921        •."'.!!!!        29.007 
::i).  (li'O       :I0.014 30.  075 

30.  080 
30.  089 30.  121 

30.  146' 

Mnr.:)l  ... 30.  30C 30.324       30.317 30.  313 30.296 
30.  277 

30.  270 

30.  262, 30.020       HO.  032  1    30.  033 SO.  041 30.033        30.03!)       30.039 30.061  !     30.003       30.  OC2 
1 

30.058 30.053 
30.054 

30.  03.» 

.1  ]>.  in. 4  p.  in. 

'i  ji.  in. 

J  p.  m. 
s  i>.  m.     !'  i    n  .    10  j>.  in. 

11  p.m. 12  p.  m. 

Daflj 

Jinx. 
Mill. 

Mar.   1  ... 
29.  4IIJ 

29.393 
29.2W1 

20.  409 
29.072 

Mar.   2  .  .. SO.  760 29.771 
29.777 

29.788 
29.  707 

20.  Ci'J 

29.  793 M  894 

.  3WI 

29.  921 23.  914 29.  937 
29.787 

29.  7(«           .  228 

Mar.   4  ... 29.97.! 21l.mil)  •     211.934        29.91il 29.912 
30.  007 21I.1H2            .0115 

Mar.    :>... 29.  892 

.•'.'.  914 

29.913 
15     2'>.  >T>; .  1)75 

•' 
2!  1.  117  U 29.  979 

29.  '.' 

29.  967 29.  071 20.  981 

30.  006 
29.945 .001 

30.  074 

:i).  039 
30.  010 

29.  995 30.  006 
.104 

' 29.  773 29.  790 
211.  H)l 

29.  980 
29.  74  1 

Mar.  ,'.)... 
2!'.  74  1 12 

29.  7  lit! 
,14;i 

Mar.  in  ... 

'. 

29.7-                                                ."'.792 29.  790 
: % 

30.  328 

0.227 
;;o.4i7 30.175 

Mar.  14  .. 30.  067 

30.  O'Jl 
30.  11"! 

30.  177 30,210 
30.130 

.  L'.i.' 

30.  C90 30.  718 
:;«.  7ir. 

.877 
30.  373 30.  690 .171 

Mar.  17... 30.  403 
Mar.  18... 

29.991 .Mar.  10... 30.  343        30.  347 30.  340 30.  343 :jo.j« 30.  534 
30.  534 

:i().  1S7 :«>..-i4;i 30.  333 30.  307 

30.  203 
20.  779 29.  704 751 29.  749 

30.  052 
Mar.  y.i  .  .  . 

29.  On'.) 
29.  014 

29.  C45 
29.  '.1  , 1 

.  1311 

Mar.'Jt.. 
29.  86.-J 

29.  882 
Mar.  25  .  .  . 30.  045 30.  Oli3 a .117 

20.  972 
.094 

ii.  25« Mar.  28... 1.  312 30  293 

in; 

Mar.  29  .  . 
.  27  I 

Mar.  30  .  . 30.248 

•Hi.  :  si; 

.418 Jlai.'.'l    . 

Me;.i.  ;>!'7       30.  Oil :  30.0M7  2>!>JI 

H.  Kx.  -14- 

-27 
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Tal>l<-/i  xlunr'nuj  jm'sxvri'  <>f  air  «t  r</h«u»ief>-<ii)i  (Molxr.  issl,  io  Aiif/nxt,  1883— Continued. 
[Haromcter  ab<"  i.     \V:i-.|iiii»toii  moan  time.    Correcliou  for  mean  local  tiun-,  —  ii  liours  17  minutes.) 

Date. !  a.  in. 

-.:     • 
:;  -   i 

4a.m. 3:i.  in. 6  a.  in. 7  a.  in. 8  a.  m. 8  n.  m. 10  a.m. 
11  a.  m. 

12  .... 1  ji.  m. 2  p.  in. 

Apr.    !.... 

8ft  i:n; 

30.  184 

Api.    I.'.... 

29.  9:].r) 

29.918 

Apr.  ::.... 
•jn.  8-ji 

A  pi.    4... 29.  695 
2!'.  919 

A  iir.   H  — no.  oic ::o.  028 
30.  028 

30.001 
i 

29.701 an.  4M 

29.  4.'i7 

•J'.l.  445 

29.441 

•J».4MI> 

•J'J.  440 
•J!).4r,8 

29.  407 211.470 29.  481! 

ill.  or; 2!>.  <r_'c 

•-'!'.  U45 

.:>.  C37 
29.  702 29.710 

30.  139 .TO.  163 30.  175 80.186 30.  230 

Apr.  12    
:io.  no 30.  168 JO.  1.10 

80.139 
30.  131 30.117 

29.  801 
29.811 29.810 

Apr.  11.... 

•Ji).  OC2 

29.967 2!t.  1P9S 
Apr.  15.... 29.967 29.  954 29.  947 29.981 

29.802 29.808 29.803 29.  801 29.783 

.Apr.  17    
i9.  841 29.  859 

29.  SCO 

29.801 29.  907 

A  pr.  '-"-.. 

L'O.  EOO 

•-".>.  67C, 

Apr  '-'4 

'.'9.  948 

20.  !I7U 
29.999 

:io.  065 .10.  095 80.103 30.  100 30.  128 30.  140 30.  147 
30.149 

\  p*-  "'7 

30.  336 
:iu.  4u 

30.  512 

30.502- ao.360 30.  306 30.  428 
30.  450 

30.  480 

29.93U -!>.  !M:j 

L'O.  fljl 

29.953 

I'D.  %t 

29.  907 29.  064 20.963 29.»65 
29.964 

29.  904 29.  960 
29.960 29.  902 

3  p.  in. 4  p.  in. 3  p.  in. (i  p.  in. 
7  p.  Hi. 0  ]>•»'• 10p.m. 

11  p.  in. 
12  p.m. 

Daily 

means. Mai. 

Ufa. 

A]M\    1.... SO.  14R 80.144 30.  133 80.117 30.  101 30.087 
30.  037 

Apr.   2    
29.  8C6 29.  842 

29.  8-J7 

29.  824 29.  904 
Apr.   :!    2n.8i:: 29.811 29.  809 29.  808 29.  809 29.  800 

Apr.   4    
:;».  (ill 30.  031 30.  037 30.  029 

30.  03.-, 

30.001 30.  008 29.967 
.161 

Apr.    6    ™i.  K'2 29.  887 29.  SOI 

Apr.   7    29.506 
29.  4.V; 

29.  77  1 
29.425 20.424 

29.  442 
•»i.t::.-, 

Apr.   a... 

•-•!».  r.si; 

29.  973 29.991 
:;o.  020 

.447 

Apr.  11... 80.265 30.245 .  is:! 
2:1.  9711 

Apr.  13".. 

•j;i.  (-.-  1 

•JO.  910 

29.  927 

2ii.  >«7!> A].r.  1  1   ... 

3o.oi.-i 
30.019 80.017 30.  009 

29.  99C 29.970 

211.  947 
.(172 

.  17(1 

Apr.  10.... 29.  77S 28.770 2:'.  777 
2-.I.  7!lil 

20.70li 
.031 

Apr.  17.... 29.094 

:;o.  OD.-I 

.  22« 29.971 

•28.970 

•J9.  !«i:. 29.951 2!t.  918 20.  a  15 
.  1(2 20.800 .111 

-\PI.:>  .. W.75I 29.741 29.75) 24).  731 
.1170 

29.712 
30.713 

29.  702 29.674 
29.  C,r,(l 

29.712 
20.741 

Apr.  -JL1.  .  . 29.707 29.848 

•-'.I.  S7.S 

29.980 ::.•!.  Mil 

:;o.  1:111 
::n.  U7S 30.100 

2!l.  Sli2 

-.'!l.  S7.1 

211.  ii(;:i 

29.840 

::«.  <>».-, ::o.  nii.-. 
30.064 

30.  1'.VI 
Apr.  20.  .. 

30.201 
JO.  221 

::r.  -Jll 80.231 
3a231 

:;n.  :::.:i 80.862 
30.541 

:!('..-».->  1 

:;».  S4l :io.  am 30.657 
30.520 

30.JWI 
S0.5J  1 

.17X 

",o.  47s 
:;D.  -i:.i 30.413 30.351 

30.321 

30.  Ki-i 

a  i.nu ::,i  :,::( 

ao.  .-.2:1 IfttOI 29.96G 

•>x.w;i 

29.97D 

•J9.  971 

29.  9K! 
2!l.  %l 

•J'.l.  917 
•J!>.9I7 

•_M.  Olil 

::».  0:17 29.804 

.1711 
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Tables  nJtoicinf/ jm'.v.s-H/r  of  <tir  at  Uglaamicfrom  Octohir,  lss|,  t<>  A/iiiHxt,  ISS,!— < Continued. 

[Uarowi'tvr  abovi1  M-.I,  17fi;tl.    AVasliingtou  mean  time.    Cum-clion  I'm  lime,  —  5  hours  17  minutes.! 

1  a.  m. 2  :l.  in. 3  a.m. 4  a.  m. 5  a.m. 
6  a.m. 7  a.m. ,S  :i.  in. 9  ;i.  in. 

10  a.  m. 11  a.  m. 12m. 
1  p.m. 

2p.m. 

1882. 30.  303 30.  3Ct 30.  332 30.  292 
30.223 M17S 

30.152 
30.  093 

30.  075 
30.  05S 

30.oi;j 
29.  97  1 29.919 29.904 29.  01)0 29.  890 

29.  X-l 

29.872 

J'l.  MI2 

29.854 
29.K17 28.848 29.  84  1 29.  853 29.818 

•M  KM 

20.807 
28.  07 - 

May  4    
W.7B4 20.  799 29.  810 

29.820 
29.  817 29  823 29.831 

29.829 29.  827 29.  825 20.  825 29.  820 
29.  N25 

29.823 29.810 
29.  801 

29.  607 

29.  S28 29.840 29.  862 
29.  874 

29.  S79 29.  889 
29.885 

29.  885 
29.895 

Mn'v  7    29.947 
29.  !I7(I 

29.  985 29.980 

•.'!>.  !!7(i 

20.977 

I'll.  979 •JO.  Oi-7 

29.  987 tt,tH :;o.  053 30.067 30.  074 30.  081 30.  085 30.090 
89.179 

30.  2  IS 
30.  217 

30.  250 
• 

' 30.  337 30.  374 30.  395 
20.  398 39.  401 

30.  401 30.402 
30.  399 30.  385 

30.  373 

30.  107 30.  108 
30.  1G8 

30.103 
30.  149 

30.  100 30.  079 
30.  069 30.060 30.  040 

30.  941 30.  046 30.065 
::o.OG5 

30.  147 89.156 30.  109 30.  183 30.  206 30.214 3ii.  isfi 
311.  248 

30.285 

May  15    
30.310 3D.  200 :JO.  291 

30.290 
30.  287 30.  280 

30.282 30.261 30.  267 

30.  185 30.  171 30.  151 30.  147 30.  148 
30.  142 30.  130 30.128 

30.  054 30.  OS4 SO.  092 30.108 

80.211 
3(1.210 

30.  221 
30.  220 30.  221 30.  223 30.  229 30.  233 

30.  294 
30.  2D8 30.  302 30.  291 30.  282 

;:o.  280 

30.280 

30.  '.'09 

30.  210 30.  197 30.  187 30.  178 
30.  160 

30.  155 
30.  132 

30.132. 

30.  124 
Si'.  140 

30.  178 30.  178 30.  181 30.  191 30.  203 
30.  208 30.  214 

;;o.  202 B9.277 
HO.  318 30.  327 

30.  337 30.315 30.  346 
30.  262 

30.244 

30.  090 30.  07D 30.  072 

30.  071 

30.  031 
30.  031 

30.  031 30.  025 30.  025 
30.025 

30.025 
30.  023 30.030 

SC.  000 30.  012 29.  998 
29.  903 

29.  998 

29.  993 
29.  989 

29.  980 29.984 

29.  937 29.943 
29.  804 

29.  886 
29.  880 29.  882 29.  879 29.  879 20.  873 29.  870 

23.  840 

29.  838 
29.  834 29.  824 29.  814 29.  813 

29.  805 

29.  798 
29.  705 

29.  793 29.  798 
20.  703 29.  793 29.793 20.  801 

29.  801 

29.837 20.  840 
29.  847 29.  848 

20.  848 29.844 29.843 
29.  843 29.  847 29.849 

so.  OG2 
30.  OS! 

SO.  064 
30.071 30.  069 80.068 30.067 

30.065 30.  C62 
30.  061 

30.058 30.  058 30.  057 

3  p.  in. 4  ]>.  ru. 

.",  p.m. 

(i  p.  in. 
7  p.m. 8  p.m. 9  p.  m. 10  p.  m. lip.  m. 12p.m. 

Daily 

means. 
Mai. 

Min. 

llange. 

30.018 30.  028 30.  041 no.  05t 30.  025 30.015 30.148 30.  398 
.  390 

3I:i'v  2.... 29.  803 29.  853 29.  838 29.  831 29.  893 
30.013 

•   29.631 

.182 
29.811 

29.  801 
29.  799 

29.789 29.  824 29.  853 
.067 29.  863 

29.  SOG 29.  865 
29.  829 

29.  830 29.  831 

211.  t-Uii 

29.794 .072 
2».811 29.  808 29.  807 20.  814 

29.  828 29.  818 29.834 29.  801 .033 

29.  902 29.  9)0 29.  938 20.  933 2!>.!)t1 29.  925 29.  S31 
29.889 20.  941 

23.  f  24 
.117 

DO.  003 
30.  007 

SO.  007 

'.SI.  1)11 

.060 
30.152 :;u.  i«2 r:0.  150 

30.  1G5 .  KM 
30.  341 

30.  24li 

"0.3:JS 

30.402 .",0.  ICO 

80.162 30.150 30.129 
30.1.11 

30.  124 
30.158 

B0.1CB 

30.  124 

.064 

30.  037 30.  037 80.845 30.019 
30.019 .099 

80.111 30.121 30.  121 30.  022 
30,300 

30.  299 

::o.  247 

.167 80.841 30.  207 

30.  310 

.109 

:io.H9 30.111 30.  OS9 30.  CS3 
30.  132 

30.  195 30.  050 .115 
:;».  17R 30.  1SU 

30.  049 

.149 

::o.  200 
80.S32 

3(1.  2117 

.079 

May  19.... 80.277 30.284 30.  221 30.  273 
.077 :;o.  127 

30.  115 30.  100 30.  103 
80.  OS4 

30.  14G 

30.210 .12» 

30.  246 30.  254 30.  094 .ICO 

"u.  370 

no.  .•;:,.-, 

.134 ::<>.  1711 30.  104 
:;<i.  112 .210 

3D.  (ISO 30.  041 30.  044 30.  098 

.069 

:;0.  04J 30.  033 30.  020 l!0.  019 
30.  050 .0)1 

29.  871 29.  90S 2A  M 
29.  94G 

30.  013 

.M7 

29.  (127 

•JO.  017 

29.871 .001 
29.  T!W 29.  7K3 

•JO.  7s:i 

29.  777 211.755 

•-'II.7WI 

.  n;,7 1 
20.812 29.  836 

Mf.it-  ,  . 30.  058 :;o.  oso :il).  CGI 30.065 30.  002 30.  000 30.  059 

:;:>.  II-.7 

30.042 
::o.  043 

30.  114 

29.  '.m 

.  11.-. 



212  1CXPMIHT10X  TO  POINT  HAHKO\V.  ALASKA. 

Tablet  ihoiring  pressure  of  air  at  Uglaamiefrow  <><'t<>l><'>\  ISM.  /.>  AM<»-I.  iss.l— Continued. 
toot.     \V;isliiiit  I  "ii  ii". 'ii  limi'.    Cunw  -linn  fur  nifuii  !i»'al  liuip,  —5  lioius  17  miimtpK.) 

la.  ni. 2  a.  ni. 3  a.  in. 4  a.  m. 5a.m. 
6  a.  m. T  a.m. S  ii.  in. 9  n.  in. 10  a.  in. II  ft.  111. 

12  in. 

1  p.  m. 

'.'   I'.   M. 

IMi 
• 

29.841 29.  845 29.  818 29.  845 
29.  K42 29.833 •_".i.  75i: 

29.  7,-,:i 

29.  749 

2!l.  "50 
2!).  74:i 

29.722 
29.  708 

29.  IWO 
29.019 

•J9.  (H9 

29.  ll"7 

29.  COO 

J»n<-    4   .. 89.751 29.  757 
29.7* 29.749 

•:'.i.  763 

29.  f  00 

•_'9.  N70 

29.890 29.  924 29.941 29.  914 29.  918 

J  am-    i'i 
29.  948 29.937 29.944 

2!l.  'M7 
29.  947 29.  94:; 

29.  9-15 

29.947 
29.950 

29.  9.V.I 

2!i.  997 29.999 30.022 :)0.  042 

30.  037 30.041 

Jim.     K    - 

:«i.  09.') 

HO.  111! 
30.117 

:io.  !'_'« 

::o.  12:1 
90.128 

30.  124 
:io.  121 

30.133 
Jnup    !'  .. 

:JO.  WO 
30.  075 

30.068 
30.  059 

30.  057 
30.  032 

.1mj>-   ID    .. 29.  808 29.  789 20.  751 29.  740 
29.  712 

Jnnc  11 29.  5tio 29.  559 29.  550 

29.  545 
29.  5411 

29.515 

•->«..->  II 

June  12... 

•-•9.  W.> 

29.713 29.  721 29.  722 29.781 29.  747 

29.  759 June  1:1  .. 29.  747 29.741 28.  752 

29.  7:4 

29.  751 

Jimp.    14.     . 29.  C70 
29.  070 29.059 29.  642 

.Tun"  1  .">... 
29.005 

29.  665 
29.  670 

29.  674 29.  072 29.684 
June  16... 29.707 2!t.  727 

29.  72!, 

29.74) 29.  754 

29.  775 

29.  791 

Jnne  17... 29.  9  1C, 
30.001 30.  024 30.  027 

30.  041 

30.060 
30.  069 June  18... 30.141 no.  120 30.  122 

30.  112 30.  097 30.  095 
June  19  .. 30.044 ;io.  05<i 30.  051 

no.  047 

30.  080 30.  107 BO."107 80.113 30.119 
1 30.082 :>».  09! 

30.090 30.101 

30.114 
90.116 80.134 

10.  17li 

;•!!.  i/r. 
.10.  158 

no.  ins 30.  121 

:>0.  ](>,- •  llllir  '-'t-  .. 

30.042 

30.  020 30.  015 

30.  000 

29.880 29.  855 29.842 29.  818 29.  813 
29.  032 21).  631 29.  048 

•JO.  H39 

29.1111 
29.  638 29.833 29.  631 29.639 

.inn.-  27  .. 

29.61.'. 

29.  Ol.-i 

'.'9.  047 

29.640 

•!9.  OHi 

29.  078 29.  704 29.  717 

29.  72', 

29.  Tr.l 29.  787 
29.  803 29.  805 29.  S07 

29.*.w 2.1.  850 29.  K57 29.  SM 
29.804 29.  £03 29.  863 29.  862 29.  801 

29.  80S 

3  p.  in. 4  ]i.  in. 3  j>.  in. 6  p.  m. 
7  p.  m. 

*  ]>.  in. 
9  1>.  in. 10  p.  ID. 11  p.  m. 

12  in. 

Max. Mill. 
l!;in;iv. 

.Turn-    1  ... 29.830 29.811 29.  815 
2U.  Mi7 

29.  HI:. 
29.790 

29.760 
2!).  775 29  758 

29.  752 
Z9.830 

29.850 

29.  752 

29.  070 28.  658 29.  648 
29.640 

29.643 29.  B20 

2-9.  (ijd 

June    :i  ... 29.  066 .  29.  695 
29.  700 

29.715 29.715 29.  710 
29.  01?.! Jin,.     4 29.  701 

29.    ":','., 

20.  7.^  1 

29.  79u 
29.  795 

29.  730 

29.  %:. 
29.  970 

29.900 
29.  (155 

29.  976 June    C... 
29.  8(57 

29.  96(i 

29.  989 
Jnno    7  ... :w.  osi 30.  079 . 

:io.  0.--7 

no.  134 HO.  13G 30.  142 30.  131 
30.111 

:;o.  090 30.  079 30.  (179 30.  014 29.  947 

30.  080 

.214 

29.659 29.  (WO 
23.608 

29.  sc: 

.lull.'    11... 29.  .M:I 29.  573 

29.  0111 
29.  (147 

2(i.:,  :  i 
Jnnc  12... 29  7i> 20.  7(12 29.  747 

29.744 
2!>.  7:15 29.752 

29.  7:<!( 
2ft  717 

29.  7.19 

Jnnc  14... 

29.  7C8 

Jane  Hi... 
2V.  848 

29.  M'7 

29.  905 

29.  9211 

.213 
Jnnc  17... :i«.  ini 30.  112 :io.  117 30.  122 no.  149 .211 

30.  079 Jnne  19... 30.  007 

30.110 30.119 30.  125 30.  121 
30.  104 Juni:  21... 30.190 30.  192 

30.201 uo.ii:; IIO.U04 Jnno  22... 30.  102 30.  109 30.  Of9 

.  107 

Jnne  23... 30.  1«8 
30.  it;:; 

30.  155 
30.  14S 

,073 

Jnne  24... 30.  C!5 30.  012 29.  956 29.940 

.  150 
June  25... 

;u.  ::,.• 

23.  710 
29.  688 Jnne  w... 29.  r.r,7 29.  067 29.  002 29.  079 29.  (17:, 

29.  r,79 

.  (UK Jnne  27... 29.  OflO 29.  654 29.  Cfi6 29.  66H 
29.  01,8 

29.  :VX> Juno  28... 29.  609 29.  009 29.  lilt 2'J.  COM 
29.IJM 29.010 

29.  tl5i; 29.  con 
Jnno  23... 29.711 29.  750 29.  749 29.  74C 29.  7J:) 

2U.  75:1 

2!'.  024 

.129 Jniic  30... 29.  619 :0.  £23 29.825 29.  £23 

Means  .  . 29.  870 29.871 29.870 29.  870 29.  870 
29.  Kl 

29.  865 2U.855 

2't.s.',.', 

29.  SC3 
29.  915 114 
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xlioirlnfl  prcxnurc  nfairnt  U(il«<tmic from  (Molier,  JS81,  to  Aw/nut,  1883— Continued. 

[Barometer  above  sea,  17  feet    \\W  <nnr.    COTKI  icon  local  time, —I  bonn  17  mtmttai.] 

Date. 1  a.  in. 2  a.  in. 3  a.  in. 1  n.  in. 

.")  :l.  in. 

ti  n.  in. 

"a.  in. 

0  :i.  III. 
10  n.  in. 11  a.  in. 12m. 

1  p.  m. 
2p.m. i  ssj. 

Juh    I.... 20.  833 29.  832 29.823 
29.  819 

29.  810 
20.  sll 29.  807 

29.800 

July   '-'.... 

29.811 

29.840 
30.845 

29.850 •  lulv    ::  .-. 29.874 20.  000 20.905 29.  927 
20.0(1 29.  947 20.  on; July    1.... 

oil.  027 30.  040 80.044 30.  0  10 30.010 
30.054 30.  063 

30.  067 
30.  079 

.Tilly   :..-.. 80.047 30.  037 
30.  042 30.018 

30.000 .luiv  i;  — 20.  801 
20.  791 2H.  7c7 20.  7Wi 

.lulv    7    

•X.  7G5 

29.767 
20.  73C 

29.  722 20.  721 20.710 29.711 

•JO.  701 

.lulv    8.... 
I'll.  012 

•j:i.  r,74 

2H.  .'SI 

20.  371 

29.  5.">o 

29.533 
20.  527 

29.  519 20.  r,i  i 

July  9.... 

20.  I'.I'J 

20.  409 20.  300 29.  309 29.  310 20.  5JJ 

July  10.... 

2!l.  .'-I 

20.  555 
29.  503 

29.  599 
29.604 89.617 29.619 

29.  624 July  11.... 29.719 29.711 
•JO.  77." 

20.  802 20.831 
89.857 29.8C7 29.887 

29.  902 
Julvl'-'.... 29.977 20.  089 20.  067 

29.  918 
July  18.... 2:1.  SOS 20.  SSC 211.  Klil 20.  832 29.660 

20.  87G 

JuljU.... 
20.  <m 29.  681 20.060 20.  043 20.  CIO 29.  609 

20.  5112 
July  15.-.. 

29.  381 20.  C1D 20.  CM 20.C34 20.  042 
20.644 

29.  630 
20.  OH July  18.... 

20.  370 20.  M5 

20.  SI.-' 

20.515 
29.509 

20.  100 29.489 July  1  7.... 29.410 
21!.  4-11 

2W.4*.! 

20.  42(i 
2ii.  432 

29.  430 29.  444 

20.  4  15 

29.  145 

•JO.  445 

July  18... 29.  C21 
20.612 20.007 

29.  671 
20.  075 

29.  C81 20.  001 
29.  701 

,luh  10.... 29.76J 29.  801 29.  797 
29.798 

20.  799 20.  854 
29.  645 

20.  S43 
29.  853 29.  847 

July  2!.... 

•J'.i.  705 
29.831 29.831 

20.  S'JS 

29.  828 
29.834 29.8J7 

20.  005 29.921 20.  024 20.010 20.  006 
20.013 July  23.... 29.  018 29.  9C7 29.959 20.  962 

20.04:: 

Jnly  24.... 29.  733 
20.  754 

20.741 29.  720 

20.720 

•JO.  715 

Jlllv25... 20.663 29.674 20.  «7G 29.  CCO 29.637 
20.649 29.647 

29.  037 
20.  072 July  28.... 29.  768 29.776 20.777 29.777 211.771 

•JO.  77  4 

29.767 

•J0.75.-i 
29.745 29.  742 

29.  739 
29.  73(i 

July  27.... 20.  717 29.728 29.  7SS 
29.741 

29.  743 29.738 29.  742 
20.  7411 

29.746 
20.  748 

29.  768 

:  n  77  : 
20.  777 July2s.... 20.  B35 20.  ̂ 05 29.  680 

20.  .-:>.-, 

20.  OJJ 

•JO.  020 

Lit.  052 

20.  Ii07 

29.  980 
30.003 30.  013 

30.  037 Jaly29.  ... 30.  091 30.093 :»o.«»s 30.093 
30.  001 

80.071 30.  068 
30.065 30.  039 30.  033 30.  OStf 

July  30... 29.  9C4 20.  944 20.  943 29.1)19 29.960 20.  03C 29.  041 20.  933 
29.  928 29.  923 

29.911 
July  31    

L'9.  S17 
29.  816 29.  843 20.  837 20.  S47 29.816 29.  813 

20.  K'.T 

29.  830 
29.  819 29.815 

29.803 
29.803 

29.  795 Menus  .. 29.  782 29.731 20.  7S9 29.730 29.795 29.794 20.  702 
29.  783 

29.  78G 
29.  784 

29.  783 

29.  785- 

29.  7ls6 

29.785 

Date. 
Sp.  m. 1    \:.  111. 5  p.  m. 8  p.  m. T  p.  m. 

Sp.  m. 9  p.  m. 
10  p.  lu. 11  p.  m. 12  in. 

Daily 

means. 
Mai. Min. 

Kansc. 

Julv   1    20.  800 20.818 
20.  S17 29.  816 20.  SI  I 20.  sll 20.  814 29.833 

.  1127 .luiv  a.... 20.865 20.  6CI 
JO.  S.5S 

20.  830 
29.  863 20.  863 20.  865 29.  SCO 

-.'II.  870 

29.8*7 JO.  S7fi 
29.817 

,099 

July    ::.... 29.  970 

29.  '.'I-' 

29.991 30.  001 ::o.  001 29.999 

30.  010 
::o.  (i-j:: 

20.0)0 30.  023 

.  140 July    4.... 30.  079 30.  075 ;;o.  071 30.  066 30.  062 30.  037 30.  030 30.  059 
30.0511 30.  082 

Julv   :.... 20.  906 20.  S09 

20.  B»i' 

20.  M2 20.  0(2 
30.  058 29.824 

.  234 

JulV  o  ... 
I'll.  772 

2:".  7S7 29.784 2:1.77:1 211.  77li 
20.  777 

29.  700 20.  707 

20.  7(10 20.  7S2 

20.  822 
20.  760 

.003 
July   7    29.668 

20.  05S. 
29.638 

20.  1131 
29.  C26 2«.  632 29.621 

2:1.  7irj 2!l.  775 
.134 

July    8.!.. 
29.  I*:, 20.  cm 20.  481 20.471 

•jo.  i;,o 

29.457 20.478 29.  475 
20.  319 20.  612 

29.  457 
.186 

Jnly  ».... I'll.  "17 29.548 29.544) 29.547 

20.  ."4.", 

2*.  542 

•JO.  537 

19.543 
20.  510 29.  469 

Jlllv    1" 

12,  IH:> 
20.  ii:.l 

29.048 29.  CSO 20.  091 
20.  000 

29.704 29.  622 29.  704 
.tea Julv  ]  1  .  .  .  . 211.  907 20.912 

29.963 20.  %0 

29.  Ml 

29.  SOS 20.  711 
Jnly  12.... 29.  883 29.  905 

20.  802 

20.  0,-0 

.  40r. July]:;.... 
2!l.  S7S 

20.  S67 20.  821 20.  701 20.  7C3 
29.  89* 20.763 .ing 

Jnly  H.... 20.  570 20.  r.75 29.  574 

20.  577 

29.  022 
20.  5(12 

.177 

Julvl5.._. 20.0(1 2ft  641 29.011 29.  c::4 
29.  6,11 

29.616 
20.011 

20.  KB 
20.  Of,,i 

.  075 

Jul'vli;    
I'll.  17.-. 

20.  433 
29.  448 29.  443 29.  51  1 

•JO.  5!  '5 
2:'.  1.17 

.13* 

July  17.... 29.  4CG 20.  472 

2I>.  4(-8 

'JO.  401 

29.581 
211.517 

'.'H..IHO •JO.  5(7 

2».»2» 

.IIS 

Juh  ix  . 29.744 26,746 29.751 20.  739 ::>.  7ii2 20.  761 

20.  750 

29.  ti!>:; 

20.  702 
;o.  572 

.1011 

July)!)   .. 21'.  Ml 20.  82:: 29.  821 29.  602 29.  825 

.llliO 

July  20.... 
23.  823 

20.  .>JO 
29.  826 20.  821. 29.  8.17 20.  M!J .  052 Ju!\  El. 

•j.i.  658 

20.  iiin; 

•jo.  nil 

20.011 

•jo.  01  1 

29.  006 20.011 

.110 
29.  101 20.  052 29.946 29.  045 

29.048 

29.  928 
.  034 

Julv.'::    
20.  *:;7 

20.817 20.  022 
29.  803 

.170 

July  2*.... 20.  898 29.605 

20.  IJOil 

20.  731 
29.688 

.09(1 29.  7-JH 

28.743 20.746 

20.  7l!_> 

20.  759 

I1!'.  705 

29.643 

.122 
Julv  20.... 2:)  7:;7 2!i.  7:;j 

29.  7::-J 
20.  7:::. 

29.732 20.  720 20.  720 20.  7JO 
211.710 

JO.  7-1  S 

20.  777 20.710 

.067 
July  27.... 

jn.  7i".i 
20.  7H7 

20.  70S 

•jo.  si:: 

20.  SIS 

211.  Sl'.S 

29.773 20.717 

.  ]":: 

•;(l  djp, 

;;|)   f)_j-( 
;;;;     (]j('; 

'.'.ft  1)71 

'ill     U,V' 

;;i)    (jv^i) 

'SO  087 
"(I     (I'll 

'111   117'! 

"0  091 

July  29.... so!  033 2ll!  Mill 

,'.i.  !ir7 

20!  !«;:> 

2ft  oiil 

90.041 ra.M8 
;  137 

Jnly  30.... 29.  s79 20  877 29.874 29.854 

•JO.  Oil 

29.  SC4 
.11D 

.lul-.  3t.  ... 211.  7UII 
2I>.  7  .-.7 

29.  773 20.  757 20.  730 
20.  724 

•jo.  i;oo 

20.  Mil 
20.  000 

.151 

M<  alls  .  . 
211.  7.-S 

211.  7111 29.  7S7 20.  7W 20.  7S7 29.  786 
20.  78  3 

2!).7SiO 
29.7X0 

. 
29.  845 

29.  720 

.12:. 



214 K  XT 'EDITION  TO  POINT   l;Al!KO\Y.   ALASKA. 

Tables  ulioicini/  prrxxurc  of  air  itt  Tijhunnif.  J'rinn  Or/<///<r.  1S81,  In  Ani/iml.  l,ss:i — Continued. 
iniurli-r  abovi-  si:i,  17  fret.     Washington  mean  li-  im  .m  lui-al  linir.  -    5  hours  17  niinui. 

Date. I  :i.  in. 2  a.  111. :;  a.  in. 1  a.  in. 
5  n.  m. 

(i  .1.  in. 7  a.  in. S  a.  m. 
!»  a.  m. 

10  a.  m. 11  a.m. 12  in. 
1  p.  in. 

•J  p.  Hi. 

1882. 
Aug.    1... 

29.  680 20.  C76 
:".P.  662 

29.044 29.  054 20.  660 
JO.  074 29.  117(1 

29.  6(iO 

Aug.    '-'  .- 

•j'i.  11.-  1 
29.  679 

JO.  64K 

29.614 

20.  601 

20.581 JO.  557 
29.  377 20.  404 29.  424 20.417 29.  591 

Aug.    t... 20.756 20.760 29.  759 

•JO.  761 

20.  747 20.  7:;o 
29.  721 

29.  694 
20.  706 20.  7  JO 

29.  Or  7 30.  005 30.018 30.  024 86.042 
Aug.    C... 29.  703 

29.  C97 29.  687 29.  657 
29.  1151 

20.640 20.  Oil 

Aug.    7... 29.  627 

•JO.  6!I2 

JO.  7:;K 

20.  70:1 
AUJ.    8... 29.  815 29.  815 29.813 29.  SI  5 

29.  620 29.812 
20.  801 

29.  731 
29.  774 

29.  734 

Aug.    n... 29.417 29.  402 29.  405 29.  410 
20.  40S 29.409 29.400 

29.  390 29.  387 

Auk  10... 20.658 29.  662 

20.  67.-. 

JO.  677 29.  666 
29.651 

29.  506 

Ang.  11... 20.  320 29.300 29.272 29.  244 
29.  221 29.  205 29.195 

JO.  IS 

Ang.  12... 20.  104 20.193 20.200 29.  230 29.241 

JO.  2!'3 

29.  300 

Ang.  13... 29.  099 29.  7J2 29.  746 29.  776 
29.  787 29.  804 

29.814 29.  820 

Any.  14... 29.901 29.908 20.918 29.  914 
29.915 29.  913 

29.907 29.000 29.  896 
29.661 29.  855 JO.  805 2S.835 29.  833 

•2'.'.  824 

29.  826 

Aug.  Hi-  .  . 
29.806 29.  830 29.  BO 29.834 29.  840 29!  840 

An;;.  17... E0.031 29.  »:i:j 29.954 
20.  956 29.  949 

An;:.  18... 29.866 29.  S6C 29.848 

Aug.  10... 29.827 29.825 29.821 29.831 29.  831 20.  831 29.  820 29.828 
Aug.  20... 20.780 20.  77,S 

•JO.  770 

29.  772 29.  780 
29.760 29.  753 29.  772 29.810 20.  Ml) 29.831 29.832 20.  836 29.  830 29.  £  34 

20.845 

29.871' 

Aug.  23... 
29.  831 29.833 29.  836 29.  840 29.848 29.  855 

Aug.  24... 20.898 20.906 2(1.  (tOC 29.  007 20.  906 
29.906 29.900 

2!'.  899 

29.  892 29.  807 
29.834 20.  83S 29.  K!7 

•J!).  795 

29.780 29.  780 
20.*  15 29.  MO 29.  855 29.863 29.  863 29.  873 29.  883 29.  808 

29.  006 
29.  927 

Aug.  -7... :;o.  or>o iiO.  0!i7 
86;  086 

30.  079 
30.  074 86.077 30.  080 

' 
30.  102 

30.  131 30.134 30.  139 30.139 30.  138 
30.  131 

30.  128 30.  128 
30.126 

Aug.  29... 30.  023 ;io.  041 30.020 30.  022 00.016 

::o.  010 
29.  091 29.988 29.  97K 29.  978 

Ann.  80... 20.935 29.  946 JO.  lull 29.963 20.  980 29.  990 29.996 
30.  023 

30.  034- 

30.  042 

30.041 

Ang.  31... 

I'D.  171 
30.186 

.'10.  204 

30.  208 
30.  228 

30.  243 30.  247 
30.  257 

30.  282 30.  293 
30.  306 

;.io.  yos 
30.  313 

29.775 20.  77S 29.  783  1    29.  785 29.  795 20.797  I    29.707 
29.  795 29.795  I    29.794 

29.  792 
29.  792  I    29.  7(12 

1 

211.  795 

Date. 3  -p.  m. 4  1'.  »i. 5  p.  m. 6  p.  m. I  p.  m. S  p.  m. 9  p.  m. 10  p.  m. 11  p.  m. 12  p.  ni. 

Daily 

means. 
Max. Min. 

Eangc. 

1882. 

Aug.    1... 20.  COO 29.664 29.067 29.  661 29.  671 
29.  077 

20.  678 
20.  679 

20.680 
29.684 

29.644 

.040 

Aug.     -  .  -  . 
29.  502 29.  463 29.  445 29.412 29.:i.30 

Ang.    3... 29.  (JIM 29.  656 29.691 29.  711 29.  754 
.382 

AUK.    4... 29.  760 29.843 29.  SG2 29.  890 29.908 
29.  920 

29.940 JO.  957 - JO.  057 29.  C04 

.263 

SO.  017 29.  932 29.  914 29.  974 29.  842 
29.  806 

29.  76-1 

30.  055 
.  318 

All;:.    6... 29.  629 29.  615 29.  602 29.  594 29.  503 
29.  502 29.562 JO.  572 

29.  559 .  1(11 
All;;.    7... 

29.  770 

2<i.  772 

29.  770 20.  SKI 29.  823 20.  K!I 
29.  703 

29.589 29.547 

•JO.  524 

29.499 20.  402 
29.464 

29.  440 29.  432 

20.  355 29.  387 25.  435 29.  481 

!i.  C46 

.  201 
Anir.  in.. 

•JO.  465 
29.  455 29.  440 

.376 Ang.  11... 
29.  190 29.  193 

29.  198 

29.  1('5 

29.193 

JO.  IS.', 

29.  1M 

2».2.'li 

29.181 

.  i:;o 

Aug.  12... 
29.414 29.  474 

29.  497 29.  599 29.193 .  I7H 
29.  873 29.  883 

20.  K'T 
Anff.  14... 

20.  891 29.  801 20.S8C 29.  884 29.  880 29.  9J7 
.  075 Ang.  15... 

29.  800 
20.  704 29.  7S6 29.80] 

Ann',  in.. 29.  882 29.  884 29.  894 
29.  005 

J!'.  WS 
29.911 

.  121 
Auj.'.  17.. 

20.031 29.  024 29.911 29.  890 

Ang.  18.  . 
29.  848 

29.846 29.  M2 
29.839 

Aug.  10.  - 
20.828 29.  809 

•JO.  MJ 

20.  802 29.  802 
20.  775 

.  1  6J 
Aug.  20.. 29.769 29.763 

29.761 29.766 
20.  776 

29,  767        JO.  7W 29.  836 
29.  843 JO.  KJ9 

20.  K'.t 

JO.  .<•  1  1 29.829 
.115(1 29.  S7J 

20.  867 
29.  £  89 

20.  f  24 

Aug.  24.. 

211.  s.-.ll 

20.  849 

29.  M4 

."70 Aug.    'J5.  . 

•11.776 

29.  77t; 20.  774 20.777 
29.  780 20.  707 

JO.  774 

20.  944 JO.  075 20.  001 20.  998 
29.913 

:;u.  6J> 

.  JJ3 

Aug.  27... 
BO.  101 :io.  101 

81    

"0.  10S 

80.191 
80.192 

30.100 

30.106 

3ft  lls 

DO.  115 

SO.  lli< .  i:,-J 

Aug.  2S... H      :;o.  096 30.  088 30.  077 30.060 80.061 

30.  i:;o 

.001 
Aug.  29... 20.  967 29.947 

21.90 29.  OM 
29.  045 

29   OKI 
.tin 30.076 

.-10.  089 

30.107 80.117 30.119 
30.  126 

:;>.  133 
110.  172 

to.su 30.  354 ;;o.  :M7 

•M.  340 

W.2SS 

:!«.:!.-..-> 

•:\              .  184 

23.700 
'-'9.795  i     29.796 

29.705 
29.  797 

ift.sn:! 29.  Sin) 
29.  79!) 

-;;.      jo.  7»o          .175 
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xlinirhir/ pi-rxsun-  of  <iif  nl  I  <il<«nn  /'<•  from  <>,•/<>/,<•,•.  I  .SSI.  to  Aiii/ust.  lss:;_(  'ontiiiwil. 

'lrr  ..  i'i-i-1.      W:i>liili^li>n  tiKMii  linn-.     I'.illr.  ticm  Ji.llmim  l:a:i\  linn-.        .1  liulll •«  17  mil 

1 

Mt. 1  a.  in. 
•2  ii.  in. :>  n.  in. 

1  B.  „,. 

.1  :i.  in. 

SJ  n.  in.  ,   7  a.  in. 
V  a.  in. 111::.  I.,. II  :,    ML 

12m. 

1  ji.  in. 

2  P.  n. 

1883. 
Sept.    1    .. 

:;o.  :;M       80.318       80.815 80.315 30.  386 

3(1.  40« 

Sept.    •-!... 
80.421 

30.  440 

::».  ill :iO.  440 

3D.  424 

30.  378 30.367 

Sept.  ;;... 3o.  LMI. 

:;o.  200 

P.O.  If-:: 

.'ill.  177 
.'ill.  179 

;:o.  171 
30.  147 

30.  127 

Sept.    4.. 
80.040 30.048 SO.  038 :;o.  051       :io.  ('48 

:;0.  044 ::o.  040 
:io.  or;l 

3ft  030 
30.025 

Sept.    5... 29.  i>23 
2ft  924 

29.1112        !•!>.  !lll) 
29.  t-87        211.  >7.1 29.  804 

29.789 

Sept.    li.  .  . 
28.049 119.047 

29.  C.14 
29.  (127 24.  tilO 

29.581 29.  568 

Sept.    7... 
29.  C42 

29.  r,-A 

29.  679 

Sept.    8... 29.  793 20  807 

29.  >•:;(> 29.  s-:;7 
29.  842 

29.861 29.  863 

Sept.    0.., 2ft  903 2f.  1KI7 
29.  913 

29.01;: 
2ft  919 

29.907 .  :i.  MI:: 
Sept.  10... 21t.  794 29.  787 29.  772 

29.760 
28.  749 

•9.  07 

29.  688 

Sept.  11. 29.  54il 
29.641 

29.  .141 
2«.  54.1 

29.  543 
29.543 

Sept.  12.. 28.  «ii 29.012 2'J.  R-':                         ":>.  (ill 29.1119 

29.  CM 29.684 

29.Ci.li;                          29.  712 
2(1.714 

29.719 

29.  722 

29.721 
29.  720 

29.718 

29.714 

Sept.  14... 29.  707 2ft  714 
29.714 2ft  716 29.718 29.  710 

29.731 

29.  741 

Sept.  15... 29.817 
29.  f-:'7       21 

29.  S29 
2ft  827 

29.  815 
29.817 

29.  82:) Sept.  ](i... 29.0011 
29.1 29.  tiOli 

29.581 

29.  491 
29.  478 

Sept.  IT... 
29.214 

20.  189       '-'P.  17-1 

29.  12,-, 

29.  093 

29.n:;u 
20.0SO 

Scpi.  18.. 
29.210 

29.  227 
29.230 29.241 29.241 

29.  248 

Sept.  in... 
29.  380 29.399 

29.  4  H 

29.  434 

2ft  450 29.  4C4 29.  .11  K 

Sept.  -JO... 29.  940 
29.980 30.012 

30.  052 

30.  060 

30.081 

Sept.  '_•!  . 

30.  03C 80.011 
30.011 

30.  004 
29.  991 

20.  982 29.918 29.  939 

29.948 

29.  952 29.  952 

29.1)1,1 

29.901 
29.835 

29.  813 

29.  :,90 
2ft  541 

29.  .11-1 

21).  494 29.489 

Sept.  'jr..  -  . 
..-:         29.71,1 29.  743 

29.  77:; 

29.  7!)'i 

29.  V20 29.  894 29.  905 
Sept.  20.. 29.  !i:  7 

29.  ••. 

•J9.  923 

29.912 
29.  897 211.8-17 

29.809 

Sept.  27... 2ft  943 

29.91.-, 

29.948 29.  948 29.  918 29.  901 

».777 
29.  7ii7        29.  77.-, 

29.783 29.  777 
29.  7118 29.  SOI 29.841 

Sept.  29... 2ft  851        29.880 

29.91.-. 

29.  !l7il 
29.  992 

29.  985 20.988 211.  no:; 30.000 
30.000 

29.  998 

30.000 
SO.  OX 30.  007 29.  97  J 29.  94C 29.918 

29.  8C4 

29.  830 

Means.. 29.79.1       29.802 29.  801 •2W.MO      29.S10 

•2II.MO 

29.  80S 
29.  S05 

29.805 

29.802 

29.  79<l 

29.798 
29.  791 

29.  7--'ti 

Bate. 
3  p.  ni. 4  p.  in. 

.">  p.  in. 

H  ji.  m. 
1  p.  m. 

S  p.  m. 9  p.  m. 10  p.  m. 11  p.  in. 12  p.  m. 

Daily 

means. Max. MiD. 
Range. 

Sept.    1... BO.  112 
:;o.  429 

30.438 30.  439 

10^8! ::o.  4.10 30.  443 30.  448 
:;o.:;si .10.452 

30.  313 

.  139 

Sept.    3... 30.2)1 
3(1.  21(1 

30.  364 

30.  440 
30.  210 

Sept.    ::..       :;D.  no 

HO Da  no 
30.  100 30.090 30.082 30.  077 30.  070 

30.  134 30.  200 30.  070 
.130 

Sept.     4... 
::>;      ::o.  024 :!0.  017 ::(•.  ddi; 

29.  973 29.  961 
29.  'j.1,1 .lOfi Sept.     5... 29.  7411 

29.710 29.  088 29.  083 
29.  COO 

29.  (1.10 

29.  806 29.  050 .284 

Sept. 
1571 29.  .171 29.  ri71 

29.  .171 
29.  582 29.  582 29.  592 

.086 

Sept.     7... IK       29.714 29.72] 29.  77(1 

29.  784 
.206 

29.  870 29.  883 

29.  I-'.K) 
.107 

sept.   a... 
29.  ti.1.1 

29.848 
29.  827 29.  915 

29.  826 

.  ('-•:> 

Sept.  ID...      L'9.C!1 29.  U2« 29.000 

•29.  504 

29.  818 

St-iit.  11... 
29.  f.77 

29.S84 29.  598 29.541 

.067 
29.  C97 29.  710 29.  C91) 

29.  710 

29.  r.iii; 
.114 

Sept.  ]::... 29.721 2!l.  729 29.  729 29.  724 29.710 29.  712 29.711 29.  710 
29.71(5 29.694 

.035 29.  7«-i 
29.  7,-9 

29.  792 
29.800 

29.  791 29.  799 

29.  7411 

29.800 
29.  703 

.097 
Sept.  in... 29.  810 

29.  805 

29.  798 
2il.  7!t: 29.  777 29.  77:i 

29.747 
29.  737 

29.  720 
29.  805 

29.  720 

.117 

Sept.  10... 29.372        29.  ::77 89.374 :9         211.292 

29.  2.1.1 
29.211 

.454 

Sept.  17... 

•-•!».  07* 

29.07B 

29.117 

29.0IIH 

•_>!t.030 

1-1 

2!l.  27.-, 

29.291 

.158 
Sept.  19... 

29.  c:.V.l 29.  70.1 

29.  730 

•-'!(.  74  1 

29.  7lli; 

29.  .111 
29.  76ti 

29.  300 
.466 

8ft  110 :jo.  i!» 3ft  010 30.  110 29.  792 

.318 

S.'pi.  21    . 2!l  927 20.921 
29.  1127 29.  9lli 

29.9111 

29.  904 .160 

29.  9.1s 

29.  9:,:: 

29.913 .046 

29.77! 80.748 
29.1190 

.284 
Se.pt.  24... 29.  477 29.  477 

29.4911 

29  .I'D 

29.  "is 

29.  637 
29.  477 

.160 
28.017 29.947 29.917 

2ft  024 

.a* 
211.  779 

29.  70S 
29.  7(l!l 

29.  777 29.  7il-i           •.  189 
814 

29.  79'; 

2"  784 

29.  77.1             .  191 

Sept.  28    . 
29  .-•;;( 2:1.1-117 

2ft  7:1:: 
29.79:: 

29.  .-'4:: 

29.  7H7                .  llVC, Sept.  29 

::•!.  1:19 3ft  071 

Sept.  :to  . 

29.71" 

29.  097 
29.1111 

.  i  ;_• 

.11,  . 

211.  7--H 

29.  784 29.  7S2       29.  7711 

•_'9.77li 

2»."li 
29.  777        ' 

29.  8SO 20.  ««; 

:nt 



216 KXI'KIHTION   TO   I'OINT  i:.\  !,'i;O\Y.   ALASKA. 

nJtoirhifi  /mwfH/v  <>/«iY  «f  I  'i/lmnnic  from  Octuho;  1SS1.  to  Ai/</i<xt,  ISSJ'. — Continued. 
r  above  .-  •  Umo.    CorraotiOE  '  ;t!  time, — 5 lioura  17  mini 

Dale. la.  ni. 4  a.  m. 3a.m. 4  a.  in. .1  .C.   III. •  a.  m. 7a.m. Sa.jn. 10  .1.  in. 
12  m. 

1  p.  in. i  P.  m. 
1882. 

• 

Oct.    1.... 29.  621 2!).  5SI 29.583 20.671 
29..1IH 

29.  (1011           29.  112  1 

Oct.    2   -.. 2!l.  (17  1 29.  691 29.  716 
29.  729 

29.   T.'l  ': 

29.  7::  1 

29.  7,12 

29.771 

£9.901 

29.  11" 

29.  973 30.  Ml       ::n.  o05       :;,>.  uit       30.1121 
3d.  029  •        110.034 

Oct.    4.... 30.  012 30.006 30.006        ::•).  cut; 80.6ft 
29.  972 

Oct.  r,  .... 28.871        29.853 
28.804 20.743 

(lot.    ».... 
29.  <•«! 

29.704 

29.  72'li 

!0.7flO 
Ocl.    7-... 291(07 

•_9.  920 

29.950 
28.874 

9.977 

Ocl.     ».... 
"9.  90>j 

29.  9C9        2D.  %9 2;l.  971 

29.  9-SO 

29.  9-11 

28.078 29.  970 2:i.  9iiT 

29.  974 2.1.97:1          29.078 

Oct.      !>.... 29.  990 
2L>.  9'.I7 

29.  '.i-,:; 

29.871 

Oct.  10    20.603 21.  9,10 29.  006 

2!l.  0-3 

a 
Oct.  11   ... 30.001 30.011 

no.  006 no.  019 30.035 30.  C36 

Oct.  12.... SO.  131 M.  136 80.141 30.  172 80.213 

Oct.  13    
BO,  152 

30.145 80.147 :w.  123 80.127 30.117 30.103 30.  090 
30.  003 

30.  048 

29.  816 29.  809 29.  800 
2:1.794 29.791 

29.  777 

Oct.  15  .... 29.  7*3 28.793 29.  6')  I        29 29.804 

2.1.  K2.-> 

29.  841 
Oft.  «.... 29.96t 2:l.!i72  :     : 

80.001 
30.  000 ;;o.  006 30.  009 

30.  009 
30.014 

Oct.  17.... 20.847 29.  931 29.  913 29.  906 

(K-t.  IX   ... 
20.  "3D 

29.  7(1 
2:1.7 

29.7(2 

29.7-12 
29.7 

29.  7  15 

29.715 

29.7: 

Oct.  18.... 28.773 29.  ~<a  ,    29.771 28.784 29.781 29.781 
29.790        28.781 

29.  77:1 Oct.  I'D.... 29.  7:11     29.  736 29.721 
2:1.721 

29.  721 
29.711! 

29.718 29.711 

29.712 

20.714 

Oct.  •_•!    

29.  74.-, 

29.  755 29.  759 29.  769 
29.  773 29.778 29.778 

29.  775 
29.  77(1 

29.  75(1 Oct.  22.... 29.  7:1:1 29.  741 29.  73(1 29.7)1 29.  755 
2:1.715 

29.71:; 29.  7::7 
29.7:12       29.733 

29.  736       29.  730 
29.  720 

• 

29.  C77 29.  630 29.674 
2:i.  'J71 29.  C39 29.  686       29.  677 

29.  667 
29.  c;c;x       29.  i;c,7 

2ft.  607 

29.  (171 
Oct.  24.... •j:i.  7.<7 

29.  720 29.  729 29.72!) 29.  729 29.  7:)4 29.741 29.  754 
211.751 

27.  757 
29.  71111 Oct.  25.... 29.  76T 29.784 

20.788 
29.  799 

28.  7.1- 

29.  603 

2!'.  .-115 

29.  XI  4 
29.  81  1 

Ocl.  ».... 2!).  H49 29.  812 29.  849 
29.  ̂ 2 

29.  879 
29.  883 

29.8SI 
29.  895 

Oct.  ».... 29.846 29.  832 29.  805 29.  S02 29.839 29.  853 
29.  80« 

29.  S51 

29.  .-50 Oct.  28.... 29.  rill 29.  871 29.881 29.  894 
29.904 29.914        28.823 29.941 

28  91:: 

30.035 30.030 30.  048 30.  056 
30.  058 30.  071 

Oft.  SO.... 

.'io.  on 
30.106 SO.  092 30.092 30.105 30.  0% 30.  092 

30.  07:: 

29.  094 29.808 

(),•(.  81.... 20.824 29.826 39.821 29.836 

2'J.  827 

29.811 29.  79$ 

29.  75:; 

29.  744 

29.  728 •29.  S«2 
29.  867 

29.869 20.S7S 29.S7S 29.  677 29.  S7  1 
29.  874 

29.  872 
29.  873 

29.  8(19 

Date. 3  1>.  in.      4  p.m. 
5  p.  m. 6  p.m. 7  p.  m. 8p.m. 8  p.  m. 10  p.m. 

Up.  m. 12  p.m. 
means. 

Max. 

Uin. 

1882. 
Oct.    1.... 29.031 29.  031 

29.  6C6 
29.  672 29.  Wil       20.  0151 29.  677 29.  C72 

29.  11118      2iU!2(»        1".'.  1177 29.5K4            .113 
Oct.    '2.... 

29.191 29.806 20.  823 
29.828 

29.  817 29.  830 29.801 29.874 
29.  889 29.  901        29.  77« 29.9HI        29.H70             .2MI 

Oct.    3.... 30.  045 30.  046 

•M.  047 

30.  037 30.  037 
30.  028 30.  029 30.  020 30.  020 8.  904             .  143 

Oct.    4.... 29.  97:: 29.  974 
29.  977 29.969 

29.031 29.  839 29.  831 29.  923 
28.809 29.904 

29.  '.171 
38.011                             .112 

on.    :,  ... 28.08! 
29.  O.VJ 

29.  652 29.  639 
29.  (115 

29.041 

29.645 
29.  li.VJ 

29.711 
.  253 

Oct.    0.... 29.  781 29.  796 
29.60'J 

29.  814 

29.  b3'.1 

29.841 29.860 29.  876 
29.  Slit 

29.818 29.  7H4 29.913        29.1119               .2(14 
Oct.    7.... 29.  974 29.  975 29.  977 29.  979 29.  980 

29.  909 29.  970 

28.  :>t;:i 

29.  972 29.  963 
-  ;iu7             ."73 

i 
Oct    8.... 

29.  Of: 
29.  9S3        29.  OSS  :     29.  973 29.  9S2 

29.  97X 
• 

29.960 •_:>.  !i:,9        29.  959 

29.  «5,-, 

29.  059 29.  959 29.071 
29.  '.171 

29.971 29.997 (lit.  ID... 29.  997 30.  002 28.894 29.  995 29.999 
30.000 

30.  OC1 
30.011 

.  (1511 

Oct.  11.... 30.043 30.  030  1     30.  060 

30.  07  1 

30.  107 3(1.  12C1 19        80.12S        30.001              .125 
Oct.  12... 80.215 BO.  211;      . 

3(1.2  17 

1!         :•,«.  195 
30.  38.S 

30.177        80.  1  ;.- 
3d.  17:: 

3(1.  INS      30.217 
:  0,  !;u           .  "i-ci i 

20.880 29.  974 
•29.  92X        29.906 29.903 29.  877 28.857       90.019       ::n.  152 Out.  14... 29.  7G3 28.747 29.  747 29.  731 

29.74S 

29.  75li 

29.  7(W 
29.7(15         29   783 

.101 

O.-i.  15... 29.886 29.  920 
29.823 

29.  910 
28.968 

29.  !Hi.-         29.  71-3                .IS.', Oct.  IB... 30.  Ofl.1 •    30.010 29.  991 29.  9X1 29.  974. 29.  !,i',l                 .1157 

Oct.  17... 29.831 29.  331 29.  804 

29.7X5        •• 

2:,  772 

29.  7ll,l 

1         29  7110 

0,1.  IS   .. 29.  737 29.  7:;n 29.  742        29.  750 29.757        29.751 
29.  75C, 29.  7iil 

29.77(1 29.  745 29.77H        29.  7:i(l 
Oct.  19... 29.771 

29.  Tii'.l 

28.751 
.i.-,  i     29.7(1 

29.711 29.74:: 

2:1.  738 

29.  707 
.  052 Get  tO... 

-•9.719 
29.  72« 

29.  7:12 29.  7112  •     29.  7:12 29.  732        211.  732 28.746 29.751 29.  72U 29.751       •_•».  711            .('4:: 
Oct.  HI... 29.  7112 

29.  7.-.S 

2:1.  75K KM        29.751 28.749 ,11        29.  7111 
29.  7CVJ 

2:1.  77X        28.  745 
Oct.  a.... 29.715 29.no 29.  71C 29.  71ci        29.717 .15      29.711 29.  712 2".'.  7d2        29.  7»1 

29.7211        29.755        29.7-12               .115:1 

29.  C.S7 29.  692 29.604 29.  7H1 29.  706 
29.  7011 

29.  7119 28.708 29.  7119 29.711 
29.711 

.1144 

Ocl.  21.... 2!l.  7119 29.  774 29.  77X 29.  7M) 29.  778 29.  774 29.  779 29.779 29.  774 
29.  77X 

29.  752 .1171! 

29.  XI  9 29.  S22 29.  S27 29.  we; 
29.  S55 

> 

.  OS!I 

29.  882 

29.  X7X 

75 

28.871 
30 

-TJ 

01    27.... 29.  854 29.  851 
29.  853       29.  -:,:; 

29.  BOB 
20.  WK 

20.850  '    :".>,  •<•:••       -:•<.  840            .  023 

1 29.930 29.  970 29.990 29.  9% JO.  OH 
,  -ill              .  177 

Ocl.  29.... ::n.  079 30.078 30.078 30.  0«4 30.  063 30.076 :;n.  usi; 

.'ill.  119.-, 

30.114       30.028            -owl 
1 29.  79:i 

2!l.  772 
29.  71;:; 

29.  772 
29.  797        29.  MI;, 

29.  Kill 

30.1cm       28.703            .343 
Oct.  81... 29.  732        29.  751 

29.  7X7 29.  799 29.  8(14        29.  795 29.  790 

29.  7119 

•Ml.  7:19 

29.  779 29.72-1               .108 

29.8«7 29.  669  i    29.  870       29.  870 29.  8119       29.  H',7  I     29.  R70 29.  870 1 29.  870 
29.  92'.-                                .  1  1H 
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xJioichifi  prcxxurr  c/'</ir  «t 
ie  ffttm  Octohcr.  1SS1.  tn  A/ii/nsf,  iss;5  —  Continued. 

••  .il  tiuir,  ~5  linui'K  17  minute*.] 

Kov. 

Nov. Ts'm. 

Xov. 

ite. 1  a.  in. 
•J  a.  in. 

3  a.  m. 4  a.  m. 
5  ;,.  Pi. 6  a.  m. 

7  a.  in. 

S  a.  in. 

«:i.  in. 10  a.  in. 11,,.,,,. 
12  Ml. 

1  p.  01. 

2p.m. 
-82. 

1      . 29.  724 29.  701 

29.  U7'1' 

29.  651 
29.  597 

29  565 
20.  525 20.  51  1 29.  479 29.  437 29.440 29.431 

•4 

20.  I7il 
29.510 

29.  5ll5 29.500 

20,  192 

29.  497 
29.  489 

20.  191 

29.  531 

29.  571 29.  611 

HII.  DID 30.041 
30.688 HO.  088 

30.  lofi 
30.112 

30.  103 30.  096 30.  OKI 

4  .'.
'. 

so!  no 
80,  113 

3(1.  1111 

3(1.  IK 

30.  122 

30.104 

;jo.  090 30.  071 

30.  071 
30.063 

29.944 20.051 29.  954 29.041 

29.  92* 

29.  93! 20.  927 

29.  92.1 

29.929 
20.  920 

29.921 

C.'... 29.912 29.920 29.924 29.  948 
29.  1157 

29.  06J 

29.  117,; 

29.  991 
30.000 

30.008 

7... 30.  11  I 30.  116 30.121 30.117 
SO.  118 

30.  123 30.  007 

30.  0-9 

30.044 

30.  OSS' 

S... 

29.  7i',7 

29.  744 29.714 29.  704 
29.  683 

'"'  (V! 

20.  GSli 

20.  680 

:•».  700 

9... 

29.  77.1 
20.731 

20.  706 
29.  (in,; lib!  643 

20.021 29.  519 
11)   .. 

29.2114 
29.  504 29.316 

2H.33I 
20.351 29.  374 29.  4  DO 

20.430 
29.  457 20.  479 

29.506 

11... 2».41fl 291  4:!9 29.  436 
29.  437 29.  42S 

29.  429 29.  4  32 29.411 
29.41:; 29.  4.13 

29.473 

12... 29.  682 29.683 29.706 
29.  757 

29.  761 20.  777 
29.7S3 

20.790 

29.  71,3 

29.  795 29.  797 29.  708 

18... 29.781 29.  707 29.787 
21).  805 29.  803 29.806 

'")  Soil 

29.806 

29.811 
21".  S22 29.  825 

14... 
29.  8.'!  I 

29.  8):( 29.  8  47 29.  663 29.  861 
29.861 29.  862 29.  866 29.  873 

29.  872; 

29.86G 

15... 29.  R79 29.  880 29.  876 20.  H75 29.  861 SI.  854 29.  837 29.  620 
29.811 

29.  795 
29.  777 

29.  770 29.  7ns 

1«... 29.  607 29.  591 29.  C01 29.580 29.581 
29.  571 29.  569 29.  561 

29.  551 
29.  502 

20.  551 

17... 20.  351 
20.654 29.  5)1 

29.  5»6 29.543 29.534 29.514 29.  492 20.  493 29.  481 29.431 
29.  409 

.     29.437 
IS... 29.334 29.  405 29.  400 29.  397 

29.  420 29.  424 

29.  521 29.  519 29.  554 29.599 
S9.  601 29.609 29.  G10 

29.  «:«> 20.034 29.  652 
20... 29.709 29.718 29.721 29.  720 29.  747 HI.  7  15 29.  751 211.  7112 29.  763 

2!>.  771 
2!).  764 

211.  7,;,; 

29.  779 

21... 20.  074 29.666 29.  WW 29.  616 29.  594 29.584 
29.  555 

29.544 20.  5J1 29.  193 
29.  480 29.  458 

22 29.  309 29.  322 29.340 
29.  353 

29.  362 
29.  378 

29.  394 
29.411 

29.  430 211.451 
• 29.714 29.  791 

20.  791) 
29.  818 

29.  833 29.864 
29.  87.1 

29.  892 29.  912 
20.  925 

'.   24"! 
30.101 

3.1.105 30.  123 30.11:2 30.  174 30.  186 30.  194 30.206 30.  218 

30.  228 30.2:11 

3d.  291 30.  422 
30.  445 30.451 30.  481 

30.  491 
3ft.  493 

:;o.  493 
30.  500 

.  21;. 
30.41" 

3D.  440 
30.  412 30.  428 30.421 30.400 

30.  377 

30.  374 
30.336 30.  346 30.  303 30.  293 30.  2GO 30.  23* 

.    27... 30.043 30.04,; 30.014 30.  017 30.000 
29.  975 

29.  038 
29.  940 29.  911 

29.  868 
29.856 29.833 

.  28... 29.774 29.  799 29.804 29.  814 29.  816 29.  815 29.  813 
29.828 

29.  847 29.  872 
29.891 

.  29... 30.090 30.106 30.  150 
30.188 30.  204 

30.  212 
30.219 30.  224 

30.  230 30.  224 30.  223 
30.  221 

.   31)  ... 30.  170 30.  144 30.  140 30.  104 30.  087 
30.  062 

30.  043 30.021 30.  018 
29.  990 

29.  079 29.  %9 29.9G4 

cans  .  . 2».7!)!l 29.  805 
29.  SOS 29.  8U 

•-",).M«> 

29.  S14 29.  812 29.810 29.  806 29.  ?07 29.  803 29.806 
29.  806 29.  800 

ate. 3  p.  in. 4  p.  in  . 5  p.  in. 6  p.  m. 7  p.m. 
S  p.m. 

9p.m. 
10  ]>.  m. 11  p.m. 

11  p.  in. 

Daily 

means. 
Max. 

SI.li. 

Range. 

882. 
.     1... 29  430 

29.443 29.433 
29.  Cl? 

29.  430 29.433 29.455 29.  475 
29.492 29.497 

29.  517 

29.  72  1 29.430 .294 

i... 29.  642 29.  722 29.  773 29.  809 
29.  835 

29.  876 
29.  1103 

29.  045 29.  982 29.  639 29.982 29.  476 
.  50T, 

'.     3... 
30.  109 :io.  ill 30.114 

30.109 30.104 30.  104 
30.  105 

30.  105 

30.112 
30.  128 

30.091 

30.  128 
29   981. 

.  117 

.     4... 30.013 30.014 
30.  007 

29.  070 
20.  1)77 29.  072 29.962 30.  057 .  170 5 29.  ni:» 20.  009 29.896 

29.  89(i 
29.  S97 29.  899 29.903 

29.1)23 

29.  8% .060 

.     G... 30.  021 30.  03;! 30.  052 
30.  065 

30.  075 30.  C80 

30.  102 
30.  112 

30.118 
30.  002 .219 

.     7... 30.  005 29.  936 29.  981 29.  051 29.891 
29.  835 

29.819 29.  791 
30.  015 

20.  701 
.332 

.  -S... 26.729 29.  740 29.750 
20.77H 

29.  776 
29.  780 

29.  702 

20.  7!I2 
29.  7.15 

20.680 

.  11s 

.     9... 29.  465 29.445 29.417 29.  ai)7 
20.  :;.v, 29.330 

29.  313 

20.  290 29.519 
29.  775 

.476 
.  10... 29.  50S 29,  505 29.  502 29.  479 

29.  479 
29.  467 

29.417 

29.44,) 
!».  448 

20.43:1 

29.  5l« 

''1V9I 

.214 
.   11... 29.  490 

29.  5*7 

20.  542 29.  560 29.  572 
29.1101 29.1111 29.  656 

29!  493 

29.  656 

29.410 

.216 

.   12... 29.  703 
29.  786 

29.  703 29.  783 29.788 20.774 
29.  776 

29.  7.-J 
29.  783 211.770 

29.  798 

»,)   i;,;.. .    13.  .  . 29.  827 29.  834 29.841 

•-'.I.  843 
"9   82.11 

20.  S3  1 29.  838 

20.838 

20.817 29.  843 
2A  78? 

.  062 

.    14... 29.  875 29.884 29.  SOI! 29.  R99 
29.881 

2.9.  877 29.  872 20.  877 29.  8US 
29.  899 

29.831 

.  IK',8 

.  15... 20.  728 20.713 20.  706 
29.  061 29.  CIO 

29.  <V'2 

29.  624 29.  632 291758 
29.880 29.  624 .  256 

.   1C... 29.  564 27.  552 
29.  543 

29.  550 29.  5112 

29.  318 
29.  562 29.  5G3 

29.  568 29.  607 

.  OG5 

.   17... 29.  424 29.  42(1 29.  131 
29.  ru 

201386 29.  302 29.  467 

Jll.  5."ll 

.169 

.  18... 29.  420 
20.  4:!5 29    113 

29.448 29.452 

20.  45; 29.  176 

29.  4S7 
29.  491 29.  502 29.  .102 

.  110 
.   19... 20.  G63 29.  07  1 29.  us;; 20.  (189 20.004 20.  700 

29.  C97 

20.  700 

.191 
.  20  ... 29.  7711 20.  75(5 20.741; 29.  74<i Jll  75! 

20.74.1 

21".  737 

29.  729 
29.  720 

29.  708 

29.  716 
29.  779 

.071 
.  21.  .. 29.441 29.  427 29.  4J7 

29.  379 
2!'.  300 

29.  341 
29.  343 29.  342 

29.  497 

29.674 
.  333 

20.  526 
29.  539 

29.  Ill  1.1 

29.  G48 29.  (170 20.  450 29.670 
.301 .  23  .  .  . 20.  960 

29.  075 29.991 30.008 30.030 30.  047 

30.  05S 

30.081 
30.  094 

29.  908 

30.  l'.94 
29.  COS 

'.  390 

.  24... 
30.244 30.  237 

311.252 

•30.  237 

3C.241 
30.213 30.251 30.  287 

30.  101 

.  1S6 25 

30.503 

30.  to.; 

30.  101 M.484 30.  478 30.473 
30.  4,  ill 

30.45!" 
30.449 

30.1.17 SII.5II3 
30.2111 

.212 

30.178 
20.  ].,! 

30.  119 
30.106 

30  ,177 
30.  067 

30.  (12 

.   27... 
29  820 

29.  7.S7 29.  775 
20.  779 20.  776 29.  778 29.  790 

29.  881 

29.  775 

.271 
29.1114 29.914 29.  OS! 29.  985 30.011 

30.  1124 

30.  052 

29.  KM 29.  774 

.  27S 

.  29... 30,  255 30.  21  1 30.230 
::<i.  2:10 30.  230 :;i>.  21:1 

30.  200 30  200 

30.  201 

30.  255 

•M.  074 

.1-; 

r.  30... 29.  95G 29.  950 29.  942 29.9ID 
29.  903 

29.  895 20.  856 
29.  SC.,1 29.  849 

29.  993 .30.  170 20.849 .321 

MHU.. 29.  808 211.  800 
29.  sin .     29  806 29.  805 

29.  803 29.  80.1 
29.  805 

29.  809 29.  812 
29.  80S 

29.  922 
29.  G94 

.22$ 

Nov. 

Nov. N'l.v. 

Nov. 

Nov. 
Nov. 
Nov. 

Nov. 

II.  Ex.  44   - 
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Tables  showing  pressure  of  <th-  at  1'<fla<imiefrom  (Molx-r.  issi,  to  Auijuxt,  ]s.s.'! — ConUinioil. 

[Barometer  above  *'-:i,  17  IVi-i.    Washington  iiienn  timo.    Corrpctiou  for  mean  lo,  :d  time.—.",  lumis  IT  minutes.] 

Mo. 1  a.  m. 1a.m. 3  s  m. 4  a.  in. tk.m. 6  «.  ni. 
7  a.  in. 

v  :i    EL 

9».  m. 10a.m. lla.m. 
12m. 

lp.  ID. 

•-'  p.  :n. 

IMS. 
!>.•-.    I   .- 29.  Rod 29.847 29.850 29.  845 

211.  9111 

29.908 29.969 29.908 

28,  9.-5 

Dec.  :;... 

30.  oi.-> 

30.031 30.047 30.020 
30.022 

Dec.   4... 80.117 . 80.137 30.  l.VJ 3(1.  107 
30.  109 

•M.  170 

30.  ll.11 

80.222 

D«x-.  5    
30.240 

30.  228 30.  231 30.221 30.  198 38.180 :  '9.  953 

29.  1>16 29.  924 29.821 
29.  9115 29.  905 

29.  877 

29.  927 29.  9JO 
29.  975 

30.  021 
ill-,.    8... 30.  298 30.  306 

l)cc.    9.... 30.306 30.  317 
30.363 

30.385 
30.419 

30.477 

Dec.10.... 30.072 30.  703 
30.711 

.'(0.  747 

30.  759 30.  808 

30.  81  1 

30.  877 30.  880 30.  860 30.905 
30.  908 

80.911 30.  939 
30.  935 

30.  944 30.  914 

.10.920 80.917 30.887 Bam 30.  882 
30.856 30.860 30.854 

30.  CSC SO.  CM 30.  647 30.  002 30.  573 30.550 
30.  542 80.517 30.  489 

30.  402 

Dec.H    30.198 30.  178 30.  177 

30.211 30.  212 30.192 30.175 30.  107 
30.  151 

30.  129 30.110 
30.117 

30.  105 30.  080 

DP,',  n;    29.  998 29.  978 29.  973 29.901 29.  874 29.  800 

29.  7U 29.  7U 29.719 29.  716 29.  741 29.743 
29.  749 Dec.13    21'.  750 29.  751 29.  746 

29.  747 

'J9.  050 
29.  C41 29.  649 

29.  027 
2».Cil4 29.  COO 

29.  570 

•Jil.  -I'.--' 

20.  451 29.  448 29.445 
29.  435 

29.  428 
J  ),-,-.  2!  ... 29.  401 29.  WO 29.481 29.499 

29.  511 29.  512 

'.not 

29.C12 L!l.  OLl 

29.  G34 29.  7i:-.'        -!>. 29.816 29.  848 29.880 

29.  887 

125 

29.9H5 29.  924 

29.921 

.".1.  940 

n.008 
30.  014 30.030 

30.  021 
80.012 30.  000 

29.  982 29.  952 
29.932        29.921 23.714 29.  042 29.  028 29.  Oil 

. 20.  073 29.713 
29.  7-11 

23.  7ti!l 

29.  8S1 

30.159      :;o.  181 

3(1.  197 

we 21).  !I4!) 30.  149 
30.  247 30.  341 30.  467 

10.  643 30.  SOS 30.610 
80.808 30.  774 

30.  748 

30.  C59 10.  006 

30.  i: 

30.  COO 
UO.  001 

30.  573 30.  501 30.  515 

Menu*  .. 30.0JS      ;;o.079 30.  OS9 

3<r.  092 

30.  095 30.  097 
30.099 30.  099 30.099 30.100 30.104 

Date. 
3  p.  ID. 4  p.  m. 5  p.  m. 

6  p.  m. 7  ]>.  111. 
S  )i.  in. 

9  p.  m. 10p.m. 11  p.m. 12  p.  m. menus. 

Max. 
Min. 

K:\uge. 

1 29.917 29.  927 29.  92; 29.  940 
29.  051 

29.CC4 29.  906 
29.902 

29.896 

.121 

])!•.'.       -.... 30.  003 30.  005 
80.018 30.  018 30.018 

30.015 

30.015 
30.038 

29.  997 

30.  038, 

29.  90S 
.070 

IiO.046 30.060 30.  004 30.  093 30.  095 30.  098 

30.  OS-I 

30.  098 

30.015 80.241 

"0.  247 

30.245 30.  234 30.  240 30.241 
30.  250 30.  251 

30.247 

30.  199 

30.  114 .137 
3d.  121 30.105 

30.017 
30.  012 29.  986 .251 

29.870 29.  878 2:1.  n;; 29.  871 
29.  tllS 

29.851 

.104 

Dec.   7... 30.  i;,2 30.  172 30.  169 
30.  073 Dec.  8    80.245 30.  217 30.  170 

30.  172 

30.178 30.176 

.133 
Doc.  0.... 30.  .176 30.  034 30.  450 

.  452 
30.840 30.805 

30.  895 
30.  792 .  223 

JiO.IMIS M.MS 30.  938 so.im M.M4 
.088 . 30.8(7 

30.  7!l7  ' 
BO.  754 

30.722 
:  10.722 

.218 

::o.  390 
30.  341 80.311 

30.  204 
30.  254 

30.  210 30.  454 .454 30.234 :  10.  221 
80.177 I),-,-.  1  :,.... 30.  016 

30.011 

30.  104 

30.011 
.211 

29.  7(i9 29.  73!» 2(1.7:11 
29.  72S 

».7ffl 29.  727 .  27  1 

29.7, 

29.  752 

29.  747 

211.714 

.  054 

2!l.  722 29.717 29.705 
29.  fi!HI 

29.  CSl'i 

29.  072 29.004 
29.  664 

29.  60  » .098 
29.  487 

29.  47:; .183 29.  -127 29.  4W 
29.  !i:n       29 29.  400 

29.401 
2!I.It:t 2».416 

.041 
l),-,-.2l.... 

29.  ."2 

29.  !;' 

.  14.', 

•  ... 

;  ' 

2fl.  7li3 29.  721 2H.7I7 
29.  700 

.  1,  n 

211.  112  [ 

L-J.  924 

29.  924 

.  1C.5 

Dw.  24 2!».  !M!i        I'll,  (till 
29.  994 

29.903 

29.  !!!>* 

.  100 
• 

29.  7 

.  27li 

1)01.  2i;    ... •_'!i.  570      2:1.  5S2      211.  :,S4 29.  022 

29.  1     - 
US 

2!i.  !i:;.'j 29.  Ml        :  •• 

80.030 :;i>.  121 

.  4l» 

Die.  28... DO      :;u.  1173 
30.054 30.031 30.015 

20.008 
211.  H7X 

.  327 

I>I'C.  2!>    .. 30.  Wlfi 3U.  7.-,!)       30.  780 
30.  792 

29.942 

.  Ml', 

3ii.  7,,;        3d.  71(1 :.;       :,(!.  7:;:: 30.714 30.  707 30.706 3(1.  (ill)                .14!) 30.  480 
30.  463 

3(1.  42.', 

30.425               ,241 

Meann  .  . 
,'!0.  IOC 

30.  ion 30.110        3(1.101!        30.102 30.098        30.100        30.101        30.1(13       30.  lot       31'.  097 
.217 
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Tables  showing  pressure  of  air  at  Uglaamle  from  October,  1881,  to  August,  1883 — Continued. 

[  1'.. millimeter  above  sea,  17  iVet.    Washington  mean  time.    Correction  for  mean  local  time,  —  .1  hours  17  minutes.) 

r 
Date. 1  a.  m. 3  a.  m. 4  a.  m. 

5  a.  m.' 

6  a.  m. I  a.  m. S  a.  in. 
II  ...  in. 

10  a.  m. 11  a.  m. 
12  m. 

I  p.  m. 
2  p.m. 

1883. 
9 90.878 30.  344 30.  321 30.  311 30.  272 

30.  237 
30.  223 30.199 30.  170 30.147 

311.  110 
30.  088 

Jan.  -  — 29.  709 
2!l.  Mil 29.  043 29.  635 29.604 29.507 

20.  537 
2!).  .117 29.  537 29.  488 29.474 

29.  4U 

Jan.   3.... 29.  420 2!).  427 211.  -1  19 29.  429 
29.  439 29.420 

29.407 29.  403 

29.401 
29.  385 

Jan.  4.... 29.81] 29.  311 29.  207 29.300 29.  287 29.  272 

29.  25(1 

29.  2  IK 29.  2(18 

•_•<>.  IM; 

20.  173 

29.  IT, 

Jau.   5  — 
29.  000 29.  OC9 29.  061 29.050 29.  054 

29.  048 
29.  040 29.  036 29.028 29.  030 

29.  030 

29.  (117 
29.  01S 

29.  030 29.  032 29.038 29.  053 29.  058 
29.073 29.  OS5 29.  098 

29.  100 29.  091 29.098 
29.112 29.  113 

2ft  1  _'5 

.Tan.    7    
20.  20* 29.210 29.213 29.  245 29.  268 29.  255 29.264 

29.  270 
29.  297 29.  300 

Jan.   8.... 29.  347 29.  352 29.  352 29.  357 29.371 29.  372 29.  362 
20.  317 

29.360 2!P.  :i4i( 

29.34S Jan.   '.I.... 29.4SO 20.  M2 20.  .163 29.570 
20.  MS 

•JO.  1104 •J9.  112:; 

29.  037 
29.700 at.  731 

Jan.  10    29.  9i5 
29.  951 29.  943 29.  957 

29.  972 
29.  977 29.972 

29.  977 
29.  9S2 29.  975 

Jau.  11.... 29.978 29.  970 29.  963 29.  975 29.980 29.  978 29.981 
20.  972 

29.  979 

29.978 29.  980 30.004 

Jan.  12.... 29.  007 29.  950 29.  947 29.  943 29.  945 29.945 29.918 29.  !I14 
29.  910 29.  915 29.930 

J»D.  13.... iUflll 29.  050 20.  'J31 
29.903 29.900 29.968 29.  9C3 29.938 29.958 

29.  957 
29.958 

29.  950 
29.  973 

Jan.H    
30.137 30.1C8 

30.102 30.  237 
30.  24(! 

30.277 
30.  292 30.  317 

30.340 
30.  378 

30.  40fi 

Jan.  M  — 30.706 30.  734 30.  761 30.  774 30.  797 30.831 30.  863 

30.  8CG 
30.898 30.  891 30.  897 

30.900 

Jan.16.... 30.S41 30.  790 30.780 30.718 
30.  C95 

30.  652 30.603 30.549 
30.  495 

30.  435 

30.372 
30.260 

Jan.17.... 29.741 20.  776 
29.  707 

29.807 
29.840 29.881 

29.  879 
29.884 

29.  S9<l 

29.  901 
29.  909 

Jan.  18.... 30.  047 30.  050 30.  064 30.083 30.  115 30.  131 30.  141 
30.  158 30.  179 

30.  183 
30.  224 3(1.  2.10 

Jan.  ]'.i_... 30.549 30.  535 
30.  577 30.  605 30.  015 

30.629 30.  «40 
Jan.  'JO.... 30.587 30.  570 30.500 

30.  031 

30.  505 
30.  501 30.  505 30.  408 30.  448 30.  43G 

30.419 

Jan.  21.... no.  340 30.  360 30.  C57 30.367 no.  3C5 30.  35G 

80.851 
30.  340 30.  310 

Jan.  22.... 30.  121 
30.  112 30.  078 30.08ti 30.  081 

30.050 30.  039 
30.017 

30.  004 
20.910 

Jan.  23.... 29.  543 29.  503 29.4BO 20.  440 29.  403 
29.380 2!l.  374 

39.353 29.344 29.  349 
29.846 

Jan.  24.... 29.  337 29.  372 29.392 29.410 29.  420 29.420 
29.  438 29.  438 29.455 29.461 29.400 

Jan.  2')    
29.711 29.  721 29.  731 29.754 29.  776 29.  781 29.794 

29.  792 
29.798 

29.  810 

29.  820 
29.838 

.Fan.  20.... 29.949 29.956 29.  950 29.  060 29.  993 29.  998 
SO.  001 30.  003 

29.996 
29.  900 

29.  999 

30.  007 

30.  01.1 

30.  018 

Jan.  27  — 30.027 
30.031 

30.  040 30.045 30.  009 30.  078 30.  083 30.085 30.090 
30.  OS5 

30.  097 
30.104 

8ft  llii 

80.  1U 
Jan  "8    .. 30.  142 

30.154 30.164 30.  162 30.  171 30.  174 
30.  179 

30.  179 30.  176 30.  177 30.  190 30.  182 30  191 
30.  207 

Jil-j.  •_'!!.... 
:;o.  203 

M.  270 M.802 
30.310 30.343 30.  331 30.  308 

30.391 30.409 
30.  420 

30.  446 30.  463 
30.  479 

30.  495 
Jan.30.... 30.  041 30.  651 30.  C55 

SO.  670 30.  688 30.  703 
30.  703 

30.  708 30.711 
30.710 

30.  707 30.728 30.  732 

Jan.  HI    30.C33 30.078 
30.644. 

SO.  GOD 30.  602 30.  C19 30.  017 
30.  G79 30.  539 30.  528 

30.  499 30.458 
30.433 30.  383 

1 

Ml1.  'MS  .. 29.M7 29.942 
29.044 29.044 29.  953 

29.950 29.  953 29.  949 29.  946 29.  947 29.943 
29.  941 

29.  942 29.  914 

Date. :i  i>.  ni. 4  p.  in. 5  p.  in. 
0  p.m. 

J  p.m. 8p.m. 9p.m. 10p.m. 
lip.  m. 

12p.m. 

Daily 

means. Mai. 
Min. Kango. 

1S83. 
Jan.   1  — no.  039 30.037 30.  016 29.  976 29.  939 

29.890 
29.860 

29.  832 29.  787 
29.  755 

30.  112 
30.  391 29.758 

.633 Uan.   2.... 29.  453 
29.450 20.413 

29.  438 
29.  427 

29.  429 

29.  424 
29.410 29.  421 20.  ;,17 

29.  720 
29.  410 .m 

•Jan.   ti.... 2fl.  387 29.  380 
29.  379 

29.  367 

29.  349 
29.344 

29.  339 
29.  391 

L'O.  420 

.  10" 

'Jan.   4.... 29.  100 29.150 29.  133 20.  131 29.  113 29.  101 
29.  OS9 29.  190 

29.311 29.  000 
.  242 

Jan.    f>.... 2W.OOO 29.  008 
29.  02C 29.021 29.  013 29.  Oil 29.  014 

29.021 
20.  034 

•29.031 

29.  009 28.006 

.063 'Jau.   fi... 20.131 29.  153 
2D.  158 29.164 29.  164 29.  170 

29.184 
29.207 

29.  209 29.  120 
29.  204 

29.  030 
.174 

'Jan.'  7.... 29.311 29.  317 29.827 
29.  340 

29.  337 

20.  3  10 

29.  343 
29.  347 

29.  20S 

.  H4 
Jan.    8.... 29.  371 29.385 29.  409 29.  436 29.  448 29.  458 

«9.  475 

29.380 

20.  47:, 29.347 
'Jan.    il    20.771 29.801 20.843 29.  848 29.  857 

29.  902 29.911 29.918 29.717 
29.  9  IK 29.  480 .438 

Jjan.10.... 29.  981 29.  993 
29.980 29.  991 29.  901 

29.  987 

29.985 
29.  982 29.  983 

29.  932 
.HI,! jjan.  11    30.  01C 30.  Oil HO.  003 30.  000 

30.  003 30.  001 29.  997 
20.  99.3 

29.993 
29.  990 

29.  989 30.  016 28.  965 .  ii.11 Uan.  12.... 29.  940 

29.041; 

29.948 

29.  !)53 

•JO.  [154 

29.  9."  7 

20.  955 
29.  %7 

29.  014 

.  0.1B 

'Jan.  13.... 29.  984 29.  993 29.  093 20.  907 
30.  015 

30.  034 

30.  030 

30.  061 
30.081 

30.  103 
:  0.1)11 

.  102 

'Jan.  14    30.  485 30.  522 

30.608 

30.  621 30.669 
30.  674 

30.  (174 
'Jan.  13    30.83!) 30.  937 30.  934 30.  018 :;o.!i3!» 30.  929 

30.  914 

30.  902 
30.  873 30.808 

30.S70 3(Mi:i!i 
30.  700 

.  233 

(Jan.  1C.... no.  I7i) 

30.  12.-, 

no.  050 29.  973 29.  934 29.  873 
29.  838 20.  SIC 

29.  785 
29.  753 

30.  841 

1.083 
'Jan.  17    29.947 20.901 29.  076 29.  990 30.  003 

:;o.  012 30.  023 

30.  034 

30.  044 30.044 2U.  74  1 '.Tan.  is    CO.  311 30.  339 30.  390 30.409 
30.411 30.  439 

30.  463 

30.  470 
30.  257 30.  470 80.047 

.  42:1 

;.T:ni.  1!)    80.08T 30.  695 no.  COO no.  ces 30.  688 30.  688 30.  ()7(i 
30.  661 

30.  649 30.  021 
.  227 

Jan.  2')    

30.  42.-. 

30.414 30.  381 30.  367 30.  361 30.  349 30.  346 30.  348 
30.  334 30.  460 

Jan.  "1 
30  298 30  292 no.  °7i 30.  254 

';ii.  ̂   K) 

no  °07 30  171 30.  169 
no  ]oi 

30  298 30.  367 

2i  t, 

On.  22.... 29!  780 29!  749 20.702 
29!  071 29.  612 

29.  0(14 
.  :.:  i 

Jan.  2::    29.  347 29.  355 29.  337 
2!i.  34  I 

29.  540 

.  21« 

Jan.  24.... 

•*>.  .148 

2a  .137 29.609 
20.  r,3U 

29.  1154 29.  i:7  1 

20.  IM 
.344 

Jan.  2.-,.... -V.  877 29.  880 29.895 29.  901 29.903 29.924 29.943 
29.  on 29.681 

.  2iVi An.  36.... 80.614 ::o.  02ii 
no.  015 30.  023 

30.  021 10.029 30.  032 30.  030 
30.  038 no.  oo.i 

...', 

Jan.:?.... 80.117 30.12(i 80.129 30.131 30.131 
30.  142 no.  100 

.  124 
Jan.'.'X.... 30.  202 

::o.2t'7 

:;ii.  225 
30.  230 

30.  251 
.  134 

30.  .127 90.544 80.  .ISO 30.  507 
30.013 

no.  n:i7 
.  37.1 30.  727 

30.  722 
30.  695 

30.  687 

30.  693 
30.  7dl 30.641 

•Tail  91... 30.  358 30.  268 no.  249 30.  209 30.  207 

30.410 

'     I.-7 

^[1:111*  .  . 29.  040 29.  940 29.917 29.943 29.914 29.  940 

29."939 
29.  938 29.938 

29.  030 

29.  014 .  2Tii 
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Tables  showing  pretsure  of  eir  at  r///(m////v //•«//;  n,-t,,i>ri-.  issi.  t,,  .1 /<</».•,/.  iss/j — <'oiitinii<>cl. 
17  !Vi-t.    Woahingtoii  mean  thuo.    Correction  formeMk local 

U»l.  .       ;    1  a.  111. 2  a.  in. 3  a.  m. 

'  .1.  ni. 

I  a.  m. 
S  a.  in. 

!l  a.  in.       10  n.  in. 
.  in.  .     f>  r.i. 

1  j)  in. 
2  ii.  i.i. 

Fi-li.   1 
Fell.   'J  ...      30.677    ' 

:;u.  r.iii 
:;n.  566 

:io.  547 :i).  ."29 

:m.  19.-, 

30.  1  .0        :;».  435 

:;o.  20!' 
30.189 

30.168 
111.  IIK'I 

30.007 

29.^(111 
29.  917 29.  K7"           29.  S2(l 

Fi-K    4....      29.  771 
30.244 

80.  i^i       :;n.  ::9T 
•::>.  7:<>i 29.811 29.  eor. 

11.925 

29.  970 
30.028 30.0.73 30.124 

:o.  lilt 
29.  790. 

29.  I,"', 

30.  214 :;0.  204 

:;n.  '.'.i!P 

'M.  3IH)        :!0.  381 

'ill     Illl 

30.418 

M        :;o.  4ii7 
I'Yl..   '.i  ... 29.  7f,7 

29.  492 

'J9.  4:11 

29.  308 

2:1.  -.'•;:: 
.... 

20.  ! 
29.  67T 

2:1.777 
30.110 

30.184 
:;u.  211 

TY1>  11           80.72*      :;n.752 
:;0.8ST M.  Bfit :iO.!Mll 

30.  899 

Fell,  i  • 

30.458 :;o.  wi 

"D.  233 

:;o.  177 

29.  sir, 

•-•9.  810 

29.  87:! 

29.  KWJ 29.  SfW 29.894 

Fcl>.  14    

2'.'.  970 

:;o.  11 30.219 
JO.  853 

Frii.  )i;.... 
:;,(.  427 ::o.41» 30.430 

:;H.  1.:.-, 

110.  4H 30.803 

F,.]i.  17....     ::o.  2<)ii :;i).  2i,4 30.212 30.231 30.251 
30.262 

30.345 

TVh.  is  ... :io.  407 39.304 ::n.  :;oti 
30.  220 

1'Yli.  19.-.. 
30.078 

30.  045 
:w.  022 

::o.  010 

l-Yli.20....     ::IP.  1:14       ".1.144 

.'ill.  174 

30.180 
:iii.  IIM 

.'ill.  Hi,'. 

.HI.  1711 so.ira 

,",o.  1  58 

Feb.  21.... 

80.  M9 

30.  180 :;u.  1!>1 

:•:».  i:ir. 
::u.  M4 

30.  199 30.214 
8 

Fob.  23.... 30.348 30.  403 30.412 :;o.  422 

",0.  424 

:;o.  -i:-.r, 

:10.43!I 

Fab.  23... 30.325 :>».  2!)S :iO.  304 
:  :n.  294 

SO.  292 30.282 :;n.  2S2 

X9 

Feb.  24... gD.  419 
::o.  :.2V 30.  K 

:;».  524 

Feb.  25.... 30.487 :;o.  501 

30.  I'.'l 

80.477 
::o.  4W 

30.  444 .  :|        ::.'.  442 

:;0.  4  ; :;n.  127 30.419 

:w.4U 
30.417 

30.  n:; 

30.  408 

Feb.S7.... :;n.2-,2      :;o.  241 ;so.  219 
::o.  197 

30.193 

:;<>.  17.-, 

:;o.  172 

104         .'10.141 
UO.  I'  i 1 

3ii.  074 
30.079 

::o.  086 30.  087 30.  078 

•JO.  07(i 

30.131        30.  137 30.105 30.201  I     30.215 to.ni 30.221 JO.  219 30.  2  IS 
30.  216 

30.  210 

30.209 
30.  209         39.  205 

3  p.  m. 4  p.  m. 5  p.  in. Op.m. 7  IL  111. S  ]>.  ni. 10  )>.  m. 1  1  p.  m. 
12p.m. 

Daily 

means. 
Max. illn. 

1883. . 

Feb.   1.... 

:;o.  54" 

:;o.  M4 
:!0.  579 

30.  590 
30.380 

:;o.  I'.il 
1-Yb.   ::.... 30.  I'-":       :;".  41                           ::0.402 B0.345 30.  322 :;o.  4i;r> 30.  577 

.  27.', 

Feb.   3..-. 29.79ti                          29.740        29.71V.'        29.697 
2!).  liTJ 

29.  fit:: 
29.630 

29.  710 

29.  925 30.  271 

.B4S 
Fi-li.   4.... •  i7      :;o.  OG5 •  :i      :w.  ::i:; 30.  297 30.  289 

30.  401 29.  774              .  1,27 

1'Yli.  :>.... 

29.  9  ' 

SB.8U BE 
29.  842 

29.  818 
30.  092 

:;!>.  :',(><; 
.498 

Fell.    0....      "I'.  27:; 
:;u.  :;ni      * 10.371 

:;o.  "T.I      .; 
30.348 

30.312 30.  114 
:iO.  370 20.7 :.... 

29.  7i»i       29.  7i>7 'J!l.  7n-        29.G98 29.  098 

2».  71.', 

29.010 29.  875 

.  :-,9.- 

30.410 30.381 
:w.  "25 

::n.  2S2 :;«.  224 
W.  152 

30.094 
30.  005 :io.  2i;s 30.410 

29.  !>9X 

.418 

I'Yl,.    ».... J8.978 

'.'9.  019 

29.  044 

vi.  021 

29.  010 
29.  014 

•->!t.30!l 

2:i.0:;l 

S8.978 
.  950 

I'Yl,.  I"... 90.436       ::'>.  477 80.541 ::o.  012  ,    :;o.  6i30 30.  GSG 30.718 30.  155 

30.  718 
20.135 

.  5s:i 

Fob.  1  1  ... 30.  8M 
:^.«2!l        'M.  805 

:'.n.  7'i(i       :a).  Tin 
30.  718 

:io.  664 

:i(l.K-j4 

80.1KM 
10.004 

.  24(1 
I'Yl..  12   ... 

•_".).  n  in 
2:i.  s:)l 29.841 

29.  7:>*        29.  7,>2 

2!V  7."« 

2(1.  7^::        29.  729 20.734 29.717 

::n.  oi'i; 
29.  7  IS 

.870 

Fi-li.  13.... 

•-"I.  S97 

29.  f!<l 29.  S70 

2:1.  i 2'J.  S90 

29.  sin; 

20.740 

.153 
::,i.  nil       30.030       30.057       ::ii.  078 

30.  mi LOO      :;».  no 
30.140 

:;».  "12 
:JO.  140 

:;<>.  42!i :;it.  42s 

:iO.  1  !.', 

.287 

Keb.16.... :;o.  :;::2       30.311       ::-i.  2:is       :;n.  2:12     .  ::n.  -Jcr, 
:;n.  2.M1 

30.243 
:;«.  '^!-, 

:w.  219 :io.  212 

:;o.  4:10 
30.212 

.  227 

Fell.  IT..    . :;o.  ill       :;n.42« :;n.  4:11      :id.  112 

;:o,  4.!.-, 

::o.  42:; .  242 

Fob.  is  ... :;o.  19«      :;o.  1:1- : ::o.  17:;      :so.  102      3ii.ii:;      :;•>.  121; 
:;».  1211 :;IP.  101 ::».  089 

:!0.  407 .818 

30.  041 

•"I       30.  113 ::».  121 

::<p.  12.". 

.121 

.ii.Hii       :;().• 
ill       :;n.  ifj 

30.143 :;ii.  1  1:; 

:;n.  l.T. 
:in.  i:,2       :;o.  iso 

30.  l.M 

.040 

10.  257 

:;o.  272 
30.  270      :;n.  282      :n>.  2Sh 30.307 

30.  MS 
:,n.  I5ii 

.  IS5 

Feb.  22.... 30.440 MI       30.388       30.880       30.383 :io.  :;7:. 

,11  364 

:;o.  440 
30.833 

.107 

30.812 
30.316 

110.300 :;».  :W2 
30.404 

:IPI.  122 

30.  422 

.184 

1-Y.li.  21      . 
M7 

30.514 

30.  l!>7       ::n..  •(!.-, 

:;pi.  run 
:;o.  499 30.510 

.IIP  5  10 

.ill 

1-Y1,.  '.'.-,.. 
:;o.  4»7 

30.  mi 30.  Mi 

:ii       :;n.  11" :;u.  tin; :io.  fin 
111).  414 

30.  501 

30.404 
80.  ::57 

:<0.:;4K 
30.311 

:in.  -jit:: :iO.  2S5 
:w.  209 

ill).  2111 

.  n;t Fob.  27.... :;o.  in       30.133 :;o.  12:; :;o.  12:: :io.  ill 

•M.  ti'M 

30.093 
30.  OX       :».  0!I4 

:;o.  111:1      :;o.  252 
.  15!l 30.  li'i       39.  109      :;o.  n.s      30.  i:;:;      :io.  l:;s      ::o.  162 :;•'  1-1       ;io.  210       ;:o.  221;       :io.  )0« 30.226 .154 

M       :«>.  192      :io.  ixs       :m.  1S7       ::o.  ls.5      :;<i.  ls<; ::o.  2111 
:io.  005 .373 
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.s7«>in/!Y/ /»•'•«''''•<•  ufair  <it  r<//<ni>ii/c  from  <>cli>l><  >;  ISM,  to  Aiignxt,  188.'! — Continued. 

Kalinin  1 1  r  alimi'  M  :i,  17  li  i  I.      Wa.sliinjil'in  nii'iui  lim.  .     <'m  ii'i-ljmi  I'm  1111:111  ]ur:il  liliu-,  — .">  li. .111.1  17 

)'a!.. 1  a.  in. 2  a.  ill. 3  a.  in. 4  a.m. 
.1  n.  in. «  n.  in. 

7  a.  ni. 
S  a.  1:1. 

9  a.  m. 10  a.  in. 
lln.ni. 

12  in. 

1  p.  m. 
2  p.  m. 

1  883. 

Mar.   J  .  . 30.  375 

30.  l:;o 

30.  485 
M.  121 

30.  039 
30.  573 30.  605 30.616 

Miir.    2... 30.  7!'7 30.  807 30.  S2.1 30.8111 :10.W. 30.807 30.807 30.807 30.790 30.773 30.  755 Mar.    :)... 
:io.  .'.on 

30.541 
311.  5  12 

BO.  490 

311.  179 
30.470 30.440 

3(1.  422 
30.361 

M.!,.    4... 30.ni 29.938 2!l.  90S 

'."I.  «75 

29.  7911 
29.740 

2(1.  C.VJ •«.>.  '••:>; 
29.718 29.  705 

29.  7.-r, 
29.  802 29.861 211.911 

29.  927 29.  912 

29.  007. 1 :;n.  i:::; 30.  151 

30.  i:-;:i 

30.  142 

80,  i:;t 

80.128 30.111 30.  103 30.  075 
30.000 

liar.    7... 
211.  SHU 29.  sir. 

20.807 
29.788 

29.  777 
29.  759 

29.  709 

Mar.    8... 28.510 2(1.  4!I7 2!l.  487 
2:1.  190 

•_>il..|v;i 
. 

29.  485 

29.  49.', 

M:::.     »... 

29.  7,\-, 

28.881 

20.  912 29.  920 
28.028 29.989 29.  942 -' 

30.087 30.  145 
:i».  159 

30.  149 30.158 30.108 30.  172 30.183 
30.189 

Mar.  11  ... 90.280 30.  277 311.  2!>t 30.  27U 
3".  27S 30.  249 30.  249 30.  255 

30.231 

W.21« 

3(1.211 

30.  189 

Mar.  12  ... 20.  980 99.881 29.  97li 2!l.  97(1 
29.  908 

29.  972 29.  977 
29.990 29.  989 30.  902 ' 

80.142 30.  H9 

:;n.  l.'.o 

3(1.  20  1 

30.215 
3D.  220 30.237 30.  25S 

30.  2l!H 
30.269 30.289 

30.384 30.407 
80.407 30.  400 30.  401 

30.  403 

30.403 

SO.  401 
3Q.  40» 

Mai.  15... 

30.  l!r> 
30.418 

30.410 
30.410 

30.414 
30.  389 

30.  3K7 

30.  373 

30.  35(1 

Mar.  K.  ... 30.  242 
30.247 30.230 80.214 30.  188 

30.  174 
30.  168 

30.  149 

Mai.  17  ... 

•M.  lf.2 

30.  184 
30.  19-1 

30.  204 
30.  1115 30.  190 

80.184 30.  187 

30.  J-l 

30.  17X 

... 

80.032 30.020 
30.  IKW 

29.  992 
29.  9*7 

29.  085 

29.  %li 
29.938 20.  922 20.824 

M.u.  10... 29.  890 29.  807 
29.  887 29.  887 

29.  894 MM.  I'll    .. 2!l.  875 
2!l.  8711 

2!l.  8K5 

2d.  Will 2!l.  9«3 
29.815 

2!l.  D33 

29.941 29.  1)55 

29.  Mi- 

29.  987 30.  002 

30.013 
' 

30.  11:4 

30.  052 30.  037 30.  025 
30.  0)9 

21).  979 29.  939 
Mar,  22  .  .  . 2il.  757 28.713 

29.  G97 
29.  681 

29.  UGli 211.  05IJ 
29.640 

20.649 
29.  OIK 

Mar.  23... 211.  704 29.844 29.  908 29.930 29.  115; 

29.  98'S 

30.  003 30.  U1R 

30.  077 

30.  091 Mar.  24... 
29.  0811 2!>.  !>(!() 29.  875 29.  860 

29.  880 

211.  .-21! 29.  809 

29.773 29.  032 
29.  Wll 

20.021 

29.  ii<!0 
21).  57li 29.  :>;2 

29.  ,-.73 

29.  573 
20.  5ta 

M.n.  'Jii  ... 20.810 29.  820 2!l.  821) 29.  836 29.  830 29.803 
29.  772 29.  751 

29.  73.1 

29.  709 

20.  Ml 38.551 
29.  560 

211.  r.n5 
29.  020 

29.881 29.  «51 
29.640 29.1141 

29.  1112 29.640 

29.  OH  1 

- 

28.  11211 

29.  945 

29.  92* 

29.910 

29.881 

29.836 M.::.  20... 211.727 29.  727 29.  738 29.  737 
29.711 

29.  740 
29.  739 

29.  744 
29.  749 

29.  751 
29.  763 29.  707 29.  777 

29.  930 29.  953 29.948 
29.  951 

29.  940 
29.  913 

29.  948 2!l.  951 29.  963 
M:.:     31       . 20.987 29.993 28.90] 

2!».  991 2:i.  !i7.S 29.  078 29.  081 29.  983 29.  961 25.  973 

29.  983 

29.  988 29.  980 
30.001 

MiMi.»  .. 30.  005 30.  (JOG 30.  009 30.  008 

.'id.  ill!! 

30.  018 30.019 30.010 
30.  013 30.  012 

30.  009 

30.004 

30.  004 
30.  002 

:l  p.  in. 4  ji.  in. 5  p.  m. 6p.m. 7  p.  m. 8  p.  in. !l  jr.  111. 
10  p.  in. lip.  111. 

I'-'p.i,,. 

Daily 

meaiis. Mai. .Mill. Range. 

1883. 
U 30.  717 

30.  7C1 30.  782 
30.  £01 

30.  745 30.  735 30.  72« 30.  079 30.  052 
30.636 

30  C16 

:l0.i»l 
SO.V8B 30.  587 

.239 
Mar.    :;... HO.  270 30.344 30.  195 30.  150 30.  135 

30.  100 
.514 

Mar.    4... 

•2!l.  IVl^ 

20.  G21 29.  045 
29.  047 29.  691 

BO.  017 
29.  618 • M.  000 30.  014 30.  069 30.  082 

30.  102 30.  105 
30.122 

21).  920 30.135 .441 
30.  031 29.  998 29.960 29.  901 

29.  92,- 

29.911 
30.  060 

30.  142 

Mar.    7    .. 29.  mi 
29.  Ol 

29.  007 29.  500 28.548 29.  531 
29.888 

Mar.    «... 29.  587 28.673 
29.7111 29.  737 

2!l..1<!7 29.  7H4 

•_'!>.  IM) 

.2(4 
Mai,    9... 29.  007 28.885 

2:i.  !>:i5 

30.  028 

30.  OC8 
30.  087 

2!l.  75:. 

.  333 " 30.214 30.244 30.  252 i 
30.  286 

.204 
Mar.  11... • 

30.  067 
30.  024 30.  016 

Mar.  12  ... 30.  023 30.  045 
30.  OC9 30.  062 

30.  105 

30.  Ill 

30.  12'.) 

30.  139 30.  139 
29.900 

.173 

Mar.  13   .. 
30.364 

30.  370 
30.  377 - 

30.  142 

.240 

Mar.  14... 30.  421 30.  427 30.  423 30.423 30.413 

30.  4')5 

;;».  402 
30.  400 

30,  4(12 

80.427 
30.  375 

.  052 Mar.  16... 30.  34  U 30.310 311.  297 
30.  285 30.  211(1 

30.  272 
Mar.  10... W.118 

30.134 
30.  141 

30.  154 3D.  179 30.249 
.117 

Mar.  17  ... ;:n.  MI; 30.  125 . 30.090 
30.  081 

30.  068 
30.  152 

30.  204 

.  152 Mai    18... 29.915 28.814 29.  883 
29.  87(1 

29.877 29.  860 29.  SiiO 30.  032 

.  172 
29.  885 29.  K7G 29.  872 

29.  877 
29.  8117 

.037 • 
30.  044 30.  048 20.060 :;o.  073 

30.  079 30.  074 1-9.  :l:-9 

Mar  21 29.  009 29.  836 29.  M7 29.  790 
21'.  772 

21'.  !'I5 

30.  0117 

29.  772 

Mar.  22  .  .  . 29.  CM 29.  007 29.  075 

29.7ir, 29.700 
28.640 

.114 30.110 30.  101! 30.  104 80.10] 30.  101 30.  087 30.  057 80.04] 80.019 BO.  007 

311   110 

28.776 .340 

Mar.  24  .  .  . 29.  748 
29.  G5., 

29.  640 

.361 2').  024 

29.  659 29.  687 

29.  717 
29.  740 29.  772 

29.  785 
28.638 

.244 
29.  562 29.548 

29.  545 
29.  54(1 

29.  836 .291 

Mar.  27... 2(1.  714 20.  7f,G 29.  76C 29.  795 29.819 
:    29.  843 

29.  54  1 
.821 

- 29.  8111} 2!).7:il 

2!).  78'  0 

29.  700 29.  701 
29.  704 29.  740 29.741 

29.741 Mar.  20  .  .  . 

21).  7!>.r, 

29.811 29.818 

•jii.  809 
29.  879 

20.  888 
29.  900 

29.  905 
29.920 20.  790 

.  1113 

29.975 20.  9«8 29.  974 20.  970 

i'9.  920 

.085 

Ma>.  31    .. JO.  004 30.  027 SO.  047 30.  057 30.  070 30.  088 30.  108 30.  no 30.  154 
30.  170 

.  192 
Mi  all'-  . 30.  104 30.  005 

i    30.004 
30.  004 30.  003 30.000 30.  004 30.  004 

30.  006 
:io.  cod 

30.  Ud8 30.  132 29.  882 
.230 
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Tnblrx  xliiiirlnij  prcttxHt-f  of  air  at  Uyluamie  from  October,  1881,  to  Aw/iist,  188'J — Coiitiiuifd. 
..i.i-trr  alwvi-  -  a  time.    Cone,  liou  fur  m<-an  local  time,  — j  hours  IT  jniimt.-s.] 

Date. J  a.m. 2  a.  in. 
:>  .1.  in. 4  :i.  1:1. 

5  a.  in. 
li  :\.  111. S  M.  111. U  n.  m. 10a.m. 11  :i.  in. 

12m. 
1  p.  m. 2p.m. 

P.O.  197 30.280 30.28J ao.  29:. 

:'.o.  331 

:;o.  36rt 
A]ir.    I  ... 30.372 30.  323 30.  315 

A).!.    ::... 
MO.  249 ::».  252 30.276 

Apr.    4... 
30.222 

30.  193 
30.013 :!0.  00:1 29.  999 29.  984 

Apr.    6... 29.  84!) 29.848 
29.8-10 29.839 29.  761 

Apr.    7  ... 29.  670 29.  673 

21).  67.') 

29.  077 

29.  699 
29.691 

. 
29.  S64 

Apr.  10  ... 
21I.S32 

•->'.i.s:i2 
29.313 

29.340 

Apr.  11  ... 

•J'l.  .Mi! 

29.557 29.  570 29.  594 
20.  029 

29.663 
».«7J 

Apr.  V-'  ... 
29.  823 29.  823 29.  847 29.  M4 

29.  902 29.917 211.  951 29.  976 
::o.  oos 80.118 ;!0.  128 

::(i.  i:;-j 

30.113 30.  101 

SO.  092 no.  102 30.  120 no.  131 
Apr.  !T  ... ::o.  I7ii 

30.171 DO.  170 
30.  157 

30,063 

30.  064 
30.049 

Apr.  10  ... 

20.  Cl'J 
29.  C01 

211.  602 
29.  5S8 

Apr.  21  ... 29.732 29.797 29.813 29.  827 
30.202 30.250 

Vpv   "4 

29.  7£.-. 

29.972 30.  008 no.  027 
• 30.  144 :io.  107 30.  1C3 80.172 :;n.  191 

::o.  201 

30.  333 

Apr.  29  .  .  . ::0.  47S 30.511 

30.530 
30.537 

29.991. 
29.  989 M.  001 

30.00;; 30.  009 30.  009 30.  010 30.009 30.  OOS 30.  008 30.008 
30.01.1 

S  p.  in. \  p.  ill. 
.")  p.  in. 

(i  p.  in. 
i  p.  ill. 

S  p.  m. 
9  p.  m. 10  p.  m. 11  p.  in. 12p.m. Min. 

1883. 
Apr.    1  ... 30.392 30.388 .US 

Apr.    2  ... 
::o.  :;i  i 

".0.  207 

Apr.    '•'.  .  .  . 
88.277 M.281 

30.  264 

Apr.     t... 30.138 30.063 

'.!().  0-tr, 

Apr.    5... 

29.  ill". 

29.  nil 2!).  1)1  1 

Apr.    (!... 
2!l.  727 2B.711 2fl.  091 

I'O.  C7fl 

Apr.    7  ... 29.  C,9« 
29.710 

Apr.    8  ... 29.  6211 29..C17 29.  59:i 

•_•;..  :,!)2 

.  121 Apj.    •>... 
2W.  4(!7 211.4111 

29.  34« 

Apr.  1(1  ... 20.410 29.479 

•".Mill 

2D.332 

Apr.  11  ... 20.711 

29.  74.-. 

20.775 
Apr.  U  ... 29.  K62 

•Jl).  Hi.-> 

29.848 
Apr.  13... 30.025 

.201 Apr.  14  .  .  . 
::.i.  I:M; 30.133 

30.112 

.  Hi:. 

Apr.  !,".    .. 
Apr.  1(1  ... 

"0.  1GJ 

Apr.  17  ... 80,143 ::0.  (HID 30.17* 
Apr.  18  ... 29.043 211.921 21).  si:; 211.  !I7U 

Apr.  19... 

2!).  (;-•• 

Z9.647 
•Jii,  i;:i.-i 

2!).  (!•>' 29.60.-) 
29.  (12.-. 

.107 

Apr.  I'll  ... 
21).  022 21).  i!27 

29.648 

.  123 Apr.  '_'!  .  . 

:'.».  IK! 

::«i.  i::i 

:;!i.  172 

Apr.  22... 

::ii.  :;-j-, 

30.321 

.143 

Apr.  2:;  .  .. 

3i>.  17.'. 
:;u.  i  :,.-, 

::".  iiu 

TO.  121 

30.210 

Apr.  21 211.  si::. 

•jn.  fin; 

Apr.  25  ... .103 
:>ii  in 

::o  r'o 

:;n  !  in :;n.  i:;:; 

.103 

30.  -.-ji"i 

.  K!4 

30.410 III).  411! ::n.  4:10 

•M.  411 

30.454 ao.no 

ISI 

Apr.  '.".I  .  .  . 
:;!).:>.vj 30.641 

::o..V>2 .liTI 

Apr.  110  .  .  . :;n.  :,]i; 30.  501 .036 

:!«.»!:; 30.01:1 ML  010 
::o.  007 30.007 

30.  008 
30.  OOS 

::ii.  007 30.000 
30.009 

:u>.  <X)7 
.10.  082 

29.  920 

.150 
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if  from  Oi-laliiT.  1.SS1,  /o  .\  Hi/nut,  ISS.'J — Oixitiiiiicd. Hlioiriiif/  /»v.v.vior  nfiiif  a! 

lllHKlll    111. MM    tillli-.       Cmlvctioll    I'nr  IIIIMII    llM'lll   lillll'.    — .",  111, Ills    17   Illil" 

1  ft.  n.. In.  m. 4  a.  in. 

,"|  :i.  III. 

6  :i.  in. I  a.  a. 
Nil.  III. 

»:..  III. 10;i.iM. 

r.'  1,1. 
1  p.  10. 2  |i.  in. 

• 
30.641 - 

30.613 

80.  Hi'i 

29.953 211.  11  1  1 
20.813 29.  570 

211.  r,4's 

29.  707 211.  Kill 
- 

211.  7-1  U • 
29.T41 

29.  r.7<i 

2!i.  i;7:; 

• 
29.  9117 

29.918 

2ll.  777 
29.  508 

29.  469 
•-'.U70 

211.  171 

21).  T.'7 

211.  2:;  i 
29.  077 29.  74B 29.  774 

30.  005 
30.  013 

no.  04  1 • 
211.  Hi! 

29.  782 

29.740 29.741 
29.741 

29.  7110 

21).  772 

29.910 
2H.OI1 

• 
30.090 ::o.ini :>0.  170 

80.161 

2il.  021 

211.  U20 211.  929 29.  910 29.  945 
29.911 29.  H47 

| 
29.  817 29.811 29.794 29.  760 211.  7iO 

29.  SC4 2SOTO 
29.  918 

29.  80.-. 

2i>.  8.59 29.  801 29.  SCI 

29.  858 
29.  860 

29.  SCI 

n  p.  in. 4  p.  in. 3  p.  m. 7  p.  in. 
S  ]..  in. 

!l  p.  in. 10  p.  m. 11  ji.in. 12  p.m. 

Daily 

Max. 

Min. 

:!().;  Tis; ::«.  r.7ii •M.  :.7.-, la  576 
:io.j(ii ::o..js7 

.  III!-, 

30.  331 

Ma'v  :!.... 
89.001 

30.  044 .  277 

211.  77:. 

211.  7.-H 

211.  7.12 21I.72H 

211.  7(lli 

29.  077 

29.810 
Mov   7.... 29.649 

.  1  1  -I 
Ma'v   8.... 211.  sr, 211.  RH 

.11H 

Ma'v   0.... 29.621 20.  002 .2H 

20.f23 Z8.731 

.205 29.900 29.  893 
28.913 

28.846 

.081 29.099 30.  001 

.  121t 

! 29.940 29.827 211.  nu 211.  K97 29.847 

.l.-.l 

29.574 29.548 

29.  f.lii .  202 
29.  291 21'.  1117 21).  .VJ2 

sn.  1  12 21).  i:.l 

•_!'.  170 

29.  209 
29.  221 2».lfiO 

•jst.iao 

211.  472 

29.  r.,-r, 

29.  «I)G 
20.421 

29.234 .  ::72 28.781 
29.803 29.810 

May  10.... 29.812 211.  92H 2:1.  !i:;7 29.941 
29.  94  K 

.118 Mn.vL'o.... W.042 30.041 30.041 
:;u.  012 

Mav.'l... ::n.  in:. 29.990 2H.1.71 

80.091 

29.  H.V.1 

21).  824 
211.  .Sill 

211.  HI7 .its 
' 

29.  77u 
211.  7li.. 

29.  7ti2 

21>.  7.-.H 

2H.  7711 

.  115:-, 

UII.  7117 29.856 29.  8UC 
211.  71X1 .129 

2(1.  07!  1 
211.  !i:!7 

.  I  i  . 

' 
30.  068 39.074 

I'.O.OIl 

30.074 
29.  9!Ki 

•JO.  M7 

:n>.  ]-.', 

::o.  i:.:t 
:;n.  K;I 

30.163 no.  171 
80.17(1 

'.',».  170 

::o.  Hit 
30.178 

.118 
30.137 

•M.  121 

30.081 
.111 

39.  ss- 

211.  H.-li 211.  b(..1 
2!l.  !>:il 

.  i:,:: 

28.847 28.931 29.921 58.910 29.898 80.877 
29.  1122 

M:iy::i   ... 
2'.l.  77S 

29.  77  : 211.  7.V.I 

211.  7.-|i 

29.  77,7 
211.  71:1 

.108 

lie.  ins    .. 29.804 

29.  RG.-> 

211.  .-MI) 

211.  S.-.S 

21).  855 
29.856 29.  S51 

29.  SX\ aw.sso 
29.801 28.941 

21i.  77l> .105 
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x)i(»ciH<i  /»/•< v,v;u'«j  of  uir  nt  Uiihuimie  from  ()<'i»l>ri;  1.88J,  to  Aiii/itst,  18S3 — Continued. 

[Bamnivtrr  abovr  i-ra,  17  iVit.     Wellington  mi-:in  limr.    ('..in  .lion  I'm- mean  1   1  I'm,-.      ."•  limn-.  IT  minutes.] 

Date. 1  a.  m. 2a.m. 3a.  m. 4  a.  m. a  a.  m. «a.  10. 
7a.m. 

Sa.  m. 
S  a.  in. 10  a.m. 

Ha.m. 12  ui. 

Wr 

1  p.  111. 
i  p.m. 

IMS. 
Jnnel... 29.708 2!'.  779 

•_".l.  7»2 

2(i.  7*i 

29.  7W 29.798 
29.  799 

29.  802 

June  2  — 

29.  74.'! 

29.  751 
29.  754 B9.764 

29.  77(1 
•_•'.).  77.- 

2!>.  77'  i 

29.  776 
29.791 

29.  Sill 

29.  79C, 
Juno  3    

29.  70!l 
29.  75H 2!>.  774 

•.'!i.  7,-r, 

29.  791 
29.  806 

29.818 
29.818 

29.  lilM 29.  87!l .luno  4    29.941 29.  96« 29.991 29.903 
30.  030 

.IllUO  .">    90.086 30.  089 
30.  093 30.099 30.  110 30.112 

80.108 
30.108 30.  Ill 

June  G.... ::o.  137 30.  146 30.  147 

30.  147 30.  135 

:IO.  134 30.  124 

30.114 
30.  108 

30.  101 
30.  097 

June  7    30.  108 
30.123 80.121 30.  123 30.137 30.  134 30.132 30.121 30.  121 30.121 

30.11!) 

30.  010 30.  019 30.019 
.  30.024 

30.  019 30.  ('00 
30.011 

30.  017 

June  9    29.  990 29.  990 

2'J.  991 

30.  002 30.  000 

:;n.  wm 30.  018 30.  022 
30.  030 

June  10... 30.  145 
50.  172 30.  173 

30.  191 

30.  197 30.  205 30.200 
30.  200 

30.  200 

30.  104 30.  188 
80.188 

Jnno  11-.. 
80.048 

30.  042 30.  030 30.  020 :;o.  112; 
30.  013 

29.  981 
29.  970 

29.960 
29.  933 

Juno  12... 
29.798 29.793 29.  780 29.782 

2!>.  777 
29.  754 

29.  751 

211.  72.-, 

29.718 
29.691 

Jnno  13..  . 
29.578 

2!i.  507 29.  5C4 

•>».5II 

29.571 

29.584 

Jnno  14... 29.  590 29.  C03 29.  600 29.609 29.  U04 29.612 
2(1.614 2:1.021 29.635 

29.  7C6 
20.  S4f. 

•",i  >:,  • 

29.  868 59.  679 2!).  S86 29.  901 

29.  9:0 

29.927 

Jlllln  10... 30.  001 30.  003 30.  008 30.  018 

30.  O3.'i 

30.043 
::o.  in:: 

30.  044 30.  047 30.048 
30.  067 Jnno  17.  .. BO.  124 30.  129 30.  137 30.  143 BO.  152 80.160 

30.  157 3d.  io.i 80.10 
Juno  18... :;n.  135 !iO.  14C 30.  130 

BO.  148 
30.  llil 30.161 30.  161 

Juno  ID... 30.192 30.  20C 
:w.2II 

:io.  197 

Juno  20.  .  . 30.155 30.  141 30.  148 80.154 80.151 
::o.  127 

80.127 30.  021 80.022 30.  014 

30.000 
29.  999 

29.900  :     29.  Ml 
29.  893 

Juno  2:;.  .. 29.  793 29.  805 
2!'.  M2 

29.  803 29.  SCO 
2(1  7UII 

2:1.  ', 

29.  740 20.  7W     29.  74t; 29.  706 

2'.'.  704 

29.841 20.  847 
29.  i-71 29.912 29.  9I(i June  26... 2B.94D 211.  94:, 29.965 2a»75 

29.968 

Jnno  £7... 29.  957 
29.941 

Juno  28... 29.637 29.  C22 29.802 

82 

2!'.  ,V.!I 2".  r.i;n 
Jnno  23... 29.  033 29.  059 

2ii.  i;90 
29.781 

l 
Juno  30... 29.  720 29.  730 29.  739 2(1.  7:-3        2:'.  747 

29.745 

29.  7r,5 
Means  .  . 2H.il  (HI 29.  912 29.915 29.  917 29.  !C4 29.  926 

29.  927 
29.1120 

29.  924 
2!-.  !>:.: 29.  (124 

29.  (U4 29.921 29.  913 

Date. 

3p.m. 4  ]).  in. 5  p.m. 6  p.  m. 
T  j>.  lu. 

- 
9  P.  m. nip.  m. 11  1'.  in. 

Daily 

Max. Mill. 

1663. 
Jnnol...       2 29.  792 

•J».  77.- 

L".l.  7(U 

20.  7i7 
29.  747 

29.802 

.  035 
Jnne2...       29.  795       29.791! 29.794 29.  790 29.  780 

L".!.  777 

29.  7C,!> 

2!i.  777 

29.743 
Juno  3         29.  8SO 29.900 20.040 .184 
June  4.-. :iO.  044        30.  048 30.  061 

30.  0(15 

.187 

Juno  5    30.114 

.'!.  131 

30,  !:•!) 

30.120      :io.  13: 30.112 .040 
.June  C    30.  108 

30.115 
30.  122 30.  122 

30.117 
3aiw 

.'10.115 

30.110 
3D.  llf 30.  127 

30.  147 
Jnno  7.  ... :iO.  ll» 

:iO.  097 30.  OK 

13 

30.  137 

.]]:> 

Jnno  8    30.013 30.  02C 30.018 

.  03s 

58 

• 80.143 

.16] 

Juno  10.  .. 30.  IB:. 3d.  ISO       M.  i::l 
.132 June  11... 29.  919 

2!l.  !•! 
28  s-1 

a.  810 
.  217 

Juno  12... 
29.  Ml 

.  207 

Juno  1:1  .. 
0.  599 

29.  500 
29.344 

29.644 
29.  f 

29.715 :  ;        29.711 

29.  94  ij 

:KI.  11 

Juno  17. 176 3d.  me; 

154 
30.  147 

30.177 3(1.  1711 0 

30.  \K\ 

Juno  19.  . 
30.193 

"(1.2  IJ 

u94 

:;o.  00:1 
-I).  97  j 

.  l"t 

.ON 
2(1.  744 29.  744        2(1.  739 

29.748 • 

29.739            .1173 
1 ' 29.  923 

29.040 .(11111:  27   .. 211.771 

211.  ' 

.  Id:' 

29.  7(>2 
' 

.  MO 

-.!).  77'J 29.793 29.810 •_"j.  y.m 

29.»33 

~29.93T 

29.  928  |     29.  92C 29.  924 
29.  (122 .115 
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Taliks  sliotciny  prvxxurr  of  ah-  ut  Uglamnic  from  October,  1SS1,  t»  Aiif/uxt,  1883— Continued. 

[Barometer  above  sea,  17  feet.    Washington  mean  time.    Correction  for  mean  locnl  time  — 5  licmrs  17  ininutm.  J 

Date. 1  a.  m. 
•i  :,.  m. :;  :i.  111. 4  a.  m. 5  a.  in. 0  a.  in. 7  a.  m. 

H  a.  m. 
Hi.  m. 10a.m. H  a.  m. 

1-2  m. 

lp.m. 

2  p.  In. 
i 

July  1  "... 
29.  803 29.  803 

29.  808 29.798  ,     59.788 29.  777 
29.774 29.  708 20.  768 29.  707 

29.  7(!l 

29.  7.77 

20.  7.',4 

29.741 

July  2    .. 29  073        29.  CIlO 29.  (.72 29.  672       29.  694 
29.  098 29.71.1 

29.  724 

29.718 

23.719 

29.  72-1 

29.  7211 

29  719 

29.733 July  :i  .    . 29.  777        29.  780 29.777        29.78.7        29.  7M1 29.  709        29.  790 29.791 
29.  773 

29.  77S 

211  7.-', 

29.  780 

29.  794 

29.  80.7 
July  4  ... 29.772        29.704 29.7:'.!        29.7.71        29.703 29.  7(18        2.1.  ;79        29.  754 29.  747 29.  740 

29  731 

29.  722          20.  710 

Juh  .1.... 29.  741 29.741 29.  744 29.  7.13        29.  7.18 29.  7CO 
29.  7(13 

29.  702 

29.  7.7S 29.  7.7.7 29.  7.73 
29.  700 

29.  7.11!          19.  751 

July  U  ... 29.  6.11 
29.  654 

29.  1141 
29.  631 29.019 29.391 

29.  783 
.78         29.570 

Julv  7  .... 29  041         29  1:3.1 29.  029 

29.  (.34         29.  0'  3 29.  0:11 29.  030 29.  (132 
29.619 21).  614 

29.  lino 

29.611 29.014          29.610 

Julys  ... 29.  .782        29.  .770 29.  570 29.  .781         29.  .19-1 29.  59S 29.61.7 
29.  042 

29.  009 

29.  11:10 

"(i  72" 

2").  742 

29.  779 

July  9  ... 29   893         29.  904 29.  DOS 
20.  91.1        29.928 29.  923 29.  923 

29.  923 
29.911 29.  914 29.  912 

29.  909 
29.911         29.917 

Jllh   10  .  .. 29   -'•'-'         29.880 29.  851 29.  S54 
29.  858 29.  .-11 

29.836 21).  823 

29.810 29.805 29.  79.7 

2-9.  700 

20.  791 
Julv  11  ... 29.791        29.788 

29.  7S8 29.  788 29.801 
29.  807 

29.  8I'3 

29.  8:11 
29.  805 

29.  80.1 29.  HI.1 

29.810 :  0.817 

29.  8V3 July  12     .. 21)  71'0        29  793 29.  80(1 29.804 29.821 29.  823 
29.  1-23 

39.  >:r, 29.  829 
2:i.  831 

29.  839 

29.  - 

20.841 

July  13  ... 29.  842       29.  8<4 29.  846 2(1.  84.7 29.  86:1 29.  807 
29.  867 

29.  870 29.  870 
29.  S.lll 

20.  -0:7 20.  874 

29.  803         29.804 

July  14  ... 29.  S.'S        29.891 29.  890 
29.  f  91       29.905 29.  90S 59.  913 

21).  918 

29.  924 

20.  027 29.  929 
20.933 29.910         29.947 

July  11    .. 2(1.  972        29.  985 29.  901 30.  005 
30.  007 30.012        30.019 

3lMI-.ll 

30.  1134 

311.  ,,:.!' 

30.  054 

30  l>54 

30.  (  01 July  1C  ... 30.098        30.101 30.112 30.  113 30.  1)9 30.  1-2;      :.».  121      2.0.117 
3".  Ill 

3'i,  109 
311.  113 

30.  101 
3IU08           3(1.102 

July  17  ... 30  027        311.015 
30.01.7 30.010 

30.011 

29.  :.ii5 29.  9>0 29.  90S 
29.9.11 

29.  942 

39.0111 

29.91.1 

211.  9.  '5          29.886 

July  18  .  .. 29.718       29.717 29.  714 
29.  680 

29.681 23.071)       29.671 29.  648 

29.  03S 

29.  Oil 

2".  021 29.611 
2-9.  r.W         21).  602 

July  19  ... 29.  59l) 
29.  605 

29.  6-4 

29.  509 29.  613 29.610        29.000       29.607 

29.  001 
29.  004 

29.001          20.598 

July  20  ... 2H..V2I 29.  534 29.541 29.  542 
29.  544 29.516        29.  .112 29.  544 f!l.  513 

2:1.311 29.  542 

29.  7.13 

29  :.7rt         29.  30C 

Jul\  21  .. 29.  047 29.  Or.4 29.  670 
29.  CXI 29.7U1 

29.701        29.  7i'9 

29.  722 

29.  737 
29.  731 

29.  7H 29.  753          29.775 

July  22  .. 29.  855 29.8   7 29.  8.79 29.  88X 
29.  Mil 

29.  893        29.  895 29.  903 
29.  905 

29.917 

71).  1.  11: 
29.  927 29.933         29.942 

July  2.1    .. 29.  9(i8 
3:1.100 30.017 30.1,31 

30.1311 

30.  043        30.  047 30.  0.11 
30.  0:13 

SO.  064 30.  070 

JO.  083         30.095 
July  21  .. 

no.  157 30.100 
30.  109 

30.  18,7 
30.  205 30.210        30.211 

3').  220 

30.  228 

30.  230 

3d.  314          30.  241 

JuU  21  ... 30.  244 
30.  218 30.  2.14 30.  2.16 30.20H 30.  203        30.  264 30.  264 30.  203 

30.203 

30  201 

30.  300 
:        to          30.2«4 

30.  19.1 30.  21)3 30.192 BO.  194 30.  192 30.  isl        30.177 30.  170 

30.  107 30.  161 3-1.  1.10 

30.  140 

30.113         30.134 

July  27  ... 30.  017 30.017 30.017 
30.  019 30.013        30.0111 

29.991. 29.1)01 
29.  980 

29.  909 

20.  '1.70           20.  952 

Julv  28     .. 29.  848 29.  830 2(1.  83S 29.  831 

29.  838 
29.  833        29.  81  1 29.803        29.791 .  29.  789 

39.  773 

29.  7111          29.  757 

.July  29  ... 29.  700 
29.  770 

29.  786 
29.  801 29.  818 29.831        29.616       29.8.70        29.  Mil 

29.  >7I 

29.  -00 

32         29.  938 

July  30  ... 30.000 30.  021) 30.  035 
30.  031 

30.0.10 30.061        30.  GOO       311.073        30.073 

3,1.074 

30.  080 30.  081 

3,'.  OH!         30.  095 

July  31  .  .  . 31).  03.7 
3(1.  1.23 30.  019 30.  Oil 30.  016 30.015        30.0119 30.  003         29.  903 

29.  985 

70.  97.- 

39.  973 

29.  971 

M  <-:.  li  s  .  . 2D.S52 29.  854       29.  877 
29.  8.18 

29.  867 29.800        29.86.1 29.80.1        : 29.  802 
29.  801 

29.868 

Date. 
3  p.  in. 4  p.  m. 5  p.m. 0  |l    111. 

7  p.  m. 

*  1..  in. 
V  p.  m. 

10  p.m.    II  ji.  ni. 
n  ii.iu. 

££ 
Mas. Jlin. 

1883. 
July  1  .... 

29.  738 
29.  734 29.  730 29.710 

29.  701) 
311.701          29.09.1         29.690 30.  1188 

30.  Till .120 
Juh  2  ... 2(1.  747 29.  7.  16 20.771 29.  789 211.797         2:>.  Sll)         21'.  801         29.797 21).  792 .144 
July  3  .... 29.813 29.  820 29.  820 

29.  831 

29.  825 
Id         29.807         29.  801          29.793 

21).  78.7 30.  79X 
30.  -'   11 29.  77.1 .058 Juh   I    ... 29.  723 29.  734 

29.  731 
29.731 29.737         21'   710         3D.730         29.712 29.  743 29.711 29.  772 

.053 

Julv  5  ... 29.  7.72 29.  748 29.  744 29.  739 29.731 29.  721 29.711        2(1.099        29.07 

.081 

JuIyO    ... 29.  582 29.  .196 29.001 
29.  007 29.  611 

29.  61S 
29.630         211.1112         29.637 

20.  017 20.001 
29.  .77,1 

.085 

July  7  ... 29.019 29.  (120 29.  024 29.019 29.019 211.00:1       29.009       29.003 20.  021 

39.  .',93 

.060 

Julys  ... 29.810 29.  828 
29.811 39.8.71 

•".)  i-il  : 

29.  S7I          29.890         29.  Mil         29.  -117 
29.  Mill 

29.  741 

20.  -07 29.  370 

.321 

Jiil>  (I..... 
29.  9J3 29.921 29.  f  99 211.  .Mill 29.890         29.  ,  -Sll         211.:-- 

29.1--70 

29.  900 20.  028 

20.  ,S-0 

.  0,12 
July  Hi  .. ;'.l.  793 29.  794 29.  790 

29,792 29.7:11        29.709       29.799        :•: 

2"l.  so:: 

29.  814 
29.  802 .077 

July  11  ... 29.821 29.820 29.  808 
29.  SOS 29.  sim 

'")  ̂ U*i 

29.  ,M3        211.8'KI        29.  .MO 2(1.  800 

29.  823 

20.  7.-8 

.035 
Jnh  12    ..      29.  (v.l 

29.  8,-,  1 
29.  sll 29.848 •I'd!  8-18         29.8.70         29.1 

29.  834 

29.  8.18 
.  11115 

July  13    .. 29.  80S 29.883 
29.  888 29.891          29.887 

211.  Mill         29.897         29.1)02 

29.  901 
29.  «72 

29.  8  12 

.000 

July  14  ... 29.  9.73 
29.  1'30 

29.11.:"         211.  911.7 29.972        29.959        2:1.979        29.  909        29.970 20.  11.72 

29.  93.1 

29.  07:> 

.101 

July  1.1  .., 30.  081 80.993       80.091       90.088       30.080       30.  no:,       30.1111 

30.  1  1  1 
30.  031 

:iu  1  1  1 
.139 

Jiih  10 30.  10.7 
30.  107 

30.098         30.088         30.088         30.077         30.  "71          30.  l!03         3.1.047 30.  097 
30.  124 

.084 

Juh  17  ... 29.  Srf) 29.  870 29.  8.1.1         21'.  841 29.  828 29.811 
29.  Koo        29.779        29.701 29.  74.7 

29.  007 .  282 Juh  1-  ... 29.  .799 29.  600 29.  OM        21'.  .191        29.594 29.  79J 29.  .19.1        29.  3(1(1        29.  791 29.  393 

20.  ',18 

29.  594 
.  120 

July  19             2:'.  01,9 29.003 

•0   7M4 

29.  .181 

29.  360         29.  .'.li'i 29.7311        30.    -1' 
29.310             .067 

Juh  20  .  .. 
"(I.  .174 

29.  ."»:: 

29.  792        29.  793        29.  003 29.601        29  61  s        2(i.  028        29.638 29.  047 21I..77I 29.  047 2H..1SI              .120 July  21  ... 29'  781 
29.791 29.801 23.  803         29.  815 29.818       29.817 29,823        29.  S27 29.  840 29.  7  74 

29.  840 
.  l'J3 

,1  uly  22    .  . 29.  970        29.  97.7       29.  977 
29.  98S 

30.002         30.010 
20.0.11 

.155 
July  23  ... 30.101 30.11.1       3D.  115 

30.  118 
30.  130 30.133 

30.  H-! 

30.  079 

30,  153 

.155 

July  21     .. 
30.  25:. 

3d.  202        30.  263 
30.  200 

30.  277        30.  210        30.  317 30.  230 30.157            .106 
Julv  2.7 30.  2.18 30.  3.13 

30.  240 110.232        30.231 30.  224 30.  222 

30.  214 30.2.1I 
:>0.26!4 

30.214             .055 
July  20  .  . 30.126       30.114 

30.  107 
30.098       30.082        3H.07.) 

30.  067 

30.  (Mil        30.  0.16 
iiaaos 

30.049             .154 
July  27  ... 29.  9.73         211  939 211.1121 2C.  923        29.  91S       29.900 

29.  8U-( 

29.  894        29.  877 

•".1   .-.:,- 

20  mi-              .155 
July  28  ... 29.7.19       29.750       29.739       29.739       29.738        29.738 

29.  7.10 29.  7.7.1 29.  770 29.  700 

.110 
29.911         29.  9.10 29.901        29.907        29.972 20.  1)82        29.  991 21).  ODD         30.  00.7 

30.01-1 

39.  001 
30.014 

29.  TIKI             .  254 

Juh  30  ... 30.100         30.100         30.1,92         3ll.l.,V.)         30.080         30.067         30.070 

JO.  071        30.0.70 
30.  OH 

3(1.  IOO 
31'.  I'm-             .094 

July  31  ... 2:'.9.11        29.  914        29.939       29.938        29.923        29.923 29.  91  «       29.  927 
29.1113 20  0,  : 

».  !)!3             .122 

HfennH  .. 29.872      2K.S74 
211.8,.!        29.872        29.872        29.807        29.871         29.8119        29.  SI'S 29.  IfRO 29.  SOU 29.  921 

ill.  HI2             .  110 

1       ^ 

II     K.v    44           "<l 



226 
EXPEDITION  TO  POlls'T  BARROW,  ALASKA. 

Tallies  slioiriny  jirrxxurc  of  air  at  U gin  tunic  from  October,  1881,  ?o  Aityuxt,  188:! — Continued. 

[liii-ur  a.  17lM-i.     Y\':;iliiDglon  mean  time.    Corrcctioii  furloc.il  time,  —  5  limn*  17  min 

Date. 1  a.  m.     2  a.  in. 3  a.  in. 
4  a.  m. 

5  .1.  in. (i  .1.  m. 
7  :i.  in. 

N  ;i.  in. 

9  a.  m. 
10  J.  Ml. 

II  ;:.  III. 12  m. 1  p.  III. 2  p.  in. 

1 

1883. 

AUK.   i..- 29  .920 29.918 29.915 
29.910 

29.  902 29.  697 
29.894 

29.888 

20.  878 

20.  8<H 

29.  .-  :i; 

29.  825 29.821 29.810        29.  818 
29.  Ulli 

20.  Mil 

20   Hill 
Any.    »,.. 

29.  826 

29.  8-J7 

29.  843 29.841 29.  817 29.810        29.862 29.  S18 
29.851 

A  ny.    4  ... 29.835 29.  803 29.800 29.  806 

•.  0.  Mill 

29.  P58 •20.  825 
29.  820 29.  824 29.818        29  817 

20  S»l 
Aug.    0... 29  KM 29.  8l>7 

29.  875 

29.  878 29.  879 

29.  c'.-5 

29.911 

20.018 

20  ll.'O 

All".    7... 2(1.  950 
-.9  (in:: 

•M.  !Xi:] 

2".  1)70 
29.978 

29.B78 20.972 
Any      B... 29.981 19.  988 29.  993 29.  999 30.  001 

30.009 
30.015 

Any.   ii... 59.998 
•.".i.  '.  1:11 

29.993 29.  C7!> 29.  977 29.970 
29.  905 

29.  947 
20.  7!KI 29.  787 

29.  77:: 
29.  749 29.  740 

29734      29.723 
20.710        20.  7i  .'5 

20.  091 
29.1195 Any.  It... 29.  liVS 

20.  094 29.  OS4 2!'.  (oS 

29.  09B 
29.  691 29  079       20.  079 

20.1171 
29.  CDS        20.0111 An;;.  1-'.  .. 

i!>  :.(•,:> 

2:1.  650 

29.  551 29.  546 29.  549 29.  532 
2.1.510 

29  514  '     20.511; 
29.505 

30.  f, 

Any.  13... 29.  512 29.  512 29.  515 
29.  526 

29.  532 29.  534 29.  534 
29.  u!4 

29.  551 20.  5M 

29.  r-Oil 

.1          20.577 

Any.   14... 29.  022 
29.  029 

29.  034 29.  030 29.  050 

29.  050 

29.  061 
29.  061 

29.  650 
29.05:1        29.609 

29.664 

Anjr.  I.").  .  . 
29.  7G5 

20  77.'. 

29.  787 29.  787 29.  784 
29.  802 

29.  797 
29.  793 

29.  786 
29.  7i:8 

20.  750 

29.  742 

29.  u:il 20  n22 29.  015 
29.011 

29.610 29.012 29.  600 
29.  5!ii; 20.  578 

20.  5711 29.548 
20.  543 Aim.  17... 29  :;72 29  357 29.  339 21P.  325 29.319 

29.  307 

29  2<»7 

20.  :n  5 20.31:: 
20.345 

Any.  18... 29.314 29.  3-0 
29.  313 29.319 29.  325 

29.  335 
29.  350 29.358 

20.  375 20.422        29.137 

Aim.  13... 2S.  C42 20.  fiOO 29.075 29.  091 29.700 
29.  713 29.  728 

29.  741 
29.  751 

29.  700       20.  ',  : Any.  20... 29.  872 
29.  840 29.810 

29.  795 29.  755 29.  713 
29.  081 Any.  21... 

•9.611 
29.  527 29.545 29.571 

29.  590 29.011 

29.  6.'9 

20.  058 29.  701 29.  720       29.  753 

20.  800 
Any.  22... »0.  056 30.084 

80.  «90 
30.  1119 30.111 

30.  1  18 30.  120 30.118 

30.115      "<l.l'..'-2 
:;.)  i.ii        :;o.  r.'i 

Any.  23... M.  ('22 30.  (ICO 

2'.i.  UN) 

29.  970 
29.  950 

29.  934 
29.  9(J(i 

29.  872 

29.  fi.-,7 

Aug.  24... 29.704 

29.  6*5 

29.  607 29.  627 29.  608 29.  572 29.  542 
29.  505 

29.  400 

•-H.48:;        29.482 
20.  !91          20.524 

29.  111)5 30.014 30.  022 30.  050 30.  005 
30.  065 

30.  005 30.  1102 
30.052 

36.  ('50 

30.1  -5       30.013 
30.003 29.984 

Aim.  "  i  .. 29.  (145 29.  590 29.  503 29.  5)0 29.  523 
29.  518 20  487 29.512                                         291671) 20.  (ion 

Any.  27".. 
29.877 29.912 29.933 29.  946 29.  945 

29.  939 29.  941) 20.  80(1 29.  905       29.  913 21).  902 
29.  870 

Means  .  . 29.760 

•2H.7I17 

29.760 29.  708 29.  7U5 29.  764 29.  761 
29.  755 29.  752 

29.  752       29.751 

•29.751 

2)1.751 29.751 

I>:lt«. 
3  p.m.  1  4  p.m.      5  p.m. 

0  p.  m. 7  p.m. 
8p.m. 

8  p.  TO. 
10  p.m. 11  p.m. 12  p.  m. 

Daily 

moans. 
Max. 

Min. 

I'.anyd. 

1883. 
Aug.    1... 29.  800       20.  MM       20.  865 29.  POO 29.  858 29.850 29.  845 29.  840 29.  839 29.816 29.  879 29.  830 

.084 
Aim.    8... 2ft  815 29.  82:  i        21'.  KiT, 

I'll.  820 

211.  8-.'fi 

29.  8.13 29.  830 29.  S31 

20.  e  11 
29.  833 Any.    »... 29.  857 

'  29.  869 

211.  850 29.  853 29.  857 29.  855 
29.  858 

29.  850 
20.  850 

.  030 AIIR.  4... 29.  S37 -.9.  8H       2:1.  859 29.  848 29.  841 29.  845 29.844 29.  839 29.  829 29  851 
29.  Hill 

.1  27 

Alii;.    B... 

":'.  8  1 

29.841 2!l.  841 
29.  845 

20.  8.19 23.851 
29.  857 29.  -53 

29.  850 29.  832 
20.  857 

29.817 .  (HI) 

Any.    0-.. 20  92* 29.943 29.9)0 29.  949 

20.  0  v> 

29.  954 
29.  955 29.  052 20.1111 

.1(10 

An;;.    7  .. 2»  (170 29.  (177 211  1)75 29.  981 29.  980 
29  978 

29.  1)77 29.  978 
29.  073 29.  072 

29.  li'i; 

.  02.1 

Any.     8... 30.  021 39.081 30.  027 30.  027 
30.  020 

30.  013 30.  008 

30.  0110 

30.007 

All!.'.     9... 29.879 29.  807 29.  852 
29.  835 

29.  829 
29.  823 29.813 

29.  804 

29.  70S 

29.903 

20.  996 

.  211(1 

Any.  10... 29.  089 29.686 

211.  li.-C 

29.  691 
29.  1108 29.098 

20  721) 
29   081 

.  1110 

Any.  11... 20.  042 20.642 

20.  li  .11 
29.  80S 

29  r.92. 

•.'o.  :•'«. 
29.  574 

29  .'09 

29.  050 
29.698 .  129 

Any.  12,... 29.600 29.  41)0 
29  498 

29.  497 

29.  503 

29.  499 29:508 

20.517 

29.565        29.  191 .  1.74 Any.   13... Ml.  577 29.  594 29.594 

20.  Ot'3 

29.609 
29.  016 29.617 

29.  505 

20.1117 
20.  512 

.  i:i5 

An-.   11... 29.  092 2!'.  7;  11 29.7J1 
29.  729 29.  733 29.  737 29.  734 

29.749 
20.  753 

20.  6SS 

.131 Any.  IS... 
:."!(.  721 

29.714 2:1  C,.!!) 
20.  092 29.  078 29.  1175 

29.002 
29.  liJll 20.  037 

29.  738 
20.  802 

.  1115 

21>.  .",22 
' 

29.  470 29.  450 29.  432 
29.414 

29  404 29.  537 20.1131 

.  240 
Any.  17... 2».  352 29.355 2:1.  :;oo 

29.  352 
20.  349 29.  337 29.  323 89.306 29.333 

2H.30U 

.CI10 

Any.  1<J... ».  495 29.  513 29.  572 29.  586 
29.  590 

29.  000 29.  620 

29.  (i'lli 

20.  152 

Any.  19... S«.8G8 

'jo.  PflS 

29.917 
2!)  933 

29.  9'  8 
29.  933 

29.  9'15 

20.  923 29.  023 
29.811 

.  203 

Ally.  20... 
2(1,  527 

29.  -179- 

29.  470 29.  409 
29.  470 

29.482 29.  402 20.  113(1 20.015 

.4)0 
Any.  21... 29.  8»:: 29.  870 29.  913 

29.  035 
29.  9:10 

29.  985 

80.004 30.  017 80.  1)46 
29.  773 29.  51  1 

.531 

Aim.  '-'_'... 
3(1.118 80.  099 ilO.  094 30.  078 30.  007 

80.053 30  044 

30.  030 
30.095 

SO.lIi'J 

.  COJ 

Aim.  2»... 29.  830 21'.  hill 29.817 29.  804 29.  785 29.  709 
29.  7511 20.  735 

.  287 

Aim.  Jl... 2«.  56» 29.  7.!6 29.  782 29.  823 29.  875 20.013 29.  373 
20.  008 

.491 
211.  950 29.  840 29.  808 20.  704 

29.  llli.5 
20.  ur. 

.  101) 
Ail!'.  20... 

29.  T:I:I 

29.  701 29.787 29.811 
29.  8.11 20.  855 

20.  042 291487 
.379 

».  853 29.  792 29.  791 29.  751 29.  727 Li).  711 29.854 
"M-'  MM  .. 

29.  758 ».  7UO        29.  7SJ.        20.  7CJ 29.  705 29.  703 29.704 
29.  701        20.  7«) 

29.  758 
29.  700        29.  854 29.  004 .  190 

•  Station  aim; 27,1883.                                                                                                  iApi"-.-.  imatcd. 
Atmospheric  pressure,  corn 

Month SIcau. Max. Mill. Range. 
Montli. 

Moan. 
Max. 

Min. 
ll.-inyo. 

Month. 

Max. 

Min. 
1881. •i    

T.    

.T:tu:i.'iy    
February    
Miuvli    

29.891 
2li.  858 1.600 

1.  M12 

1882. 

May    .linn'    

July    
Anynst    
September    
October    
November    
December    

Wholo  ppi-ind  . 

30.  080 

29.  804 
29.811 
29.  a  12 

29.  82S 3n.  118 

30.  422' 

:;o.  22J. 

30.110 
30.  37.1 

30.471 
30.  23? 30.  524 

29.  773 

20.  (140 

29.310 

29.4J-, 

0.  649 
0.004 

1.175 1.426 
0.  050 

1.208 
1.512 

.Tumulty    
)''cl>riiiiry    

March  .'.    
Apr.il    ll;iy    

Juno    July    
Anynst    

Wliolo  pcrinil 

'120.141! 

•20.  Ml  .,1.2, 

211.  8.-" 

20.  77030.  li 

1.038 
1.0  It 
1.  340 

1.222 
1.400 

n.  1172 

0.  75(1 
0.828 

29.  870  30.  7(1-'  20.  108 1.600 

29.  83(! 
20.  725 

23.  980 

30.  505 

30.  74  5 20.  424 

.!.  26- 

1.270 
1.055 

1.149 29.903J30.987 28.  283 2.70) 29.  964 
3(1.  0(12  2.-.  002        1.97') 



i;\ri:i)iTi()x  TO  POINT  r,.\i;i;o\v.  ALASKA. 227 

Table  shoiciiir/  tlir  tanpcnitnrc  of  flic  airnt  1'ijlunmic  from  Or.lohn-,  I  SSI,  t»  An//i/.';t,  !883. 

(Mn:;M  "I'  tlir  tli<.<ji.'ii'mHiT  atovetbemrfhteoftbG  i-:n-|li,4  I.  c  I       \\",is]iiii-l"ii  ini-un  limi-.     Cuinrtion  !"  irdnri'  In  in.  iii.  inr.i!  I  line,  —.'.hours 
17  IM:II 

!)..!.• 
1  ft.ni. 2  a  in. 3  :i.  in. 4  a.  in. 5  a.  in. 0  .1.  ui. 7  a.m. S  a.m.      '.)  a.m. 10  a.  m. 11  u.  in. 

12m. 1  p.m. 

i  p.  ni. 1881 0(t.  18.... 31.1 29.0 30.4 

31.5 
33.3 

:::;.  :: 

33.8 34.0 

:;:,  7 

85.  11 

:;.-,.  o 

87.5 
Oct.  Ill  .... 

IS.  1 

:;»  2 

.'17.  3 

30  4 ^:.  8 
36.0 

::ii.  2 
30.  2 36  0 

:i4  7 

33.8 

34  0 

34  4 

:;:i  7 

Oct.  2n  .... si  :: 81.0 
ax  7 

SI).  8 ai.o BO.  8 

::<>.  2 

I'll  4 

29.4 M.  2 SB.  2 

L'X.  2 

27  4 

ji;  li 

Oct.  21  .... 

•_'.-.  o 

2&  .1 

24.3 

•-'.-,.  1 

2S  (i 

25.0 
20  4 27.5 

2!l.  !> 

28.0 

28.3 

28  0 

27  0 

27  4 

21.0 «.« 

SO.  3 
19.9 19.5 18.8 

17.  G 
17.1 17.4 10.1 

10.1 

14.5 15.5 

16.2 

o.-t.-j:;    in.  (i 
19.  1 

17.1 18.4 ui.  2        in  c 19.7 

19-.0 

19.4 10.1 iao 
IK.  0 

ia7 
0,-t.ll  .... 15.  8 14.5 

15.  « 
1  "»  2 

14.1 I2.li         li.'i 13.7 
It   !! 

17.8 17.4 19.1 

17.0 10.8 
llct.25    ... 13.8 1L'.  0 

10.2 
0.1 

H.8 

8.  8             9.  4 9.4 

8.0 
8  .  r, 

8.3 8.1 

7.9 7.6 

97 10.0 
10.7 

10.8 10.7 10.8           11.8 
11.7 

12.7 

12  9 

12  fi 
11.1 

11.2 

12.0 OetI7  ... 11'.  1) l:.7 12.0 
11.0 11.3 11.4            10.0 

10.1 
10.7 10.8 10.7 

0.9 

0.0 

9.1 

• 14.8 11.2 14.0 15.1 
15.2 

K..7            17.2 17.3 17.0 

17.0 

10.8 

17.8 
18.  0 

10.8 

<)ri.'.!P  .... 
15.8 

15.7 15.  5 

l.-i  7 

16  4 102            17.0 17.2 
10  8 

17.4 
17.5 

17.5 

17.7 17.8 
Oot.SU    ... 

::;.;-. 

23.2 21.7 
15.8 

13.7 

9.9 

7.0 

li.  2 

8.8 8.2 

0.5 

Oct.  :;i  ... 13.6 17.  « 
15.0 

15.3 15.5 15.8 

10  -1 

14.3 13.2 15.3 15.8 

15.3 

15.0 
17.4 

20.  5»        "0.  51 
jn.93 19.  C4 10.78 

19.61 19.  51         19.  30 19.  40 19.31          in.  05 
19.00 

19.08 
19.37 

l>.i!c. 
3  [Ml,. 1  j>.  111. 5  1>.  in. 0  p.  ni. 7  p.  m. 

S  ;>.  in. 

9  p.m. 
10  p.  m. 11  p.m. 12p.m. 

D.I,  Is 

moanx. 
Mat. 

Min. 

Diff. 

• :;ii.  i        MI  i 37.7 
38.  3 

;w.  r, 38.  4           :w.  1            58  3 

88.  1 
35.  75         38.  1 

28.  .1 

08 
Ocl.  Ill       . 

::.:.  '_' 

:si.  :i 
:«  B 31.8 

:i2.  1 

30.5 

:;ci.  7 BL8 

34.  1.1 41.11 
29.9 11.7 

Oct.  20    

•JO.  B 

•J7.  '2           20.  4 27.2 

L'6.  6 

2C.4 

2.'..  8 

2.1  :i 
25.5 

us  :-j 

38  1 21.4 

13.7 

Ocl.  21  ... 
IT,.  2 

•J.-..  11 

25.  1 
•J4.  1            21.  1 

2:1.  i 

•J2.  fl 

83.8 81.8 81.8 
10.0 

Oct.'JJ       - 

IS  '2 

i  s.  o 
19.1 111.1 

18.9 
18.0 

17.7 

17.0 18.0 ian 2D.  9 14.4 
15.5 13.3 IS  4 

18.1 
17  4 17.4 17.3 17.1 

lf,.0 
15.7 

10.1 

18.20 

21.0 

14.5 

0.5 

Oct.  21  .  .. 10  (i 
l(i.  0 

14,8 
It.  7 

14.7 14.0 14.0 14.  1 

13.3 13  7 16.26 

2.1.  0 

JO.  4 

14.6 
Oct.  25    ... K.  .1             7.  7 

7  s 
7.7 

75 

7.3 

8.0 7.5 

8.8 9.0 

8.74 

12.1 
0.0 0.3 

• 1.'.  :i                              12.0 
12  8 

IS.  7 

13.1 12  9 13.0 
13.3 

13  0 11.97 10.5 7.4 

9.  1 

Oct.  27    .. 
f>.  - 

11).:; 

9.9 
12.0 

10.  8             68 0.8 
O.It 

13.2 

10.  2J          1.1.  0 2.5 10.5 

IB.  9 

•-'0.  (i 

in  :i 

1U.  1 
M  •'           ID.  3 

ix.  :. 

15.0 
17.1 

1  7.  .-11 

20.0 10.4 0.0 

Ot.2».... 

•jo  11 
:'".  7 

20.  li           -JO.  li Z4.3 24.1 24.4 IS.  OS 
24.0 14.0 10.0 o,  t.:;n :  1  .1 17.  U 

IK  7 1  :'..  K 

9.  1     :         8.  9 13  0 
18  8 

1  1.  11 
15.  10 24.2 4.3 19.  » 

o-t.:;i    .. 17.  (i IT.  (i 
1G.O 

10.  2 i;;.o        10.1 
10  0 10.  :i 

10.0 15.09 17.0 11.5 

5  -i 

fl.21          -JD.05 1II.7U 19.  10        IS.  Oil          1885 19.  58 
25. 19 

1 1.  28 

10.91 



228 EXPEDITION  TO  POINT  HARROW,  ALASKA. 

Table  showing  the  temperature  of  Uicair  at  I'ylaiimie  from  October,  1881,  toAiujunt,  IS&i—  i'ontinucil. 
im':in  tii::i'.   Curri-rtiiiii  \«  reduce  101;  rue,  —5  hours |ll.-i-lii  .if  the  thermometer  above  the  snrlaie  of  l  he  carl  1).  4  I'm 17  minutes.  ] 

Date. 1a.m. St.m. I  a.  m. 4  a-iu. 
3  a.  m. 0  a.m. 7  a.m. 

*  a.  m. 

9  a.  m. 10  a.  m. II  a.  1,1. 

12  in. 1  ]>.  in. 9p.m. 1 
1881. 

Nov.   1  ... 10.0 15.8 
iao 

15.  » 15.2 14.9 It.  7 13.7 

12  :, 

11.8 9.0 
11.0 

10.8 

10.9 

Nov.  2  ... 12.0 
11.0 

11.0 10.8 

11.0 
10.0 11.1 10.6 

10.8 
10.9 10.7 10.0 12.7 

Nov.  3  ... 12.  0 11.  6 10.7 
10.2 

11.8 

9.9 0.9 10.4 da 

9.4 

8.0 7.8 7.  2 

mi 

Nov.  4  ... 6.  8 c.o 
5.3 

5.0 

4.8 4.2 

3.9 4.2 4.2 4.5 

5.1 

R.4 

ill. 7.1 
Nov.  5  ... a.  8 

4.4 
4.8 4.0 4.4 3.3 3.4 

2.  H 

1.0 

0.2 

0.1 

—  3.0 
—  3.  5 

Nov.  0  ... 
—  3.4 —  4.2 —  4.7 —  5.8 —  5.8 

—  7.5 —  7.9 —  9.5 —  ft.  3 

-  9.3 —  9.3 

—    7.  7 

—  8.2 
—  6.7 

Nov.   7  ... 
—  4.9 —  3.2 —  3.0 

—  1.9 —  2.3 
-  5.0 —  5.7 

—  7.5 
—  7.0 —  9.1 

—  9.7 
—  7.!) 

—11.0 —11.1 

Nov.  8  ... 
—  3.7 —  4.9 —  5.3 —  5.0 —  4.9 

—  4.9 -  4.6 
—  4.2 

—  3.8 
—  4.0 —  4.9 

—  4.4 
—  3.  9 

—  4.4 

Vov.  9... 
—  2.7 

—  2.1 —  3.1 —  3.0 —  2.3 —  1.7 —  0.1 

—  0.4 
—  0.7 —  0.1 

—  1.2 -  1.9 
-   1.0 

—  1.2 

Nov.  10  ... 
—  0.1 —  1  :t 

—  2.1 —  3.0 
—  3.0 —  3.4 —  3.8 

—  4.8 —  5.3 

-  5.4 
—  4.4 

—  3.2 

—  2.  5 

—  3.0 

Nov.  11  ... 
—  4.1 —  3.9 —  3.7 

—  5.1 —  5.3 
-  5.4 —  4.5 

—  5.6 
—  8.3 —  7.5 

—11.0 

—11.0 

—11.9 
-11.0 

Nov.  12  ... 
—14.3 

—14.5 —13.  4 
—15.4 —15.6 —15.2 —16.0 

-16.4 
—10.3 

—15.  !> 

-15.6 
—17.r, 

-17.0 
—16.6 

Nov.  n  ... 
—111.2 

—19.2 —  1'J.  4 
—19.4 —20.3 —20.  4 —21.  0 

—21.6 —21.0 —21.  8 —21.0 -21.1 

—2".  7 —20.1 

Nov.  14  ... 
—14.1 —11.9 —10.  1 

—11  8 —  7.  5 
—  3.6 -  0.6 

—  1.0 
—  1.0 

—  9.7 
—  9.5 

—  1).  II —  !l.  1 

—  7.7 

Nov.  13  ... 20.8 

•JO.  7 

20.6 
22.4 22.7 

23.  5 

24.0 

21.5 
24.4 24.5 

24.5 

24.  r, 

24.8 
25.  (i Nov.  10  ... 

•.'«.:! 

24.0 

•J3.7 

2H.  11 19  8 18.6 15.7 8.5 
li.  0 1.0 3.7 ::.  (, 

—   I,.  S 

1.4 

Nov.  17  ... 
—13.2 

-12.0 
—13.  0 

—13.  0 —14.7 
—14.6 —15.5 —14.3 —12.  5 

—16.6 
—16.0 

—17.  5 

-16.4 
-15.4 

Nov.  18  ... 
—  4.0 

—•4.8 
—  5.  3 

—  4.9 
—  6.2 —  6.5 —  6.7 —  6.2 —  5.  (i 

-  5.8 —  5.  2 

—  4.4 —  4.2 —  4.2 

Nov.  19... 
—  1.6 —  0.9 —  0.5 —  0.4 

—  0.2 
1.3 

2.1 2.3 

•>  t; 

3.0 

-  2.1 

3.0 4.4 

5.  2 

Nov.  20  ... 
0.2 

G.4 3.8 2.7 1.4 4.4 3.4 

1.5 

1.4 

3.2 2.8 
2.7 

4.2 

5.2 

Nov.  21  ... 8.8 6.0 
4.7 4.4 4.2 

3.8 3.2 2.1 1.5 

—  0.5 —  0.8 

3.0 

2.4 

Nov.  22  .  .  . 
—  4.9 

—  5.8 —  5.8 —  6.0 

—  «.  7 

—  7.5 —  H.O 
—  8.2 —  !>.  3 —12.3 —13.  0 

—1.-,.  7 -15.3 

—15.5 

Nov.  2:i  ... 
—19.8 —19.0 —19!  7 

—20.  2 —21.3 —23.1 -23.il 
—22.6 —21.  5 —21.5 —19.7 

—17.  ", 

—15.4 

Nov.  24  ... 
—12.1 —11.7 —13.0 

—11.0 —11.2 —11.4 —11.1 
—11.0 

—11.1 
—10.0 —10.  5 

—  a  7 
—  li.  1" 

—12.2 

Nov.  23  ... 
—10.  5 —  SI.  7 —  !l.  0 —   7.  7 

—  6.1 —  3.7 —  3.6 —  5.0 
—  3.2 

—  2.  0 

—  1.8 —  1.9 
—  0.7 

—  0.6 

Nov.  -JO  ... 
5.4 

5.1) 5.1 2.5 

3.0 3.4 

3.  5 

2.1 

1.2 

0.9 0.4 

0.6 

0.0 

Nov.  27  ... 4.G 
5.0 

5.5 
5.7 

5.1 5.6 5.0 4.9 5.  3 6.4 7.2 as 
10.0 

Nov.  28  ... 22.  9 
21.9 19.8 15.0 14.1 12.3 

11.  (i 
11.6 

0.8 

B.6 8.5 8.2 

SI.  7 

12.0 
Nov.  29  .  .  . 19,0 111.4 19.6 19.4 

20.0 
20.7 

23.  r> 23.  5 23.  5 
22.  11 

21.5 

15.4 

11.8 

8.0 
Nov.  :iu  ... ail 2.  2 

0.4 
—  1.2 —  3.2 -  4.2 

—  5.6 —  5.4 —  5.0 —  0.3 
—  6.1 —  6.0 

—  5.11 

—  3.1 

kfeawi.. 1.13 
1.87 0.60 

0.15 

-  0.04 

0.  03 

—  0.12 —  0.70 —  0.  02 —  1.55 
-  2.03 -  1.84 

-1.80 -  1.50 

Bate. '.1  p.  in. 

4  p.  m. 3  p.  m. 
0  p.  m. 

7  p.m. 8p.m. 

•I  p.  ,11. 

lOp.  m. II  p.  in. 
12  ]>.  in. 

Daily 

moans. 
Max. I)ifV. 

1881. 
Nov.    1  ... 12.0 12.1 11.8 

11.0 
10.8 

11.4 
11.5 11.3 

11.8 
12.6 

12.  Cfl 

10.1 

S.9 
7.2 

Nov.  2  ... 
13.9 

13.9 14.5 14.  5 14.5 13.4 
13.5 

13.3 

12.7 13.1 
12.16 

13.2 

'!.  :, 

3.7 

Nov.  3  ... 7.4 7.9 8.2 8.  (> 8.5 
8.4 

8.2 

8.0 

7.0 

6.2 

8.80 12.8 

4.4 

8.4 
Nov.  4  ... 

H.  2 
9.2 

8.6 

7.0 6.8 6.3 4.4 2.8 

0.4 
—  1.9 

5.18 

P.  0 —  1.4 
H.4 

NOV.  5  ... 1.6 
1.3 

—  1.9 —  2.9 —  3.0 —  3.2 —  :;.  7 —  4.1 
—  ::.  2 —  2.  2 

0.07 4.0 

—  n.  c 

10.6 Nov.   0  ... 
—  0.0 —  7.5 

—  7.0 —  6.2 —  5.8 -  4.2 —  4.4 
—  4.4 

—  4.0 —  6.9 
—  6.51 

—  3.0 —12.:) 

9.3 

Nov.    7  ... 
—  !>.  8 

—  8.9 —  8.2 —  7.0 —  7.4 
—  6.7 

-    5.3 

—  5.4 -  :..  1 
—  4.9 

—  6.61 
—  2.8 

—14.1 

11.3 

Nov.  8... 
—  r>.  i —  5.6 —  7.  5 —  4.9 —  5.4 

—  4.4 —  4.9 
—  3.8 

-  3.5 
—  :i.  5 —  4.63 —  3.  3 —  7.  li 

2.1 
Nov.   U  ... 

—  0.3 —  0.1 

0.3 

0.0 
0.4 

0.9 1.3 

—  1.4 

0.4 —  0.  X2 

—  0.3 —  7.3 

7.0 
Nov.  HI  ... 

—  1.4 —  1.8 
-2.1 —  2.8 

—  3.6 —  4.0 —  4.0 
—  3.4 —  3.0 —  4.0 

—  3.11 

—  1.0 —  7.  5 

6.5 
Nov.  1  1  ... 

—10.1 —11.  I 
—11.5 -15.2 —13.8 

—13.8 

—  —  1'J  1) 

—14.0 

-14.0 
—14.7 

—  9.  or —  4.  3 

14.1 Nov.  12  ... 
—14.  5 

—  13.  X —  i.-..  x 

—13.  0 —16.2 —17.8 

—18.2 

-18.1 
—18.1 

—111.  1 
—17.0 

H.  5 Nov.  1:1  .  .  . 
—17.9 —17.7 

—15.3 —10.2 —15.  8 
—18.4 

-17.  5 
—17.4 

—17.2 
-10.  0 

—18.90 
—18.5 

7.7 

Nov.  14  ... 
—  2.8 —  0.6 

2.5 

(i.  7 

8.7 
ll.l) 

12.4 13.5 

Hi.  2 

1(5.8 

—  0.  li:, 

I.'.  ! 

—21.0 

36.4 
Xo..  I.'.  ... 

2.-i.  11 

27.7 
23.  0 20.5 26.4 

2ti.  :i 
25.4 

27.  :: 

'Jl.  SJ 

211.  0 

14.4 

14.6 
Nov.  10  ... 0.5 

0.  U 
0.7 

—  0.2 —  0.6 
—  1.2 

—  2.  5 —  5.  X 

—11.2 
—11.9 

li.  00 
:iy.l 

—14.4 

44.8 Nov.  17  ... 
—14.2 -11.3 —  13.  0 

—14.0 —11.1 —  8.6 
—  7.1 

—  6.  5 

-  6.0 
-  5.  1 

-12.S2 

—  6.0 

15.  0 
Nov.  IX  ... 

-  4.  2 —  4.0 
—  2.3 —  2.1 

—  2.  1 —  2.  1 —  2.3 
1.1 

—  1.2 

—  4.  r: 

—  3.0 

—  9.1 

0.1 
Nov.  1  II  ... 

9.8 
7.4 8.8 

7.5 

8.7 0.2 8.9 8.9 

7.0 

::.  (it 9.9 —  3.11 

12.6 

Nov.  20  .  .  . 21.  2 21.  7 

•_"!.  5 

2*.  5 
20.7 

12.0 
15.4 

12.7 

12.5 

10.8 0.47 

—  2.1 

30.1 Nov.  21  ... 

•2.1 

0.4 

(1.  3 
0.2 

0.9 0.4 

0.  2 
—  0.4 

   .>  •> 

—  1.7 

1.98 9.8 

—  4.1 

13.9 

N<j\.2.'  ... 
—15.1 —16.5 —17.  (I 

—17.0 
—17.3 

—18.4 
-ae.4 

—18.2 

-IX.  7 
—  1!>.  7 —12.  83 

—  0.2 

   -M    j; 

IB.  4 

Nov.  2:1  .  .  . 

—15.2 —  U.8 
—in.  i —  16.0 —13.8 —14.  II 

—14.8 —14.7 -    13.6 
—12.  1 

—17.:  so 
—  17.0 

-28.0 

11.0 
Nov.  24  ... 

-11.1 —11.2 

—11.  l -10.  5 
—  9.7 

—  !).  ;: 
—  8.4 —  8.4 

:i.  :: 

—  8.  H 

—10.  05 

—11.0 
—19.2 

8.2 

Nn.  •-'.',  ... 1.4 

0.7 

.->.  2 

4.9 
5.1 5.2 4.4 

4.7 

II.  5 

5.  4 

—  0.  82 

6.0 

—13.  li 

19.0 
0.0 1.4 

2.  (l 

2.9 
2.  3 3.2 3.0 

::.  2 

4.0 4.7 

2.  53 

:,.  o 

—  1.7 

6.7 

10.8 13.3 145 
14.7 14.0 

10.3 17.8 
18.6 

2(1.  7 
24.  1 

10.57 
21.  0 

2.3 

18.7 

Nov.  -M  ... 13.0 ir..8 16.0 
15.  « 15.6 15.4 21.1 21.  7 

22.  11 

ia« 
15.21) 24.  0 

B.8 

17.2 
Nov.  2!)  .  .  . 

0.  3 

5.2 o.o li.  8 
0.9 6.1 5.8 

5.7 
li.  0 

8.1 13.62 

•j::.  5 

4.3 (ft  2 
N«v.  311  ... 

—  O.fl 
—  U.  7 

1.6 
2.0 

1.8 

2.3 

2.3 1.4 

—  J.4 
-  2.4 

-  1.G4 

18 
—  >.  r. 

18.4 MMUH.. 0.27 
11.29 

0.38 
0.74 

o.  M 

0.75 1.03 

II.  03 

0.  1!'! 

0.  00 

—  0.  1)5 5.  47 —  K  14 
isTei 

"  Slantiaid  UMU  hiyltrr  th.tn  maximum. 
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uifi  tin  temper atvre  of  the  «//•  <ti  Uijluamiv  from  Octul><  >•,  1.WM.  t<>  Aur/nxl.  iss:; — Continued. 
|  Hi  ifli  l  ..I  (In   tin  •iiHDim  •(<  r  ;il  HIM'  Hir  siirt'iu-r  i)fi],|.  ciutli,  4  led.    Wii.shii<ti>n  mi  :ui  linn'.    Ci,m,  lion  m  inliiri-  I  cum  an  lnc.il  time,  —5  Indus 17  minutes,  j 

H:iti.           1  :i.  Ml. 2  a.  in. 3  :i.  in. 4  a.m. 5  a.  111. 
fl  a.  m. 7  n.  in. 

Sa.  in. 

0a.m. 
10  a.  m. 

11  a.m. 12  in. 

i  p.m. 
2p.m. 

]),,       1    ...     —  (1.2 

—  s.  :i 
—  S.  5 

—  8.7 
-  8.C —  5.  4 —  2.1 —  3.7 —  2.3 

—  3.0 

0.4 

1.9 

—  0.7 

]),•,•     2    ..             li.  1 10.0            9.1 7.8 7.0 

5.1 4.0 

0.4 
—  0.1 —  0.9 

—  1.  5 

—  1.5 

-1.4 

—  1.3 

Hi,          ..           0.6 
1.1 

J.I. 

0.4 

—  0.6 
—  0.7 —  1.2 —  2.5 —  2.  5 —  3.4 

—  4.4 —  5.  1 

-7.1 
—  0.7 

1),,       1....    —14.5 

—15.5 —15.2 —14.3 
—14.5 —  14.  » —15.0 

—16.8 
-17  5 

—10.4 

—111.  1 
—14.5 

—13.8 

He-      :..... 

—  8.0 

—  7.3        —  0.1) 

—  0.9 —  7.0 —  7.1 
—  7.  5 

—  7.2 
—  7.7 

—  7.11 

—  s.  0 —  8.4 —11.2 
—  n.  :i 

]>,.,    li   ... -15.5       —16.4 

—16.8 —16.6 —  10.4 

—14.9 
—14.7 -14.1 

—12.  C 

-11.:: 

—11.0 —10.4 —  a.  o 

llii      7 

—  7.9 -  8.1 —  5.  3 

-  5.  4 —  6.4 —  8.6 
—  9.7 —10.3 

—  9.9 

—  8.1 -8.0 
-  8.0 —  7.5 

—  7.7 

—  S.I —  7.9 —  7.1 
—  8.8 

—1(1.5 

—  9.5 —  9.4 —  n.  c, 
—10.7 —11.8 —12.  1 

—  13.2 

—1X2 

—13.  II 

]>(,.      11     ... —10.  2       —17.  9 

-18.3 
—20.3 —21.4 —22.  2 

-22.6 
—24.8 

—25.  7 

-2H.il 
-   27.  1 

—22.  1 

' 
1.0             2.3 2.5 3.2 

::.  2 

4.4 U.O 

4.1) 

3.0 0.0 

0.4 
0.2 0.0 0.2 

111,.    11.... i'.  i;     —  o.  4 —  7.  0       —  7.  9 —  8.  5       —  9.  6 

—10.6 —11.8 
—11.7 

—11.0 

—  12.  3 

—11.0 

—11.3           —11.1 

!>.(.  12....    —  2.4 

-  1.3 
—  2.  4        — 

—  7.  6     :  —10.  1 

—11.0 
-12.3 —14.2 

—14.2 —14.9 

—  15.fi 

.li           —14.li 
DCT.  13     —15.1        —15.2 —15.  1        —15.  8 —14.  7       —13.  8 

—13.3 —15.3 -17.4 
—16,8 —10.8 —16.0 

—16.4 

Di,    11.... —19.0       —18.4 —18.2       —  1(1.  li 

—16.  2 

-15.8 
—15.6 

-14.9 
—14.9 

-14.  V —15.  1 
.,  1 -14.9 

, —21.  4        —21.  C       —22.  li       —22.  5 

—22.  7 —22.  0 
—21.4 

—21.2       —21.2 

—23.  1 

-  23.4 —  25.  5 

-22.  5 

—21.9       —21.7        -21.:, 

—19.  2 

—19.4 —19.9 

—19.4       —  111.  ii 

—18.9 —17.6 —  17.0 

—16.8 

1'c,.  17.... 
-18.4 

—18.  9        —in.  3       —19.  2 

—111.5 

—19.9 —19.4 

—20.7 —23.  1 -24.1 

-23.  2 

_->4  •• 

-2  .1 
—27.1 

Dec.  18.... —37.  1        —37.  3 

—38.9 

—89.  ii 

—40.  9 —411.  !• -42.  5 
—41.8 

—41.4 —  42^4 
—  (2.3 

—41.8 

Dee.  19    —42.  5        —43.  5       —43.  8       —13.  9 —44.  2      —40.  :: 

—47.1 

—48.8 

—  48.  11 

   49  ;i 

-50.1 

—  SO.l            -50.  0 
-40.1        —45.0       —45.0       —14.1 —43.  5       —37.  7 

—25.  :, 

-38.  o      —  ::c.  5 

—32.  6 

—36.  5 —  3(i.  5 

Dec.21.... -37.7        —35.0       —32.0       —32.1 —32.  11       —32.  4 
—32.4       —88.0 

-32.  8 
—33,  8 

—:;::.  4 

—31.11           —34.4 

-31.7 —31.  1 

-31.9       —31.5 —30.  9       —31.  7 

-31.2 

-39.  9       —31.  5 

—32.6 
—32.7 

—32.  li 

—31.8           —31.7 

Dec.  23.... 
—211.  2 

—29.  0 
—211.  11 

—31.7 -31.8 —20.  n 
—  2s.  :: —27.  :: 

—25.  7 —26.4 —24.  7 

-24.7 —24.4 

Dec.  24.... 

-20.  C —20.6 
—20.  (i 

—20.6 

—21.0       —21.1) 

—21.  2 
—22.  5 

—24.4 —25.  4 
—20.  11 

—28.  0 

27.  0 
—  27.  s 

-  27.  C 

—27.1        -27.11 

—25.  9 

-20.  11       —27.  1 

-27.1 
—28.  0 

—27.0 

—25.7            —21.2 
. 

—22.  0 
—21.4        —21.4 

—21.0 

—20.  5        —21.  0 

—21.0 

—21.6       -21.2 

-20.  11 -18.9 

—18.3               17.4 

Dee.  27... 
—18.8 —19.4 

-19.5 
—in.  5 —18.9 

—19.2 

—17.3 

—  10  s 

—15.  3 —13.3 —12.  3 —13.2 

—14.  7           —14.  9 

Dec.28.... 
—19.3 —20.4 —21.4 

—21.0 
-20.  3 

—22.  9 

—23.4 
—23.  2 -23.  1 

—21.0           —25.9 

llec.211.... 
—31.7 —27.4 —28.  3 —27.  0 

—27.  (I 

—27  3 —26.  7 
—25.  li 

   -»4  '> 

—23.  7 —24.0 

—22.  5 

—19.  9           —18.  2 

Dec.  30.... 
—21.  9 —20.  0 

-18.4 
—18.0 —  16.  C 

—16.2 —15.1 —15.2 
—n.  2 

   ]"  -> 

-10.4 —  9.9 —  8.8 

—  7.2 

Dec.  31.... 1.2 2.3 
2.3 

0.9 

—  0.3 —  1.6 

—  3.4 
—  2.5 

—  o.c 

0.5 

2.3 

4.2 

—  5.0 

Means.. 
—18.  04 —17.  62 —17.  01 —17.90 

—  17.  ill     —18.18 

—17.93 
-IK.SO 

—18.62 

-18.42 

—18.41 

—IS.  33 

—18.  28       —18.  19 

Date. 
3  p.m. 4p.m. 5  p.m. t)  p.  m. 7  p.  in. 8p.m. »]i.  in. 

10  p.  m. llp.m. 12  p.  in. 

Daily 

Max. Min.          Di!F. 

1SS1. 
Dec.  3.... 6.0 4.7 3.6 3.7 4.  2             4.  1 

.-,.11 

C.  9             8.  0 

0.  13 

7.0 —11.4                is    J 

Dec.   2.... 
—  0.7 

—  2.2 —  1.1 —  0.5 

—  2.  1       —0.7 

—  0.8 

1  .  -i 

—  1.2 

1.45 11.5 

—  4.3               15.8 

Dec.  3    
—  0.0 —  a.  5 —10.8 —11.8 

—12.  1        —13.  1 

—13.  8 

—14.  0 —14.  2 
—  0.21 

1  .    - 

—17.3 

18.5 
Dec.  4.... 

—11.4 
—11.2 —12.1 —11.9 

—11.4       —10.4 -  8.  9       —  8.  1 

—  7.11 

—1(1.2 

—21.4               11.2 

Dec.  5.... 
—12.  1 —11.9 —13.1 —14.  2 

—14.6       —14.2 

—14.2 

—  14.11       —  13.  (i 

—is.  a —  9.0 

2H.  4                11.4 

Dec.  6.... 
-  8.3 —  8.3 —  8.  2 —  7.1) 

—  8.8       — —  C.  1)             :,.  :: 

—  6.0 

—21.6               14.4 

Dec.  -.... 

—  7.1 
—  0.  9       —  C.  4 

—  6.5 —  :,.  2 

-  ii.9 

—  7.1 

—  7.  2       —  8.  5 

-  8.0 —  7.  55 —  7.0 

—13.0                 (1.0 

Dec.  '8.... 

—14.7 
—14.  8       —14.  2 

—14.8 

—15.4        —14.3 

—13.2 

—14.0       -13.3 

—14.7 

—  9.5 

-    111.2                  11.7 

Dec.   9.... 
—18.7 —1C.  1 —14.2 —12.  :: —1(1.7 

—  ,-,.  2 

—  3.  1        —  l.s 

—  1.4 
—  3.5 

28.  (1 

Deo.  10.... 
—  0.3 

_  0.  9      —  0.  3 

0.7 
—  23        —8.2 

—  4.4 

—  7.  2        —  -.  <• 

—  0.  17 

:.  n -13.1     '           IS.  1 

Dec.  11.... —10.  6       —10.  6 —11.5       -12.3 —ln.4       —  :<.x 

—  6.7 

—  6.  8       —  5.  4 

—  9.58 

—  7.  5 

—16.  1                  S.  (1 

Dec.  12... —14.3       —14.3       —13.4       —12.0 —13.0       —13.2 

—14  9 

—15.2        -15.4 

—  15.  (i 
—11.113 

—  3.2 

—20.  5                17.  3 

Dee.  13.... 

—IB.  a 
—17.5       —17.7       —17.9 —18.  5       —is.  a 

—18.0 

—18.9        —19.9 

—in.  4 

—1(1.70 

—Hi  3 

—24.  5                 8.  2 

Dec.  14.... 
-14,2 

—15.  9       —1C.  11 
—IS.  (I 

—19.0      —  in.  t; 

—19.4 

—20.  8       —20.  7 

—20.  5 

—  10.07 

—18.0 

25.2                  7.2 
Dec.  15.... 

—25.7 

—25.  3       —25.  5 

-25.8 

—20.  0       —26.  8 

—20.  7 

—25.8        -24.7 

—23.  4 
—21.115 

—24.0 

—31.6                 7.  (i 
'•:.  .-.         —16.7 

—17.0 
—17.0 

—17.  5       —17.  5 

—18.4 

—18.  0       —19.  1 

—18.0 

—18.73 

20.  i: 

—29.  5 

Dec.  17....    —27.0        -29.7        —32.1        —  32.  (i 
—3.'!.  1        —32.  4 

—33.0 

—33.  7        —34.  4 

'—,17   ' 

—25.  78 

—22.  0 

—39.3                17.3 

HIT.  IS   ...    —37.3        —37.2        —311.3       —38.4 —39.  6       —40.  (I 
—38.1        —41.4 

—  4i  5 
—  1(1.3 

—47.  1 

..    -4H.7       —  47.  K        —48.5       —48.8 —48.  S              48.  3 

—48.3 

-47.  11        —  45.  4 

—47.  37 

—  41.4 

—52.1!                11.2 

3!i.  (,        -39.  5        —38.  5     '  —30.  '-, 
—  31'.  r,      —40.1 

-31'.  » 

—39.  8       —31).  11 

—38.9 

311   Vli 

—32.8 

-5(1.1                17.5 

Dec.  21...          :I3.4        —31.1        -33.1        —33.3 —33  4         —32.  1 

—31.8 

—31.5        - 

—31.5 

—39.  9                 8.4 

Dec.22       -31.4       —32.0        —28.2        —  211.  s 
—31.7        —30.0 

—3(1.1) 

—31.  5        —30  5 

—2'.).  5 

-:;i  c:: 
—18  2 

—37.  1 

..    —  20.  i:        —21.2        —21.4        —20.7 —10.5            18.9 

—20.  3 

—21.5            27.11 

—20.0 

—  L'.V.  is 
—  is.  7 

17.9 
3k-c.il       —31.0       —31.5        —30.7        —31.1 —31.5       —30.5 

—30.  7 

—31.1        —31.0 

—30.3 

—20  7(1 

—20.  c 

111.3 

..    -22.4       —22.1        —21.7        —19.0 —17.4        —23.1 

   -j;(   •) 

—23.  1        —23.  11 

—23.0 

—21.87 

—  19.4 

-31.9     '           12.5 

Tec.  20      —14.::      —13.1      —12.1      —11.2 —11.4       —11.7 

—  13.  2 

—  15.0       —10.8 

—18.0 

—17.  70 

—11.2 

-27.3                16.1 

...    —159       —  1C.O       —170       —16.0 —10.7        —1(1.8 

—  18.1 

—  l'J.3       —111.4 

—  18LO —17  01 

—  13.2 

—23.  3                10.  1 

—20.9       —27.8        —29.5 ,-        —31.  7 

—31.  1 

—31.7        —31.9 

—  3J.  0 
—19.  3 

—30.6               17.:: 
..    —lij.  8        —10.0       —  10.  0        —16.8 —17.9       —20  7 

-21.  a 

—23.  1        —24.  1 

—23.  5 

—  22  1«S 

—10.4 

—36.  5     '           20.  1 

I)ec.30...J  —  4.9       —  4.1        —  3.  1        —  2.0 —  1.4     :  —  0.  9 

0.2 

2  3               1.  7 

l.d 

—  S.  93 

2.  5 

—2(1.  3               2-.  s 
....          60             0.3             5.4              5.0 5.  5             5.  1 

(1.7 

11  2 

7-4 

'.'.  0 

—   0.  1        ;                15.  1 

M.'iius..    —17.30      —17.42      —17.53      —17.53 —17.  44      —17.  88 

—17.  75 

—17.  84      —  ia  12, 

—17.  97 

—17.  '.W 
—  13.37 

—27.  40           14.  03 
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[M  iifihi'  Hirimi>:i  Mli,  ll'vl.     V  •.inn  iiM..li:,v  d>  niftin  local  iiim>,  —  r.liourj 
17  mi. 

1  ii.ni. 3  a.  ni. In.  in. ft  a.  m.  • in.  in. 
S  .1.  111. 

10  n.  m. 11  a.  in. 

12  !M. 

1  p.  m. 

t  p  in. 
1*82. 

III.  I.... 
:..  2 

5.0 
4.7 

ha 
—  2.  :i 

—  1.2 —  0.  5 
—  2.  :; 

—  0.9 

   -  - 

-  0.  2 —  77 —  9.7 —  10.  G 

111.  «... 
—18.0 —  !0  0 

—18.:: 
—  19.  1 

—11).  4 —18.2 -17.8 —  18.2 

—  19  (I 

—  19'  0 

—2H.  1 

—19.  7 
—20.  5 

—21.2 

ii.    3  .. 
—18.0 -IS.  2 —17.7 

—17  7 —17.5 
—17.1 —](!.« 

—10.2 -10.7 

—17.:: 

—17.  0 
—17.4 —17.  9 

in.    4..-. 
—19.0 

-20.  1 

—21.2 

22.  2 

—22.  I —2:].  1 -21.  5 

—25.  11 

-2(1.  1 -20.  1 
—27.  0 

—27.  5 
—  2(i.  1 

HI.    "».... 

-27.  1 —  59.  7 —  2!l.  K 

-211.  1 
—29.  I 

—28.  0 
—  29.  1 

—29.  9 
—29.  7 —29.  1 

—  28.  n 

—27.  8 

Ul.    C    
—  2li.  1 

-Jli.  1 -2,-..  11 —2li.  7 —27.1 
—28.8 —  2X.  2 

—2.-.  7 

—28.9 
—29.  1 —29.  1 —29.  5 

—29.  1 —29.  0 

in.   1    
—24.  X —24.  2 —25.  7 

—2:..  .1 -25.1! 
—25.  7 

—25.  11 

—211.  2 —27.1 

--"7  " 
—  27.  3 

—27.  4 

—27.  ii 

ill.    S  .... 
—25.  2 -25  2 -Si  9 

—  Sft  :i 

—27.  » —27  0 —28.  4 —29.  4 
-29.1 —30.  9 

—31.9 
—3il.  9 

—29.7 

in.    9    
—20.  2 —26.  (i 

—26.7 
—25.  :• 

—20.  9 —27.4 

—27.  r, 

—27.  8 
-28.8 

—30.3 
—29.  7 

—  30.  3 

—29.  1 

in.  10.... 
—27.0 

—27.  8 —  2ao —  28.3 —29.  0 
—  28.  S 

—29.0 

—8ft  <i 

—29.  0 —28.  1 

-27.8 —27.  0 

iii.ll.... 
—21.  2 —21.  1 —21.4 —21.6 -22.1 

—"2  Ii 
'     ._>-J  ;> 

_•>«  1 

_O--»   *» 

—22.  i; 
—22.  5 —  2ii.  3 —17.  5 

ia.12.... 
—  :t.  2 —  2.4 

—  1.4 —  0.7 

0.4 1.2 8.0 4.0 

~4.1 

o.  i 

7.5 

10.3 

11.  3 

6.3 

111.1:1.... 

-4.2 -4.2 —  r..  5 —  0.3 
-.     R4 —1(1.0 —11.2 

—12.8 
—14.0 

—14.5 

—13.5 
—12.  1 

—11.4 

in.  14... 
—12.  0 —  1:1  (1 

—is.  a —13.8 
—14.0 

-15.1 
—  15.2 —15.0 —16.7 

—17.7 
—  18.5 

—17.8 —  iao 
—19.  r. 

in.  15  ... 
—18.4 -17.7 —  IK.  7 —18.8 —19.4 —21.  1 -21.5 

-22.  4 -22.  9 
—23.  1 

-22.  I 

—22.  1 

   OJ_  0 

-21.9 

in.  Hi... 

—21.2 —21.2 -8  1.6 
   <,•>  ] —21.5 —21.  0 

—21.11 2il.  5 

—20.1 

-lll.'l) 

-19.4 
—19.4 

—17.7 —18.7 

111.17.... 

—11.0 —11.4 
—11.5 

—  ii  :: 
—12.  6 —12.0 

—11.7 -10.0 —12.0 —12.  1 
—  9.8 

—  Ii.  2 
—  5.  5 

—  6.  .1 

iu.18.... 
—  a  2 -   (1.4 

—  7.1 —  7.  5 —  8.2 —  8.8 —  U.  3 —  9.  :: —  9.1 

—  8.  S 
—  8.8 

—  9.1 —  9.1 

in.  111.... 
—  n.  r. 

—  5.7 —  4.9 —  4.0 
—  4.0 —  4.0 

—  4.  5 

—  4.8 
—  4.4 

—  4.4 

—  4.4 -  4.3 
—  4.0 

in.  20    0.2 0.2 0.0 

—  0.  5 
—  0.9 —  1.0 

—  1.7 -  1.6 
—  1.9 

—  1.9 

—  2.  0 —  1.0 
—  2.  0 

—  2  (1 

in.  21    
0.9 i.:; 1.9 

2  1 

2.1 
2.:: 2.5 

2.3 

"  7 

3.3 3.4 

l.li 

Ii.  1 

.-..  n 

111.2::  .. 20.  2 

•J0.:t 

20.  1 2o!  1 

111.  * 19.4 
19.1 19.2 19.1 

18.  S 

19.0 IB.  a 

18.5 
m.  23  ... 

l.'.l 

1     "'
 

0.0 0.  1 

—  0.7 —  2.1 —  2.  4 

—  2.  11 

—  4.U —  6.  7 

—  7.9 

-  9.1 

—  9.8 —  9.  7 

IH.M-... 
—  8.4 —  »!» —10.0 

—10.  9 -11.4 —12.1 —12.8 —14.1 

—13.9 —13.8 
—14.  5 

—14.ll 

—14.0 

—13.  Ii 

>n.25.... 
—  8.7 

—  8.7 —  7.5 
—   S.  11 

—  9.5 
—  a  9 —  8.9 

—  8.6 —  8.2 —  S.4 —  a  n —  as 
—  7.1 

_  0.7 

in.  20... 4.4 4.4 4.0 3.4 M 0.1 
—  0.8. 

—  3.4 —  7.  2 

—  8.  .-. 

—  9.8 
—  11.  j 

—11.4 -11.9 

ni.27.... 
—14.1 

—14.7 
-14.7 

—15.  6 
—10.1 —16.1 

—  1C..  1 

—10.8 

—17.:: 

—17.8 —18.  2 

—18.2 
—19.4 

—19.  5 

Ul.  28    

—21.2 —21.2 —21.  2 

   oj    o 

—21.2 
—21.4 

—  21.  5 

—21.4 
—20.  5 

—21.2 

—20.  4 
—19.0 

—20.  1 

in.  29.... 
—29.  11 

—31.1 —31.7 
-8L7 —31.7 

-81v7 
—  31.9 

—31.9 
—32.  Ii 

—3"  Ii -.32.  9 —3;;  I 

in.::'i  ... 
—31.3 —32.8 

—33.  1 —34.4 
—34.3 

—  34-.  4 

—34.  8 

—35,  7 

—35.  7 

-37.  3 
—37.  0 

—37.  5 

in.  31.... 

—37.  5 
-37.9 

—  35.  3 
—34.8 -:;:;.  i 

-3J.4 

—32.  0 

—31.5 

—31.  :> —30.9 
-31.1 

—  D2.  « 

MrniiH  .. 
-11.01 —14.  13 —  14.J7 —14.74 —15.  17 

   |r(    r..
, 

—15.  47 —15.81 
—10.  38 

—1C.  08 
-l(i.7(i 

—10.05 

—10.  37 
—16.  49 

3  f.  Ul. 4  p.m. 5  p.  m. 6  p.  m. 7  p.m. 
8  p.  in. 

!>  p.  in. 
10p.m. 11  p.m. 14  p.m. 

Daily 

Ma*. Min. Kill. 

1882. 
in.    1    

—11.0 
—  9.9 —10.8 -  9.7 —11.2 

—13.0 —12.0 
—  i::.  0 

—10.  I 
—Hi.  1 

—  6.64 

-5.0 

—17.1 

22.7 
vn.  2    

—20.7 —20.5 
—19.4 —20.5 —19.2 —21.0 

   2  1  2 

   <>l  f< 

—19.4 —19.  1 —19.  40 

—15.6 —25.  1 

9.5 
in.    a.... 

—17.1 —17.9 —19.0 
—21.0 —21.4 —21.  0 —21X9 —21.5 

—22.  1 -111.7 
—18.  54 

—10.  2 
—25.  3 

ft] 
in.   4.... 

-26.4 —25.  7 —26.  2 
—24.9 

—24.  11 

-25.  4 
-24.9 —21.  7 

—20.  7 
—JO.  2 

-24.  (ill 

—19.0 —30.1 

11.1 
in.    ».... —2S.fi —24.  (j 

—21.2 
—23.8 -21.  0 —24.  0 

-24.0  , -25.  1 
—21  :; 

—20,1 
—27.03 

—23.6 —36.4 

12.8 

in.    ii    
—  28.  0 

—28.0 
—27.0 —27.8 

—27.9 
—  27.  G 

   27  5 
—27.  ;: 

-25.  2 

—  2t.-t 

—27.  05 

—24.4 —33.9 

w.   7.... 
—27.4 

-27.5 —27.  0 
—27.0    27.  2 

—27.1 —27!  2 —20.  I —25.  4 —25  2 —20  48 

-24.2 

—32.3 
8.1 

in.   8    -    211.7 

—29.0 —29.  5 —  28.8 

—  »P!O 
—ISO.  2 

—21l.li 

—29.7 
-27.  1 

—25.  f, 
—28.  <i5 

—25.  2 
—33.  1 

7.9 

in.     !>    

—27.0 —27.  S 
—28.1 

27  K 

—28.  <i 
—28.4 

—'.'8.  1 

—  27.  8 
—27.  8 —27.  8 

27.93 

—25.  5 

—32.4 

0.9 

in.  10.... 
—25.  1 

   '>.j  o 

—24.5 —23.3 —22.  9 —23.  0 —2.'.  2 

   .1.,  j 

—22.  1 
—21.  0 

-20.  12 

-21,0 —33.2 

11.  C 

in  11.... 
—14.7 —13.8 

—12.8 
—11.0 —  8.9 

—  8.  2 —  0.5 —  4.0 
—  4.0 

—  4  2 

—10.  29 

—  4.  2 —2(1.  7 

22.  ' 

in.  12  ... 
7.0 

B.7 
1LI 15.1 15.2 lit.  9 8.0 7  2 

0.0 

—  3.'  2 

5.  19 

15.2 

—  5.  6 

20.  8 
in.  13  .... 

—11.0 
—10.8 -10.  r, —  10.2 

—  9.4 —  9.3 —  1).  8 

-10.8 
-11.0 

—12.  I —10.10 

—  4.2 

—10.  3 

12.1 

in.  14  ... 
—18.4 

—18.9 —  1&9 
—19.  1  . 

—19.8 

—19.  .-i 

—20.  3 

-^20.  1 
—19.8 

—20.1 
—17.  37 

—12.  0 
—24.2 

11.1, 

in.  15  — 
-21.7 —  21.:i 

   .,|t  rj —21.;: —21.3 

—21.:. 

—21.  1 

21.  I 

—21.2 

-2L05 

—17.7 -28.  Ii 

1U.10.... 

—17.7 
—17.7 

—  17  7 
—17.4 —  10.4 —14.:, 

—IS.  8 

—13.0 
—13.  0 

—  i::.  o 
—18.38 

—13.6 

13.3 

IK.   IT.... 

—  3.1 
—  3.8 —  i!c —  4»0 

   .45 —  2.8 

—  2.  11 

—  4.3 —  4.0 

—  0.  5 
—  7.  70 

—  1.6 —15.9 

14.  :i 

in.  18  ... 
—  9.1 

-  8.2 —  7.1 —  7.:i 
—  0!c 

—  ii.  :: 

—  6.0 
—  5.  0 —  5.8 —  5.  h —  7.  68 

—  5.  ii 

—1  2.  0 

7.0 

in.  !».... 
—  :i.  :; -  :i.  i -2.  II —  2.4 —  2  3 

—  1.7 

      1.    1 

—  0.0 
—  0.8 —  o.  :, ::  17 

—  0.5 

7.5 

in.  20.... 
—  0.8 —  0.3 

0.1 
0.2 

0.3 

—  (1.  2 

1.1 

1.1 0.  1 

1.1 

—  4.1 
5  2 

m.11.... 
10.8 

12.7 11.1 
15.  1 

10.2 
Hi.  1 lli   8 

17.  0 17.0 IS.  4 

8.11 

18.  I 

—  0.9 

19.3 
in.  --•.  ... 17.1 12.8 10.1 

K.  2 7.5 

5.  (i 

5.  1 

4  4 

3.7 

2.9 

14.49 
20.3 1.2 10.1 

Ul.  2.1.... 

—  8.0 —  7.0 —  6.8 (i.  (I 
—  5.8 —  5.7 —  5.  Ii 

-  C.  3 —  0.9 —  7.4 

l.:i 

—  7.1 

(.0 

lli.2».... 
—12.  9 

-12.  S —12.8 
—  ia  i 

12.8 

—12.11 

—  1UO -10.2 
—  9.5 

—  9.5 —11.97 

—  a4 
—10.4 

111.2:1  .. 

—  4.7 
—  3.8 —  2.4 

—  i.  4 —  0.3 

1.4 

2.  :: 

J.O 3.  2 

—  3.7 
—13.3 

in.  2(1   .. 
—12.  :: 

—13.  1 —13.0 —  1"  0 —12.7 
—13.  2 

—  I.I  2 
—12.  i) 

—14.0 
-14.2 

-  7.  •:•> 

4.4 

   17  7 

22.  I in.27.... 
—2».  :i —21.0 —21.  1 

—17.3 —18.  K 
—  lil.O 

—2(1.  -' 

—20.7 
—21.4 

—  18.13 

—14.1 

—24.3 

10.  2 

in   88.... 
—  M.7 -2.-I.  1 

-20.1 -86.7 —21.7 
—27.  (i 

—2.',.  9 
—28.  :i 

—  22.  ill) 

—19.  0 —37.  3 

17.7 
111.2:1  ... 

—:;::.  2 —  :u.  2 —  ::2  7 
—3.1.  2 -32.  1 

—  :i:i.  o 

-33.  2 —33.  1 
—  3'J.  4 

—  :.!.'.  :ni 

-29.  9 

—39.0 

9.7 
-38.5 -39.  i 

-:!».•> 

-38.1 

   '.','">.    '.' 

—38.2 

-3V.-2 

-3i».'_' 

—31.9 

-1.1.11 

13.7 in.  31.... 

-:;i.7 —:;_'.  i 

—33.  C 

—  34.  (i 

-34.  7 
—44.3 

13.4 

M.-»II1.- 
—15.60 —  l.V  01 

-15.47 —15.  01 —1  1.  PC 
—is.  m 

-15.1(5 —15.05 
—15.45 

—15.51! 

—  15.  19 

—10.  31 -23.00 

~27«9 

reading  of  standard  fermulmwn  ui'.lny  iVuui  Jimuur>  I.  ixs-j.  ;»-,'nh  : 



TO  POINT  I:AUKO\Y.  ALASKA. 2:31 

Tallh'  xlinlflllfl  tin    III iperatvn-  o/  ll-    tii </  Iffllaainic  liinn  (>"t«l>tr.  I->;'.1,  l< 1  at/lift,  \  '.i.;—  -<  '.ii'tinm  «l 
U   lln  I.IHIMH  1  -.    .t>  ..'.•tli<'f.,n.':ir  -i.l  (1.         Hill.  4  foot      Wuabinuliili  IIH-:I:I  linn-.      1  '< .III.  1  Kill  1"  iviilli  r  !'• 

i 

17   IIIHI'JI        . 
1 

I':...'          .1   :l.  Ill 
2  :>.  to. 

3  n.  m. 
4  .1.  in. 

,".  .    a 

«  .'..in.  j  7».IB. 

S,,,, 
!l   i.  in.      M 

II  .1  111.      12  MI. 

1  n.   ll. 

1882. 1 

Yl'li.    1  ...      —34.  8 

—33.  1 

—  «4.  8       —33.0      —84    i 

.1  '.'. 

-84.2 

—  32.  5 
—32.  8 

—89  ii 

:     •          -3V  5 
—  3V.  5 

—1:3.0       —34.7 

—  ;  ."..  .", 

:„  l 

-«0.  1 

—311.  I 

—30.  5 
—3d.  r, 

—  31    - 

—  32  9 

—27.  (i 
—20.  5 

—25.  1 

   ":  ,  ,r, 

—22.  (i —  28.  1 
   V2.  1 —22.  1 -22.  3 

—  JJ    1            —  •.].'.! 
I'eb!    i               1"  i' 

—17.  1 -17.4 

—  18.  '.I 

—  ?'.•'  i 

-19.4 

—to.  :; 
—21  0 —21.2 —21.  9 

   .,-.     [               <v.      , 

—22  :. 

1VI.       ,                 i'H  11 

   .•{;[.  7 —33.8 —84.  4 —88.  G 

:•.;:.  l 

—32.4 

   ;;o.  7 —29.  5 

—2:1.0 

—27  It 

!Yli.    11   ..      —  7.U 

—  3   1 —  3.  I 
-  2.8 

—  2,  5 
—  '*  :J    3S.:i —  3.  1 -  3.  2 

—  3  5 

-  3.4 
—  4.  2 

       ••     .,                        .,     (• 

'      ...      —  7.  9 

—  8.11 

—  9.  0 -  9.  1 —  9.7 -  9.U 
—11.4 

—lo.O —11.0 
—11.7 

—  11.11 

—12  1 

—13.3        —  iL'ii 

l-'cl..    K...          12.0 
—  12.  3 

—  12.3       —12.0 

—  11.5 
—11.0 -10.4 

—10.4 —10.  4 
—  10.2 -11.0 

—19.  (J 

—10.2 

I'd.     9   ...    —  li.  l        —  0.4 —  0.  C       —  7.  (i 

—  n.  o 
—  9.5 

—10.4 
—  10.11 

—11.11 

—  11.5 

-12.  3 

—  l;:.  v —14.  1 

1Y1..  Id....    —  9..r.        —10.11 

—  M.  If 
—10.  li 

—  10.4 
—10.  0 

-10.  0 
—10.  0 

—  Hi.  0 

—10.4 
—10.0 

-:  i  i 
—  9.  5 

l-.-l.  Ii      .        -VI.  2 21  3 

—22.  1 —23.  1 

—  '_'  1  ,  3 

—24.  7 —25.  3 
—  2C.  I 

—211.  7 —27.  3 

"7  li 

—27.  2 

—20.  5 
—211  7 

I'cb.  12...      —  29.  5 

—27.8 -29.  2 —29  2 

   ;;(!  •_' 

—  W.  7 

.-31.  1 

—31.7 

—32!  1 

—33.2 

—32.  Ii          —31.  B 

:••(•!..  13         -8i,8 

—28.0 

—28.  -I 

   ̂ ;j  V 
   "^  j< 

   ̂ j  ̂  

—29  3 

—29.  :: —  2S.  8 

-29.  5 

.  ,.|,  i       .      -J4.2       —23.9 

—23.5 —23.  2 

   ..'  ;     -f 

—  2l!o —84,0 

—21.0 
—2  1.  0 

—84.0 

   V3.  H          £3.  8 

—22.  1 
-21.  5 

FAb.  IS     ..   -21.0      —21.1 

—21.0 
—20.  li 

—  1»,0 
—  18.11 

—  1S.O 
—  Ic.  I 

-17.  5 

—Hi.  5 

—  14.9     ,  -14.2 

—  11.  1 
-14.  1 

i'Yl..  !li      .      —  12.  li       —12  3 

—12.4 —  ll!9 

—  j;:.n 

—  lii.  0 

—12.3 

—  12.3 

-12.5 

—12.  1 

-11.0 
—to.  7 

—  n.  8 
—  9.7 

i'C-b   17         1-07        —  C  •> 
r>  fi 

o  ;* 

ii     't 

—  C  3 

ti  '.1 

—  7.7 

—    K    0 

—  8.  1 

—  0.5 

Feb.  18         —il.i      —14.0 —13.3       —i:i.O 

—  1:1.  ti 
—12.  1 

—12.3 —  12.3 —  12.  1 

-12.1 

-13.  I —12.:  l 

|.',.|,.  I'.'         .     —  9.5         —8.8 —  8.  8       —  8  .9 
—  N  -.' 

—10.0 —10.4 —10.0 —10.  « 

—  10.0 

—  in.  4 —11.1 —  lv!  l 
—14.1 

Feb.  JO...         13.2       -12.11 —  13.  •>        —IV.  9 

—13.0 

—13.  (l 

—  ::;  1 —  13.3 

—13.:: 

—14.0 
—11  7 

—14.9         —  15.il 
—  2U  li 

—27.  1        —27.  -1        —•.:<.  1 

—  30.7 

_;[,:  7 
—31.11 

—33.  1 

—  :•  '   i 

—  '''i      I 

I'Yh.  V-   ...    —  ::l  (i    ,  —35  5 

   ;y;.  ; 

—  3f.  r. 

—  39.  1 

—40.0       —  H'.  :'. 

—40.  9 —40.  7 

,  '.-I.  '    :          •       37.2        —37  0 —37.  r,      —  ;i;.  o 

^~  "j* 

—  3K  4 —  S8.4 -S8.  7 

—89.7 —40.  4 

—  lo.li     '  —40..^ 

—  In  2 

—  10.5 

i'Yl.  VI         '  —  41.fi       —  41.0. —42.4        —  rid 

—43.0 —43.0    to.  i 

—  13.  9 

—41.3 

—  ll.:;       —  13.0 —  12  :: 

I'Yl..  •_.•.     .       -1...  2       —45.5 

—45.  8 —  4(1.  1 
—  17.0 —48.1 

—4.-.  5 
—18.  i; 

-MM 
-19.1 

-47.1 

IY1..V.1   ..      —  31.9        —32.5 —32.  0     i  —33.  8 

—:.!.(!    o.">    1 —35.  3 

—30.  5 
—37.11 

—37.5 

—  37.  1 
—  37.  :: —  37.  5 

.   '  —39.  6       —29.  5 

—28.  0 

—28.  (i 

-21.  0 
—  23.  K 

—•'0  7 

—21.2 -24.  9 

—2ii.  5        -SO.O 

"1    "• 

—32.  (i 

JYK  •'-    ..    ;  —  29.  0         —29.5 

—29.  G 
—30.3 —28.  S 

-25.0 
—23.  8 —22.  1 

—  is.  'i      —  10.  1 

—  14.0 

—13.  3 

Mi'.in*..1  —23.03 
''"   '}.!    '        ****   04 .„...«—..,, 

—23.10   j   —18.149 
—23.  M  !  -23.  3n 

1 

—23.  29 

   •!•>          "I.J -23.118 

-*"' 

—  •-•',.  7  1 

-V.\  i» 

lint".          3  [..in. 

.,,,„. 
•'.  p.  m.      Up  m. 

':       • 

S  p.m. 
9  p.  in. 

10  |>.  111. 
11  |i.  in.     12  p.  in. 

Dally 

ueaiu. 
Max. 

l>iff. 

~ 

Fob.     1     ...         -32.  K 
3  1.  1 

—33.4 

—33.  0       —  C4.  8 

..-  . 

—35.3 

—•'5.  0 

   •;_'.  ,s 
—33.  53 

—  ;;  ;  i| 

—38.  1               7.2 
1.     :.   ..      —32.4 

—32.  K 

—32.0     l  —32.4 

—32.  1 —31  0 
-82.1 

—31.11 

—30.  5 

—  3(-.  3 
10.3 

21.  9 

-21.4 

—21.2       —21.0 

   V(».  (i 

—20.7 
—  S8.7 

-20.3 

—  IS.  5 

-17.9 

22.24 

—17.  9 

15.7 
Feb.    l             vl.H 

—25.  1 

—25.8        -20.  1     !  -27.2 

—28.1 
-tO.  2 —29.  7 —27.  H 

—29.  8 
—23.  36 

17.  1 

Feb.    5   ...1    -24.2 

-21.7 

—17.  5       —10.  I 

—15  •' 

-14.0 —12.1 

—  9.0 
—  7.  1 

—  7.1 

—21.  01 

-  , 

—  In.  1 

Feb.   8  ..        -2.8 
—  3.  ti 

—  4.2 
—  5.1 —  «!  I —  0.8 —  0.9 —  11.9 

—  0.7 
—  «  .9 

—  4.  28 

-  2.3 -  9.  H 

7.  r. 

i'Yli.    7    ..       -11.7       —12.1 

—  11.  f, 

—11.5 —12.  7 
—12.  7 —IS.  I 

—13  0 

   IV.  7 
—12.  3 

—11.25 

—  7.;. 

8.0 

•(  :,.    -             .0.8       —  9.0 

—  9.4    7  jt —  C.7 —  0.0 —  6.0 —  0.1 

—  5.  4 —10.8 
—  '.  i —H..  I 

10.7 

Vib.    11    .              H. 

   15.    '.': 

—IS.  8 
—  10!  i 

—  15.  *> 

—15.  1 
—14.8 

-14.  0 

-    12.2 

—11.2 

—12.  OS 
—  0.4 

IV.  2 

TYli.  HI    ..       —  IV.  1         —1.3.2 _U.  7       —1C.  4 

—19.4 
—19.8 

—19.9 

   j,,  i, 

—  VM.  5 

—13.  Hi 

—  9.0 
-25.  I 

1(1.  I 

I'YIi.'ll    ...'  —28.9 

—27.  V 

—27.  8       —28.  0 

—27.9 
—  t8.4 —  2S.  5 —28.  11 

—2(1.29 

—21.2 

12.  a 

lYb.  IV.  ...    —  32.  I 
   ;;•*     l —32.  0       —:!•>.  0 

   ;*!_  7 

—31.0 —  32.  t 

-3.'.  4 

—  31.5 
—29.  5 —31.22 

—27.  8 

   2fi.  1 

11    3 

;  ,  i.  !:•     ,.:  —29.8     1  —29.2 
—28.  R       —  2-'.  0 

   o-   r 

—27.1 

—20.  1 
—25  9 —25.  5 

-23.  5 

—28.  53 
—2,'.  5 

10.0 

Feb.  14....;  —21.4       —21  1 —21.2     ;  —21.0 

—20.  3 —20.0 
—20.  3 

—20.  5 

—20.7 —2V.  40 

—2".  J 

-    : 

HYU.  15     .       -14.1 
—  13.11 

—13.4        —  Mil 

   0.  ll     J     7.  1 

—It',     (i 

—13.4 —13.3 
   7,  # 

—  1.3.   •: 

—  13.  Ii 

—12.8 

>  i; 

—10.00 

—  12.  - 

—25.  3 

12.  S 

1'Yli.  17        .     -10.2 

-12.1 

—12.3     1—12.4 

—  IV.  ( 

—12.3 
—12.5 

—13.  2 

1  l!  5 

—  n  37 

     -    ;• 

12.4 

Feb.  l-  ..     —  n.  K 

—  11.4 

—11.2   '  -HI.  s 
—10.  (i 

—10.  3 —  O.H 

   <)    r, 

—  9.5 
—  1L73 

—   S.  O 

-18.4 

10.  t 

lYb.  l!i  ..      —  1G.  1 

—14.1 

—13.6      —  i:;.  ::    '  —  r;.  o 

—13.0 
—13.  2 

—  12.0 —  '.l!n 
—14.3 

-11.7.1 

—  S.  1- 

—  19.7 

F«l>.  I'll....    —19.4 
__    

—23.  1       —23.  2        —IS.  1 

...  ., 

,  —54.  0 

-24.8 

_'M  •' 

—25.  1 

—17.11V  .  —12.9 

17.  1 
J-Y.li.  21    ..      —  :il.  K 

-  31.0 
—33.8 

—33  l       —  ::•.  ; 

—33.  0 
-33.8 

—34!  4 —34.  0 

—31.81      —21    '. 

ian 
F.b.  V2   ..  '   —  40.  11 

-  HI.  7 —  3i*  0 —  3ii.  5 

—39.  3 
—  W  4 

—  :;.-.  c. 

-37.  9 

—38.  03      —34.  U 
—46.1              11.5 

-40.0 —  39.  2 
-37.7 

   y(j  Jl 

—87.3 

   J;g  3 —  •!«.  4 —89.7 
—40.8 

—  30.  9 

T-'.-li.  21    ..      -t'.'.G 

—42.  5 —41.4 —  H'.  9 —  i"  ;; 
10.2 

—41.4 
—  ti.'!  1 

—  14.2 

—44.8 

—4V.  117 

   4r  v 

—19.  I                   B.  '1 

I'Vli.  2/.   ...     -13.5 —  to.  i- 

—39.0 —39.  2 

-37.0 —36  0 —34.8 —  :t:.  ! 

-52.5               19.4 
Tib.  2li   ...j  —  37.  5 

—30.3 —35.  7 

   ;(-,  ;;           ;       :    [;•>   n 

—  S2.S 

—32.  (i 

—3l.li 

—81.  9 

—34  :>i>     —31.li —  12.  G               10.  7 

F.  •:..  2,    ...    —32.0        —32.0 

-M!  o    ̂ ;J    ̂  

,—  St7 

-31.7 

31.1 
—29.  10  ,  —20.  7 

J-YI,.  v,     .       -11.5    :  -10.  0 
1 

^io!4 —  s.  ; 

—  'o!o 

-C.4 
-  f,  9 

-5.8 

—  17.1(1  .  —  r.  ..- 
29.  3 Mi    

' 

—•3.41 

—  23.JS  |  —22.91     —'_•:  :•: 
—22.  71  t  —K.  75 

—22.  63 
-22.15 

22.411 —23.  10    —  1  •  ;:•• 69       —13.33 



232 EXPEDITION  TO  POINT  UARHOW,  ALASKA. 

Table  shoicini/  tic  temperature  of  the  air  at  Cfflaa  micfroin  Ovtvlx-r,  1881,  to  August.  188;!— Continued. 

[Hii(:l:t,>i  ili,- tl:i'rmom<-ti>r  above  tlie  J.ITI.K  ,-  <>i  tli,-,  .nili.  4  t'c<-t.    Washington  moan  time.    LVin  rtimi  1,1  vt-dix •<•  nniM-ai,  ':'>•  al  vim,-,  -  5  hours 
17  miuuU's.J 

1MB, 1  a.  m. 2a.m. Sa.ni. 
4  a.  m. 

6  a.  m. 7  a.m. 8a.m. tl  a.  in. 10a.m. lla.ni. 
12  m. 

1  p.  m. 2  p.  m. 

Mar.    1... 

—  5.3 —  5.9 —  5.7 —  4.8 —  4.  !l 
—  5.1 

—  5.1 
—  5.1 

—  3.1 -  4.4 

—  4.4 —  5.4 —  6.0 
—  6.4 

Mnr.    2... 

—  0.7 
—  0.8 —  0.9 

-0.8 
-  1.0 —  1.0 

—  0.9 —  0.9 —  1.4 
-  1.4 —  1.0 —  0.7 

—  0.7 —  0.5 

Mm.    3... 
—  3.4 

—  4.2 —  4.8 

-  .-,..-, 

—  0.9 —  6.9 

—  0.4 —  7.2 

—  7.7 

—   !-.  II 

—  7.9 
-  7.1 

—  li.  9 -  6.7 

Mar.     4... 
—  3.  3 —  2.9 —  2.6 -  2.  3 

—  3.2 
—  3.0 

—  2.5 —  2.3 —  1.4 
—  1.4 —  1.4 —  1.2 

—  0.7 

—  0.3 

Mar.    5... 0.4 

-  0.7 —  2.2 -  2.4 —  2.8 —  3.2 —  2.7 

—  2.7 —  3.4 
-  4.2 -  5.3 —  5.  1 

—  5.1 
—  6.4 

Mar.    C... 
—  1.4 —  1.5 

—  2.5 -  3.1 —  4.4 —  4.9 -  5.1 —  5.1 
—  5.1 —  3.1 —  4.4 —  4.4 

-4.5 

-4.8 

Mar.    7... 
—  1.1 

—  2.4 
—  2.9 —  3.4 —  4.5 —  5.3 —  5.8 —  0.3 

—  0.9 
—  7.1 —  0.9 

—  7.1 —  7.1 
—  7.7 

Jlar.    B... 2.6 3.7 4.4 4.7 

3.8 

4.7 0.0 8.0 

8.7 

9.8 
10.0 

11.1 

14.  5 
17.1 Mar.     B... 19.7 19.4 18.0 

14.9 

13.2 14.7 10.3 9.6 

10.8 

13.7 12.0 13.4 18.4 18.0 

Mar.  10... 12.9 
K!.  U 

13.7 13.3 12.2 

11.8 

11.0 10.8 

11.3 11.8 

12.H 

12.4 12.7 

Mar.  11... 0.4 
5.0 

4.0 1.7 

—  0.1 —  1.8 
-  3.2 

—  4.Q —  5.5 
—  0.7 

—  7.9 

V.  5 

—1(1.  li 

—10.0 

Mar.  12... 
—10.9 

—11.9 
—14.1 —15.2 

—14.7 —13.5 —11.9 
—11.2 —  8.C 

-  7.1 —  5.1 
—  •_'.  7 

—  0.  5 

•J.  r. 

Mar.  13... 
—  2.3 —  3.1 —  4.2 —  4.8 

—  7.5 —10.8 —11.6 —12.  3 —12.3 

—12.4 
—12.8 

—13.0 

14.  1 

—  15.3 

Mar.  14  .. 2.9 3.8 
6.2 

6.7 6.7 6.0 
5.8 

5.0 

4.7 4.  2 

4.0 

2.2 

2.  li 

Mar.  15... 
—  5.7 

—  8.1 —11.4 
—11.  2 —14.5 —15.7 

—13.  4 

—  10.  C 
—10.8 

—  10.  S 
-17.3 

—19.7 
—19.3 

Mar.  1C... 

—10.9 —16.9 —17.9 
—19.4 -19.4 —19.8 

-19.8 
-19.8 

-19.4 

—18.  G' 

—17.7 

—18.0 

17.7 

—10.9 

Mar.  17... 

—  &7 
—  8.9 —  9.2 —10.3 —11.2 

—12.1 —12.0 

—12.  II 

—12.3 
—12.0 —13.0 —13.  4 

—12.1 

—11.5 

liar.   IS... 

—  3.0 —  4.0 —  4.3 
—  5.0 

—  0.0 

—  0.0 —  6.0 

_  6.11 

—  0.0 

—  5.  5 

—  5.1 
—  4.0 

—  3.  2 

—  2.  4 

Mar.   U... 
—  2.0 —  3.2 

—  1.6 
—  0.2 

0.4 
1.4 2.0 

3.7 

3.7 2.3 2.8 

,t  ̂ > 

o.a 
—  1.4 

Mar.  20... 12.0 11.2 

8.9 

4.4 

2.8 

0.1 

—  2.3 
—  4.4 —  0.3 

—  8.0 

—  11.  5 

—11.4 

—10.7 —  <).  !i 

Mar.  21... 

-13.2 —13.7 —15.0 —23.8 —17.9 
—17.9 —19.  4 —19.7 —17.  S 

-18.4 —19.4 —20.1 

—20.  C 

—20.  5 

Mar.  K... 
—17.7 

—18.4 —18.8 
—Hi.  -I 

—17.0 
—1C.  3 

—13.  li 
—  13.  * 

—  9.9 —  0.0 —  1.8 —  11.  3 

—  1.4 

0.  fi Mar.  23... 
—  1.5 —  7.0 

—  9.5 
—  9.  5 

—  8.8 —  5.1 
—  2.3 —  1.8 

—  1.4 
—  1.4 

—  1.7 —  2.  0 -  0.  S 

0.4 
Mar.  24... 

   ]  1 —  0.7 

0.5 0.7 

0.2 

—  0.3 —  0.5 
—  0.7 —  0.9 —  0.9 —  ».7 

-  0.7 —  0.9 
—  0.7 

Mar.  K... 0.3 1.8 
4.0 3.5 

:i.  2 

3.2 

3.2 3.4 3.2 

2.  3 

2.3 

0.2 

—15.0 
—  16.0 

liar.  20  .. 
—14.0 —13.5 —13.3 

—13.7 -14.2 
—14.2 

—14.0 —12.  3 
-11.4 

—11.2 

-12.1 

—14.9 

—14.5 
—13.8 

Mar.  27... 
-13.0 

-13.5 —13.2 —12.  3 —14.5 —  15.  B 
—  ic.e 

—18.4 —19.7 

—20.  (1 

—21.2 -21.7 

—22.1 

-22.  2 

Mor.  2v  .- —a  i> 
—23.4 —23.9 

—24.  li 

—27.  1 

--27.3 

-27.:i 

—26.5 

—  23.  '•> 

—24.  4 —23.  :: 
—21.5 

—19.  5 

—17.7 

Mar.  20... 
—  4.0 —  4.8 —  2.4 —  3.9 —  5.  :l 

—  5.3 —  5.5 —  6.3 —  0.9 

—  6.11 

—  0.9 

—  •!.  ,• 

—  0.2 —  0.0 

Mar.  30... 
—  3.3 —  5.1 

—  0.8 —  7.4 —  7.9 —  7.9 
—  7.7 —  7.2 —  0.9 —  0.4 

—  6.4 —  0.0 —  6.  5 

—  8.4 

Mai    ;;i   .. 
—12.8 —14.1 —14.9 —15.7 —15.9 

-10.  8 

—16.8 
—  16.9 

—17.  3 

—16.1 —14.  1 —11.1 
—10.  5 

   -  ,) 

-  3.03 
-4.19 —  4.57 —  5.35 

-  «.04 —  0.25 
—  6.37 

-6.40 

—  6.  20 —  0.04 

—  5.93 
—  5.  85 

—  6.10 
—  5.  85 

Date. 
3  p.  m. 4  p.  m. 

,">  p.  m. 

6  p.m. 
7  p.  ui. S  p.  in. 

(1  p.  m. 
10  p.  m. 11  p.  m. 12  p.  m. 

Daily 

moan's. 

Max. 

lliu. 

Diff. 

1882. i 
Mar.     I... 

—  0.7 
—  8.0 —  j».4 

—  8.1 -  7.4 

—  C.4 

—  4.0 
—  3.4 —  1.8 —  1.7 —  5.  42 

   j  - 

—11.5 

Mnr.    2... 

-  0.5 

0.1 

0.2 0.1 
0.1 0.0 

0.0 

—  0.5 —  2.1 
—  4.0 

—  0.80 

0.2 

—  fi.  1 

Ma  .    :i... 

—  0.8 —  5.5 
—  5.1 —  5.  0 —  4,0 

—  4.8 —  4.9 —  5.1 
—  4.0 

-4.5 

—  5.  M 

—  3.  4 

—  12.  1 

8.7 
Ma  .    4  ... 

0.2 
0.6 

1.9 
1.7 

1.7 
1.0 1.0 

—  1.5 
•)   n 

0.4 

—  0.76 

2.2 

—  6.1 
8.9 

Ma.    5... 

—  0.  0 
—  5.3 —  5.1 —  5.1 

—  5.5 —  5.  5 
—  4.2 —  3.7 —  2.0 

—  2.8 
—  3.  78 0.4 

—  II.  1 

9.  5 

Ma  .     B... 
—  5.1 

—  4.4 —  3.2 —  3.0 —  2.  :; -  2.  1 
—  1.4 

—  1.0 

—  2.  0 
—  2.  7 —  3.48 —  1.0 —  8.5 

7.5 

Ma  .     7... 

—  5.5 —  3.4 —  2.  :i 

—  1.4 —  1.4 -   0.9 

-  0.7 —  0.8 
-  0.4 

0.8 
—  3.77 

0.8 

—11.5 

12.3 

Mn  .    «... 20.2 
21.8 20.3 

J8.1 17.2 
16.8 20.7 

22  0 

21.7 

19.0 12.  77 

22.  (1 

—  0.1 

22.1 
Ma  .     !).. 20.3 20.9 

2'2.X 

22.0 18.0 

11.7 

13.7 

14.1 

14.3 

14.0 

13.  HO 

22.  x 

8.4 
14.4 

Mnr.  10... 12.7 13.2 
\:i.  5 

13.7 
13.3 

12.  5 
11.0 10.5 

a.  o 
8.1 

12.  13 

13.0 

o.  5 7.4 

Mar.  11... 
—10.8 -11.0 —11.2 —11.4 —11.4 

—11.3 —11.2 

—  11.2 

—10.9 
—11.5 

—  0.  43 0.4 

—15.1 

21.5 Mar.  12... 4.0 5.4 7.2 
8.1 10.3 

10.8 11.2 12.9 

'     0.2 

1.1 —  1.90 

12.9 

—20.1 

Mar.  Kf  .. 
—14.0 —11.9 —  9.7 

—  7.2 —  4.4 
—  2.7 

—  1.0 

0.1 3.0 2.3 

—  7.01 

-20.7 

28.  ~
 

Mnr.   14... 2.9 

3.2 
5.0 5.1 4.7 4.4 3.8 

2.3 

—  0.2 
—  1.0 

3.93 
0.7 

—  4.4 

11.  1 Mar.    1.'    .. 

—18.2 —18.3 —18.1 —17.9 —17.  3 
—15.0 —15.0 

—15.8 
—16.  5 

-Hi.  5 —15.  08 —  ,-.  7 
—2:1.  .s 

18.1 

Jlar.   10... 

—14.7 —13.0 -13.  0 
—12.1 

—10.0 —  9.5 
—  9.5 —  9.8 —  9.8 

—  7.6 
—15.  43 

—  7.0 

15.8 

Mar.  17... 
—10.  5 —10.1 

-  8.0 -7.9 —  7.4 —  0.2 

-  5.:: 

-  4.8 —  3.4 
—  3.2 

-  9.45 

—  3.2 

-Hi.  9 

13.7 Mar.   18... 
—  0.9 

—  0.5 —  1.4 
—  1.4 —  1.5    12 

0.0 

0.2 

—  0.3 —  2.0 

—  ;:.  is 

0.2 

—13.  1 

ri.  :; Mar.  Ill   .. 

—  3.0 —  2.0 

2.8 5.6 

fi.4 9.4 

11.4 

12.3 

12.7 13.5 

::.  29 

13.5 

—  5.  7 

19.2 

Mar.  20... 
—  9.7 —  7.  7 —  7.2 

—  0.9 

—  li.  .'. 

—  0.9 
—  7.7 —11.2 —12.8 —13.8 —  4.71 

12.0 

—10.1 

28.1 

Mar.  21... 

-18.4 
—13.  fi 

—14.9 —14.1 

—13.  2 —13.3 —14.0 
—14.0 

—1C.  3 
—16.0 

—  17.02 

—18.2 

—24.8 

11.0 Mar.  22... 
2.7 

2.2 
0.9 

0.4 

—  0.4 

0.9 

l.K 
4.0 

5.7 

3.9 

-  5.27 

5.7 

-23.1 

28.8 
Mar.  23.  .. 

1.4 1.4 
1.4 1.4 1.6 2.5 

2.-  5 
2.3 

1.3 

—  II.  7    • 

—  1.55 

—13.3 

15.  K Mar.  2»  .. 

—  0.3 0.0 0.4 
0.0 0.8 1.4 1.4 

1.4 

2.1 

3.0 

0.18 3.0 

—  4.0 

7.0 

Mar.   25... 

-10.8 —10.4 
-111.  1 —14.9 

—14.7 
—14.3 —13.8 —  W.  9 

—13.9 -14.4 
—  6.  23 

4.0 

—20.  5 

24.  5 
Mar.  2t;   .. 

—11.8 —  SI.  5 —  8.8 
—  7.7 —  7.0 

—  5.8 —  0.4 —  7.9 —  9.4 —11.0 
—11.  38 —  5.  8 

—17.0 

11.8 

Mar.  W... 

—  "2.  2 -22.  1 -21.4 
   21.  2 

—21.3 —21.3 
—21.  5 

—21.0 —22.1 —22.  5 —Mi  24 
—12.  3 

—26.  1) 

14,8 
Mar.  28... 

—15.9 
—14.  « —14.2 

—111'.  4 

-12.4 —11.9 
—10.9 

—  7.2 
—  7.4 

—  7.7 

-18.80 

—  7.2 -30.1 

23.  2 

Mar.  29... 
—  4.9 -  3.2 —  1.  5 —  2.  3 

—  2.  5 —  2.7 —  3.2 —  1.8 

2.3 4.8 

—  3.83 

4.8 

—12.0 

IB.  8 

Mar.  80... 
—  9.1 

—  9.0 —  9.8 —  HI  2 
-10.4 

—10.5 
—10.0 —  10.  0 

—Hi.  5 
—11.9 -  f.  19 

—  3.3 
—14.  5 

11.2 

Mar.  31... 
—  0.  5 —  4.0 —  4.2 —  2.5 —  0.9 

0.2 

0.4 

-     0.2 -   0.3 

—  1.1 
—  9.  20 

0.4 

—21.1 

21.5 

Means.. 
—  5.29 —  4.22 —  3.51 —  3.  13 —  2.  85 —  2.  51 —  2.16 -  2.0(1 

   2  12 —  2.79 
—  4.  33 

2.30 

-13.  46 

15.82- 

            » 
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Tables  xJunring  tin-  /<»)/><  i'«fi<  re  «/'  I  lie  air  nt (>d»ii(r.  l.vsl,  toAuf/iixt.  iss:;—  Cuiitiinicd. 

.il'llic  !l:rnn»n>i  Ii  l  :llio\r  lire    -  ni  I.  Mr  "I  1  1n-  i-nltli.  '.  I'ri  '.  .     \\"a-!mi;Jl.ir  '    •  COITO  linn  f"  IfllM  p    |pin,r.n.  l.ir.i!  I  i  in.  •,  —  ,'.  hour* 
17  lilillllli's.] 

1  a.  ipp. 
•2  a.  111. 

3  a.  ID. 4  a.  m. 5  a.  in.      ti  ;s.  if.     7  a.  in. S  a.  in.      fl  a.  in.     10  n.  IIP. 

1 

11  n.  ]•:,      12  in.      1  p.  in.      2  p.  in. 
- 

Apr.    1  ... 
—  1.4       —1.5 

—  1.0 

8.0 

0.  s       —  IP.  .1        —  0.  8       —1.4        —  2.  1 

—  2.0 

—  2.  3        —  2.  2        —  2.  3 

—  2.3 

Api.    2.. —  4.::       —4.0 

—  X  U 

—  8.7       —3.7 
—  4.  2        —  4.  2 —  4.2       —4.2 

—  4.2 

—  4.4       —  4.  5       —  4.  4 

—   1.3 

API.   8     .1—4.0     —  5.2 

—  6.3 —  7.4 —  9.0 

—10.1        —10.6 —10.  G      —10.  0 

—10.  11 —  IP>.  li 

—  9.  8       —8.  li 

—  0.3 

AIM.  *::; —  I'..  !l        —  h.'.l 

—11.0 

—12.1        -13.5 —  13.8         —13.0 -114        -10.4 

—  IP.  a —  9.1 

—  7.  7        -  -  7.  5 

—  7.0 

A),,..    :.... 
—  7.  7        —  s.  :. _  •).  3        —  H.  li        —  7.  11        —  s.  4        —  9.  5 

I 

—  in.  7       —12.1 

-13.2 
—14.1 

—14.3       —11.  1 

—13.  G 

Apr.    (1  .. 
—  13.  II       —1H.  8 

—15.3 

—16.9     :  —17.8 —  in.  fl   ;  -nui     —  I'.t.n     —18.0 

-17.7 

—  10.  C 

—14.7     j  —13.0 

—12.  1 

Apr.    7.. 0.4 

0.  B 

1.8 
2.1 

2.  1              3.  0             0.  0 li.  0              5.  8 

5.8 

5.  ft 
5.7             0.8 

7.9 
A  iir.     s  .- 

7.  7 a? 2.1 —  0.  5     '  —  II.  8        —  0.  8       —  2.  1        —  4.  2 

—  C.O —  (i.  7 

—  6.  0     !  —  4.  fl 

—  3.2 

Apr.    D... 
(i.  7 

(!.  II li.  7 5.7 
5.5 

5.8 

6.0             G.O     i         li.  0             (P.  0 B.O 
!!.!>            10.0 

12.7 

A|>;.  10... 11.  0 13.7 
10.5 

9.0 

C.O 4.2 3.4 4.0             4.9 

(i.  G 8.7 

10.4            in.  .- 

12.4 

Apr.  11  ... o.  :, 

—  l.G —  2.0 —  2.  11 
—  6.4 

—  7.7        —8.0 s   ,  —  a  c 

—  8.6 
—10.4 

—10.  3    i  —  8.  0 

—  C.  5 

Apr.  12  . 
1.0 

l).  li 
—  0.5 

—  0.7 

—  2.  5       —  4.  2        —  5.  3 —  o.  3     •  —  0.  9 

-  0.9 —  8.8 

—  7.  2    !  —  G.  3 

—  4.5 

Apr.  18... 0.0 
—  2.  II 

—  4.0 —  5.7 

—  5.  3        —  3.  2       —  0.  7 1.8             4.4 8.0 

11.0 

in.  il          10.2, 
15.4 

Apr.  :! 4.11 
4.2 3.2 3.7 3.  2              ::.  2 3.2 3.1 3.  2               0.  4 

—  0.7 

—  2.  7       —  4.  4 

—  3.  I 

Apr.  15  .  . 

—  0.0 
—  l.ci 

—  2.  U 
—  3.3 

-  fi.  2 —  7.5 

—  s.  s 
—  IP.  5     —10.8  :  —11.8 

—11.4 

—  11.2       —10.0         —8.7 

Apr.  18... 
4.0 

5.  (1 

4.  2 

3.7              1.0             0.4             0.0 0.1            l.ii            l.G 2.4 

Api.  17    .. 
7.8 

7.  2 6.  0             3.  2             2.  5 0.  4       —  1.  (1       —  •_•.  3        —  4.  0 

—  4.4 

—  0.  5        —  7.  5 

—  7.0 

Apr.  18... 

—  3.  2 
—  :..  i      —  7.  o 

—  6.8 

—  4.  2       —  2.  5 —  2.  7        —  1.  7 
—  1.4              li.il 

—  0.5 

0.  3    1         0.  9 
1.0 

Apr.  IIP    .. l.ii          :i.(i          ::.4 
3.9 

4.2             8.0              3.0             2.:i              1.4              0.9 —  0.  7       —  (I  5        —  0.  5 

0.  2 

—  4.:.      —  p;  :: 

—  8.2 

—  9.  3        —10.  (i 
—11.2        —9.1 —  7.  9       —  t.r,       —  5.  1 

—  3.  5 

—  2.  5       —  2.  5 

—  2.5 

Apr.  21  ... 
—  4.11       —  :,.0 

-  .  8.  ! 

-    8.7       —lll.il —11.  8       —13.  2 —14.5       —14.7        -14.7 -13.0        —11.5       —10.1 

—  11.  0 

Apr.  •-"-'  ... 

—1(1.  1 
—  9.2 

—10.1 —10.8 —11.2 
—11.2 

—  RH       —13.0 

—  7.9 

—  (1.  2        —  5.  5 

—  r,.  3 

Apr.  23  ... 

—  •>.  5 —  4.2 —  4.9 —  0.7 —  7.1 —  7.6 
—  8.4 —  9.2 

—10.0 
—  H.5 

-  8.  1     •  —  7.  7 

—  6.2 

Apr.  '.'1  ... 
11.0 

12.0 12.  n 
12.  7 

12.0 13.5 
14.1 

15.  li 

10.2 10.8 

17.8 

li).  4     ,       20.  4 21.7 

Apr.  23  ... 24,  J 24.4 
23.  7 

23.3 23.0 22.  7 
22.3          21.5 

21.3 

•Jli.  3 

20.11           2'  1.7 
21.7 

Apr.  211    .. 22.  C          •-"-'.  4 

21.4 
2i!.:;         10.  i         18.  G 

17.4 
111.  1            15.11 14.9 

14.9 
14.7            11.11 

13.0 Apr.  27... 23.  4           23.4 

22.  li 

23.  4            23.  3            23.  3 23.0 

23.9 
23.  5 

2:1.  :. 

23.  3 
23.  5           24.  3 25.  4 

Ap".  1'S  . 

32.  2 
31,3 

20.8 
20.  8 27.  4             25.  s 

25.  2 
25.9 26.2 

25.  '.) 

25.  9 24.  1            22.  n 23.  3 25.  i 21.  7 in.  ̂             18.1 17.0           16.8 18.1 16.8 
10,9 

18.9 
20.4            'JO.  7 

•:::.  I 

Apr.  30... :;i.  i        27.  7        23.  fl 20.3            18.2            10.8           16.4            14.5 12.7           12.5 11.0 11.  r,           11.8 12.0 

VOIDS 5.  34           4.  52 3.46 
2.89 

1.83       ;                     1.31                           1.21 
1.09 

0.90 
0.71 

10.4    j        1.74           2.  11             3.02 

Date. :;  p.  in. 
4  p.  in. 5  p.  in.      ('  p.  1:1. 7  p.  m. 

S  p.  Li.      it  p.  r.i. 10  p.  in.    11  p.  in.    12  p.  in. 

Daily 

means. 
Max.        Mill.         Dirt1. 

Apr.    1  ... -  2.  :', 

—  2.4 

—  8.2             3.2       —  3.0     :  —  2.  8       —2.9 —  3.  2        —  3.  7 

-4.0 

—  2.1U            0.8       —  G.I               fi.9 

Apr.    2... 
—  3.11 —  2.  5 

—  1.7       —  0.  7       —  0.  1 —  0.  7        —  1.  7 —  l.G       —3.2 

—  4.7 

—  3.  28     —  0.  1        —  li.  8               11.  7 

Apr.    :;... 

—  :,.  1 
-  4.3 —  3.2 

—  :;.  2     —  2.  7 

—  2.1 —  0.9 

—  2.  1       —  3.  6 

—  5.  5 

—  11.  3!l     —0.9                                11.4 

Apr.    4  ... 11.  :: 

—  3.  2 —  1.6 

—  1.2       —  2.  3 —  3.  2       —  3.  4 

—  5.1 —  6.1 —  (i.  9 

—  7.55      —  1.2        —  is.  0 
17.4 

Apr.    5... —i:i.3       —11.1 

—10.6 

—  9.  5        —  ».  3 —  9.  0        —  11.  5 —  9.  7       —10.  ti 

—11.1 

—10.67      —7.7                                11.9 

Apr.    6... 

—10.4 —  9.3 
—  7.8 

—  n.O 
—  4.4 

—  2.  3       —  0.  7 0.2 l.G 
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3,0.  .1 30*.  ft 

30.  3 
311.3 

30.  .1 Juno  29.  ..'      31.  :; 32.  t              31.  (i 81.8 32.  :,         ;<i.  5 

32.  .1 

32.  1 

32.  7 

31.11 

3.1.  1 

Juno  30  .. 31.2 
3.1.  3 31.0 33.7 

33.  7 33.  5           33.  5 
...1       - 33.  1 

31.1) 

31.  2 

Mown  .  . 3.1.  33 34.  02 33.  HI) 83.  26 82.  24 S1.V3  '      M.P5 32.01 
112.  .15 32.  K7 

33.  ,11 34.  IS 
31.  (if,  :        :;i.  on 

3  p.  in. 4  p.  m. 

'>  p.  111. 
l>  i'.  m. 

7  p.  Hi. 8  p.m. 9  p.m. 

lit    '    III. 

1  1  ],.  In. 
12  p.  in. 

Dally 

means. 
Mnx. 

M,. 1882. 
Juno    I.- 31.1 

82.  l 

...»      J 

32.  3 

3-:.  ,1 

32.8 
32.  T> 

32.  1 

32.  0 

31.3 
2:i.  o: 

;;-r    ft 

21.:. 
June    2  .. 

2,-i.  2 

2.-.  11 

28.'  0 

29.4. 21>.  (i 

20    t 39  2 

2'.'.  9 

211.  - 

211.  2 

•:».  :. 

Juno    3... 84.0 
3.1   1 35.0 

34.7 
34.4 

34.  J 34.0 

33.  4 

3:i.  .1 

3.1.  1 

21).  1                  f>.  li 
June    4... 3t.O 

3  1.  -J 86.  0 
85.  2 

33.0 

VS.  2 

31.  S 
211.  3                  1>.  ,1 

', i 
Juno    5...       33.  ̂           85.0 37.7 38.1 

88.9 
37.7 

37.9 37.  1 

3.-.  3 

37.5 
31.00 

3-.0 

0,8 Juno    G.  .  . 311.  1             311.  1 

37.11 

37.  K 
37.  11 

37.  :• 

39.8 
|;i.  1 

40.3 

11.7 
37.  10 

41.7 

31.  K                  11     1 
Juno    7... 

311,7 

37.2 
37.  2 

87.0 

37.  0 3(1.  4 
3,7.  1 

4(1.  3 
JUTIO    8  ... 31.7 

3.1.  7 37.  2 
37.  (i 

37.4 
37.  2 

S7.2 

311.7 

sa  i 
10    ,1 

10.11 

27.  1               12.  'i Juno    9  .         31.0 
M.  l 

3.1.  2 30.7 3.1.4           35.8 

311, 31.1 

31.2 

31.  1.- 

(I.  1 
Juno  10...        31.li           3.1.  K 30.  4 36.4 88.6 3G.  4            86.  0 3(1.  1 31.  1 31.21 

Juno  11...'      88.3           31).  5 41.2           41.3 41.1 39.8 

4  1  ,  .1 

1.1.  2 

4.1.2 Juuc  It...        37.  11 3s  :, 
'      33.  D 

89.8 

3!>.  3 
38.3 

37.9 

3(1.  1 

3.1.  7 
3.1.  I                lff.8 

Juno  12.  ..       3.1.  'i 85.8 
31.  1 

31.0 

IH.O 

31   n 

31.  1) 
3  I.  21 

30.1 

31  .ii                 1.1 

.Iimo  14.  .. 31.2            31.3 86.4          37.0 sag 
30.5 

31.  - 

31.  - 

32.  n Juno  15...        33.li           3,1.  u 
34.  11 

31.0          83.8          33.8 

:•,;,:, 

33.11 

31.2' 

33.711 
31.  0 

Juno  10... :i:i.  i              F 

33.3 

34.0 

31.0 
31.   1 

32.  11 

•  .  -      .| 

21'.  I 

Juue  17.  ..       85.  1          311  2 3.1.11             3.1.7 

88  1 

34.9 
3,1.11 

3,0.  0 

.".  1.    11 

31.20 

•iii  ii 

T.9 

J-ino  18...       4.1.2          40.  .1 4".  1            40  (1 
M   3 89.3 

39.1 

12.  1 
113 

11." 

41.2 

.  I  iino  in.  .          11..  1           40.li 38.8 31I.H              3.S.  11 33.0 

3-.  3 
311.  1 

41.  1 

:•'•.  1 

Juuo  20...'       37.  :i 88.0          88.1 IIS.  7              3S.  .1 

3i3 

37.  S 
37.1 

•luao  21.    .        312           33.7 

31.0 

33.7              33,7              315 
32   .1 

3,3.  1 :;.'.  1 

33.  12 

4.3 

Juno  B...       31.  1          31    l 31     j              32.0 31.3              32.7              34.  V 

32.  7 

31.:; 

7.  1 

Juno  23.           32.  S           32  1 32."         :;i.7 31.7            32.1            3J.  0 
32." 

32   3 

33.  2 

31.  S.I 

3::.  2 

i  2 

Juno  21 

3.1.  2 

::,;.  D          3.5.0 

3.1.11 

::,;.  l 

30.  1                   7.  2 

Juno2G...'      47.2 
111  7            .10.  5 

K.  D 
.VI..1            61.2 

f,2.  2 .11    3 

14.  Kl 

.-,:;.,-. 
M.O            lit  i JUDO  !fl  ...      3;.  7           .11.  i) 

3t.  1 
84.0          M  " 34,* 

33.11 

31.2 

38,  - 

32.  II 

Jun»27...!      33.7          :;::.:, 33.  j              32.7 
32.  5              3.'.  1 

31.7 

81.8 

32.  4 
32.  1 

I.I 

'lunoSa...        3X5           31.1 34.  1              3t.  2 31.11              31.4 

33    1 31.  (i 

849 
.luno  8»  .         38,  l           3,1 87.  1            3'i.  2 31.4     '       3.1  4            .16.4 

3l.,i 

211   -t 

.luao  M   .  '      :;."•.  1           3.1.  1 3.1.  1               1.1    ( 3.1.  1            3,1.4            30.4 

18  3 

31.  1  1 

40.  ,1 
il,iui.t     :      S.-...V.'        ::.-,.  7s 

30.  IS) 
3«.JO          30  n1         38.  IS 

3,1   13 
3'i   2:' 3.1.  11., 

34.  .13 

:."  22 



23G EXPEDITION  TO  POINT  BAEBOW,  ALASKA. 

Table  xhoiritiii  the  tnni»'tiiturf  of  the  tiir  <(t  l-jihuun  ir  front -.  1SH1.  tit  .1  tiyuxt.  1S.S.",—  (  .'ont.iimcfl. 

|1I.  iji iliiTiiiiiui.il  i  •  iilim-i  Hi.-  surface  of  the  .'aril:,  I  iVd.    Wa.iliinst.Hi  uiran  tim.  .    Correction  J 
17    11    ilMIl,   -«. 

Date. 1  a.  in. 2  n.  in. 3a.m. 4  a.  m. Sa.m. 6a.m. I  a.  m. S  a.  in. 

12  in. 
1  p.  m. 2  11.  i". 

July     J... 
37.  i> 

34.4 
:::i.  5 

33.0 32.8 33.5 40.7 
38.3 

40.1 

40.  2 

40.8 
July 

39.5 
41.2 

•III.  7 

37.4 

37.4 

37.4 

37.4 

44  0 

44  " 

.liilv     8... 37.4 37.0 
37.  2 

31.4 

Jnl> 
35.4 34,0 33.7 

84.8 
31.1 88.3 

37.  1 

July     :.... 40.1 
3C.  2 

34.7 34.4 
33.9 

34.4 
37.4 40.3 411.0 

Julj 
4:;.:; 42.  K 40.  K 

41.0 

42.  '-' 

43.4 42.4 

44.0 

45.2 
44.7 

4.",.  2 

45  0 

4.',  " 

July 411.  > 
49.2 

45.3 
46.  2 45.  0 

4.8.2 
50.2 51.0 53.  2 

58.2 
411.  2 

51!.  4 

July     8... 
4!l.  ll 

I''.  2 

40.9 41.4 39.1 

40.3 
42.4 

43.2 

44.  5 
45.4 

45.4 

45.2 Julj 
41.1 

33.5 

32.0 
31.0 

31.  5 

32.  5 

34.  t 

34.4 

84.3 
.Tlllv 40.8 39.4 

40.3 
41.1 38.3 

:;ii.  ' 

4::.4 

47.0 

49.7 
52.  2 

45  0 
July    11... 40.8 

41.:, 

:i9.  7 

88.8 

;IH.  i 
40.1 

42.  II 

Ili  2 

47.  S 

52.  7 

511.  7 

rah  12... 13.2 43.2 11.7 

45.2 
42.7 

42.  5 
42.  2 

41.0 

44.2 
44.  2 47.2 44.2 12.  2 

Juiv    1"  .. 
39.  1 :iti.  ii 36.0 87.0 

37.  2 

:;i>.  '.> 

39.  3 

:-p.:i 

July  14... 48.2 
49.2 45.8 41.0 

:>'.  9 

40.  G 41.2 42.8 42.7 

•11.2 

10.7 

40.1 July  15... 31.0 
30.1 

4S.« 

BL5 

J3.  1 

Jnly  10... 87.4 35.9 :w.  :i 34.  0 32.  5 

32.  :, 

34.  '2 

35.  4 

311.  9 

3li.  7 

35.  9 
July  17... 34.  9 34.8 

34.5 31.:! 

:u.  f 84.4 
::  1.  1 

33.7 

82,  7 

31.4 

34.6 
July  IS... 35.  3 

31.0 

34.0 

34.  4 

34.4 

31.9 

35.  G 37.7 

July  19... 40.4 
38.1 

38.1 87:0 40.  5 41.2 4&a 
111.  0 July 

4C.3 41.  0 45.  2 44.8 4:1.0 

44.0 
43.  r, 

47.  4 48.9 

47.2 

4.1.  2 

411.2 

July  21... 4li.  5 43.2 
41.3 

41.2 40.5 

40.3 

40.1 42.  2 41.7 

4f.  4 

44.4 44.1 
4:;.:; 

42.  U 

4".  " 

41.8 41.4 

43.4 

11.7 47.2 

17.7 

Julj 

46.8 45.4 
43.  4 43.2 

4:!.4 

42.  5 

43.  2 

45.7 

49.  5 

49.  2 

5".  4 

50.  4 
July  24... 52.  ii 49.0 18.  g 51.2 

51.2 

52.1 

57.  2 

C1.3 

Julv  25... ill.:; 
59.  1 

55.  1 

55.  2 

.',  ' 01.1 

51.2 

July  20... 

.-,».  :: 

54.0 
51.2 51.2 

50.9 

5(1.  5 
51.11 

51.  2 
53.  4 

July   27... 

-il.7 

43.1 
41.11 41.  5 41.2 

41.2 
41.0 

41.0 |o.:; 41.0 

41.7 43.0 

43.0 

July  '-M.  .. 
35.  9 :ifi.  :i 30.0 :w.  i 

81.  fl 

31.9 

July  29... 88.2 

:;:,.  2 
35.0 35.2 34.0 37.4 

40.3 
July  SO... 40.9 

37.  2 
40.  3 

41.2 

43.2 

44.2 

July  SI... 54.7 
54.0 

51.  G 
53.0 

-,1.2 

50.  9 

.->2.  . 

52.  7 

Means  .  . 43.  20 42.13 41.23 40.  30 

39.  :,; 

S'J.il 

:'.:i.  77 

40.09 41.  04 42.70 

43.51; 

43.  82 
•14.24 

44.50 

Date. 3  p.  in. 4  ji.  in. 3  p.  111. ti  ]i.  in. 
7  p.  m. S  II.IIL 

!l  ],.  in. 10]).  in. 11  p.  111. 
12  r.  in. 

Max. Min. 

Diff.  . 
1882. 

July    1... 40.7 

4,1.  ,- 

41.4 

41.0 41, 

42.0 

42.  0 

43.4 

4:1.4 

11.2 

July     ->... 
July     3... 

47.5 

.'!».  2 

48.7 48.0 
34.0 

47.7 47.0 

•in.  7 

33.0 

4U.  2 
33.  1 45.  2 114.  2 

42.8 

84.4 

40.8 
94,6 

42.  18 

84.0 

14.7 

July     4... 39.  3 39.8 
40.7 

40.5 

39.  r, 
40.2 41.2 41.2 

37.  72 

41.2 

32.  2 

9.0 

July     5... 47.4 4M.7 

4ii.  2 

45.  4 

44.  'I 

44.0 

4:;.  4 

44.2 

43.2 

44.7 

41.50 

474 

14.2 
July     «... t:>.  2 

411.7 (0.2 45.0 42.7 

II.  .-' 

44.0 

45.  U 43.  !I7 

4,1.7 

0.9 

July     7... 

DO  :; 

CO.  4 60.0 

.V.I.  1 57.  7 52.  2 

July     8... 47.0 
47.2 

49.0 
49.0 

4&e 

4.".  2 

43.7 

40.  2 

44.  2i- 

49.  0 July    9... 
34.4 

:;:..  4 

35.  G 

36.  4 
:;7.  '.i 

4".:: 
40.  3 

13.  C 

July  10... 49.0 51.7 

511.  » 

4:j.7 

43.  i 

42.7 

4.-,.  2 

51.2 
51.3 

4(1.  5! 

17.  ,1 

July  11... 
59.  1 

55.  7 :.0.4 

48.2 
45.  2 ili.  0 

•15.  2 

42.  ll 
47.  S2 

5!l.  9 

86.  5 

23.  4 

July  12 42.7 
41.8 

41.2. 

40.3 
40.1 

3f.  S 37.4 

42.  05 47.2 11.7 
July  13... 38.8 88.9 

40.  :i 
40.0 40.4 

41.0 

42.2 
4::.  « 

.'.'.'.  2 

19.  2 
1  1.2 

July   14.  .. 
::s.  :; 

38.  4 88.8 37.8 

87.  i 
:;:,.  o 

40.  24 38.0 15.3 

July  15  .. 

81.  7 

84.0 31.4 35.4 34.  4 

37.1 

37.4 

'      37.4 

27.1 
L0.8 July  10... :u;  i) 37.4 

87.8 
37.8 

88.  7 

July  17... 
38.8 

87.2 
37.  !) 

3s.  .i 
37.  2 

86.  ! 
37.4 

31!.  II 35.  4  1 

,•.7 

July  IS... 
38.  1 

37.  ','1 

39.  9 
33.7 

July  1!)... 51.7 17.8 
48.0 

48.0 4:,.  h 40.7 49.0 43.7 
44.  00 

51   7 

37.  0 

14.7 

Julv   20... 40.  2 4i;.  2 47.4 48.7 48.2 
48.4 

48.2 

17.  J 
47.  :: 

411.4 

48.1 

48.7 

0.2 
July  21... 45.4 

47.0 
47.7 45.2 42.  7 

4:1.0 
4:;.4 4:1.  s 45.0 40.  3 47.7 9.4 

July  22... 17.7 
4,1.0 4S.  2 48.4 50.0 

51.8 
52.  5 

50.  0 

|,i.  7 

13.0 

July 

--,7.  2 

BO.  ii 

81.1 

54.4 

57.  4 
57.  S 

85.  4 

55.  2 

si.  a 

ill.  1 

19.:: 

July  24... 
115.5 59.  1 5.-'.  3 

:,.-,.  4 

50.  G 

.-•7.  2 

57.  -- 

01.  0 

HJ 

17.  5 

Juh 49.7 
4!l.  2 

50.8 53.4 
55.  1 

56.0 
54.8 

(8.  1 

July 
54.  2 54.  2 

:<•>.  2 

54.  8 52.  7 
52.  4 

in.  r, 

49.4 

4.-.  :- 

52.  19 

51.  2 

43.8 11.4 
July  27... 41.0 42.  2 43.2 

45.  II 
42.2 

4H.5 
39.  (1 

36.3 
41.12 45.0 :r».  o 

10.  (k 

July  28... :i7.  K 3C.4 37.  2 
30.8 

30.  4 

5.  o 

July  29... 41.0 41.2 41.8 
43.2 

43.  o 
43.0 

a.  .- 

43.  5 
42.  2 

41.8 

13.  ." 

9.7 

July  .10... 41.7 

in.  -. 

50.2 
53.  5 50.4 

49.  2 
53.0 

1  1.  .:, 
19.  1 July  31... :.i.  :. 

H.6 

5ii.  7 

54.2 54.2 
54.2 f,5.  2 

5(i.  8 
.>.  :. 

57.2 53.  Ml 

40.0 
.,      •  J 

ill-all*  .. 45.  1  1 45  R4 me    » 

j  -,  -,- 

44.93 

44. 

44.  C9 

7.  112 

11.  9» 
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Table  xlioiclnfi  the  temperature  of  the  air  at  Uglaamie  from  October,  18.S1,  to  Auguxt,  ISs;; — Continued. 

{llrijjlitof  tin' tliiTiHi.mn'iiTiil>o\i'  t  In •. ..in  fare  ol  the  eartli,  4  feet.    Washington  mean  time.    Corn',  lion  toi-cdnce  to  mi-mi  IOIM!  Hmc,  —  3  hours 17  minutes.) 

Date. I  a.  TO. 2  a.  m. 3  a.  m. 4  a.  m. S  a.  m. 
6  a.  in. 7  a.  m. 8  a.  in. 

11  .1.  in  . 
10  a.  m. 

11a.m. 12  in. 
1  p.  111. 

2  p.m. 

1882. 
Aug.   1  ... 5.1.  .1 55.  2 55.9 54.8 50.2 49.2 47.7 

47.7 
48.2 49.6 

.1(1.  3 50.  2 
50.0 

52.0 
AUK.  2  .. 42!  9 42.  X 

43.  0 43.0 44.2 44.7 44.2 44.2 44.4 41.7 45.  2 40.1) 

49.0 

49.0 
AUK.   8... 53.7 53.4 48.0 43.2 43.5 41.7 40.7 40.3 40.0 

38.0 38.8 

M.  K 

38.8 

38.3 

A«S.    4... 40.4 
42.7 38.5 38.1 38.3 39.6 40.3 40.9 41.7 43.4 

45.  8 
47.2 

41.8 41.4 

AUK.  •">•-- 
32.  7 34.1 34.0 34.1 34.0 

32.5 

32.  7 32.9 
33.  7 34.9 

30.4 

37.11 

38.  7 

39.5 
AUK.    6...        40.2 40.  3 

4(1.  2 40.8 
41.2 

41.9 

43.  2 

44.4 
44.7 41.  .1 

49.0 411.7 
50.7 

53.7 

Aug.   7  ...        .11.8 
50.  7 49.9 49.0 43.7 43.2 

42.8 

42.2 41.7 

41.9 

41.4 41  9 41.2 41.3 
AUK.   8... 43.8 41.6 41.3 

41.0 40.0 44.6 
40.1 

40.0 
41.2 41.2 43.4 

4.1.  5 

46.2 

48.1 52.7 52.0 51.9 52.0 51.2 50.7 50.2 49.7 
49.2 49.4 49.4 

4X.  .1 

48.0 

48.7 
AUK.  10    •- 33.11 

33.1 
32.  7 33.0 

33.  3 
33.  3 34.9 

36.  I 
3H.  3 

40.3 41.0 42.  2 43.4 43.0 
53.3 52.0 

50.6 50.1 50.2 
50.0 

.10.  2 

50.2 50.  2 

50.2 50.2 

.11.7 .13.  4 

53.2 

A  ll'_.   12  ... 
,17.  n 54.4 50.  li 50.2 

48.  6 
48.2 

47.7 47.7 

40.8 

46.2 46.2 
41.2 

3D.  1 

37.0 
Aui;.  13  ... 35.  I 35.2 

34,2 
33.1 32.5 31.7 

32.  (1 
31.8 

31.8 

32.0 
32.0 

31.11 

31.0 

31.0 

ADK.  14  ... 
31.0 31.3 

30.5 

30.5 
30.3 30.0 

30.  3 
30.  3 31.0 31.0 32.0 

32.  (1 

34.  0 
AUK.  is... 34.0 3:1.7 33.5 33.  5 32.  7 32.  5 

32.  5 32.  1 
33.  1 

33.3 

33.6 

84.4 94.  8 30.0 
AUK.  10... 33.  9 32.  .1 32.  3 32.  3 32.  3 

32.  (I 
32.3 

32.  1 32.  1 32.  1 

32.  .1 
32.  .1 

:  '.  1 

34.  2 

ABB.  17... 33.  1 32.  1 32.  3 
32.  2 

31.  X 
31.0 31.7 32.  2 

32.  X 

32.  3 

32.  4           32.  1 

33.0 
Aug.  18... 

33.  1 33.1 33.3 

32.  ". 

32.  5 32.1 
31.il 

31.5 

31.X            32.2 
32.  .1              33.  2 

33.  li 

-13.  7 

Aug.  19    .. 
34.2 32.5 31.4 30.  7 

30.3 

29.9 

3(1.  1 

30.3            .:'--•            3.1.5 3.1.  .1 

311.  2 

37.4 
37.4 

AUK-  211... 
38.1 

37.5 37.0 
30.9 

36.4 

3(1.  1 3.1.  4 

35.  4           31.  i; 

3.1  11 

3.1.  11 

:«;.  (1 
37.  ) 

3H.  1 

Aug.  21... 37.  5 36.  5 

3.1.  1 

36.  7 

88.  3 

37.2 

311.  1 

3.1.  11 34.4 

84.4 

33.  7 

3:1.  .1 

33.0 
A  UK-  2  '  .  .  . 

30.4 36.4 
:::.  I 33.  3 

33.  2 33.2 

33.11 33.3 
333              33.5 

35.  1 86.  7 

37.1 

Au;;.  23... 35.4 3.1.  4 3.1.  2 
3.1.  2 3.1.  2 

31.11 

34.0 

34.  (i 

3.1.  4 

31.11 34.7            31.1 

3J.9 
35.4 

AUK.  24  ... 
30.4 32.  5 31.1 

31.  0 

30.  5 30.9 31.  1 31.  5 
31..1 

31.  5 

31.7 32.  8 32.8 

32.8 
A  UK.  25... 33.  .1 32.  5 

3.  '.  (1 
32.3 

32.  .1 

32.  3 
32.  3 

32.  .1 

33.  1 

33.  .1 

33.  3 

33.  3 33.0 

Aug.  20... 33.  .1 
33.  3 33.  3 33.  3 33.  3 33.0 

3,;.  2 

32.  9 32.  8 

32.  1 
32.  .1 

33.2 

33.  5 

AtiK.27... 31.5 
30.5 

•-".if, 

28.  5 2^.1 29.3 

2H.  11 

29.0 30.  .1 30.5 30.8 
AUK.  28... 39.4 

28,  ii 

28.5 28.  11 28.4 28.1 27.8 27.  1 27.  6 29.1 30.  1 
30.2 

A  HE.  29... 29.1 29.0 2X.  7 28.9 28.6 
2X.  li 

2''.  2 

21).  4 

29.6 30.  .1 

31.3 32.0 
AUK.  3o... 81.3 30.  11 

31.3 
30.6 

3d.  .1 30.  5 
30.3 Baa 29.0 

•.".I.  X 

30.  5 

31.3 

82,  i 

32.3 
Ai.K.31... 

31.3 32.0 
32.  3 

32.3 
32.  .1 

33.0 

33.0 32.  3 

32.  3 

32.  3 32.  0 

32.2 32.5 

Mi-ans..        3X.  112 33.01          37.1.1 3(1.  ill!          30.43          311.30          3B.1J          :!0.  21 36.47 36.  74 
37.  31 

37.  60 37.88 
38.33 

Date. 
3  p.  in. 4  p.  in. 5  p.  in. ti  p.  in. 7  p.  m. S  p.  m. !l  p.  111. 1(1  p.  lli. 11  p.  in. 12  p.  in. 

Daily  . 

means. 
ilin. 

Diff. 

1882. 
AUK.  i   - 

52.  2 
52.7 

50.  3 48.8 
47.4 

48.2 
46.4 

45.4 
42.  (i 

42.2 49.70 
57.6 

40.8 10.8 
AUK.  2  .. 

•IS.  7 

48.7 18.8 4ao 

47.11 

48.2 

411.11 50.0 53.9 

55.  1 

40.119 

55.  0 

40.7 14.3 
AUK-  3... 37.  > 38.3 

88.4 
38.5 

30.7 
30.6 

3.1.  0 

3.1.  2 

o«.  1 

37.  2 

40.42 

50.  1 

33.0 

S!.  5 

AUK.  4... 41.5 37.  1 
3.1.  11 

3.1.  7 

35.8 36.3 
30.2 35.1 34.2 

39.45 47.  5 
33.  0 

14.5 A  UK-  .1  . 

•tu.  1 
41.2 

-11.2 

40.4 39.8 

39.5 

39.0 
311.  X 

39.9 
40.6 37.08 

42.0 

31.7 

10.3 
AUK.    (1    - 54.2 

.1.1.  2 
50.  7 57.  2 

57.  0 

56.4 

55.3 

53.5 
53.0 

52.  0 

49.02 
57.  ,1 

39.3 18.2 A  UK.  7  ... 41.2 

.}•!     " 

43.  0  " 

43.  11 

•13.  3 

43.0 
42.7 42.8 41.3 

41.1 
43.  62 

53.8 

39.  11 

14.0 Air.'.    X-.. 
51.4 53.  0 

.11.  2 .10.  0 

50.4 52.0 
52.  5 

52.  8 52.  X 46.84 
50.  5 

38.0 
18.5 A  UK.  ii  .  .  . 

.10.  0 
49.4 33.  X 

37.  4 
3,1.  li 36.2 31.  0 

36.2 
3.1.  8 

3  1.  4 

4.1.  50 
52.9 

S3.  2 19.7 
AllK-M  ... LI.  .1 11.1 

•12.  .1 
.12.  X .11.3 

,1,1.  2 

5.1.  3 

54.  4 

54.7 

.13.  3 

43.91 

50.1 
31.  4 

24.7 
Allj<.  1  1  ... 

.11.2 
54.  2 

.14.  0 

re  4 

50.0 
.1(1.  X 

1*1  7 

56.0 

r.7.7 
65.  8 

53.  01 
5S.U 49!  o 

9.9 
Ang.  12 37.4 311.  -1 

311.  1 36.4 30.2 
31.  .1 35.1 31.1 

34.8 

31.  X 

42.  52 

58.  3 

33.3 

25.0 
All-.  13  ..            3(1.1              31.11 3(1.  X 

31.  1 
31.  5             31.4 

•>  >    .1 

31.11 

32.  1 32.  1 37.09 3.1.  !l 
29.0 

6.9 

1 | 

AUK-  11  ...       31.0 34.6            31.11 

31.7 

35.4             80.4             3(1.1 

3.1.  ,1 

3(1.  0 

3.1.  4 

32.93 

29.0 

8.3 

AUK.  li...      '•'''••  i 

37.  1 37.  2 37.  2 
3(1.  11              31.   I 

'11  '^ 

31.  1 
34.2 

34.64 

37.  U 

31.  -< 

6.4 
Ail);.  111...        34.6 31.11 

30.2 
31.  (1 

3.1.  2 

31.X              31.7 

::'(!  7 

34.4 31.3 33.  54 36.9 

30.7 O.2.. 

AiiK.17...        33.11           31.1           :;::.,           31.11 31.1            3.1.2           3.4.H 34.  (i 31.3 

3.1.21 
86.1 

30.7 

5.4 

AllK.  '«---          31    1              311.  1              3(1.2              311.11 10.  I           ::i.ii          31.il          85.  (' 3.1.  0 

3.1.  0 

37.7 30.8 

6.9 

i 
All-.  19 III.  1             11.1 4n.3              -10.  ti               III.  1               10.3               1,1.1 30.  1          36.  05 

42.0 

29.0 

13.0 

A  UK-  20                 31).  1 IC.3             -III.  11             ||.  -2 41.11            -(ll.ll            10.  .1           311.4            40.0 38.9 38.10 

42.1 
34.8 

7.  Si 

Auj;.  21  -.-        34.4 3t.  !l              08.8              3l.il 
31.7            31.0            34.4            33.8           34.  4            34.0' 

38.  '28 

40.1 

32.3 7.8i 
AUK.  '.'2 

37.0              3(1.11 3.7.  2              37.  0              37.  1               311.  .1              3.1.  2              3.1.  I            31.  42 

38.  2 

31.2 

7.0' 

An?.  23  ...        3.1.8 36.  2              3(1.  1              311.  .1 ::7.  1            3ll.ii            3(i.  fi            3H.2            31.1 

35,  .1.1 

37.7 

33.5 

4.2 

1 
An;;.  21      . 83.0          34.0          34.1 31.11              31.7              31.  X              31.0              34.2              33.3            32.8!) 

35.9 

29.7 

C.2 

,\  UK.  2,1  .  .  . 33.3             33,1             33.x 33.11              34.0              31.11              33.1)              34,0 

33.7 :»i.  IS 
31.  0 

31.0 3.0 
A  !:•:.  I'll.            33.  .1 32.1          ::::.ii          31.7 :,;,.  1          ::i.  s          ::r,.  li 34.0 ::::.  ;, 

33.  (W 

3(1.2 

30.0 
5.3 

-•\UL:  27  ..          31.1 31.7              30.fi              311.3 211.2              311.1 29.  8           2D.  7 29.6 211.  (1         29.  88 3.1.  5 

MJ 

8.3 

::'." 30.  1)             32.  0 

32.  0 
31.3 

31.11             31.1             33.5 211.  6         29.  75 34.0 

31.0 

3.9 

Aug.  20                 32.11              33.11              33.3 33.  .1 :.::.::          3-t.o          34.1          33.  o          :;].'.>        31.  112 

3.1.  0 

27.3 

7.7 
-\up.30...       32.2         32.1          32.::         33.0 :.::...             33.1            33.11             33.0             32.3             31.3          31.61 

31.  7 

28.5 

7.2 
A  ns.  31     ..        33.11           33.7            34.il 31.2             31.2             3-1.2             31.2             34.2             3).  11          33.08 30.  1 

29.9 

0.2 
MIVIIV  ..] 3H..11          39.  20         39.  IX 39.  OX          39.  01          38.  75         3l>.  .17          3U.  )H          38.  (.7        37.  86            43.  75 

32.93  1       10.83 
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Table  .ihoiriiiii  Hie  temperature  of  the  air  fit  ['gJaamiefrom  October,  1881,  to  Aiti/tist,  188,5 — (Jontinticil. 
Illri-lit  i>rthn  thenixmi.  tei  ;,!nivi :'  he  <:irtii.  4  (Vet.    \Va*bin;ton  mean  lii.ii'.    Correction  tortxlnce  to  mean  local  tine. —Slxmri 

mitcs.J 

1  ft.  III. 
•2  :i.  in. :;  :i.  in. 4  a.  m. 5  a.  in. 0  a.  in. 

7  a.  m. 8  a.  in. »a.m. 10  .1.  in 
11a.m. 

12  r.i.       1  p.  in. 

2  p.  1:1. 
1 i 

Sept.     I... 23.5 34.4 
33.  5 33.5 

32.3 
31.3 

80.  5 

30.0 

211.  '.i 

2:1.  li 

30.1 

Srpt.     2... 30.3 30.1 
30.  2 

30.5 
30.5 

30.  5 
211.  (i 

211.  3 
2:1.  I 

211.  1 
28.  5 28.  11 

Sept.    3... 311.  2 
35.  5 35  2 34.9 

31.2 

33.  5 

33.7 

33.  5 

35.  (I 

311.  11 

Sept.     4... 84.3 
33  5 

33.0 
4 

85.  4 

37.0 

Sept      B... 40.4 
37.11 37.  (1 

3(i  4 

84,  1 

33.  1) 
33.3              33.2 35.  II 

Sept      11   .. 81.8 81.  a 
31.0 

.in.  i 30.  1 

3'!.  1 32.  3 

Sept.    7... 
80.5 

81.3 
31.7 

32.5 

83.  5 

32.  3 

Kepi.    8  .. 31.3 
29.  0 29.4 

30.1 30.3 
29.6 29.  6 

29.  2 

Sept.     :>... 
211.  2 

28!  5 28.3 

to  i 29.  1 

2(1.  4 

25.  (i 

25.  1 

24.  8 

25.  -1 

25.  4 

Sept.  HI... 27.  8 28.0 28.6 28.  li 28.8 28.  1 
28.  4 

2:1.  1 

29.4 

30.  •_• 

Sept.  11... 30.4 

3,1  " 

30.  1 

"'t     (1 

211.  8 

211.  (i 211.  C, 2H.  3 
211.  5 

31.3 Sept.  12... 
80.3 30.3 31.1 30.5 

f:i>!  U 
31.3           31.3 

31.1 

31.0 30.5 31.1 

31.2 

Sept.  1.1  .. 
31.1> 

31.7 
32.  I 

3"  5 
::_'.  1 

32.0 31.5 

31.0 

31.0 

31.5 

31.7 

Sept.  11... 
32.  1 83.3 32.  4 3  '  r, 31.7 31.8 

81.8 

33.  1 

Sept.  15   .. 28.1 211.  1 27.6 

2».  1 

26.6 211.  6 27,  0 

27.  9 

32.  4 

Sept.  16... 29.6 
-.11  'i           29.4 

29.0 
311.  1 

31.8 

::_'.  3 

211.  4 

2ft  t 

29.  « 

31.3 31.3 
32.  0 

32.  3 

Sepl.  18... 

3.'.  I 

3  '  5 

32.  0 
31.  5 31.3 81.2 30.5 

32.  3 

32.4 
Sent.  19... 32.  1 V  ;; 32.0 31.5 

31.  5 
81.0 

31.3 

31.6 31.11 
• 31.  2 

29.4 

"7  8 

27.  4 

26.  6 

M  1 

25.  r, 

25.  8 

25.  7 

2U.4 

Sepl.  21... S9!  4 
3t'.  1 

I'll.  2 

31).  1 
3(1.  1 

21).  8 

L!'    1 

2ft  ! 

29.4 29.2 

Sept.  22... 

2<.  1 

28.4 
28.4 28.3 

28.1 28.0 27.4 
27.  2 

27.6 27.4 

27.  5 
Sept.  23... 

23  6 
25.  II 

25.  4 

25.  1 

25.  6 

25.  (i 26.4 26.4 

27.6 

27.  1) 

L'8   1 

Sept.  'Jt   .. 
27.  I           27.  1 23!  8 

25.  ii 

25.  2 25.  2 
25.  4 25.  2 

2.V;> 

24.7 

21.11 

24.7 

it!  f> 
Sept.  25    .. 

27.  4 27.7 

27.  li 

—'•>.  7 

24,  s 

24.7 

35.  1 

25.8 

2(1.  r. 

Sepl.  2(1   .. 
22.  7 23.6 21.7 

22.  11 24.  5 25.  5 

25.  4 
25.  7 

26.0 27.  2 

Sept.  27... 31.6 31.7 

31.  G 

.M.  0 

30.5 

31.  0 

31.2 

81.5 
81.4 

31.8 
32.  (i 

33  II 
Sept.  23   .  . 

35.  5 31  11 35.  3 
34.4 

34.4 

34.4 31.1 
35.  I 

34.2 

34.0 

Sept    '-'.I   .. 84.  a 
34.  2 

K(.6 33.  0 33.0 

31.2 

35.  4 
35.  3 

35.  0 

32.3 31.7 
31.5 

32.  3 33.  0 33.7 
31.0 

31.2 

Means  .. 
31.16 3(1.  74 30.  54         30.  40 

30.35 

30.05 30.02 29.94 30.  CO 
29.07 

30.39 

30.76 31.45 

Date. 
^  p.  in.       1  ;i    in. 5  p.  m. tt  p.  m. 

7  p.  111. 

S  p.  m.     !!  p.  m. 
10  p.  in. 11  ii.  in. 

12  p.  in. 
Uax Min. Dur. 

1883. 
Sept.    1   . 

30.  8 31.5 
31.  C 

31.4 31.5 
31.  5 

31.3 31.3 
31.44 

28.4 10.0 
34.  2 35.4 36.  G 

3s1.  1 
39.8 40.1 

40.4 

27.  1 

13.3 Sept.    3 42.  5 

42.  5 

43  7 
43.2 43.  2 41.2 38.5 

37.  20 

44.6 31.7 

12.9 
S,-,ll      t    . 4!.  0 45.  2 46.  5 47.2 

4*7 
49.4 

50.11 47.8 

39.  (HI 

BUI 80,7 

20.  G 
Sept.      B... 41.8     ,       42.7 43.0 

42.9 
43.  7 

41.8 41.0 

311.  'J 

48.4 

31.7 1(1.7 

Sept.     0... 
•I--,  ii 

33.3 
33.0 

32.  5 

32.  2 
31.71 41.1 

12.8 
Sept.     7... 

31.2 
34.2 

33.5 
33.  5 32.3 

32.  0 
36.9 

2  -.  4 

8.5 

Sept.    B... 
!7.8 

B&O 
27.1 

26.4 
26.0 

27.4 28.  I 

24.4 14.2 

Sept.     '.I... 20.  1) 27.8 

28.  t 

28.  G 

'_'•>.  (i 

2  '.  1 28.0 

24.4 8.  9 

Sept.  10.. 
31.2 

31.5 31.5 

81.7 31.4 

31.  1            211,4 
8.0 

Sipt.  II... 31.3 31.7 32.0 
81.9 

31.11 

27.  5 

8.2 

S].'.  12.. 31.5 31.9 
32.  5 

32.0 32.  9 7.4 

Sejit    1.1  . 
::.'.  1 

31  3 
32.4 32.0 31.9 

31.7 

3.1.8 3,1.7 
34.6 

5.1 

Sepl.   14... 31.11 

34!  4 3  1.  2 

31,3 

2.8 

Sept.  15... 35.2 

35.  4 

34.  9 24.1 
11.8 

Sept.  10  .. If.'.  7 

3i.  ii 

33.0 31.  3 31.1 81.8 
3').  11 

27.  li 

Sept.   17    . 32.8          88.1 33.5    . 
33.  5 

33.0 33.  4 32.7 81.61 

35.0 

27.7 

7.3 
Sept.  18... 

33.  7 
33.  1 

32.  3 32.  42 

35.  6 

29.7 

5.  11 
Sept.    Ill    . 

81.6 3(1.  7 81.7 
31.5 

. 

30  f> 80.9 

29.  2 7.7 
Sepl.  !».. S6.6 29.4 

30.3 
30.  6 

211.  9 

2ft  5 

31.8 

24.  1 

10.7 

Sepl.  21.. 21"  4 

2:1.  1 
28.  li 

28.  5 

26.7 

8.8 
Sept.  22... 

27.4 
27.  1 27.  6 

27.  li 27.4 
27.  3 

•X.  2 

25.  4 
27.  61 

24.1 

11.  1 

!B.  5 31.3 
30.7 

29.9 

"li  4 

28.9 

28.4 

23.  K 

D.7 

Sept    21.. 

27.  11 27.  li 
27.4 

25.  7 

25.  II 25.  II 

33.7 

22.8 

10.9 
Sept.  25   .. 

20  4 
2.-.  (i 

28.  li 

26.  2 

31.0 

2,1.  1 
8.5 

Sept.  2ii   . 30  B 

82.  5 

32.  (i 

81.9 81.7 
31.11 

M.8 

17.0 

S'pl.  27... 31   Ii 36.4 36.9 37.  2 

37.  R 

Sepl.  28    . 
37.2 

37.  S 

39.1 
3.7.  .5 

42.  3 

35.  4 

35   (I 

35.  8 

35   11 35.  11 11.3 31.8 

M.  5 

. 33.  a 32.  5 31.2 

7!l 

H«M           31.  93 32.  45         32.  91  | S3.:n 
33.  If, 

31.99 
37.43  i       27.41             9  99 
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li-  *!i<»rhtii  1'ir  >i  >i>i>r>-<iliire  of  Hie  nir  it!  I  'itlmtniir  from  (ictolirr,  1881, 1<>  Aufltist,  1883 — Continued. 

ore  tbf»*nrfkflO  Of  tho  earth,  4  l l.     \Vasl.i  HL'I  i  >n  m,-:.n  t  inn-.     (  Vi  :v<  timt  ti»  n  <tn<  •  '  .il  t  im«-,  —  •  • 

17  Miil'.nlr.-J.I 

Dcto. 1  a.  in. 

•.'  :,.  in. 
:;  :i.  in. 

u  u.  in. 0  a.  in. 7  a.  in. 
S  :i.  in. 

»*.n.' 

"|0  a.  in. 

11a.m. 12  m. 
1  p.m. 

Jp.ni. 

0,-t      I.... :<•:.  -, 
::2.  !> 

::••  7 

::::  8 
::.-..  ii 

3.-..  5 

87.9 
117.  B 

:;v   1 

:ts..-, 

38.4 
:.'7.  ii 

:i7.  2 37.4 
87.C 

:!7.  l 

37.4 

u,l      .: so.  a 
2!l.  4 

:s  7 27.  9 27.  5 
20.4 

.28.1 

Oct.     1    ... 

•-•:.  i; 

25.  :i 

•J.l.  4 
•JV  1 

25    1 

24.9 
LI.  7 

24.4 

2:1.  7 
2.1.  4 

22.  9 
•ji1.  :. 

1:1.  -: 
HI  11 v.i  r, 

19.8 111.  2 

19.0 
-n  I 

20.4 20.0 
I'd.  » 

21).  1 

19.7 19.0 
19  (i 

19.0 19.5 10.1 18.7 

Oct.    7   ... 

i.-  ii 

1  -.7 19.  0 l!i.:: 
19.0 

19.4 
19.3 19.4 

111  Ii 19.  K 

- 
18.  fl 

1.-.  4 18.0 

17.8 
17.2 

16.0 

10.  a 
10.1 

10  5 

16.5 10.3 

Hi.  5 IS.  4 IS.  2 1.-,  ii 

U  I 

15.  'J 

15.  :; 

15.4 

14.11 

14.8 
14.7 14.8 o.-i    10  ... 

It.  • 

i:1.  r. 

12.4 
12.1 12.1 

10.  ;i 

0.8 9.1 

as 

9.1 

C.4 :'   1 (i.   1 

7.8 

0  2 

0.!! 
CO 0.7 

7.0 

0.7 

7.2 

8.3 

8.5 

(1.2 
(i.  9 

7.7 

8.0 

8.7 

11  1 

8.8 9.0 0.1 

53 

:  7 

4.  r. 

4.7 

0<-t    ]::    .. 4.2 
r,.8 

5.  2 r,.  o 

5.1 

4.4 

:i.4 
o  r, 

—  1.1 —  1.9 —  l.R 

Oi-t    14   ... 

S,  n 

:;.  I 

1.9 1.0 1.4 

1.  1 0.4 
-  ll.!i 

3.0 

3.4 

•J  .7 

•2.0 

:i.n 
27 

1.8 

1.9 

ft,  2 

1.0 d.7 

0.0 

0.0 

L'  1 

0,-t.   1!,    ... 

      0     •. 

1     • 

::.  .1 
CO (>  r. 9.1 

5.  1 4.2 4  2 

4.2 

3.4 

1.0 

0.1.  17.... 

L'    1 

1.7 l.li l.  1 8.4 

•J.  5 

2.8 1.8 

1.0 

1.0 
—  0.7 

ii.  4 

• 

4.:i 

r,.  a 

5.7 

:,.  1 

S.3 5.0 
5.  II 

4.9 

5.1 

0  9 
0.7 

Oc(    10 
- , 1 

i;  ii 

B.7 

.-   1 

4.8 

4.9 

5  I' 

4.2 

::.  1 

3.4 

0,  1    '.'    ... 

1.  :: 

4.2 

-!  '.1 

5.1 

f..  '.) 

:t  l 

:;.  "• 

4.2 4.2 

4.8 

4.4 42 

4  2 

o,-t  .1  ... 3.4 

•t.  II I'.  1 

u.  1 
—  1.4 

   2  j 

-  2.1 
-  2.  :i 

—  2.  2 

-    (I.  5 

-   1.0 

—  1.1 

0,-t.  -JJ      . 
•    -    1 

5.3 5.5 U.  0 

0.2 

&2 

0.0 

4.5 

3.2 

2.9 

2.4 1.4 
—  7.X —  0.0 —  0.2 

—   C.  II 
—  r>.:i 

   40 

-  4.5 

-      5.  ". 

—  5.  2 
-  4.  5 -  4.2 —  0.0 

1.1 1    t 1.6 

u.-l 

0.4 IK  2 

0.2 

0.  Ii 

6.8 

-  0.4 

-00 

—  0.  5 •_'.  1 

1.8 1.8 1.7 
2.  1 

2.  2 

2.  5 

a  5 

2  .  0 

2.7 2.5 11 
Oct.  2<i    ... 

.!.  1! 

'-'  II 

1.1 

—  0.1 —  1.2 —  1.0 

-  1.7 -  a.  5 —  J.  9 —  3.4 

-  3.!) 

—  :i.  2 

—  3.  (1 

0,1.  -J7    ... 

—  <i.  1 
—  7.  1 

—  7.2 

—  7.  r. 
—  8.0 

-9.3 —  9.3 —  9  1 
—  8.4 —  X.  5 

' —14.0 
—11.7 

—  8.2 
—  7.7 —  r,  s    4  5 

—  4.4, 
-  4.2 —  3.9 

—  2.1 -   1  2 

—  1.1 —  0.7 

on.  -.-.I  ... 

—  7.  •-• 

—  H.fi 
—  9.9 

—  13.:; 
—  14^1 

—10.7 -17.:; —17.:) 
—10.  2 

—14.X 

—14.7 —14.0 

1    4 
:s.  :i (i.  II 

X.  1 

K.7 

7.7 

1.4 —  1.4- 

—  3.1 —  1.9 

0.4 

iac n;.  :> 16.8 17.  :i 
17.D 

17.4 15.8 

11.  -1 

13.  U 

14.5 

19.0 
18,8 

Mi'ims  .. 
!l.  Or. 

9.07 9.  Ot 
8.90 

8.411 

8.05 7.60 
7.1» 

7.71 
7.71 

S  17 

4  p.  in. 

t'l  }:.  111. 

7  p.  in. 

•>!>.  m. '.I  p.  in. 

!0  p.  in. 11  p.m. 12  p.  in 

Daily 

Mr  ill.-,. 

Max. 

Min. 

Diff 

0,1.      1    ... 87.0 

:i7.  2 

::-.  •_• 

38.7 

H7.8 ::ii.  5 

'no.  i 

si.  i 7.9 

OH.     -    .. 87.0 
:i7.  '.i 

38.1 
37.9 87.8 

:io.  ii 36.5 32.  5 

40.7 

31.0 

!>.  1 

0,  1      ::    . 

•JO.  T 

2'i  :i 

20.3 

"ii  •• 

2ii.  2 27.  77 
24.4 

12.  11 

(1,-t       4    .. 2  t.  2 
23.0 M.-00 

81.8 

21.4 10.4 
2ii  :i 17.8 

11.2 

i.i.  1 Hi.  1 
IS.  11 

IS.  X 

20  2 
17.  1 

Ii.  1 

Oi-l.    7   .. 21.0 
2(1.  7 10.5 

1ft,  0 13.1 

18.5 

19.40 23.  1) 6.2 

Oi-t      X.... 10.7 10.7 10  9 

16.  0 

Hi.  7 

10.0 15.8 Hi    !!4 

11.5 

10.7 

Or!.     '.1    148 

11.11 

if.  5 15.2 

14.9 14  7 
11.4 

11.4 

21.4 s.  r, 
Oi-t.   111... 7.7 7.9 

9.1 
0.7 

ft.  9 9.7 8.11 20.  S 

5.  3 
15.5 

()(•!.  II    0.6 
5.7 

5.7 

.-,.  :i 

5.7 

5.8 0.0 10.2 

3.  2 

7.0 

4.5 

7.0 
7.  U 5.1 

.;  i 

:i.  1 

0.0 

11    1 0.8 

10.0 

Dot  1  -: 

-2.0 —  0.5 
4.4 4.7 

4.  -I 

4.4 

1    5 

"  1*7 

14.4 

—  4.2 

iao 7  * 

10.0 II.  5 
5.  :: 

i!  55 

—  0.8 

10.0 {  \ft       1  It 

'*      1 

1.11 

:t.  4 
—  0.7 —  n.o 

7rt 

—  0.7 

-  II   L' 

—  5.  :: 

17.5 

i  r  A 

2.7 

1.8 

2.  8 
.  U 

2.  0 

•  i.  8 

l.s 

2.  15 

11.  -1 

—  4.  0 

to.  ii 

in.  2 

C.4 
r  ;; 

5.7 4.C 

1.8 

.-,.  2 

0.9 

1.4 

r,  5 

:;  !i 

4.11 

.1.  1 
f.  4 

1... 

(i.  7 

Mi 

5.  1 

• 4.3 

i;  L1 

7.H 

4.7 
::.  o 

1    '. 

• 
n.  1 

1.4 1.8 

•J.  1 

2.2 

:;.  l 
—  4.1) 

11   S 

0 

—  1.0 

—  7.  'i 

—  5.  :t 

—  0.7 
—  7.  5 

• 
-2.1 

   -  •; 

—  6.7 
-  1.0 

-  n.  J 

   ]•»  .» 

12  0 

ii  r. 

I),  (i 
i.i) 

1.7 

2.0 

—  •]'! 

4.  1 

L'.  t 

a.6 1    v 

   ,  j  i —  i  i 
   j    ;j 

]    ..    1  ,| 
;;   o 

II  1 

—  7.7 —  \4.7 

IK.  1 —  n.  :: 
—  d.\! 

-  0.2 

u  :i 

(i.  i 
—  2.2 

_  5  :i 

-1.5 

—  o.  5 —  i;  i 
—  4.1 —  :i.  2 

—  0.  11 
—  II.  2S —  •.M.* 

10.8 11.4 
IS.8 in.  i 

17  ii 

Hi.  8 

—  5.  (i 

L4.8 

II.  M 

act 0.03 ii.es 
II.  C,l 

.1.05 

11.83 
• 



240 EXPEDITION  TO  POINT  BARKOW,  ALASKA. 

Table  nhoiring  the  temperature  of  the  air  at  Uglaamie  from  October,  J881,  to  Axf/tint,  18.SH — Continued. 

(Uriirlil  of  thetlierniemctcrabove  the  surface  of  the  eartb,  4  fc«t.    WftBliiiiRton  mean  lime.     Cm  i  i-cfiim  til  rciliir.i?  (o  nn-iiii  lucal  tiiui, - 
17  iiiiiinl.'s.l 

"j  Imllll 

Dale. 1a.m. 2  a.m. 3  «.  m. 
4  a.  in- 5  :i.  MI. R  a.m. 7  :i.  1:1. 

S.i.  in. 

9  n.  in. 
1  On.  in. If  n.  in. 

12  in. 
1  p.  in. 

•j  p.  in. 

1882. 
Xuv.    1  ... 13.7 12.1 

12.8 
13.1 11.8 

a- 

8.0 
11.0 

12.0 

11.3 

a  8 
11.  2 

5.9 

.-.  7 

Nov.   2  .  .  . 

—  2.9 

3.0 

5.4 
5.1 7.4 8.0 77 

7.3 

7.3 

7.2 5.9 

1.6 

—  1.2 

-  4.8 

NOT.  3  ... 
—  a  (i 

-  4.3    4.  2 —  4.0 —  2.2 
—  1.8 

—  1.4 —  3.0 —  3.9 —  4.0 —  4.9 
—  5.  1) 

—  4.9 

-4.8 

—  2.4 
—  3.4 —  3.8 

—  3.  B 
—  2.  r, 

—  2.3 
-   2.5 

—  3.0 —  4.3 
—  0.0 

—  5.  II 

-  5.  9 

—  6.1 
—  4.9 

Nm-'.  5  '
.'.' 

—  5.0 —  5.2 
—  5.  (i —  5.2 

—  4.5 —  5.4 
—  5.6 —  5.3 —  :,.  i —  4.4 —  4.0 —  3.8 

—  4.9 

Nov.  6... 
—  3.1 

-  3.8 —  4.0 —  4.9 —  5.  8 —  7.1 

—  8.2 —  8.6 —  8.6 —  8.7 
—  7.5 —  7.8 

-  7.1 
—  7.4 

Nov.   7  ... 

—  4.0 
—  3.8 

—  3.8 
—  3.0 

—  3.4 —  3.2 —  .V  1 —  3.8 
—  4.0 

—  4.9 —  6.  6 —  6.8 

—  7..-, 

—  7.9 

Nov.   8  ... 

—  7.6 -  7.4 —  6.8 —  5.  4 —  4.9 —  4.2 —  1.9 —  0.2 

1.1 1.2 

0.  li 

(1.6 

II.  1 

—  0.5 

Nov.   9  ... 1.2 1.6 

1.2 
0.4 

2,1 3.4 

1.0 
5.7 

8.9 
9.9 

11.0 

12.0 

13.0 
13.8 

Nov.  10  ... 2S.II 27.0 2(1.4 
26.0 

20.4 26.6 
26.  7 

28.8 25.  8 

27.4 

24.  5 22.  4 19.0 
14.2 

Nov.  11  ... 6.0 

5.9 
5.1 5.5 0.3 

6.8 (i.  2 

5.1 4.4 

2.9 

1.  1 

—  0.  5 
—  1.2 

—  2.0 

Nov.  12  ... 
—12.6 

—13.  9 
—14.7 -10.7 

-17.7 —18.7 —20.  1 
-21.0 

-21.0 

-21.2 
—21.  0 

-21.2 -  21.  4 

—21.  1 

NOT.  13  ... 
—2.-).  3 

—21.9 
-25.  H —25.  9 —26.1 

—25.  9 
—  25.  2 

-25.  7 

—25.  8 

-24.8 

—24.0 
-24.  2 

—24.  t 

-21.11 

Nov.  14  ... 
—24.  6 

—24.8 
—24.7 —25.  9 —25.  8 —211.  9 

-27.2 

—28.  6 

•  2f  :t 

—29.  2 

-29.1 

Nov.  15  ... 
—30.  5 —  3d.  0 

—  M.  3 —29.  5    ;[0.  0 

—29.1 

—28.  II 

-27.1 
—2.-,.  9 —  2ft.  5 

—20.  0 
—21.11 

—23.  1) 

—22.1 

Nov.  16  ... 
—18.9 —18.6 

—18.8 
—19.  9 

—18.7 —18.4 —18.  B 

-19.4 

—  18.  5 
—19.1 

—18.5 

-IS.  4 

-18.5 

Nov.  17  ... 

—12.5 —13.0 
—12.1 —12.  0 

—11.2 
-10.2 —  9.  6 

—   8.  9 

-   8.5 —  9.3 
-  7.9 —  9.3 

—  9.5 

-  8.  2 

Nov.  18  ... 

—  5.4 —  6.0 
—  7.3 —  0.3 

—  as —  7.0 
—  7.9 

_  8.8 

-9.1 

—  a  s —  7.8 
—  8.4 

-  —  9.  2 

—  9.  5 

Nov.  19  ... 
—10.4 —  9.  7 

—10.0 —  9.7 —10.0 —  Kl.O 

—  9.  8 

—  9.  9 

—  10.2 

—  9.  7 

—  8.6 —  7.  5 
—  7.0 

—  7.7 

Nov.  20  ... 
—  5.1 —  6.5 

—  7.9 —  RO 

—  fi    '' 

—  R4 —  8.8 

—  8.7 

-8.7 

—  9.0  . 

—  6.7 
—  4.  2 

—  3.1 

—  2,5 

Nov.  21  ... 
—  6.6 —  5.  2 

—  4.2 —  4.9 
—  4!  9 —   (.7 

—  4.0 

—  -     *'     '[ 

—  2.2 
—  2.  4 

-  2.4 

—  2.5 

—  1.7 

1.2 

Nov.  22  ... 29 6.2 11.0 11.7 12.7 12.4 12.2 

II.  « 

8.7 
8.3 

7..-, 

'1.7 

5.1 

3.6 

Nov.23  ... 

—  0.7 —  0.3 

0.3 

0.4 
—  1.9 

—  1.7 —  0.7 —  1.7 —  2.5 

—  3.1 

—  3.1 
—  3.1 —  ::.  2 

—  3.3 

NOT.  24  .. 

—  8.6 —  8.8 
—  0.7 —  4.0 

—  3.8 —  3.2 
—  3.  2 

—  4.0 

—  0.2 —  (I.  6 

—  6.8 
—  8.8 

—10.8 —10.9 

Nov.  25  ... 
—  1.0 —  4.3 

—  7.0 —  9.2 
—10.0 —11.7 —12.  1 —12.3 

—12.  0 
—13.0 

-12.8 

—12.  1 
—12.0 —12.0 

Nor.  26  ... 
—11.4 —14.7 —16.7 

—18.8 —19.  3 

—18.5 —19.2 
—IS.  6 

—17..-, 

—18.1 
—18.4 —IS.  4 —18.5 —18.2 

NOT.  27  ... 

—  9.5 —  7.9 —  tl.  li 
—  0.9 —  7.3 —  7.  5 

—  7.8 —  9.  3 
-10.0 -11.8 

—12.1 
—11.7 

—  11.3 

—11.0 

NOT.  28  ... 
—12.8 

—14.  :. 
—13.3 —11.7 

—11.5 —11.  3 

-  10.fi 

—10.2 —10.0 —  8.9 —  7.7 —  7.6 —  8.9 —  9.5 

NOT.  29  ... 
—10.5 —  10.  B 

—10.  2 —  9.7 

—10.2 —10.4 
—lo.r, 

—11.5 —11.5 —11.0 

—11.5 

—  9.  5 

—  9.1 
—  9.4 

Nov.  30  ... 
—  7.5 —  7.1 

—  6.6 —  6.3 —  l>.9 
—  7.  5 

—  7.  1 —  5.  8 

—  6.0 
—  7.0 —  6.7 

-4.6 

-3.0 

—  3.3 

Means  .  . 
—  6.42 —  6.38 —  6.31 —  0.  27 

-t!.2l 11.27 
-  6.  36 

-e.37 —  6.42 —  6.60 
—  6.66 

—  (!.  83 

—  7.16 

—  7.41 

Date. 

3p.m. 4  p.m. 5  p.  111. 6  p.  in. 
7  p.  m. 

S  p.  in. 

9  p.  in. 

10  p.  in. 11  p.  m. 
12  p.  in. 

IIICMIIS. 
Mai. Mill. 

Diff. 

18S2. 
Nov.  1  ... 3.4 

—  0.6 
—  2.  1 

-  3,2 —  2.6 —  1.7 .-.II 

.->.  1 

2.5 

-   1.2 

6.  25 

1  ."..  4 

-     6.  r, 

21.9 Nov.  2  ... 

—  5.8 —  5.2 —  .').  2 
—  3.  if 

—  4.9 
—   .\  2 

—  H.2 
—  0.8 

—  7.0 

-  7.1 

0.02 
7.  7 

17.5 

Nov.  3    . 

—  4.8 —  3.11 

—  ::.  2 —  "  1 

—  l.-ll 

   ]_  0 
—  1.4 

•»-  2.  1 —  3.0 

—  ::.  3si 

—  0.  (1 

—  9.2 

8.6 

Nov.  4  ... 
—  :;.  ii 

—  ::.  2 —  3.  2 
—  4.9 —  5.3 —  5.  3 

—  .",.0 —  4.8 
—  4.2 —  4.9 

—   4.18 

—  1.6 

—  9.7 

8.1 

NOT.  5  ... 
—  5.  2 —  .'..  1 

—  -,.  1 —  4.9 

—  4.7 
—  4.  2 

—  4.  7 
—  4.6 

—  4.1 

—  4.  f8 

—  4.0 
—  8.7 

4.7 

Nor.  6  ... 
—  -i.\ —  B.  9 —  li.  II 

-  0.7 
-7.3 -  7.  2 —  6.3 —  .",.:: —  4.4 —  4.  2 —  6.  47 

-  3.2 —11.7 

8.5 
NOT.  7  ... 

—  9.5 
—  9.7 

    ..  i, 

—  8.7 -11.2 
-  8.  II 

—  8.  6 
—  8.6 —  S  2 —  7.6 

—  6.58 

—  4.2 
—13.3 

9.1 
Nor.  8  ... 

—  1.7 -  1.9 

—  l.'ii 

—  0.  5 

0.1 

1.1 2.0 

2.  .',
 

2.7 —  1.32 

2.8 

—10.6 

13.4 

Nor.  9  ... 14.9 14.7 
14.7 15.3 lil.il 

*-.  i 
19.7 

"l  i 

23.  .", 

25.  6 

11.33 

2.-,.  ."i 

—  1.2 

26.7 
NOT.  10... 12.7 11.1 

11.0 
o.r, 

8.0 

8.8 

8.7 

7.3 li.  8 

->S.S 

5.X 23.0 

HOT.  11  ... 
—  2.8 —  4.2 —   5.  8 

_  a'.l 

—  7.9 
-    7.11 —   8.  li 

—  9.7 —10.2 
—10.9 

10.5 

—14.  2 

24.7 

NOT.  12  ... 
—21.0 —21.0 

•     .,.»    rf 

—23.  1 -211.8 

-22.11 

—23.  0 —23.  0 
—22.  8 

—20.  20 

10.  .1 

—27.  :, 
17.1 

Nor.13  ... 
—25.  4 

—  25.  11 

—23.8 
.     21.  7 -24.7 

—23.  8 

-24.3 

—  2I.fi 

—  "4.  7 
—21.7 

—24.  IIS 

-21.2 
—31.1 

9.9 
NOT.  14  ... 

—29.  0 
—29.1 -  2:1.  1 —  2t<!  11 

—28.  7 
—29.  6    :(0,7 

-30.  H 

—30.5 —29.4 
—23.  5 —35.5 

12.0 

NOT.  15  ... 
—21.0 —21.1 

-19.6 
—19.9 —2(1.  :: 

—21.2 
—111.7 

—19.4 

—18.4 

—21.  40 

—  19.4 
—35.  2 

15.8 
NOT.  16  ... 

—18.4 -17.3 —17.8 —17.:; 
14.  C 

—12.  8 

11.7 

—1  2.  ."> 

—12.  1 —17.08 

—12.2 
—24.  0 

11.8 

Nov.  17  ... 
—  7.9 —  7.9 

—  7.0 —  8.2 
—  8.  2 —  8.4 —  8.  3 

—  8.4 —  7.  3 

—  9.30 

—  7.  5 
—16.  5 

9.0 

Nov.  18  ... 
—  10.2 —10.0 

—  9.8 —10.2 
-10.4 

—10.  (i 
—  10.  II 

—10.2 —11.1 —10.8 
—  8.  78 

—14.  :. 

9.0 

Nov.  19  ... 

—  H.4 
—  9.  :. 

—  9.5 -  9.1 

.-.11 
—  C.  6 —  5.  1 

~  4.3 

—  8.  7J 
—  4.3 

—14.  2 

9.9 

Nor.  20    . 

"  4 

     ;;    .1 

—  3.0 —  ::.  2 —  :..  1 
—  5.  7 

-  6.1 

-  (i.  9 
—  11.  5 

—  .",.  8(1 

--  2.2 

—12,  0 

9.8 
NOT.  21  ... 

—  i!i —  l.S —  ::.  2 
—  3.  0 

—  3.0 

—   2.  8 1.7 

-  1.2 

2.8 

—  2.  C.8 

L3 

—  9.  5 

10.8 

Nov.  22 8.1 4.3 

„  ̂  

0.8 
1.8 

1.1 

0.7 

0.2 

—  0.4 

   1  .» 

12.8 

—  4.8 

17.6 

Nov.  23    .  . 

—  3.2 
—  'I  8 

—  ::.  2 
—  II.  1 

—11.8 —  13.0 —13.3 
—11.9 

0.4 
—18.  4 

18.8 

Nov.  24  ... 
—11.9 

—  14.3 

—1&  4 
—  16^2 

—16.  2 —  17.  I 
—15.  7 -  4.0 

—  1.0 

1.5 —  21.  r, 20.0 

Nov.  25  .  . 

—11.8 
—11.7 —11.4 

11.!) 

—11.9 

—11.9 

II.:, 

—11.4 —  11.0 

—  1.2 

—16.6 

15.4 

Nov.  2<i 
—17!ii 

—  15.  8 
—16.0 —  15.B 

—11.3 —12.3 —11.5 

—10.4 

—10.2 
—21.1 

13.9 

Nov.  27  .  . 

—10.5 

ll.B 

—10.4 

—10.4 —11.3 —1  1.  5 
—12.  1 

111.  1 

—12.7 

—  1(1.21 

—  —  7i  3 

—16.  Ii 

9.3 

Nov.  28  ... 

—  9.  3 —  9.0 _  9.  r, 
—  9.1 

—  9.1 —  8.8 

>.  ."> 

—  Ii.  1 
—10.0 —10.  5 

—  10.  (Hi 
8.0 —  18.2 

X).  2 

Nov.  29... 
—  n.  r, 

-  9.0 —  9.5 -9.1 —  9.1 —  8.9 
—  7.  7 

ii.  li 

—  0.7 

—  li.  6 

—  H.  .",.-, 

—  0.4 

—  14.  H 

8.4 

NOT.  30  ... 

-  5.1 —  7.6 

li.  :; 

-9.1 —  9.1 —  9.  :; 
10.  I 

—  8.0 

-8.1 

—  (1.  3 
—   7.04 

—  3.  2 

—12.  8 
9.6 

Meano  . 
—  7.67 —  7.89 —  8.  i:; —  8.  26 

8.28 

—  H.JMl 
--7.III, 

-  7.  8.-, 

—  7.48 

—  7.09 
—  7.  12 —  1.75 -13.23 

11.48 

'_     _,.     | 
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Tnllc  KJi  oivi-nii  Hie  tni>]>n-itti>ir  of  tin-  air  at  I '</l<t<uiii<-fi-<>i>i,  Octotn  r.  1SS1.A.  Aui/uxl.  ISSII— ( 'i.ntinucd. 

[lid  ;>.•!  feet.    V 17  niiniiU  n  ] 

1  :l     i  ' 

:l  u.  in. 5  :i.  in. li  M.  m. . 9  n.  in. 
10  a.m. II  II.  Ml. 

12  III. 

•2  p.  n.. 

• 
—  6.0 —  0.7 —  0.4 

—  5.  1 
—  4.3 -  2.  n -  2.1 

—  2.  3 

-  2.  r, 

—  8.0 —  II.  2 -10.2 
—  9.7 

—10.  0 

—10.  1) —11.5 

—11.1) -11.8 
-11.7 

—11.5 —ll.H 

—  3.4 —  2.  4 
—  2.1 —  4.  5 

-  8.4 

—  7.  1, 

—  H.7 

—12.  1 
—  12.11 

-11.5 
—12.8 

—13.2 
—13.0 —12.3 

—11.0 

—10.0 

—  10.5 

—10.4 
—10.5 

—12.  :: 
—12.3 —12.  4 —12.8 

—13.6 
—12.11 

—  13.2 

—14.  2 

—  14.  5 

—14.7 
—14.0 

—12.7 
—11.1 —  10.2 

—10.6 —  0.7 

—10.0 —  H.  4 
-  4.7 

—  4.9 —  5.1 
—  i;.  7 —  7.1 —  F.  2 

-  9.7 -n.  n 
—11.2 

—13.  1 

—21.  5 
—21.2 —20!  1 —10.0 

—18.4 
—17.  3 —  M.  1 

—13.  1 

—  11... 

—  11.3 

—18.  G —19.  G 
-20.  5 —21.2 —21.  4 

—21.0 

—21.  0 

-20.  1 
—18.4 

—20.  5 

—20.  '.1 

—20.8 —20.1 
—19.8 

—19.7 

—19.  4 
—10.4 —  11).  1 —18.0 

—  17.  !l 

—11.2 —10.8 
-  8.0 -  7.5 —  7.0 —  7.1 

-  7.0 

—  7.9 
—  8.3 

—  Hi.  4 —  17.  G 
—17.  7 —17.  fl 

—17.0 —IP.  8 —20.1 
—21.4    o-i  7 

—21.  9 

—20.  0 —10.0 —  IS.  2 —17.3 —10.4 
—  15.4 —15.2 

—15.  4 
—14.  5 

—14.  4 
—14.1 

• —14.1 —14.8 —10.  0 —  17.2 —  17.8 
—19.  ft 

—21.11 

-21.7 
—20.4 

1 
—13.8 —16.2 

—10.4 
—14.  5 

—is!  8 -12.  1 

—12.  (1 

—14.0 —15  3 

i —21.:: 
-24.0 —25.  2 

-25.  7 
-24.  7 

—•::;.  o 

—21.8 

—  111.0 

—  19.2 

—If  11 
—18.4 —18.7 -19.2 -19.8 —19.0 

—IP.  2 
—17.5 

—10.11 

1 
—111!  1 —19.4 

-23.  1 —  22.2 —22.  0 

—22.  7 
—2::.  I 

-21.8 —24.  (I —23.  3 
—22.  4 

—21.7 

—  "2  4 

-18.0 —18.1 
—18.4 —19.7 

—10.0 

-17.:: 

—21.1 

-21.11 

—21.3 

—21.2 

—15.7 —10.  0 
—13.8 

—13.1 —  13.  G —13.  0 -15.5 

—17.2 

—22.  8 
—2.1.  2 -2:;.  1 

   .,.>  ii 

—22.  4 

—21.1) 

—  22.  n 
—23.  1 

: 
—27.  2 —27.7 

—27.  7 —27.7 
—27]  8 —27.7 

-27.  G —27.1 
—27.1 

—21!.  1 

—20.  7 —27.  (I 

   .,7  -i 

—27.  2 —28.0 

—32.0 —2!'.  1) 
—27]  8 

—24.  G 

—20.  5 —1!).  7 
-111.  1 

• -17.5 —10.9 —10.9 —10.9 —  1C.  U 

—15.4 —15.2 
-14.0 —H.I -13.8 

—12.8 

-14.1 —14.  0 —14.7 —14.9 -15.8 —10.9 
—1C.  9 —17.0 —17.7 

   j  ,.•  7 

—17.0 
—10.9 —10.4 

—17.0 

—12.8 —  14.5 -in.:: —  15.  G 
—15.11 

—10.4 
—17.11 

—17.7 
—IS.  5 

—IS.il 

: 1.2 
2.  5 

3.2 

2.  S 

—  7.1 

-12.:: 

—14.9 
—20.  4 —21.7 —  23.  2 

—31.7 —81.6 —32.  5 
—33.  11 

—  34.  H -:;:>.  i —31.9 —  31.0 

—30.  6 
—29.  5 

—29.  1 

-27.  li 

: 
—21.0 —21.0 —21.0 —20.  8 

—19.4 
—19.2 —1'}.  1 —19.  3 —18.9 -17.  5 -17.4 

—17.  07 —17.11 —1C.  93 —17.  05 —17.  00 -I7.:;o -17.  39 -17.  EG —17.  37 
-I7..1S —17.  09 

-17.  27 
—17.  59 

:i  p  in. 
4  p.  HI. 5  p.  m. (1  p.  111. 

7  p.  in. S  p.  111. Up.  in. 10  p.  111. 11  p.m. 12  p.  m. 

Dally 

Max. 
Mill. 

—  3.4 
—  4.1 —  4.3 —  5.3 

—  G.9 -  7.7 —  7.1 -  8.3 —10.5 
—  9.3 

—  5.  19 

-12.  7 

10.4 

—11.2 —10.0 —10.4 
—10.2 —  9.3 —  7.  5 

—  5.2 

'—  5.1 

—  5.  3 
—  1).  71 

. 
—10.4 —10.  5 

—10.5 —10.8 
—10.9 —12.2 —12.5 

—12.4 —12.0 
—12.7 

—  8.42 

—  2.7 

—10.7 —10.4 
—10.4 —  9.1 

—  0.7 —10.  2 
—10.4 

—11.2 —10.  98 —10.0 

—10.  4 

—  15.  G 
—  11.7 —14.  :; —13.3 

—13.1 —13.2 
—13.  2 

—13.  71 
—10.  ft 

—  2.  5 —  2.5 —  3.0 
—  2.  5 

—  1.9 —  2.  0 
—  4.1 

—    t.O 

—  6.20 

• 
—17.  5 

—20.1 —20.  1 
-20.8 

-21.  (1 
—  21.9 —21.  I —14.  01 

—10.7 —  10.7 —10.4 —10.0 —  9.7 

—  1(1.5 

—10.0 

—19.7 —2C.  1 —20.  5 
—20.  4 —20.  0 

—20.  4 —10.9 

- 

1 
—17.7 —17.3 

—11.8 

—14.0 —14.  5 —14.7 
—11.7 —14.8 —13.1 —14.  2 

—  9.6 —11.7 —12.1 
—14.0 

-14.8 —15.2 —15.0 
-16.1 —10.  2 

-    1C.  1 

-  7.  2 

13.1 
-22.  9    •',-•>    Q —23.1 —21.9 

—21.3 
—20.5 

-22.  5 —22.  5 
—22.0 

—21.  00 
—14.  0 

—  1:'  (1 
—is!  5 —13.4 

—13.6 
—14.1 —14.  3 

—15.1 —13.3 

: 
—1«]  3 —17.3 —14.3 

—13.9 —15.0 
—  i:,.  4 

—13.2 
—12.1 

-11.7 

—11.4 

: —  17.5 
—18.7 —18.8 —22.  1 

-21.2 -23.3 
—17.43 

—11.4 

—19.8 
-19.7 

—!'.).  5 —18.4 
-17.8 

—17.1 

—21.0 —  2(1.  f) 
—10.5 —17.7 -17.  5 —  I*.  I! 

—  19.11 

—  19.0 

—19.  2 
—17.  2 

7.9 
1 

—2).  7 
-21.7 —2!.  1) —24.0 

—24.  7 
—25.  2 

—23.  20 

—  13.4 

—24.  2 —21.2 —22.  4 

—  23.  1  . 

—13.4 

—  2::.  8 

—21.7 

—22.  70 
—20.  2 

—20.  8 
-2".  1 —10.1 —17.4 

—  1C.  0 —10.4 

-111.  11 

-19.0 
—14.0 

10.  G 
: 

—19.4 
—10.  1 —  10.2 

—10.0 —  21.  G 

—23.  1 

—23.8 —21.:: 
—21.  0 

—20.  2 
—27.1 

-27.2 —21.4 

-23.  8 
—23.  1 

—2::.  o —22.  7 —24.  4 -::o.  i 

—24.  2 

. 
—211.  5 

—34.  7 

—32.  7 

—21).  81 

-10.4 

—11).  2 -1'.).  2 
—10.  2 

—19.2 
—18.0 —  18.2 

—17.9 
—ID.  4 

-30.7 

—14.8 —14.3 
—13.8 -12.4 -12.9 

-13.7 

—14.51 

—13.0 
—22.0 

]<iv  27    

—13.7 —13.1 
—  9.7 

—10.4 —11.0 -11.1 —12.  1 
—12.1 —13.1 

—14.48 

-10;  2 

13.1 —16.4 —13.6 —11.7 
—  9.4 

—  5.3 

—   '!  (i 

—  1.8 —  0.7 —  0.4 
—12.60 

—  (I.  5 
—2::.  1 

—22.  C, —  ".Ml 
—23.  2 -21.0 

—24.  1 —24  1 —25.  3 
—27.  1 

—27.  11 
—15.41 

N.O 

—  "ti  S) 
—25.  5 

—24.  5 
—24.  1 

—20.  5 

—  12.0 

—17.1 —  13.5 
—12.  G 

—12.8 

-13.0 -13.0 —  13.  7 

-13.4 

—12.  8 
—17.  04 

—  7.2 —20.  2 

mo 
-17.21 —17.  10 

-10.77 -  10.73 —10.59 -10.71 —1C.  80 —1C.  82 —17.  44 
—17.32 —17.10 —11.32 -25.  DC 

14.04 

H.  Ex.  11   31 
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Ttthlr  xJtnirhifi  tin-  tesHpcratwoofMie  inrat  />//«"""'''. from  October,  issi.  t<>  Aiif/iint,  1X,s:: — Continued, 
[lift,  imometeral*    f  the  carib,  4  feet.     ̂ .  ,n:m  tim...     Correction  to  reduce  to  mean  local  tlmo,— Shown 17  mlniltrs.] 

Date. 1  .1.  III. 

•J  a.  ni. 
3  a.  in. t  a.  in. 

.1  :i.  in. Oa.m. 
I  a.    in. V  a.  111. 10  a.  in. 

11  a.m. 
12  in. 1  ]>.  in. 

•_>  p.  m. 

• 
Jan.    I.... 

—14.0 
—13.  3 —mo —  K.  0 —12.8 —  13.  0 

—12.  2 
—12.  1 

—11.9 

-11.8 —11.5 
—11.2 

—  11.3 

•Tan.    ».... 
—  8.0 

—  n.  8 
—  3.0 

—  28 
—  :i.  2 —  2.7 

—  2.  :t 
-  1.7 —  2.  6 

—  3.  5 —  3.8 
—  6.  ll 

—  5.  2 

1.0 

Jan.   :i  ... 
—  1.5 

—  l.C —  1.7 
—  1.7 —  4.2 

-     4.2 
—  4.8 

—  4.11 

—  2.  3 
—  1.4 

—  2.8 —  3.  3 

-4.4 

Jan.   4  — 

—  -1.  0 —  4.0 —  4.3 
—  4.4 

—  4.0 
—  2.5 —  :i.  5 

—  :i.4 

—  4.0 
—  4.2 

—  :;.  2 

—  2.  0 

—  2.1 

Jail.     5.... 

—  7.1 —  8.4 —  li.  :i 
—  9.0 —10.4 —lo.o —10.5 

—  111.  (i 

—10.7 
—11.4 

-11.7 
-11.5 

-  1  T.  » —10.7 

Jan.   C.... 
—  7.1) 

—  8.4 —  7.9 
—  7.X 

—  8.4 —  9.0 
—10.3 

-11.0 

—11.9 
—  12.8 

-13.5 -14.R —14.0 

iTaii.    7    
—11.7 

-1.-..  ."I 

—  IB.  4 —Hi.!) —17.5 —17.7 

—  lii.  fi 
—  15.  n 

—10.2 —  17.3 
—18.  2 —Hi.  9 

Jan.    8    
—1C.  5 —  l(i.  .1 

—10.7 —  10.  C —10.4 —15.  ti —14.  5 

—13.8 

—18.1 
—13.  2 

--HI; —11.2 

.Inn.    !i.... 
—15.11 

—  1G.X —  16.9 —10.4 —15.7 —  14.  9 -14.5 —  14.  (i —14.5 
—Kill 

17.:, 

—19.  II 

Jan.  1"    

—19.  ̂  
-20.1 —  iao —15.  (i 

-15.0 —  10.7 
-17.7 

—10.  3 

—14.8 
—13.4 

-14.4- 

-14.  li 

Jan.  11.... 
-I7.r, —17.  5 —18.3 

—  18.  11 
—  20.S 

—21.0 

—  21.4 

—21.  3 
—21.  1 

—21.0 

Jan.  12.... 
—  -jr..  u —2;-..  8 

—  2.-i.  !» 

—25.7 

—24.  :: 
—2:!.  8 

—  ».» 

—24.  11 —  2ti.  0 

—27.1 
-27.4 —27.  7 —28  i; 

—  33.  C —  33.  C —34.1 —34.0 
—34.  0 —34,4 —33.  4 —32.  8 

—32.  5 —32.  2 

Jan.  14.... 
-si.  r. —30.  !l 

-30.9 
—30.7 —30.5 

—27.0 

—20.  7 
—24.  7 

Jan.  15.... 

—  2!i.  ". 

—29.7 
—29.0 —29.6 

—29.3 
—28.  li 

—I'll.  2 

—TJ.  5 

.Tau.  Hi.... —  U.Y  :: 
-34.0 

—I!.'!.  4 
—31.7 

—27.0 

—19.5 

—  IB.  9 —13.4 

Jan.  17    
—  2.  :: —  2.1 -  1.9 -  1.7 

—  o.:; 
7.0 9.1 0.4 

8.4 1.6 

0.7 

C.  1 

0.3 —  0.2 —  7.0 
—  7.4 

.—  8.4 
—  8.9 

—  9.  5 —10.1 —11.0 
—11.7 —12.1 

—12.3 —12.  0 

—  12.  8 
—  12.  5 

Jan.  19.... 
—14.7 

—15.  4 

11!.  r. 

—17.2 —17.7 
—  li-.  2 

—IS.  0 
—111.4 

—  in.  3 

—10.8 —  1».  6 

—  10.8 

—22.  U 
—23.7 —23.  0 

—2.1.  1 —25.  2 —25.5 
-25.  5 

—25.  3 
—24.  8 —24.  2 —24.  C —21.2 

I'H.  1 

Jan.  '.'I.... 

—18.2 —18.1 
-18.1 —18.1 —17.5 —10.8 

—in.  2 
—14.9 

—14.4 
—12.9 —11.4 —Id.  5 

—10.4 

—10.2 

Jan.  22.... 
—  !(.  2 —  8.  7    7.  2  . 

—  6.3 —  0.2 —  0.0 —  .".  li 
—  0.1 

—  5.  9 
—  0.0 

—  0.7 
0.1 0.1 

0.1 

0.1 1.4 l.C 

1    " 

—  0.  5 

0.2 
0.  2 

0.0 

03 

Jim.  '.'I.... 
12.3 

11.:; 

9.8 7.3 

5.0 0.4 

—  1.4 
—  all 

—  3.8 

—  4.  5 
-  li.  (i 

Jan.  -'•-  -  -  . 

—18.7 —14.1 —  14.1 
—14.1 —10.0 

—  lii.fi 

—10.4 
-17.7 

—18.1 

—10.  X 

—21.0 

-21.2 

Jan.  26.... 

-24.1 —24.2 
—23.9 —23.3 

—23.8 
-24.  5 

-24.  7 
—24.  2 

—24.0 

—24.4 —24.  5 

—24.0 

Jan.  27    

-•J7.  8 —28.1 —20.  4 
—29.1 —29.7 

—30.  r, —  3(1.  3 

—111.2 —  3l.n 

—30.0 
—31.0 —30.0 

—30.  .1 
—  :;o.  i —29.  5 

—  ;io.  :i 

—29.  7 
—29.  9 —29.7 —29.  0 

—  2K.  II 

—28.0 
—28.1 —28.1 —28.2 

—27.  X 

—27.  1 
—27.  1 

—27.  3 

—27.  n 

—20.  11 
—20.  8 

—27.  8 —28.  :i —29.1 
—29.  C —30.  3 

—30.3 —31.1 

—31.8 
—33.  4 

—33.  8 —32.  7 

Jan.  31.... 
—28.9 

—29.0 20.  1 
—30.5 —20.9 

—30.0 
—29.5 

—27.0 
—25.  9 

—24.3 

-22.  8 

—lit.  82 —17.  (16 
—17.  11 

—17.  17 -17.31 —16.  99 -1C.  95 —10.  92 —17.  19 —17.  05 —17.10 
—17.  17 —17.  00 

—17.  08 

3  p.  in. 1  ]>.  in. 5  )>.  in. 
«  p.  in. 7  p.  m. 

S  ]i.  in. !)  IL  m. 10  p.  m. 1  1  p.  m. 12  p.  m. 
111.  Mils. 

Max. 
Min. Biff. 

Jan.    1.... 

—11.0 —10.4 
—10.2 —10.  4 

—  9.7 
—  9.5 

—  9.5 —  8.0 —  7.8 —  0.  3 
—11.  15 

—18.2 

11.9 

Jan.   •_'.... 

—  :i.7 
--  :!.:i —  3.4 —  3.0 —  3.3 

—  3.3 —  3.7 —  4.6 —  3.5 —  0.7 
—  3.50 

—  0.7 
—  9.3 

8.11 

.ran.    ;:    
—  f>.  o —  4.7 —  4.7 —  4.6 

—  4.3 
-  4.3 —  5.2 —  5.4 

—  5.3 
—  4.5 

—  3.  S3 

—  1.4 
—  8.2 

0.8 
.Tan.   4    

—  2.9 
—  3.8 —  4.4 

—  4.8 —  5.0 
—  6.7 

—  6.7 —  0.2 —  6.4 —  6.8 

-  4.  25 

—  2.0 
—10.2 

8  2 
J;m.    .V..  . 

—10.0 
—  8.8 —  7.8 

—  7.3 —  7.1 —  0.9 —  7.  5 —  8.6 -  8.8 —  7.3 
—  9.32 

—  6.9 —15.3 

8.4 

.Ian.    li.... 
—10.4 

—10.2 —15.0 
—15.  0 

—16.7 
—  1G.8 

-15.9 
—15.7 —14.8 -  14.  5 

—13.  02 

—  7.8 —20.7 

12.  9 
Jan.    7    

—  l:i.  8 —17.7 —14.9 

—14.9 —14.  K —14.1 —14.0 
—15.4 

—15.00 

—13.8 

—  22.  IP 

8.2 
—  ll.f. 

—  11.8 —  12.  0 
—11.7 

-12.4 
—12.  N 

-12.1 
—14.0 

—14.0 
—  15.  1 

—13.  75 

-11.2 

—21.2 

10.0 
.Ian.    11.... 

—10.2 —111.  C: 

—20.5 —20.1 
—19.  0 

—19.  5 
—20.  2 

—20.0 

—20.  7 
—  ;o.  5 

-  17.05 

—13.2 
—25.  2 

12.0 
Jan.  111..... 

—14.7 —  14.7 —15.7 —17.  3 
-17.0 

—17.0 -17.11 
—17.5 

—17.5 

—17.5 

-1C.  29 

—12.  5 
—24.  2 

11.7 

Jan.  11... 
-22.  U —  24.9 

-25.  0 

—25.  '2 

-25.  2 
—25.  1 

—22.  18 

—17.  5 
—30.3 

12.  S 
Jan.  12.... 

—•_!!.  5 —30.3 
—31.4 

—32.  « 

—  112.  4 —3::.  (i 
—38.  8 —28.  17 

—38.  8 

15.0 

Jan.  1::.  ... 
—  :i-j.  1 —  :il.!) 

—30.4 
--3l.fi -31.7 —29.5 

-M.I 

—31.7 
-31.7 —30.  9 

—32.  50 —20.  5 

—39.2 

9.7 
Jan.  11    ... 

—27.  I —28.1 —2:1.  :; —29.3 
—29.0 —211.  5 —29.  5 

—29.  .'. 

—24.7 

—.•Hi.  2 

11.5 -32.  5 —  34.  7 
—33.  0 —35.5 -:  mi.s 

—35.  li 

—31.90 

—28.  U 
-n.< 

13.  2 

Jan.  Hi.... 
—  9.3 

—  G.9 —  n.  3 
-  4..1 

B.5 

—  :i.  3 —  2.9 
—  2.0 

—  2.  5 
—  2.  5 

—  1(1.35 

—  2.  5 

—40.6 

38.  ! 

Jan.  17    

—  o.  .-, 

—  0.  5 —  0.8 
—  l.C —  2.1 —  2.  :: 

—  3.4 —  4.  1 

—  4.4 —  4.0 
—  0.18 0.1 

—  8.7 

17.8 
Jan.  IK.... 

—  12.  7 
—12.7 —13.8 

-13.1 
—13.  4 —1:1.4 —18.1 

—14.0 

—14.1 

—14.  .1 —11.  Hi 

—  0.2 

—18.7 

12.5 
.fan.  Ill  ... —19.9 —111.  5 —  19.0 

—19.4 
—19.4 

in.  i 

—21.1 
—  «.« 

—21.0 
—22.  « 

—10.07 

—14.7 
-20.  5 

11.8 
Jan.  20.... • 

—'.'(I.  7 
—20.  :. 

-19.4 
—17.8 -17.5 

—18.0 
—17.9 

—17.5 —17.7 

—21.02 

—  1  7.  .I 

—30.  0 

12.5 Jan.  21  ... —10.  11 
—10.9 -11.2 —11.0 

—12.0 

—12.1 
-11.4 

—10.2 —  9.7 —  9.9 
—13.  23 

—  9.7 —  -'   0 

12.3 
Jan.  22  .  . —  :,.  8 

—  5.  5 
—  4.3 —  3.U 

—  3.3 
—  3.0 —  2.5 

—  2.  1 —  1.6 

5.  25 

—  1.0 

-13.2 

11.  li 

fan.  23.... 

o.  .-. 

2.7 
3.2 

4.4 4.9 

5.3 

0.0 
li.  li 

10.0 2.11 

10.0 

—  4.3 

14.3 
Jan.  24.... 

—  0.4 
-11.2 -13.1 

—14.1 —14.8 
—  15.  (1 

—14.  r. 

—14.  1 

—13.  4 

—  4.90 

12.5 

—111.3 

31.  fi 

-22.  8 —23.2 

—2;:.  •_' 

—23.0 -21.  3 

_».  8 

—24.  8 

—25.  1 -24.  8 

—20.18 

—13.7 
—28.  4 

14.7 

—2:1.  c. 
—23.2 —24.  ft 

-as.  ~ 

—24.  2 
21    8 —  2(i.  5 

—  °5  7 

-21.30 

—23.  2 

—31.2 

8.0 Jan.  27.... 
—  :io.  ? -::u.  3 —  3LO —  31.0 

:io.  o 

—31.  1 
—  fll.4 

—30.  57 —27.  8 

8.2 

M  :; 

—30.4 —211.  8 —29.0 
—  2n.  :i 

—28.  4 —27.  1 

—27.  0 

—27.  8 

19.  48 
—27.  n 

-36.3 

ii.  1 

Jan.  20.... 

-•JO.  7 

—  25.  11 
25.  7 

—20.  4 —  2li.  7 

-    21i.il 

—27.  li 

—28.0 
—28.  1 

-  27.  Hi 
—  32.  11 8.4 

Jan..1!!!   ... 

—  !2.  1 
-32.  0 -32.4 

—32.  2 -:«.  2 
-31.8 

—30.  2 

—  31.55 

—27.  8 
-38.  7 

10.  11 

Jail.  3!     ... 

—  'JO.  2 -17.0 —  1.12 
—11.7 -10.2 -  8.8 

LI 

—  7.9 —  7.  5 —  7.0 —21.25 

—  7.11 

—35.  2 

Ml  :clls  .. 
—17.07 —10.70 —16.80 

—10.  93 
—10.  88 

—10.88 
—  17.02 

—10.  911 
—17.  0  ! 

-!«.«! —10.  99 —11.99  , 

—25.  25 

13.  21! 

•  Highest  H-.nlin;  urttainlanl  tlKTiuomi-tiT  taken  fur  maximum  ulihu  frnm  January  1.  181-3,  in  ,lmii'  1.  1.-S:. 
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Tulle  xJtnirinr/  the  fempmiture  of  the  ah-  at  I'tjlaam  irfi'unt  (Mnwr,  issl,  /<>  A  annul  . 

[Ili'i-lit  ul'  ll>r  Iliriiiiiiini'ti'r  :i  in  i\r  tin'  sin  .  Mi.  -I  I'l-i-l.      Wa 17  ini 
i-iiii  linn-.     I  'imvrt  ion  luri-.lu.  •    il  lime.  -5  liourt 

Il.l!,  . 1  a.  in. 3a.m. 
3  a.  in. 

1  .1.  in. S  n.  m. li;i.  in. 
1  ;L.  in. 

K  a.  in. 
»a,m. 10  .1.111. 

ll.i.  m. 

12m. 
1  p.m. 

2  ,.  .„. 
Frb.     1.... —  c..  '.i 

—  0.9 —  (i.  7 -  ii.:i 

—  7.4 —  8.2 —  9.3 —10.  2 -11.0 
—11.:. 

-  n.:; 

—11.5 
—11.3 —10.8 

—  8.  fi 

-  7.7 —  7.0 
—  7.7 —  (i.7 —  6.7 

—  6.0 

—  (1.  !l 

—  (i.  9 

-  ii.  ii 

—  :,.  3 
—  5.1 

—  4.8 

Fib.    ::.... 

i'i  i! 

8.0 
4.7 4.8 

4.2 

3.4 

•-'.  1 

1.4 1.8 

0.4 

—  0.1 

0.6 

2  a 

1V1,.    4.... 12.  fl K.8 13.  (i 13.5 12.5 10.5 9.1 

8.7   ' 

8.0 

7.7 
7.1 0.5 

0.  G  i 

6.9 

Foli.   5    n.fi 11.9 
12.0 12.  1 

1  1.  5 
11.8 

13.  3 
13.9 13.9 14.0 

i::.  9 

U.1 

13.8 
14.4 

!••<•!>.   0.... 
•j:i.  .'. 

•23.  1 

23.7 22.7 

21.7 

20.9 18.8 14  9 10.  S 7.J 

8L« 

—  0.2 —  ].« 

Feb.    7.... 
_  Ii.  (i —  5.  :: 

—  4.2 -  2.5 
-  1.7 

—  0.8 

0.5 

•_>.  fl 

3.3 

.-..  2 

8.2 

12.1 U.1 14.9 i).  1 —  0.7 —  2.4 —  0.7 
(1.1 —  o.  r, 

—  0.7 —  0.7 
—  1.0 —  0.7 —  0.9 —  1.0 —  0.8 

—  0.5 

7.4 
9.4 

I'J.  5 

15.2 16.8 17.4 
18.3 

19.2 19.9 

18.0 

23.  1 
24.4 

19.4 

18.0 
—  fl.  i —  P.  8 

—  8.2 —  9.5 —11.2 
—12.8 

—14.1 
—14.9 

—  is.  r, 
-15.  fl 

—16.0 —16.5 

—16.7 —17.3 

Vi-lh  11.... 
—15.0 —  1:1.  (i 

—15.0 
—15.  fl 

—15.0 —15.4 —15.4 —15.  2 —  l.'i.  0 

-14.7 —14.7 —14.4 
—14.0 —13.8 

—  i:..  :; 
—14.4 

-12.  a —11.9 —11.0 —10.  U 
—  9.3 

-    8.4 
-  7.  r, 

—  6.0 —  5.0 —  4.  5 

—  4.0 

—  3.9 

7.11 
(i.  (1 

8.9 0.4 

—  1.0 

—  3.0 
—  4.  5 —  5.  1 

—  5.2 
—  5.3 

—  5.6 

—  5.8 
—  6.0 

—  6.0 

—  (I.  7 —  9.7 

-10.^ 
—10.5 

—10.7 —n.  a —  13.  2 
—14.1 

—11.0 
—13.1 

—12.4 

—11.2 

—10.5 

Feb.  15... 
—  «.  -, 

—  0.5 —  6.3 
—  0.7 

—  C.8 —  0.  8 
—  7.1 —  8.0 —  6.2 

—12.1 

—13.0 —14.9 —13.8 

—13.1 

Foil.  111.... —14.  r, 
—  H.  » —15.8 —15.0 —15.4 

—14.7 
—14.5 —14.  5 

—14.6 
-14.  0 

—14.  5 

—10.  4 

—17.5 

—18.0 

Fob.  17    
—  9.7 —  8.G 

—  7.9 —  8.4 
—  8.8 —  8.7 —  7.1 —  5.  :i 

—  4.4 —  4.3 —  4.2 
-  4.7 

—  0.7 —  7.8 

—  11.2 
—10.4 —  ».f. 

—  9.5 —  9.  3 

—  8.2 —  0.9 -  fl.  1 
—  3.8 -  2.1 —  1.1 —  0.7 

1.1 2.4 

!l.  r. 7.4 7.0 6.4 6.0 5.3 

4.2 

3.2 

2.  r, 

4.2 5.1 4.3 

::.  7 

5.8 
5.1 

:     . 
1.7 0.1 

—  1.7 
—  4.5 —  0.2 —  7.7 

—  8.4 
—  8.8 —  9.7 —11.1 

—12.6 

Feb.  21.... 

—10.8 —10.il —11.  5 
-12.  2 —12.9 

—  13.2 

—13.  0 

—12.  (i 

—12.3 —11.9 —11.8 
—11.  I —10.7 —10.  2 

Feb.  22.... 
—  9.5 —10.8 —  12.  :i 

—13.1 

—14..'! 

—15.4 —16.6 —16.4 —10.  9 —18.2 
—18.4 

—20.  5 

—20.8 
—20.4 

—50.0 —20.  9 —21.  2 

—  21.5 

—21.2 —21.2 
—10.7 —17.5 

—18.3 —18.2 —18.1 —  1H.  2 
—17.5 

—17.7 

—  19.0 —  18.  4    20.  0    20.  5 
   21.  2    21.  0    21.  4 

   22.  1 
—  21'.  K 

—23.6 —  23.3 
•-22.9 

VVb.  J...... 

—22.8 —2.1.  4 —23.7 —23.8 
—23.  8 

—•-'2.  fl 
—22.4 —21.5 -20.0 

—20.5 —is.  n 
—18.8 

—19.2 —19.4 

1'eb.  20.... 
—22.  1 —22.4 

—21.  0 —23.8 
—  •->4.  5 

—25.3 —25.  7 —  2G.  2 
—26.9 —27.1 

—27.  5 

—27.0 
—29.  K 

-30.J 

-17.  5 —17.8 —17.1 
—17.7 -18.2 —19.  4 —19.1 —1ft.  4 

—20.  1 
—21.0 

—20.5 

—20.  7 
—19.4 —19.  2 

—13.8 
—13.1 -11.  9 —  9.3 —10.4 

—10.4 —  8.0 —  7.0 —  4.9 —  3.5 

—  2.5 
—  2.5 

—  4.2 
—  4.4 

5Ir:nis  .. 
—  5.  90 —  5.98 —  6.10 

—  6.05. 
—  0.40 —  0.68 —  6.66 

—  6.71 —  0.85 —  7.16 
—  6.89 —  6.  93 —  7.19 —  7.21 

D«te. 
3p.m. 4  p.m. 5  p.  in. 6  p.  m. 7  p.m. 8  p.  m. 

!l  p.  in. 

10  p.  in. 
1  1  p.  m. 12  p.  m. 

Daily 

llirillis. 
Max. 

Mill. 

Diff. 
1883. 

Feb.     I.... 
—10.7 —10.8 —10.4 

—10.3 —10.5 
—10.4 —10.4 —10.2 

—10.  2 —  9.  5 —  9.69 

—  6.3 —15.1 

8.8 —  4.0 —  4.2 

'—  4.2 

—  3.0 —  2.4 —  1.7 —  0.8 

0.2 0.7 1.0 

—  4.77 

1.6 

—12.3 

13.9 Feb    T 4  3 

.--  ;; 

6  2 7.0 7  2 

7.  6 

8  0 

12.  3 

13.  9 
14.3 

4  99 

14  3 

   1.9 

16.2 
Feb.    I.... 7io 0.9 

ft* 
7!fl 

7!i 
7.B 8,9 8.9 9.0 

'9.9 

a  92 13.6 

S.O 

8.6 

Feb.  :•.... 14.9 

l.-i.  6 

16.0 15.8 16.1 

I."..  0 

16.2 

22.  :; 
23.  2 22.  7 15.05 23.2 

9.2 

14.0 
Fob.  i;.... 

—  2.4 —  2.4 —  4.2 
—  4.  2 

-  4.0 
—  4.7 

—  5.8 —  7.3 —  7.4 
—  6.0 

8.M 23.7 

—  9.9 

:;:!.  i; 

Fi-h.    '.... 20.0 
20.1 

19.0 10.8 14.1 

is.  a 13.6 
11.0 

(i.  Ii 

3.5 

7.  fl.-i 

20.1 

—  8.2 

28.3 
J'oli.    8.... 0.2 

•J.  r, 

3.2 3.4 

3.6 4.2 4.2 

4.3 4.8 5.8 
].08 

5.8 

—  4.8 

III.  (i 
10.5 15.2 

17.2 
15.8 

14.5 
10.8 7.0 4.4 1.7 1.4 

14.31 
24.4 

—  5.2 

29.  6 

Foli.  10... 
—17.  5 —17.3 —1C.  9 —16.7 

—16.  2  ' 

—15.7 —15.4 —15.7 -10.0 —15.  0 

—14.30 

—  5.1 —21.8 

16.7 

Fob.'  I!.... 

—18.7 —13.  0 
—13.  4 

—K1.4 -13.8 
-14.  :i 

—16.5 —16.8 —10.0 
—14.  92 

—13.4 

—20.  Ii 

7  2 
Peli.  12.... 

—  1.5 0.4 
1.2 2.  5 3.4 

5.  1 

5.3 

0.9 

7!  3 0.9 

—  3.  68 7.3 

—19.  2 

20.5 
Feb.):;    _  li.  fl 

—  7.4 —  8.2 —  9.  5 —  n.:: 
—10.8 —11.0 —10.fi 

—jo.  a 
—10.1 

—  r,.  21 

7.0 

—13.  8 

20.8 

Fel.:i4.... 
—  !>.  7 —  9.9 —10.4 —10.6 —  9.3 —  9.1 

—  8.8 
-8.:; 

—  7.7 
—  7.0 

—  10.B5 

—  7.0 
—17.7 

10.7 

Feb.  16... 
—12.1 —10.  0 —11.0 —10.  fl 

—10.6 
—11.2 —11.9 

—13.  a —14.0 
—14.0 

—10.81 

—  6.  2 
—17.9 

11.7 —  17.  (i 
—16.0 —15.0 

—  1.'!.  !l 

—14.3 —14.3 —13.6 

—13.1 —12.  2 
—11.0 

—14.  86 

—11.0 
—22.  Ii 

11.6 

Fell.  17.... 
—  n.2 —11.0 

—10.4 —10.4 
—10.8 —10.4 

—  10.  0 
-n.  fl 

-11.  5 

—  12.0 

—  8.  fl',1 

—  4.2 —15.0 

11.4 
2.7 :;.  7 4.1 4.9 5.7 

B.9 fl.  x 
0.8 7.4 

—  1.01 

7.4 

—14.9 

22.  :i 

Feb.  18.... 4.7 

fl!  ", 

0.  9 
9.1 10.0 10.  0 

11.7 

8.3 

7.0 

6.4 10.0 0.8 9.2 

. 
—13.0 —13.4 —12.  :i 

—12.  1 —13.3 
—11.0 —10.8 —10.8 —11.1 

—11.0 

-  7.25 

5.8 

—17.1 

22.9 

—  9.4 —  8.0 
—  7.8 —  7.5 —  0.  9 

—  7.0 —  7.5 —  7.9 

—  8.0 —  8.8 

—10.  22 
Ii.  !l 

—17.4 

24.  :: 
Feb.  22.... 

—  20.  :i 
-20.1 —111.7 —  IK.  4 —  17.K 

—18.3 
—18.2 —18.4 

—lll.r, 

—20.0 

—17.24 

—  9.5 
—2.-..  2 

15.7 

i-17.3 -10.  U —  15.  2 

-14.  '.1 

-14.7 
—14.  5 

—  I.',.  S 

—1(1.  9 

—18.  2 
—19.  0 

—17.1.7 

—14.  5 

—25.1 

]ii.  r. 

—22.  1 —2.'.  0 

21.  (i 

—  21.0 

—•_>!.  (1 

—  21.2 

—20.  8 —21.1 
—21.  a -22.  9 

-21.65 

—18.4 

—27.  r. 
9.  1 

: 
—19.  1 

-19.11 

—18.7 
—is.  :, 

—17.7 
—17.7 —111.2 

—20.4 
—21.  5 —20.  48 

—18.  5 

—27.4 

K.  •> 

Feb.'jr,  ... 
—29.  K 

—28.  5 
   *>-,  7 

—24.  :i 
—22.  2 —20.  3 —28.  5 

17.'.' 

—17.7 —18.  2 

—34.88 

—17.7 

-34.S 

lli.li 

Feb.  '.'7.... 
—me —17.7 

—  i!->!  •_• 

—  14.  :i 
—  l(i.  2 

—18.  0 —19.7 
—17.!) 

—17.4 
—Hi.  1 —IS.  27 

—14.3 
-85.0 

10.7 
—  :•,.  •-• 

-  2.4 —  2.4 —  1.7 
—  1.2 —  2.  5 

—  4.,-> 

—  Ii.  7 
—  8.4 

—  6.00 

—  1.  2 

—18.6 

17.4 

Jleani  .. 
—  6.82 —  0.34 

_  .\  Hi) 

—  5.49 
—  5.10 —  5.40 —  0.  09 —  5.62 

.-..  92 

—  6.00 —  (i.32 

0.  85 

—15.  15 

10.  IX) 
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iln  Umpcrali'rc  of  the  ah'  nt  i'ylitamie  from  O/o/w.lSSl,  to  August,  1SS3 — Continued. 
• 

Mf.ui  lucal  t  >. 

• 

Date 1  a.  m. 2n.  m. S  n.  in. 4  a.  m. 7  a.  m. 10  a.  m. 
11a.m. 

—11.4 -11.2 —  !>.  4 

—14.3 —19.4 —22.  1 
-23.7 -24.4 

• —24.  U —24.  II —23.  9 

—2ll.  I —2(1.  U —27.  1 

—17.5 —111.4 
—18.4 —19.0 

—19.4 —1H.  2 
—17.7 —18.7 

—24.  2 

—15.7 
—  Hi.  (1 

—  11.  a 
—14.7 

11.11 

—  II.  7 —  7.  1 

—is!  2 —  19.  1 
—18.8 

—10.4 

—22.  II 

—27.  U 

Mar.    7     . 

—24.2 —25.  9 —  2C.  1 
—29.  C: 

—23.  1 -21.2 
—2:!.  1 

—24.9 
—27.  II 

Mar.    II  ... 

-87.8 —37.2 —37.  7 

-111.1 

—lll.ll 

—40.2 
—40.2 —40.4 

      ill),   it 

Mar.  11  ... 
—37.0 

—34.  U —37.3 
—30.  7 

—37.4 

' —24.2 
—25.  8 

—25.1 —23.  2 
—21.9 

—23.1 

—21.1 
-21.0 

' —2li.  0 —21.1 

- —27.  .1 
—26.  7 

' 
—20.  7 

Mar.  1G  ... 
—21.0 —21.  1 

—22.  2 
—18.4 

—17.11 

Mar.  17  ... 
—1C.  7 

—15.8 
—16.8 

—15.9 
—15.7 —15.0 

—  15.  C 

•-1C."2 

-10.  C 

•' 

—13.2 —34.0 —10.0 
—2(1.  1 

-20.  1 

--21.  2 

—18.  4 
-18.7 —is.  4 

-18.0 

• 
—  21.  7 

—17.0 
—20.  5 

—10.4 
—  1G.  4 

—15.0 

Mar.  22  .  . 
—   0.1 

—  5.  2 —  :,.  o 
    ,;    i —  0.2 —  0.0 

—  5.  » 
—  .-,.  8 

—  0.0 
—  0.3 

—  C.  3 

—  5.3 —  8.8 —  7.1 
—  3!  8 —  0.  5 

—  1.7 -  4.7 
—11.2 

—12.  4 

—  2.9 
—  4.1 —  4.  5 

-  1.2 

0.0 1.4 

—  0.7 -  1.2 
—  ].:: 

13.3 15.8 

19.8 

21.1 

19.  N 

' 
9.1 

5.3 4.0 
4.0 4.0 

5.7 

7.4 

ii.l 

- 2~>  7 
2."    1 

24  " 

22.  n 
li).  7 

21.1 
21.1 

3.  2 0.6 
-  3.0 —  3.8 

—  5.8 —  (1.  7 —  (1.  7 

—  7.7 

—  7.7 
—  8.7 

—  0.3 

19.0 
211.  r. 

21.3 18.8 
18.8 

19.1 10.8 14.7 15.7 14.1 7.8 
8.9 

9.  5 10.0 

a  ii 

2.  U 

—  0.7 —  1.5 

Mar.  31  ... 9.1 10.4 10.  U 
10.5 io!s 11.0 9.8 3.4 

4.0 4.  2 Means    
-12.97 —13.  54 —14.  13 —14.  18 —14.  45 -15.  04 -15.21 —15.  02 —10.  55 —17.  08 —17.  Ill 

—111.  32 
—15.01 

Dste. 
3p.m. 4p.m. 5  p.  111. 6  p.  ni. 7  p.  m. 8  p.  in. 9  i>.  in. 10  p.  m. 11  p.  in. 12  p.  in. 

Ma-c. 

.    ' 

• —20.7 —20.  8 —27.5 
-25.  S -26.2 —27.0 —30.9 

—  9.4 

Mai.    2  ... 

—30.3 —28.2 
-24.7 

—2:1.  3 
-22.9 

—22.7 —24.3 

liar.    3  ... 
—  21.  :i 

—22.  1 

-10.8 —15.  9 

—15.2 

Mar.    4  ... 
-23.  4 —2(1.  :. 

—17.3 

Mar.   5  ... 
—  8.  (1 

—10.2 
—11.7 

—  12.  S 

—18.0 —13  4 

Jlar.   0... 
—29.  9 —29.  4 

—20.  3 
—19.7 

—19.8 

'• —20.  5 —22.4 —18.2 -17.1 
—  17.  r. 

—17.5 —19.5 —23.1 
—  24.-S 

—17.  1 

•' 

—3  (.9 —  :«i.  7 
—37.3 

Mar.   9  .  .. 
-:il.n —as  i 

—51.1 

Mil!'.  10   ... 

—31.0 —DO.  3 

—31.  '.1 
• 

—  3l!c 
—32.  1 —29.  U 

• 
—15.4 

—  14.11 

—13.4 —12.  3 —13.  » 
-14.3 —19.0 

'  —20.  4 

—  2li!  !i 
—21.5 

—20.  4 —21.2 

—lll.ii 

•' 

—20.  3 —111.4 

' 
—12.  1 

—10.  8 

-10.7 

Mnr.17    . 
—13.0 

—11.3 —10.8 
—11.0 

-11.8 —12.4 

—14..  -.3 

—10.8 -21.1 

• —10.4 
—10.6 —  II.  1 

—  9.1 —1(1.4 

—VI.  3 —in.:; 
-14.7 —13.  1 —14.5 

—21.0 

• —20.4 —2:1.  o —  14.  C —13.  II 
—14.7 —15.0 —in.  :; 

—  9.0 —  7.  5 
—  0.  II 

-  -  (I.  2 

—  0.1 —  .1.  7 —  4.0 
—  3.2 —  1.7 —  0.6 —  0.  5 

—  0.4 
—  0.4 

• —10.0 —  9.  5 —  7.  l) 

—  4.0 
—  4.7 —  2.8 

n.  i) 

1!.   1 

—15.0 

• 
11.  1 

13.9 14.2 17.3 

17.  ft 
14.0 

5.21 21.1 21.8 

L'Mi 

15.0 ' 18.9 
22.  5 

2»  5 21.7 
26.2 

•20,  'I 

n.  r 

21.1 18.1 
15.  1 

12.11 
11.] 

9.7 8.4 8.0 

7.0 

25.  7 

4.0 

U 
4.4 7.4 

10.3 18.0 
12.  II 

13.4 14.  (i 
17.4 ::.  in 17.4 

—10.8 

•_  1.  II 

24.  ft 24.9 

23  1 
24.  2 

".)  1) 

in." 

17.11 

12  2 ii  5 

:i.  ii 
10.7 

11.1 12.7 

12.8 
9.7 

,-.7 

II.  1 

—  3.  2 

3.  1* 3.4* 

8.8 

0.1 

-  0.7 

11.0 

—  3.2 

--' 

—13.01 —12.49 —10,  09 
—  9.  07 -  9.3J 

~  (ToT 

-  9.41 -10.09 
—11.12 

—11.71 
—13.31 

-  5.71 —24.  OS 

- 

2  ]).  in. 
-26.  7 

U)!7 

4.2 
—14.37 

27.8 

17.ll 

- 

14.7 s.  I) 

10.0 2H.  (i 

14.8 

21.7 

17.3 

14.3 

18.37 
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Tulle  xltniciiif/  //«•  tanpfrtttiirc  of  lite  air  at .  1SSI,  in 
,  ISs:;  —  Continued. 

i'ijjit  ni'tlii'  Hi.'  ili.  I  fiTi.     Wishing  •  •  iiltimc,  —  5  hour* 

17  nril" Date. 1  n.  in. 2  u.  in. !  :i.  in. 5  :i.  [it. 
!>  :i.  in. 

7  a.  in. 
N  ;i.  in. 

U  a.  in. 12  in. 

I  p.  ii'. 

2  p.  Ml. 

Apr.    1.... —  ".  " 

—  4.1 

—  0.3 —10.3 
—11.0 —1  1.  li 

—11.0 
—IK.  2 

-10.4 —17.4 

—  in.  n 

Apr.    2.... 

—11.4 —13.0 
—i:i.l 

-14.0 

—15.  I —  Hi.  li 
—  17.3 

—111.4 

—  1U.  :( 

—16.  2 
-14.2 

.\|ir.    ::  .... 
—  1:1.  li 

—11.1 
—14.9 

—  15.  li 

—17.  1 
—17.11 

—18.2 

—  It-,  x 

.Apr.    1    ... 

—  11.2 —l.x  :: —13.8 —14.7 

15  0 

—17.  3 —  19.2 
—19.7 

—21.  0 

—  10.9 

' 
—  8.9 —  8.2 —  7.9 

—  7.3 —  (i.  I) 

—  4.  1 

Apr.    B.  ... 

—  :-..  4 -  C.O 

—  C.O —  0.0 —  i;  2 —  0.7 
-0.5 —  0.0 —  (i.  0 

—  5.  2 —  :,.  1 —  4.0 

—IS.  4 
—  i-iii —  lli.li —18.  1 

—14.7 -13.1 

-11.2 

—  7.  r, 

—21.2 
—22.  4 

—21.2 
-21.7 

—23.  8 
—  2t.  1 

—81.1 
—15.  7 

—  12.  1 

Apr.    11  ... 

—  l!.a —It.:: 
—  15.4 

—15,6 —]:;.  2 —15.2 —10.0 
—lli.li -ISl  5 

—18.0 

—10.5 

—  7.  H 

Apr  10   ... 

—  1.1 
—  0.7 —  1.1 

-  2.0 
—  2.  5 

—  4.2 
-  4.9 -  0.0 

-  7.0 

—  0.1 

-  n.  o 
—  3.2 

Apr.  11.... 

—  3.  5 —  4.R 
—  9.1 

—  5.3 
—  n.  3 —  G.I 

-  6.0 —  0.2 -  G.I -  5.  8 -14.2 

—  •-'.  5 
—  5.1 

-  5.0 
—  4.  5 

—  0.0 —  7.  5 —  9.5 —  9.8 —  7.3 

-4.9 —  0.7 

1.8 
Apr.  13.    .. 

1.7 
0.7 

ii.n —  1.4 
—  2.8 —  4.0 —  4.0 —  5.1 

—  7.M 

—  0.4 —  4.1 
—  4.5 

—  3.  5 

—  1.0 

Apr.lt.... 1.7 

—  2.2 
—  4.  2 —  4.1 

—  4.  .". 

—  7.  3 
—  G.9 

-  5.  II 
—  4.  9 —  3.  2 

—  0.  5 

l.li 

0.8 

   ]   -j 

—  1.3 —  1.2 
—  1.0 —  2.1 

—  2.  5 —  2.1 —  2.  G 
—  1.9 

—  ::.  2 

—  1.8 

—  3.0 —11.2 -  II.  4 -  8  8 —10.  6 —in.  <; 
-18.4 —21.0 

—24.0 
—22.0 —  17.  G 

—14.7 

Apr.  17.... 

—13.0 —10.4 —18.1 —18.4 
-19.2 —19.2 —in.  o 

—21.7 
—24.  3 

—24.2 

—2.:.  i) 
—  21.  G 

—19.7 

—  10.fi 

—17.  5 —19.0 —21.2 —210 —25.  2 —211.  7 
—20.  7 

—27.8 

—88.8 —30.8 

—27.  0 

—21.2 

-7.0 

—  7  •' 

—  7.:i 
—  7.7 -  9.4 -  s.  (i 

—  H.  II 

—  8.7 —  8.9 

—  S.  li 

—  7.  G —  r,.  :: 

—  3.7 

5.7 0.1 
4.9 

4.11 

li.  2 

5.  7 

0.7 7.2 

7.2 

Apr.  21.... 
15.  1 

14.2 18.6 12.8 
12.0 

11.2 10.8 5.0 

0.2 

4.1 

2.0 

l.ti 

—  0.7 —  1.3 —  1.7 
—  2.  2 —  2.  1 

     •>     r^ 

—  2.8 

—  3..0 

—  24 -  1.4 

—  O.  3 
0.7 

3.2 

—  ::.  ! —  4.7 
—  5.3 —  -,.  1 

—    I.} 

—  3.2 —  0.7 -  7.0 
—  7.0 —  ti.7 —  2.  3 

1.8 

Apr.  24.... 
n.  'I 

5.7 

4.0 2.2 

1.0 1.2 

—  0.  5 
—  0.3 

4.5 

3.2 

5.1 

(i.  II 

7.2 7.4 
[0.3 

10.  1 
9.1 

0.  U 
8.  9 

s.  '_> 

9.  1 il.  1 
9.  3 

10.  1 
111.  7> 11.2 

12.0 
11.6 

Apr.  20.... 11.1 11.4 
10.8 

10.6 9.8 8.2 7.4 8.9 8.7 8.1 

7.7 

0.9 7.4 

:.:, A  pi    "7     . 
4.8 

3  7 
1.7 

   1.  1 

(I   S 

..  .. 

:;  •' 

3.4 4  2 

4.  1 

5.  0 6.5 

9.9 

10.4 7.8 7.7 7.2 7.4 

7.2 7.7 

5.0 5.4 7.9 I).  5 

11.0 
Apr.  2U.... 10.1 

9.2 s.  r> 
7.8 7.2 7.2 G.9 0.4 

7.5 

6.9 

s.  1 

8.7 

10.2 
Apr.  30.... 8.5 

7.5 
4.2 3.2 

3.4 

4.2    • 

::.  ii 

1.8 1.4 

1.0 

1.7 

2.  9 

3.1 
' -1.01 -  3.  41 —  4.40 -  5.02 —  5.47 —  5.  GG —  0.32 —  0.80 

—  7.10 -  7.07 —  0.52 
—  5.27 —  3.00 —  2.30 

Date. 
:!  p.  in. 1  p.  in. 

5  p.  m. B  p.  m. 7  p.  m. 8  p.  m. !>  p.  in. 
10  p.  in. 11  p.  m. 12  p.  m. 

Daily 

lacuna. 
Ma*. Min. Diff. 

Apr.    I.... 
—16.0 

—13.8 
—12.7 

—10.0 
—10.2 —  9.3 

—  8.9 —  7.8 —  8.0 
—  8.0 

—11.  37 

—  2.2 

—  2i.n 

111.7 Apr.    '_'   ... 

—13.  1 -10.0 
—10.0 

—  9.7 
-  8.7 

-  8.8 
—  9.5 

   <j  -_» 

—10.1 
—  8.2 

—24.  s 

;ii.  i; 

Apr.    ::.... 

—11.9 
-   11.2 

—10.  5 —111.2 —  9.3 

—  8.8 
—  8.5 

—in!  .-. 

—10.4 

14.  5 Apr.    4   ... 

-13.0 —11.4 —10.1 —  9.0 —  S.  2 
—  7.9 —  7.8 

—  7.0 —  9.5 
—14.  01 —  7.  G -2.;.  7 

A  pr.    5  .  .  .  . 

—  2.4 —  2.0 
—  O.U —  0.7 —  0.5 —  0.4 

-  0.8 —  0.9 —  2.  2 —  3.2 -  4.55 
—  P.  4 —14.  3 

13.9 

Apr.   G.... 

-  2.0 
—  2.  :> 

—  3.1 
—  2.0 —  2.1 

—  2.3 —  :;.  o —  3.7 —  4.9 —  7.7 
-,7D 

—  2.0 —11.8 

9.3 

Apr.    7    
—  li.  (1 

—  5.  :i 
—  7.11 —  8.  (3 

     (JO 

—  8.5 
—  8.7 —10.2 

—12.  0 —15.  2 —12.  24 —  5.  :; 
—23.0 

17.7 
Apr.    8.... 

—10.2 —  7.8 —  0.0 
—  4.11 

—  4!  5 —  4  3 
—  4.7 —  5.5 —  7.2 

—  8.8 

—15.  15 —  4.:; 

—29.0 

21.7 
Apr.    II  ... 

—  (i.  7 —  5.9 
—  4.7 

—  2.  3 
—  0.0 

—  1.0 
—  1.1 —  1.3 

—  1.1 

—  0.6 —20.4 

10.8 
Apr.  Ill    

—  2.1) 
—  2.2 -  1.0 

-  1.2 
—  0.7 —  0.7 —  1.2 —  1.7 —  2.4 

-  2.  U 

—  2.  09 
-  0.7 

—  '.1.  Ii 

Apr.  11.... 

—  3.2 —  2.  G 
—  1.2 

0.4 

0.8 1.3 

—  0.1 

0.0 

—  1.0 

—  1.1 

1.8 

—  9.0 

Apr.  13.... 
4.9 

:..  I 

5.5 
5.7 

5.C 

5.1 

4.2 3.G 
8.1 2.2 

—  0.01 

5.7 
Apr.  13.... 

0.4 

1.0 
3.8 

G.  2 

0.8 

6.8 0.4 4.4 

3.1 

0.  1(1 

6.8 

—  10.0 

17.4 
Apr.  14.... 

.-,.  K 

7.0 7.8 7.:; 

7.r, 

6.2 5.7 

4.4 

7.5 

—10.11 

0.1 
1.2 

—  0.2 —  1.7 
—  2.2 —  2.5 

—  3.5 —  4.0 —  4.1 

—  G.7 

—  1.C3 

—  9.7 

l::.2 

Apr.  10... 

—14.4 —13.8 -13.8 
—18.6 

—13.7 —13.9 
—14.  0 

—13.9 —14.1 —13.8 
—14.  90 

—27.  7 

21.7 

Ap.'.  17.... 

—  14.4 
—13.1 —11.:; —11.0 

—  10.5 
—  9.  G 

—10.8 —11.9 
—14.8 —  D.G 

10.3 Apr.  1,-:.... 

-ll.il —  9.1 
—  0.  7 —  5.  s —  5.2 —  5.  2 

—  6.1 —  7.0 —  7.0 —17.15 
—  5.  2 

:;:,.» 

Apr.  10.... 

—  1.0 —  0.7 

1.8 

2.  :, 

3.2 

5.1 

5.0 

5.1 

5.9 

.-•.  7 

—  3.09 
—11.8 

17.7 

Apr.  20.... 
10.5 

11.3 
12.5 

13.7 
14.7  . 

Id.  4 10.0 15.5 15.8 

14.7 

9.60 Ili.O 
13.2 

Apr.  21.... 0.4 0.7 

—  0.5 —  0.1 

1.1 
o.  r, 

0.5 

—  0.3 
—  n.  4 —  0.7 

15.1 Apr.  IK!    
4.7 

4.8 4.4 

3.6 
Lfl 1.0 0.8 

—  i.:; 

0.3 
0.39 4.8 

Apr.  2:!.... 5.  ;i 8.2 7.4 7.7 

7.:. 

7.3 7.3 

8.2 

7.2 aa 

—10.  1 

Apr.  34.... 7.8 

S.  2 
9.8 10.0 

ll.i) 

10.7 11.1 

11.3 

11.2 
li.  42 

n.:: 
Apr.  %5.... 12.2 

18.  fl 
15.0 

15.  II 
is.  a 14.1) 

14.0 

13.7 

12.  4 

1  1.  5 
11.110 

8.7 
8.5 8.5 

8.5 
s.  :: 8.0 7.4 

7.11 

5.1 

S.  4G 

11.4 

3.0 

• 

Apr.  '.'7.... 
11.1 

ll.r, 
14.4 1  5.  4 15.8 

1  1.  11 

11.4 

10.5 

11.1 

—  2  :; 

Apr.  28.... 
13.8 14.1 18.7 

12.8 
11.1 11.0 

1D.7 
11.0 

11.11 

11.5 14.1 
10.2 

Apr.  29.... 
11.:: 12.  r. 

13.6 1:1.  i; 13.8 
11.8 

10.  1 

11.  G 

4.8 
4.5 

5.3 

4.4 3.9 4.0 5.8 3.4 4.  14 

—  0.8 

' —  1.07 —  0.15 

0.81 
1.11 1.  31) 1.55 

1.22 
0.  P3 

0.13 

—  P.(i7 
—  2.  70 

:i.  (ii) 

—12.  10 
15.  70 
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Tabk-  shoving  the  tempmiiurc  of  the  <ii>-  <it  riiliitimir  from  Ortobcr,  1SS1,  /<>  Auf/mt,  l,ss;;_ ( 'mitiniiocl. 

IHiMjjlltof  thi'tliennoiueternliovi'  the  xuri'acu  of  the  earth.  4  feel.    Washington  mean  linn-.    ('oneetion  to  reclilee  to  me»;i  local  time,  —.'.hours 17  minutes. 1 

1 
D.ito. 1  a.  m. 2  a.  m. 3  a.  111. 4  a.  m. 

.">  a.  m. 

(I  a.  m. 
7  a.  m. 

Sa.  in. 
H  a.  in.     10  a.  PI. 

11  tk  m. lira. 
1  p.  111. 

•i  V  m. 

Mav    I... 1.0 
—  (t.3 -  S,  2 

—  7.0        —  7.  0        —11.0        —10.4     '—111.  2 

—  .-.  1              72 

—  5.  1 
—  3.0 

Mav    •->... 
2.  3 —  (1.  .1 —  3.  4     —  .1.  :i —  0.  9       —7.2 

—  7.7 

-  7.  5     .  —  0.  4       —  5.  1 —  4.  5          -  2.  2 

—  0.  5 

l.li 

Ma'v   B... 7.0 (i.  :: 4.0              1.7 

-   1.2 
—  3.  5 —  4.0 

_  ;|.  K       —  3.  4 

—  2.  8 

-   3.4     :   -  1.0 

o.  s 

"  7 

May   4... 
7.1 

6.5 

4.11 2.  r. 

1.0 

11.2 —  0.3 

1.1 

l.li 

1'.  S 

3.5               5.3 

0.3 

7.8 
' 1&6 15.9 

15.0 1.1.  .1 14.8. 15.4 
10.0 1(1.0 

30.8 

17.0 

17.7 

20.  0 21.  1 

23.  2 

M.IV  C.... 13.4 31.9 
27.  2 

28.3 20.6 27.1 29.  4            '-"I.  :-            mi.  o 
27.1 

2.1.  7 

21.ii 

111.2 

Mav   7... 16.  0 14.4 14.1 
14.  3 

13.9 14.7 14.7 
15.8 

15.8 
15.7 

17.1 

lli.ll 

2(i.  5 

' 
24.7 

23.7 21.7 20.  S 19.0 18.3 18.7 

17.7 

15.8 

15.4 18.8 

Ma'v   !>-... 22.  8 22.  7 
22.  S 

23.2 
2J.  :: 21.11 

21.5 20.7 20.4 20.4 

2J.H 

21.11 

' 21.  7 
2X  f> 22.  7 21.  7 20.0 18.7 IS.  8 19.0 19.7 21.2 

21.0 21.2 

23.  II 

Slav  11.... 25.  7 
27.6 27.3 20.8 

26.4 
25.0 

24.9 

24.7 24.8 
21.0 25.  .1 

2.1.  7 

20.3 

May  12.... 24.9 24.7 24.4 
24.3 23.  5 22.  3 

20.5 
17.8 14.7 

15.7 

15.11 

15.8 

17.7 
18.0 

May  13.... 2.1.  B 2.1.  :; 24.8 22.  S 

2  1..1 20.3 

2il.  5 
20.3 

20.7 

21.7 22.6 
23.4 23.  7 

Mav  14.... 24.7 
2).:; 2.1.  II 

24.1 

23.  .1 
23.2 22.8 23.4 29.0 ' 

•JS.  7 

23.  4 21.0 22.5 
21.  II 

21.6 
21.2 

20.8 

2(i.  7 

20.  4 

21.7 

Slavic  ... 2a8 26.2 

20.3 

2ii.  II 

2C.fi 

2(1.  4 

28.8 

2fl.fi 

26.0 27.  5 28.  5 

81.2 

Mav  17.... 29.0 28.  2 
27.;: 

27.  2 2<i.  li 
2li.  1 

25,  11 

25.  3 

2.1.  3 

25.  i 

25.  4 

24.  3 MaV  18.... 
23.  x 

23.  5 

23.  4 
22.  7 

21.  t 22.  (1 21.7 

21.1 

21.8 
21.2 

21.11 23.  II 

2.1.  1 

Hay  19....       24.7 2:1.  .1 
lll.ll 

15.0 
12.11 

1(1.11 

li.  .1 11.8 

14.0 

16.7 

111.  K 

22.  il 

2.1.  8 

27  s 26.5 21.7 
22.  1 

17.0            11.0 12.0 13.7 
12.  11 

14.7 

17.1 

19.2 

Mav  -I.... 211.  1 2.1.  4            22.  S 20.4 10.0 17.0 11.7 14.4 1(1.2            Hi.  7 17.9 
17.8 

18.8 

111.7 

May  22.... 

•_':;.  i 
2-.'.  :: 

2L8 21.1 

20.7 
20.9 

L'I'.II 

20.8 21.4 
21.4 

22.  4 24.3 24.8 
25.  4 

24.  ft 

24.  r. 
24.  .1 

24.  2 
24.1 

24.1 

24.  .1 

25.0 25.  4 
2(1.  3 27.  R 

at.  i 

May  24.... 
30.1 26.7 23.  2 

23.7 

23.  II 
23.1 22.  2 20.  7 

23.4            21.7 28.  1 31.3 

33.5 

May  25.  .  .  . 
33.7 

33.5 

32.1 31.0 
30.3 30.7            31.2 

31.7 
3.1  8 

Maya;  .. 31.4 32.0 31.  .1 
31.7 

31.3 

::n.  '.i 

30.  .1            3d.  1            2H.  7 

30.7 

Mav'J7  .. 30.  3 2!  P.  :: 
28.7 28.  i; 

27.fi 
26.7 

24.0 

2,1.  II 
20.  1            211.  N 27.11 

26.  0 

28.1 

29.  li 

' 32.  7 
31.1 

30.3 29.4 
28.  2 

27.  C 2.1.  4 

2S.  II 28.  f 

30.  5 31.5 

30.4 31.2 

May  29.... 32.1 

"0.7 

•29.  G 
28.2 27.8 

27.11 
30.1 

I'll.  S 

20.  4 29.9 
30.5 

29.9 

29.4 

May  30.... 81.  4 33.9 
33.1 

33.2 32.  2 32.0 

ill.  7 

31.2 
31.0 

::i.  r, 32.7 
33.2 

May  31.... 31.5 31.2 30.3 20.7 29.4 28.8 

2,-.  2 

2S.  S 

211.  3 

30.1 31.1 
32.8 34.  9 

M...II.              24.  :!.-• 
23.29 22.  05 21.85 

20.  12 10.54  :      IS.D.-I 111.11:1 
19.30 10.  «1 

20.  18 21.00 
22.  01 

23.15 

Dale. 
Jp.  m. 4p.m. 5  p.  in. «  IL  in. 7  p.  m. 

Sp.  in. 
B  p.  in. 10  p.  in. 

11  p.  in.     12  p.  m. 

Daily 

means. 
Mar. 

Min. 

Diff. 

—  l.r, 
0.9 

o  7 

3.7 

4.C 
4.11 

5.1 

5.  ti 

4.4 

4.11 

-  -MS 

51       -11.0 19.1 
Mav    ».... 4.9 

0.2 

a  2 

9.1 
10.1 

10.3 

!>.  5 

0.6 8.8 7.7 1.29 10.3        —10.8 21.1 
Mav  ::.... 

3.4 4.3 B.1 
11.2 

6.9 

8.0 

8.0 

S.  2 
8.  1 

7.5 
2.71 

—  0.  5 

14.7 
May  4  ... 

9.3 
10.0 

12.11 

13.3 14.8 
14.9 

15.1 1.1.2 15.11           14.7 l.l.ii        -  2.2 17.8 ' 
27.8 «o.  l         :i:i.  c         :;:;.  <.i 33.5 33.  3            32.  II 

'.',}.    ft                       11.  I.   .1 

23.  02 
13.5 20.4 

Mav   0.... 10.1 

19.8 

20.1 

19.8 
19.4           IS.  s           18.6 17.8 

17.9 

it  a 
23.63 

33.4 15.0 
18.4 

May    7.... 21.  1! 23.6 2.1.  2 2.1.  7 27.0 27.  0           28.  4 28.4 28.2 

2s.  2 

2H.2I1 

28.4 

12.4 16.0 
May   S.... -     20.  II 22.  0 23.0 21!.  7 

23.  7 

24.  II 24.1) 

24.  2 23.  1 21.1 21.32             2(1.3 
12.  II 

13.4 

Mav   !).... B 23.  7 
2.1.  3 

27.9 29.4 

27.  II 

27.1 

2.1.  7 

27.11 
27.  1 2i).  4             111.2 10.  2 

May  10    111.  8            2.1.  II 
27.4 

27.  (I 28.  4          28.  o          :;».  1          30.  2 27.11             27.H 24.20            3C.2             17.5 

12.7 

M;i\  11....         2.-,.  4 
26.  V 20.2 

26.0 
27.  9            27.  2            20.  C 20.0 

25.  11 25.5 
SH.  'i            22.  2 

5.7 

18.8 18.  5 
21.7 

22.  5 23.  7 
24.  K 

2.1.  ', 

2.1.  11            2.1.  3 
25.  3 

25.11              13.3 12.3 
Mav  13.... 2::.  li 24.9 

25.0 
2.1.  11 2.1.  :: 24.9 24.  ,1            24.  5 24.  K 23.  .):!              2.1.0 

18.0 7.0 
Mav  14....        80.  2 30.5 BLB 81.8 29.9 

20.  s 29.9          2(1.1)2            32.1 

21.  S 

10.3 

May  IS....      22.5 24.  5 
2li.  s 

2(i.  7 
2li.  li 211.7            20.9 

27.  3            2--.  2 28.  0 24.  OS          28.  t; 
10.1 

Mu-.  M... :              83.0 

:::;.  4 34.4 
31.8            810 

3H.  1 

211.72            31.4            24.7 

».7 

2«.  :;         27.  4 28.4 27.9 27.  li 
2X.  2 

27.4 26.0 25.  3            25.  2 20.  50            211.  I)            22.  4 fi.6 

May  1
8."" 

2«.  !l 211.7 28.4 28.1 28.  8          2&  :, 27.  11 26.5            25.8            2.1.1          24.51            28.8            19.5 

1.8 

Mav  iw.  .  .  . 20.4 ;:o.  s         :;o.  4 30.1            2li.li            211.3 29.7       •   2IUI          28.7        22.00          30.  s 

7.0 

23.  2 ' 
24.  1 25.3       27.i       29.2       :;o.  o       30.8 31.  i;          81.  8          82.8        22.98 

11.5 2H.  8 May  81... 

•J2.  r. 

24.fi 20.4 
27.6 

28.  7            29.  (i            29.  2 2KO             2(1.3 21.0 22.42 11.5 
Ifl.  1 

Ma'v  2.'   ... 2.1.  3 21.  (i 

2.1.  II 27.1 

•_'7  il 

2S.  II 27.  1 

2.1.  8 2.1.  2 
28.ll            V.i.2 

8.8 

' SO.  4 

3~\  i 
:;3.  2 

34.4 

::(.  4 

82.8 
32.0            3.1.-.          28.40 

31.4            22.8 

11.  ii 

Muv.'l    ... M.fl 84.4 :;.i.  4 
3.1.4             3.1.  (1             30.  c; 3.1.  8 

34.1            33.  0          211.112            110.  (1            18.0 

17.7 

May  2.1  ... 
:;r> 

37.S 87.8          37.  4          3(1.  4          35.4 31.02         :'.7.s          J8.7             ii.  1 
Mav  2*  .. 11.1 3i.o 32.5 

83.0 33.7 
32.4 

.12.  II            32.  0 
31.0 

31.73            34.4            28.C.                .1.8 
May:;.  ... 

:n.4 
33.  2 32.7         ::i.!i i 

32.  II 

32.1 

211.5.1 

33.5              23.7 

•.a 
Kay  28.... :io  8 

BL8 
:;2.  r, 

32.  7          ::•!.  1 
31.2            33.2 32.1            31.0            31.11          30.77 34.2              21.5 

11.7 
:;n.  7 

31.0 32.  5 ::2.  li 
33.  7 

33.  .1            33.  5 33.0          33.0          84.0        31.  0:1          iil.ii          21                  7.  H • ::i.  i :;i.  4 33.  7 
3211            32.3 32.2             31.11             81,  II           32.  He             31    1             !                        li.  1 

• 34.4         34.8 34.0 33.  1) 

31.4 
:;  :.  i; 34,4 

33.11              32.1              31.5           31.80              35.11              27.11 

S.  II 
Miv.n*    24.  ::<>        2.1.  2.1 28.48 20.  03         27.  23         2T.S» 27.12         20.  Hli          2fi.  4»         2.1.  H2        232.1            2C.  67          Id.  02 12.05 
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xJiDirhift  the  iemiterntttre  nf  the  ah-  tit  I'l/l/inniie  fnini  (Mobn;  1SSI.  to  Ant/nut,  iss:; — C(iiiliniu-<l. 

ol'ilie  Hi,  i   ineier  uluivi-  tin'  win  fill-cult  lie  I'lii'ili,  4  I  eel.     \Vnsli  mj_'tun  menu  lime.    <Jni  u  etimi  to  led  a,  eto  iiimiii  local  limr,  -  5liuiir« 
17  iiiin 

i 

Date. 1  11.  in. 2  11.  in. :i  n.  in. 4  u.  in. 5  11.  in. 
U  a.  ni. 7  a.  iii. S  a.m. 

II  11.  in. 
10  a.  in.    II  u.  in. 

1                I 12  ni. 
1  p.  in. 

'-'  |..  in. 

1883. 
Jllllr      I.. :iii.  r> 29.9 20.8 

211.  '.1 

211.  (i 
29.  5 29.  1 

21).  4 
30.1 

29.  5 

30.  1 

30.4 
30.  !> 

.Tllllr     2    . 32.  2 81.1 
30.5 30.1 

28.0 27.  0 
2il.  11 26.7 26.1 

26.4 26.5 
20.  11 

20.7 ail 

Jiiiir    3.. 
27.  (i 

27.11 
27.  2 211.  7 

20.4 20.  2 
25.0 24.  7 

20.  II 

25.  1 24.8 24.3 

25.  5 

25.  S 

Jim.-   i..      22.8 21.5 20.  s 
20.  3 

•20.0 

20.1 20.  2 20.4 21.2 

20.  li 

21.0 

24.1 

23.  8 
.Inn,      .",   ..        59.  1 29.3 

20.7 

25.  ~ 

25.  2 

24.9 
24.2 23.  7 24.  2 

25.  2 

25.  8 

27.  11 

28.4 
June     8...        34.0 

32.4 

31.:: 
31.5 30.  5 31.7 

3  1.  2 
35.  ii 35.  2 37.  a 

.Tun,1    7-.-       ;;:>.  ii 
:;,-.:; 

38.3 
34.0 

31.5 
27.8 

27.4 

29.1 

•Jtl.  5 

30.4 

31.7 

June ::].:; 
30.  II 29.  0 

29.  2 
28.4 

28.2 28.  4 
28.8 

29.4 

211.  11 

3'l.  1 

31.1 32.0 

,1  1111,         I".  . 

8ft  1 

28.4 27.0 
26.4 

20.1 

25.8 
25.8 25.5 

as.  5 

25.  0 
27.  4 

June  in...       32.4 :;i.7 
31.:: 

29.4 27.6 
27.4 

27.9 29.1 

29.7 
30.  « 

31.1 

311.  11 33.  1 

June  11... 33.  2 2!l.  7 
87.8 

27.11 

2(1.  8 

2ii.  (1 
20.  7 

20.8 

26.5 
L'7.  3            25.  1 26.8 

27.  li 
June  I'.'.  .  . 

gag 
211.  7 

2».  8 2!>.  11 29.  3 
20.  2 

28.6 29.1 

29.1 30.1 30.  4 30.2 

31.3 
.him-   13... 33.  II 32.4 

32.  0 

32.1 

3".  3 

32.6 

32.8 

34.  (1 

35.  4 

38.8 

37.4 
Julie   1-1.  .. 33.3 

32.3 
31.7 

31.7 

32.3 
32.  5 

33.2 

33.8 

34.2 34.3 

Juile    1  .")    .  . 

','.'•'.  3 

32.  5 
31.4 

31.0 30.8 31.3 
31.4 

31.3 

31.4 

32.  (1 

33.3 

:;•.'.  ;i 

33.  5 
.hin,-  Ii;...       31..5 Ski 30.6 311.5 30.1 

211.  x 

I'll,  ii 

211.  (i            21).  11           311.  1 

30.  7 

31.7 

32.  3 

17.  .. 
30.1 29.  3 28.4 

27.4 

25.  2 

25.  (1 26.6 

20.  Ii           27.  K 29.  0 31.0 
.him-    I.-    . 35.  2 

:,'5.  ii 32.1 29.  7 29.4 2!'.  1 28.  8 2!).  4 
.    29.  6           30.  1 31.5 

30.7 

31.2 

JlMl,     111... 
32.2 30.7 30.2 

I'll.  (1 

2S.  4 
29.0 

28.0 

as.  5 28.7 29.  «            3(1.  () 

31.2 

.TUTU-  2.1... :  1.:: 
29.6 

28.7 27.6 "7  " 27.4 28.0 
29.9 

3(1.  1 
31.7 32.4 

.tmie    21     . :::,.!) 32.  3 30.7 

30.  2 
29.  2 

2RK 
28.1 

L'7.  !> 

••7  o 

27.8 27.0 

28.8 

29.4 

30.  1 

.fim,   22  .. 28.  7 
2S.  2 28.2 

27.3 
27.  3 27.1 27.4 27.8 

27.7 

27.  3 

28.  2 

2».  5 

311.  3 

32.  2 

.1  uii,   23.  . BLS 28.  7 
28.0 2S.  11 

30.1 

30.5 
31.8 

31.5 

31.4 

31.5 

32.0 

::_'.  1 

32.  5 
33.  11 Jane  21  . 

::0.  8 37.  2 85.4 33.  0 32.5 
32.1 32.3 31.5 31.3 31.5 

32.  5 

33.5 

31.3 34.4 

Jim,'   25  .  .  . 37.0 
3C.  3 

35.4 
33.9 

33.  1 

31.5 31.3 31.2 

31.1 

31.6 
31.2 

32.4 32.5 32.  7 
.Tune  2(1... 

31.5 

34.1 
33.5 33.1 re.  a 33.5 

33.5 33.  3 

33.  5 

33.  11 
31.2 

3I..S Jime  27... 3  1.  5 34.0 34.4 34.2 34.2 34.4 33.9 34.0 

33.6 

34.1 
34.3 

::::.  :i 

31.:: 

30.1 
Juno  28... 35.  7 35.  5 35.0 34.  ti 

34.2 34.4 
35.0 

85,  .-' 

3(1.0 
39.6 

41.3 
44.  5 

40.6 49.7 47.8 40.1 40.3 
41.6 

40.7 

40.3 
39.5 39.1 

40.1 

39.1 37.  2 

37.4 39.0 

311.  7 

June  30.  .. 40.4 DO.  9 40.5 38.3 40.1 
36.8 

30.4 
37.5 

39.0 

88.4 
37.  7           37.  5 

37.  2 37.  t 

M,-,ilis.. 
33.25         :;l'.  lil 

31.48 30.75 
30.27 29.93 

•_'».7:j 

29.79 
29.96 30.  40 30.65         31.111 

32.00  j        32.84 | 

Date. 
3  p.  tu. 4  p.  in. 5  p.  in. 8  p.  111. 7  ]>.  in. 8  p.  m. 

ii  p.  in. 
10  p.  in. 11  p.  in. 12  p.  m. 

Dott; 

means. Max. 
Min. 

imr. 

June    1... 31.6 32.1 33.2 34.0 34.2 34.4 33.3 
33.1 

32.5 

32.  0 31.25 
34.8 27.  9 

6.9 

June    2  .  .  . 28.  5 28.8 30.3 32.0 31.8 31.5 
30.2 

30.4 211.  8 
28.9 

24.  r> 
8.5 

June    3... 
25.  !) 

26.7 
27.4 20.  0 26.4 

25.  0 

24.9 
23.4 

23.1 
22.7 

25.  66 
30.7 

20.  11 

IP.  8 

June    4... 20.  5 
25.9 20.  1 28.1 

27.6 30.1 28.3 
28.7 

28.1 28.1 

•23.9'J         30.  2 
IX.  2 

12.0 

.Time      .">-.. 

30.7 

33.9 35.6 
30.  2 

S8.0 
37.1 

37.1 
36.0 

35.8 35.2 

38.1 
22.  7 15.4 

.hllle      II... 
38.  » ::.-.  11 38.6 

37.8 
37.11 

37.4 37.4 37.8 
38.3 39.9 

39.  4 

28.  2 11.2 .linn      7... 33.5 33.8 34.2 

33.0 
34.4 34.2 33.6 32.7 

32.8 31.9 
33.  13 

39  4 

20.  2 13.2 

.Illllr      B.'-. 

32.  2 

."2.  7 

33.  3 
32.8 32.8 32.  2 31.5 

31.2 
30.7 

30.78 
33.  4 

27.  (I 

0.4 
.lull,'     :' 2!P.  3 30.5 31.5 31.9 32.  (1 

31.8 
32.0 

32.1 
32.5 28.78 

32.  5 

24.2 

8.3 

June  in... 34.  (i 
35.  2 35.4 35.4 

34.6 34.6 33.9 33.9 

33.7 

33.9 

32.28 36.3 

25.7 

10.6 

Juni'  11... 30.4 
30.7 

31.7 32.0 
31.3 31.4 

32.  1 
32.  1 

3(1.  11 

30.5 

29.  23 
34.  9 24.7 10.2 

June    1L'... 8L8 
3J.  11 

34.  2 
34.  2 

34.7 33.7 34.0 

33.5 
31.  37 

35.  4 

27.  5 

7.11 

.rune  I:;... 37.  !> 38.4 38.5 
87.8 

36.0 
36.0 

35.4 34.4 

34.1 

33.6 
3I.7U 

30.8 ai 
June  14.  .. 34.6 

33.4 35.6 33.4 35.4 35.4 

35.  4 

35.2 

34.4 
33.  7 

33.  SI 

as,  n 

30.5 

n.  i 

Jill!,'    I.",.  .  . 
33.8 

31.  5 31.  Ii 34.  6 
33.  7 33.  5 :;_'.  s 32.  5 31.9 

32.  73 

34.11 
29.8 

5.1 

June  If..  .  . 34.  (i 
38.il 

33.9 33.7 
33.1 33.  1 31.7 30.8 8L76 

35.  r, 

28.3 

7.2 
Jnin    17... 3Z.5          33.7 34.0 34.  (i 

34.  2 
35.2 

34.  5 
34.  11 34.0 35.  ii 

30.77 35.  7 

23.  0 
12.1 

June  Ii   .. 32.8 32.  (1 33.  7 
34.  2 34.1 

34.  €           33.4 32.7 
31.89 

30.2 

27.  3 

8.9 
June  I'.l   .  . 

::.'.  :: 33.  2 

:'A.l 

35.  4 
35.4 35.  5 

35.  0 34.  4            32.  11 

31..  S 

35.  5 

20.  5 
9.0 

33.  .-, 

:;.",.  o 

33.9 
36.4 

30.9 
37.  2 

34.1 33.  1)            31.  9 35.8 81.91 

37.4 

25.  li 

11.8 
.1  line   '_  I 

30.4 30.8 30.  1 30.  5 
51.  3 

31.0 311.7 
30.n            29.  S 

29.  0 

29.  'JO 

33.  8 

25.  7 
111.  1 June  :!'_'    .  . 

3'1  '.< 32.  7 33.  5 
33.  U 

33.  11 
33.  5 

::.'.  5 
32.  1 31.8 

31.8 

3(1.21 
34.0 

25.  4 

B  u 

June  •_':; 
34.3 

34.4 
35.  4 

311.2 
35.  7 

35.  5           35.  11 

35.  5 311.  2 35.  2 
32.  82 

35.1 

20.  0 
10.1 

Jim,    -j)    . 3J.2 35.  11 
:;.-,.  n 

30.0 311.  11 

37.  2 

37.0 
37.  4 

36.8 
34.70 

37.3 
7.2 

.Tlllle   25.  .  . 

"2.  n 

34.  3 31.7 
35.  11 

30.  S 30.  4              30.  2 

30.1 35.  7 

36.7 30.0 6.7 
.1  HIM-  2ii.  .  . 35.  :: 

35.  fi 35.8 30.  2 311.  2 

35.  11 

35.3             35.0 34.3 34.3 
31.02 

36.3 

32.  0 

4.3 

30.3 ;;ii.  5 30.  (1 
37.  0 

36.9 

::5.  11 

35.  7 35.  2 
35.  5 

37.  2 

32.5 4.7 50.4 40.1 3H.3 37.0 
37.  1 3(1.  1 

37.  3 38.  5 

40.7 

ML  6 

311.  27 

50.11 

33.  2 

17.7 
31  1 

40.3 
48.1 

-111.  5 311.  2 
B*.  B 41.2 41.8 

43.7 

42.  2 
41.13 

14.11 

June  30.  .. 98.0 38.0 37.2 37.  LI 
37.  2 37.  2 

37.  2 

12.  S 
31.0 8.1 33.  57 

M.H 31.SI!          34.40 34.55         34.10         33.90         33.72         33.07 
30.8! 

27.  50 

!).34 

!                  1 
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sJioielntj  thdHempmttiirc  of  the  air  at  I'yluamic  from  OHolier,  18S1.  1o  Aiifnint,  1S83— Continued. 
ihc  Iliermuiiictrrjil'ori-  tl  :.in-ilm-etoim-aiiloc:iltinn-.  —  5  Imurs 17  minutes.] 

•  — 

Date. 1  a.  m.  !  2  a.  m. 3  a.  m. 1  a.  in. 5  a.  m. 
0a.  m. T  a.  in. 8  a.  m. Ua.  m. 

10  a.  m. 11  n.  m. 
12  in. 

1  p.  III. 
2  p.  in. 

1883. 
Julv     1    ... 

30.4 34.4 34.1 
33.7 

33.9 

32.  .1 

32.  0 33.6 

Julv    2  ... 31.11 34.5 34.0 
34.8 

33.1 33.  Ii 

84.6 
Juh     3  ... 30.  3 35.6 35.3 3.1.  (I 

35.  0 
35.2 

'11   0 

41.1 

•10.  4 

July    4  ... 39.1 
39.2 38.1 

30.2 
36.0 

35..S 35.  fl 

37.4 

Julv    .1  ... 35.2 34.8 35.1 34.0 
33.9 

33.5 33.4 33.7 
33.5 

34.0 

34.9 
Julv    Ii  ... 34.3 

34.  1 33.9 
33.7 33.3 33.7 

34.0 34.6 

34.5 3  1.  Ii 34.8 

July   7  ... 38.4 
37.6 

37.5 

37.1 
37.0 37.8 

38.  0 

41.5 43.3 

44.8 4,1.  8 
48.3 

Jnlv   8  ... 
.11.  2 f.0.3 47.8 

47.  3 

45.  s 

45.3 40.3 

36.2 

35.1 

85.4 

July    9  ... 30.  2 
37.  2 33.6 38.1 35.0 

35.6 32.9 30.2 39.3 38.8 36.4 37.  1 

July  10  ... 31.5 30.7 
30.2 

30.1 
29.6 

29.8 
30.0 30.2 30.5 31.2 32.  4 

34.4 

Julv  11  ... 38.5 
38.7 

35.8 
3.1.  2 

36.3 
36.9 37.4 

38.3 

38.0 

37.9 

July  12  ... 35.9 84.6 31.  n 34.2 33.9 
33.9 33.7 

33.5 33.9 34.1 

31.  1 

July  13  ... 36.1 34.5 35.0 33.9 34.3 34.7 
31.7 

3.1.  2 

84.4 July  14  ... 
35.5 36.5 34.1 33.3 82.1 

32.3 
34.9 

36.4 
33.4 33.8 

Julv  15  ... 35.  Q 37.4 35.3 
34.6 

34.4 34.4 34.2 34.0 
33.5 

34.  .1 31.  0 

31.  7 

Julv  16... 34.1 33.9 33.9 33.6 33.3 33.5 33.5 33.6 33.0 33.9 31.  I 

Julv  17  ... 33.1 32.1 31.8 
30.5 29.4 

29.4 29.6 30.7 

30.3 July  18  ... 38.9 39.9 
37.9 37.8 

36.0 

37.  2 

37.4 39.  5 

41.5 

42.  .1 

41.3 
4:,.  2 

47.3 

89.9 
July  19... 48.2 

41.0 
43.3 

44.0 
37.4 

37.9 
38.3 38.8 40.4 41.8 37.5 43.0 

July  20  ... 37.9 36.5 30.  2 36.3 3.1.8 35.5 35.2 35.2 35.1 35.4 
3.1.  7 

36.2 

Julv  21  ... 34.5 33.9 33.2 
40.4 

32.3 
32.6 32.3 

40.4 
33.  1 

34.  4 

34.  S 

Jllh  22  ... 
33.7 

3'*  S 

32.5 
32.  2 

31.3 30.9 31.1 31.6 
31.7 

32.  0 

32.3 
July  23  ... 

32.6 34.  5 
34.0 31.5 

30.1 29.  2 

29.2 

29.1 

30.8 
32.5 32.1 

32.  0 32.  4 

July  21  ... 31.5 31.1 30.6 30.1 30.2 30.3 
30.0 

29.4 

28.8 

29.1 29.  11 

31.1 Julv  2.1  ... 40.8 40.8 
39.3 35.9 35.4 33.5 

33.1 35.8 
36.5 

38.3 
36.4 39.  5 

July  20  ... 39.8 
:!.i.  0 33.2 

32.  2 

31.7 31.  3 31.1 31.3 32.  il 33.5 

84.9 

37.1 

37.  '.) 

39.4 

July  27  ... Baa 
38.9 37.9 36.5 34.6 34.0 34.4 35.4 30.9 37.3 

37.  li July  28  ... 
30.3 35.4 34.5 34.  4 

33.9 
33.1 

32.7 33.1 
33.9 36.  4 

37.2 37.4 

37.0 32.2 31.6 31.1 30.5 29.8 29.4 
29.4 29.7 

31.1 30-8 31.2 

Julv  30  ... 32.0 
31  9 31.1 30.6 

30.1 

30.1 

29.6 
29.4 2S.9 

29.4 
29.  3 

29.4 31.1 

July  31  ... 
35.0 34!  7 33.6 32.3 29.7 29.  2 29.3 29.0 29.  1 29.2 30.1 

30.4 

31.6 33.4 

M,-:,,,,.. 36.80  i      36.08 35.22 34.95 33.  73 33.60 :J3.l:t 33.70 

'31.15 

35.05 
34.00 

35.1
5" 

30.29!       36.75 

Hiit,  . 
3  p.  m. 4  p.  m. 5  p.  m. 6  a.  m. 7  p.  m. S  p.  in. 9p.m. 10  p.  m. 11  p.  m. 12  p.  m. 

llli-iilis. 
Min. Diff. 

July    1  ... 34.6 
34.2 

33.9 33.9 
34.4 

35.9 35.1 35.1 34.9 
34.  40 

31.4 

7.3 

Juh    2  ... 30.  4 30.7 36.0 
37.7 35.4 

39.  II 
38.7 

37.  9 
36.3 

37.1 

39.  0 

7.7 

Jnh     3  ...        39.9 3X.  7 38.3 
37.9 40.2 

38.8 

39.5 

40.3 3d.  3 8.8 
July    4  ...        38.5 38.6 

39  9 37.0 
38.1 37.8 37.9 

36.2 35.5 40.2 33.  S 

0.  I 

Julv    5  ... SO.  1 85.1 
35.4 

:::,.  i 

3C.O 36.4 37.4 36.3 34.8 35.  10 32.0 
Juh     0  ... 37.6 37.9 

40.2 
40.4 

42.  5 42.  2 
43.5 

42.  Ii 

41.7 40.7 
11.9 Julv    7  ... 50.  4 r.2.  3 .11.7 50.2 

50.5 51.2 
52.8 

.12.  .1 

r.2.  o 

5:l.'2 

tt.57 

r-s.  l 

17.3 
Julv    B  ... 34.7 35.5 30.9 36.  4 36.  !l 

35.  9 36.1 

3.1.  1 

July   9    .. 36.2 35.1 
34.4 

3.1.  1 
35.4 35.  4 31.1 

33.8 

31.9 

39.'  4 

8.7 

Juh  10...        3(1.7 

>     37.1 

39.3 
40.1 40.1 40.6 40.8 

89.7 

•11.2 

12.9 

Jnlv  11  ...       38.0 38.4 38.3 38.0 
37.7 

37.  -1 

37.6 37.  70 8.0 
3.1.  1 37.4 30.0 

36.2 30  1 

85.9 

30.  1 

35.6 

85.  t 
37.  r, 

Jill*-   13     ..          3.1.1 

3.1  '' 

30.1 
3,1   0 37.  2 

37.  2 

37.4 
35.69 

30.9 37.11 
87.7 87.7 

37.4 
37.2 

Jill-.    11  ... 30.  2 30.4 
37.  (1 B4.fi 

6.6 

37.11 
30.  .1 36.2 35.  3 

31.  1 

Juh   17  ... 39.5           42.3 

41.  •_' 

30.  0 39.1 

38.4 39.11 
35.57         41.2 

40.7 
41.5 

40.  3 
41.2 

42.  s 

43.0 

44.  .1 42.  S 
40.97 

14.6 

July  111    ..        43.4 43.  2 43.0 11.0 
41.5 

311.  2 

40.4 40.0 40.1 
37.  1 

36.  0 30.7 

37.'8 

37.0 

36.0 

31.9 

40.9 

0.9 

Julv  21  ... 

3.1.  1 3,1.  7 

::-,.  x 

30.11 
38.0 

31.2 
3ii.  I 

35.3 
31.0 

37.  S 

S.  4 

Juh  21  ... 
34.  2 

3.1.  4 
32.  01 

R  2 

34.4 

36.  I 
Juh  2.1  .  .          41.  1 30.  0 

37.4 
37.4 3,7.  2 

30.4 
3,,  .1 

311.11 

41.3 

10.8 
. 39.  9 

«L4 
40.7 40.7            40.4 40.1 12.4 

ill.  0            10.4 40.7 4(1.  3 
411.1 .1.1 

89.6 
40.  5 40.0 

9.1 

Juh  211    .                         82.8 34.1 
31.V1 0.0 

3.1.6            86.  1 

30.  3 

27.:: 9.  (1 

• 
27.7             9.9 

37.  33          37.  .17 37.  K!)         37.  M         38.09         SS.3I          3S.  17 37.88 37.01          30.17         40.76 
31.28             0.48 
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Talk  showing  the  imperative  of  the  air  at  Uyldami/'./mm  <M<>l,tl;  issi,  t<>  .\ii;/nnl,  l.ss:'— (.'oiitiminl. 

Jlrijilit  iil'llietlic  ,   uiutlT:lli..\.-l|.i  ,       •    It,  4  feet.      Washington  iiii'iiu  inn.  .     I',,,,  ,,-l  ion  to  1  i.ln,  r  to  mean  loral  lim.-,  -T, *  17  iniii 

Data. I  :i.  in. 

— 

2  a.  in. 
3  a.  in. 

4  a.  in. (1  a.  in. 
7  a.  in. S  a.  m. 0  a.  in. 10  a.  in. 11  :i    in. 

12  III. 
1  ]'._n^    j  'Jp_.  111. 

>u-.    1 84.4 34.0 33.9 33.3 
33.0 

33.2 33.1 34.4 

Au|  ->-.- 

:i4.  n 

34.  '.! 

B4.0 

:::;.  7 

84.0 84.2 84.0 
37.  0 

38.3 

::... 34.9 
34.2 

38.9 

34.0 33.6 

37.  1 

All-.    4... 33.0 34.4 
35.  2 

35.  r, 

85.  4 

35.  2 r..  1 ::i:.  1 

5... 
35.1 34.  G 33.  II 

32.  !l 

33.  9 

84  : 

35.  K 

84.6 84.1 33.9 33.9 84.4 

31.  1 

34.  4 

3).  'J 

31.1 

34.  i 

3).  1 

Aup.   7... 33.7 
33.  5 

83.0 

34.4 

39.  9 
41.0 

4:1.2 43.0 

43.9 
43.  G 

44.0 
44.0 

45.  n 

45.0 

17.  9 

411.2 

An-.    9  ... 50.0 40.4 
44.4 43.  I 42.8 42.2 

40  •> 

44.0 46.9 

51.  1 

Al:-    10... 44.1 

4-.'  :; 

39.4 38.1 
38.0 

3.x.  1 

8A3 :(:>;  5 
42.  2 

41.8 

40.3 

48.0 

.-.1.7 

Aug.  11.... 

4«>  •> 

40.4 40.  r, 
40.2 

•11.11 

38.5 38.5 
37.7 

87.  '-' 

37.  5 

I.'..  1 

Aug.  18... 48.5 

•Hi.  7 

49.0 48.9 40.2 45.0 43.  2 

41.7 

41.8 
42.  2 

41.  H 43.9 
Ang 

39.8 4U.3 40.1 

40.5 
40.  G 40.5 39.1 

3.8.3 

39.3 

.  14  ... 

:;  t.  - 

M.J 34.0 
34.2 84.2 34.0 

34.0 

32.4 33.0 31.  I 

37.  J 
•  Au- 30.1 35.  8 

34.  2 

33.3 32.5 

33.2 

35.0 
Ail-.  1C.  ... 

4.-I.  f> 

|4.8 

43.0 
43.4 

42.  Ii 42.0 
40,  li 

38.1 

37.2 
Aug.  17... M.  0 30.  2 36.1 36.2 

36.2 36.2 
34.0 

32.9 31.0 

35.  4 18... ;:7.  4 36.4 37.  0 
37.4 

37.6 37.1 35.2 33.8 33.6 

84.8 
34.2 

84.4 

An, 
31.0 

30.1 29.  ii 
29.  1 

29.2 28.  G 

28.2 
27.  :. 

28.1 
2«.  Ii 

27.0 28.2 
An-.  20  .  .. 29.  4 

28.6 
29.  -1 

30.1 
30.2 

30.1 
30.1 

80.8 
30.3 30.1 

29.  9 
30.3 

30.5 
21  ... 29.  2 2U.  2 

28.7 

28.  li 27.8 27.  G 27.2 27.1 

20.  4 
2(i.  4 2(1.  1 

Ail-.  22  ... 
25.  1 

25.  2 
25.2 

24.9 

24.11 

24.7 
24.  5 

24.  G 

25.  4 

26.4 

2il.  7 

27.  11 
:;i.ii ::l.  I 34.2 34.0 

848 34.7 34.9 35.7 36.2 

36.4 

37.0 

36.0 

An-.  24... 88.4 38.1 37.  9 87.8 38.1 

38.3 

39.1 39.3 sae 38.4 
37.9 33.9 

An-.  25... 27.1 20.  0 
27.  2 

27.4 26.4 27.2 37.4 27.  3 

27.7 

27.  r. 

29.  7 

20.4 Ang. 
40.1 

40.3 43.3 

14.  (I 44.4 42.7 39.8 

39.1 

37.9 36.0 84.8 

An-. 
29.  7 

29.1 

29.  0 
28.4 

29.0 
28.5 28.8 28.  G 29.1 

29.  4 30.0 

32.  0 33.0 • 

Mean"  .. 36.86 36.23 
35.  97 

35.65 35.  61 35.35 35.10 35.  01 34.  7!» 35.03 35.49 

30.04 

36.80 
37.45 

Date. a  p.  ill. 4  ]i.  m. 

5  p.  ii'. 
6  p.  m. 7  p.  in. 8  p.  TO. 

9  p.  m. 10  p.  in. 11  p.  m. 12  p.  m. 

Dally 

menus. Mill. 

Him 

Aug.    1  ... 
35.  0 :«;.  4 

30.  2 36.4 
36.9 

37.9 37.4 37.4 

36.4 

35.8 
34.98 

38.1 

(I  1 

All-.    2  ... 
38.9 3D.  0 

40.3 
40.6 

40.0 38.6 39.0 

38.3 

37.4 

86.71 

40.6 
An-.    3  ... 38.1 

40.0 40.7 
40.1 

40.0 39.3 38.1 

37.7 

37.04 
40.9 

32.  5               f.  4 

An-.    4  ... J7.0 
B&  7 

38.3 
38.8 

38.1 37.7 

37.4 

37.0 
30.4 

36.68 
39.  1 5.7 

Ail-.    5  ... 87.4 B7.S 
37.4 

3G.4 

35.8 
35.8 

31.3 

7.2 

Aiifr.    6... 

3(i.  .-• 

36.0 
34.4 

33.8 

33.3 

84.84 
311.  7 

32.  1 

4.11 

A  U-.    7  .  .  . 40.  2 41.5 12.  i; 44.3 45.3           40.9 45.  2 44.4 42.5 

42.  5 
4&7 

32.il 
16.7 

44.5 43.8 44.9 
44.3 12.  3 

47.4 48.9 

-     54.7 

54.9 

An-.    I'...        00.3 57.2 «o.r, 57.  5 54.7 
52.9 50.6 

50.1 

40.7 

.Ml.lil 

no.:, 20.0 
An-,  i 54.0 

:.u.  7 

48.a 
43.8 

47.8 45.1 43.  G 

43.4 

42.  11 

44.  40 

An-.ll  ... 47.0 17.7 
48.1 

49.  .' 

48.3 
44.4 

47.3 

45.5 

48.1 40.4 10.7 13.5 
An-.  12...        411.il 

.'2.  4 

45.  0«
' 

41.2 
41.2 39.4 

40.0 

44.40 

:i7.  4 
36.7 37.0 37.4 36.9 

88,  4 

34.7 

35.0 

3  1.  .-, 

Jll.  9 

7.5 

All-.  14  ... 
40.0 39.3 

40.4 
40.4 

41.0 
41.0 43.0 

40.8 
1(1.3 

37.00 

43.8 
31.2 

12.  G 

Ang.  15  ... 47.2 49.4 
45.7 

47.7 40.4 43.  5 

43.  G 
4li.  5 

46.  5 

60.  '.< 

31.0 

19.9 

An-. 
37.  (i 

30.7 37.4 
37.  !l 

40.4 41.3 

40.6 39.  1 

39.0 

40.11 48,2 12.  7 
AM-.  17  ... 87.7 37.8 

39.  5 40.2 41.9 42.0 48.8 

43.1 

41.2 
31.8 

13.0 

A  ii- S4.-8 

:;i.n 
32.  7 

32.  5 

32.0 
32.5 32.3 52.2 

31.  7 34.70 

42.  H 
30.3 

12.  5 

An-  19... 23.4 28.7 28.7 28.3 29.2 29.0 29.2 29.6 29.1 
29.4 

28.  95 

26.2 

5.8 

30.8 
31.2 31.0 aaa 30.2 30.1 30.1 

29.  9 
3D.  0 

30.10 

31.11 

27.  2 
Any 

2.'..  » 

27.  2 27.8 

27.  K 

27.7 27.8 

27.:. 

27.  1 

26.6 

27.42 31.2 

24.0 

7.2 Aug. 

Bt  1 

32.  0 
32.  7 

34.5 
34.0 

34.4 
34.4 34.6 

35.4 
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Feb.  18 80 81 81 

80 

81 81 

82 

82 82 82 K 

82 

82 

82 82 

82 82 82 

82 

82 82 

81.0 
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82 
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81 
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89 
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82 
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81 
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78 
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71 
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72 

72 

72 

73 
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70 

71.4 
65 

64 

65 
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65 

65 
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64 

64 64 64 64 64 03 

03 
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03 

63 
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63 

04 

04 

04 
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70 
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92 
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92 

92 
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01 
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£9 91 
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93 
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93 

93 
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93 
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92 
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62 
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02 
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01 

01 
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92 
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02 
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92 

02 93 

93 
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93 
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91 
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90 
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91 
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90 
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89 
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88 

88 

8£ 
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88 

£8 88 
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87 
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S7 

87 

87 

87.  1 
86 

86 
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86 
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86 
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80 
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87 

87 

87 
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87 

87 

80 

80 

86 

86 

86 

86 

80 

80 
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84.2  84.1 84.1  183.  8 83.11  S3.  S. 
1 

83.  0  83.9 83.0  83.9 ss.7  S3.  a 84.3  184.3  :84.4  84.4  84.2  S4.:i  M.:>  • I         1 

;  Interpolated. 



EXPEDITION  TO   POINT   liAKKOVV,  ALASKA.  2")7 

Trhlc  tilioH-intt  iln:  moixtnrv  of  flic,  air  tit  I'l/liitinricfrom  October,  1881,  to  Augmt,  1883 — Continucil. 

[  Hi'i"lit  of  I  lie  livniiucti'V  aluivr  I I  Hiirfncn  of  tlio  around,  4  t'ci-t  .    WaHliiimtnn  ii'i-an  time.    Correct  inns  ri'iliirocl  In  ]IM<:III  lnr:il  timi-,  —  : 17  minutes.] 

Data. 
= 
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4 
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d 
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d 
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A 
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A 
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d 
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B" 

1882. 

Dec.  1 88   87   87 

87 

87 87 87 

87 

87 87 87 67 

87 

87 87 87 87 87 87 

87   »7 
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87   87.  0 

Dec.  3 87 87 

87 

86 87 87 87 87   87 87 

87 

87 80 

86 

86 

80 
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86   80 

87 

87 

87   82.  1 

Dec.  3 

87 

87 

87 

87 87 87 87 87   87 87   87 87 87 87   87 87 87 

87 

87 
87   87 

87 

87  87.  " 

Dec.  4 88 

811 
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86 

86 

86 
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87 
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86 

86 

86 

80 
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8(1 

86 

86  '  86.0 

Dec.  5 88 

86 

86 86 86 86 8(1 86 
811 
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80 
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86 

86 86 86 86 

88 86 
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Dec.  6 86   80 86 

811 

86 86   86   87 
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86 
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Dec.  7 86   86 

86 

86 
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87 
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80 
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86 

86 
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86 
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Dec.  10 
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86 

86 
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84 

84 84 84 8.1 85 85 85 84 

85 

85 

85 

85.1 
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87 
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88 

88 

88 
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86 

85 
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8(1 
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81 
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80 

80 
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82 
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81   S|.| 

Doc.  13 

82 
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84 

84 

84 84 84   84 

84 
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85 

84 

84 
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82 
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82 
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83 

86 87 88  82.6 

Dec.  1". 

87 86 86 

87 87 

87 

87   88   88 

87 

87 

87 

86 86 86 
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87 

89  86.  9 

Dec.  16 89 

88 

87 87 87 

88 

88   88   88 89   89 90 

90 

89 89 89 

89 
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88.8 

Dec.  17   80 89   89 89   H9 

88 

89 
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90 

88 

88 

88  1  88   89 89 

89 88 

88 

89 

80 

88.9 
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87 

88 
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81 
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87 

8(1.  4 
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87 
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89 
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92 
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08 
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91 
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98 
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Sll 

89 89 89 87.8 

Means.. 87.8 87.2  87.1 
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83 
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82 
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82 
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80 
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97 
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91 
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89 
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88 
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88  !  88 
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87 
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87 

87 

86 

86 
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86 
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90 

89 
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89 
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92 

93 
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92 
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92 

92 
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97 
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87 
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85 
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83 

83 82    82 82   82 
83   8.1   81 
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82 
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82 

82 

82 
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8! 

82 
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82 
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82 

81 
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80 

80 

80 

80 
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80 
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81 

81 
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80 

80 
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80 
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81 81 
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81 
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1 I 

*  Interpolated. 
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258 K XI' EDITION  TO  POINT  BARROW,  ALASKA. 

Table  shoicini/  the  moisture  of  the  air  at  I'ylaamiefrom  October,  1881,  to  August,  1883— Continued. 

[  Height  uf  the  hyiirometer  above  the  surface  of  the  ground.  4  feet.     WaRhington  mean  lime.    Correction  reduced  to  mean  local  time, —5  hour* 17  minutes.] 
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e 
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*• 
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1O 

t* 
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88 

88 

88 

87 

87 
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85 
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86 
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86 
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86 

86 

1-Yli,  -' 
87 87 87 87   87 87 88   88 88   88 89 89 

89 

90 90 90 90 91 91 91 91 91 91 91 89.1 
Feb.  3 91 

91 

91 92   92 92 92   92 91   91 

91 

91 91 91   92 93 95 95 95 
9.1 

95 97 97 97 

92.9- 

Feb.  4 97 96 

96 

96 96 

95 

94 93 

93 93 

93 

92 92 

92 92 91 92 92 92 92 93 93 93 94 93.4 

Feb.  5 

94 
H 

04 

94 95 95 95   95   95   96   96 95   94 05   9.1 96 07 97 97 97 97 97 07 00 

il.-i.li 

Feb.  C 
(16 

96 

99 M 95   95 04   92   91   89   87 81   83 
82    81 80 

80   80 
80 80 

77 

77 78 70 

86.1 

Fob  7 
79 70 81 

82 

83 83 -  1   85   85 85 87   00   90   91   !>2 
!>2   02 02   : 90 89 87 88 

86.6 

Fell   8   82   82   81 81 82 82 82   82   82   82   81 81   81   80   81   84   85   85 

84   84 

84 

82.7 
i-Vl,. 86 87 

89 

90 90 91 

91 

1>2   112   94 

94 

95   93 91  '  90 90 91 91 90  88 85 85 83 89.8 

Feb.  Ill 81 n 80 79 79 78 77 77   77 77   76 76   76   76   76   75   75 

76 77 

77 

76 

76 76 TI; 77.1 

Fell  11 7:.    7.1 

7.1 

76   76 76 

76 

77   77   77   77 77   77   77   77   77   77 

77 

77 77 

76 

76 76 70 

76.4 Feb.  12   76   70 77 77   77 78 

78 

79   79   Hi 80 80   81   81  ;  81   82   85 85 

85 

86 86 

87 

81.1 

Fell.  i:i 

86 
86 85 

84 

82 82 81 80 811 80 80   80   79   79   79 79 

7.1 

79   79  79 78 78 77 

80.5 Feb.  14   si 79 77 77 

77 

76 7.1 75 76 76 

70 

77   77   77   77  '  78 
78 

78   77 
78 78 78 79 

77.3 l'Vl>  1.1    SI 

711 

80 79   79 79 79 77 77   70   75 75   76 76   76   77   77 

77 

77   77   74 74 74 

7) 

76.9 
Fell.  1'i   77 71 74 74 74 74 74 74 7  1   74   75 

74   711   7:i   7-1   71   -,:, 

75 

75   75   75 

75 

75 76 

74.5 
Feb.  17 

77 

77 

77 70   70   70 

78 

79 n 79   78 77 70   76   74   71   75 75 7.1   75  75 74 

73 

74 
76.0 

Fell  IS 

76 

76 

76 

76   r 

77 

78 n 

79 

81 

81 

81    811    81    81    81 82 83   83   £4 

83 

83 84 

79.  » Feb.  19 84 83 82 82 

81 

80 80 

60 

82 83 81 81   81  1  8 

84 

82 

82 

81 

82.  :i 
r,  ii  "n 

SI 

81 80 79 78 

77 

70 70   75   70   7.1 75   74   74   73   73   74 74 
7.1   75 

75 

75 

7.1 

75 

75.9 
Fell  "1 7.1 

71 
74 74 

74 

75 

75 

7.1   75 

75 

75   76   75   76  ,  70 76 76 

77 

76  78 
76 

76 

75 

75.3 
Feb.  2B 75 

74 
74 

74 

73 72 72 72 72   72   71 71   7(1   71   71   71 72 72 72 72   71 71 71 

72 

72.  (I 

Feb.  23 76 

74 

72 71 

71 

71 77 75 75   74 n 73   74   73   73   74   75 

75 

74   74   72 72 72 71 73.4 

Feb.  24 n 711   70 74 72 

72 

72 71 71   70 

70 

70   71   71   71 71   72 72 72 
72  |  70 

72 

75 

7:;  72.2 

Fell.  2.1 
74 

72   71 72 71 78 72 72   74   72   75 
74   73   72   73   72   72   72   "2   72   71 

71 

71 

70 72.  2 

Feb.  20 71 

71 

70 

69 19   69   69   69   09 69   69   68   69   70 

7(1 

70   71   72 72 72 72 70 10.3 
Feb.  27 71 71 72 71 

70 

08 

6!)   09   69   69   70 70   71   71   72   72 72 

71! 

73   T.I   7:i 

71 

72 72 71.0 

Feb.  28 70   7:i   74 74   73 73 
74  |  75   77 

77   79 78   76   76   78  |  77 77 77   77   78  77 76 77 

7.-.   70.  n 

Mean8 81.1  80.7  180.4 
80.2 

79.9  J79.8 
79.9 79.  8  79.  9  80.  1  79.  9 79.8  79.8  il).o  79.7  79.9  80.4 80.  6  80.  8  SO.  8  £o72 

79.9 
80.0 

79.8 80.1 

1883. 
Mar.  1 7.1   74 

7.1 

7.1 

74 

72 

71 

71   70   70   70 69 69   69 oo   70   71   72 72 72   72 73 

7:; 

7.!   71.7 

Mar.  2 73   72 72 

72 

72 71 71    71   71   71 70 

71 

71 72   72   72   72   72 
7:i 

73  74 7i 

7:1 

75 72  0 

Mar.  3 74   72   7!l 74 73  ,  72 72   72 71   71 71 71 71   71   72   7:i   7ii   73   7.! 73   73 

73 

75 

70   72.  0 
Mar.  4 74   74   74 74   74   74 75   75 74   72 73 73 74  '  74   74  |  74 74   74   75 

75   7.1 

75 77 
70   74.  3 

Mor.  5 78   76 n 
75 

74 

75 

75 76 77   77 78 

79 

80   81   80  !  79 79   79 

70 

70   74 
74 

7.1 

77   77.0 Mar.  C 77   76   76 77 74 74 72 72 
74   74   T.', 

72 72   72 72   74   7.1   75   75 7.1   74 74 
7:1 

74   74.  0 
Mar.  7 75   75   74 74 72 71 72   73 72   71   71 71 72   74 

75 75 

75   75 75 

7.1 

75 

74 

71 

Mar.  8 ,M   7«   7li,  74 72 73 71   72 72   72   72 73 70   68 69 70 70   70 7(1   71 

72 

70 

70 

72   71.7 

Mar.  0 711  71  :  71 72 71 71 70 69 68 68 67 68 69   69 

70 

70 70   71 

71 

71 71 

71 

70 71 

7ll.ll 
Mar.  10 73   72   71 71 69 68 68 69 

68 

87 

67 

67 67   68 

os 

71 71   71 71 71 

7li 

N M 
7(1  KU.4 

Mar.  11 71   71   71 

69 

68 68 

68 68 

68 68 68 69 68   70 71 71   71   70 

71 

71   71 
72 72 

74   7(1  II Mar.  12 75   7.1   7.1 

7.1 

74 74 74 74   75   .74 74 74   7.1   74 75   70   70 70 70   70   70 

7.1 

7! 
74   74.  S Mar.  Ill 7fi   74   74 76 72 72 

72 

73   74 74   7:: 73 71 72 
72   7:;   711 

73 7:t   7:1  70 70 

60 

71   72.11 Mar.  14 74   74   74 72   71 71 

71 

71   09 68   70 71 

71 71 

74   7:t   74   74   74   75   74 

7fi 
70 

7:;  72.  7 

Mar.  1.1 7:1   71   71 72   71 71 70 70   70 70   70 

70 

71 

71 

67   68   7(1   72 
72 72 

7.'! 

7:: 

74 

75 

71.  1 
Mar.  10 76   76 

;:, 
7:,   7  1 75 

75 

76 76 7fi 76 

76 

70 

77 77   77   78   77 
77   77 

77 

77 

77 

77 

Mar  17  .  78   7H 78 70 77 76 70   70   70 

76 

75   75 75   70   75   75 
7.1   75 

75 

75 

75 

78 

70.  1 

M.ir.  IK 76   75   75 7.1   7:i 

7:; 
73 

72 73 711   75 

74 

74   74 
74   75   76   70 

70 

77 77 70 77 

77 

71.8 Mar  l!i 78 7K   70 

70 

76 70   70 75   75 
75 76   70   70   70   70   77   77 77 77 

70 

70 

75 

76.8 

74   7:i 

-.:; 

?:i 

71 

71 

7:; 
70   7.1 

75 75 75   70   70   70   77   77   77 

77   77 

77 

77 

78 

75.0 

Mai.  21    7s   78 77 

70 

77 

77 

77   77 77 77   77   77   77   77   79 

70 

70   70 

7!) 

7!l 

77.  5 

'   7(1   70 70   70 Sll 

711 

7'.l   7!) Ml    811    8(1    81    81    81    81 81   81 Sl 80 

82 

Sll  (1 

Mar.  -.  ::   81    711   7!) 81 80   80 86 78   78 77 

77 

77 78 78   78   78   80   78   78 7S   78 
78 78 

78 

M:  <•  21   7!l   SO   SI 79 80 

79 

79   79 79 n 

79 

78 78   78   78   77   77   78 
78   81 

H 

81 

81 

70.  2 

.Mar           1   86 
11(1 

(Kl 

91   01   91 !lll    80 M M !l!l              Si    8!l    SO 

85 83 

84 

ss.:t 

•.;   .-I   81   si 82 

.-1 

83   83 

88 

BB 

87 S7   111 HI    01    111 

00 89 

89 

8.1.  8 

Mar,  27   S7   88 H;   80 

81 

85   85 84   84 

84 

85 
85   Ml 

8s   87 86   86 

8.1 

83 82 

85.3 
M.u.         ;   HI 78 77 

77 

76   77 78   77 70   80 8i   80   82  y.< 

81 

85 87 30.3 

Mar.  2!)   1-8   88   88 

88 87 

87   87 88   88 87   87 
87   SO 

80    80 88    '.ill   SS 
85 88 90 

87.9 
82 

79   79 79 

79 

78   82   HI   S2 

.-::   81   80 

81 81 81 

81 

81.  li 
Mar.  ;:i 

82 

82 81   79 79   81 81   83   84   84 S3   81   70 78 

77 

80 

;  79 

81.1 Means 77.4  76.8 77.0 77.1  76.0 75.  9 

7;--.  7 

76.0 
75.0 75.4 75.5 75.6 

75.9 
7«.2  j76.5 76.9  77.2 77.1  77.1 

77.5  77.0:70.8 

7(i.  8 

1 

76.5 
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Table  showing  the  moisture  of  the  air  at  i'glaainic.from  October,  1881,  to  August,  1883 — Continued. 

[Ilrigbt  ot  'tin-  hjgiometer  above  tbe  enrfaceof  tbc  ground,  4  feet.  Washington  mi'ju  time.  Correction  reduced  to  mean  local  time,  —  5  hours 17  minuteH.  ) 

Date. 

•a 

a q 3 a S a a 5 a 
4 

a 
4 a i 

,! 

a 
G. 

a 
X 

a 

..; 

a a a a S a 
A 

a 
A 

"   '"'i 

p* « K 

•* 

» 

<s 

•- 

00 » 2 2 

Ol 

M< 

»-. 

P. 

K5 

» 36 - 0 = 
2   ̂  

1883. 

Apr.  1 
77 

76 

76 76 

75 75 75 

74 74 76 75 75 

73 74 73 

76 74 77 74 74 74 73 74 
74   71.  8 

Apr.  2 
74 74 7« 74 

73 

74 73 73   73 71 72 74 

72 

73 

73 74 

74 

74 74   74   74   74   73 
70   73.  0 

Apr.  3 
77 75 75 71   7:i 72 

72 

71 

72 72 

71 71 73 

73 

74 74 

75 75 

75   75   74   71 74 75   73.  0 

Apr.  4 
75 

75 

75 

75   71! 73 

73 

72 72 

73 

73 

73 72 

73 

74 75 75 75 75   75   74   71   74 
71   7.:.  8 

Apr.  5 
75 

77 76 70   75 75 

75 

75   74 74   75 73   71 

71 

72 71 71 71 71    70  71 

71   70 

72   7:1.11 

Apr.  6 

72 
72 

75 

75   73 73 

72 

73   73 73 73 73   72   73 

71 

71 72   72   72 72   72   73   7! 72 72.6 
Apr.  7 

73 
C9 72 

71 

72 72 

72 

72   72 73 73 71   72   71 70 71 

69 

68 

69 

70 69 69 

09 

71   iO.S 

Apr  8 
74 74 74 74   72   72 72 72 

73 

73 

73 73   74   74 

75 75 

70   70 76 76 
7.1 

75 

75 

75   74.  1 

Apr.  9 
75 

75 

77 

77   76   76 76 76   75   75   76 76   76   76 77 77   78   78   79 

79   80 

80 
81   77.  1 

Apr.  10 
81 81 81 81   80   80 

80 

80   79 79   79 79   79   79 80 

80 

81   81   81 81 80 

80 

80 

80 

80.1 

Apr.  11 
80 

80 

80 80 79 79   71) 
79   79 79   79   79   78   78 78 78   78   79 

79 

79 

79 79 

79 80 

79.0 
Apr.  12 

80 80 

80 

81 78   78 

78 

78 

79 

79   80   80   80 80 80 79 79 79 79 79 79 78 80 79.2 

Apr.  13 
SO 80 

81 80 
7'J   79 

79   79   78 78   79   78   78 78 

78 

78   79   79 79   79 77 77 

77 

76 

78.6 

Apr.  14 
79 78 

78 

79 

78    78 77 

77 

77 78   78   78   78 

78 

78 

78   78 
78 78   77 78 78   78 

79 

78.  II 
Apr.  15 

78 
78 78   78 78   78 78   77   78 78   78   77   76   77 77 70   72   75 75 

75   74 
74 72 75 

70.1 Apr.  10 
74 

77 

77   78 70   7i; 75 74   73 74   72   74   74 

74 

75 

75 

70 76 76   76  72 

72 

72 

72 

74.  2 Apr.  17 
72 

74 73   71 72   72 72   73   74 73   73   73   74 74 74   73 72    72 

72 

72   Illl 07   O'i 

88 

72.  0 

Apr.  18 
68 71 71   70 72   72 72   72   72 71   71 72 72 72 74  i  74 72 70 70 70   71 

72 74 

74 

72.0 Apr.  19 
7(i 

77 

78   77 70   75 70   70   70 75   75 75 

77 

79 79   79 

76 

74 74 73   70 77 78 

80 

76.4 
Apr.  20 

88 
s:; 82   84 82   82 82 83 

79 

79 
77   78   80   8(1 

80 

80 

SO   79 

81 

80 

81 

80.9 
Apr.  21 

s:i 

81 

82 

83 

82   82 83   83 82 

81 

81 

79 

78 78   77  .  76 76 77 77 
77   76 

76 76 

78 

79.  .1 

Apr.  22 

78 

79 79 78 70   72 7U   70 70   75   74 72 70 70 69   71   75   76 

77 

77   70 75   75 74 

74.9 

Api.  23 
70 77 78 

7.S 

79   82 80   78 79   79   79 80 81 

80 

81   81   82 82 83 83   Si 

83 

83 

84 80.5 
Apr.  21 

85 

85 85   84 

-2 

8  '    S" 84   8  :   -  i 
84 83 82 

82   82   82   82 
82 82  81 

80   80 
81 82.5 

Apr.  25 

84 Bt 

84    r-1 
84   84 83 

84 

84 84   84 

85 

85 

84 

84   83 83 83 

82 

82  81 

81   82 

84 

VI.5 

Apr.  20 f  1 

81 

84   81 s:i   f-2 
.-2    83 

83 83   83 

83 82 

81 
82   82   82 

82 81   81  84 

82   81 

82 82.  5 
Apr.  27 

8.1 

80   79 80   80 
SO    811 

80 

80   80 79 79 78   77   76   76 

76 

75   75   74 
72   70 

79   78.0 
Apr.  28 

79 80 

tO   80 79   79   79   79 79 79   78   78 76   76   75   74   74 74 76 76  75 
70   75 76   77.  2 

Apr.  29 

79 

Ml 

80    81 79   80   81   82 82 82   80   79 

79 

77  •  76   75   75 74 73 73   73   74   75 79   77.  s 
Apr.  30 

81 

t-3 

84   86 85   84   84   84 84 
84   84   84   84   84   S'l   82   80   80 

80 

77   77   78   78 80  82.  1 

Means 77.8 
78.2 7s.4  js.o 77.4  77.3 77.3  .77.2 77.3 77.2  .77.1  70.9 

76.6 
76.  5  76.  5  76.  2  .76.  4  76.  5 7IV 78.3  75.9  75.x 

75.9 

77.2  76.9 

1888. 
• 

M:n   1 78 

HO 

.  SO     Sll 79   79 79 79 77   77   77 77 78 78 79   79 79 80   80 80 79 79 79 
79  ;s.s 

May  2 78 

79 

80 

81 

79 

79 79 

79 80   78   78 78 

79 

80 80 80 80 

80 

82 82 82 

82 

82 82  80.  0 

May  3 83 82 81    811 

81 

80 

80 so 

79 79 

7» 79 

7!) 

79 80 

80 

81 81 

81 

81 80 80 81 
S3   80.  .1 

May  4 

82 81 

84   84 88 

83 

83 83 

83 

82 

82 

82 

83 83 

s:: 

83 

83 S3 

83 83 84 

83 

8.1  83.  1 

M:u   5 86 

86 

86 86 Mi   80   80 86   86 .85 83   83 

84 

81 88 89 

91 

91 91 91 90 

91  i  87.0 

May  (i 
<>" 

93 90   92 

'89 

91) 

9} 

95 95 94 

91 

92 88    85 83 83 82 

82 

82 82 82 83 86 

87   87.9 

.Ma'v  7 

-0 

87 
,-'.1    89 

87 

86 

80   87   86 86 87 87 87   80 

85 

81 82 82 84 84 
82    80 

81 

81   85.  0 

Ma>   8 84 

85 

88 9J 

87 

88 89 87 86 

83 

83 83 82 80 78 78 78 

79 

79 
80   81 

80 

SI   83.2 

Ma\   li 

82 87 88 

86 86 88 86 86 

86 

88 88 

87 

87 

88 88 80 84 80 78 79 81 82 82 
83  84.8 

Ma\  10 8:1 S8 
89   91 

91 9:!   94   115 93 
93    90 

89 

88 86 

85 

80 86 84 83 83 83 81 

82 

83   87.  0 

May  11 

82 

86 80   86 87 88 

89 

89 89 

88 

87 89 88   87 87 87 87   87 

85 87 

88 
89  87.  I 

M.u  12 01 91 92    94 111   92 92 86 86   81 80 85 84 84 83   83 84 

84 

84   84 84 87 

88 

1)1   80.  7 
M  n  I  ; 

92 91 

88  i  87 87 

87 

87   87 
88 

89 

89 

89 
89   89 

89 

88 90   91   !)1 
91   91 

'.'-   Sll.  4 

May  11 93 

88 83 

93 92   93 94 

92 

91   90   90 89 87  ,  87 85    84 82 81 80   79  80 76   77 
May  15 84 87   88 90   91 93 93 

94   83   92  '  91 
91   89 89   91 ill   89 88 90   90 

9(1   Sjl.7 

May  1« 91 

')•• 

9:1   9:i 91   91 91 91    91   91   92   91 

90 

88 

1 
87   88 86   86 84   81   83 May  17 

•91 

92 

94 

94 

'.II   93 

92 90   89 88   87 86 85 85 

8.1 

84   82 80   80  80 80 81 84   87.  u 

Mat  I.- 
81 86 88 81 87   86   86   86   86   85 84   82 83 80 80 75   73 73   73 73 74 

77 

80  80  'i 

May  19 

82 
82 

80 

80   83   84   81   77 80   80   80   80 79 78 77 75   73   75 75 74 79 79   80 
77   ,v.\ 

77 
89 

93 

92   91   Sli 78   78   79   79   80   84 84   86 
85   85   B  l 

81 

78 

79 78   76 
May  21 70 78 

75 

81   88 
91 

91 

90 90   88   85 84   84 85   84   83   83 8  1    82 

8.) 

85 

87 90   81.  S 

Ma.  2.1 

91 
84 

(J« 

91   93   93 91   111 91 91    '.III   nil   88   Sli   ,-5   84   82 82 
81    81 

80 

82 

82 81   87.  (i 
Mi 

87 88   88   88 89 89 

89 

88   87 
84 8!!   »2   80   79 

78   78 

79 

80 83 

87 

9(1   81.8 
May  21 

86 
89 91   91   90 90 90 90 88   88   88 87 

84   8.1 84   84 

83 

81     87 

Ma\  25 

HO 91 

90 ,-:i    90    91 
91    93 92   88   87   84   83   so   so   76   70   76   77   81 83 

86 85.  1 

91 91 !>2    112    92 92   94   94 :i:i   92   91   91 
89   88   Sli   85 

83 

86 90   90 92 
MI.; 

May  27 86 

98 

96 96   94 94 

92 90 90 

84 

84 80 81 

80 

83 84 87.2 
Ma-,  2S 84 HI   94   92 

90 

90 

94 

'  92 

87    85    82 

88 

82   82   81   83 84 83 

85 

89    90 88 
88.8 89 92   92   91 

88 

85 
HS   H8   89 

89 88   S»  '  89   89 92   90   si) 
89 PC 89.4 

91 

91    SO    B 84 

78 

77   79 88 80   79   78   80 79   80   80 81 81    82 

81 

S£.> 

May  31 

86 

87 88 88 87 88 

88 

89  I  90 

90 

89 

81 

so   81   81 79   83 

86 

82 

83 

86 

88 85.5 

Meant 86.0 87.7 88.2 S8.ll 88.3 
88.0  88.0  87.7  87.3  \g&  6 88.2 

85.5 
86.4 

84.0 
83.5  82.9  82.7 

S2.2  82.3 

.H2.2 

82.5 

83.  2  84.  1 85.2 

85.3 
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Table  slicing  the  moixturc  «f  the  air  nt  l'i/l<t<t mie  from  October,  1S81,  to  Aiii/itxt,  1SS3— Conliinicd. 
[Height  of  the  hygrometer  above  the  surface  of  tlie  Around,  4  feet.     Washington  mean  time.    Con, ,  ti,m  t«.  iv.liu-ctumeanloc.il  time.  -5lmurn 17  minute*.] 

Date. a a a a a a 

ci 

= 

fit 

S 
4 

a 
4 

a 
4 

S 
A a a a 

r, 

a 

ri. 

a - a - a 
- 

8 
~ a 

S. 

A 
E 
B. 

5 

0. 

=  ; 

- 
-• — 

f 

at 

— - 

Tl 

n — 

tt 

f 9 
o — ~ 

qfl 

1883. 
June  1 88   90 90 91 

91 

01    1)2    92 93 90 91 

89 

87   86   86 

P4 

K?, 

80   83   84 

.-4 

87.5 
Juno  2 89 86 86 86 86   86 86 87 

87 87 

81! 88 84 

81 

7R RO 

78 

80 

77 

78 

80 84.0 
June  3 86   88 90   90 88 87 

85 

87 8(1 87 

82 

79 

80 

81 

81 

81 

83 84 86 
M   86 

Ml 

84  8 

June  4 89 w 89 

90 

80, 

92 92 

92 

91- 

92 

90 

89 86 

86 82 
83 

80 

80 

78 78   79 

81 

M) 

86.2 

June  5   8  • 

87 89 

90    04    92 91 91 89 RR 86 

85 

80  :  78 81 
80   80 80   P3 

Ml 

83  9 

June  6  i  91   91 

92 

89 87 80 79   79   81 

80 

79 82 
83   84 

83 S3 

8.1 

M 
,-5    M 

81 

7(1 Juno  7 79   78 78 82 

43 81 

84   92 
93 

94 

93 

92   90 89 

87 

RR 88 

88 

RR 

89 

90    III 93 

87.7 

.IlUH'   8 96   90 97 

07 

95 
115 

93   93 

93 

90 90 88   86 85 

84 

85 84 

84 

8R 

80.4 

Juuii  9 90   92 

93 

92   91   91 92   93 92 90 90 88   87 
85   84 

84 83 

82 

Kl 

80 

June  10 81   80 

81 

82 83 

83 

86   87 8(1 

86 

86 84   84 80   82 79 78 80 83 78 80    78 79 70 si.s 
June  !1 70   ft 88   89   90 91    91 87   82 

82 

88   87   8(i   85 

R5 

80   MI 

8(1 

90 
87   89 

92 04 

87.0 

June  12 93   95 97 90   95   05   95   94   93   94 93 93   94 91   88 

R6 

86   83 
85 

90 

June  13 94   94 94 96 1M    95    II 
9.1 

94 

90 

88 

84 83 

83 

80 

80 

86 90    92 

94 

89.9 

Juno  14 94   95 96 !I4   04   05   05   94 94 94 93 91 PI 90 89 RI 85   86 86 

86 

87 

X7 

88 

KO 

90.7 

June  15 90   90 94 95   '.':;   92   92   90   89 88 

87 

9(1   111    88   89   86 

.-:, 

8(1 

87 

86 

89 

91 91 

89 

89.  6 

June  10 94   91 
•Ml   87 

89 

91 84 
84   »i   7(1 

R« 

•   .-7 

91 94 

87.7 

I  unr  17 95   92 93 94 90   91   92   90 

III 

91 

Oil 

Ml     Ml 

84 

7(1 

77 80 78 

8-> 

83 

83 

79 

86.0 
June  18 80   80 90 96 96   07   IKi   95 

95 

Oil 

90 

89 

88    8(1 85   82 

84 

78 79 

70 

82 83 

87 

87.2 

June  19 91   91 

91 91 00 

W 01    02 

1(2 

02    92    92    ll'.i 
(6   85 

83 

83 

8.5 

93 

8.x.  9 

June  20 S3   04 95 94   04   92   92 

87 

Mi    88 

88   88 

8(1 

83   83 79 78 

81 

74 

84 

78 

86.7 
,  I  nnc  21 82   PI 94 96 IKi   95 93   92 93 9? 91 

89 R7 8R 87 

8(1 

87 

87 

8(1 

89 91 94 90.2 
93   92 

94 95 

94   92 
92    OH 

89 

88 

88 

87 

RR 

83 

82 

83 

82 80 78 86 87 

86.8 

.lime  23 89   92 88 

95 

::<i    95    01    91 

0(1 

)4   94 
96   90 

88   90 88   88 88 91.5 .lime  21 
>7   -  i 

87 91 

80    90 

80 89 

90 

88 

S7   86 

87 

88   :-5 

Mi    .-I 

83 

83 

86.5 

June  25 83   84 

88 

87   88  ;  89   Ilii   .Ml K7 88 80   85   87   88 89    87    8(1    84 

.-T,  Be 84 

85 

86.5 

June  26 86   86 n 88   87 
88   89   88 

87 

91 92 91   92   80   87 86 
80   S3   ,-(i 

88 

69 

R9 

95 95 88.7 
June  27 97   9« 07 97   96 9»  .  95   06 96 

95 

86   o;   91   94   91   92 94 92 

<H> 

95   90 

I'l 

91 

U4.0 

June  28 91   92 91 

92 

92 

OJ 91   01 

92 

88 

88 

88 

89    SH    M    82 

.-1 

89 

90 

111 89   87 82 

80 

88.1 
Juue  29 82   80 

84 

87   90 90 01    02 93 92 91 80 80   88   87   86 86   78   86 82   82   82 82 85 86.4 

June  30 93   94 

93 

91   90   91 90   89 89   90   89   87   8(j   8.5 82   85   8  : 83   8(i 81 

83 

87.7 

Means 88.7  89.2 90.7 
91.4  90.7 90.0 90.8  90.9 90.5 89.6 89.4 88  5 87.7 85.8  85.4  84.2 84.1 

S3.«  84.0 

83.  7 
84.  7  85.  :; 

86.  li 

86.5 

87.  5 

Jnly  1 83 80   84 
85 M;   Ml 89 

89 

89 88 80 84 84 8(1 88 88 01   91 91 94   9.1    92 

92 

91 

88.2 Jnlv  2 93 

94 

88 94  !  94 

94 

95 

94 

05 

9,1 

9(1 

89 

96 95 94 

94 

94 94 94   94   91! 93 04.2 
JulV  3 94 95 96 96 93  !  95 95 05 95 

95 

96 

80 

96 92 90 

91 

94 

93 

88 85  89 

89 

90 

'13 

93  0 
July  4 93 95 

95 

94 01   91 92 92 92 92 03 92 93    90 88 
90   93 90    85   87    85 89 

00   911.  0 
Julv  5 81   il 

91   04 02   93 93   94 

93 

93 

93 90 

88 89 

87    F8    89    87 87    >8   88    87 87 
911   9(1.  1 

July  6 92    93 93   94 95   96 96 

95 

95 94 94 95 

95 

05    94    93    94    94    91    91   88 

S8   92  9 

Julv  7 8.5 

89 111 93 

92 93 

93 

94 

94 93 

9.1 

02 

88 

8(1 87 80 79   79 77   77 

77 
81 

.-5 

MI  87.0 

JuU  <- 
91 93 

92 

87 88 90 

93 

94 94 92 92 90 

92 

87 85 82 

83 

83   81   80 

82 

87.  3 

July  9 85 80 82 81 89 

78 76 76 

83 83 85 88 89 

91 

01   911 
9(1    9'!   87    87 92   05 

85.  2 

Julv  10 

•96 

97 96 97 96 

9.1 

05 05    94 00   Oil   90   90 

88   8. 

84 

81 

79 

911.  3 

Julv  11 82    81 82 87 87 85 84 82 81 

70 

79 

80   84   84   85 83 

84 

83   83 84 

.^J 

8  1   Mi 83.1 
Jnlv  12 

91 

04 93 

9.1 

9.1 96 95 

9.1 

95 95 95 

91 92 

III    9(1 Ul 

87 87 

89 

89 

92.  5 Juh  13 95 94 94 

94 

96 

94 

94 94 94 

94 

04 92   94 

94 

94 

92    9.'! 

94 88 81 88 84 

92.5 

90 89 89 89 89 911 

84 81 

86 87 87 86 88 89   84 84 

83 

-i 

84 

8.5.  7 

July  15 SK 8.1 85 88 

89 

89 

90   91 

90 

00 

91 

87   85 87 88   85   81   ,s2   85 

87 

89 89 

87.  2 

Julv  Hi 94 92 94 94   05 95 94 95 94 94   94   02 00   91 89   86  I  88 
84  \  84 

83 

84 

KK 90.8 
July  17 93   94 94 

91 

A3 02   92 91 88   87 

89 

811    85    85    84 M 

84 

84 

82 87.6 
July  18 

84 
81 8.1 

R4 

85 83   83 82 n 

78 78 

80 80   82 83 80 
Ml    82 

81   70 

79 

7(1 
76 80.8 

July  19  |  74 
79 

74 76 82   82 85 86 87    87 

85 

82 86 84 82 80 

80 

94 92 92 92 

(III 

87 

87 

84.3 

July  20 90   93 94   04   94   94   04   91   111 

94 
:;l    92 

92 

90   85  :  86 

Ml 

9(1 

02 

91.8 

Julv  21 94   95 96   96 115   06   911   95   94   93 

92 

85    84 87 88 Ml 

87 

91 

90.6 

Julv  22 
88 

91 

91 

92 

9:' 

91   94 94 94   94   91 04   02   0(1 
9(1    911 

89 
(ill 

84 

8ti 
,-S 

89 89 

90.5 
July  23 

94 !)1 
95 

94 94 94 92 85   84 

86 

86 87 

89   81 

85 

84 811 84 85 

Ml 

89 

93 88.6 
July  24 94 91   91 

90 

H3   III   04   01   94 

94 

94 

81 

82 

82    79 

78 77 

73 

7(1 

87.0 

July  25 80 RO 82 81 Kl   82   82   8(1   79   7.8 

82 

83 
:o   82 

82 

82 

84 

82 

83 86 
81.2 

Jnlv  2(1 91 96   96 05   94   94   93   91   90   90 85 81 
82   83   82 

82 

Ml 

81    81 
79 72 74 78 

84  il 

Julv  27 83   86 88   89   89   86   811   77   75   71 72 7::   71   72 

72   75 
74    73   72 72 74 77 77.7 

July  28 •'«•>  29 
82 
96 

Ilii 

85 
93 96 

84 
94 

88   89   90   89   82 
91    05   94    1' 

7(1   77   77   7(1 
87    9(1    89    8(1 

73 
85 

70 

85 

711 

86 
80 
86 

76 

84 B 92 

88 

95 

88 89.5 

July  30 89 8H   91   91 92   03   93   92   92   03   92   01    90   90 88 88 
81   82 

76 

76 76 76 77 
87.11 

July  31 
79 

82 

84 86   90   91   91   01   91   91   88   87   811   83   81   77   78   77 83 87 

84.5 Means. 88.2 89.0 89.6  90.3  90.8  90.9 HI.  3 60.  9  90.  1  189.  1  |88.  8  88.  3  |88.  1 
87.  2  811. 85.7  85.9  8.1.2  S4.4  S4.4'84.  5 

85.3 

86.0 

87.7 

1 
1    1 



EXPEDITION  TO  POINT  BARROW.  ALASKA. 

Table  yhoichiti  the  mimture  of  the  air  at  Uglaamie  from  October,  1881,  to  A  uguxt,  1883  —  Continued. 

I  Height  of  i  In  In  munu'ii  i  ii vi  tin-  surface  of  the  ground,  4  fuel.     Washington  1111:111  timr.    Correction  toreduce  to  intuu  local  time,  —5  Lours 
17  minute's.  J 

Date. a a a a a a a a a 2 
j a 

'  q 

a a a a a a S a a S s a 

=  | 

t 4 A 4 S A d d <i 

<B 

o 

CB 

ft 

ft 

A A A A A A A A A 
— 
® 

A 5 

=  S 

*• 
•* 

n * 

I-O 

s 

*- 

00 * 

"• 

3 — " M * 

14 

• 

'- 

OS 

a — 

55 

O  B 

1883. 
Ang.  1 88 88 88 89 

90 

02 03 

95 

95 05 04 95 

95 

90 

88 

88 

88 

87 88 83 

85 

85 88 

01 

80.9 

Aug.  2 91 92 

02 

94 

94 

05 

05 96 

95 

05 

04 94 90 86 84 83 82 

81 

82 81 

86 86 88 

00 

80.5 

Ang.  3 93 96 

04 

94 95 94 04 94 93 

91 

95 95 91 90 88 80 85 82 84 86 86 86 90 

00 

00.6 

Aug.  4 92 05 

05 

96 95 06 95 95 95 94 94 

94 

04 91 00 90 87 87 

87 

85 88 88 

88 

80 

91.6 

Ang.  5 

90 

HI 

91 

93 

94 

04 94 95 95 

95 

94 94 94 93 

05 

81 03 93 

00 91 

85 

87 88 

89 

02.1 
Aug.  6 89 

91 00 

01 92 94 

94 

94 94 93 

93 

93 93 

93 

93 93 

93 

02 

02 04 

92 00 91 92 

02.3 

Aug.  7 92 92 92 93 94 93 93 

95 

94 94 92 91 88 88 90 80 

85 

84 80 80 81 83 86 88.6 

Aug.  8 88 91 89 03 93 

92 

92 

93 94 94 

94 

94 

94 

93 03 03 93 93 

93 

92 92 88 

82 82 

91.5 

Aug.  9 85 89 90 95 95 94 93 92 92 

89 

87 

84 

77 

68 

67 72 

75 

72 74 80 79 

80 

81 

84 

83.0 

Aug.  10 

80 

89 91 91 91 92 92 91 

88 

00 85 

83 

86 

86 

87 

92 93 03 02 01 

96 
95 

80.9 

Ang.  11 95 95 94 89 95 95 96 94 04 04 94 H 

H.  "> 

94 03 87 

82 

88 88 

85 

91 84 88 

91.8 

All};.  12 

94 
92 

93 

93 

93 

92 92 93 93 93 93 93 

.03 

90 90 82 83 89 03 04 89 91 94 93 

91.4 

02 
93 

95 

05 95 94 05 94 

94 

1)4 

lit 

93 

02 91 91 01 90 90 00 01 01 

91 

91 00 

92.3 

Aug.  14 89 92 

'  91 

92 92 

91 

93 94 94 94 94 93 01 00 

87 90 

92 87 

88 

86 87 87 88 89 

90.4 

Aug.  15 

88 
87 

91 94 

93 02 83 92 

92 

92 96 95 97 

95 

04 94 89 

89 

89 80 88 88 

88 

89 

91.3 

Aug  16 91 90 91 91 91 

1)2 

91 91 91 91 92 92 92 

92 

92 93 94 94 94 95 

95 

95 04 92.2 
Aug.  17 95 95 94 

94 

94 94 

94 

94 94 93 

00 

90 

90 88 80 88 85 80 

80 

78 

75 

70 72 81 

87.7 

Aug.  18 82 89 91 01 

in 

92 92 

92 

92 

82 

92 112 91 01 01 02 

1)2 

92 91 n 

91 

91 

88 

87 

00.6 

Aug.  19 90 

90 

89 89 

89 

89 

89 

89 

89 

89 89 

89 

86 

88 

88 

88 88 87 88 88 80 

85 88 

87 88.2 
Aug.  21) 

89 
90 90 90 

91) 

91 91 92 91 

91 

89 

•12 

90 90 91 01 93 94 94 94 94 94 94 01.6 
Aug.  21 94 

94 

94 

94 94 94 04 94 94 34 94 94 94 94 94 94 04 

94 

94 94 93 93 93 1)2 tt3.7 
Aug.  22 93 94 93 03 

94 94 

C3 

94 94 

94 04 94 89 90 

89 

80 

89 

88 

88 88 

88 

88 

90 

01.3 
jLBg.38 01 91 91 92 92 92 93 92 90 

80 

SO 91 

90 

91 

91 

91 

01 91 

91 

91 92 02 92 

93 

01.2 

Aug.  24 94 9G 

95 

A6 

95 05 

95 

95 95 D4 94 

94 

94 

94 

04 

94 94 04 89 84 86 85 83 

83 

112.1 

Aug.  25 80 82 79 79 78 77 79 81 

81 

82 81 

83 

83   82 

81 

79 

70 

70 78 80 

80 

83 

88 00 

SI.O 

Aug.  2(i 8! 92 93 94 93 04 94 94 94 

94 

94 94 
9;t   92 

92 02 91 

87 

86 85 

85 

88 83 86 00.7 

Ang.  27* 

87 

88 

88 84 88 

89 

89 89 89 90 

86 

90 90 93 

94 

94 94 94 02 91 01 

03 

93 93 00.2 

Means. 90.0 91.1 91.2 92.0 92.1 02.2 92.5 «2.J 92.4 02.3 91.8 91.8 01.0 89.9 89.4 

88.8 

88.7 88.0 88.0 87.7 S7.4 87.7 88.1 

88.8 00.2 

*  Station  abandoned  August  27, 1883. 



262 KXI'KIHTION  TO  POINT  BABBOW,  ALASKA. 

statement  xknicintj  th*  direction  and  -velocity  of  tin-  tcind  at  Ugl-aamie  from  October,  1881,  to  Au//unt,  1883. 

[Height  of  anemometer  above  surface  of  ground,  21  feet.     VV:ish:ir;ton  mean  time.    Correction  to  reduce  to  mean  local  time,  —  f>h  17"'.    Velocity  j^iven  iu  niiles  per  hour.  ] 

1  a.  m.            '2  a.  in. 3  a.  in.             4  a.  in. 5  a.  m. «  a.  m. 
7  a.  m. 

8  a.  m. 9  a.  m. 10  a.m. II  a.  m. 
12  m. 

Hat,. Direction       Diivrtinii Direction Direction Direction Direction        Direction Direction Direction Direction Direction 
Direction 

and                 ami and                 and and and                  and and and and a nd and 

velocity.          velocity.         velocity.          velo.-ity. 
velocity. 

velocity.         velocity. 
velocity. velocity. velocity. velocity. velocity. 

1881. 
Oct.    18 wsw. s.               s. S. SW. 

S. 

SSW. SSW. 
SSW. SSW. 

SSW 
SSW. Oct.    19 W.            36 \V.            1(0      W.            30 W.           30 W.          28 W.           28 WNW.     24 \Y.             21 W.            17 NW.           8 NW. 6 NW.             5 

Oct.    20 ESE.       18 E.            19     E.            20 E.             22 E.              20 E.             21 SE.            22 SE.             24 SE.           20 SK.             26 

SIv 

24 SR 26 
Oct.    21 SE.              8 E.              6     NE.           4 SE             2 S.                4 S.               4 S.                 6 SW.            7 NW.         12 NW.           18 N. 20 

N. 

20 
Oct.    22 N.              14 N.            15     N.            15 N.             13 NNE.       13 NNE.      13     NE.           18 N.              18 NNE.        18 

NNE.        1C 
NNE.        16 NNE.          16 

Oct.    23 NNE.      20 NNE.      24     NNE.      20 NNE.      24 NNE.      20 NNE.      20     NE           24 NE.            24 NE.           22 

NE. 

NE. 20 NE.             24 
Oct.    24     N.            25 N.             24     N.            24 NNE.      24 NNE.      10 NNE.      12  i  N.             13 NNE.        17 NNE.        16 N.             18 

N. 

30 N. 
211 

Oct.    25     N.            44 
N               44      N'.              44 

N.             36 N.            S2 NNE.      32     N.              32 N.           :e N.              32 N.             29 

N. 

24 N. 24 
Oct.    28     N.             8 N.            10     N.            12 NNE.      13 NNE.      15 NNE.      14      N.              20 N.              16 N.              19 N.               10 N. 12 

N. 

16 

Oct.    27     NNE.      11     N.              8     NNE.        8 NE.           8 EXE.        8 E.               9     SE.             10 SE.            10 SE.            12 SE.             14 

SE. 

10 

SE 

10 

Oct.    28  i  NE.         14 NE.         19     NE.         20 NE.         20 NE.          24     NNE       20 NNE.        21      NE.           22 NNE.       24 NNE.       24 N. 

24 

N. 24 
Oct.    29     ESE.          4      ENE.         5      NNE.         3      NNE.         1 NNK.         IE.                2 E.                2     E.                3 E.                  8 

Calm. 

E. 

2 

E. 

2 
Oct.    30     E                4     E.               8     E.               s     SE.            8 SE.             9      SE.              9 SE.             12     SE.              6 SE.               8 SE.             3 SK. 4 

SE 

4 
Oct    31  1  ESE.         5     E.              5 E.              8 E.               8 E.                (i      SE.              6 E.                 7     E.               14 E.              11 E.               8 

E. 

10     E. 
It 

Means.         16.23               16.69 16.61 16.07 14.  61                  14.  61 16.23                  16.46 16.46 

15.53 

15.53 

15.46 

1  p.  m. 2pm. 3  p.  m. 4  p.  m. 
5  p.   ML. 

ft  p.  m. 

7  p.  m. 
Sp.  m. 

9  p.  m. 

10  p.  m. 
11  p.  m. 12  p.  m. 

Daily 

Date. Direction Direction        Direction Direction Direction Direction Direction Direction Direction Direction 
Direction 

Direction 
mean  ve- and and                 and                 and and 

and 
and and and and 

anil 

and 
velocity. Telocity.         velocity.         velocity. 

velocity. velocity. velocity. velocity. velocity. velocity. velocity. 
velocity. 

1881. 
Oct.    18     SW.          28 SW.         28     SW.         28     SW.         30 SW.        32 SW.        20 SW.         28 SW.         36 SW.       34 SW.       40 

SW. 

40 SW        40 
(*) Oct.    19     NE.          8 E.               8     E.             14     E              12 E.            15 E.            18 E.            12 E.            12 1 !.           15 

E. 

16 ESE 20 ESE      20 
18.04 

Oct     20     SE.          26     SE.          28     SE.           25     SB.           20 SE.          20     SE           20 SE.           20 SE.          20     SE.         18     SE.        16 BK 12 ESE.        8 20.62 
Oct.    21     N.            20     N.            16     NNW.     18     NNW.    16 NW.        14 NW.        J6 NW.        16 

N.            16  !  N.          10     NN'W.  10 

NN'W.   17 

N.           13 

12.70 

Oct    22      NNE.      I'd     XXE.      18  ,  NE           20     NE.         20 NE.         22     NE.          20  |  NE.          20     NE.         21  :  NE.        22 NE         22 NXE.    21 NE         24 

18.12 
Oct.    23 NE.          26     NE.          20     NNE.      20     NNE.      28 NNE.      24 NNE.      26     NNE.      27     NNE.       27 NNE.     24 N. 24 NNE     24 NNE.    24 

23.25 

Oct.    24 NNE.      20     NNE.       19     NE.         36     NE.          34 NE.         36     NE          40     NE.          36 NE.          32     NNE.     36 NNE.    41 NNE.    40 NNE.    44 2B.U5 

Oct.    25 N.             24     N.              24  'i  N.             22      N.             16 
.V              17     N.             16 N.            12 N.             10     ] J.          10 

N. 

9 N. 

11 

NNE.     12 

24.50 

Oct.     26 N.            16     N.            16  I  N.            20     N.            IB NNW.     18 NNW.     18 NNW.     20 NW.        16     NW.      16 
NW.       14     NW 12 

NW.       13 

15.25 

Oct.     27 SE.           10     SE.            8 SSE.          5     Calm. SE.            4 SE             3  i  SE.            3 E.               8 NNE.    10 NNE.     10 NE 14 NE         13 8.61 

Oct.    28 N.             24     N.             24 N.             26     N.            25 N.              25 NE.         12     NE.         15 E.              16 E.             6 

E. 

3  '  SE. 
11 SE.           4 18.62 

Oct    29 E.               3     E.               3 ENE.         3     ENE.        4 ENE         6 ENE.        4 NNE.        4 NNE.        6 ] fNE.      0 E 8     ESE 

.7 

E.             7 
3.70 

Oct.    30 SE.            2     SE.            2 Calm. SSE.         4 SE.           10 E.              5 E.             14 E.              8 E.              6 E. 3     ESE 3 E.              8 .      6.16 
Oct.    31 E.             12     E.             16 E.            18 E.             22 E.             22 E              22 E.             26 E             28 3 :.           28 

E. 

28     E. 28 E.           26 

15.58 

Means  - 10.23 15.53 17.46 16.69 
17.92 

16.  92                17.  30 16.92 16.38 16.  15              16.  92 16.67 16.31 

*  Record  incomplete  for  October,  18. 



i:\l-EDITION  TO  POINT  15  A  IMJOW,  ALASKA. 

ni  xhoiriiii/  tin-  <1ir«-tion  nntl  nlocili/  of  the  ichtfl  at    I'l/linimic  from   ()r/<,lirr,  1881,  to  Atiyiixi. 

('niitiiiiu  il. 

Jit  of  anemometer  above  surface  of  Around.  21  feet.     Washington  mean  time.     Correction  1"  reduce  to  mean  locnl  tinir.  —  ">'  17'".     Velocity  given  in  inilin  ]n  i  •  Imur.  ] 

1  a.  m. 2  a.  in. :!  ii.  m. 
4  a.  m. 5  a.  m. I)  a.  in. 

7tt.  m. 
8  a.  m. 

(I  a.  m. 

10  a. 

ni. 

11  a.m. 
12m. 

Direction Hindi.  .11         Direction         Direction Direction 
Direction Direction Direction 

Direction 
Direct  ion 

Direction Iliiectioli 

and anil and                    and 

and 

and and and and an ! a 

nd 

and 

velocity. velocity.             vi'.mity.            velocity.            ie]itcit\. 

velocity. velocity. 
velocity. 

velocity. velocity. 
velocity. 

velocity. 

1881 
Nov.     ] E              25 E.             20     E.             24      E.             24 10.             22 E.              20 E.                18 E.               20 E. HI E. 20 

E. 

20 E. 16 

NOT     2 KMO.     i» KXE.       20      KXK.       20      10  XK.        20 KXE.       2u 

HI 

NIO.            24 EXE.         17 KM. 

18 

KXE 

19 
20 

16 
\o\      :i 32 EXK.      :H     KMO       :i(i      10X10       32 10  N  10.       34 

10X10 NIO           :;r, M:          34 XE 

87 

36 NE 

XE 

Nov.    4 !•,  X  K.       24 I-M'        21      KXK.        24      KNE.       24      KX  r EXE.       21 21       KXK.         18 

20 

i  -.  x  i  ; 

21 

18 

Nov     5 XK.           14 !       1                                                     iO.       2s i.        22 
KMO          24      EXK.         21 10X10. Si 

27 

30      KN 
E.         24 

Nov.     li XE.          26 KMO                                   20      KMv        20 ENE.      20 ENE.       24 KXIO.         30 KXK.         2f, KXK. 

2.1 

EXE. 

•J.I 

20     ENE.         24 

Xov      7 KXK.        14 10X10.        I'l      KXE.        22      MO            22      MO.          22 

20 

XK.            20      KXE.         21 KXK. 
to KXE 

1!1 

M: XK.              10 

EXK.        1.". 
EXE.        Hi      10X10.        Hi      EXIO.        14      EXE.       14 11) KMO           II      10X10          14 10X10. 

)•: 

KNE 

11 

10 

15 

Nov.     (t XNK.       :J7 NNE.       :'ii      NMO.       21       >.  MO.       28      XNE.       28 N  X  10.       28 X  X  10          28 X  X  10.         30 XXIO. 29 

31 

NXE.         28 

Nov.  10 X10            21                                 XK            2i      MO.          20 X  K.           20 N  10.            21 XK.            2» 20 22 26 

24 

M-:.        i» NIO            20      X10            20      MO.           1!)      NE.           16 XK.           17 KXK.         20 10X10.         11) 10 
ENE. 

1.1 

12 

12 

Nov.   12 io  VK      12 EXIO         !2      EXE.        11       KXK.        12      KXE.         9 

12 

KXK          10 
10  XE.           9 10X10. 9 KMO. 10 

KXK 

10 

KXE              6 
Nov.  1:1 10X10.         li 5 E.MO.         6      KXE.          f>      KXK.         4 4 E.                  5      E.                  4 B 4 10. 4 5 6 
Nov.   14 

19 

20 

21 

2ii 

SIO.              IP      SIO.              18 

SIO 

19 

SIO 

IK 

10-10 
20 

ESK.            20 
S.               SI S.               :•{      SSW.        21      SSW.       2i:      SSW..     28 SW.           21 SW.            27      SW.            24 

SW. 

LI; 

SW. 28 

SW. 

26 

SV 

24 
Nov.   16 WXW.    20 WNW.    21       WX\V.    18      W.            -2-2      WXW.    IS WNW.    20 WXW.      22      XW.           18 

XW. 

18 XW. 

20 

X  W. 
16 XW              15 

Nov.   17 NXK.       13 XXE.       12     NXK.       10     XNK.       11      XXE.        8 XXE       10 NXE.         Hi      XE.              9 

XK. 

12 

10 

X  10. 11      XE                 9 

Nov.   IS 
21 

XK.          21      XK.          24 XE.         24     XK.         28 XXE.       28 X  E.            28 NK.             29 MO 32 

M: 

30 

82 
Nov.   Ill NE.          3s 31       10  MO.       30 KXK.        Ilii      10X10.       Illi ENE.        32 ENE.        34 10  X  10.         34 

KXE 

31 
ENE. 

28 E. 28      E. 

28 

Nov.  20 E.             2  1 KSK.      "i HI      IOS10.         14      KSK.        10 S                16 SSIO.           16 SSE.           11 

Hi 

S 

10 

SSIO. 

9     SS 
6 

Nov.  •_'! 
WXW.    21 \VX\V.    21      WNW.    24      WNW.    24      WXW.    211 X  W.        28 XW.           31 X  W.           31 X  W. 28 N  W. 26 NW. 23      WXW.        20 

Nov.  22 N\V.         10 NW.           '.l      XW          10      XW.           (1      XW.           6 
XW.           6 NW.           6 NW.             6 XW. 6 

X  W. 

3 X  W. 2      XW.               4 
SSW.         4 SSW.         :: SSW          4      SSW.          f,      SSW.         3 

SSW.         3 SSW.           4      SSW.           6 
SSW. 7 

S. 

B 

S8B. 

6      SSK.               8 
EXE.       16 EMO.        UP      KXK         14      EXIO.        18      ENE.       16 EXK.        14 

EXE          Hi      KXE.         12 KXIO 

15 

10X10. 17 EXK.         18      EXK.           20 
Nov.  2.1 KXE.       22 KXK.       22      KMO.        is      KMO.       20      EXE.       24 10  N  10.       24 KX  10.         27     ENE         24 

ENE. 
28 

10X10. 

28 

KXK 

28 

K 34 
Nov.  26 E.            :u 10               31      E.              28      K.              24      E.              22 E.              22 E.                2.1      E.                22 10. 22 K. 22 10 20 

E. 

18 

Xov.  27 EXE       14 EXIO          !l      KXE          fl      KXE.         7      ENE.         7 10.                8 ENE.          8     E.                 8 KXE 8 IONK 9 10X10 6 KXK.             6 
Nov.  28 S\V.            8 SW.            s      S.                 5      SSW.         9  •  K.                9 S.                 !) SSE.          16     SSE.          14 

SSK. 10 S<E. 

10 

SSK 

7 SSIO.               II 
Nov.  211 S.               15 S.               14      S.               11!      S.               14      S.               10 S.               12 S.                14     S.               10 S. 8 S 4 

X  W. 

7 XW.             20 

Nov.  30 N  W.         12 X'.              12      N.                <J      X.                8      N.                8 N.                8 X.                  9      X.               10 

N. 

12 X. 10 

X. 

10 X. 

10 

Means. 19.00 19.10 18.36                 18.33                 18.03 17.80 19.10                  18.03 18.50 17.93 17.46 17.46 

1  p.  m. 
2  IP.  in. 3  p.  in. 1  p.  111. 3  p.  m. 6  p.  m. 

7  p.  in. Sp.  m. »  p.  m. 10  p.  ill. 11  p.  m. 12  p.  m. 
Diite. Direction Direction Direction        Direction Direction Direction Direction       Direction Direction Direction 

Direction Direction meaii  ve- 
anil nnd and                 and 

and 
and nnd                  and 

and 

and and nnd 
velocity. velocity. velocity.         velocity. 

velocity. 
velocity. 

velocity.         velocity. 
velocity. 

velocity. velocity. velocity. 

1881. 
' 

Nov.     ! K.              20 E.             Hi     E.             1C     E.             10      KXK.       20 EXE.       20 
KNE.      20  :  ENE.       18     EXTE.     16 ENE.     16 EXE.     20 ENE.     20 

19.  70 
Nov.     . KXE.       Hi E.             20     E.             20     ENE.       20     EXE.       16 

ENK.       24 EXIO.      28 
ENE.       28      EXK.     24 10X10.     2li ENE.    30 ENE.     28 21.20 

NOV.   a KNE.       32 10X10.      ::o     ENE.      27 KXIO        30 KXK.      30 XE.          no XK.          28 NE.           28 
VK.        28 XI 26 EN  I .     27 

NE.        24 
31.87 

Nov.     4 E.              19 E.            HE.            15 ION  JO.        1!)      KXK.       18 KNE.      20 KMO.       20 
EXE.       20     EXE.     18 

ENE.     18 EXE.     15 EXK.      13 
19.62 

Nov.    5 10X10.       20 KXK.       '.II      IO.MO.       21 EXE.       31      EXE.      30 ENE. 
EXK.       22 

EXE.       24      NK.        24 XE.        24 ENE.     18 

23.  58 
Nov.     6 ENE.      20 10  \  !0.       20 ENE.       27 EXE.       21      KXIO.       21 NE.          Hi 

MO.          20 XE.          24      NK.         20 NE.        24 

XE. 

24 EXE.     18 

22.  !i.1 

Nov.     7 NE.          18 NE.           Hi NE.          20 XK.          16  ;  NE.          24 XE.          18 XE.          20      XK.          24      KXK.     20 
ENE.     20 IONK.     20 ENE      20 19.62 

Nov.     S KXK.       14 KM;      13 10  X  10.       20 EXE.        10      KXK.       14 
KXK.        If, 

NIO.          16      XXIO.       14      NXE.     16 NNE.    24 NXE.     2.1 NNE.    24 15.55 

Nov.     >j XNE.      28 XXE.       24 N.             26 XN10.       26 XMO        24 21 XX  10.       20      NXK.       21 SNK.     21 

NT" 

•E.     24 

MO. 
22 

X  N  10      20 
25.  K, 

Nov.  10 NE.          23 XK.          21 NE.          20     NE.          21 N  E.           22 X  10            18 x  10.        20 
NE.          16      NIO.         18 

NK.         16 XX. 

20 

NIO.         17 

20.45 

Nov.  11 EXE.       12 KXK.       1:1      JOX10.       18      EXIO.       14      KXK.       14 10  MO.       12 KXK.       13 KXK.       12      KXIO.      13 EXE.      12 ENE.     13 
EXK.     11 

15.08 Nov.   12 ENE.        8 ENE.       10 EXE.        7     EXK.        8      KXE.        8 EXK.         8 
ENE.         0     KXK.        5     EXIO.       .1 ENE.      5 

10  X  K         .1 

KXK.       f, 
8.41 

Nov.   11! B E.                6 10.               6 K.                7 10.                8 E.                8 E.                9      K.              10 ?.           18 E. 18 

10. 

is 

ESE.      16 8.08 
Nov    11 ESE.        18 KSK.         10 ESK.         It SIO             14 

SE.          16 
SIO.             12 

S.                20      S.                 Hi      S.              16 S 17 

S. 

20 

S.            20 
17.75 Nov.   15 S\V. SW.          24 S  W  .          26 SW.          28 WXW.    28 NW.         20 XW.         18      W.             12 ,V.          17 IV 20 

W. 

17 WNW.  24 
21.45 

Nov    Hi X\V.         10 XW.         If, NW.         15 XN\V.     If,      XNW.       <l NNW.      1  ! XX  W.     14      X.              14      X.            14 N. 

10 

XXE.     12 
XXIO.     12 

16.16 

Nov.  17 x  K.        a NIO.            9 NE.          10 NE.           10      XK.            9 X  K.            8 NE.          10     NE.         14     XE.        14 NE.        14 XK. 

19 

NE.         20 

11.20 

Nov.  is 
NE.          3-1 

NE.          34 NE.         35 XK.          32      MO.          31 
X  K.          ::i> NK.         40     NE.         40     NE.        40 NE.        40 

XK. 
4:! 

NE.        40 
32.51 

Nov    10 E.              28 10               25      E.              27 E.              25      10. E.             24 E.             24 E.             22     E.           23 E 20 K 

1.1 

E             24 
Nov.   21) S.               12 S.              10     WSW.    20 WSW.     12      WSW.     24 W.            20 W.            24 

WNW.   20     " 

V.          20 W 
SfW.20 

WX 
IV.  24 

WXW.  22 

16.66 Xo\  .  21 W.            20 W.            20      WNW.    19 W.            18      W.            14 WXW.    14 WNW.    12      WXW.    10      WXW.  15 WXW.  II 

X  W 

12 NW.      11 
20.45 

Xov.  22 SSW.         6 SSW.         f,      SSW.         3 SSW.         4 SSW.         7 SSW.          5 
SSW.         4      SSW.          4      SSW.       4 

SSW.        4 
ssw.      :: SSW.        1 

5.'  29 

No\  .  2:1 SSK.   '        4 SSIO.           0      10.              11 K               14 E.              13 10                14 10.              12      E.              12      KXK.      12 EXE.      12 KXE.      16 
KMO.      IS 

8.41 

Nov    24 18 EMO.        12      KXK.       15 10X10.       Hi      KXK.        15 
K».\TK.       16 

EXK,       20      KXE.       18 SNK.     16 10  X E      20 EN! 

.     20 

ENE.     20 

16.54 Nov.  2:, E.             32 KXIO        30      KXK.       3t E.                   K.           :io 

E.              "(I 
10.              2S      E.                        '               28 

E. 28 

28 

E.            31 

27.45 Xov       I'll 
EXK.       IB 10X10.        IT, EXE.       15 

11 

K.              13 E.              12 K.              12      10.              11      E.            11 10  MO.      10 E. 9 E               9 

Nov    27 EXE.         7 KNE.         5 10  XK          6 KXK.       12 10               12 E.              11 E.                7      K.                .1      SIO. 

S, 

7      SSW.        7 SW.        10 

8.04 

SSK            7 SSK.           6 SSK            4 >SE.           4 SSW.        14 S.                 9 S.                    II       S.                  18. 5.  .          14 S. g S. 12 S.             12 9  66 

XW.           2! X  W.         24 

20 

XW.         18      XW.         1.; NW.         14 NW.      ::,    xw.       13    xw.     14 NW.       10 

XW 

12 

NW.         9 ix.  a 
Nov    ;;ii X.              10 N.              10      X.              10 X.               9 N.            o X.              10 N.              12 X.               0     X.             7 

N. 

8 XNW.    12 XW.       11 
10.04 17.56 16.30 17.70 

17.43 
18.00 

16.  9« 

17.  13 17.20 17.03 17.20 17 93 
18.00 

17.84 



264 EXPEDITION  TO  POINT  BAKKOW,  ALASKA. 

Statement  nhoicinii  the  ili  red  ion  and  velocity  of  the  wind  at  J'glaumicfrom  October,  1881,  to  August,  1883— Continued. 
[Height  of  anemomet.  r  ..Inn  ,  surface  of  ground,  '.'1  fret.     Washington  mean  time.    Correction  to  reduce  to  mean  local  time.  -  5»  17™.    Velocity  piven  in  miles  j.er 

1  a.  pi. 2a.m. t  a.m. 4  a,m. 5  a.m. 6a.m. 7  a,m. 8a.m. 9a.m. 10  a.m. 11a.m. 12  m. 

Date. Direction Direction Direction Direction Direction Direction Direction Direction Direction Direction Direction 
Direction 

and and and and and 

and 

and and 

ami 

and and 

•i  in  ' 
velocity. vel.icity. V'-locity. velocity. velocity. 

velocity. velocity. 
velocity. velocity. 

velocity. 

velocity. 
velocity. 

1881. 
NW.       13 NW.       14 NW.       12 NW.         9 NW.         9 WSW.    10 WSW.        8 SSW.        14 W.            16 WSW.        8 WSW.        8 SW.                9 

Dec.     2 SSW.        7 WNW.     9 WNW.     8 WNW.     5 WNW.     6 WNW.     6 WNW.     12 N.             12 N.              16 NNE.        20 NE            19 
NE               °4 1 EXE.       41' ENE.      41 ENE.      41 ENE.      40 EXE.      38 ENE.      36 NE.           40 NE.          41 NE.           41 

XXE.        38 XNE.        38 

N.                     SB i     X.             4 N.                4 N.             4 N.              4 ENE.        3 E.               3 ENE.          5 ENE.          8 ENE.          7 ENE.          6 ENE.          7 E: 

kTn; 

Dec.     5  !  NE.         12 NE.          12 NE.         13 NE.          13 NE.         15 NE.         16 NE.            12 NE.           14 NE.           16 NK.             13 XXE.        16 NE              16 
Dei      6 NE.            8 NE.           8 NE.          8 NE.           4 NE.           4 NE.           4 Calm. 

Calm. Calm. 
Calm. NNE.          3 

NNE.           4 

Dec.     7     SSE.        12 SW.         12 SSW.       11 W.            12 W.            11 W.           12 W.              0 W.                8 W.                8 W.              7 W.               8 
W 

_ 
IVr.       8 \V.            10 W.             6 W.              6 W.             4 W.              3 W.             4 W.              7 W.               5 W.               5 

w.          .-> 

W                  5 w H 

Dec.     9 SSW.         4      SSW.         5 SSW..        4 SSW.         2 SSW.         4 SE.            3 SE.              5 SE.              5 SE.             4 SE.              4 SE.                4 
S  F.                  fi 9 S.              11 S.             11 S.               .8 S.                 8 SSW.         7 SW.             7 W.             19 W.            11 W.             11 W.              12 
w 1ft 

Dec.   11     Calm. Calm. Calm. 
Calm. Calm.             Calm. N.                5 N.                7 SSE.            6 SSE.           6 SSE,            5 SSE.             5 

I).-.-.    12      S\V.            7 NW.        10 NW.        12 NW.        12 NW.       12  !  NNW.    14 NNW.      14 NN  W.       11 NXW.       10 XXW.         7 
XNW.        6 

XXW           6 I>ec.    i:;      NX\V.       7 W.            8 W.           10 W.            8 W.              8 WNW.    10 WNW.     11 WNW.     12 WNW.       8 WNW.        7 W  X  W.        7 
WNW          7 Dec.   14 \V.\\V.      2 WXW.     3 WNW.     3 WNW.     3 WNW.     3 WNW.     4 S.                   5 S.                 5 S.                 5 S.                   5 SSW.           5 

SS 

W                 * 
SS\V.         3 SSW.        5 SSW.        4 SSW.         4 SSW.         5 SSW.         3 SSW.          4 SSW.          4 SSW.          4 SSW.           3. SSW.           3 

ssw 

Deo.   i.i SSW.         8 SSW.         8 SSW.         8 SSW.        8 SSW.         8 SSW.          8 SSW.           8 SSW.         10 ssw.      10 SSW.           7 
SSW.           7 SSW.             6 

Dec.    17 SSW.         3 SSW.         4 SSW.        4 SSW.        4 SSW.         3 NNE.       3 NNE.          3 NNE.          2 XNE.          4 

N'XE.          11 

XXE.          2 KNB 
Dec.    ix EXE.        3 ENE.       7 EXE.         3 ENE.        4 ENE.         6 ENE.        4 ENE.          6 

ENE.        -6 
ENE.          6 EXE.           5 EXE.           6 

ENR. 

Dec.   1« ENE.        6 ENE.        8 EXE.        8 EXE.        7 EXE.         5 ENE.         5 
EN'E.          8 

EMC.           9 EXE.          8 EXE.           8 E  X  E.           8 E> IV.                 K 
Dec.   20 EXE.        8 ENE.        9 EXE.         9 ENE.        7 ENE.        8 ENE.        8 ENE.        12 ENE.        15 ENE.         12 EXE.         14 NE.-          15 NE                14 

Dec.   21 NE.          10 NE.          11 NE.          12 XE.         13 NE.          12 NE.          13 NE.           12 NE.            12 NE.           12 NE.        11 NE.             9 NE.               12 

Dec.  22 NE.            5     NE.           5 NE.           6 NE.           5 XE.            3 NE.           3 ESE.           4     ESE.           4 ESE.           2 ESE.           4 ESE.           5 ESE.              4 
Dec.  23 XE.           14 NE.          13 NE.          18 ENE.       12  ,  EXE.       12 EXE.      12 ENE.        11     EXE.        13 ENE.         10 EXE.           8 E                 2 Ca 1m. 
Dee.  21 Calm. Calm. Calm. Calm. Calm. Calm. Calm. Calm. Calm. ESE.           7 S.                   8 S. Id 
Dec.   25 S.                5 S.               3 S.               3 S.                4 Calm. Calm. 

Calm. 
S.                   3 S.                 8 S.                  4 S.                 5 Calm. 

Dec,  26 W.             3 W.             4 W.             2 W.             5 
Calm. 

W.             3 W.               5 W.               6 W.                4 Calm. 
WXW.        6 

Calm. 
Dec.  27 WXW.    14 WNW.  11 WNW.     6 WNW.     8 WNW.     6 WNW.   10 WNW.       5 WNW.      11 WNW.     11 WNW.        7 WNW.     12 

WWW          8 Dec.   28 WNW.     6 WNW.     7 WNW.     4 WNW.     4 
Calm. 

WNW.     3 WNW.       6 WNW.       6 WNW.       6 WNW.        4 WNW.        (i Ca 1m 
Dec.   29 SSE.        14 SSE.        12 SSE.        14 S.SE.        14 SE.          13 SE.           13 SE.             16 SE.             14 SE.              17 SE.            1C 

SE.             20 

SE.                   In 
Dec.   30 SE.           16 SE.           12 SE.          12 SE.            7 SE.            8 Calm. SE.             4 Calm. Calm. S.                6 S.                 15 s K 
Dec.   31 SSW.       14 SSW.       20 SSW.       12 SSW.       11 SSW.         9 SSW.        12 SSW.         12 SSW.        12 SSW.          9 SSW.           3 

WSW.         7 WSW.          8 

Means 8.67 9.09 8.61 7.83 7.16 7.38 
8.16 

9.25 8.90 8.03 9.00 8.16 

1  p.  m. 2  p.  m. 3  p.  m. 4  p.  m. 5  p.  m. Up.  m. 7  p.  m. 
S  p.  m. 

9  p.  m.         10  p.  m. 11  p.  m. 12  p.  m. 

Date. Direction Direction Direction Direction Direction Direction Direction Direction Direction     Direction Direction Direction 

Daily 

mean  ve- i     •* 
and and ami 

and 

and 
and and and and                and and 

and 
locity. 

velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. 
velocity. velocity. 

1881. 
Dec.     1 SSW.      16 W.            18 WSW.    15 W.           23 WNW.  12 W.           10 WNW.     7 SSW.        9 SSW.     16     WSW.  13 

SW.       12 
SSW.    17 

12.41 

Dec.     2 NE.         2S EXE.      29 ENE.      31 ENE.      31 ENE.      34 ENE.      34 ENE.      39 ENE.      36 EXE.     38     ENE.     40 ENE.    40 ENE.     40 
2:i.  ;ii Dec.     3 N.             32 N.             26 N.            24 N.            22 N.            18 N.            16 N.            16 N.            16 N.           12 N.           10 N.            6 N.             8 

2S.1H 

Dec.     4 EXE.        7 NE.           8 NE.            9 NE.           8 NE.         10 NE.         10 NE.           8 NE.           7 NE.        10 NE.        13 NE.       12 NE.        12 
7.33 

NE.           9 XE.          12 NE.          10 NE.          10 NE.         11 NE.         10 NE.          10 NE.            9 NE.          4 NE.          5 NE.         4 NE.         4 

11.08 

l>rr.     i; XXE.        4 NNE.        1 Calm. NNE.        3 Calm. SE.            5 SE.            8 SE.            8 SE.          8 SE.           5 SE.          5 SE.          8 
3.95 

!>,.-.      7 \V              8 W.             s W.            12 W.           10 W.             8 W.             ti W              7 W.              8 W.           7 W.            9 
W.           7 W.          11 

8.95 

Dec.     8 SW.           8     SW.           8 SW.           8 SW.           8 SW.            8 SW.           « SW.           4     SW.           4 SW.         4 SW.          4 SW.         3 SW.         4 

5.  «6 

Dee.       !) SE.             4     SSW.         7 S.               4 SSE.           6 SSE.           4 SSE.          6 SSE.          4     SSE.          3 SSE.       2 SSE.        4 SSE.        7 
SSE.        8 

4.54 

WNW.      7      XW.          4 NW.         9 NW.          8 NW.           7 NW.           5 N.               ::      \.              4 N.            7 
N.            5 

N.             6 N.            3 8.00 
Pec.     11 SSE.          7 SSE.          7 SSE.          5 SSE.         14 SSE.        22 S.               12 S.              12 S.              16 S.         ia 

S.            17 S.             15 S.            12 

7.87 

Dec.   12 V.      4 NNW.     4 NNW.      5 XNW.      6 NNW.       6 NNW.      6 NXW.      6 NXW.      5 NNW.     5 NNW.    6 NNW.     7 

NNW.1    7 
7.8.1 l)p,-.    i:. \VX\V.     7 WNW.     6 W  X  W.      0 WXW.      (i WNW.     5 WNW.     8 WNW.     8 WNW.      7 WXW.    4 

WXW.    4 WNW.  5 WNW.  5 
7.  25 

I),-.-.    H SSW.         5 SS  W.         4 SSW.         5 SSW.         2 SSW.         3 SSW.         2 SSW.        4 SSW.         4 
SSW.       3 

SSW.       2 
SSW.      3 SSW.      3 

3.  62 

SSW.         3 SSW.         3      SSW.         4 
SSW.         4 SSW.         5 SSW.         5      SSW.         6 SSW.         7 

SSW.       7 SSA-.     6    ssw.     a SSW.      8 4.62 
SS\V.         0 SSW.         r,      SSW.         7 SSW.         3 SSW.         4 SSW.        1      SSW.        5 

SSW.         5 SSW.       2 
Calm.             SSW.      4     SSW.      3 5.85 

XXK.       :>, XE.            3      NE.            5 X  E             4 NE.           4 EXE.        4     ENE.        fi ENE.        5 EXE.       f> EXE.      3     ENE.      3     ENE.      4 
3.02 Dec.   18     ENE.        7 ENE.         .;      EXE.         « EXE.        :t EXE.         5 ENE         4 EXE.        3 ENE.        3 ENE.      4 ENE.       6 ENE.      4     ENE.      4 

4.79 I/..-.    l!l      EVE.         (i EXE.         7      EXE.         8 EXE.        8 ENE.        8 ENE.        8 
EN'E.        8 

ENE.        7 ENE.       7 ENE.       7 ENE.      9 ENE.    10 
7.54 

:             NE.                        1.1 M:.           II      XE.          11 NE.          12 NE.          12 NE.          11 NE.           9 NE.           9 NE.         9 NE.        12 NE.        13     NE.        11 
11.  IS 

XK.          12 XE.          11'      XE             7 NE.           8 NE.           8 NE.            8 NK.           (1 NE.           4 
NE.          3 NE.          3 NE.         4 

NK.       :; 9.04 
ESE.       4 ESE.          ;:      ESE           4 ESE.          5 EXE.        9 ENE.        8 ENE.        7 ENE.        8 

EXE.       11 
EXE.     12 

ENE.     l:i 
NE.        14 

li.  (iS 
K  X  E.       10 c.ilm.               ENE.        4 

(aim. Calm. EXE.         6 EXE.        (i EXE.         4 EXE.      2 
Calm. 

Calm. Calm. 

ti.  02 

II.  i'.     21 S               11 S.              12     S.               4 S.                 6 S.              10 S.               10 S.              10 S.                 8 S.              6 S.              4 S.              6 S.              4 
1.88 

Pee.     •_'.-, 
Calm. Calm.               C:ilin. Calm. W.             4 W.              « W.             6 W.             4 W.           4 W.           ti W.           4 W.           5 

3.08 
Dec.  20 Calm. Calm.               WSW.      8 WSW.       4 W.              3 W.             8 W.              9 W.              9 

WNW.  10 WNW.    9 WNW.  10 WNW.  11 4.91 

WNW.    14 WXW.    12      WNW.    10 
WXW.    12 WNW.    12 WNW.    14 

WNW.    10 
WNW.    10 WNW.  12 WNW.  12 

WNW.   6 WNW.    0 
:>.  ir, 

Dec.    '.'- 
\VXW.      7 WX\V.      4      WXW.     4 WSW.       0 SW.            3 SSW.         2 SSW.         3 S.               8 S.              8 Calm. SSE.         3 

SSE.       10 
si:         211 SE.           24      SE.            22 SE.           20 SE.           22 SE.           20 SE.           21 ESE.       24 SE.         20 

SE.          24 
ESE.      H 

ESE.      15 
18.  37 

S.               9 S.                 9      S.               10      S.               11 S.               13 S.           12 S.             lu S.              12 
S.             11 

SW.        10 SW.        12 
SS  W  .      12 

•I.  45 

Dec.  31     W.SW.      <! Calm.               fab,,. Calm. Culm. Calm. Calm.                Calm. 
Calm. 

Cii  m. E.              4 E.              5 

B.  on 

Means            8.  93 8.  25                  8.  29 8.48 8.70 

8.48 

8.  58                   8.  48 
8.85 8.29                8.32 8.54 

8.41 
I 



EXPEDITION  TO   POINT   UAIMIONV,  ALASKA. 

Statement  nhoiring  the  direction  ami  rrlociti/  of  the,  iriml  fit  Uylaamiefrom  October,  1881,  to  August,  1883 — Continue)!. 

H'-iizM  i.fanemometei  atiovo  surface  of  tfromiil,  21  feet.     Washington  mean  tiin.-.     Correction  to  reduce  to  mean  locnl  time.  —  5^  17W.     Velocity  given  in  miles  per  hour.] 

1  a.  m. 2  a.  m.            3  a.  m. 4  a.  m.            5  a.  m. 0  a.  m. 7  a.  ra. s  u.  m.              8  a.  m. 

10  a.  m. 

11 
a.  m. 

I-'  m. 

.    i 

Date. Direction Direction Direction Direction       Direction Din-el  ion         1  lire,  lion         Direction    ;     Direction Direction 
Direction 

Direction and ami                   anil                  and                  and anil                   and                     and                    and 

an 

i 1 ml 

air! 

velocity. oelty. 
\  .  1.  icily. velocity. velocity. 

\clocily.               vein,  it.V. .  ity.          velocity. 

relodty. 
velocity. 

VI  lo, 

1  SSL'. 
1 

Jan.       1 I.SIO,          9 ESE.        JO ESE.       17 ESE.       10 ESE.        1C     ESE.          18 ESE.          12     ESE.          15 IOSK. 15 ESE.         16 

17 

Jan.       2 E.             14 10           12 E.             10 E.             10     E.             12 E.               Hi      10                 14      10.                 12      E.                  8 10 12 14 12 
Jan.       3 E.             M 10               11 10.              12 E.              12      E.              12 10.              12     ENE.        12     ENE.         14     ENE.         15 10X10. 14 12 

EX  10.           15 

•  Ia:i         1 I:XE.     10 10X10.       10 10XK.         8     ENE.        8     EXE.       12      10X10.       11      KXE.         11      EXE.         11     ENE.        11 10X10, 9 EXt 4 1                6 

•  Ian.       "> 
10.              1  1 E.                8 E.               H      10.               8 10XE.      10     ENE.        5     EXE.         5     EXE.          8     ENE.        10 10  N  10. 10 ENE. EXE.             4 

Jan.      n C.llKI. Calm. ('aim                Calm.               Calm.               Calm.               Calm.                 Calm,              '  Cnlm.                 Calm. 
Calm. Calm. 

Calm. X  E.            4 Calm.               NE.           4     Calm. XK.            4      NE.              6      NE.              4      XE.              4 X  10. 4 

XK. 

4 in. 
•  hin.      s 4 4 NE.           4     NE.           4 NE.           4 Calm                 NE.              5      XE.              li      X  E.              7 

NE 

10 

NE. 

7 4 
11 8 XE.            7      XK.            « NE.           8     NE.           3     Calm.                NE.            r.     XE.            i;     XE. g NE. 8 7 

Jan.    in xio.         i; \  10.            6 NE.            6      NE.            8 
NE.           8     XIO            4      NE.             5     NE.             9     NE.             7  [  NE. 

12 NE 8 H 

Jan.    11 ENE.       18 ENE.       18 EXE.       18      ENE.       18 ENE.       20  '  ENE.       20     ENE.         18     EXE.        19     ENE.        20     ENE. 20 

ENE 

24 

•  Ian.    12 10X10.       2S ENK EXE,       27      EXE.       28 EXE.       28     EXE.       24     E.               24      10.               21      KXE.        22 SE. 24 

o. 

30 

Jan.    13 W.            4C. W.            48 W.            48      W.            48 W.           48     W             52     W.             52     W.             62      WSW.      52 W. a w. 

S2 

WSV, 

Jan.    14 W.             IS W.            40 W.            38      W.            42 W.             38      W.            3K W.              32      W.              32      W.              32 

W. 

32 

w. 

24 W 24 
.Ian.    15 Calm. Calm. ('alia.                Calm, Calm.               WXW.     7 WXW.        7      NW.           10      N.                 8 

XX  10. 

10 NNE.        20 9 
1 

Jan.    10 NNE.      !o NNE.      12     NE.         10 NE.         10 NE.          16     NE.          14 NE.            14  '  XE.           16     NE.           16 
XE. 

16 XE. 14 NE.              14 
Jan.    17 EXE.       32 ENE.       25 EXE.       28     ENE.       28 ENE.      28     ENE.      25 ENE.        28     ENE.        28     EXE.        32 

E. 
E. 

36 10. 

JOSH..       20 E.              2li      E.              16      E.              12      E.              13      E.              11 E.               12 E               12     E.              12 10. 16 E. 

20 
E. 

a 
Jan.    1!) 

10 

111      E               12      E.              14      E.              14      E.              14 E.               16 10                10     E.               12 10. 12 

E. 

8 10 8 
Jan.    2n Calm. Culm.               WNW.     9      WNW.     8      WXW.     8     WNW.    10 WNW.     12 WXW.      14      WXW.      14 WXW.     12 

WNW.      10 
WXW.          8 

Jan     21 SSW.        14 S               12 S.              14     S.              14     SSE.        17     SSE.        24 SSE.          24 SSIO.           "1      SSIO.           24      SSE. 

28 

SSE. 

28 

SSIO              28 

Jan.     22 s                40 S                46 S.              54      S.               54      S.               56     S.               52 S.               52 S.                 52      S. SW. K SW. 64 
sw        100 

W.               31 W.            28      W.            28      W.            28      W.            28      W.            27 WSW.      28 W.              28      W.              28 

w. 

30 w. WSW.         28 

| W.            34 W.           34  i  W.           36     W.            34     W.           32     W.            32 W.              32 W.             28     W. w. 

32 

w. 

•'4 

W 20 
SW.            4 SW.            7  !  SW.            6      SE              5    ,SE.              4      SE.              6 SE.             14 SE.            20     SE.             14 

SE. 

16 

SSE. 

18 SSIO.              16 

Jan    28 W.             17 W.            14      W.            12 W.           16 W.           18     WNW.    24 WNW.     26 WNW.     24     WNW.     24 
WNW 

28 
WNW.      24 

WX\\ Jan.    27 W.           24 W.            24      W.            22      W.            24 W.           24 W.            22 W.            22 W.             24     W.             24 W. 20 

W. 

-.0 

W 

2(1 

Jan     2S! WSW.      7 WNW.      6 WNW.     4      WNW.     6     WNW.     5     WNW.     5 WNW.       4 WNW.       4     WNW.       5 

WNW 
5 WNW.       2 WNW.          3 

XNE.        9 NNE.       10 NNE.        8 NXE.      10     NNE.        9     NNE.        8 NNE.          8 NNE.         8     NNE.         8 XXE. 8 XXE.           K XXE.             8 

Jan.     :,n X.                4 Calm. Calm. N.              4      N.              2     Calm. 
Calm. 

N.               2     Calm. 
Calm. 

Calm Calm. 

Jan     31 ESE.          0 ESE.          2 ENE.        8 ENE.        8     ENE.        9     NE.         10 NE.           12 NE.           14     NE.           12 

NE. 

14 

NE. 

14 NE.               1« 

Means. 15.52 14.81 14.  87                15.  61 15.  90                15.  81 16.55 17.  06                  16.  93 17. 13 17.61 
17.64 

1  p.  m. 2  p.m. 3  p.m. 4  p.m. 5  p.m. 6  p.  m. 7  p.m. 8  p.m. 
0  p.  m. 

10  p.  m. II  p.m. 
12p.m. 

Date. Direction Direction        Direction Direction Direction       Direction Direction 
Direction 

Direction Direction Direction Direction 
mean  ve 

and and and and and and and ami 

and 

and and 

and lociiy. 

velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. 

' 

Jan.      1 ESE.         17 14 E.            15 E.             20 E.             ir,      K              16 E.            12 E.            12 E.           10 E.          14 E. 

1° 

E. 

1" 

Jan.      2 r.           9 10.                8 E.            12 E.             12     E              12     E.             12 E.             10 
E.              5 E.            9 E.          10 11 E. a 

10  95 

EXE.       13 10  X  10.        10 ENE.       14 10X10.       11      ENE.       10     ENE.       11 
ENE.       12 

ENE.       12 
ENE.    12 ENE.      9 ENE.    10 EXE. 

10 

12.00 

Jan,     ; h  X  10.         li ENE.        4 ENE.      10 ENE.         5 ENE.        8     E.               4 E.               4 E.              7 E.            7 E.             6 E. 11 E. 

10 

Jan. EXE.         4 KXE.         3 Calm.              Calm. 
i 

Calm.              Calm 

Calm. 

Calm. 

Calm. Calm. Calm. 
Calm 1.12 

Jan       (; Calm. Calm. Calm.              Calm. Calm.              Calm. Calm. Calm. 
Calm. 

Calm. Calm. 

Calm. 
Jan.      7 X  E.            4 NE.             4 NE.           3     NE.           3 NE.           4     NE.           3 NE.           3 

XIO.             3 
NE.          4 XE.           5 X  E. 3 XE. ;( 3  10 

Jan.      S X  E.            5 NE.            4 NE.           4 NE.            4 NE.            5 NE.           4 NE.            7 NE.          11 NE.         8 NE.         6 

XE. 

•      6 

NE. 

!) 

R.  :,<> 

Jr.n.      0 X  E.            5 NE.           4 NE.           8     NE.           6 NE.            6 NE.           7 NE,            8 NE.            7 NE.         7 NE.          7 

XE, 

0 

NE. 

6 
6.41 

Jan.    10 NE.           10 N  10.          12 NE.         13 ENE.       16 ENE.       16 ENE.       16 ENE.       14 
10  \'  10.       14 

ENE.    13 
ENE.     Ifi EXE.     Iti 

EX  10 

17 

J.in.    11 ENE.       28 ENE.       28 ENE.       28 ENE.       30     ENE.       24 
ENE.       26 ENE.       32 KXE.       40 ENE.    36 EXE.     37 

EXE.     :,2 
10X10. J::n.     1'J 

SSW.        36 SSW.       38 SSW.       36     WSW.     40     WSW.     37 WsW.     44 WSW.     48 W.            40 WSW.   14 
WSW.   47 

W. 

42 W. 
W.             52 WSW.     48 W.            48     W.            52     W.            52 W.             50 W.             48 W.            48 W.          45 

WXW.  Ml! 

wx 

w.'4<; W. 
Jan.    14 W.             21 W.             13 W.            14     W.            15     WXW.    13 WNW.    12      WXW.    2!      WXW.      4 WXW.    2 WXW.    (i 

WXW.  ]o Calm. XXE.         8 N  XE.       10 NXE.         8     NNE.        !i     XXE.         8     XX10.       11      XXE.       11 NNE.       12     NXE.     11 NXE.     11 

X  X  E.       s NX10. 

10 

Jan.    11! EXE.        16 KXE.       16 EXE.       16     ENE.       17     ENE.      '20 ENE.      '23      ENET       26 KXE.        21      EXE.     24 EXE.     2H 

KXK.     •:•• 

EXE 

"1 

Jan.     17 E.              36 i-:.          36 E.            32     10.            35     E.            :u E.              28      10.              30 E.              24      E.            20 E.           16 

2.1 

BSE 

2(1 

Jan.    Is E.                9 E.               9 E.              12     E.             20     E.             20 E.              22      E.              22 K.               17      E.            12 I                15 E. 13 

E. 

11 

Jan.    Ill E.                7 10                6 E.               5     E.               4 E.               3     E.              4     E.               4 SE.              K SE.           7 

sio. 

4 SE 8 
Jan.    20 WXW.      7 WNW.     6 WNW.      4      WXW.      3 WNW.     4     WNW.     5      WNW.      4 WNW.      4 

WXW.    4 
SSW.       s SSW.         I SSW 16 

Jan.    21 SSE.       :;<; SSE.         36 S.               42      S.               45 S.              41 S.              37 SSE.         41 SSE.          -to      SSIO.       36 SSE.       33 

SSE 

::  i 

s M 
Jan.    22 SW.          80 SW.          96 WSW.    '88      WSW.     80 

\V.            72 
W.            64     W.            60 W              44      W           40 W.           44 W. 

40 

WSW S«.M 
Jan.    23 W.            32 WSW.     32 WSW.     38      WSW.     40 

WSW.    40 WSW.     38      WSW.     37 WSW.     :;<!      WSW.  40       W.           36 w. M 

w. 
;;  ] 

Jan.    21 W.           20 W.             2(1 W.            16      W.             15 W.            16 w.        11    w. W.                      W.            8 WSW.     !l 

W81 

V.    6 

WSW 

D 

.1.  n.     2.") 
SSIO.         20 SSIO.          18 S.               16      S.               12 S.               10 S.              20     SSW.       19 

SSW.        20 
SW.        16 SW.        10 SW. 12 WSW. 

14 

Jan     26 WNW.    24 WXW.    24 W.           '24     W.           '23 
W.            23 W.              21 W.             19 W.            20 w.        in W.          23 w. 

21 

w. 

22 

J.  n.    27 W.            16 WXW.    14 WXW.    15      WNW.    16 WNW.    16 WXW.    13      WXW.    10 WXW.     11 WXW.    s      WXW.  12 
WXW.  lo 

WXW 1 
Jan.    •_'.* 

WXW.      2 W  X  W.      3 WXW.      2      WXW.      4 
WNW.      4 

WXW.      7      N.                7 X.                6 NNE.      8     X.             7 

XXI 
;.    8 XXE. 

1 
Jan.    Lfl XXE.        8 N  N  10.         8 N.               9     N.               8 N.              8 S      X.                8 N.                6 X.                                      8 X. X. 4 

Calm. Calm. NE.            3      ESE.           3 ESE.          6 ESE.           3      ESE.           5 IOSE.           7 
ESE.        7      ESE.        7 

B6B 

6 IOSE 

li 

2.70 Jan.    31 XXE.       12 X.             12 NNE.       1C     NXE.       15 N.            11 N.              17      X.              ili      X.               15 N.            14      N.            14 X 14 

N. 

- 

17.01 17.29 17.17                   18.10 17.61 17.  32                  17.  83 
16.  51 

15.77 15.  07 
16.00 15.  2fl 

1(1.  50 

1  Inh'i  |n-l;it'-d. 



260 EXPEDITION  TO  POINT  IlAltlfOW.  ALASKA. 

Statement  ulioiring  the  direction  anil  rcloci/i/  of  flie  irind  at  Utjlaaaric  from  October,  1881.  to  August.  18S:> — (' 
[Height  of  anemometer  above  surface  of  ground,  21  feet.    Washington  mean  time.    Correction  to  mince  ti>  mean  local  time.  -  .ri>>  17".    Velocity  pven  in  miles  ]>i  r  Itnur.] 

1  a.  m.            2  a.  m.            3  a.  m.            1  a.  in. 
5  a.  m. 0  a.  m. 7  a.  m. s  a.  m.               11  a.  in. 

10... 

m. 11  a  m. 12  m. 

Date. 
Direction Direction        Direction        Direction Direction Direction Direction Direction          Diieetion Direction Direction         Direction 

and and                  and                  and and and 

rod 

and                   and ami and and 
velocity.         velocity.          velocity. 

velocity. velocity. velocity. velocity. 
velocity.          velocity. 

velocity. 
velocity.            velocity 

Feb.     1 N.             12     N.             11     N.            11     N.              9 N.                6 N.              7 N.               6 N.               2     Calm. Calm. SW.              11      SW.                5 
Feb.      2 SW.            9      SW.            9      SW.            8 SW.          11 SW.            9 SW.          10 SW.            9 SW.              11      SW.            10 

SW. 

12 SW.            10      SW.              10 
Feb.      3 14      SSW.        14      SSW.       13 SSW.        10 SSW.         8 SSW.         9 SSW.           7 SSW.           6      SSW.           7 

SSW. 

6 SSW.           2      SSW.             2 
Feb.     4 Calm. Calm.              Calm. Calm. Calm. Calm. 

Calm. 
Calm.                Calm. Calm. SSW.          2     Calm. 

Feb      5 .SW.          8 SW.         10     SSW.       10 SSW.      14 SSW.      16 SSW.       16 SSW.        18 SSW.        20     SSW.        20 SSW. 

20 

SSW.        20     S.                18 
Feb.        (i WSW.    25 WSW.    24 WSW.     22 WSW.    21 SW.         22 SSW.       24 WSW.      22 WSW.       22      WSW.       20 

W. 

21 
\\.            24 

SW.            24 
Feb.     7 WSW.    10 W.             9 WSW.     15 WSW.    15 WSW.     14 WSW.     12 WSW.         8 WSW.         il      WSW.       10 wsw. 12 WSW.      11      WSW.        10 
Fob.     8 SW.            9 SW.           8 SW.            9 SW.         10 SW.          10 SW.          12 WSW.       14 WSW.       13      WSW.       12 wsw. 

12 

WSW.      12     WSW.         8 
Feb.     9 WSW.     18      WSW.     18 WSW.     16 WSW.     13 W.           22 WSW.     16 WSW.       17 

WSW.       19      WSW.       18 

W. 

18 W.              22 W.              22 

Feb.    10 Calm.               SSW.         9 SSW.      10 SSW.       13 SSW.       11 SSW.        7 SSW.           8 SSW.           8      SSW.           6 wsw. 8 
WSW.       10 WSW.        10 

Feb.    11 WNW.     6     WNW.     C, WNW.      4 WNW.     4 WXW.      r,      WXW.      6 WNW.       7 WNW.       5     WNW.       0 
WNW 

B WNW.       4 WXW.         5 

N.W.         4      XW.           4 NW.          3 NW.          3 XW.           4      WSW.       4 WSW.         2      WSW.         4      WSW.         3 WSW. 5 WSW.       7 SSE.              4 
S.                  S      S.                  7 S.                7 S                  6 S.                 8      S.                 7 S                    s      s                    8      S                   7 s 7 S.                   (1 S.                   8 

Feb.    14 WSW.     14  ,   WSW.     10 WSW.     19 WSW.     19 WSW.     18      WSW.     18 WSW.       IS WSW.      18      WSW.      13 wsw. 16 
WSW.       16 

WSW.        16 

Feb.    i:. WSW.     IT,      WSW.      13      WSW.     13 WSW.     13 WSW.     14      WSW.     10 SSW.         20      SSW.          18      SSW.         20 ssw. 

18 

SW.           20 SW.             18 
Feu.    16 SW.          13      SW.            9      SSW.         (j      S.-.W.         7 SSW.        11      SSW.          4 SSW.           3      SSW.           4      SSW.           5 

SSE. 

6 SSE.            8 SSE.              8 
Feb.    17 NE.         23     NE.          24 NE.          24 NE.          25 NNE.       24 NNE.      25 XXE.         22      N\E.         18     NNE.         16 

NXE. 
16 N.              14 N.               10 

Feb.    18 NE.           9     NE.          10     Calm. XE.           10 XE.          14 NE.          15 XE.            18 XXE.        20     NNE.        22 
NXE. 

20 

NNE.        22 .NNE.          22 
Feb.    19 NNE.      211     X.             20 N.              22      N.             20 NNE.      22 XXE.      22 NXE.         23 XXE.        24      NXE.         20 XNE. 25 NNE.        28 NXE.           22 

Full.    20 NNE.      20 
XXE.       24      NNE.      26      XNE.       2', NNE.      26     NNE.      25 NNE.        22 NNE.        24     NXE.        24 XNE. 24 NXE.        22 NXE.          22 

Feb.    21 XXE.        6 NNE         .-.     NXE.        6     NNE.        6 XXE.         4      NXE.         3 NNE.          6 NNE.          5     NXE.          4 NNE. 6 N  NE.          6 NXE.            :: 
Feb.    -22 

NNE.        2     NXE.        5     NNE.        5     NNE.        7 NNE.        5     NNE.        4 XNE.          5 XNE.          3     NNE.          4 
XNE. 

4 NNE.          4 NNE.           5 
F,-b.   :>:; NNW.       2      Calm.                XXW.       4      NNW.       3 Calm.               SW.           5 SW.             5 SW.             6      SW.              8 

SW. 

8 SW.              6 SW.              6 
Feb.     24 WNW.    1(1      WNtt".     a     WNW.     8     WNW.     5 WNW.     5 WN  W.     8 WXW.       6 WNW.       7     WNW.       8 WNW 7 WNW.        5 WNW.         5 

Feb.     2.-, 
SW.            9      SW.            8      SW.            8      SSW.        11 SSW.      10     SSW.        8 SSW.          6 SSW.          5     SSW.          9 

SSW. 

8 SSW.         6 SSW.            8 
Peli.    2ti S.               13 S                12 S.               1(1      S.                 4 S.               12      S.                 6 S.                   9      S.                   6     S.                  8 

s. 

7 S                  8 S.                    6 
Feb.    27 S.         .       8 S.                 8 S.                 8      SSW.         II SSW.        8     SW.         10 SW.           11      WNW.     16     NW.          18 NW. 

19 

XW.         24 NW.            24 
Feb.    28 SW.         11      SW.         16 SSW.       17      SSW.       24 SSW.      24     SSW.      25 SSW.         2C     SSW.        27     SSW.        28 ssw. 

32 

SSW.        32 SSW.          30 

Means.. 10.  96                 11.  00 10.85                 11.32 11.85                 11.35 11.04                  11.64                 11.85 12.  21                13.00 11.82 
i 1 1 

1  p.  m.            2  p.  m. 
3  p.  m. 4  p.  m. 5  p.  m. 

1)  ]i.  m. 

7  p.  m. 8  p.  m. 
0  p.  m.         10  p.  m. 

11  p.  m. 12  p.  m. 
• 

Date. Direction       Direction Direction Direction Direction       Direction Direction 
Direction 

Direction     Direction 
Direction 

Direction    "i611^  ̂   c 

and                 and                 and         '         and 
and                 and and and and and ai d 

and            Ioc"y- 

velocity.        velocity. velocity.         velocity. velocity.         velocity. 
velocity. velocity. 

velocity.       velocity. 

velocity. velocity. 

1882. 
Feb.     1 SW.          8 SW.            7 SW.          8     SW.          9 SW.            8 SW.           8 SW.          9 SW.          8 

SW.         8 SW.       10 

SW. 

10 SW.       10 7.41 
Feb.      2 SW.         12 SW.          12 SW.         12     SSW.      12 SSW.       12 SSW.       12 SSW.      14 SSW.      12 SSW.     12 SSW.     16 SSW.    16 SSW.     20           11.  58 
Feb.      3 SSW.        2 Calm. Calm. Calm. Calm. Calm. Calm. Calm. 

Calm. 

Ca 

Irn. 

Cain 

. Calm. 
4.16 

Feb.      4 SSW.        2     SSW.        2 WSW.      2 
Calm. Calm. 

Calm. 
WSW.      4 WSW.      4 WSW.     7     WSW.    6 

WSW.    2 SW.        6 
1.54 

Feb.      5 S.              22     S.              22 SSW.       20 SSW.       20 SW.          27 SW.          24 SW.         24 
SW.         2:1 

SW.        20 WSW.  24 WSW.   21 WSW.  18 
18.  95 Feb.      6 WSW.     24      W.            22 W.           22  :  W.           24 W.            20 W.            20 W.            24 W.             16 WSW.  22 

WSW.  24 WSW.  17 WSW.  12 21.83 
Feb.      7 WSW.     10      SW.          12 SW.            8 SW.           9 WSW.       8 

WSW.       7 WSW.     12 WSW.     11 
WSW.   12 WSW.  12 WSW.  10 WSW.    8 10.58 

Feb.     8 WSW.     12 WSW.      8 WSW.       7 W.            12 W.              8 
WSW.       8 WSW.       7 WSW.     20 WSW.  22 W 

SW.  20 

sw. 

19 

SW.       20 12.16 

Feb.     9 W.           22 W.           22 W.            22      W.            22 W.            20      W.            16 W.            16 W.            12 W.          12 W.           6 Calm. 
Calm. 

16.28 

Feb.    10 W.           10 W.             9 WXW.    10      WNW.    10 WNW.    10 WNW.    11 WNW.    12 WNW.    10 WXW.  10 WNW.  10 WNW.    8 WNW.   8 
!>.  OS Feb.    11 WNW.     5 NW.          6 NW.          4      NW.           4 Calm. NW.          5 NW.         5 

NW.          :•     XW.        5 NM V.         4 

X  W 

4 NW.        5 
4.79 

Feb.     12 SSE.           4 SSE.          4 S.               4 S.                6 S.              :> S.                5 S.               4 S.               i;     S.             6 

S. 

5 S. 7 S.           10 
4.70 

Feb.   13 S.               10 SSW.         9 SSW.       12 SSW.       12 SW.         11 SW.         10 SW.          11 SW,          12      SW.        14 

sv 

T.        16 SW. 

13 

SW.        12 9.54 
Feb.    14 WSW.     16 WSW.    16 WSW.     14 WSW.    16 WSW.     14     WSW.     14 WSW.     15 

WSW.     16  ,    WSW.   14 WSW.  13 WSW.  14     WSW.  14 
15.70 

IMi.    if, SW.          18 SW.          15 SW.          20      SW.          21 
SW.         20  '  SW.         18 

SW.          18 SW.          10      SW.        20 SW.        18 SW. 12      SW.        14             17.00 
Fob.     1(1 ENE.       10 ENE.        9 ENE.       14 ENE.       16 NE.          18     NE           18 NE.          18 NE.         20 XE.        20 NI :.     20 

XE. 

20     NE.        24 12.  12 
Feb.    17 N.              9 NE.           8 NE.           9     NE.          10 NE.            7     NE.           5 NE.           5 NE.          4 NE.          5 NE.        10 

NE. 

12 

NE.         9 

13.91 

Feb.    18 XXE.      22 N.            24 N.             22     N.             24 N.            28     N.            22 N.            22 
N.            24 N.            18 

N. 
24 

N. 24     NNE.    20 19.00 
NNE.       23 XNE.      22 N.            23     N.            25 N.            24     N.            22 N.            26 N.               20 N.            25 X. 

24 
X. 

22      NNE.    26 23.  54 

Feb.    20 NNE.      22 NNE.      22 NNE.      20 NNE.      22 NNE.      22     NXE.      IS NNE.      19 NX  E.       18 
XNE.     14 XXE.     1(1 NNE.    16  ;  NNE.      7 21.18 

Feb.    21 XXE.        3 NNE.        3 NNE.         3 NNE.        2 NNE.        4 NNE.        4 XXE.         4 NNE.        5 NNE.      4 Nl 
<JE.       4 

NNI :.      5     NNE.      4             4.37 
Feb.     22 NXE.        4 N.              4 1      X.              5 N.               4      X.                5 N.               4 N.              4 N.            4 N. 4 NNW.     3     Calm.                     4.08 

SW.           4 SW.            5 WSW.       5 WSW.      4 WSW.       3      WSW.       3 WSW.       4 WSW.       4 WSW.     2 W 7 W. 6 WNW.   6 

4.41 
Calm. Calm. WNW.      3 WNW.     4 WSW.       3 WSW.      3 WSW.       3 WSW.       3 

WSW.     4 SW.          9 
SW. 8 SW.        7 

5.41 

rob.  2.-, 
SSW.       10      SSW.       12 ssw.     12    ssw.     n SSW.       12      SSW.       14 SSW.        14 S.               12 S.             14 s. 14 

s. 

14      S.             12 10.33 
9 SsE           (i SSE.          6     SSF.          6 SSE.           9      SSE.           9 SSE.           9 SSE.         11 SSE.       10 

s. 

12 s. 14 S.              8 
8.75 Fob.    27 XW.        22 NW.        20  I  NW.        16 NW.        16 NW.         16 NW.        12 XW.         12 NW.         14 NW.      12 

NW.        8 W. 8 SW.       12 13.79 
SSW.       32      SW.          28      SW.          24      SW.          24 SW.          22      SW.          26 SW.          25 

SW.          25 
SW.        22 

SW.        24 

SW. 

24 SW.       22 

24.5S 
12.39                 11.75                 11.64 

12.39 12.17                 11.39 
12.14 12.  17 

12.07 
12.85 11 75              11.21 

11.81 



KXPKIHTION  TO  POINT  RATMJi  W,  ALASKA. 
2(57 

ulnnrhit/  Ihc  direction  and  velocity  of  the  wind  at  Uglaamic  from  October,  1S.S1,  to  Ainjuxt,  l.ss:; — ( '(ml  iiiiii'd. 
i [II.  i'^hi  ni'  am-ianiaeter  above  surface  of  ground,  21  1'eet.     Washington  mean  time.    Correction  to  reduce  to  mean  local  time,  —  a*  17".    Velocity  given  in  miles  per  hour] 

12m. 
1  a.  in. 2  a.  m. 3  a.  m. 1  a.  in.              .1  a.  in. 0  a.  m. 

7  a.  in. 
S  a.  n.. 

H  a.  in 
10  u. 

m. II  a.  m. 
1 

Dnt0'        Direct    Direction Direct  ion Direction        Dire,  -linn 
Direction Direction Direction Direction 

Direction 

linn 

Dile- 

and and                   and and                    and and 

and 

and 

anil 

an 1 i 

nd 

and 
veloi  ily. Yelneity.              \elncity. velocity.         velocity voloeil  \  . 

velocity. velocity. 
Vcloc 

ii.v. 

velocit  v. 

vi  liK-ily. 

Mar.     1      SW.         21 SW.          17      SW.          2i! WSW.     20      SW.          10 
WSW.     14 W. W.             18 

WSW. 

HI 

WSW 20 
WSW.       10 

WSW.        17 
f 

Mar.    2     WSW.     2< WSW.     20 WSW.    20 WSW.     24      WSW.     20 W.           22 W.              22      W:              22 

W. 

16 

WSW 

14 

WSW.       12 
SW.              12 

Mar.     3      SIC.            12 SK.            IB SK.            14 SIC.            17      SIC.            10 SIC.            10 SIC.              11 SIC             1 i 6 SIC 8 

SE. 

8 4 

•i.  ,.      !      SSW.         4 NIC.            «      NIC.          18 NIC.          14      NE.           15 NIC.           Hi 
NE.            14 NK.             Hi NE. 

20 

N  10. 

2: 

20 
20 

Mar       .',       KN'K         2* 
1C.              20 E.             26 KXK?      2S      1C.              20 KXE.       25 1C.                27 1C                  2K 1C. 

32 

KSIC. 32 32 

ICSK             24 

.Mar.     f,     SSK.        14 ESK.         12 ESE.        15 KSK.         11      ICSK.         12 1CS1C.         12 ESE.          11 KSK.           10 

KMC. 

10 
ICSK 

13 12 10 

Mai.     7      ESE.        Hi BSE.       15 ESE.         13 ESK.         1.1      ICSK.         15 KSK          is ESE.          10 KMC.           13 

KSIC 

16 

KSK. Hi 8 U 
Mar.     K      JOS  1C.         II ESK.         1:1      KMC.        15 ESIO.        H>      USE.         18 ICSK.         10 KSIC            1! ICSK.          2 ! 

KM-' 

18 

10 

11 

SI 

III 
Mar.     11      S                11 SSW.         12      SSW.        11 SSW.        14      S.               18 S.               10 SSE.            Hi      SSE.           1 7 

SSK.'
 

Hi 

SSK. 
19 SSK 

SSK              16 

Mar.    10      S.               12 S.               11    .  SSW.       12 SW             4      SSW.         0 S.                 0 4 S s 

S. 

B 
SSW. 

8 
SSW.           6 SSW.                3 

Mar.   11      WXW.    10 WNW.    17      WNW.    21 WXW.    22      W.            24 
W.          38 W.             24 W.              20 W. 24 vr. 20 

W. 

20 w 20 

Mai.   12      WSW.       11 WSW.       7      SW.            9 SSW.        HI      SSW.       10 
SSW.        12 

S                  14 S.               18 
SSE. 

20 

SS''. 

22 

SMC 

20 

s. 

lli 
Mar.    13      W.            20 WXW.    21      WNW.    27 WXW.    22      WN'W.    20 

W.            24 W  ,              20 
'    W.              17 wsw. 

1:1 

WSW 

18 

SW. 

10 
SSW.            J2 

Mar.  14     SW.         14 WSW.     13 WSW.     HI WSW.     !K      WSW.     12 SW.          12 SW.             8 SW.             10 SW. 8 
SSW. 

.1 ss.v 6 SSW.             li 
Mar    i.1      X.              11 8 X.               8 N.                8      X.               6 X.               0 X.                  ( 

X. 

1 X. 5 N. 4 

N. 

.0 

N 

i; 

Mar.  Hi     EXE.       14 KN'K.        13      IONIC.        Hi ENE        17      10  XE.       10 ENE.        10 EXE.         16 K.                18 

1C. 

U E. 

20 K. 

211 

ft 

Mar.  17      E.              30 K.              30 10.              29 E.             3:i     K.s:o.       30 

20 

ESIO.          34 KSK.          34 JOSE. 30 
KSK. 

36 32 
10  SE.        31 KSE        33 ESIO         24      ESIO.        2S 

KSIC.        27 
KSE.          21 

Esi.       2 
B KSE 21 

ESE. 

2.", 

ICSK 
22 

E> 

E.             22 
Mai.    H'      KSK.           0 KSK.          (i     S".            o SK.              4      Calm. SW.            3 SW.              4 W i 

W. 

6 W. 6 W. 4 W.                   : 
WNW.    17 

WNW.    19' 
WNW.    21 WXW.    10      WNW.    19 X  W.         10 NW.           Hj N  W.          1 

.' 

xw. 

11 

X  W. 7 

NW 

1 W NW.          7 
Mar.  21      SSW.         .1 SSW.         4 SSW.         3 SSW.         4      SSW.         4 Calm. SSW.          : 

ssw. 
3 SSW. 4 SSW. 2 

SSW 

3 SSW.               :i 

Mar.  22      SSE.           7 SSE.          Hi      SSK.         15 SSIO.         21      SSIO.         18 SSK.          12 S.                 18 SSW.         1 > 
SSW. 

12 
SSW. 

14 s 9 

s. 

14 
Mar.  2:<      SSW.        10 SSW.        Hi      SSW.       10 SSW.        1.1      SSW.        11 SSW.        12 SW.            10 

WSW.       21 
w. 18 

w. 

22 W. 22 w 

2- 

Mar.  24      W.           21 W.            21      W.            21 W.            24      W.            2.1 W.            22 W.              24 W  .              20 

w. 

IS 

w. 

20 

W. 

22 w 

25 

Mar    2.1      W.            24 W.            21      W              23 W.            1!)      W.            18 W.            Ill W.              20 WNW.     2 2 WXW. 18 
WXW 

20 

WN 

V.       211 
w NW.        18 Mar.  20      W.           13 W.            21       W.            18 W.            20      W.            10 W.            10 W.              14 W.              14 

w. 

12 

w. 

12 

W. 

IK 

w 14 

Mar    27      SSE.           8 SSE.           5 SSE.           4 SSK.           3      SSK.           4 
SSK.           3 SSK.            4 

W.                4 w, 5 w. 6 

W. 

5 

N'W.               6 

Mar.  2X      XW.         12 NW.        12 XW.        11 XW.         HI      NW.           8 

N'W.         10 

NW.           10 N  W.           10 NW. 

12 

NW. 13 

NW. 

16 
NW.             16 

Mar.  2!)      W.           32 W.            32 W.            30 WSW.     28      W.            32 
WSW.     32 

W.              30 W.               32 w. 

30 

W. 

30 WSW.      28 WSW. 
Mar.  30      WXW.    24 WNW.    23 WNW.    23 WNW.   23     WNW.    18 WXW.    14 WXW.      18 WXW.      1 1 

WNW. 

14 

WNW 

16 

WN 

if.     12 
w 

X  W.        1  •_• 

.Mar.  31      WXW.      0 WNW.     7 WNW.      7 
WNW.     9     WNW.    '9 

WXW.      8 WNW.       8 WXW.       9 
WNW. 

10 

WNW 
12 WSA r.     12 WSW.         12 

Means.-         10.29 10.22 10.85 10.  83                  15.  70 

'     1.1.  19 

15.% 
10.12 

15.  48 
15.  90 15.09 

14.90 

1  p.  in. 2  p.  m.            '•'.  p.  m. 1  p.  m. .1  ]>.  in. II  p.  m. 

I  p.  in. 

s  p.  111. 

U  p.  m. 10  p.  m. 11  p.  ni. 12  p.  m. 
1)ato         Direction Direction    '    Direction Direction Direction Direction 

Direction 

Direction 
1  lireei  inn Direction 

Direcliiin 

Ilileetion 

Daily 

mean  ve 
and and                   and 

and 
and and and nnd and and a id and 

1-ieity. 

velocity. velocity. velocity. velocity. velneity. velocity. velocity. 
velocit>  . 

v,  locity. velocity. velocity. 

velocity 

1882.                          ' 
• 

Mar.     1      WSW.     10 SW.          12      SW.          14 SW.          13 SW.          12 SSW.        14 SSW.       20 SW.          20 SW.        24 SW.        20 SW. 

28 

SW. 

32 

Mar.     2      WSW.     14 WSW.     10      SW.          12 SSW.        10 SSW.        11 SSW.       10 SSW.         8 SSW.         5 ssw.      .1 S. 9 s. 5 

S>K. 

10 

14.7,1 
Mai.      3       SK. SIC.              s      SIC.              8 SIC.            8 s  10.             8 SIC.              .1 S.               0 SSW.         8 SSW.       4 

SSW.       3 Calm. 

SSVl". 

Mar.     4      NK.          24 1C  NIC.       24      IONIC.       i2 NK.          22 

SE.         :" 

1C  NIC.       21 ENE.       28 IONIC.       24 J :NE.    28 ic> 
10.     2.1 

1C  XI 

311 

111'  HI 

Mar      ,1      ESE.        28 KSK.        22      ESE.        28 ESE.       27 
KSK.        '_« 

KSIC.        32 1C  SIC.        24 KSIC.        24 KSIC.      21 

KSIC.      2(1 ESE.      20 
KSIC. 

Mar.     r,      ESK.          7 ESK.        12 E.              18 E.               19 K.              19 1C.               22 10 JOSE.        20 10SE.      20 

ICS10.       18 

KSK.       Ill 
BSE. 11 

14.54 

Mar.     7      KSE.        18 KSIC.         10 KSIC.        12 SE.           10 SE.            14 SIC.            14 SE.            14 SIC.             9 SIC.          Ill 
ICSK.       11 ICSK.        11 

JOSK. 

11 
Mar.     8     SSK.        H) SSK.         20      S.               19 S.               Hi S.               10 SSW.        12 S.SW.        12 SSW.        n 

£ 

>SW.      Ill 
SS 

W.     22 
SS\\ .      19 SSW. 10 

Mar.     !l      S.               1.1 SSW.       16 SW.          28 WSW.     27 WSW.     24 SW.          IK SW.          12 SW.          Ill WSW.   19 SSW.     10 .      12 

SSW. 

11 

Hi.  1.1 
Mar.  10     SSW.        3 SW.            4 WSW.       4 WSW.       3 WSW.       3 WSW.       2 W.              4 WNW.      (i 1 VXW.    7 w XW.    I W  X 

\V.  10 
W  X  W 

Mar.   11      W.            20 W.            22 W.            24 W.            22 WSW.     22 W.             IS W.           23 W.            18 W.           10 
WSW.    13 WSW.   11 WSW. 

11 

Mar.    12      S.                 IK S.               17 
S-S\V.       18 SSW.        11 S.               12 S.               10 S.               10 S.               12 W.            0 

WXW.  2° 

W. 22 

w. 

Mar.  13     SW.         lli SSW.        12 SSW.       20 S.               16 S.               HI S.                22 S.               24 S.               24 SW.        24 SW.        24 
SW. 

111 

SW. 
19.41 

Mar.  14     SSW.         (i 
SSK.           •_' 

Cab,,. XXW.       3 X.               1 NX  1C.       H XNE.       1.1 X.              16 X             21 N. 

10 

H 

i: 

Mar.  1.1     X.              8 s      N.              0 X.                K X.                S N. EXE.        8 K  NIC. ' 
•fE.        12 

10 

10.      12 

1C  XI- 

.     HI EXE. 

12 

Mar.   10      1C.              24 K.              25      E.              26 jo.         u 10.              28 E.              28 10. 10.              30 E.          28 

E. 

E. 28 

K. 

Mat.   17      ESI ESIO.        30      ESE.        30 SE.           38 KSIC.        30 
EMC.        34 

KSIC.        32 KSE.        M KSE.      30 
ICSK.      2j< 

ESE.      29 
KSK. B 

••:•>    0'. 

M:il.    1,"        ESI KSIC.         10      KSK.        18 ESE.        18      ESIO.         1.1 ESK.        20 KMC.        10 
ESE.         lli 

BSE.       o 
KMC.        11 KSK.        li 

KM: s 
Mar     ill       \V.                0 3      S.            •    0 SW.            7      SW.            (i SW.            7 SW.            9 SW.          12 

t 
.W.        11 sv 11 SW. 

HI 

w. 

1.1 

0.  .11 

Mar    30      XW.            9 XW.           9      NW.           7 XW.           (i      NW.         10 NW.           8 NW.           3 NW.           3 XW.         4 SSW.       s 
SSW.       7 

SSW. - 
10   01 Mai.   21      SSE.            3 SIC.              3      SSE.           3 SSE.           a      SSE.           4 SSIO.           12 SW.            4 S.                 0 S.            14 SSE.         7 

SSK. 

23 
BSE. 

10 

Mar.  22      SSW         Hi S.               10 S.               10 S.               1.1      S.               14 S.               14 
SSW.        14 SSW.         9 

SSW.       K WSW.   10 
wsw.  in 

SW. 

12 
1!    M 

Mar.   2.-.      W.            1'J 
W              "" 

W.             16 W.            20      W.             17 W.             HI W.              23 
W.            23 1 V.          24 W 24 

W. 

M 

w. 

23 

111  1:4 
Mar.  24      W.            "2 W.             22 W.            24 W.            24      W.            21 W.            24 W.            24 W.            2S 

WNW.  24 
WNW.  28 WNW.  88 WNW 

21 

Mar    2.1      WXW.    211 WNW.    18 WXW.    20 WXW.    IS W.            20 W.            17 W.             10 W.            18 1 V.          14 W 10 

W. 

10 

w. 

13 

Mar.  20      W.              11 W.              7 W.            10 W.            12 W.            1.1 W.             11 W.              7 W.              3 
Calm. 

(  'aim. 

SSK. 

7 
SSK. 

5 11.41 

Mar.  27      XW.          8 X  W.          8 NW.       n XW.         14 NW.         10 NW.         11 XW.         12 NW.         13 
XW.       14 

XW.       13 

X  W. 

11 NW. 

13 

W.            18 W.             18 W.           20 WSW.     22      W.            21 W.            31 W.            28 
WSW.     2S 

1 

VsW.  27 

W 32 

w. 
32 

WSW. 

3! 

Mar.  211      WSW      3' WSW.    28 W.            28 W.             32       W.              32 W.               32 W.               32 W.            20 W.          30 W 30 

w. 

2.1 

W  X  W 

2.1 

M.II.   3ii      WNW.      K WXW.      11 W  N  W.      9 WXW.      9      WNW.    11 WXW.    11 WXW.    12 
WNW.    10 

1 
VNW.  ni 

w 

N'W.  11 

WN 

V.    7 W  X  W 

8 
Mar.  31      WSW.     10 W.            15 W.            14 W.             1.1      W.            15 W.               13 

WNW.    20 WNW.    17 WXW,  20 
WXW.  HI 

WXW.  10 
WXW U 

B.7J 

Mi-ans..          15.01 15.  63 15.  80 16.19 
10.10 

17.011 
10  58 

16.00 

15.48 111.84 
16.48 

16.70 
16.08 



268 KXI'KDITION  TO  POINT   HARROW,  ALASKA. 

Sttttenitnt  ithoiring  the  direction  and  velocity  of  the  wind  at  Uglaamie  from  October,  1881,  to  August,  1883 — Continued. 

[Height  of  anemometer  above  surface  of  ground,  21  feet.    Washington  menu  time.    Correction  to  reduce  to  mean  local  time,  — 5*  17".     Velocity  j;iven  in  miles  per  hunr.] 

In.ro. 2  a.  m.            S  ».  m.            4a.m.            5  a.  m. 6ft.  m. 7a.m. 

«  a.  m. 

9a.m 
10a.m. 

11a.m. 
12  m. 

Dat'e-         Direction Direction       Direction Direction       Direction Direction Direction Direction Direction Direction Direction Direction 

anil and                 and nnd                 and and and and and 

and 

and and 
velocity. vrliH-ity.         velocity. velocity.         velocity.         velocity. 

velocity. 

velocity. velocity. velocity. velocity. velocity. 

1882. 
Apr.     1 WNW.    14 W.VW.    14      WNW.    20 W.VW.     Iri        WNW.     18 

WXW.  20 WNW.     16 WXW.     20 WNW. 17 WXW.     16 WNW.     12 WNW.       13 

Apr.     2 W.            8 W.              7      WSW.       9 WSW.      7 WSW.      7 WSW.      8 WSW.       7 WSW.         7 WSW. 

li 

WSW. 6 WSW.        4 WSW.          4. 

Apr.     3 SSW.        6 S.SW.          5      SSW.          3 SSW.          3 SSW.         5 SSW.        2 
SSW.            2 SSW.            2 

SSW. 

2 Calm 

S. 

Apr.     4 S.                 4 S.                 2      S.                5 S.                 3 S.              4 S.              3 S.                   2 
Calm. 

•Calm. 

s. 3 ESE 3 

ES 

Apr.     5 ESE.       5 IOSE.          B     ESE.          8 ESE.       10     ESE.         4 ESE.         7 ESE.           6 ESE.           0 
ESE. 

7 ESE. 10 

BSE 

8 

Eb 

E.            7 

Apr.     6 ESE.         14 ESE.        11      ESE.         9 ESE.          11 ESE.          7 ESE.         7 ESE.         11 ESE.           9 IOSE. 

13 

ESE. 13 8 ESE              8 

Apr.     7 ESE.        17 ESE.        I'll      SIO.           20 SE.            20 SIO.            19 s!0.          20 SE             ?2 SE.              21 

SIO. 

si; 

24 

SE. 

24 SE 24 
Apr.     8 SSE.        18 17      SIO.            14 SE.           13 14 SE.           14     SE.               7 

E. 

! JOSE. B 

ESE. 

10 IOSE 12 E.            12 

Apr.     9 W  V  W.      3 WNW.      4      WXW.      2 WNW.     7 WXW.     3 WVW.     3  !  WNW.       2 WXW.        4 WXW. WNW 3 W  N  W.        3 W  X  W.         5 

Apr.    10 WSW WSW.       3      WSW.       5 WSW.       4 WSW.       4 WSW.       2     SSvV.           3 SSW.           3 Culm. 
SE. 3 ENE 5 ENE.            4 

Apr.    11 S.              3 s.            :.    s             i S.               1 SE.             6 SE.            3      SE.              6 SE.               4 

SE. 

4 SE. 8 

SE. 

5 SE.                5 
Apr.   12 SE.            24      SE.            -2 SE.            24 SE.           20      SE.           18 SE.             22 SE.            19 SE.              17 

BE. 

17 

SIO. 

12 SE. 12 SE 

14 

Apr.    13 SIO.             4      SIO.             8 SE.             6 SE.            7     Calm. SE.           4 
Calm. 

SE. ( SE. 2 SE. 4 E. 4 W NW.       12 
Apr.    14 WVW.    19 W.VW.    Ill      W.VW.    19 WNW.    li;      WXW.    is      WNW.    14     WNW.     10     WNW.      10 

wxw. 
M 

WNW 
C 

WNW.       7 
WSW.          7 

Apr.   15 SSE.         12 SSE.          7 SIO.              8 ESE.        12     ESE.         X      ESE.          8     E.SE.           8     ESE.          10 IOSE. 11 

ESE. 
U ESE. 9 ESE.             8 

Apr.    1« ESE.       n ESE.         12 ESE.         U SE.           10      SE.            10      SE.             8      SE.                K      SIO.              10 SSW. 4 
SSW. 

2 SE. 6 SE.               6 
Apr.    17 WNW.      4      WNW.      7 WNW.      7 WNW.    12      \\LXW.    15 WNW.    16 WXW.     14 WNW.     12 

WXW. 
13 

WXW 

16 

WNW.     12 
WXW.       14 

Apr.    IS W.VW.    15      WVW.    12 WNW.    11      WNW.      8      WNW.      6 WXW.     7 SSW.         11      SSW.         1 > 
SSW. 

12 
WSW. 

10 

ws\ 
7.        7 

Wf >W.         B 

Apr.    19 WSW.       C,      WSW.       5 WSW.       5      W.              5      W.              6 W.              4 W.                4      W.                5 w. 

w. 

8 w 8 w. 7 

Apr.   20 XXE.         6      XNE. NNE.        5     NNE.       5     NNE.       3 NNE.        2 NNE.         4 NXE.         3 
NNE. 

3 NNE. 4 NNE.          5 NNE.            4 

Apr.   21 X.              4     N.              4 N.             6 N.              2     N.              3 N.              2 N.                1 Calm. 
Calm. Calm. 

Calm Calm. 

Apr.    22 W.            Ill      W.             8 W.             11      W.            11      W.             10 W.             10 W.             12      W.             10 

W. 

1'' 

W. 

US 

W. 

10 

W. 

16 
Apr.   23 WXW.    22      WXW.    17 wxw.  lo WXW.    17      WNW.    13 WNW.    12 WXW.     10 WNW.     10 WXW. 9 

WXW 
7 

SW. 
li     SW.               7 

Apr.    21 ESE.        18     S.              23 S.                                         22      S.               20 SSW.       20 SSW.         21 
SSW.         2 I SSW. 

2.-: 

SSW. 

28 

SSW 

80 

SS 

V.          28 

Apr.    25 SW.          15      SW.            9 SW.           7     SW.           7     SW.           (i     Calm. SSE.            5 
SSE.            5 SSE. • 

ESE. 10 ESE. 11      ESE.            12 

Apr.    26 E.                      IOSE.        29 ESE.        24 ESE.        24 ESE.        20 ESE         27 ESE.          20 ESE.         22 ESE. 

18 

ESE. 20 

EBB. 

1C 

ESE.            12 
Apr.    27 S.                 9      S.               10 13      SSW.         9      SSW.       10 SSW.       12 

:i 

S.                 12 S. 

14 

S. s. 12 

S. 

16 

Apr.    28 SSW.        15     SSW.       16 SSW.        16 SW.         17 SW.         16 SW.         14 SW.            14 SW.            18 SW. 

15 

WSW. 
15 

WSW.       12 
SSW.            9 

Apr.   29 S.               15  ,S.                 7 S.               15 SSW.       12 
SSW.       H SSW.       14 SSW.          12 SSW.         1 

SSW. 

15 

SSW. 

10 SSW 

12 

SS 
W.          12 

Apr.    30 W.            19  f  WNW.    29 
WXW.   29 WXW.    38      WXW.    34 WNW.    34 WNW.     26 WNW.     26 WNW. 

28 

WNW 
22 WNW.     20 WNW.       18 

Means. 11.78 11.40 11.  S3 11.63                 10.80 10.63 9.  93 10.23 10.23 10.26 9 63 

9.90 

lp.m. 2  p.m. it  p.m. 
4p.m. 5  p.m. 6p.m. 7  p.  m. 

8p.m. Up.  in. 

10  p.  m. 11  p.m. 
12  p.  m. 

. 

Dollw 

Date.       Direction       Direction Direction Direction Direction Direction Direction Direction Direction Direction Direction Direction 

ally 

mean  ve- 
and and and aud and and aud and 

aud 

and and and 

locity. 

velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. 
velocity. 

velocity. 
Telocity. 

1882. 
• 

Apr.     1 WNW.    14 WNW.   13 W.           12 W.           14 W.           12 W.           11 W.           12 W.           10 W.         12 W. W. 5 W.           8 

13.67 

Apr.     2 WSW.       6      WSW.       4 WSW.       4 WSW.      6 SW.          4 SW.          4 SW.           7 SW.           5 SW.        6 SW.          4 
SSW.      7 SSW.      5 

5.92 

Apr.     3 s.              2 Calm. S.                 2 Calm. Calm. S.              3 S.                3 
Calm. 

('aim. 

S. 4 S. 3 S.               4 
2.20 

Apr.     4 ESE.          4      ESE.          1 ESE.         4 ESE.         3 ESE.         2 ESE.         6 ESE.         7 ESE.          7 ESE.       8 ESE.        5 ESE 5 ESE.        5 3.06 

Apr.     5 ESE.         7     ESE.         6 ESE.         6 ESE.       10 ESE.         8 ESE.       10 ESE.       11 ESE.         9 ESE.     11 ESE.     12 

ESE 

11 ESE.      12 
8.16 

Apr.     K ESE.         8     ESE.         8 ESE.        12 ESE.       16 ESE.        11 ESE.       14 ESE.       14 ESE.        15 ESE.      12 ESE.      13 ESE 13 ESE.      12 
11.12 

Apr.     7 SE.           24     SE.           20     SE.           18 SE.           18 SIO.          22     SSE.       22 SSE.        18 SSE.         14 SSE.      16 
SSE.    '  16 

SSE 20 SSE.      16 
19  92 

A  pr.     8 ESE.         .4 Calio.                ESE.          4 ESE.          4 ESE.         2     E.              0 E.              7 Calm. WNW.   4 W 
NW.    2 

WN 
W.   3 

WNW.   3 
7.58 

Apr.     9 WXW.     5 WXW.      4 WNW.     6 WNW.    a WXW.     4 WNW.     3 WNW.     2 WNW.     3 
Calm. SSW.      2 SSW.       2 SW.         3 

3.42 

Apr.    10 ENE.        4 E.              4 ESE.          8 ESE.          6 ESE.         8 ESE.         5 ESE.         5     ESE.         4 ESE.       5 ESE.        7 WSW.     5 S.             6 4.42 
4 

Apr.    II     SE.             7 SE.            K     SE.            9 SE.            9 SE.           13 SE.          11     SE.          16  1  SE.          16 SE.        18 SE.        16 SE. 19 SE.        21 9.04 
Apr.    12     SIO.             9 SE.          10  :  SE.          12 SE.           12 SE.          11 SE.           12     SE.           15 SE.            8 SE.            B 

SE.          10 

SE. 

10 SE.         10 14.42 

Apr.    13     WNW.   22 WXW.   22     WNW.   20 WNW.   22 WNW.    22 WNW.    20     WNW.   21 
WNW.    23 

WNW.  22 
WXW.  20 W.VW.  18 WXW.  18 

12.67 
Apr.    14      WSW.       6 WSW.       5      WSW.       6 WSW.       5 SW.           7 SW.           5     SW.           8 SSW.         4 SSW.       8 

S. 

10 

SSIO. 

12 SSE.       12 

in  12 

Apr.    i:.      ESE.        12 ESE.        14      ESE.        12 ESE.       17 ESE.         & ESE.          8      USE.        10 ESE.        11 ESE.      14 
ESE.    14 

ESE 

Id ESE.      12 10.79 

Apr.    10     SK.              f>      SE.             4 SE.            4 SE.            2 SE.            7 SE.            5 SE.            5 SE.           4 SE.            f, SE.           2 

SE. 

B WNW.    3 6.21 
Apr.    17     WXW.    16      WXW.    14      WXW.    16 W.VW.    14 WXW.    10 WNW.    14 W.VW.    14 WNW.    14 WNW.  15 WXW.  12 WNW.  12 

WXW.  If. 
13.08 

.\pr.    is     SW.           8 SW.           9     SW.           9 SW.          10 SW.           8 SW.           8     SW.           8 S  W.           8 
SW.          8 

SW.          S 
WSW.     8 WSW.     cj 9.00 

Apr.    Hi     W.             6 W.              s      W.              b W.             5 W.              1 W. W.              3 W.              3 W.            2 w 4 W. 4 

W.             •! 

4.83 

Apr.    20     XXE          K      .NXE.         8      XNE.         8 XXE.        9 XXE.        7 NXE.        7 XNE         8 XNE.         6 NNE.      .S NNE.      7 N. 1 N.              4 

5.  54 

Apr.   21     Calm.              SW.          7      WSW.      7 WSW.       7 W.             s W.             8 W.              9 W.             8 W.            9 W 11 

W. 

12 W.          10 
4.91 

Apr.    ••!      W.             16      W.            22      W.            24 
W.           24 W.            21 WXW.    28 WNW.    24 WVW.    21 

W  V  W.  '.'2 

W  X  W.  24 WNW.  19 WXW.  20 17.04 
SW.            8 SW.          10 SSW.        8 SSW.         8 SSW.         9 SS10.         14 

S-MO.         14 
SSE.         18 

^s 

E.       21 

SSIO 

2:1 

SSIO.       20 

:      SS  W.       •.!•> 
SSW.       30 S.SW.       32 

SSW.       20' 

SSW.       24 SSW.        2S SSW.       24 SSW. SSW.     20 

s; 

W.      211 

s  >  w 

SW.        15 21.17 

Ap,-.    2t     E.              12 10.               Hi      10.              12 10               10 10.              10 10.              19 E.             2ii      ESE.        21 

ESE.      'Jil 

E. 

14 B. U E.            21 

Apr.    211     IOSE.         12 ESE.          9     ESE.         5 ESE.          7 IOSE.          8 ESE.          0 
ESE.          -      BSE.         4 

ESE.         7 

SSE.         8 SSE. SSE        12 

15.41 

•  ],,.     27      S.                  16 &               1-      S                18 19 S.              14 S.               18 S.               17 S.             17 S.             16 S. 18 S. 

17 

SSW.      14 
II  Ii7 Apr.    2S     SSW.        12 SSW.        14      SSW.        1L> 

SSW.        12 SSW.       12 S.SW.         0 SSW.         7 SSW.        7 
SSW.      10 SS W.       8 SSW .     11 

S-W.        7 

12  211 
Apr.    21 

S.SW        12 SSW.        12      SSW.        12 SSW.        12      SSW.        14 SW.          14 
sW.          20 

SW.         10 S>V.        IS SW.        17 WSW.  19 
WSW.   20 

Apr.    II'I 
WXW.    20 W.VW.    18       WVW.    ].< wxw.  n;    w.s'w.  10 

W.VW.    14 WXW.    14 
WVW.    12 W.          14 W 12 W. 12 W.           10 

20  79 Means          lo.  r,r, 10.60                  10.83 11.  16 10.60 
11.03 

11.70 
9.90 

11.13 10.90 

11. 

43 

11  37 

10.81 



EXPEDITION  TO  POINT  BARROW,  ALASKA. 

L'li'J 

Statement  showing  the  direction  and  velocity  of  the  wind  at  Uylaamie  from  October,  1881,  to  August,  IS'&J — '.'unturned. 

of  iineuionietor  above  surface  of  ground,  21  feet.     Via  dilution  mean  time.    Correction  to  reduce  to  mean  local  time,  —  5h  17".     Velocity  given  In  miles  per  hour. | 

1  a.  m. 2  a.  m. Sa.  in. 4  a.  in. 5  a.  in. 
II  a.  m. 

7  a.  m. 
Ha.  m. II  a.  m. 

10  a.  m. 
II  a.  m. 

12m. 
Date. 

Direction Direction Direction        Direction Direction 
Direction Direction Direction Direction Direction 

Direction 
Direction 

and and and                    and                    and                    and                     and                      and 

and 

and anil 

and 

Telocity. vcloeit  N  . velocity.         velocity.         velocity.         velocity.           velocity.            velocity. 

velocity. 
velocity. Velocity. 

Vein. 

1882. 
May    1.. s;;  w.     1  1 SW.           11 SW.          13      SW.          12      SW.          12      SW.          12      SW.              8 SW.             9 SW. 

lu 

SW.            11 
SW. 8 

SW.               7 

May  2.. XXW.     12 XNW.     11 XNW.     11      XNW.     13     XNW.     12     NNW.     14  !  XNW.       16 NNW.      22 NNW. 20 
NNW.      20 XXW.       20 

NNW.         1« 

Mav    3.. N.              13 N.              !  • X.             1'i      XXE.       15      NK.          17      NE.          18  '  NE.            18 NE.           16 

X  1C. 

11 XE.             5 

NE. 
•  I 

NX E           14 
Mav    4   . 0 NE.           9 X  1C.             7 NE.          13      NE.          13 NE.           8 NE.             8 NXE.          8 NNE. 11 X  1C.              7 NE. 8 NIC                III 
May    5.. ENK.       14 EXE.        15 ENE.        13      EXE.        17 ENE.       16 EN'E.       14 ENE.        18 EXE.        16 ENE. 

18 

ENE.         18 16 

IB 

Miiv    li.. NIC            17 NE.          17 NE.          20      NE.          20 NE.         22      NE.          12     NE             13      NE.            14 
NIC. 

21! NE.            19 

X  1C. 

NE                18 

Mav    7.. NIC          23 NE.         22 NE.          23 NE.          18 XE.          18 NE.          IB     XE.            19 NE             18 

NE. 

Ill N  E.            22 18 

NI' 

18 
MaV    8   . NE.          20 NK.          ill NE.          21      NE.           19 NE.          18 XE           IH     NE.            1C XE.            17 

XK. 

15 

NE.           18 NE. 

18 

XE.              20 
Max     '.I 

NIC.           11 N  K.            !> NE.            7      NE.            8 XNE.        7 NNE.        8 NXE.         10 NNE.        16 NNE. 

111 

NNE.        18 
NNE.        16 NNE          14 

May  10.. X  X  1C.         1 SW.            2 SW.            2      SW.            2 SW.            3      SW.            2      SvV.              2      SSW.           4 
SSW. 

g 
SSW.           0 

S. 

10 

Mavll.. SE.           is SK.            17 SK.            13      SE.            10 SK.              8      SK.              7      SE.              10 SE.            12 SSE. 
13 S.                 12 s 8 SMC.              12 

May  12.. S.               11 S.               Ill S.                  11 S.                 !l S.                 8      S.                 7      S.                   8 S                    5 

SSK. 

9 
SE                8 

SK. 

8 

SIC 

8 
SW.            7 SW.            8 SW.            9 SW.            6 SW.           9      WSW.     10      WSW.      17 W.             11 W. 

12 

W                7 W. 2 

W. 

4 
Mav  14^ W.              7 W.              s W.            10 w.        10  i  w.          ;i    w.         in    w.          10 W.                10 

W. 

9 W                III W. 

(1 

W It 
KSK ssi-;.        i SSE.           5 SSK.           8      SSE.           8      SIC              S      SSE.             9 SSE.          lu s. 8 S                    1) S->W.            li      SSW               7 

May  18.. SW.            8 SSW          8 SSW.        10 SSW.          8      SSW.         8      SSW.         3 SK.              4 SE.              3 

SE 

3 
SK.               3 

SIC 

2 

SIC 

4 
Mav  17. WSW.     15 WSW.      14 WSW.     12 WSW.     1!       W.             14      W.              9 W.              10 W.               8 W. 8 W.                9 W. 6 w. 6 
Mav  18.. S-K            5 SSK.           4 SSK.           4 SSK.           C SSE.          3     SSE.          4 SSE.             4 SSE.            4 E. 12 1C.                15 E. 18 1C 

Mav  HI.. KSK         2! ESK.        20 KSK.        21 KslC.        24      ESE.        22      ESE.        24      ESE.          2.' ESE.          24 ESE. 23 
KSK.          21 ICSIC 23 

KS 

•;         24 

May  2i SE.          Ill SK.            12 SE.             7 SE.              3      SE.             4      Calm.                SE.               4 SE.               6 SE. 9 SSK.           12 88B. 

Hi 

SSK.              14 

Mav  2i SW.          Ill S  V.          1(! SW.          16 SW.          Hi      WSW.     14 wsw.    IB    wsw.     14 WSW.       12 
WSW. 

12 WSW.       12 WS  W.       12 WSW.         11 

.Mav  22. W.              li W.              7 W                B W.              7 W.             7 WNW.     7      WXW.       7 WNW.       6 
X  X  W 

5 NNW.        6 NNE 7 X  N  1C              4 

M:,.  23 EXE.       22 EXE.       22 EXE.      23 ENE.       19     EXE.      21      EXE.      22     E                23 E.                17 
EX'E. 

2(i 

1C  X1C          21 
ENE 

13 

KNE.          16 

MaV  24:. 21 EXE.       20 EN'E.       20 ENE.      20     ENE.       15 ESE.       IB     ENE         21 E.                23 ENE. 23 
ENE. 

EXE 

22 

EX 

1C            21 

May  25. ENE.      21 24 KNK.       25 ENE.      22     ENE.       19 ENE.      20     ENE.        22 ENE.        22 EtfE. 23 ENE.         22 ENE 

21 

1C  X  1C.           22 

May  26.. KNE.      2J EXE.       20 KNK.       20 ENE.       21 ENE.       19 ENE.       19     ENE.        20 ESE.        20 ENE. 
10 ENE.         20 

EXE 

22 X  1C. 

Mav  27   . EXE.       10 ENE.       19 EX  1C.       20 E.             13 ENE.       11 ENE.       11     ENE.         12 EXE.         12 
ENE. 

I'.': 

EXE          13 ENE.         12 KXK.            12 

May  28. ENE.       18 KNK.       II, X  1C.           17 XE.           16 NE.           14 NE.          12 XE            14 NE.            12 

NE. 

14 ENE.        16 ENE 

16 

EN 1C             16 

May  29.. K.              18 K.              17 E.              18 EXE.       15 ENE.       18 ENE.      22     ENE.        18 
KX'E.         16 

ENE Hi 
KNK.         18 

ENE.         14 1C  N  1C            16 

K.              1C E.              Hi 1C.              18 E.             17     E.             17 E.             18     E.               1C E.                Hi E 

15 

E.                14 E. 14 E. 

1C 

May  31  .  . E.             10 E.              13 K.              10 E.              10      E.              11      E.              10      E.                12 E.               11 E. 9 E.               11 E. 10 ESK             1C 

Mean* 

'13.77 

13.  81 
13.71 13.16 12.81 12.  16                  13.  06 

12.  '.W 

13.45 13.71 
1.1  00 

IS.  55 

1  p  m. 2  p.  m. :!  p.  m.            4  p.  m. 5  p.  m.            B  p.  m. 7  p.  m.             8  p.  in. 
9  p.  m. 

10  p.  ui.         11  p.  m. 
12  p.  m. 

Date. 
Direction Direction Direction        Direction Direction       Direction Direction Direction Direction Direction      Direction Direction 

Daily 

me,  in  \'e 

and and 
and                 and                 and                 and 

and 

and and and                 and 

and locity. 

velocity., velocity. velocity.         velocity. velocity.        velocity. 

velocity. velocity. velocity. 

velocity.       velocity. 

velocity. 

18*2. 
Mav     1.. SSW.         5 W.             10 W.             8     WNW.    13     WNW.    14 NW.        18 XNW.     20 

XNW.     18 XNW.    18 NNW.   18      NNW.   IB 

XNW 

11 
XXW.     1C XXW.     12 XNW.     11      NNW.     12     XXW.     15 NNW.     12 

XXW.     14 XNW.     Hi NNW.  15 

N. 

1C     N. 
16 X 

1C, 
11  8- 

Mav    8.. XXE.      14 NNE.       12 XXE.       12      NNE.       12     N.              14 X.             13 
NXE.      12 NX  1C.       12 XNE.     11 NE.        10     NE. 11 

NE. 

10 

ENE.        4 S.                  3 S                3     Calm.               SSE.          4 E.             10 EXE.      13 EXE.       11 EXE.     13 KXK.      14      KXK.      1(1 
ENE. 

14 

9  on 
May    5. EXE.       1C EXE.       16 NE.          22     NE.          22     XE.         20 XE.         20 XE.          24 XE.           2U NE.        24 XE.        20      NE. IB 

.NIC 
14 

Mav    li.. X  1C.          20 XE.          22 NE.          22     NE.          20     NE.         22 NE.          18 XE.          20  .  NE.          2  I XE.        24 XE         21       XK 

22 

NIC. 

•ju 

19.04 

Mav    7.. NE.         18 XE.          20 NE.         20     NE.          22     NE.          20 NE.          18     NE..        20^  NE.          20 NE.        18 NK.         1C      NE. 21 
X  1C. 

15 

Mav    B. XE.           Hi XK.           IB NE.          1C XE.         1C     NE.         15 NE.         10     XE.         12 NE.          11 NE.          9 NE.          9      NE. 9 NE. 8 
1  IL  2  1 Maj    i)  . XNE.      12 NNE.       10 NNE.      11 NNE.      12     NNE.      12 N.             8 N.            11     X.            11 N.            8 

X. 

5     NN1 
1      6 

NNE 4 
I"    13 

May  HI SSE.         12 SE.            14 SSE.         IB      SSE.         Hi      SE.            16 SE.            14      SE.            Hi      SE.            18 
SIC.          20 

SE.          18      SIC 16 SE. 14 

May  11.. SSK.           8 SSE.         10 SSE.         12      SSE          12 SSE.        12 SSE.         11      SSK.         16      SSE.         14 SSE        13 SSE.       13      S 12 

S. 

10 

11.711 

Mav  12.. SE.             X SE.            8 SE.            8     SSE.          11     SE.             8 SIC.              7      SSW           8      SW.            7 SW.          s 

S\ 

V.          A      SW. 7 SW. 
Mav  13.. W.              4 W.              4 W.              4      W.              4      W. W.              5      W.              II      W.            10 W.           14 W 15       W. 12 w B 

8   I'l 

Mav  II.. WNW.    11 WNW.     8 WXW.      7      WXW.      7      WNW.      8      WNW.      4 NE.            4     NNE.        2 
Calm. 

E. 
2      ESE 

i  SK 
5 

Ma\    15.. SSW.         9 SW.          10 SW.          10      SW.          14 SW.          14     SW.         13 SW.          Hi      SW.          14 SW.        12 SW.        12      SW. 10 WSW 9 

Mav  1C... SSW.         (i SW.          10 WSW.     12      WSW.      12      WSW.     14      WSW.     12 WSW.     20      SW.          15 SW.        19 WSW.    1(1      WSW.    14 wsw 14 

1.      HI 

Mav  17.. W.              7 W.              B W.              (i      W.              4 
W.              4  .  Calm.                I  'aim. 

<  'aim. 

W.            4 W 3      SSK 4 
SSE. 4 

Mav  18-. KSK.        20 ESE.        2(1 ESE.        2U      1C    1C.        22 KS1C.        24      ESE.        IS      IC>E.        24 ESE.         i  B ICsIC       20 ESE.      22      ESK 21 
ESE. 

IB 
14.  17 

Ma'\  Ml.. ESE.        24 ESE.        26 1CSIC.        24      ESE.        24 ESK.        24      ESE.        19 ESE.        20 

E8B.        is 
ESE.      14 SI 1C      SK. 15 SIC. 

12 

21.  2'.l 

M:.\   2u SSW.       1C S.               10 S.               Mi      S.               Hi SW             11      SW.            5      SSW.         9 SSW.          11 
SSW.      11 

SW.        22      SW. 22 

SW. 

16 

10  75 
Kay  21. WSW.     10 WSW.      10 WSW.       11      WSW.       8 WSW        7      WSW.       5      WSW.       5 WSW.       <1 

WSW.     (i WSW.     7      WSW.     7 

w. 

a 
N  X  K.         8 N  X  1C.         9 NNE.       10      XNE.       12      NIC            12      XE.           11      NE            HI      XK.           18 

EN'E.     18 

ENE.     20      ENE      20 

ENK. 
10  211 

Mav  2:1.. EXE.       20 EX  1C.       22 EXE        21       ENE.       21      KNE.       24      EXE        20      KNE.       27 ENE.       21 ENE.     24 \K.     24      EX1 :.    23 EXE. 

20 

Mav  24. 1C  NIC.       22 EXE.       22 ENE.       25      ENK.       24 E               24      KXK.       20 KNK.       24 ENE.       24 1C  NIC.     24 E. 
24      ENK.     21 

ENE. 19 
M..\  25 KXK.       26 ENE.       2(1 NE.          26      NIC.           211 KNK        23      KNK        20      ENK        20 EXE.       20 

KNE      25 ENE.     21      EXE.     20 EXE. 

2(1 

22.4H 
Max  2(1.  . X  E.          22 NK.          21 NE.          22      NK.          20 NIC           21      XK            Hi      NIC           20 NIC.           20 XE.        22 EXE.     22      EXE.     20 KNE 

16 

20.  25 
Mav  27. EXE.       15 EXE       15 ENE.       21       INK        20 ENE        20      EXE         18      KNK.       21 ENE.       2ll ENE.     20 EX  1C.     20      EXE.     20 KNK. 18 

16.33 
M:,'..   28. EXE.       16 .        1G ENK.       18      ENE.       17 EXE.        17      ENE.        IB      ENE.       20 

I-'  X  1C.       18 

E.            20 ENE.     20      K 19 KNE. 18 
16.50 Mav  'JO.. ENK.      18 KNK.       17 K.NK.       IB      1C.              IB ENE.       17 KXK.       17      ENE.       16 ENE.       18 E.          16 E. 

1C,      K 

16 

1C. 

16 

16.71 May  30 1C               14 1C.              13 1C.              13      E.               12      E.              12 E               12      E.              12 E.              12 E.          11 1C. 10      1C. 9 E. 9 
13.83 

M.I.  31 ESE.        15 KSK.         13 1C.              12      E.              IB      K.              12 E.              Hi      E.              16 E.            15 E.          19 1C. Hi      1C. Hi E. 16 13.12 

Means 13.87 13.  tO 14.77 14.97 14.84 
13.  10 I5.BI 

14.74 15.  42 15.  26               14 

.93 

13.  03 
13.90 



27J EXPEDITION  TO  POINT  BAKltOW,  ALASKA. 

Statement  slioiciny  the  direction  and  velocity  of  the  icind  at  Uglaamie  from  October,  1881,  to  August,  1883 — Continued. 

[Height  of  anemometer  above  surface  of  ground,  21  feet.*    Washington  mean  time.    Correction  to  reduce  io  mean  local  time,  —5*  17".    Velocity  given  in  miles  per  hour.) 

1».  m. la.  m. fa.  m. 4  a.  m. &  a.  m. U  a.  m. 7  a.  m. S  a.  m. 9  a.  m 
10  a. 

m. 11 a.  m. 12m. 

Date. 
Direction Direction Direction Direction       Direction Direction Direction Direction Direction Direction 

Direction Direction 
and and and and                   ami                   and and and 

and 

an 1 I 
nil 

and 
velocity. velocity. velocity. velocity. velocity. vcloc  ty. velocity. Vt  loeily. velocity. Vi'lociU, velocity. 

velocity 

1882. 
Juno    1 E.             18 E.             15 10.              16 E.            16 E.            13 E.              14 K.                13      E.                10 E. 9 E. 10 E. 12 E. 13 
June     2 NE.         20 NE.         19 XE.          17     XE.          16 NE.         18 XE.           18 XNE.        22      NNE.        21 NNK. 22 XXK. 21 

X  X  10.         22 XNE.          22 
Juno    3 X.             25 N.              20      X.              20      X.              20 X.              20 N.              19 N.              18 N.             I e N. 18 X. 16 

X. 

14 

N. 

16 
Jnne    4 E.                                       9     E.             11      E.             11     E.             11 E.            10 E.               13 10.                15 E. 12 

E. 

U E. 14 E. U 

June    5 SW.           8     SW.         13     SW.         16     WSW.     16      WSW.     12 WSW.     11 WSW.      14      WSW.      12 
WSW. 

10 

WSW. 

11 

WSW.       11 WSW.         12 

June    6 SK.             6 SlO               9      SE.              7 SE.            8 SK.            12 SlO.            12 SE.            11      SE.             1 ii SE. 0 

SK. 

8 

SE. 

p 

SIO 

S 
June    7 slO.          12 SE.            11 SE.           11 

10 

SE.             6 
Calm. NNE.          (i     XXE. 

-> 

NE. 

(i XK. 6 NE 4 XE.                7 
Jnne    8 X  10.            4 NE.            4 XE.           5 XE.           6 NE.           7 ENE.        6      EXE.          0 ENE. 0 ENE. 7 

10  X  10. 
8 EXE.          s E. I) 

June    9 E.             15 E.              13      E.              14 E.              15      E.              16 E.              Hi      K.                16 E.                16 

E. 
15 

E. It 

E. 

21 E. 

June  10 EXE.       19 ENE.       21      E.              21      E.              2>i      EXE.       22 EXE.       20     E.               20 E.               2 1 

E. 

19 E. 10 E 

IS 

ENE.          19 
Juno  11 NE.          15 NE.         10     ENE.        7     ENE.        5 EXE.        4 ENE.        4 ESE.           2 

ESE. 

4 
KSK. 

;( ESE. 3 ESE 6 ESE.             6 
Juue  12 ,-      KSK            7      ESE.          7      ESE.          6      ESE.          4 ESE.         8     ESE.           3 

ESE. 

i KSK. 7 

E. 

10 

E. 8 

E. 

8 
Juue  13 XE.            9      XE.             9      XE.          12      XE.           11      XE.            9 NE.         10     XE             9 ENE. i 

EXE. 
B ENE. B 

EXE.           0 
8 

Jnne  14 XXE.        9     XXE.      11 XXE.      11     NNE.        8     NNE.      11 XNE.        9     NNE.          8     NNE.          8 NNE. 10 NNE. 8 XXE.          8 XXE.             6 

Jnne  15 XE.            9     XE.            9     XE.           6 XXE.         6 NE.            7 XE.           s     XE.             S     XE.             7 

X  10. 

8 NE. 9 XK. 9      XE.               10 

June  1(1 XXK.      10      NXE.        9     XNE.        9 XNE.        7 XNE.        7 XXE.        6     XXE           C     XNE. 5 
X  X  10. 

7 

NNE. 

7 XXI K 

N> 'E.             6 

June  17 XX  10.        s      XXE.        9 XXE.      10 XXE.        9 XXE.        7 XNE.        8     XNE.        10     XNE. B XXK. 8 8 ENI 9 

10X10.            1> 
June    IS ESE.         14      ESE.         15     ESE.         15      KSE.        11 ESE.         8 ESE.          9     ESE.           9 SK.                7 SB. 8 SE. 

12 

SE. 

10 

SlO 

12 

June  19 SW.          12      SW.          14      SW.          14      SW.          17 SW.         13 SW.          11)      SW.            13 SW.            13 
SW. 

13 

SW. 

13 

SW. M SW. 

June  20 SW.           9     SW.           9  ,  SW.           9     SW.         12 SW.         15 W.            13      W.               12 W.              11 SW. 0 

SW. 

10 

SW. 

II       WSW.            B 
June  21 WSW.       0      WSW.       5      W.              5      WNW.      5 WNW.     6 XW.          6 XNW.        6 X  X  W. 6 

N. 

8 XXIO. 10 NUB 11 

Nt> 

E.          12 
June  22 NXW.     11 XW.        10     XW.         8     NW.         8 NW.          9     NW.          7      XW.            5 X  W.             7 NXE. 8 XW. 11 XNW.        8 XW.            Id 
Juue  23 NXW.       8 X.                9     N.                9      N.                6      N.               9      NNE.         5      X.                  4 N.                  7 N. 6 N. (i XW. I xw. 
Juue  24 7     EXE.        7     E.               5     E.               5     E.               4     E.               4     ENE.          5     EXE. 5 NNE. 5 E. 5 E. 4 

EXE. 

Jnne  25 EXE.         9 E.               8     E.               7     ESE.         7     E.               7 IOSIO.          0      KSK.            6      ERE.            5 
ESE. 

0 ESE. H 

SK. 

SK 

7 
Jnne  26 W  X  W.      9 WXW.    12      XW.         15      XW.         13      WXW.    14 WXW.    10      WXW.      16      WXW.      1 

', 

\vx\\-. 
IS 

WXW 

18 

WM 
V.      19 

W 

S'W.        18 

June  27 WXW.    15 WXW.    15      W.             14      WXW.    12      XW.         14      NNW.     12      NXW.       18 XNW.       13 XXW. 11 XNW. 

13 

XNW.       15 NNW.         12 
June  28 X  X  W.       8 XW.          9     XXW.       6  !  N.              9     NNW.      «     NNW.      7     NNW.        8 XNW.       12 NNW. 

10 

NNW. 9 X. X. 8 
Jnne  29 XNW.     13 NW.         7     XW.         7  !  NNW.    10     NE.           7     XW.         7     XNW.        9 

XNW. 
9 XXW. (i      WXW. 

X  W. 
6 XXW.           0 

June  30 X.              «     XXE.        5     XE.            8     XE.            9     XE.           6     EXE.        7     ENE.          6     EXE.          6 NE. 6 XNE. 7      XXK.           7 XXIO. 

Mians 11.03                 10.77 10.73 10.47 10.13 9.60                 10.07 9.83 9.53 10.17 
10.23 

10.87 

1  p.  m.             2  p.  in. •  >  p.  m. 
4  p.  m. 

.">  p.  in             li  p.  m. 7  p.  ui.            s  p.  in. 
H  p.  in. 10  p.  m. 

11  p.  m. 
12  p.  m. 

. 
t 

Ifcilv 

Date. Direction       Direction    :    Direction        Direction Direction        Direction Direction        Direction Direction Direction Direction 
Direction 

Tin  an  vr 
locit  v. and                  and and                 and and                 and                 and                 and and and n ad and 

velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. 
velocity. velocity. 

velocity. velocity. 

1882. 
Juue    1 K.              10      E.              19 E.             16 K.              14 EXE.       12 EXE.      13 EXE.       14     EXE.       13 EXE.      17 NE.       18 XE. 19 NE. U 14.80 

XXK.       20      XXE.       20 XXE.       20 XXE.      18 N.            24 X.            23 X.              27      X.             24 1 f.          24 X. 25 

X. 

23 

X. 

23 

21.21 

June    3 X.                       X.              12 XE.           12 NE.          11 NE.         10 XE.          11 NE.           13      XE.           11 XE.        13 NE.       11 EXE.     14 10  XK. 

HI 

J  line     4 E               14      E.              14 E.              12 K.             10 E.            13 E.                            I?: E.                9      E.                7 E.              5 

E. 

3 
Calm. 

SW. 2 10.42 

June    5 WSW.       S      WSW.       7 WSW.       7 WSW.       5 SSW.        5 
SSW.         5 

SSW.         5      SSW. 
SSW.        5 

S. 

0 

S. 

8 

SK. 

j 

II  12 

June    6 SK.            HI      SK.            11 SE.            10 RE.            10 SK.            13 SE.            12 SK.            12      SK.              9 SE.            5 SE.           9 

SK. 

10 

SE. 

s 
June    7 ENE.         0      E.XE.         3 EXE.         3 ENE.        4 10  X  K.         4 ION  10.         4 7 NE.           8 I IE.         4 XI ;.      5 X10. 4 X  10. 5 

;..  .-s 

.Inne     s E                                         11 10.              13 E<E.        10 
ESE.      »14 KSE.        13 ESE.        15 ESE.        15 IOSE.       14 

E. 

18 

17 

17 

10.211 Jnne    9 E.               2U      E.                19 E.            M EXE.       20 ENE.       2(1 ENE.       18 E.             20     E.             20 ESE.      20 ENE.     2(1 EXE.      19 10X10. 17.  M 

June   HI EXE.        22       10.               20 EXE.       19 E.             is ENE.       18 EXE.       18 ENE.       W     EXE.       17 ION  10.      15 EXE.     10 

N  10. 

11 

XE. 

13 
June   11 10 

I:  <,]'        j-> KSK.        10 S s.                 7 SSW.         8 
SSW.         7      SSW.          0 SSW.       4 SSW.       3 

SRW 

2 
ESE. 

1 

(i.  12 

June   12 E.               7 0 XK.            6 X  10.            8 XE.         11 10 X  10.          11      NE.           13 1 

"E.         s 

NI X  10. 7 g 
7.71 

June  i:j ENE.         9 XE.           12 NE.           13 XE.           13 XE.          12 XE.           12 14      XE.          12 NXE.     11 
NXE.     HI 

0 
June  14 XXIO.         II      N  XK          9 XNE.      13 

XX  10. 
EXE.        12 

II 

10  j   NE.           10 
EXE.      10 NE.        10 X  10. 12 X  10. 11 

Jnne   15 XT.            in      XE.      i     li' XE.             II XE.           10 XE. X  10.            7 XE.           in      XK.            9 XE.           s 
XXK.      li XXK. 

10 
June   10 XXE.         s      NNE.         0      XXE.         0      XXK,         0 X  N  E.        7 0 XXIO.         7      XXI \ 

NI 

;E.    » X  X  I XXE : 7.  12 
•June  17 ENE.        11                        12      XE.           11                        M      K.              14 

10.              15                        !.-> 

K.-.10         11 

10  SK.      15 E 13 

K. 

II 
June  IS H) S.                             10.           U W.               1      W.              4 SW.            3 SW.            :i      SW.            li SW.          S 

SW. 

a 
SW. 

10 
.Inn.     19 SW.            9      SW.          HI      SW.            H SW.           II SW.          14 SW.          10 SW.          13      SW.           (» SW.        12 SW.        13 SW. 12 sw. 11 

•  June  2(1 WSW.       6 WSW.       s      WSW.       6 WSW.       5 WSW.       4 WSW.       6 
WSW.       (i      WSW.       U 

WSW.     5 
WSW.     0 

WSW.     0 WSW. 
0 

•  !nin    21 XXK        14 II      XXE.      13 XXK.       10 X  X  K.       1  1 XXIO.         s      X.                II      X. > 7 , n 
XX  \ 

V.     7 XXW. e 
XW.         14 Hi      X.XW.      Iii      XXW.      12 XXW.     1.1 

XXW.       S      XXW.     12      XW.         12 
NNW    12 XXW.    li 

XNW.   11 7 
4 XXW        4      XW.           i.      NW.           li N  W.           U WXW.      5      WXW.      5      WXW.      (i 

WXW.    .s X. 8 
' 

7 7 
Jan,    M X  X  10.         0 X.                -      X.                7      X.              Id X.                fi      X.                9      X.                           MO          li X  X  10.      s 

XXK.       li 
X  N  K.       S 7 

Jnne  25 7 K-K.          7      ESE.          n      KSK.          s      EXE.        in      10.                9      BSE.          7      ESE.          9 E.             8 KSE.        7 IOSIO 4 w. : 71  1 

xw.      L'n    xw.      is    xw.      iii    xw.      10    NW.      ;o    xw.      n    xw.      10    xw.      11 j 

fW.       17 

X\ 

V.       13 wx W.13 W  X  W 

13 

June  27 XNW.     12      XXW.     12      XW.           9 XXW.     14 N.              14 N.              12 XXW.      12      X.XW.      13 NNW.   11 
XXW.    10 

XNW.  11 

X. 

II 12.71 

II 
X.              10      X.               8 X.                g     N.                8 N.                8 X.               7      X.              11 

'XW.     II r  W    13 

XN\ 
V.    15 

XXW. 

16 
June  21) 

'XXW.       8      W.              :.      NW. W.                      W8W.        1      NW.           0 XXW.       7      X.                8 X. 

N^ 

'     5 

X. 6 X  X  10. 

June  30 NXE.        7 XXE.         9 XXE.      11 XXE.       10      NXE.       12      XXE.       10 XXK.       12      X.              12 NNE.    11 XK.         12 NE. 11 

EXK. 

11 

8.71 
Means. 10.90 10.77 10.43 10.  60                 10.  97 10.17 

11.0.1 
10.90 

10.  13 
10.63 

10.17 10.  03 10.40 

*  On  Mid  a  t'li  'i  -June  15,  1882,  iineniomcter  cupa  28  feet  above  the  ground. 



EXPEDITION  TO  POINT  BAJ;K(,\V,  ALASKA.  271 

Statement  allowing  the  direction  and  velocity  of  the  wind  at  Uylaamie  from  October,  1881,  to  Auyitist,  l-ss:;_ Continued. 

cii;lit  of  anemometer  ahove  surface  of  ground,  28  feet.     Washington  mean  time.     Correction  to  reduce  to  mean  local  time,  — 5k  17".     Velocity  given  in  miles  per  hour.} 

1  n.  m. 2  a.  in. 8  a.  m. 4  a.  m. 
6  a.  m. «  a.  m. I  a.  m. 

8  a.  m. W  a.  m.             10  ». m.             11  a.  ni 

12  m. 
Date. Direction Diuvlimi Direction Direction Direction Direction 

Direction         Hi;, 
Dilution         HIM  nil  m         Direction 

Direction 

and and 
ami 

and                 and and and                    anil ami                   nn< 1 nd 

and 

velocity. velocity. velocity. 
v,  -lucity. velocity. velocity. velocity. 

velocity. 

velocity.             M-lont.v.            velocity. 

velocity. 

1882. 

Jnly     1 NE.          12 NE.          10 E.             11 E.            11 ESE.        10 ESE.         6 ESE.           5 ESE.           6     SE.             4     E8E. U      ESE. 11 ESE.           13 

Julv      2 X  X  10.         8 E.               8 E.               7 ENE.        6 ENE.        9 E.              6 ESE.            9 
ESIO. 

i     ESIO.          5     ESE. 6 SE.               & 
Julv      3 ESE.         12 E.               7 E.               8 E.               7 E.              7 ESE.         8 ESE.            5 ESE. 

i      S-E.             6      SSE. 
10      SW. 

10 

W.                  8 

J  illy      4 W.              li W.             3 W.             2 W.             3 W.             2 Calm. SSE.             4      W.                4      SW.              5     SW. 7      SW. 8 
WSW.          8 

July     5 W.              4 WSW.       5 WSW.      5 W.              4 S.               3 S.               4 S.                   II      SSE.             7      S.                 Ill      S. 

20 

SW.              25 

July     6 WSW.     22 SW.          19 SW.         14 SW.          15 SW.         18     SSW.       10 SW.            18      SW.            15      SW.            21      SW. 22      SW. 

J" 

SW.             20 

JulV     7 SW.          14 SW.          15      SW.          11 SW.          11 SW.           8 SW.            U S                    5      S. ,      S.                   li      S 

1!      SE. 

4 E.                  5 
Julv       K IOS10.         14 E.              13 EXE.       10 EXE.       13 E.             12 ES10.         10 ENE.         12 E.              1 I      ESE.           11       E. 

12      1 

10 

E.                  10 

Jlll'v      9 
XW.           4 WXW.      7      W.              5 W.              7 W.           10 W.              9 W.             Ill     W. )      W.                7      W. a     w  sw.       7 WSW.          8 

Jl.K       111 E.              10 E.               12      E.              12 E.               11      ESE.         12 E.               8 ESE.          in      SE.               1      SE.              K     SIO. 7      SE. 5 Calm. 

Ji.l'v    11 XXE.        8 NNW.       5      XW.         11 XXW.      6     NNW.      5     WNW.     5 WSW.         4      WSW.         J      S.                   2      SSE. 
li      SSE. 

0 SIO.                7 

JnlV    12 SW.          12 SW.          16 SW.          14 SW.          14      SW.          15 SW.         12 SW.            11!      SW.            1 1     SW.           13     SW. 
17      SW. 

20 
SW.            20 

JulV   11; WSW.      IK WSW.     20 SW.          16 SW.          17 SW.         19 SW.         18 SW.            22      WSW.       20      WSW.       21      WSW. in    wsw.     HI 
WSW.         14 

July    14 WSW.       1      WSW.       0      WSW.       0 WSW.     10 WSW.      9     WSW.     10 SW.            11      SW.            12      SW.            14      SW In      SW. 

14 

SW.              14 

Julv    15 NNW.       8      X.              10      X.              10 X.                5 N.              8     NNW.       8 XXW.       12      X.                HI      X.                  K      X. 
!l      V. 

,, 

X                   7 
Julv    1(1 EXE.       10 E.            lo E.              10 10.              10 ENE.        8     E.               8 ENE.           9      E.                 Ill      10.                 11       10. 1  1      EXE 11 K.                  Ill 
Julv    17 EXE.       16 ENE.       10 ENE.      18 E.             19 E.              20 EXE.       Hi      EXE.         16 EXE.        1 <      EXE.         14      EXE. 

Hi      EXI- 

1(1 

EXE            18 

.In'.    18 XXW.       0 N  W.          5 X  W  .           6 W  X  W.     5 WXW.      5      W.              4      WSW.         it      WSW. i      WSW.         7      WSW. a     wsw.      7 
wsw. 

Julv     10 XE.             ii EKE.        U      XXE.        7 NNE.        6 XXE.        ti     XXE.        4      E.                 8     ESE.           8     SE.              7     SE. 

SK. 

8 SSK.             12 

Julv  -n XXE.         7 NNE.        0                       8 E.                71.                7      E.                II      E.                  6      E. •i      E.                  s      E. 
10      KXE 

12 

ENE.          12 
Jlllv    21 E.              21 ESE.        22 E.              24 ESE.        18     ESE.        19 ESE.        16 ESE.         18 ESIO.          20      ESE.          19      ESE. i-i    E.M-: 19 SE.              12 
Jim    22 EXE.        12 E.             11 K.              11 E  S'E.        9 E.               6 E.               6 BSE.           0     ESE. 

'      ESIO.            9     SE. 
I)      SW. 4 SW.                7 

.Inl'v   JH X.                3 N  W.          3 XW.          3 X  W.           5 NNW.      5 XXE.        6 XNE.          0     XXE.          7     XXE.          7     ENE. KXE.          5 10.                  8 

July   M ESE         11 ESE.        14 ESE.        11 ESE.        10 SE.             s     SE.            8     SE.             10     SE. 1      SSE.           12      SSK. 

l-i     SSE. 

12 

S. 

Julv    25 NE.            0 ENE.        7 E.               8 10.                li      E.                9      E.                !)      E.                11      ESE.          11      SE.                7      S. 
10      SW. 

1C 
SW.              20 

Julv    -li SSW.         1 SW.           1 Calm. 
WsW.       2 NW.          2 

Calm. 
('aim.                  Caiui. Calm.               Calm. 

Call, 
Calm. 

JulV    27 W.             8 WNW      8 XW.          7 XW.           4 NW.          5 NW.          4 XW.             (i      XXW. ,     XXW.      11     N. 
s     X  X  I 

10 XXE.          10 
.lulv     2> XNE.      18     NXE.      10 fcE.          10 XXE.      20     NE.          18     NE.          16     XE.           22     XE.           lit     XE.            18      EXE. 

1  it      10  X  I- 
IK 

ENE.           1C 

July   21) E.             16     E.             13 K.             12 SE.           18     ESE.        10     SE.           14     ESE.          17 SE.              15  (  ESE.          16      SE. 14      SIO. 16 SE.                 1:2 

.!l:h     SO ESE.        22      SE.           20 E^E.        18 SE.           18 SE.            17      SE.            14 SE.              16 SE.              18  1  SE.              17      SSK. 

1.-      SK. 

18 SIO.                   IK 

July   li! SW.          13 SW.         14 SW.         11 SSW.         8 SSW.       14 SSW.        10 SSW.          12 S.                 10      S.                 10      SSW. 11      SSW 10 SW.              16 

10.81                  in.  115 10.  10 9.  84                  10.  06                  8.  71 10.  sr, 10.19 
10.13                  11.2:1                  11.23 11.71 

1  p.  m. 1  p..m. 
3  p.  m. 4  p.  m. 

5  p.  m. 
ti  p.  m. 

7  p.  m. 8  p.  m. 0  p.  oi. 10  p.  m. II  li.  m. n  i  .  u Hale. 
Direction Direction        Direction. Direction Direction Direction DireJotioa Direction Dirertiou      Direction Dire.-i.iii 

nieanve- 

Direction      i,  .,.;,. 
and                   and                   and and and and and and 

and  ' 

and 

anil anil 

ralMity. vil.M-ity.         velocity. 
velocity. velocity. velocity. velocity. velocity. velocity. 

\  <•!(.<  Ity. velocity. 

1882. 
' 

Julv    .1 ES10.        lu ESE.       10 ESE.        11 E.            10 ESE.        10 E.               8 E.              9 E.              8 E.             8 
E-iE.       9 

KSK. 

8 
JulV      2 SK.             7 8     E.               6 ESE.         9 E.               8 ESE.        12 E.            13     E.            11 E.           15 ESIO.       15 ESE.     ;r, ESE. 12 

Jnlj      .; 
WXW.    10 WXW.    12 WNW.    13 XW.         12 WNW.   10 WNW.   10 

NW.        11-    NW.          9 
NW.      10 

x  w.      i; 
WXW.    5 

W. 

li              -  1,7 
.iuU       1 WSW.      7 WSW.       7 WSW.      7 SW.            7 SW.          8 

WSW.       8 
WSW.      K      W.             6 W.           5 W.            5 W.            5 w. 5              5.4J 

Julv        5 SW.,        24 SW.          21 
sw.        •_:, 

SW.          211 SW.         10 SW.          12 WSW.     13     WSW.     12 
WSW.    12 WSW.    11 WSW.   15 

sw. M 
JulV      0 SW.          IS SW.          20 SW.          18 SW.          21      SW.          18 WSW.     17 WSW.     14     SW.         13 SW.        Ill 

SW.        12 SW.        11 SW. 11           1(192 
XXK.-        6 10.                9 i:             :t E.              11       10               11 10               13 E.              14      E.              13 ESE.      14 

E  -SI-:.       Hi 

ESE.       19 

Hi 

Julv       h 10.              Hi      ESE.        12 K.              10 E.          12    E  ;E.     10 EXE.         8      E.                9      EXE.         8 ENE.      8      XXE.      7 X.              6 

X  X  W 

, 

July      !> WXW.      ti      W.              7 WXW.      5 XXW.       4 X.              5 X.                II      NNE.        8      NE.          11 EXE.     12     E.            13 
10X10.     15 

KSK. 

Hi                S.  4li 
.  illv    10 Calm.               XXW.      0 XXE.        5 XXE.         li      XW.          0 NXW.      7 X.               5      NNW.       ti N.            6     NXK.    11 

XIO          Hi EXIO. 
1  1              7.  54 

.  uly   11 li      SE.            10      S                13 SW.          17      SW.          13 W.             9 W.              I!      W.              8 W.            9 
WSW.     8 SW.        12 wsw 13 

SW.          2,1      SW.          J.i      SW.          21 20      SW.          24 SW.          20 SW.          IK      WSW.     16 WSW.   19  I  W.          23 WSVV.   Ill 

wsw 

17.12 

WSW.     H      WSW.     14      WSW.     13 WSW.     15      WSW.     13 WSW.     12 WSW.     10      WSW.     12 WSW.     II      WSW.   10 WSW.    1] 
sw. 

SW.          It SW.          10 SW.          Hi      WSW.     15      WSW.      12 WSW.     15      W.             12 W.             7      W. WXW     4 

X  X  W 

B 

.lulv     15 ii      X.                5 X.             7 NNE.         S      XXE.         7 XXE.       10      XXE.        9 N.              9 NNE.     11 XE.        11 

EXE. 

11 
.  ulv     Hi 10.               1', 10X10        15      E.              15 EXE.       10 EXE.       17 ENE.       17 EXE.       20      EXE.       18 E.           22 

E.            20 
EXE.      IS 

EXIO. 

111  OJ 

EXE.       17      EXE.       17      ENE.       16 E.             Hi 10X10.       12 E.               9 E.                11      XXK.         7 XXE.      8 NXE.      7 

X. 

5              111.75 
July    1- 

W               5      W.              5       W.              5 W.              5 W.              5 XW.           li NW.           4      XW.           3 XW.        II WXW.    4 X.             I N. 

5.42 

WSW.       4      SW.          14 WSW.     ir, WSW.       8 
wsw.     c WXW.    11 

WXW.      5 
W.            2 

WXW.   li 
WXW.    2 

N. 

EXE.        IS      E.               is      10               17 E.              18 E.              17      E.              14 E.             Ul      10. E.            Hi E E.            1  2 BSE 

20 

SK.            12      SE.            1!                          5 sK.            4 Calm.               WXW.     3 NW.          5 NW.          6 
NNW.     4 

XXE.       7 XXK.       7 !) 
SW.            n      SW.          10      SW.            8 WSVV.       7 WSW.      5 

W.            :; XW.          5 N  XE.        8 E.          11 E.           12 9 
K.                             in    SSK.      15 SSE.        10 SS10.         11      X.                7 X  W.          7 SE.           li E.           12 K.             12 

12 

Jul.    Ji .•isE.          U        SE.         12      SSK.         li SSE.         Hi      S                15 XW.           K XXW.       ti      WXW.     4 NXW.     5 X.            6 

X  N  1  .       ,- X  10. 

4 

July   25 SW.          1.-      VV  .            14 W.            16 W.              8 WSW.      8     WSW.      4 SW.            7      SW.            I, WSW.     2      W.            li WXW.    2 Calm. i  aim.                WSW.       7 WSW.       6 WSW.       7 WSW.       Ii      SW.          20 SW.          12      WSW.       8 \V.            8     W.           9 
WSW.   12 W. 10                4.  C,2 

•ful\    27 XXK.         n      X.               K      X.              12 NXE.      14 XXE.      15 N.              12 XXK.       Ill N.             19 N.           17 N.          18 

XXK.     'JO 

XIO. 17 
Julv    2.1 XE.          Hi      XE.           10      EXE.       12 EXE.        13 EXE.      12 EXE.       11 NE.          12 11 E.            11 E.           12 E.            12 

ESE. 

U 
Julv     2.I SE.            18 SE.            20      SE.           20 SE.            18 BSE.       20 SE.            17 

ESE.        18 SK.           17 

ESE.      -.0 
m       ' 

SIO.           20 
10sK. 

•Jo 

•M:. 
SSE.         22 

SSK.         2'J M SSE.           22 SSW.       20 WSW.       8 

WSV. 

WSW.     7 SW.          7 
SW.           '.I 

SW. 

13 
July    I!  I SW.           Hi 

SW.          IK      SW.          -.Ml SW.          19      SW.          16      SW.         .12 WSW.       7 W.             7 W.            3 NW.        2 
KSK. ESI;. 

n         11.5; Heani 11.85                 12.21! 12.  71 
13.10 

11.87                 10.87                 10.52 

9.90 

9.61 
10.52 10.81 

10.7 

10.  8.' 



272 KXI'EDITION  TO   POINT   I!AIM,M)\V,   ALASKA. 

Statement  xhoirin;/  tin'  direction •  and  relnriti/  of  tic  irintl  fit  U<i'.«<nn'«'  t'rtim  October,  1    si.  /,  .!.«</.•<«?,  iss.i — Continued. 

[Height  of  anemometer  above  anrface  of  ground.  28  feet.    Washington  mean  time.     Correction  tn  rcihici    to  mi  -an  local  time, —5k  17"'.      V,  locity  ;:i\  en   in  .our.) 

1  a.m. 2  a.  m. 3  a.  m. 4  a.  m. 5  a.  m. B  a.  m. 7  ;i.  m.                  N  ii.  in. (1  a.  m 

10  a. 

HI. 

11  a.  in. 
!2  in. 

Date. Direction Direction Direction Direction Direction Direction Direction Direction 
liin  ction 

Direction 
Direction 

I  >iierf  ion 

ud and                 and ami 
:md 

Jllll! 
and 

mill 
aud an 1 ; 

ml 

.itnl 

velocity.          \elneiiy           veloeit'.          veloru. M  l'«  i'y.           velocity. ;  i-luc-l  ,                 \Hocitv  .               yclocitj. 

\vloc 

1;  . 

velui-itv. 
V 

1882. 
Aug.    1 ESE.         1(1      SSK.          17      Si:.            14 SS10.         17 

WNW.   28 
W  .            20 WSW.       21 

WSW.       18 WSW. 17 

SW. 

M SW. 15 SW.              Hi 

XW.           1       XW.           •_'      X.                4 XXE.        f,      XXK.         <;      E.                (1 10.                  K      10.                  8 E. 

III 

10  X  10 

12 

XK. 12 1 12 
Aiic.    3 \VS\V.     1(1 WS\Y.     IK      SW           20 SW.          28 WSW.     28 WSW.     26 WSW.       24 WSW.       2(1 WSW. 

17 

W. 

20 W. 20 
WSW.          1- 

X  W  .          7 XW.           2      WXW.      2      E.                2      ESE.          0      KSE.          0 KSK.           11      SK.              Hi SE. 17 

SSE. 

1U 
s. 

17 sw. 
Aug.    5 X               10      X.                6 X.             6 NE.           7     ENE.        6 ENE.        8 ENE.           7 ENE.           8 ENE. 11 ENE. 

12 

E, 16 K U 
Aug.     6 KSK.        41      SE.            2* SE.           2* SE.           32     SE.          28 SE.              20 SK              20 

1« 

S. 15 S. 

14 

SSW 

13 

Hi 

All-.     7 SS\V.       32 SS\V.       30 SSVT.       27 SSW.        2K W.            26 W.            21 W                 2K W.              28 W. 

211 

W. 

32 

W. 

W 

•'.-, 

\VS\V.     17      \VS\V.     11 S\V.           9 WSW.     16 WSW.     15 WSW.     10 SW.               5 S.                   7 

s. 

8 

SSE. 

12 SSE. 
13 SSE.             22 

Aug.    9 S.                                         28 SSW.       24 S.               26 SSW.       24 
SSW.       24 

SSW.         27      SSW.         28 

SSW. 

26 

SSW. 

27 

S<W 

H 

SW. 

Aug.  10 W.           18 W.             14      WSW.     14 W.              9 XW.          4 KSK.          4 ESE.            8 10.                 7 ESE. 
10 ESE. 

10 

uSB 

in 

SIC 

29 
Aug.  11 SSE.         24      SSE.         17      SSK           If,      SSE.         19 SSE.         14      SSE.         14 SSK.           14      SE.              16 

S8B. 

10 

SSK 

12 SSE. 9 
SSK.               9 

A.m.  12 S.                  :>      SS\V.          V S.               10 S                1« S.               11)      .SSW.       16 SW.            20      SW.            20 SW. 22 

SW. 

22 

SW. 

24 S\\ 

'.              24 

All-.  13 X  \V.         22 N  W.         24 N  W.         24 NXW.     24 XW.         18 NW.        18 NW.           IK      NW.           18 NW. 

17 

XW. Hi NW. U XW.             If, 

Aug.  14 XX  E.        5 X.               3 XE.            4 E.                5 E.               8 FXE.         6 EXE.          5     EXE.          6 KSK. 8 E. 8 

SE. 

-      KSK.              9 

Aug.  15 E.             16 ESE.        16 ESE.        15 SE.            16 ESE.        14 ESE.        14 KSK.        Hi     ESE.       17 
KSE. 

18 

SE. 

IK 

SE. 
KSK.             IK 

Aim.  Hi ESE.        24 ESE ESE.        20 ESE.       2u E.             19 10.             20 E.               IK     E.               20 E. 20 E. 20 K. 18 M 
Au-.   17 KSK.        22 

20 

ESE.        20 E.            18 ESE.        17 ESE.        16 ESE.          17 17 ESE. 17 ESE. 20 

E. 

20 E. M 
Aug.  18 ENE.      19 1.1      10.              13 EXE.      16 EXE.      15 E.              13 10.               16 14 ENK. 12 E. U KSK 10 E. it 

Aug.  19 ENE.       11      ENE.         II      XE              7 NE.           8 ENE.         U      EXE.         7 ENE.          8 
10  XE.           8 E. K E. 

i;     10. 
7 4 

Aug.  20 SE.            '.l     SK.           11 SE.            12 SSE.        13 SSE.        12 SSE.        12 SSE.           10 
SSE.           10 

SSE. 

11 

SSK. 

n 

SSK. 

10 

SS 

0                9 
Aug.  21 ENE.        7 XE.            !l      XE.            C      NE.            6 NNE.      13 XXE.       15 XXIO.         1(1      XXE.         18 

X  X  10. 

IK 

XNE 18 XXK.         16 XXIO.          Hi 

Aug.  22 ENE.      20 NE.          Hi     NE.          15 NE.         18 XE.          16 XK.          15 NE.             14      NE.            16 X  10. 14 XE. 
11     NE. 

11 XE.               12 

Aug.  23 WNW.     2 S.                6 S.                 5 S.               5 S.                4 Calm. 
ESE.            4 SE.               4 SE. 4 

ESE. 

.-i      1CSK 

,~i 

II 

Aug.  24 XE           14 NE.          12     NE.          13 NE.          12 NNE.      10     NNE.      11 NNE.       12     NNE.        13 NE. 13 

NE. 

15 

XK. 

14 
XE               14 

Aug.  25 E.              8 ENE.         9 ENE.      10 ENE.      10 ENE.       10 XE.         12 NE.          14 NE.          18 

NE. 

U 

XE. 

14 

NIC. 16 NE 19 
Aim.  2U NE.          18 NE.          IK XE.          17 XE.          17 XE.          18 NE.          16 NE.           16 NE.           16 NE. 20 

NE. 

20 NNE.       20 XXE            21! 
Aug.  27 -X.             18 N.             18 NNE.      17 NNE.      17 XVK.       19 NE.          18 NNE.       14     NE.           14 NNE. 10 XE. 11 NE. 11 M 

II 

Aug.  2(i E.              8 NNE.       8 XE.           7 E.               5 ENE.         5 ENE.        5 ENE.         5 E.               (i E. 4 E. 
1       1C. 

3 B. K 

Aug.  2'J 
E.               7 E.             6 ENE.        6 E.               5 ENE.         6 ENE.        6 EXE.           6 ENE.         5 ENE. 6 ENE. 

K      10  XE 
li      10X10.             (i 

Au^.  :io NE.          10 NNE.      12 NNE.      12 NE.         10 NE.          10 NE.         10 
NE.        •      8 

NNE.         0 NE. 

18 

XE. 12 NE. 

10 

XI 

II 

Aug.  31 E.                9 10.               5 E.               6 K.               4 ENE.        4 
NE.          6 NNE.         8 NNE.         8 X  10. 8 NE. 9     NE. 

HI 

NE.             13 
Means. 14.84 13.68 

12.  97 14.00 13.81 
12.  W 13.48 13.84 14.00 14.48 

14.65 
15.00 

1  p.  m. 2  p.  m. S  p.  m.            4  p.  in. 
5  p.  m. 

(1  p.  m. 
7  p.  m. 

8  p.  m.           H  p.  m. 
10  p.  m. 

11  p.  in. 

12  p. 

m. 
Iliiilv 

Date. Direction Direction Direction       Direction Direction Direction Direction Direction       Direction 
Direction 

Direction Direction 
mean  v»  - and and and                 and and and and and                 aud and and 

and 

velocity. velocity. velocity. velocity. velocity. velocity. velocity. 
velocity.        velocity. 

velocity. velocity. velocity. 

1882. 
Aug.     1 s\v.        16 S\V.          16 SW.         1(1     SW.         17 WSW.    13 WSW.    16 WSW.     12 WSW.    12     W.         15 WXW.  12 

WNW.   s XW. ^ 
Aug.    2 E.              14 E.              13 E.             17     E.             16 E.            14 E.            16 E.             17 10     ESE.      11 E. 7 SK.          12 

SK. 

11 

10.  17 

Aug.    3 W.            18 W.            17 WNW.   19     W.            17 W.           16 WXW.    12 WNW.   12 WNW.    11      WXW.  12 WNW.  12 
WXW.    K WXW.    K 17.  12 

A  ug.    4 NW.        12 NW.         24 NW.        13     NNW.     20 NXW.    20 NNW.    18 XXW.     16 XXW.     12     NNW.  12 XXW.  13 
X.            15 XW. 

11 

12  -10 

Aug.     5 E.              20 E.            2t E.             28     E.             34 E,             32 E.             32 E.              M ESE.       34     ESE.      38 E. 40 1C  <E.      41 BSE. 40 
S.              16 S.             19 SSW.       2H      SS\V.       26 SSW.       27 SSW.       34 SSW.      26 SSW.       26     SSW.     32 s 

32 

SSW.     2!l 

2C, 

24.  07 
W.            28 W.           24 WSW.    28     WSW.    24 

WSW.     24 WSW.    26 
W.            2(i W.            24      W.          22 W.          20 

W.          211 
W. U 

2!i.  12 

SSE.        25 SSE.        28 SSE.         30      S.               28 S.               26 S.               23 WS\\ SW.          27      S.             12 S. 23 ssw.    2:: 
SSW. 

24 

IK.  17 

An-.     !l SSW.       34 SS\V. SW.          3tt      WSW.     39 
WNW.   27 WNW.   28 WXW.    28 

WNW.   28     WNW.  2.-> 
WNW.  28 WNW.  22 WXW 

.2(1 2;.i::i 

Aug.  10 SE.            22 SE.          17 SSK.         Hi      SSK.         16 SSE.         14 SSE.        15 SSE.         10 
S.               17      S.             16 S. 22 S.             20 

s. 

21 

14.38 
Aug.  11 S.                 9 S.              8 SSE.           9      SSE.         13 S.              13 S.               22 S.              20 S.               18      S.             12 

SSE.          II 
SSE.       13 

SSK. 

Aim.  I-.1 
\V.X\V.    23 XW.         22 X  \V          21       NW.         2li NW.        2(1     NW.        26 XW.         32      NW.         28      XXW.  32 Nl IW.  29 

NXW.  211 

XW. 

31 

22  33 
Aim.  i:i xw.      1:1 NXW.     12 NNW.     13     NW.        12 NW.        12 NW.         12 XW.           i) XXW.       II      XXW.     9 XXW.     K X  N  W.     7 X  X  W 5 

14,  M 

tag,  n JOSE,       s SE.            10 E.             12     ESE.        11 ESE.        13 KSE.        12 
E.             if, ESE.        lf>     E.           14 

E. 

14 E.            M ESE. 

If, 

Aim.  u> 
23 

SE.           LO ESE.        22      KSE.        23 E.             24 ESE.        23 ESE.       24 E.           •.•:;     10.          24 ESE.       2» E.            24 21 

18.88 Aug.  10 22     EXE.       21      E.             21      ESE.       22 E.              21      JO.              2(1 E.             20 E.            20     E.           20 K. M E.           21 E. 22 2".  f,K 
Aug.   17 E.              21 

ESE.        20      ESE.        24      j,;.              ._,-, 
E.             22 E.              22 ESE.        24 E.             20      10.           22 10. 

23 

E.            22 E. 

2(1 

20.  :,n 

Aug.  18 E.              16     E.              11      ESE.        23      E.              24 E.              20      10.              20 E.               20 10.              Hi      EXE.     1C 10. 17 10.            Hi KXK. 14 

hi.  211 
IB      KSE.         8 BSE.          s      KSE.          8      SE.            10 E.               !) ESE.          9 10.            10 10.              15      ESE.       11 E. 18 E.            13 

SK. 

U 

11.21 

Aug.  2(1      SE.              II      SK.              II      SE.              8      SE.             8 SE.             8 ESE.          8 KSK.        10 
10.              Ill      EXK.       !l EXE.      12 KXK.      11 

EXK. 
10 

HI  08 

Aug.  '-'I 
.XE.          15 NE.          Hi     XE.          1C     NIO.          15      XE.          17 NE.          17 

17 

NE.          17      XE.         17 EXE.     US 
NIC.        19 XE. 

20 

If,    UK 

An-.  22 NXK.       U XXE.       13 XXE.       13      X.              in      N.              Id      XXW.     10 
X  X  W.       8 

XXW.       (i      X. X> 
W.      K 

wxw.  :. 
WXW .    4 12.  W 

Aug.  2;! 1.                 s      EXE.       10 EXE.       13      10.              13      EMC        11      ENE.       11 EXIO.        11       K.               Ill      1C.              !i ENE.       8 EXE.       K ENK. 11 

7.:;:; SE.           14      XE            l:i .XE.           12      XXK.       14      XXK.      15      NNE.       12 XXE.       11 XXE.       11      XXIO.     12 NE.        11 EVE.     HI E. 9 12.88 

Aug.  2", 
NE            Li)      XE.          22      NE.           22      XE.          22      NE.          24      XE.          22 NIC.          2.1 

NIC            2J      M'.        22 X  K.        23 
\  1C.        21 

20 

17  4li 

Aug.  213 XXE.      20      XXE.       21      XX  10.       211      XXE.      20      NE           2ll      XE.          211 XE.          22 XE.          22      XK.        21 

NJ 

2(1 

X.>K.    22 
NNE. 

18 
Aug.  27 E.XE.         9 EXE.         <l      NE.            7      XXE.       11       NNK.       12      NE.           10 ENE.        K X  10                        X  10        II XE.          9 XE.        11 

EXIO. 

e 11.90 
Aug.  2K E.                5      ESE.          r.      Calm.                XXE.         4      X.-E.         5      XE.            7 XK.            7      KXK.         8      ENE.       7 NE.          7 10  NE.       7 10X10. 7 

Aug.  30 
Aug.  31 

Means . 

BNE. 
XK. 

NE. 

ENK.         7 
X  1C.  11 
XXK.       12 

EXE. 
XK. 

8 
13 

KXK.        li.      KXK        Hi      XK.  0 
XK.          11      XXK.       11      XE.  10 
X.  11      X.  U      X.  12 

ENE. 

ENK. 

10  V  E 

X  10. 

XE.         10 

10X10.       II 

X  E. 

NE. NE.        10  j  NNE.     HI EXK.       K      E.  10 

15.  81 15.94 17.  (1C 
17. M 

17.13 17.23 17.06 10.71 
16.39 

10.97 16.  K 
15.  81 

7.117 11.88 

15.33 



KX  1'EDITION  TO  POINT  BAliKOW,  ALASKA. 

273 

xhotchifj  flir  direction  and  rHocih/  of  the  wind  at  ff/ltiftmicfrom  October,  1881,  to  Avf/uxt*  1883— Continued. 

tl  iif  mi. -11111]'  i.    Washington  mean  time.     Correction  to  reduce  to  mean  local  time,  — 5h  17m.    Velocity  given  iu  miles  per  hour.} 

Date. 

1  il.  in. 

•2  a.  m. 
3  a.  m. 4  a.  m. r>  .1.  in. 6  a.  m. 7  a.m. 8a.m. 

»  a.m. 10  a.  m.              lla.m. 

12  in. 
Direction 

and  " 
velneit  \  . 

Direction 
ami 

velocity. 

Direction 
and 

veloeit\. 

Direction 
and velocity. 

Direction 
and velocity. 

Direction 
and velocity. 

Direction 
and velocity. 

Direction 

and velocity. 
Direction 

and velocity. 
Direction         Direction 

and                   and 
velocity.           velocity 

Direction 

Hid 

VI  ]'•• 

1882. 
Sept.      1 

Sept.     2 

XXW.     28 
NNW.     10 

NNW.    27 
NNW.      6 

NNW.    32 
NW.         5 

NNW.     29 
WSW.      2 

NNW.    26 
SW.          4 

NNW.    27 
SW.          3 

NNW.      23 
SW.            5 

NNW.      22 WSW.        7 N. 
W. 

U 
e 

N. 

SSW. 

22     N.               17 
8     SW.            7 

N.                15 

SSW.             6 

:     SE.             9 
Si-],!,    4     ESE.          8 
Sept.    5     ESE.       10 
Sept.    6     E.              8 
Sept.    7     ENE.      13 

SE.          12 
ESE.          .S 
ESE.        10 
E.             10 
NE.         12 

ssi-:.      is 
ESE.       10 
SE.           11 
E.               8 
ENE.      14 

SSE.        16 
ESE.         6 
SE.          11 
ESE.          9 
ENE.      11 

SSE.        14 
ESE.         6 
SE.          10 
ESE.         6 
NE.         12 

SSE.        14 
ESE.         6 
SE.          10 
E.              5 
NE.         12 

SSE.         16 
SE.             7 
SE.            10 
E.               6 
ESE.         13 

SSE.          14 
SE.              9 
ESE.         11 
E.               6 
NE.           10 

SSE. 

SE. 

ESE. 

E. 

NNE. 

10 

10 

12 
B 

13 
SSE. 

ESE. 

NNE. 

18     SI-:.             13 
12     SSE.          10 
12      ESE.         12 

6 
2u     NE.           14 

SE.             14 
9 

12 
7 

NE.             13 

NE.           14 
0     ESE.        16 

Sept.  10     ESE.        20 
Sept.  1  1                      23 
Sept  12    NNW.     8 

E.             18 
ESE.        12 
ESE.       14 
E.             22 
NW.          8 

ENE.      14 
E.            13 
E.             18 
ESE.       18 
NNW.      8 

NE.         12 
ENE.      13 
ENE.      21 
ESE.       16 
NW.,      10 

NE.           9 
E.            13 
E.            19 
ESE.       11 
WNW.   11 

NE.           9 
E.            10 
ENE.       20 
ESE.        12 
NW.       13 

NE.             9 
ENE.         14 
E.               20 
ESE.         11 
NW.          14 

NE.            8 
ENE.        12 
E.               20 

ESE.         .  8 NW.         12 

NE. 
ENE. 

E. 

ESE. 
WNW. 

n 
12 

21) 

8 
12 

NE. 

NE. 
E. 
ESE. WNW 

12     ENE.          9 
1.1      F.NK.         14 

20     E.              20 
8 

WNW.     12 

ENE.          11 
13 

E.                21 
E.                  7 
WNW.       14 

Si-pt.  Hi 
Sept.  14 
Sept.  15 
Sept.  10 
Sept.  17 

WNW.    12 
N  N  E.       14 
SSW.         3 
E.              12 
NE.          26 

NNW.    12 
NNE.      14 
SSW.        4 
ENE.      15 
NE.          27 

N.              9 
NNE.      13 
ENE.        5 
E.            16 
NE.         27 

N.             10 
NNE.      13 
ESE.         4 
E.            19 
NE.         28 

N.           12 
NNE.      12 
ESE.         5 
E.            16 
NE.         24 

N.           12 
NE.         10 
E.              6 
E.            17 
NE.          18 

NNE.        12 
ENE.          5 
E.               8 
E.              17 
NE.           15 

N.             11 
ENE.         4 i-;.            8 
E.               10 
NNE.        14 

N. ENE. 
ESE. 

E. 
NNE. 

11 
3 
6 

IX 

U 

N. 
ENE. ESE. 

E. NNE. 

1.-.      NNW.       13 
ENE.          2 

8     ESE.           7 
19     E.              20 
16     NNE.       17 

N.                14 KNE. 

ESE.             8 
E.                 22 

NE.              12 

Sept.  IX 
Sept.  Ill 
Sept.  2n 
Sept.  'I] 
Sept  22 

SW.           7 
NW.          7 
\\.            13 
SE.             8 
NE.          17 

wsw.    7 
WN\V.    11 
W.           15 
ESE.         8 
NE.         16 

WSW.    10 
WNW.   11 
NNW.     14 
ESE.          8 
NE.          16. 

WSW.      9 
NW.        13 
NNW.    16 
SE.           11 
NE.          18 

W.           10 
NW.       15 
NNW.    14 
E.              9 
ENE.       16 

WSW.    12 
NW.          9 
NNW.     12 
E.               8 
ENE.       18 

WSW.      14 
WNW.       5 NNW.      13 
E.               7 
ENE.        16 

WSW.      13 
WNW.     12 
NW.           7 
E.               8 
ENE.        16 

WSW. 

W. 
NW. 
E. 
NE. 

14 

18 
5 

12 
16 

WSW. 
W. 

E. 

E. 
ENE. 

15     WSW.      18 
13     W.            17 
2     NE.            4 

12     E.               11 
15     ENE.        16 

WSW.         16 W.              19 

ESE.            4 
EXK.             8 
ENE.           16 

Sept.  24 

Sepl.  2.'| 
Sej.t.  -6 

E.             12 
ENE.       20 
N.             28 
S.               6 
W.            16 

E.             11 
ENE.       17 
N.             29 
S.              10 
W.            18 

E.             15 
NE.          17 
NNW.     28 
SSW.         8 
W.           16 

E.             14 
NE.          18 
NNW.    26 
SSW.      11 
WSW.     15 

ENE.       15 
NE.          IB 
NNW.     23 
SSW.        8 WSW.    10 

ENE.       14 
NE.         18 
N.            22 
SSW.       10 
SSW.      10 

E.              16 
NE.           16 
N.             23 
SSW.          11 
SSW.        10 

ENE.        14 
NE.           17 
NNW.      23 
S.              10 
SSW.        13 

ENE. 
NE. 
NNW. 
S. 
SSW. 

U 
10 
17 

ia 

13 

ENE. 
NE. 
NW. 

S. 

S. 

17     ENE.        16 
19     NNE.       22 
13     NNW.      17 
17     S.              18 
17     SSW.        17 

ENE.            14 
NNE.           22 

NNW.         2C 
S.                  20 

SSW.           10 

Sept.  28 

Sept.  30 

SSW.       17 
WSW.    29 
SS\V.          5 

SSW.        18 
WSW.    22 
S.               6 

SSW.       22 
W.            18 
SE.            6 

SSW.       20 
WSW.     17 
SE.           8 

SSW.      16 
WSW.     11 
ESE.         7 

SSW.       20 
SW.           8 
ENE.       10 

SW.          18 
SSW.          7 
ENE.        13 

SW.          15 
S.                 6 
ENE.         15 

SW. 
SSW. 

E. 

30 

IS 
111 

SSW. 
SSW. EXE. 

20     SSW.        23 
23      SSW.         24 
23     ENE.        26 

SW.             24 SSW.          23 

EXE.          28 

13.97 13.97 14.17 14.20 12.67 12.  50 12.47 •  12.03                  13.17 14.3 !                    14.  27 
14.30 

Date. 

1  p.m. 2  p.  m.            3  p.  ra. 4  p.  m. 5  p.m. 
0p.m. 

7  p.  m. 
8  p.  m.           V  p.  ni. 

10  p.  m. 
11  p.m.         12  p.m. 

Direction 
and 

velocity. 

Direction       Direction 
and                 and 

velocity.         velocity. 

Direction 
and velocity. 

Direction 
and velocity. 

Direction       Direction 
and                 and 

velocity.         velocity. 

Direction      Direction 
and                 and 

velocity.       velocity. 

Direction 
and 

velocity. 

Direction      Direction    mean  Te" 

and               and           Ioclt>- 

velocity.       velocity. 

1882. 
Sept.      I 

Sept.    2 
N.            10 
SE.           7 

NNE.      10     NW.        11     NNW.    10 
S.             10     S.             11     SSE.        13 

N.             6 
S.             13 

NNW.      6     NNW.      7 
SSE.        13     SSE.        14 

NW.         8     NW.        9 
SSE.        15     SE.         19 

NNW.  11 

ESK.     i.-. 

NW.      11      NNW.    9            1C  62 
ESE.      17     SE.         14 

Sept.    :: 
Sept.    4 
Sept.    5 
Sept.    6. 
Sept.    7 

SE.           17 
S.               9 
ESE.        12 
ENE.        7 
KM-;.     12 

SE.          19     SE.          16     SE.          12 
SSE.         0     SSE.         8     s.              7 
KSE.        10     ESE.        10     ESE.         8 
NE.           8     NE.         11     ENE.        9 
NE.         11     NE.          12     ENE.       13 

SE.            7 
SSE.         12 
E.              9 
NNE.      11 
NE.         13 

SE.             0      SE.              II 
SSE.       12     SSE.       1:1 
E.             11     E.             11 
NNE.      10     ENE.       11 
E.             12     E.        .     16 

S.               5     SE.           5 
SSE.         13     SSE.       12 
E.             13     E.           13 
NE.          13     NE.        13 
E.             16     E.           15 

SE.            5 
SE.           9 
E.            12 
NE.       13 
ENE.     16 

KSE.        6      ESE. 

ESE.       7     ESE. 
E. 
ENE.     12      NK. 
NE.        13      NE. 

6           11.96 
9 

9           lii.Tl 12 
13 

Sept.    8 
Sept.    9 
Sept.  10 
Sept.  11 
Sept.  12 

ENE.       12 
E.             15 
E.            22 
E.              5 
NW.        14 

ENE.       11. 
E.             18 
E.             20 
Calm. 
WNW.   13 

NE.          16 
E.              16 
E.             22 
NE.            7 
WNW.   13 

NNE.      14 
E.             20 
E.             23 
NE.            7 
WNW.   14 

ENE.       13 
ESE.        20 
E.             24 
NE.           5 
WNW.    12 

NE.          14 
E.             21 
E.             22 
NNE.        6 
WNW.    11 

NE.         13 
E.            21 
E.            22 
NNE.       6 
WNW.  11 

NE.         14     E.           12 
ESE.        23      E.            22 
E.              23      E.            23 
NNE         5     NNE.      5 
WNW.   11     WNW.    8 

E.          12 
E.           22 
E.           28 
NNW.     5 
NW.       10 

E.           13     ESE. 
E.            20      E. 
E.           25     E. 
NNW.     8     NNW 
NW.      14     X  W. 

13            12.21 
21.21 

6              8.98 
10            11.50 

Sept.  13 
Sept.  14 

Sept.  Ifi 
Sept.  17 

NNW.     14 
E.               2 
ESE.        10 
ENE.       22 
NE.            7 

N.            10 
KSE.          2 

11 
E.              2t 
NE.          6 

N.            14 
SE.            2 
ESE.        10 
ENE.      24 
NNE.        3 

N.             13 
SSW.         8 

11 

KNE.       27 
NNE.        2 

N.             13 
SSW.         6 KSK.          7 
ENE.       24 
NNW.      6 

N.            13     N.             14 
WSW.       5      SW.            5 
ESE.        11     ESE.        11 
ENE.      27     ENE.       2ii 
NNW.      4     NNW.      4 

N.              14      N.            16 
WSW.       2      SSW.       2 
ESE.        11     E.           11 
EXE.       26     NE.        28 
NW.          5      NW.         5 

N.          16 

SSW.      2 E.           12 
NE.         26 
NW.         4 

N.           15     NNE. 

Calm.           ss',\  . 
K.            12      ENE. 
NE.        26 
WXW.    4      WSW 

in         is.  ox 3              5.58 

24            21.20 
4 

Sept.  1^ 
Sept.  10 

Sept     -M 

Sept.  •_>] 

W.            13 
"W.            19 
SE.             4 
NE.         10 
EXE.       16 

SW.          12 
W.            16 
ESE.         4 
NE.          10 
E.              16 

W.            13 
W.            16 
SE.             7 
NE.         11 
E.            15 

W.            12 
W.            15 ]-:.           5 
ENE.      12 
E.             16 

WSW.     11 
W.           17 
SE.            6 
NE.          14 
ENE.       14 

wsw.   10 
NW.        16 
SE.            7 
NE.          16 
ENE.       13 

W.             12 
WNW.    17 
SE.            10 
NE.           15 
ENE.       15 

W.            12     WNW.  12 
WXW.    18     WNW.  15 
si-:.         8    KSE.    n 
NE.          14     NE.        1(1 
NE.          15     ENE.     15 

NW.       10 
WXW.  10 
ESK.      11 
NE.         17 

EXE.      15 

WXW.    7      WXW.    II            11.50 
WXW.  If,      W.           In            13.% ESI-:,      in     BSE. 

NE.       17     ENE.    16           11.  M 
EXE.     HI      ENE.     12            15.46 

Sept.  2:; 

Sept.  27 

Sept.  2S 

Sept.  I'll 

Menus 

ENE.       16 
XXE.      28 
NNW.       9 
S.              20 
S.              14 

SW.         24 
S\V.          21 
ENE.       32 

ENE.      20 
NNE.      28 
WNW.    10 
S.               20 
S.              14 

SW.          23 
SW.          21 
ENE.      28 

E.            20 
NNE.      28 
WNW.     8 
SSW.       20 
S.              15 

SW.         18 
SW.          22 
E.              34 

ENE.      20 
NNE.      28 
WNW.    10 

SW.          Hi 
S.               16 

WSW.     24 
SW.          22 

E.            ::j 

ENE.      20 
N.             39 
W.             8 
SW.         20 SSW.       10 

SSW.       22 
SSW.       21 
i-:.          28 

ENE.       22      E.              21 
N.             K     N. 
W.            12     WNW    12  i 
WNW.    22      WNW.    24 

SSW.       22      SSW.        _>1 

SSW.       24      SSW.       25 
SSW.       22      SW.          20 
E.              28      E.              20 

E.             22     ENE.     20 
N.           34     NNW.  :;:( 
WSW.     12      WXW.    7 
NW.         17      WNW.  21 
S.               17      SSW.      If, 

SSW.       211      SW. 
SW.          17      SW.        18 
ESE.        20     E.            18 

EKE.     20 
NNW.  32 
WSW.     X 
NW.       21 
S.             14 

SW.        2S 
SW.        16 
ESE.      22 

ENE.     20      EXK. 
E.            I!0      NNW 
WSW.   10      S 
WNW.  18      WNW 

SSW.      I."      S. 

SW.        Sii      SW. 
•>w.      i::    sw. 

E. 

21             17.  2fl 

--          24.7.-I 3           15.78 
.10 

I."             15.25 

7 
24            20.  00 

14.03 18.88 14.43 14.63 14.47 15.30                 15.00 15.  07               15.  00 14.87 
14  30               13.20                 14.02 



274 EXPEDITION  TO  POINT  BARROW,  ALASKA. 

Statement  showing  the  direction  and  velocity  of  the  wind  at  Uglaamie  from  October,  1881,  to  August,  1883 — Continued. 

[Height  of  anemometer  above  surface  of  ground,  28  feet.    Washington  mean  time.    Correction  to  reduce  to  mean  local  time,  — 5h  17™.    Telocity  given  in  miles  per  hour, 

Date. 

1  a-m. 2a.m. 3  a.m. 
1  ;i  in. 5  a.m. 

t)  ;l.  m. 
T  a.  m. 8  a.m. !)  a.  in. 10a.m. 

11a.m. 

12m. 

Direction 
and 

velocity. 

Direction 
and 

velocity. 

Direction 
and 

vclncity. 

Direction 

and velocity. 

Direction 
and 

velocity. 

Direction 
and velocity. 

Direction and 

velocity. 
Direction 

and velocity. 

Direction 

and velocity. 
Direction 

and velocity. 
Direction 

and 
velocity. 

Direction 
and 

velocity. 

1882. 
Oct      1 
Oct      2 

ESE.       11 
SSW.      12 

E.            13 
SSW.      12 

E.             19 
SSW.      15 

E.            17 
SSW.      13 

ENE.      20 
SSW.      14 

ESE.       14 
SW.         U 

SE.              8 
SSW.        14 

SE.             8 
SSW.        11 

S. 

S. 

11 

11 
S. 

S. 

6 
12 

S.                 6 
SSW.         12 

S.                   6. 
SW.             15 

Oct.      3 
Oct.       4 
Oct.      5 
Oct.       0 
Oct.      7 

XE.         17 
EXE.      25 
EXE.      32 
ENE.      29 
NE.         24 

XE.          16 
ENE.       24 
ENE.      32 
ESE.       30 
NE.          22 

NE.          18 
EXE.       25 
EXE.       32 
ENE.       24 
XE.         26 

NE.         16 
EXE.      25 
ENE.      32 
ENE.       26 
NE.          27 

ENE.      18 
EXE.      24 
ENE.      32 
ENE.      26 
NE.          24 

NE.         18 ENE.      25 
ENE.      32 
NE.         27 
XE.          23 

NE.          17 
ENE.        26 
ENE.        35 
XE.            24 
NE.            23 

NE.           17 
ENE.        26 
ENE.        34 
NE.           25 
NE.           23 

NE. ENE. NE. 

NE. NE. 

21 
27 
36 
26 
25 

NE. 
ENE. 
ENE. 
NE. NE. 

22 

28 

38 

25 

20 

NE.           20 
EXE.        28 

NE.            36 
NE.           24 
NE.           26 

EXE.           2:: 
ENE.          28 
NE.             36 
NE.               24 
NE.              23 

Oct.      8 
Oct.      9 
Oct    10 
Oct.    11 
Oct.     12 

XE.          27 
ENE.      22 
EXE.      19 
E.               5 
N.              4 

XE.          26 
NE.          21 
NE.          17 
E.               4 
N.              5 

NE.          27 
NE.         22 
NE.          17 
EXE.        7 
NN  W.      3 

XE.          28 
EXE.      24 
NE.          15 
E.               6 
NNW.      3 

NE.          28 
ENE.      22 
NE.         15 
E.              6 
N.             3 

NE.          29 
ENE.      22 
ENE.       14 
X.              8 
N.              3 

ENE.        28 
ENE.        22 
EXE.         12 
ENE.          5 
N.                3 

NE.           28 
ENE.        19 
NE.           11 
NE.             3 
N.               4 

NE. 
NE. 
ENE. 
NNW. 
NNE. 

28 

21 

11 
4 
3 

XE. 

ENE. 

NE. 

X. 

NE. 

28 
20 

Id 

6 
3 

ENE.        28 
EXE.        20 

XE.             9 
N  W.            5 
NE.            2 

NE.             28 

NE.             20 EXE.             8 

NW.              4 

Calm. 
Oct.     13 
Oct.    14 
Oct.     15 
Oct     16 
Oct.    17 

Oct.    18 
Oct    19 
Oct.     20 
Oct.     21 
Oct.    22 

ESE.         8 
E.             20 
XE.           15 
EXE.       13 
E.              14 

E.              14 
ENE.      13 
E.               5 
E.               4 
s.          a 

ESE.         7 
E.             18 
EXE.      16 
ENE.      12 
E.              16 

E.              15 
EXE.       12 
E.  '             5 
E.               3 
SSW.        8 

ESE.         6 
E.             10 
EXE.       15 
E.             16 
E.             10 

E.             15 
ENE.      12 
ESE.         5 
NW.          3 
SSW.        8 

ESE.         8 
ENE.      16 
ENE.       14 
E.             15 
E.             16 

E.             14 
ENE.       11 
ESE.         4 
NNW.      4 
SSW.        6 

ESE.         7 
ENE.       13 
ENE.      16 
ESE.        15 
E.             13 

E.             15 
ENE.       10 
ESE.         2 
NNW.      5 
S.               7 

ESE.         8 
ENE.       15 
EXE.       16 
ESE.        15 
E.             14 

ESE.       11 
NE.         11 
E.               2 
NW.          5 

S.               8 

ESE.           9 
ESE.        11 
EXE.        16 
E.               13 

E.             -17 
ESE.         10 
ENE.        10 
E.                 3 
NW.            4 
S.                 8 

ESE.            8 
ENE.        12 

ENE.        14 
E.               11 
ENE.        15 

ESE.         10 
ENE.        11 ESE.           3 
NW.            4 
S.                 8 

ESE. 
EXE. 

EXE. EXE. 
EXE. 

ESE. 
ENE. 

SE. 

NW. 

S. 

10 
U 
14 
8 

18 

10 
12 
3 
5 
9 

ESE. 
ENE. 

EXE. 
E. 
ENE. 

ESE. NE. 

SE. 

NW. 

SSE. 

8 
15 
16 
12 
18 

8 
9 
3 
5 

10 

ESE.           7 ENE.         15 

ENE.        16 
E.               12 
EXE.        18 

ESE.           6 
E.                 6 
SE.              3 
NW.            4 
SSE.             9 

ESE.             7 ENE.           14 
EXE.           17 
E.                  10 
ENE.           17 

E.                    5 
ENE.             6. 
ESE.              3 WNW.         3 

SSE.              8- Oct    23 
Oct.     21 
Oct.     25 
Oct.     26 
Oct.     27 

ESE.         5 
ENE.        6 
EXE.      12 
X.             14 
NW.          7 

ESE.         6 
E.               6 
ENE.      10 
NXW.    15 
NNW.      5 

E.              6 
ENE.        6 
ENE.        9 
X.            20 
NNW.      7 

E.               7 
ENE.        6 
NE.           9 
NNW.    18 
NNW.      6 

E.               6 
ENE.        6 
NE.           7 
XXW.     17 
NNW.      6 

E.               8 
ENE.        6 
ENE.        6 
XXW.     14 
NNW.      8 

ENE.          8 
ENE.          5 
ENE.          6 
XXW.      11 
NNW.        7 

EXE.          6     ENE. 
ENE.          6     EXE. 
ENE.          6     ENE. 
NNW.      14     NNW. 
NNW.        0     XXW. 

6 
5 
8 

13 
5 

EXE. ENE. 
EXE. NXW. 

XXW. 

6 
0 
6 

15 
6 

EXE.          7 
E.                6 
ENE.          6 
NXW.      10 NNW.        0 

EXE.            7 
EXE.            0 
E.                   6 
NNW.        15 
XXW.          6 

Oct.    28 
Oct.     29 
Oct.    30 
Oct.     31 

Means  - 

XXW.      2     NXW.      3 
SSW.         5  '  SSW.        6 
SSE.        20     SSE.        18 
SSW.       28  i  SSW.       30 

S.               3     S.               3' SE.            8     SSE.          6 
SSE.        22     SSE.        20 
SSW.       28     SSW.       27 

S.              4' 
SSE.         5 
SSE.        19 
SSW.      28 

S.                 3 
SE.             7 
SSE.         18 
SSW.       25 

S.             ,     2 
SE.              3 
SSE.          18 
SSW.         30 

SSE.            5 
SE.              3 
SSE.         18 
SSW.         22 

SSE. 

SE. 
SE. 

SSW. 

6 
6 

17 
U 

SSE. 
SE. 

SE. 

SSW. 

0 
9 

20 

SSE.            7 
SE.               9 
SE.            22 
SSW.         17 

S.                   7 
SE.               10 
SE.               22 

SSW.           16 

14.  13                13.  98 14.81 14.20 13.97 13.84 13.  00 12.61 
13.29 

13.  O.j 

13.10 
12.90 

Date. 

1  p.  m.            2  p.  m. 
3p.m. 4p.m. 

5  p.  m.            U  p.  m. 

7  p.m. 8p.m. 9  p.m. 
10p.m. 11  p.  m. 

12  p. 

m. 

Direction       Direction 
and                  and 

velocity.         velocity. 

Direction 
and 

velocity. 

Direction 
and velocity. 

Direction       Direction 
and                   and 

velocity.         velocity. 

Direction 
and velocity. 

Direction 
and velocity. 

Direction 
and velocity. 

Direction 
and velocity. 

Direction      Direction     "i*,?.;1.?.1'" 
and                 and 

velocity.       velocity. 

Oct.  "l 
Oct.      2 

S.              5 
SW.          13 

S.               7 
SW.         17 

S.              3 
SW.        18 

S.              5 
SW.        14 

SSE.          6 
SW.         18 

S.               6     SSE.          6 
SW.         12  '  SW.         16 

SSE.        12 
SW.         12 

SSE.       11 
SW.        10 

SSE.        9 W.           5 SSE.      10 
NNE.      9 

SSE. 

NNE. 
8             9.  46 

15            13.  00 

(lit.       3 
Oct.      4 
Oct.       5 
Oct.      6 
Oct.       7 

EXE.       22 
EXE.       28 
XE.          38 
I  :  \  E        24 
XE.           22 

EXE.       22 
ENE.      28 
NE.          38 
EXE.       24 
XE.          23 

ENE.      22 
ENE.      29 
NE.          39 
EXE.      24 
NE.          24 

EXE.      23 
ENE.      29 
NE.          38 
ENE.      24 
NE.         28 

E.            24 
ENE.       32 
ENE.      36 
NE.          24 
NE.          28 

EXE.      24     ENE.      21 
ENE.       31     ENE.      32 
ENE.       36     ENE.      38 
XE.           24      XE.           24 
NE.          28     ENE.       27 

ENE.      22 
NE.          30 
XE.           35 
NE.          24 
NE.          22 

ENE.     23 

EXE.     32 
EXE.     3B 
NE.        24 
NE.        23 

EXE.     24 

ENE.     32 
EXE.     35 
XE.        24 
NE.        23 

EXE.     24 
ENE.     33 

EXE.     33 
!NE.        23 NE.        24 

EXE. 
ENE. 
ENE. 

NE. 
NE. 

22            20.  67 
31 

31           85.00 

23              24.  1-3- 20              24.  :>.-> Oct.       f 
Oct.      !l 
Oct.     10 
Oct.    1  1 
Oct     12 

XE.           28 
XE.          18 
XE.           8 
NW.          5 
NE.           8 

NE.         26 
NE.         18 
XE.            7 
NNW.      7 
NE.           7 

NE.          27 
XE.          17 
NE.           8 
N.               6 
NE.            7 

NE.         28 
NE.         21 
NE.           6 
N.              4 
NE.           4 

NE.          26 
NE.          22 
NE.           6 
X.                5 
XE,            2 

XE.          26 
NE.          22 
XE.            7 
N.              5 
E.               4 

XE.           20      XE.          26 
NE.          21      XE.          20 
NE.            7     E.                7 
N.                4      X.               5 
E.               6     E.               8 

NE.        24 
NE.        20 
E.             7 
N.             5 
E.           10 

XE.        25 
XE.        18 
NE.          9 
N.             5 

ESE.        8 

XE.         24 

NE.        19 
NE.         7 

XXW.    :i ESE.        7 

NE. 
XE. 

XE. 
N. 
ESE. 

23            20.  75 
19            20.  42 
7            10.  17 
3              5.00 
0              4.71 

Oct.     13 
Oct.     14 
Oct.     15 
Oct.     Ki 
O.-t.     17 

ESE.         6 
E.             14 
EN'K.       Hi 

E.    ̂        10 

ESE.         6 
E.            19 
ENE.       15 
EXE.         9 
E.              14 

ESE.          5 
E.             20 
ENE.       16 
E.             11 
E.             23 

E.              6 
E.             21 
ENE.       16 
E.             12 
E.              22 

E.                0 
E.              23 
ENE.       14 
-E.             12 
E.             22 

E.               8     ENE.        9     ENE.        !) 
E.              20      E.              20     EXE.       10 
ENE.       14     ENE.       13     ENE.       12 
E.             12     E.             14     E.             14 
E.             22     E.             22     E.             20 

EXE.     14 
EXE.      19 
ENE.     11 
E.            20 
E.           17 

ENE.     13 
EXE.     17 
EXE.     10 
E.            20 
E.            17 

E.            17 

EXE.     17 ENE.     13 
E.           17 
E.           17 

E. 
EXE. EXE. 

E. 
E. 

10              8.79 
17            17.  04 

14            14.  54 

16            13.  29- 
14            17.  25 

Oct.     is 
Oet.     1!) 

(1,1.     21 
Oct.     22 

E.              10 
E.             0 
ESE.       3 
N  W.           3 

7 

E.             16 
ENE.        7 
ESE.         3 
NW.           3 
SSE.          6 

ENE.       18 
ENE.        7 
ESE.          3 
X  W.          2 
SSE.          8 

ENE.       18 
5 

SE.              3 
XXW.       3 
SSE.           7 

ENE.       18 
NE.           4 
SE.            3 
SSE.          3 
SE.             8 

ENE.       18     ENE.       18 
E.               4     E.               4 
SE.              3      SE.              2 
SE.             4      SSE.           4 
SE.             8     SE.            7 

ENE.       14 
E.               3 
SE.            2 
SSE.          4 

SE.             7 

ENE.     14 

E.             3 
EXE.       4 
S.               5 

ESE.        5 

EXE.     13 

ESE.       4 
EXE.       3 
S.              5 

ESE.        6 

ENE.     12 
SE.           4 EXE.      4 
S.               6 
ESE.        7 

EXE. 

E. 

ENE. S. 

ESE. 
12            i:i.  2-, 

5             7.46 
4             3.25 
6              4.04 
7              7.  42 

Ort.      21 
Oct.    29 
o.-t,    2.; 
Oct.      27 

EXE.         7 

•    6 

5 
XXW.     13 

NX  V. 

EXE.         0 
7 

\  \  E.         3 
XXW.     12 
NNW.      3 

EXE.         7 
ENE.        6 
N.             9 
NNW.    11 
NNW.      2 

ENE.         7 
EXE.       14 
N.              11 
NNW.       9 
NNW.      1 

EXE.        7 
EXE.       12 
N.            11 
NW.          8 
NNW.       1 

ENE.        7 
EXE.      11 
X.              13 
NNW.      9 
NNW.      1 

EXE.        6 
ENE.      12 

|  N.             14 NW.         9 
NNW.      1 

EXE.        0 
E.             13 
N.             17 
NW.          8 

NNW.      1  ! 

ENE.      8 
ENE.     13 
N.          17 
NW.      10 

NNW.     2 

ENE.      8 
ENE.    13 
N.          1C 
NNW.  10 
NNW.    2 

ENE.       7 EXE.     13 

N.            16 
NNW.     9 
XXW.     3 

ENE. 
ENE. 

XXW NNW 

6             6.67 
13              8.  46 
16              9.  96 

9            12.  40 
4.04 

Oct.    9k 

Means 

S.                 7 
SE.             9 

21; 
WSW.     17 

SSW.         7 
SE.            10 

HE.            27 
WXW.    21 

SSW.         8 
si-:.        H 
SE.           29 
W.           23 

SSW.        8 
SE.          17 
SSE.       32 
W.           24 

SSW.        8 
SE.           20 
SSE.        36 
W.           24 

SSW.        8 
SE.           20 
SSW.       36 
W.           20 

SSW.        7 
SE.           22 
SSW.       32 
W.           21 

SSW.        7 
SE.           26 
SSW.      24 
W.            21 

SSW.      6 

SSE.      26 
SSW.     26 
W.          21 

SSW.       6 SSE.       25 

SSW.     29 WSW.  16 

SSW.      7 
SSE.      25 

W.     '     20 

SSW. 

SSE. 
SW. 

W. 

4              5.58 
22            13.  04 
28            24.  67 

16            22.  21 

13.  06 13.48 14.32 14.84                15.16 14.94 15.00 14.  52               15.  03 
14.52 

14.90 
14.  23                14.  07 



EXPEDITION  TO  POINT  BABKOW,  ALASKA. 275 

Statement  showing  the  direction  and  velocity  of  the  wind  at  Uglaamie  from  October,  1881,  to  August,  1883 — Continued. 

[Height  of  anemometer  above  surface  of  ground,  28  feet.    Washington  mean  time.    Correction  to  reduce  to  mean  local  time,  —5* 17".    Telocity  given  in  mile*  per  hour.) 

1  a.m. 2  a.  m. 3a.m. 4  a.  m. 5  a,m. fi  :i.  m. 7  a.m. 
Sa.m »a.m. 10  a.  m. 11  a.m. 

12m. Date. Direction Direction Direction Direction Direction Direction Direction Direction Direction Direction Direction 
Direction 

and and mill and :>nil and and 

and and and 

and 

and 

velocity. velocity. velocity. velocity. velocity. velocity. 
velocity. 

velocity. velocity. 
vrlority. velocity. 

velocity. 

1882. 
Nov.     1 W.           12 W.            7 WSW.      8 W.            6 WSW.      5 SSW.        7 SSW.          7 WSW.        5 W.             13 

WXW.       13 
WXW.     10 

XW.             •.) Nov.    2 W.             4 WSW.    10 WSW.    14 WSW.    13 W.           17 W.           20 W.             21 WJNW.     19 W.            21 WXW.     18 
WXW.     21 XXW.        23 

Nov.    3 NW.         29 X\V.       33 NW.        32 NW.       28 NW.        23 NW.        20 NW.          22 X  W.           21 X  W.          21 WXW.     18 NW.         17 
NW.             16 

Nov.    4 NNW.      4 ENE.        4 ENE.        6 ENE.        6 ESE.       10 ESE.       10 ESE.          14 ESE.         12 

13 

ESE.          13 

15 

Nov.     5 E.             20 E.             20 E.             21 E.            23 E.             28 E.             27 EXE.        24 ENE.        28 28     ENE.        24 
21:     \               22 

Nov.    0     JO.            30 EXE.      28 ENE.       26 ENE.      28 
EN'E.      27 

ENE.       25 ENE.        24 10X10.         L'l      EXE.         24      EXE.         L'l 
10X10.         24      ENE.          19 

Nov.    7     E.            24 E.             24      E.             24 E.             28 E.            23 E.             23 E.               26 E.              24     E.              25 10.                27 
EN  10.         27 EXE.           27 

Nov.    8 EXE.       30 ENE.      31     ENE.      32 ENE.      32 
ENE.      :in 

ENE.      23 ENE.        25 ENE.        24 25 ENE.        24 22 23 
Nov.     9     EXE.       21 EXE.       17      ENE.       17 ENE.      18 E.            15 E.             20 E.               20 E.              21 ESE.          27 E.               28 

30 

E.                 30 

Nov.   10     SW.         20 SW.         22 SW.         17 SW.         22 WSW.     28 WSW.     29 WSW.      31 
WSW.       30 

WSW.       37 W.             31 
WXW.     12 NW.            10 

Nov.  11     E.             28 E.             32 E.             32 E.             32 E.             27 E.             24 E.              26 ENE.        28 ENE.        29 XE.            30 ENE.        31 
EXE.          34 

Nov.  12     NE.         40 NE.          38     NE.          42 NE.          34 NE.          35 NE.          32 NNE.       31 NE.            26 NE.           30 
x  i-:.         28 

XE.            24 XE.             21 

EXE.       12 EXE.       14 EXE.       10 ENE.       12 EXE.      11 ENE.       12 E.              10 E.              10 E.               9 EXE.        11 12 
XE                13 

Nov.  14     ENE.       10     EXE.       10     ENE.       10 EXE.        10      EXE.         6 E.             10 E.                8 E.               9 E.               10 ES10.            8 ESE.           7 IOSE.              7 
Nov.  15 EXE.        8 ENE.        8 EXE.        9 EXE.         9  j  ENE.         9 ENE.      10 ENE.         9 ENE.        10 EXE.         10 ENE.          9 NE.             10 

10 

Nov.  10     NE.         11 NE.          10 NE.          12 XK.          10  1  NE.           11 NE.         10 NE.           10 NE.            9 NE.            11      NE.            11 XE.             11 XE.              10 

Nov.  17 NE.          HI NE.         20 NE.          20      NE.          19 NE.         20 NE.         23 NE.           27 NE.           27 NE.           30 NE.           27 NE.           32 
XE.             26 

Nov.  18 XE.         32 NE.         32 

XE.        :•-•• 

XE.          32 NE.          33 NE.         27 ENE.         25 NE.            23 NE.           25 NE.           22 20 
XE.             20 

Nov.  1!)     XE.         21 ENE.      19 EXE.       22 EXE.       20 ENE.      19 ENE.       21 ENE.        19 EXE.        19 EXE.         18 EX  10.         18 EXE.         22 E. 
Nov.  'JO     ESE.        20 ESE.       20 ESE.        23 ESE.        25 ESE.        25 ESE.       25 ESE.         23 ESE.         23 ESE.          24 

IOSE.          20 E.               24 ESE.          24 

Nov.  L'l      EXE.      20 EXE.       24 ENE.       28 ENE.       24 ENE.       24 ENE.       24 ENE.        22 ENE.        23 ENE.        22     ENE.        25 
EXE.        24 

EXE.           23 

Nov.  22      K.               2 X.                4 NE.          14 X.              13 NNW.     19 NNW.     18 NW.         18 NNW.       19 NW.          22 XW.          20 NW.           18 XW.             20 

Nov.  23     WNW.   17 WXW.    Ill      WXW.    18 WXW.    2(1 WXW.    16 W.            19 W.               19 WXW.      15 WNW.     14 WXW.      13 
W.               10 WSW.        10 

Nov.   24      SE.              2 E.                5      SE.             4 S.               10 SSW.       12 S.              11 SSE.         11 S.              10 S.                   9 S.                    12 S.                 9 S.                   0 
Nov.   25      WXW.    2l! N\V.         29      X\V.         27 X  W.        22 WNW.   20 NW.        19 NW.          17 WNW.     17 WNW.     16 NNW.      16 

X".               13 
X.                 16 

Nov.  2>;      XW.           0 ss\y.       4    ss\v.       -i    s.            7 S.               7 SSK.           7 SE.              7 SE.              5 SE.            10 SE.            10 ESE.         12 
ESE.           15 

Nov.   27      SSE.         11 S.                7      SSE.           s      SSK           6 SSK.           4 S.                 7 SSE.            5 SE.              7 SE.             11 SE.            11 ESE.         16 IOSE.            16 

Nov.   2S      KSE.        21 ESE.        17     ESE.        20     ESE.        23 ESE.       24 ESE.        20 ESE.          25 ESE.         24 ESE.         26 ESE.         26 ESE.          25      ESE.            21 
Nov.   2<l      KSE.        33 ESE.        27     ESE.        32     ESE.        22 ESE.        16 ESE.        15 ESE.          22 IOSE.          18 ESE.         20     ESE.         23 E.                21 

28 

Nov.  3D  .  E.             21     E.             no     ESE.        29     E.             31 ESE.        28 ESE.        23 ESE.          27 ESE.         29     ESE.         28 ESE.         22 ESE.         25 
ESE.           24 

18.73 18.60 19.  77                 19.  50 19.  07                18.  70 
19.17 

18.  63                20.27 19.40 19.  00                  18.  80 

1  p.m. 2  p.  m. 3  p.  m. 4  p.m. 5p.m. «  p.  m. 
7p.m. Sp.  m. 

9  p.  m. 
10  p.  m. 11  p.  m. 12a.m. 

Date. Direction Direction        Direction Direction 
Direction 

Direction Direction Direction Direction Direction 
Direction 

uauy 

Direction     "J68?  Te' 

and aud and and and                 and 

and 

and and and ar id 

and 

loclty. 

velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. 

1882. , 
Nov.    1 X  W.           6 NW.          4 S.              5 SW.         10 SW.         15 SSW.      12 SSW.      12 SSW.       11 W.          16 NW.      15 XW. 6 XW.        1 

.-  'M 

Nov.    2 N\V.        28 X  W.        31 X  W.        28 NW.       22 NW.        22 NW.        32 WNW.   34 NW.        32 
XW.       31 

NW.      39 NW. 40 NXW.   37 24.04 
Nov.    3 X  W.         18 X  W.        14 NW.         13 NW.         6 WXW.   11 WNW.     8 NNW.      8 NNW.       8 NNW.  12 NW.      12 N. 10 

XXW.     !l 17.04 

1C 
17      KSE.        17 ESE.       19 ESE.        17 E.             16 E.            17 E.             20 E.           19 E.          20 E. 20 E.           20 

14.17 

Nov.    5 EXE.       26 E  X  E.       24 EXE.       27 ENE.      28 ENE.       27 ENE.      30 ENE.      28 ENE.      29 ENE.    29 E.           29 E. 

27 

EXE.     30 
26.04 Nov.     11     KXE.      2-1     EXE.      22 ENE.       24 ENE.      24 ENE.      24 ENE.      24 ENE.      23 E.            22 ENE.    23 E.           24 E. 23 E.          22 
24.25 

Nov.     7      EXE.       26 EXE.       24 EXE.       25 ENE.       24 ENE.      25 ENE.       23 ENE.      24 ENE.      24 EXE.     29 ENE.     32 EXE.     30 
EXE.     3d 25.75 

Nov.     8 KXE.       24 ENE.       24 .       25 EXE.       2C ENE.      26     EXE.      23 EXE.       24 ENE.      25 ENE.     24 
ENE.    24 EXE 22 EXE.      17 

25.21 
Nov.     9 E.           :;i ESE.        2!l ESE.        31 ESE.       28 ESE.       28 ESE.        26 ESE.       20 E.            15 E.            13 E.           10 E. 6 SW.          7 21.  17 
Nov.   10 XXE.       13 EXE.       11 EXE.       12 EXE.      16 E.            17 E.             23 E.             20 E.            20 E.           24 E.           26 ENE .     27 i:          29 

21.96 

Nov.  11     EXE.      32 XE.         31 XE.         38 NE.          39 NE.         37 NE.          38 NE.          44 NE.         40 NE.        41 NE.        43 

NE. 

42      X  E.         38 34.00 

Nov.    r;      XE.          24 NE.         2:1 X  XE.      24 NNE.      27 NE.         20 NE.          19 ENE.       19 NE.         18 NE.        19 NE.        19 

NE. 

17 EXE.      12 

25.92 

Nov.   Kl      XE.          14 EXE.       13 EXE.      12 ENE.      13 ENE.      11 ENE.       11 ENE.       11 ENE.       12 ENE.     10 ENE.     11 ENE .     10 EX  10.      ID 

11.42 

Nov.  14     ESE.          8 ESE.          7 ESE.         7 ESE.         8 ESE.       10 E.               9 E.               9 ENE.        9 ENE.       9 E. .       8 E.            8 

S.  46 

Nov.  15 !.       11 ENE.       11 ENE.      12 EXE.      11 ENE.       11     NE.          11 XE.           11 NE.          10 EXE.       1) NE.       11 NE. 11 NE.        11 
10.04 

Xov.    Ill NE.          11 ENE.      10 NE.          10 NE.          11 NE.         10 NE.          11 NE.         12 NE.         15 NE.        15 NE.        16     NE. 18 NE.       16 
11.58 

Nov.  17     XE.          27 XE.         30 NE.          28 NE.          27 NE.          30 NE.          36 NE.          36 NE.          32 NE.        32 NE.       34     NE. 34 NE.       32 
27.83 

Nov.   is     XK.          20 XE.         21 NE.         21 EXE.      21 ENE.       24 ENE.      23 ENE.       24 ENE.      24 ENE.     17 
EXE.    20 

ENE 20 ENE.     20 
24.08 

Nov.  19 K.         23 E.             19 E.             16 E.             16 E.             18 E.            22 E.             23 E.             24 E.            25 
E.           28 ESE. 26 ESE.      28 

21.  17 

Nov.  20 E.             26 E.             20     E.             24 E.              24 E.             24 E.             24 E.             24 E.             24 E.           22 E.           21 E. 20 
10X10.     2ii 

23.12 

Nov.   21 X  K.          19 NE.         20 NE.          19 NE.          11 N  E.           10 NE.          10 NE.           9 NE.           9     NE.          9 NE.          7 NE. 6 ENE.      4 17.  M 

NW.        19 WWW.    19 \VNW.   20 WNW.   21 WNW.   21 WNW.   20 WNW.   20 WNW.   18 W.          23 WITW.20 WXW.  2(1 
WXW.  22 17.92 

W.            11 \VS\V.       II WXW.      5 W.             6 W.              7 NW.          5 NW.         8 NW.          4     ESE. ESE.        11 

ESE. 

4 - 

10.88 

No\.    L'l SSE.           6 SSE.           6 SSE.          7 SSE.          8 SSE.           8 ssi-:.        9 ssi-:.        7 
SSE.          fi     SSE.        5 S.              5 XW. 10 WXW.  21 8.42 

HOT.  25 W\W.    16 W.            17 \VXW.   18 WNW.   17 WXW.    12 WNW.    14 WXW.    10 
W.              12 W.          10 

WXW.    !) 
W. 8 WXW.    7 16.00 

Xov.    211 SE.          16 SE.           19 SE.           19 SE.           19 
SE.            I'.l 

SE.            18 SE.            17 SSE.        16 SE.           5 
SSE.        6 

13 SSE.        6 

11.  12 

Nov.   L'7 ESE.        16 ESE.        17 ESE.         16 ESE.       10 ESE.        15     ESE.        Ill SE.           20 SE.           21 

SE.'        1  1 

SE.           9 ESE. 12 ESE.       ]* 12.46 
E.            20 E.             20 E.             24 ESE.        23 ESI-:.         L'l      ESE.        5fl 

10  SE.        21 ESE.        24     ESE.      27 ESE.      28 ESE. 32 ESE.     34 23.71 
Nov.   211 l->  1C.       28 ESE.        23 ESE.       29 ESE.        25 28 ESE.        28 KSE.       28 ESE.        28 ESE.      33 ESE.      32 E. 30 E.            32 

ESE.        24 ESE.       20 E.            16 EX  10.       15 ENE.       12 EXE.       15     EXE.       15 ENE.       13     ENE.     13 ENE.     15 ENE 17 
ENE.     22 

21.42 

Ml-HliM 19.43 18.50 19.07 18.70 18.77 19.30                 19.27 18.83 18.67 
19.23 18.87 19.00 19.05 



276 EXPEDITION  TO  POINT  HAHKOW,  ALASKA. 

statement  sJioicin/i  thr  (lim-fion  <m<l  ri'locily  of  Hit-  in'inl  nt  Ugloamiefrom  Octahcr,  1S.S1,  to  Avf/unt,  1SS3 — Continued. 
[Height  of  anemometer  above  surface  of  ground,  2S  I'eei.    Washington  mean  time.    Correction  to  reduce  to  mean  local  time.  —  .V> 17™.    Velocity  jiivcn  in  miles  per  hour.] 

1  a-m. 2  a.  m. 1a.m. 4a.m. 5n.  m. 6a.m.              7a.m. 
V  a.m. 

!t  a.  m. 

10  a.  m. 
lla.m. 

12  m. 
Date. 

Direction Direction Direction Direction Direction Direction Direction 
Direction 

Direction 
Direction Direction Direction and and and anil and and ami ami and and 

ami 

aud 
velocity. velocity. velocity. 

Telocity. velocity. velocity. 
velocity. velocity. velocity. velocity. velocity. velocity. 

vest 
EXE.      19 EXE.       17 EXE.      20 EXE.      19 ENE.      20 1C  X  1C.       17 EXE.         18 KXE.         18 KXE.         20 

EXE.         20      EXE.         17 
ICXK.           17 

Dec.     2 E.            11 E.             10 E              10 

10 

ESE.       10 
ICSE.        13 11 9 

I:SK.       10 
E.                                    .         10 K.                    7 

Dec.     3 KXE.         4 EXE.        4 EXE.        4 i:  x  E.      5 !                4 E.                3 EXE.          4 EXE.           4 5 4 ICXIC.           3 3 
Deo.     i SE.             3 SE.            4 SE.            5 SE.            5 SE.             5 SIC.            3 SE.              1 Culm. sic.           r> BE.             4 SIC.                4 SIC.                  5 

E.               8 E.               7 E                 9 EXE.         9 E.             10 E.                9 E.                 9 K.                 7 EX  1C.           6 EXE.          9 
KXE.           9 

7 

Dec.     C SE.            3 SE.            2 SK.              1 SE.              3 SE.             1 SIC.              1 

'Calm. 

E.                 5 EXE.           3 EXE.          2      ICX1C.          3 ICXIC.             3 
Dec.     7 XXE.        9 XNK.      11 XXE.       10 XXE.       10 X  X  E.         9 XX  1C.         !i XXE.           8 XXK.          8 8 E.          8 XXE.             8 
Dec.     S NXE. XXE.        4 XXE.         4 X  X  E.         3 X  X  K.         3 XXE.        2  i  XXE.          2 X  X  1C.          2 

XX  1C.         :; XXE.           4      X.                  4 X  X  W.          4 
Dec.     8 N.              9 XXW.     10 XXW.       II X  X  W.     10 NXW.     10 X  X  W.       8 X.NW.         8 XXW.         7 X.XW.         6 

X  X  W.         7 
XXW.         7 X  X  W.          6 

Dec.  10 X.              8 X.              8 X.             7 X.                > X.               7 x.           i; X.                  G X.                6 X.                  5 XXW.         7 XXW.         5 
XXW. 

Dec.   11 WXW.     7 xw.       8 W.              7 WSW.       8      W W.               5      XW.             7 XW.            6 XW. XW.              i      WXW.        4 WXW.          4 
lice.     12 wsw.     3 WSW.       2 SSW.         1 ssw.       i SSW.          1 SE.             2 ESE.           8 4 ESE.           5 ESE.           (i     ESK.           6 5 
Dec.    13 SE.            7 SE.            7 

SE.          i; 
7 K^iC.          S 8 SIC.              8 SIC.               8 sic.            x SB.               7     SIC.              7 SIC.                6 

Dec.   14 SE.             7 SE.            7 SE.            7 0 a ICSE.          8 KSK.            7 E.               8 E.                 K E.                 7 8 6 
Dec.    15 XXE.      15 XE.          14 XXE.       14 X  X  K.       14 XXE.       14 18 XXE.         14 XK.            14 XE.            13 XXE.        15 XXE.        14 XXE.          14 

Dec.   16 EXE.        0 EXE.        8 ICXK.         9 EXE.         8 
1C  X  K.         9 EXE.        9 EXE.          9 EXE.        11 EXE.          12 XK.             12 XE.            12 13 

XE.         12 XE.           13 XE.           13 XE.          11 XE.          42 fl XE.            12 XK.            13 

11 

XE.            12 XE.            10 7 
ENE.        5 KNE.         5 EXE.        7 EXE.         9 ic  x  K.       8 EXE.         6 EXE.          8 1C  X  E.           7 

1C  S  1C.           (i EXE.          6 ICXIC.           3 ICXIC.             4 

Dec.  19 E.              3 E.               3 E.               3 E.               6 E.               3 1C.                3 E.                 3 E.                 2 E.                  2 E.                2 E.                 3 E.                  5 
Dec.  20 SSW.        8 SSW.       10 !-SW.         *      S.                 7 S.                 5 S.               10 S.                 6 S                  6 S.                   4 

S.'                 2 
S.                 4 S.                     4 

ss\v.       2 SSW.         5 SSW. SSW.         8 SSW.         8 SSW.         8 S.                 8 S.                 9 
SSW.            7 

SSW.           3 
XW.            8 x  w.          n 

lice.     22 SE.              1 SE. si:.         2 SK.              1 S  1  •               2 1 SE.               1 SE.                3 Onto. Calm. 

X".                  7 

X.                    8 

Deo.   -j:: 
XXW.       8 XXW.      7 X  X  W.       6 X  X  W.       7 X  X  W.       7 XXW.       7 XXW.        7 X  X  W.         6 

XXW.         li 
XXW.        4 X  X  W.         1 

Calm. 

Calm. Calm. Calm. 
I  'aim. 

Calm. Calm. 

(  'aim. 

W  X  W.        1 
Calm. 

Calm. 
Calm. 

Calm. Dec.   25 Calm. Calm. Calm. Caliu. Calm. 
Calm. 

SE.              1 ESK.            2 XE.             6 XE.              7 XX  1C.         10 X  X  K.          12 

Dec.     I'll XXE.      13 XXE.      15 XE.           13 XE.          12 x?:.       12 
XE. 

XE.             2 XE.              2 XE.              1 
Calm. 

X  1C.              1 

S. 

Dec.    27 WSW.     13 WSW.     14 WSW.    1:1 WSW.     l;( 

WSW.     ]•_• 

WSW.     11      WSW.       10 
WSW.       11 

WSW.        n SW.             13 
SW.            11 SW.              12 

Dec.   28 WSW.     ID WSW.     15 WSW.     15 WSW.     15 WSW.      9 
SW.            D      SSW.         16 SSW.          18 S.                18 S.               20 S.                19 S.                   20 

Dec.     2D SW.         30 SW.          32 S\V.          31 SSW.       31 WSW.     28 XXW. XXW.       K XXW.       36 X  W.           21 XW.           22 XW.           21 WXW.       14 

Dec.  30 SSE.          8 SE.              7 SSE.         10 SSE.         5 SE.            6 SE.              S ESE.       '    12 ESE.         10 
ICSE.          10 

SE.             11 SE.              12 
SIC.  _           13 

Dec.  31 SE.          21 SE.           16 SE.            17 SE.           19 KSK.        16 ESE.         IS      SE.             21 SE.             15 SK.              19 ESE.          14 ESK.          16 SIC.                16 

Means. 8.71 8.61 8.58 8.71 
8.23 

7.90 8.68 
S.  32 

7.90 

7.81 

7.97 7.71 
i 

1  p.m. 2  p.  m. 3  p.m. 4  p.  m. 5  p.m. 8  p.  m. 7  p.m. 

•>  p.  m. 

1)  p.  m. 10  p.  m. 11  p.  m. 

12  p.  m. 

Date. Direction       Direction Direction Direction Direction Direction Direction Direction Direction 
Direction Direction 

Direction 

Daily 

and                 aud and and and and 
anil 

and 

and 

anil 
and and 

locity. 

Telocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. 
velocity. velocity. velocity. 

velocity. 

1882. 
Dee.       1        EXE.         17 EXE.       16 EXE.      16 EXE.      16 E.            17 E.             12 E.             10 EXE.       12 E.           10 E.              5 1C.                   D 

E.            12 

16.58 

Deo.      2      EXE.         S      EXE.         « EXE.      11 EXE.        8 E.              8 E.               8 E.               8 E.               8 E.             0 6 EXE.       5 EXE.      4 
Dec.     3     E.              :;     ICSE.         3 

ESK.          2 ESK.          3 ESE.         3 SIC.              3 SE.             4 SE.             7 SE.           3     SIC.           4 SE.          4 3.67 
ESK.         6      ESE.         5 4 ESE.         5 ESE.          6 ESE.         7 E.             10 E.               6 1C.             8 

1C. 

E.           ii 

E.             S 

:-..  12 

Dec.     5     ENE.        '.      EXE.        4 
EXE.        6 EXE.        3 E.               5 E.               5 E.               6 ESE.          C SIC.            3 SE.           4 SE.           3 SE.          3 6.42 

EXE.        2     XE.           5 X  E.           6 X  E.            7 XE.           5 XE.            I, NE.           7 XK.            li 
XXK.       8 X  X  1C.       J 

XXE.       8 XXE.      9 4.17 
7      X  .\  E.         8 X  X  E.        9 XXE.        8 X  X  K.       10 XXE.       10 XXE.        8 X  X  1C.         6 X  X  1C.         5 XXE.       6 

XXE.       6 
XX  1C.       7 

XXE.       6 

8.12 

Dec.     H     XXW.      5 XXW.       5 XXW.      5 X  X  W.       5 XW.          5 XW.          6 WXW.     7 xw.      10 XW.       12 XW.       11 
XXW.    Ill 

N.            10 5.46 
Dec.     9     XX\V.      7     X.             6 X.                6 D X.                8 N.              6 N.              7 X.                7 X.               D X. 7 N.             8 

7.  <;•_• 

Dec.    10     XXW.      8 XXW.       7 XXW.       5 XXW.       4 SW.            5 WXW.     8 WXW.      7 W  X  W.     8 WXW.    S WXW.    6 WXW.    R WXW.    7 

Dec.   11     WNW.     2 WXW.     2 WXW.      2 W  X  W.      3 WSW.       4 WSW.       4 
WSW.       4 

WSW.      3 SW.           2 WSW.      1 
WSW.     2 

WSW.     3 4.38 
Dec.    12     ESE.          7      ESE.          7      ESK.          6 ESE.          7 ESE.          7 ESE.        11 SE.              8 SE.            7 

SE.            li 

IC--1C.        5 

ICSE.        4 
SE.           9 5.33 

SE.             7      SE.              8      SIC,             6 SE.              6 SK.              7 SE.             8 SIC.              6 SIC.              6 SIC.            (i • SE.            5 SE.            5 

0.71 

Dee.     11 ICXIC.         7 EXE.         7     EXE.         5 7 x  ]•:.        9 XE.           10 XK.            8 X  1C.            8 
XE.         1(1 

XXE.     11 XXE.     11 
NXE.     16 

S.  17 

Dec.   15 XE.          13 XE.       12 XE.            9 NE.           9 NE.           8 XE.            8 X  1C.            7 X  1C.            7 XK.          8 X  1C.           C 
X  1C.          7 EXE.       9 11.38 

Dec.   16 XE.          13 XE.          12 

13 

XE.          13 XE.         12 XE.           12 X  K.           15 XK.           15 XE.         13 XE.        li XE.         12 X15.        10 

11.40 

Deo.    W EXE.         8 ENE.         7      E.XE.         9 EXE.        9     EXE.        g E.XE.          7 
EX  1C.         D D KXE.       S ICXK.       7 EXE.       8 

IC.XJC.       0 

9.58 

Dee.    i.- EXE.        4 E.                3 E.                R E.               7 E.               8 ic.            4 
E.                5 1C.                5 1C. 1C               5 5 E.              C 

r..  c,7 

Dec.    19 E.               3 E.               3 K.                2 4 K.               2 1C.                4 E.                2 1C.                 5 r            4 M         a 
SIC.           fi 

S.               II 
;;.  ir 

Dec.  20 S.               2 S                 1 SSW.         3 SSW.        3 SW.           4 W.              li SW.            3 SW.            3 SSW.        3 SW.          4 SSW.        5 
SSW.       3 

4.75 

Dec.  21 NW.          6 XW.          6 X  W.           5 XW.          3 
Calm. 

Calm. XW.           6 XW.           6 
Calm. 

XW.         4 

XW.    *  4 

SSE.         2 4.96 
Dec.   22 X.              7 X.               8 8 X.              9 X.              10 X.              9 X.                8 X.                8 

XXW.      « 
XXW.     7 XXW.      11 XXW.     K 

.-..  2:1 

Calm. XXW.       2 XXW.       4 X  X  W.       3 X  W.          3 XW.        :i SW.           3 
\  W.           3 XW.          1 

Calm. 

Calm. 
Calm. 

3.67 Calm. Calm.             Calm. Catm. Calm. S.                 1 S.                3 Calm. 
Calm. 

Calm. 

Calm. 

Calm. 

.21 
XXE.      12 XXE.      14 XXE.       15 X  X  K.      16 X  X  K.       16 XX  1C.       15 XXE.       16 XXE.       15 X  1C.         10 XXE.     1(1 XXE.     10 

8.33 

Dee.     2li XXW.      6 XXW.       K XXW.       5 X  X  W.       3 XXW.       3 
Calm. 

WXW.    12 W.             13 W.           14 

n-.        H 

W.          12 WSW.  10 7.  12 

Dee.     27 ss\v.     ir> SSW.        !•_•      SW.          18 
SW.          13 SSW.       20 SSW.       22 SSW.       23 SSW.        Ill SW.        25 WSW.   30 

WSW.   26 
WSW.   17 

16.9! 

Dec.   2H S.              23 S.             2:1     S.             26 S.             2i!     S.             28 S.               27 S.                31 S.               32 
SSW.     32 

ssw.    :;r, 
SSW.      2!) SSW.     32 

22.51 
WXW.    16      WXW.    14      W.            HI      W.             1R      W.             12 wxw.    i; 

wxw.    .-, 

W  X  W.      2 Calm. 
SSW.        4 Calm. Calm. 

18.01! ;o 

SE.           14 SE.          15 SE.           16 SE.          15 SIC.            18 SE.           18 SE.           18 SE.            19 SE.          20 SE.         20 SE.         21 

ESE.        18 KSK.        13 K.-K.        17 KSK.        20 E.            19 E.             18 KSK.        20 E.              21 E.           18 ESE.      Ill E.            20 E.           20 
17.88 

Means.          8.13                  7.94 
8.26 

8.39 8.71 
8.  45 

».'.!« 9.06 
8.68 

8.68 S.  35 
K  (il (-.  4" 
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statement  showing  the  direction  and  velocity  of  the  wind  at  Uglaamie  from  October,  1881,  to  August,  1883 — Continued. 

[Height  of  anemometer  above  surface  of  ground,  28  feet.     Washington  mean  time.    Correction  to  reduce  to  mean  local  time,  — 5b  17".    Telocity  given  in  mile*  per  hoar.  J 

1  a.  in. 2  a.  in. 

'.'>  a.  in. 

4  a.  m. 5  a.  m. 
«a.  m. 

7  a.  m. 

Su.  in. 

9a.m. 10  a.m. 
11  a.  m. 

12m. 

Date. Direction Direction       Direction Direction Direction Direction Direction         Direction 
Direction 

llin-ctiou 
Direction Direction 

and and                 and and and                 and and                    and and and and and 
velocity. velocity. velocity. velocity. 

velocity.         velocity. 
velocity. 

velocity. 
vcliicily. 

velocity. 
velocity. 

velocity. 

1883. 
Jan.     1 E.             17      !•:.             23     E.                     E.             25 E.            21     ESE.       18 E.              20 E.               25 25 E.              24 23 

ESK.         23 

Jan.      2 E.             2ii      ESE.       24     ESE.        40     ESE.       40 ESE.       32     ESE.       28 ESE.         32 ESE.         32 ESE.         31 r.si:.       2:1 
SIC.             23 

BE.           18 
.1,111.      :; SSW.         t     SSW.         (i     SSW.        4     SS\V. SE.             9      SE.             4 SE.              5  i  SE.             10 

11 

E.              15 

15 

E.              12 

Jan.     4 E.             12     E.              7     E.              9     E.               7 E.              10      E.              10 E.              10 E.                 9 E.               7 E.               8 ENE.          9 ENE.         1 
Jan.       .1 NE.         12     NE.         11     NE.         10     NE.         12 NE.         11     NE.         12 XE.           11 XXE.        12 XXE.        11 NNE.        12 XXE.        12 XXE.        12 

Jan.     6 XX  E.        8     NNE.        9     NNE.        7     NNE.        7 NNE.       7  '  NJJE.       8 XNE.         7 XNE.          8 XXE.          7 
NNE.          5 NXE.          6 

XXE.         6 

Jan.      7 \                3     N.              7     NXW.      0     XX  W.      6 XVW         '      XX  W        2 
XNW         1      wxw        .-, 

WXW.        4 
W  X  W        5 W  X  W        4 W  X  W.        4 

Jan.     X WXW.    10      WNW.    10      WNW.     9     WNW.      7 WXW.      8      WXW.      8 WXW.      11 WXW.     11 WNW.     12 WNW.     12 
WXW.      14 

WNW.      11 

Jan.      9 W.            14      W.              8     W.            13      W.            If. WNW.    15     W.            14 W.             11     W.             16 
WSW.      12 WSW.       16 

W.                1  5 

W.             12 

WSW.     10      W.            10      WSW.       9      W.            15 W.           13     WXW.    10 WXW.       7      W.             12 WSW.       12 WSW.       12 WSW.      15 W.             10 

Jan.    11 WSW.      S      WSW.    10      WSW.      9     WSW.      8 W.            11      W.             9 W.               9     W.             11 W.              15 W.              13 WXW.     in     WXW.       9 

Jan.    I'-' 
\VX\V.      1      WXW.     2     WNW.     3     WXW.     6 WXW.      3      WNW.     3 WNW.       2     WXW.       8 1  WNW.       8 

WNW.       4 WXW.        li      WXW.        4 

Jan.    i:i \VX\V.      II WNW.     7      WXW.      9      WXW.      II WXW     1(1  •  WXW.     9 WXW.      10      WNW.      1(1 WXW.      11 WNW.     12 WXW.      10 
WNW.       9 

Jan.    14 WXW.      8 WXW.     *      WXW.      6 WNW.     8     WXW.    10     WXW.    11      WXW.     11      WXW.     13 WXW.      12 WXW.     12 WXW.     11 WNW.      13 

Jan.    15 WXW.      6 WXW.    4     WXW.     5     WXW:     4     WXW.     3 WNW.     3     WXW.       3     WNW.       1 WNW.        4 WNW.       1 WNW.        1 
WNW.        3 

Jan.    16 EXE.        9 EXE.       11      ENE.       10 ENE.       10     ENE.       14     EXE.       16     E.               17      E.               18 E.               19 E.               23 E.               24 E.                27 
Jan.    17 SE.         :;:; SE.           23     SE.           19 SSE.        14     S.              12 WSW.     29      WSW.       34 WSW.       41 WSW.      38 

WSW.      37 
SW.           41      SW.           40 

Jan.    18 WSW.    ::l WSW.     28      WSW.     27 wsw.    :;:,     WSW.    29 WSW.     28      WSW.       33      WSW.       32 
WSW.      36 

W.             40 W.              34      W.              37 
W.            14 WXW.  16     WNW.    18 WNW.    15      WNW.    12 WXW.    10      WNW.        8 WXW.       7 NW.            9 WNW.       7 WNW.       7 

WXW.        8 

Jan.    20 X.             10 N.             11      X.             10 XNE.      15     XNE.      12 NXE.      13     XXE.        13     XXE.        15 NNE.        13 
XXE.        10 ENE.        1C ENE.        17 

Jan.   21  ' 
ENE.      30     E.             28     E.             28 E.            28     ENE.      28 EXE.      28 ENE.        28     ENE.        28 ENE.        28 E.               29 K.                29 EXE.        31 

Jan,  22 E.           3:t     E.                   E.           33 E.             40      E.             35     E.             M      E.               3ti     E.               30 E.              32 31 1C.                27 E.             26 
ESE.        39     ESE.       37 ESE.       39 ESE.       36     ESE.       33     ESE.       32     ESE.         32 

ESE.         2.1 
ESE.         12 ESE.           6 

SE.               8 
SSW.          5 

W.           19     WNW.  21 WXW.   22 WNW.    19     WXW.   22     WXW.   21  !  NW.          24 

NW.          1.- 

WXW.     15 W.             13 
WXW.      12 WXW.     14 

Jan.    2.~, 
X.            IT,     N.            14 X.             10 N.              9     XXE.      14 XXE.      14     XXE.        18 XXE.        16 XXE.        17 XXE.        18 NNE.       18 XXE.        18 

Jan.    2« 
XXE.      13     XXE.      10     XXE.        3     XXE.        8  '  XXE.        0     XXE.        9     XXE.        10 

NNE.       12     XNE.        14 XNE.        12 XXE.          9 XNE.          9 
Jan.    -7 EXE. EXE.        8     EXE.        9 ENE.        8 ENE.        8 EXE.        8 ICXE.          9 ENE.          8 EXE.          8 ENE.          9 ENE.        10 ENE.        10 
Jan.    28 ENE.        8 ENE.       8     ENE.        9 ENE.        8 EXE.        8 EXE.        8 EXE.           8 ENE.          8 EXE.          8 ENE.          8 EXE.          7 KNE.           8 

EXE.    »  8 ENE.        8     EXE.        7      KXE.        8     EXE.        7     EXE.        8     EX-E.          8 
EXE.           6 EXE.          6 ENE.          6 EXE.          5 

ENE.          6 

Jan.     80 ESK.         1     ESE.         2     ESE.         3     ESE.          2     ESE.         3     ESE.         1      ESE.           2     ESE.           3 ESE.           3 ESE.           3 ESE.           2 ESE.           4 

Jan.    31 SE.            3     SE.             5     SE.            5     SE.            8     SE.             3     SE.            4     SE.              1 SE.              7 SE.             7 SE.              8 SE.              6 ESE.           8 

Means  . 13.70                 12.97                 13.64                 14.00                 13.41 13.16                 13.90 14.5S 14.35 13.93 13.84 
13.58 

1  p.m. 2  p.  m. 3  p.  m. 4  p.  m. 
5  p.  ra. 

ii  p.  m. 

7  p.  m. 
8p.m. 

9p.m. 10p.m. 11  p.  m. 
12p.m. 

T»nilw 

Date. Direction Direction Direction    ;    Direction Direction Direction Direction Direction Direction 
Direction 

Direction Direction 

lllll  1\ 

mean  ve- and and and                  and                  and 

all'! 

and 

and and and 

and 

and 

locity. 

velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. 

1883. 
Jan.     1 E.           21 E.            17 E.             30 E.            31 E.            30 E.              24 E.             25 E.            25 E.          30 1C. 27 E. 26 E.          30 24.62 
Jan.      2 SK.         in SE.              20 SE.          17 SE.            12 SE.            10      SE.            12 SE.           10     SE.            9 

BB.          i: 

SI ;.       8 SSIC 8 SSE.        6 20.50 
Jan.     3 KSK.        12 KSK.        11      ESI':.          9 ESE.         8 ESE.         0     SE.            7 SE.              7 SE.           12 KSK.       13 ESE.        7 

E<K.        7 

E.          12 

8.79 
:.       c KXK.         li      EXE.         7 ENE.        8 EXE.        7 EXE.        6 EXE.         7      EXE.         8 

Ears.    .-• 

NE.        10 11 NE.       11 8.20 

Jan.      ."> 
XXE.       12 X  XE.       11      XXE.       11 XXE.       11 XXE.       11 XX  1C.      10     XXE.      12 XXE.      12 XXE.    11 NXE.      9 XXE.     10 NNE.      9 11.12 

Jan.     " !. ::      XXE.        :'.      XXE.        1 Calm. X.              2 

X. 

N.               4 
X.              4 X 3 

X. 

a X.            4 4.91 
Jan.      7 WXW.     :: 5      WXW.      4      WXW.      5 WXW.     8 WXW.     8 WXW.      5 

WNW.     5  i 
WXW.  14 

WXW.  12 

WXW.    'J 

WXW.   9 5.66 
Jan.      8 WXW.    14 \\  N  W.      0 WXW.    1:1      W.           14 W.            15 W.            16 W.            14 W.           12 

W.            13 
W.          13 W. 

12 

W.          12 11.66 
Jan.     9 W.            14 W.            13 W.            15      W.            15 W.            11 W.              12 

WSW.     11 WSW.     11 
W.          12 W 11 W. 10 

WSW.    11 
12.  79 Jim.    10 W.            11 W.            13 W.             IT.      W.            11 W.           12 W.              12       W.             10 W.             9 W.            7 W 8 W. 6 TV.          8 10.79 

Jan.    11 W  N  W.      7 M'  X  W.      G WXW.     7 WXW.      8 WXW.     6 WNW.      5 
WXW.      5 WXW.      4 WNW.   3 WXW.    4 

WNW.    ."> 

WXW.    2 7.66 
Jan.    12 W  X  W.      fi W  X  W.      :. WXW.      5 W  X  W.      5 WXW.      K      WNW.      7 

WX  '.'. 

WNW.      9 
WXW.    4 

WXW.    f> 
WXW.    7 

WXW.    S 5.25 Jan.    13 WXW.      1! WXW.      8 WXW.    Ill      WNW.    11 WXW.    Ill      WXW.      9      WXW.    11       WNW.    11 WXW.  10 W XW.  10      WX 

W.  in 

9.75 
Jan.    14 WXW.   1:1 WXW.    12 WXW.    10      WXW.    10 WXW.      II      WXW.      7      WXW.      ,S      WNW.      S ll      WXW.    6      V. 

WNW.    :, Jan.    15 WXW.      4 WXW.      2 Calm.               W  XW.     4 ENE.         8 EXE.         8      KXE.         8      EXE.    ,    8 EXE.       9      KXE.     10      KXE.     12 
KXE.       7 

4.91 

Jan.    10 K.              30 E.              36 E.              44      E.              55 E.              52 1C.              60 1C.                                        52 ESE.      48 

-     BSE.      !'•• 

KSK.     :::i 
31.83 

Jan.    17 sw.       ::i; SW.         40 SW.         38      SW. WSW.     40 
WSW.     34      SW.          .'id      SW.          32 

WSW WSU WSW.  :;:; WSW.  3:) 

32.29 
Jan.    18 W.            27 

W. 

W.            26 W.           26 W.            2E WSW.     215      W.            25 W  X  W.  2(1      « XW.20      W. 

]li 

W.            lii 
Jan.    19 WXW.     7 WXW.      8 

WXW.      ti WXW.      5 WXW.      5 WXW.      8 
XW.           4      I'alm. 

W.            2      W 
2      W. 3 

XW.        7 
J.m.    2H E.       19 .:.     20 

EXE.       2d ENE.       21 EXE.       24      EXE.       24      EXE.       25      KXE.       25 \K.     2!) KXE.     30 EXE.     30 

las? 81 ENE.       34 EXE.       32 EXE.       31      EXE.       30 EXE.      26 EXE.       28      ENE.       29 EXE.     30     EXE.     31 EXE.    30 
29.58 Jan.     22 1C  NIC.       211 ENK.       27 

EXE.       2!l      KXE.       ::i       EXE.       .'!!                        30 m    ic         -to E.           :: 

411 

E.           35 

32.75 •Ian.    2.'; 
SSW.         5 SW.            6 SW.            4 SW.            1      SW.            2      SSE.           4 SS1C.           5 S.                 7 S.              7 

W.       ti 

SW 13 
w.sw.  IK 

16.00 
J;:n.    24 X  W.         17 X  W.         20 XW.         11 XX  W.     IB      XX  W.     18 

XXW.     15 
XXW.     14 X  X  W.    10 N.            16 XXW.   13 

N. 14 N.          12 16.37 

Jan.    2."> 
XXE.       16 XXE.      17 X  .X  E.       17 X  N  E.      20 NNE.       19 NXE.      15 NNE.      16 X  XK.       17 

NXE.     20 XXE.     15 
XXE.      Hi 

16.04 

Jan.    26 K.         5 X  1C.           5 XE.           5 XE.            7 
X"E.            5 

XE.           6 XE.            8 XE.           9 
NIC.        i; 

NE.          5 

KXE.       - 

EXE.       e 
a  25 

E.      10 9 EXE.         8 EXE.        7 EXE.        7 ENE.        8 EXE.       in      KNE.         9 ENE.      8 

EX-E.       K 

KXE.       S 

a  54 
Jan.    2S KXE.         7 EXE.        7 KXE.         8 1  :  X  K.        8 EXE.        8 8 EXE.        8     EXE.        8 ENE.      4 KXE.       8 7.45 

Jan.    2:1 4 ENE.         4      EXE.         2      EXE.         3 KM:.      3 EXE.         3      EXE.         2      KXE.         2 KNE.      2 
E 2 

E. 

•  i 

KSE. 4.75 

Jan.    .." ESE.          2      ESE.          3      ESK.          fi      ESE.          4 KSK.         4 
ESE.          4 ESE.         6     ESE.         5 ESE.       6 ESE.        6 

ESE.       6 BE.          6 

3.62 

Jan.    '.i\ KSK.       «    KM:.       8    ESK.       9    KSE.       8 SE.           Id      SE.           10 SE.           11      KSK.        11 ESK.      15 ESE.      13      ESK.       12      ESE.      12 a  oo 
^Irans 13.  32 13.29                 13.64                 13.84 14.  35                 13.  70                 13.  84 13.80 1  1.  29 13.68 13.68 

13.68 
13.76 1  -                        I 1 



278 EXPEDITION  TO  POINT  BARROW,  ALASKA. 

Statement  xlnnrhii/  the  direction  and  velocity  of  tlie  ichul  «t  Uylaarnie  from  October,  1881,  to  Ati<iunt,  1883 — Contimu-il. 

[Height  of  anemometer  above  surface  of  ground,  2S  feet.     Washington  mean  time.    Correction  to  reduce  tu  mean  local  time,  —  5h  17'".     A'clucity  niven  in  miles  per  hour.) 

1  a,m. 2a.m. :>  .1.  in. 4  ».  m. 5  a.  111. (la.  m.             7  a.  m. 
8  a.  m. 

0a.m. 10  a.  m. 
II  a.  m. 

12  m. 

mte-       Direction Dixootion Direction Direction Direction Direction Direction 
Direction Direction Direction Direction Directiim 

and and 
Bad 

and 
and and 

and ami and 

and 

ami and 
velocity. velocity. velocity. velocity. velocity. velocity. 

velocity. velocity. 
velocity. velocity. velocity. 

velocity. 

1883. 
Feb.     1     ESE.       12 ESE.        15 ESB.       12 

KM:.      15 
ESE.       10 ESE.         9 E.              12 E.               9 

E. 

6 E. 7 B. 4 E.                    0 

Feb.     2     S\V.          4 SAV.            6 SW.            0     SW.            3 SW.          6 SW.          9 SW.            9 SSW.          8 SSW. 6 SSW. 6 SSAV 8 SSW.          11 
Feb.     3     SS\V.        x SW.           8 SW.            8 SSW.         8 SSW.         9 

SSAV.         8 

S.              '  1 

S.                 8 S. 

11 

S. 

11 11 
s.               10 

Feb.     4     W.          44 W.           48 W.            54      W.            51 W.           50 W.            46 AV.              36 AV.             31 w. 2S AV. 

25 

AVSAV.       18 AVSAV.         12 

Feb.     5     NNE.       7 7 I:NK.      6    XE.       11 EXE.      13 E.             16 E.                15 ESE.           9 
SSAV. 

u S. 13 SSE. 

17 

S.                   20 

Feb.     6     WSW.    48 WSW.     50 WSW.     4K     WSW.     56 WSW.    56 WSW.    48 AV.              50 AV.             40 W. 
4IJ 

AV. 

U W. 44 
AVXAV.        35 

Feb.     7     SE.          23 F.SI-;.                    .      :ie    ESE.      35 ESE.        40 I:SE.      35 
SE.             40 

SE.            40 

SE. 

42 SE. 

40 

SE. 

B2 M 
-      W.           60 w.         r>i     w.         :.o    w.         55 W.            55 AV.           48 AVSW.      48 WSW.      47 WSAV. 

4(1 

WSW. 
36 AVSA 

7.      38 AA  SAV.         30 

Feb.     9     ESI ESE.        24      ESE.        27      SE.           21 S.              24 S.              21 S.                24 S.               27 

S. 

3J S. 35 

BSE. 

32 S.                 34 

Feb.    10     AV. wx  w. WXW.              WNW. WXW. WXW. AVXAV. AVNW. WXAV. WXW 
WXAV. AVXAV. 

Feb.   11     WNAV.   40     AVNW.    :w WXW.    40      W.            32 WXW.   :12 W.            29 
AVNW.     30 W.             27 W. 24 

W. 

23 

AV. 22 
AV.                22 

Feb.   12     SSAV.      12     ssw.      ir. SSW.       Ill      SSW.       11 S.                 h      S.               12 S.                15 S.                14 

s. 

U S. 

14 16 

SSE.             1.-, 
Feb.    13     NW.          8     XXW.      8 XXW.     Ill      XXW.       9 NW.          8     XW.          5 

AVXAV.       3 AVXAV.       4 AVXAV. B AVXW 5 

WXA 
v.     :, 

AVXAV.         :; 

Feb.   14     NW.        11     XAV.        11     XAV.        15 XAV.       13 NAV.        11 NW.           6 N  AV.             5 XW.           4 NW. 3 
AVXW.       6 

AVXA\  . 

AVXAV.          8 

Feb.   15     \V.            7     AV.            8      AV.            8 AVNW.      9 AVNW.      8 AVNW.     7 WNW.       9 WNW.       8 WNW. 8 W. 7 

W. 

8 

AA'.                  8 

Feb.    16     W.            14      AV.            12      AV.            11 AV.            12 AV.              8 AV.              7      AV.              10 
AVSAV.        8 AVSAV. 

11 

AVSW. 
4 

AVSAA'.         3 
SAV.                4 

Feb.   17     ESE.        5     ESE.         li     K.              7 E.                8 E.                6 E.                4      E.                  4      E.                  3 EXE. 8 XE. 8 X  E.                S 

1-Yb.    1*      ESE.         9 ESI:.       9    ESE.       6 ESE.         9 ESE.          9 ESE.        10     ESE.         10  !  ESE.           7 ESE. 
11     ESI-:. 

IS ESE 16 
SE.                11 

Feb.   19     SW.        14 
SW.          15- 

SW.          13 SAV.           8 SW.          8 SAV.         10     SAV.             9     SW.             7 SW. 7 

SAV. 

6 

AVSAA',        5 
SAA.                4 

Feb.  20     NW.       10 NW.         11 XXW.     13 XXW.     11 XXW.     11 NNW.     12     XNW.      12 XXAV.         8 
XX  AV. 10 

XXAV. 
7 XXW.      11 

XXAV.       '11 

Feb.  21    xx  w.     a XXW.       7 XXW.      8 XXW.      8 XXAV.       7 
XXAV.       8      XXAV.         7 XXW.        6 XXAV. B XXAV. 

10 

XX  A 

6 XKAV.           6 

s  AV.   10 X  X  W.     12 XXW.     11 XXW.     11 X  N  W.       9 N.              10 N.             10 X.                5 

N. 

5 N. 6 
XXE.          4 XXE.             9 

a    MO.       4 XE.            1 XE.           1 NE.           1 NE.           1 Calm..            Calm. NE.             1 NE. 1 NE. 2 XE. 0 4 
Feb.  24     WNW.     7 AVXW.      5 WXW.     6 AV  X  W.      7 

AVX'W.     6 
AVXAV.     4     AVNAV.       4 AVNW.       4 WNW. 4 

W. 

7 

AV. 

6 AV.                  5 

Feb.  25     AVSAV.      ,s WSW.       8 WSW.      8 WSW.      9 WSW.     11 AVSAV.     11      AVSAV.        8 WSW.      10 WSAV. 12 
AVSAV. 

11 

AVSAV.       14 AVSAV.         11 

Feb.   26     WSAA-.      4 
WSW.       3 WSW.      3 Calm. Calm. 

Calm. WSW.        1 
Calm. 

Calm. 

SAA'. 

1 SW. 8 2 
Kub.    27      SE.             8 SE.            12 SE.          13 SE.           18 SE.           12 SE.          11 SE.             4 SE.             6 SE. 6 

SE. 

5 

SE. 

B 
si-:.            s 

Feb.   28     SSE.         8 S.                 6 S.               5 S.               7 S.               6 S.               7     S.                 9 SSW.         8 
SSAV. 

9 
SSAV. 

8 SSW.        10 

SSAA-.             8 

Means  .         15.  11 15.46 

16.1.-, 

16.03 15.  38                14.  31 
13.84 

12.38 12.84 12.61 12.  :,0 11.19 

1  p.m. 2  p.  m. 3  p.m. 
4p.m. 5  p.m. 6  p.  m. 

7  p.m. 
Sp.  m. «p.m. 

10p.m. 11  p.  m. 12  p.m. rioiiT 
Date. Direction Direction Direction Direction Direction Direction Direction Direction Direction Direction Direction Direction 

.uanj 

and and and and and 
and 

and and and 

and 

B 

nd 

0111 

locity. 

Telocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. 
velocity. velocity. 

1883. 
Feb.     1 E.              2 E.                2 E.               2 E.              3 E.              2 E.              2     WSW.      4 WSW.      1 WSW.    4 

AVSAV.    3 

A','.  SAV.      5 

WSW 7 6.41 
Feb.     2 SS\V.       10 SW.          10 SW.          9 SW.          8 SW.           8 

SSW.        8 
SAV.            7 SSW.        6 

SSW.      8 SSAV.        1) SSAV.       A 
SSW. 

7 

7.50 

Feb.     3 SSE.        11 

16 

SSW.      28 SSW.      20 SSW.       28 
SSW.      22 

SSW.       26 
SW.         26     SW.       31 

WSW.  48 AVSA V.  411 

AV. 

44 

18.75 
Feb.     4 WS\V.     i:> WSW.     21 SSW.       12 SAT.         16 SW.         14 SAV.          14 SAV.          li      SSAV.         9      SSAV.       9 

SSAV.     11 
SAV. 

8 

SAV. 

li 

24.  66 

S.              26 S.               24 S.              26 S.              28 
SSAV.       28 

SW.         28 SAV.          :KI      SSW.       44 SW.       32 WSW.  45 
AVSW.  47 

AVSAA- 

43 22.95 
AVXAA'.    31 WNW.   28 XW.        20 XW.        16 XW.         16 

XXAV.       .s 
N  N  AA-.       7 XXW.      5 ENE.      8 JE.            12 13 ESE. 18 

::i.  IB 

Frli.     7 20 SSW.       19 SW.         29 WSW.    44 AVSW.     44 
AVSAV.     48 

SSJV.       36 
SW.          46 SAV.        52 

AVSAV.  45 

AV. 

62 

W. 

58 

:XIB 

AV.            25      AV.            -Jll WSW.     14 sw.       10 SW.          12 
SSAV.        14 

SSAA-           S      S.                 7 SE.          6 
ESB.      12 

ESE 17 

ESE. 
22 

30.58 

S.               37      S.               40 S.     .         46 S.               42 SW.         52 SW.        60 AVSAV.     71  j  SW.          75 AVSW.  70 
AVSAV. 

WSW. 

AA'SAA'. 

(*) 

AVXAV.             AVXAV. 
W. 

W.            47 AVNW.   44 W.             IS      AV.            48      AV.            52 WNW.  44 
AVXAV.  44 AVXAV.  41 

AVXAA".  !IS 
(*) 

AV.            18      W.            18 W.            16 W.            14 WSW.    11 
WSAV.     11     WSW.      8  '  SW.         18 SSAV.     12 SSAV.     13 SSAA".      Ill 

SSAA'. 

9 21.58 

Feb.    1-2 S.               18      S.               15 S.              15 SSW.       17 SSW.        18 SSAV.       17      SSAV.        14      SSW.         8 SW.         8 W.           9 AVX 

W.   1 

AVXAA 

.    (i 

13.  !2 
AVXAV.      :>,      AVXAV.      2 WNW.     3 W.              4 \\  .             6 W.             4 W.             4     W.             4 W.           4 AVXAV.    4 

XAV 

6 NW. 

;, 

5.08 

AVXAV.      7      V,'. 
AV.             4 WNW.     7 WNW.     5 NW.         8     XAV.         4     NW.         4 AV.           6 W.           8 W. 8 W. 6 7,80 

Feb.    15 AV.            17      \V.            15 W.           15 AV.            16 W.           24 W.            10      AV.            22      AV.            16 AV.           17 W.          14 

AV. 

13 

W. 11 12.12 
2      KSE.          8 ESE.         5 ESE.         8 ESE.         8 ESE.         ,-      SSE         H)      ESE.         7 ESE.        5 ESE.       7 

ESE 

7 ESE. i; 7.50 
Feb.    17 NE.           9     XE.           8 XE.         12 ENE.        8 ENE.        5 ENE.        6     EXE.        6     E.               7 E.           12 E.           14 9 E. 10 7.50 

si:.         in    si-:.         11 SSE.         16 S.               9 S.               7 S.             11      SSAV.       13     SSW.       10 SSW.      8 SSAV.     11 SAV. 12 

SAV. 

12 
10.41 Feb.    I'.i S\V.            .-,      SAV.            5 

W.             6 W.             5 AV.            10 AV.              0      WXAV.      7      NW.           9 NAV.      11 XAV.       11 

XAV 

9 
XAV. 

11 8.37 

Feb.    20 X\\V.     12 10 X.              9 N.             9 X.             13 XXE.      Hi     XXE.      12     X.             12 X.           10 X.            13 
XXW.  12 

XXAV. 

10 

10.79 
XXAV.       8 X  X  W.       9 XXW.     11 XXW.     12 

NNW.     Hi XXW.      in                       11      X.              10 N.           12 N.           11 

N. 

13 

X. 

13 
9.  12 

XXE.        5 6 NE.           2 NE.           4 XE.           6 NE.          4     Calm.              XE.           5 NE.          2 
Calm. 

XE. 1 X  E. 1 

fl.  75 

I'allll. 
SSW.         2 SSW.         3 SSW.         3 SSAV.         5 W.              5      AV.              5      W.              6 W.           8 AV.          8 AV. 8 

AV. 

K 3.29 
AV.             9 W.              7 W.             9 W,             9 AVSAV.       8 AV.              7      AV.              8      AV.              8 AV.           6 W.           7 AV. 

11 

W. 

8 .     6.66 

F.-II.    2r. \VSW.     10 WSW.       8 WSW.     11 WSW.      7 AVSW.       8 
AVSW.       7      AVSAV.       7      AVSW.       C 

AVSW.     7 AVSAV.     1! 
WSW.     3 

AVSW 

4             8.  41 
Feb.     211 Calm. ssi-;.        i SSE.           2 SSE.           6 SSE.           6 SSE.           7      SSE.         11      SE.            10 SE.            9 SE.          10 SK. 8 

si-:. 

12             4.12 

!l 

si-:.          9 M      sK.           13 7 si-;.            4     SE.            5     SK.            6 

SE.         '  9 

7 
SSE. 

7 8.41 

Feb.   28     SSAV          -      S8W.         7 
SSW. SSW.         5 SSW.         5 SSAV.         4      SSAV.         :;       X.                7      N.              6 8 

X. 

12 N. i;             6.95 

11.38 
11.00 11.46 11.57 12.07 11.11                10.84                11.42               11.61 

13.23 13.69 
13.46 

12.94 *  Record  incomplete  for  February  9  and  10. 



EXPEDITION  TO  POINT  BARROW,  ALASKA. 
279 

Statement  ultuicing  the  direction  and  velocity  of  the  icind  at  Uglaanrie  from  October,  1881,  to  August,  1883 — Continued. 

[Height  of  anemometer  above  surface  of  ground,  28  feet.    Washington  mean  time.    Correction  to  reduce  to  mean  local  time,  — 5h  17".    Velocity  given  in  miles  per  hour.  I 

1  a.  m. 2  .1.  111. 3  a.  m. 4  a.  m. 5  a.m. 
11  a.  in. 

7  a.  m. 8a.m. 
Oa.m. 10  IL  m. 

11  a.  m. 

Urn. Date. 
Direction Direction Direction Direction Direction       Direction Direction Direction 

I'irection 

Direction Direction 
Direction and and ami 

and 
and and and and 

and 

and and 

mill 

velocity. velocity. rated velocity. velocity. velocity. velocity. 
velocity. 

\  elocity. velocity. velocity. 

velo. 

. 

1883. 
Mar.    1 N.             6 N.             « N.             7 X.              8 N.           10 N.              8 X.               0 N.           e N.                 6 

N. 

8 N. 6 

X. 

5 

Mar.    2 N  K.          10 NE.          12 EXE.       10 I-;.            13 E.              13      K.              12 K.                11      E.                14 E.              12 E. 14 K. 

-  18 

! 17 
Mar.    3 KSK.          7 ESE.         5 ESE.         6 ESE.       12 ESE.         8     ESE.         7 KSK.            li      BSE.            4 KSK.            5 

ESE. 4 5 8 
Mar.    4 E.              13 E.             11 E..          i:;     ENE.      11 ENE.      13     ENE.      10 

K      KM-. 

li     KXE.          4 

14 

Mar.     5 SW.          14 SW.         11 SW.          12     W.            13 WSW.      9     WSW.     12 WSW.       Ill      W.              13 WNW.      14 WXW B wx; V.       8 

W. 

V'W.         7 

Mar.    6 WXW.     7 WXW.      0 W.              11 W.            8 W.             S     W.             8 W.                6 W.               8 W.               11 

W. 

10 W. 0 
WSW.           9 

Mar.     7 WSW.       4 WSW.       4 WSW.       3      WSW.       3 WSW.      4     WSW.      4 WSW.         4      WSW.         7 
WSW.         8 

WSW. 8 
WSW.         8 

WSW.         10 

Mar.     s W.            14 W.            14 WSW.      13      WSW.     12 WSW.     11     WSW.     12 WSW.       11      SW.            Ill      WSW.       10 WSW. 11 

W. 

16 W. 16 
Mar.     !l W.            13 W.            10 W.             in      W.             13 W.              11      W.              12 W.              10      W.               10 

WSW.         9 WSW. 
s g s\\ 

10 

.M:-r.    1" W.              6 W.              6 WSW.       S      WSW.       6 WSW.      8     WSW.      6 WSW.         0      WSW.         4 
WSW.         3 

WSW. 3 
WSW.         4 WSW.           4 

Mar.  11 SW.          7 SW.            4 SW.            4      SW.            3 SW.           4     SW.           3 SW.              3      SW.              2 SW.              1 
Calm. 

SSE. 

2      XE.                2 

Mar.   12 XE.          12 NE.          12 XE.           11      XE.           10 NE.         11     NE.         10 
XE.            10  n  NE.            10      NE.               1! 

NE. 

11 11     EXE.            4 
Mar.    i:; SW.           6 SW.               1 WSW.       i,     WSW.       .: WSW.      4     WSW.      4 WSW.         4      WSW.         4 WSW.         4 WSW. 

.", 

wsv 

XN 

E.            o Mar.  14 SE.             4 3 SE.             3      SK.              2      SE.             1      SE.              1 SE.               2  .  SE.               2      SK.               2 Calm. K. 1 4 

Mai-.  15 EXE.       14 EXF.        10 14 EXE.       14     KXE.       14     ENE.       13 EXE.         13      EXE.         13      EXE.         12 
EXE. 14 ENE.        12 10 

Mar.    10 ENE.       20 ENE.       20 EXE.       IS EXE.       Id     ENE.       10     ENE.       18     EXE.        22     EXE.        22     ENE.         22 EXE. 24 KXK.        22 KNK 

Mar.  17 EXE.       21 EXE.       22 ENE.       21 ENE.       2S      KXK.       24     EXE.       24     EXE.        25     ENE.        24 EXE.        24 KXK. 23 ENE 

24 

ENE.          22 
XE.          20 ENE.       2ii i  :  x  E.     19 ENE.       12 EXE.       13     ENE.       14     ENE.        14  1  E.               12 

15 

E. ENE 18 EN 
K.          1€ 

Mar.  in NE.          11 NE.            9 X  K.            9 X  i  -:.           10- XK.            8     NE.            B     XE.             6 XE.             4 NE.             3 

ESE. 

4 3 4 
SSW.         4 SSW.        3 

SSW. 
SS  W.          2      SSW.         2 SSW.        1     SSW.          4 SSW.          1 SSSV.          4 SSW. ;; Cnlui SW.                3 

liar.  21 ESE.        12 ESE.        11 E.              12 E.              11      E.              10 E.            10     E.              14 E.               14     E.               14 E. 16 

E. 

16 E. 17 

Mar.  -.2 E.              28 ESE.        30 E.             30 i-:.                             20    E.          23 E.                24 E.               28     ESE.         28 ESE. 

::•_' 

26 
ESE.            26 

Mar.   2:i SE.            4 SE.             7 SE.            6 SSK.           7      SW.          14      SW.          14 SW.            16 sw.         r SW.           14 

SW. 

11 

SW. 

12 SYS 

16 

Mar.  24 SE.           12 SE.            17 17 SI-..            IS      SK.            11)      SE.            18 SE.             19 SE.            is     SE.            18 

SE. 

16 

SS 

16 16 
Mar.   S5 SE.           14 SK             17 20 SSK.          is      SSE.          10      SSK.         16 SSE.          21     SSE.          20 SSE.          17 

SSK. 

14 
SSK. 

16 SS i.           14 
Mar.   20 WSW.       6 SW.            3 SW.            4 SW.            2      XXW.       2      NE.            4 JTE.              4      XE.              8      XE.             10 KXE. 11 KXE.         12 EXE.           13 

Mar.  27 SSW.        34 

29 

S.               27 S.               28 SSW.       25      SSW.       28 SSW.         25     S.                22     S.                25 

v^ 

29 

S. 32 S. 32 
WSW.     23 SW.          13 SW.          15 SSW.          8 SW.          12      SSW.         8 S.                s     s.                3     SSE.           9 

ssi-;. 

SE. 

12 4 
Mar.  211 SE.          17 SE.           19 SK.            16 si-:.        13 SE.           16     SSE.         12 SSE.           8  :  SSE.           t SE.              6 SE. 7 

SSK. 

8 5 
Mar.  SO WSW.       7 S.               4 SE.              4 SSE.           5 SSE.           6      SSE.           4 S.                 3     SSE.            3     SSE.            6 

SSE. 
6 S 5 

SSW.            5 

Mar.  31 SSE.           8 SSE.          2 S.                 3      SSE.           5      SSK.           5      S-E.           4 SSE.            9     S.                  8     SW.             6 SW. 2 SW. 7 
WSW.           4 

Means  . 12.  19 11.00 11.  48                11.  22 11.00 10.35 10.96 10.48 10.80 10.64 
11.12 

11.06 

1p.m. 2  p.  m. 3  p.  m.              !  p.  m. 
5  p.  in. 

!i  p.  m. 

7  p.m. S  p.  in. 
)l  p.  in. 

10  p.  m. 
1  1  p.  m. 

12  p.  m. 

Daily 

Date. Direction Direction Direction Direction       Dirccticu Direction Direction Direction Direction Direction Direction liirertion 

mean  ve- and and and and                   and 
and 

and and and and aud and 
velocity. velocity. velocity.         velocity.         velocity. 

velocity. velocity. 
velocity. 

velocity. 
velocity. velocity. 

1883. 
Mar.    1 X.              7 X.             7 X.              7     X.              s     x. N.               (i     N.               s     XXK.       10 XXE.       7 XXE.     12 NXE.    12 XE. 10 

Mar.    2 ESE.        18 ESE.        19 
KSK.         17      BSE.         10      ESI:.        17      ESE.        16  '  ESE.        IX      ESE.         IN 

KSK.       21 

ESE.      10 

ESE 

12 ESE. 10 
14.91 Mar.      3 ESE.          7 ESE.        11 ESE.          4      I->K.           7      KSK.         11      ESE.          8 ESE.         8     ESE.          8 ESE.        11 

JO
 

E. 

12 
Mar.    4 ENE.        8 ENE.        6 EXE.         6 5     SE.             5 SSE.          0 SSW.         8      SSW.        10 

SSW.      14 

S\ 

It SW. 

15 

SW. 

14 

:i  in 

Mar.     5 WNW.    10 WXW.    10 WXW.    14 NW.         12     NW.         12 WXW.    11      WXW.    12      WNW.    11 XW.       in 

XT 

V.         S WN 
W.    8 

W  X  \\ 

.    7 10.  70 
Mar.     6 WSW.     10 WSW.     10 WSW.     11 WSW.       8      SW.            8      WSW.       K      WSW.       s WSW.     10 

SW.          S WSW.    7 WSW.   HI WSW 8 8.45 

Mar.     7 wsw.   11 WSW.     11 WSW.     17      W«W.     14      WSW.     15      W.             17 W.            20 
WSW.     14 

W.           15 WXW.  12 W. 14 

W. 

14 10.04 
Mar.    8 WXW.    10 WXW.    15 WXW.    18      W\\V.    li)      WXW.    18      WXW.    17 WXW.    IS 

W,                Hi 
W.          18 W.           15 W. 10 W. 10 

14.16 

Mar.    9 sw.      10 12 WSW.     11      WS\Y.       !)      WSW.     11      W.             11 W.             12      W              12 W.            8 W 8 

W. 

7 W. 7 

10.08 

Mar.  10 WSW.      3 WSW,       4 WSW.       4 WSW.       6     SW.            5      SW.            5      SW.            5      SW.            C 
WSW.     5 WSW.     4 SW. 6 g 

5.  12 

Mar.  11 SSE.           3 SE. 
ESE.          5  !  ESE.          4      ESE.          4      ESE.          4      ESE.          0      EXE.         0 ENE.      9 

EXE.     10 KM:.    11 ENE. 9 5.00 

Mar.   12 :.       6 3 ENE.         S      EXE.        Ill      XE.            5      KB                     XE. XE.            3 SW.          1! 
WSW.     5 

SW. 4 

SW. 

4 
7.  25 Mar.  13 XE.            5 2 XE.             1      SSE. SE               2      SE.              1      SE.              1      SI-:.              4 SE.            2 B - 3 

SE. 

4 
3.29 

Mar.   14 E.         4 :.       4 SE.           :i     SK            3 E.                7      K.                                          4 
KM-;.      7 

E.           10 EXE.       K 
EM-:.     7 

6 3.91 
Mar.   15 ENE.       11 EXE.       12 ENE.       12 ENE.       15 EXE.       1«     EXE.       19      EXE.       l!i 16 KXK.     16 ENE.     16 

EXE.      IS 
EXE. 16 

14.12 

Mar.   10 KNK.       22 EXE.       24 ENE.       26 EXE.      21      ENE.      24      ENE.      21     EN  I KXK.       24 EXE.     23      EXE.     20 KXK.     22 EXE. 19 

22.  12 

Mar.  17 ENE.       24 .       24 EXE.       24 EXE.       23      EM-:.        25      EXE.       20 

ENE.       2'! 

EXE.       23 
EN  I-:.     25 

EXE.     25 

ENE.     2:; 

EXE. 21 
23.37 

Mar.  18 .       15 :.     14 EXE.       13 EXE.       14     EXE.       16 

17 

20 XE.           IS 
NE.       12 xi-:.      i" X  K. 15 

12 

15.08 

Mar.  19 SSW.         6 SSW.         3 SSW.         li      SSW.         7      SSW.          a SSW.          0 
SSW.         6 SSW.         8 SSW.      10 

SSW.       0 
SS\\ 

.       8 6 

6.37 

Mar.  20 
(  'aim 

KSK.           I      KSK.          ::      KSK.          4 

ESI-;. 

I-'  s  ]-'           5 

0 

K- 

E.        4 

ESE 

7 

:i 

3.54 

Mar.   21 
18 

20 E.          2::     i-:.          20    E.          2^     i-;.          2.- K.    "        30 
ESE.       20 

E.            31 

ESI-: 

25 

28 

19.54 

Mar.   22 27 24 211      SK. SE.           18     SE.           11 SE.            16 SE.           8 

-1 

SK. 

2 

SE. 

5 21.50 
SW.          15 S.               17 S.               14 S.               12      S.               12 s.              11 S.              11 

S.               1" 
S.            11 s B s. ii 

SSE 

14 

11.7.5 

SE.           16 SE.            14 SK.            10 SK.            10      SI-:.            211      SE.           20 SE             19 SK.            19 SE.            21 SI 

in 

11; 

17.511 

16 SSK.         15 S.               14 

Id 

SW.          12 
SW.          14 W.           17      SW. 

SW. 

SW. 

14.41 

EXE.       14 KNE.^    17 E.              22 E.              24      ESI-;.         24 
ESE.        27 

ESE.       24 SE.      in   a 21 

Mar.  27 32 S.               20 SSW.       28 WSW.     24      WSW.     27 SW.          25 SW.          27 
WSW.     28 

WSW.   27      V. 
WSW.   27 

WSW. 

'.7.1-J 

Mai.   28 14 ESE.       10 

16 

ESE.        11      ESE.        H      !•>!•:.         6 ESE.         12      KSK.         15 
KSK.       10      K- 

SK. 

17 

SK. 

17 
Mar.   2:1 WSW.       8 SW.            6 WSW.     12      W.             15      W.             11      W.             10 W.             13      W.             17 W.           12      WSW.     11 

SW. 

8 
Mar.  ::n SSE.           4 SW.            8 SSW.          7      SSW.          3      SSW.          7      S.                 8      S.                 S      S.                 9 S                 5      SS 

!•:. 

s 

12 

SSE. 

11 

o.  ir. 

W.              fl XW.           8 XXW.     11      XXW.      12 XXW.     14      XXW.     13      XNW.     19      XXV NW.       IS      XXW.   IS XXW.   19 XXW. 

18 

Menns I1.J8 12.  70 12.51 18.12 
13.54 

13.  29 12.  54 12.  CT 11     S.5 



280 KXl'EDITKXN  TO  POINT  BARROW,  ALASKA. 

Xttttrmrnt  xhoiciny  the  <lir>vtion  tnitl  rclocity  of  the  wind  at  Uglaamiejrom  October,  1881,  to  Ant/iixt,  1883 — Continued. 

[Height  of  anemometer  above  snrface  of  ground,  28  feet.     Washington  mean  time.    Correction  to  reduce  to  mean  local  time, —5*  17".      Velocity  given  in  miles  per  hour.] 

1  a.m. 2a.m. 3  a.m. 4  a.m. 5a.m. «  a.m. I   :l.  III. 
S  a.  m.              U  a.  m. 

10a.m. 
11a.m. 

12  in 
Date. 

Direction Direction Direction Direction Direction Direction 
Direction 

Direction         Direction Direction Direct  ion 
Direction 

and nud 
and and and and mid and                   and 

am 

1 

and 

velocity. velocity. velocity. velocit  \  . 
velocity. velocity. velocity. 

velocity.           velocity. 

velocity. 
velocity. 

velocity. 

1888. 
Apr.     1 XXW.    19 XX\V.     18 XXW.     17 XXW.     19 XXW.    16 XXW.    15 XTSW.      16 XXW.      17     XXW.      16 

XXW. 
14 

XXW.       15 XXW.        15 

Apr.     2 XW.           2 N  W.          3 XW.          3 NW.          3 XW.         2 XW.          4 XW.           4 XW.             3     XW.            3 WSW. 1 2 X.                  2 

Apr.     3 
X. X.              4 X.              3 X.              4 X.             4 N.                4 X.                  4 X.               4     X.               1 X. 1 X.                  4 X.                   4 

A]ir.     4 
X.              4 X.               :; N.              3 X.              3 X.                4 Calm. 

Calm. 
X.               2     X.               4 W. 3 W.                3 W.                 4 

Apr.     5 w.          c WXW.     7 WXW.     7 WXW.     7 XW.          6 .N  W.           6 XW.           6 XW.           5     XW.           3 NW. 3 Calm. 
XE.               i 

Apr.     6 SSE.          1 SSE.          3 SSK.           6 S.                C S.              4 SW.            3      SSW.           5 SSW.          4     s.                6 

s. 

7 S.                 6 S.                 7 
Apr.    7 SS\V.         7 SSW.         5 SSW.         3 SSW.        4 SSW.       11 SSW.        1(1      SSW.           0 SSW.         7     SSW.          8 

SSU'. 

8 
SSW.          8 

B 

Apr.     ,- 
SSB. si:.        10 SK.            11      SE.            13 SK.            13 SK.            12 SE.            13 ESE.         13     ESE.         13 11 8 rt 

Apr.     11 
EXE.       13     EXE.      13 EXE.       13     EXE.       13 EXE.       12 

12 

14 

EXE.         14      EXE.         15 EXE. 15 EXE.        15 

EX'E 

Apr.   10 EXE.       i:> E. EXE.       27      EXE.       25      EXE.       22 EXE.       22 EXE.        22 EXE.        19     EXE.         18 
EXE. 

17     EXE.        15 EXE.         14 

Apr.    11 EXE.       U EXE.      15 EXE.       16 EXE.      15     EXE.      16 EXE.       12 EXE.        12 EXE.        13     EXE.        14 KXE. 14 EXT3.          0 E.                  9 

Apr.   12 Calm. E.               i E.               3 E.              1 

E.              '3 

E.               4 SSW.          7 SW.             6     SW. WSW. 4      SW.              2 SW.                2 

Apr.   l:; XW.          3 XW.          2 X  W.          2 XW.         2 XW.         3 XW.          3 XW.            3 XW.            1      W.               4 
WSW. 

1 
Culm. SW.                4 

Apr.   14 W.             1 W.             1 W.             6 W.            5 W.            4 W.               5 W.               6 W.               6     W.           •   5 W. 5 W.            6 
WSW. Apr.    15 

W.             3 W.             1 W.              2 W.            3 W.             3 W.              1 W.               2 W.               1      W.               1 W. 1 W.                2 

Calm. 
Apr.   10 XXE.        9 XXE.        7 XXE.        8 XXE.      12     XXE.        9 XXE.       12     XXE.        11 XXT3.        12     XXE.          8 11 XXE.             7 

Apr.   17 X.             7 X.              4 X.                6 X.                                       4 X.               B     N.                1 Calm.               WSW.        3 WSW. 3 
WSW.         4 

SW.             4 

Apr.    li- 
SS\V.          8 SS\V.         5 SSW.         4 SSW.         r.      SSW.         C SSE.           5      SSE.             2 SSE.           3     SSE.           3 3 ESE.           5 E. 

Apr.   19 X  F            13 XE.           14 XE.          10 NE.          15 XE.          14 XE.          13 X  K.            14 XE.            12     XE.           14 14 XE.             12 U 
Apr.   20 EXE.         8 E.              12 E.               8 XE.           6 XE.            8 E.             12     E.                 6 E.                 3     E.               15 12      EXE.         14 

ESE. 

Apr.    'Jl 
ESE.         2 X  1C.            1 X.              3 X.             3 W.              C W.             0     W.               9 WXW.      14      W.              17 

WXW 
17      W.               17 W.               17 

Apr.    -i W.             14 \V.            12 W.           12 W.            12     W.            13 \V.            10     W.               8 W.                7      W.                6 Wv 3      W.                 1 
SW.                1 

Apr.    •-.; 
ESE.        13 ESE.        12 ESE.        12 ESE.        15     ESE.        11 ESE.        10      ESE.           15 ESE.          11      ESE.          14 

KSK. 

13      I'                 13 E.                  13 

Apr.    24 E.             17 20 16 E.                     EXE.       16 EXE.       14     EXE.         14 EXE.         14      EXE.         10      EXE. EXE.          10 

Apr.    _'.-
 

XE.           2 WXW.     3 WXW.     6 WXW.      4      W.               8 WSW.      6     WS\\ WSW.         3      WSW.         4 WSW. 2 AT.                6 W.                 7 

Apr.  26 XW.           9 W.             4 WXW.     4 WXW.      5 WXW.     6 W.               6     W.                5 W.                4     W.                7 W. 11 
W.              13 W.                 11 

Apr.  27 \V.            12 W.            10 W.             8 W.               (1      W.               6 W.              6      W.                4 W.                      W.               0 WSW. 7 
WSW.         6 WSW.           5 

Apr.   2S WSW.      4 WSW.      5 WSW.       5 WSW.       4      WSW.       3 WSW.      5     C«lm. SSW.          5     SSW.          4 WSW, 4 
WSW.         3 WSW.           I 

Apr.  29 X.               6 XXW.       6 X  X  W.       6 XXW.       !l     XW.           4 XXE.        5  ,  XE.             6 XE.            5     XE.            4 6 KXK.           3 XXE.             4 

Apr.  30 XXE.        6 XXW.      7 XXW.      9 X.              H     X.               6 X.              1 XXW.        5 X.                i;     XXE.        11 EXE. 10 EXE.           8 XK.                7 

MeaoH  . 8.23 7.90 
8.16 8.16 8.  10                   7.  50 

7.50 
7.  30                     S.  20 7.80 

7.23 
• 

1  p.  m. 2  p.m. 3  p.  m. 
4  p.  m. 

5  p.  m. 
Bp.  m. 

7  p.m. Sp.  m. 9  p.  m. 
10p.m. 

11  p.m. 12  p.  m. TA  -  ;i  .- 
Date. 

Direction Direction Direction Direction Direction Direction Direction Direction Direction 
Din-ction Direction 

jJrtin 

Direction     ": 

and and aud and and and 

anil 

and 

and 

and 

and 
anil velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. vein  city. velocity. 

velocity. 

Apr.      1 XXW.     14 XXW.     12 XXW.      9 XXW.      9 XX*  W.       11 XXW.      7 XXW.      8 XW.         8 XW.        9 XW.        7 XW.        7 yrw.     3       12.  45 
Al.r.      'I 

Calm. WXW.     1 XXW.      2 WXW.     3 

wxw.    .-, 

X.             5 X.              5 X.              5 X.                     .8 X.             5 

X.            ."> 

Apr.      :) X.               2 X.              3 N.             3 X.              4 X.               4 X.                4 X.              6 X.               5 X. X.              4 

X. 

X. 
Apr.     4 W.              4 W.             4 W.            6 W.            6 W.             7 W.             7 W.             9 W.              8 W.            8 W.           8 W.            9 W.            6             4.79 
Apr.     5 XK.            2 XW.          1 Calm. EXE.        1 I:SK.       i ESE.         2 Calm. ESE.         2 ESE.       1 ESE.       2 SSE.       2 SSE.         1 

Apr.     C 10 S.               10 S.              10 S.              12 S.               12 
s.             11 S.             11 S.              11 

S.           11 
SSW.      12 SSW.     12 SSW.      11 

Apr.      7 SS\V.        1C 

s. 
S.              10 S.             11 S:             11 S.             10 SSE.        12 SSE.         11 SSE.      13 SSE.      10 

[1 

Apr.     8 E.              12 E.            12 E.              12 E.             14 18 E.             16 E              13 E.             14 E.           14 B.        ia EXE.    12 
Apr.     a EXE        15 EXE.      20     EXE.       24 EXE.       25 

EXE.      -~ 

27 EXE.       29 
EXE.       30 

10X13.     33 EXE.     31 2S          20.  12 

Apr.   10 EXE.       16 EXE.       IX EXE.      21 EXE.       21 EXE.      20 EXE.       20 EXE.      20 EXE.       19 
EXE.     ill EXE.      10 

Apr.   11 EXE.        :i EXE.        8 EXE.         8 EXE.        9 E.               7 E.               6 E.                5 E.                4 E.              5 E.             5 E.             3 K.              I              8.61 

Apr.    12 WSW.      2 \VSW.      2 W.             3 WXW.     4 WXW.     7 WXW.     6 N  \V  .           7 XW.           6 XW.        6 XW.        6 XW.        4 

N'  W.         6 

Apr.   l.i Calm. C;ilm.                 Calm. 

f'ultu. 

WSW.       2 
WXW.      2 

WXW.    1 

WXW.    :'- 

WXW.   4 
WXV                      1.75 

Apr.   14 r, SW.            5 SW.           6 SW.            6 SW.           7 SW.           7 SW.            7 WSW.      6 
WSW.     5 

WSW.    6 

WSW.    6 
W.             4 

Apr.   15 W.             2 W.                      W.              1 WXW.     3 XXE.        8 x.           a 
X.              Ill 

X.              8 x.       10 X.          12 X.              7      XXE.       .- 

Apr.   10 XXE.        0 X.                                        11      X.              11 X.               11 10 
X".             11 X*.             10 

X.           11 X.          10 
X.              8 

X".              7 

Apr.   17 5 SW.           :;     s\V.           ::     SW.           2 SW.           2 
SSW.        7 

SSW.         6 SSW.         6 
SSW.       0 SSW.       S 

SSW.        5 
SSW.        5               I.2II 

Apr.    is E.                 1      E.                6 EXE.        8 EXE.       10 EXE.      11 13 EXE.       13 
XK.         Hi NE.        15 XE.         15 14              7.  41 

Apr.    1!) XE.          12 XK.          Ill      NE.          10 XE.          11 XE.           9 XE.         10 NE.          11 XE.            8 XE.        11 XE.        n S            11.75 

Apr.    -ii 
Calm. Calm.              EXE.      16 E.             14 EXE.       15 K.              13 E.              13 E.                13 ESE.       9 E.             9 E.              3 ESS.      7            8.79 

Apr.    21 W.            19 WXW.    Ill      WXW.    17 W.           20 WXW.    18 WXW.    17 WXW.    20 W.            17 
WXW.  1C. W.          16 WXW.  10 W.          14           13.  37 

Apr.  22 SW.            1 SSW.         •_'      S.                 3 
KSK.        4 8 10 ESE.        11 

ESE.        ID ESE.      10 
ESK.       12 

ESE.      11 12 

Apr.    '-•:! 
16 10.             10     ESE.        20 ESE.        26 ESE.        28 31 ESE.        25 E.            23 KSK.      it 

EXE.       17 EXE.       17 18 EXE.       17 EXE.       16 K\K.        13 io  \  K.     11 EXE.        8 
10x10.     B 

\K.           1 XE.         2 XE.           1 

Apr.    25 W.              7 WXW.    in WXW.     8 WXW.     7 W.             5 8 W.             6 WXW.      7 
WXW.    7 

XW.        6 
WXW.    ,s 

X  W.         9 

Apr.   20 W.             11 W.             11 W.             11 W.            13 W. W.           16 W.             13 W.            13 W.          13 W.          14 W.         11 W.           13 

Apr.   -7 
WSW.       5 WSW.      4 WSW.      3 W.            :; W.              3 W.              1 W.              2 W.             1 W.            3 W.           3 WSW.     0 WSW.     4 

Apr.   2~ 
Calm. \  W.          1 X.              7 XXE.       7 X.XE.        7 E.         7 

N  N  K.         8 XXE.        7 
XXE.      6 

XXE.      4 XE.          2 
MO.           1              4.10 

Apr.   ill XE.            4 XE.            5 E.                5 K.NE.         5 STB.           4 XE.           C E.                5 XE.            6 XE.         6 X.              6 XXE.      8 

Apr.    :;l> 
NE.           6 XXE.      11      EXE.       10     XK.          12 XE.          10 E.             12 12 EXE.         I'      KMC.     11      E.            1J EXE.     13 

\i:.      16 

7.  13                  7.  06 8.  76                  9.  60 9.96 8.96 10.46 9.  73                10.  06 9.90 
g.  96                a  53                  8.  48 
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Statentent  showing  the  direction  ami  rrlodii/  oftlw  iriml  at  I 'i/hiamie  from  October,  1S81,  to  Auyuxt,  1<S8.'> — Continued. 
[fleicht  of  anemometer  above  mil-face  of  Rronnil,  '1?  !i-rt.    Washington  mean  time.    Correction  tn  reduce  I"  mean  local  time  — 5*  17-.     Velocity  civ™  in  mik-a  pur  hour.  J 

a-m. 2  a.m. 3a.ru. t  a.  m. 5  a.  m. 0  a.  m. 
7  a.  m. 8a.m. 

•  »» 

10a.m. 
11  a.  m. 12  in. 

Date. 
Direction Direction 

Direction 
Direction Direction Direction Direction Direction Direction 

Direction Direction 
Direction 

and and 
ami ami anil 

anil 

and ami and and a nd and 
velocity. rijy. velocity. velocity. velocity. velocity. velocity. 

velocity. 
velocity. velocity. velocity. 

Vclo. 

18S3. 
Mav     1      NE.          17 EXE.       11 XE.         11 NE.          13 XE.         11 NE.            !i      NE.             9 NE.             9 

NE. 

12 NE.           13 
NE. 

11 
NE.           11 

EXE.       16 15 ENE.      16 16 ENE.      16 EXE.        10      ENE.         16 
EXE.        16 U 16 ENE 

17 

17 
EXE.       23 1C  \  1C.       19 ENE.       20 EXE.       19 ENE.       14 NE.         11     NE.           14 XE.            13 

NE. 

11 12 NE. 

10 

ENE.        10 

lla'v     4      ESE.        13 
ESE.        14 E.             14 ESE.        13 E.            14 E.              14      E.                i: E.               10      1C. Hi E.               15 E. 18 

20 

May      .-i      1C.              17 
ESIC.        20 ESE.       21 ESE.       22 E.             22 ESE.       16 ESE.         17 ESE.         15     ESE. 10 ESE.         20 

ESE. 

15 

SE.             17 

May     6     SSW.        6 SSW.        10      SSW.         9 SSW.      12 SSW.         5 SW.           7 WSW.         8 WNW.     11     WNW. 

;, 

NW.           13 N. 13 
N  X  W.       17 

XXE.       27 NNE.      25 XXE.      25 NNE.      25 NNE.      24 NNE.      23 
NNE.        25 

NNE.       22 XNE. 20 NNE.        22 NNE 22 XN 
IE.        20 

May     8     SSE.          4 SSE.           8 S.              10 SW.         11 SW.         14 SW.         14 SW.           14 SW.            14      SW. 12 
SSW.         16 

SW. 

11 

SSW.          10 

Mav     9     XE.          11 13 XE.         14 NE.          16 NE.          16 X  X  K.      16 NNE.        19 NX  1C.        20     NXE. 

11 

NE.           20 

NE. 

21 

X  X  1C.         16 

May    10      SW.            5 SW.            7 SW.          4 SSE.           2 SE.            1 EXE.        5 NE.            5 NE.              7     XE. 7 
E.                11 

ENE.          4 
XXE.           5 

Mav    11      SSW.         8 W.           11 WSW.     11 WSW.       8 W.             8 WNW.     4 W.              6 NNW.        3 NNW. 2 NNW.        7 ENE.         6 NXE.           7 

Mav   12     XE.          17 NE.          14 XE.           16 NE.          12 XXE.      10 N.            10 NNE.       12 1  1      X  XE. HI NE.             7 NE. 5 XI . 
MaV    K!     NE.         16 NE.          16 NE.          16 XE.          15 XE.          18 NE.          IX NE.           18 NE.            18 

NE. 

21 NE.           21 NE. 24 
NK.             1» 

Mav   14     EXE.      21 ENE.       19 NE.          20 NE.          21 NE.         21 NE.         19 NNE.       16 
NNE.        16 NNE. 

111 

NNE.        14 XXI 

11 

XI 8 
Ma\     10      ENE.         3 NNW.      6 XN  W.      7 N. NNE.        7 N.             7 N.              10 N.              10 N. 12 N.              10 N. 

15 

NXW.       16 

Mav  Hi     X.            20 NNW.     15 NNW.     15 NNW.    13 NW.          9 NW.           9 NW.           7 NW.           8 

NW. 

9 NW.           7 SW. 8 
NW.             4 

Mn'v    17      SSW.        11 
SSW.       12 SSW.      13 SSW.        13 SSW.       12 SW.          15 SW.          15 SW.          13 SW. a SW.            16 

SW. 

16 
SW.            19 

Mav    1.-      SW.          17 SW.          18 SW.'        16 SW.          13 SW.         17 
SW.          16 

SW.          15 SW.          16 

SW. 
14 SW.           13 SW. 

12 

S\\ 

14 

Ma'v    111      SSW.       12 
SSW.         8 SSW.          9 SSW.       10 SSW.       12 

SSW.       11 SW.              8 SW.             8 SW. 9 SW.             4 
SSW.            6 SSW.            7 

May    20      SSW.       16 SSW.       15 S.             12 SSW.       11 ssw.     10 SSW.        6 S.                   4 
SSW.          5 

SSW. 

4 SSW.           3 
SSW.           2 SSW.           2 

Mav  21      SW.           1 SW.            2 SW.            5 SW.            3 NW.         1 Calm. 
ESE.          4 E.               3 XE. 4 E.                 5 E. 0 E. 4 

•     1C.             11 E.              10 ESE.       10 ESE.        11 ESE.       11 ESE.       10 KSE.          10 
ESE.          11 ESE. 12 ESIC.          12 ESE. 11 

ESE.          12 

MaV   23      SE.            14 SE.          16 SE.          19 SE.            16 SE.          16 SE.          16 SE.              14 SE.            19 SSE. 14 
SSK           16 SSE 17 

ss 

E.          16 

Mav   24      SSE.         10 SSE.           9 SSE.          8 SSE.         12 SSE.        10 SSE.         6 SSE.             9 SsE.            8 
SSW. 8 SSW.           7 SW. 7 

SW.             7 

SW.          10 SW.           8 SW.           6 SW.           7 SW.          7 WSW.      4 WSW.        5 WSW.        2 
Calm. Calm. Calm. SSE.            4 

NE.           6 ENE.        5 ENE.         6 ENE.        4 NNE.       4 NE.           2 ENE.          3 NE.             3 NNE. 3 NNE.         4 X  1C. 6 

XE. 

MaV  27     EXE.        6 EXE.       1! ENE.       12 ENE.       10 ENE.       10 ENE.        8 ENE.          6 ENE.          6 
ENE. 

6 E.               7 

SE. 

10 ES E.         10 
Mav   28     ESE.         8 ESE.         9 ESE.          6 ESE.          8 ESE.          6 ESE.         6 ESE.          8 ESE.           4 ESE. 4 

Calm. 
. Cairn. 

Mav   J9     NNE.      13 XXE.      12 NNE.      12 NNE.      13 NNE.      13 NNE.      14 NNE.       16 NNE.        16 

NIC. 

19 XE.           22 XE. 20 
XE.           22 

0     E.            18 E.             16 EXE.       16 ENE.      20 ENE.      19 ENE.      21 E.              21 E.               22 

E. 

20 E.               19 E. 19 E. 21 

Hay   :;l     E.             18 ENE.      19 ENE.      20 ENE.      16 ENE.      16 E.            19 E.              18 E.               14 E. 16 E.               14 ENE 

13 

1CXIC.         13 

Means  . 12.74 12.  61                12.  87 12.67 12.06 11.32 11.74 11.64 11.38 
11.64 

11.48 11.67 

1  p.m. 2  p.  m.             3  p.  m. 4  p.m. 5  p.  m. 6p.m. 7  p.m. 
8p.m. 

(1  p.m. 
10p.m. 11  p.  m. 12  p.  m. 

Ttiili- 

Date. 
Direction Direction       Direction Direction Direction Direction       Direction Direction Direction Direction Direction Direction 

.uain 

mean  ve- and and 
and 

and and and 

and 

and 

and 

and 

and 

and 

locity. 

velocity. velocity. velocity. velocity. velocity. 
velocity.         velocity. 

velocity. velocity. 
velocity. velocity. 

velocity. 

1883. 
' 

May     1 NE.          12 NE.          12 NE.         16 ENE.      16 ENE.      17 ENE.      16     ENE.      17 ENE.      19 ENE.    17 ENE.    18 ENE.     10 ENE.     Hi 13.76 ENE.       18 ENE.      20 ENE.      21 ENE.      24 ENE.      24 ENE.      27     ENE.      26 ENE.      25 ENE.    28 ENE.    24 ENE.     24 EXE.     24 19.87 
EXE.       11 ENE.      14 E.            16 EXE.       16 E.            14 E.             10     E.             16 E.            16 ESE.     17 ESE.      16 ESE.      16 

ESE.      17 

15.08 11  a  V     4 ESE.        19 ESE.        19 E.            17 ESE.       20 E.             20 ESE.        20     ESE.        18 ESIC.        20 
ESE.     17 E.           17 E.          15 E.           16 

16.50 May     0 SIC.            11 SE.            9 S.                6 SW.         11 SW.         15 WSW.     13     SW.         11 SSW.       10 SSW.     12 
SSW.     13 SW.       13 SW.       12 14.75 

May     6 N.            16 N.             17 N.             18 NNE.      18 X.            20 N.             22 NXE.      24 NNE.       24 NNE.    23 NNE.    24 NNE.    24 NXE.     24 15.58 
Mav      7 XXE.       24 NNE.      20 NNE.      17 NE.          14 E.            14 E.              12     ESE.        10 ESE.         7 SE.           7 SSE.        ti 

SSE.        5 
17.08 

SW.            7 SW.          7 SW.           5 SW.           3 SE.              1 SE.            (i     ESIC.         7 ESE.         7 ESE.       9 ENE.      7 ENE.      6 
19 NNE.      24 NNE.      19 XX  K.      12 X  XE.       12 

SE.           ::     i 
W.            5 W.           6 WNW.  7 SW.         7 SW.          0 13.33 

NE.            4 NXE.        4 W.              7 WNW.   10 WXW.     8 W.            9     WSW.      8 W.            8 WSW.    7 SW.         8 SSW.       8 SSW.       7 
6.08 

| 

Mav    11 NE.           8 N.            12 NNE.      16 NNE.      li NNE.      16 NE.         10 XXE.       10 NNE.      14 NNE.     16 NNE.    17 
NXE.     10 

NNE.    16 10.50 
NE.           8 X  1C.            8 NNE.        7 NNE.      10 NE.         11 NE.          15 ENE.      16 ENE.      16 NE.        14 ENE.    16 XE.         Hi 

NE.       15 
MaV  i:; NE. N  1C.          23 NE.          24 ENE.      25 ENE.      25 ENE.      24 ENE.      23 E.            24 ENE.    24 ENE.     24 

EXE.     2° 

XE. SE.              3 SW.            3 SW.           4 S.              3 SSW.         5 WNW.     4 WNW.     3 SE.           1 ESE.        1      NW.         1 
NNW.     16 N.             18 NNW.     18 NNW.     21 N.            23 N.            23 N.             24 X.             lii NNW.  19 

N.            17 
NNW.    10 N.          18 

14.  2.'. 

May   Hi WNW.     5 WNW.      5 WNW.     0 W.             5 
WSW.       6 

WSW.      8 WSW.      9 SW.            9 SW.      10 
SW.        1" SSW.         !1 

SSW.      11 

(I  41 

Mn'v    17 SW.         20 SSW.       20 SW.         21 SW.         17 SW.        20 SW.         24 SSW.       20 SSW.       19 
SAV.       17 SW.       19 SW.        17 - 

SW.          14 SW.          12 SW.         12 SW.          12 
SW.          11 WSW.      8 SW.          11 SW.            9 

SW.         8 SW.         9 SW.        12 SSW.     11 Mav     l:i RSW.         8 SSW.         7 SSW.         8 SW.            9 S.                 8 S.              11 S.              12 S.            11 S.            11 S.                12 S.             12 
S.           12 

U.  41 

SSW.         3 S.               7 SW.         10 SW.            6 SW.            6 SW.           4 SW.           7 SW.           4 SW.          0 SW.          2 
SW.          2 

6.08 

E.               3 E.               4 E.               4 E.                4 E.                5 E.               6 E.               6 6 E.              7 E.             8 
ESE.       lii 

E.           10 
Mav   22 

12 
ESE.        12 SE.           12 E.              15 ESE.        15 ESE.        15 

ESK.        15 ESE.        15 SE.         15 
SIC.          Ill 

ICSIC.       1,. 

- 

12.711 

SSK.         19 SSE.         19 SSE.         20 SSE.         20 SSE.        18 SSE.        17 
SSK.         15 SSK.         14 

S.            15 
SSE.    M   sa SSK.         12 

SW.          13 SW.          14 SW.          14 WSW.     12 WSW.     11 WSW.     12     WSW.    12 
WSW.       8 WSW.   10 

SW.        10      SW.        M 
SW.         10 

10.00 
SSE.           4 SSE.           3 SS1C.           4 SSE.           2 SSE.           2 Calm.              Calm. NXE.        6 NNE.      6 XXE.       5 NE.         5 XE.          4 

3.91 

NXE.         (1 NXE.        5 NNE.        7 NE.           7 NXE.        6 XXE.        2     NE.           5 NE.           8 NE.         5 NE.       10 ENE.       5 EN  1C.       0 

5.12 

SE.             7 7 ESE.          8 ESE.        10 ESE.        10 ICSIC          in      1                 10 SK.           10 SE.           7 ESE.       7 ESE.        7 
• 8.46 

Calm. 
<  'aim 

NNW.       3 X  N  1C.        4 N.              4 NNE.                     1  :.        7 6 XXE.      9 XXE.       1) 

HUE.     11 

NNE.    12 
5.41 

XE.         24 NE.          22 XE.          25 XE.          20 NE.         27 XE.          211      XE.          28 ENE.       20 ENE.     20 ENE.     21 
E.           2:1 

E.           20 
E.              26 E.             30 24 E.              28      E.              20 E.             24     ENE.      24 E.              22      E.            22 E.            20      E.            22 E.            20 21.  Hi 

E.            11 E.               :i      KXE.         !)     NE.          11 NIC.          11 EXE.        U     XXE.      11 XE.          12      XE.        10 ENE.       S      N.              S 

Means  .          12.  12 12.45                12.77                13.12 
13.10                 12.  80                 13.  On                 12.  'J.'i                12.  90 

12.  to               12.  HI 
12.45 

12.  ::T 
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Statement  showing  the  direction  and  velocity  of  the  icind  at  Uglaamie  from  October,  1881,  to  August,  1883 — Continued. 

[Height  of  anemometer  above  surface  of  ground,  28  feet.    Washington  mean  time.    Correction  to  reduce  to  mean  local  time,  — 5*  17».    Velocity  given  in  miles  per  hour.] 

1a.m. 2  a.m. 3  :i.  m. 
4  a.m. 5a.m. (1  a.  111. 7  a.  m. S  a.  m. B  a.  m. 10  a.  m. 11  a.  m. 

12m. 
Date. Direction Direction Direction Direction Direction Direction Direction Direction IHrertion          Direction Direction 

Direction 

anil and                 and and 
and 

and and 
anil 

and                    aud 

and and 

velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. 

velocity.* 

velocity. 
velocity. 

1883. 
June    1 XXE.      12 XXE.      11 NXE.       8 NNE.       8 N.             6 N.             9 N.               7 X.               7 N.                9 N.               8 NNW.        8 XXW.         8 
Jnne    2 \VX\V.    13 XW.         14      XW.           9 X  W.        12 NW.       14 NNW.    16 XW.           9 XNW.      10 XW.          10 NW.           8 NW.            7 XXW.          8 

June    3 XXW.      7 NNE.        5     NNE.       4 XNE.        4 XNW.      7 NNW.      6 X.               8 XXW.        9 NNW.        7 N.                0 N.                9 XXW.          8 

Jnue    4 XW.          7 WNW.     6     WNW.     7 WXW.     7 NW.          7     XNW.      8     WNW.       6 X  W.            7 W.               7 WSW.        6 NW.            5 WNW.         5 

.lime     ,"> 
SSW.         4 S.              :;     SSW.        6 S.                 5 S.              6     SSE.         5  .  SSE.           8 SE.              8 SE.            11 

SSE.             8 
SE.             8 

SE.                 8 

June    6 WSW.       9 WSW.      8     WSW.      6 S\V.            3 SSW.        li     S.              4  '  S.              10 SSW.          9 S.              14 S.                 13 S.              12 S.                 12 
June    7 S\V.            8 WSW.      r,     WSW.     4 WSW.       4 WSW.      2     WSW.      1     Calm. XXE.          6 XE.             6 XE.              8 EXE.           7 E.                  6 
June    8 EXE.       12 ENE.       13      EXE.       12 EXE.       14 XE.          14     EXE.       13     ENE.         12 ENE.        12 E.               12 ENE.        15 ENE.        15 EXE.          15 

June    9 E.              17 ENE.       17     K.             19 E.             17     EXE.       17     E.             15     E.               18 E.               16 E.               15 E.              17 E.               15 E.                 16 

Juno  10 ESE.        13 ESE.        11     ESE.        10 
ESE.       11  :  ESE.       11     ESE.       11     SE.            13' 

SE.             12 SE.             10 SE.            10 SE.             8 SE.               8 
Turn1  11 ESE.          6 E.               8     ENE.        8 E.              8 ESE.         K     ESE.          U     ENE.          3 E.                4 ENE.           6 XXE.          6 NE.             6 NNE.           8 
June  12 NE.           15 XX  K.       14     XXE.       13 NNE.      12 XXE.      12     NXE.      14     XXE.        16 NNE.        14 X.                12 N.              12 XXE.        10 NNE.          12 
June  13 EXE.       14 EXE.       14     EXE.      13 EXE.       11 EXE.      12 E.              11  !  ESE.            9 ESE.           6 ESE.            7 ESE.            7 SE.              9 SSE.             10 

XE.          21 EXE.       20     ENE.      22 EXE.       20 EXE.      20 l:XE.       10     EXE.        13 EXE.         13 E.                12 E.                13 E.               14 ENE.         12 

Juno  15 ESE.       13 ENE.       13     ENE.       14 E.             14 ENE.       11     EXE.       10  ,  EXE.          8 NE.             7 NE.              7 XE.              8 ENE.        11 
EXE.          11 

June  10 NNE.       9     NE.           9     XXE.      10 NE            8 XE.            8 NE.            6  I  NNE.          6 
XXE.          6 NNE.          8 XNE.           6 XE.             6 NE.               7 

June  17 XXE.        8 XXE.         U      XXE.         5 XXE.        4 XXE.        4 NNE.        5     NNE.          6 XXE.           3 XXE.          5 NXE.          4 NNE.          5 N.                  5 
June  18 N.              5 X.                4      XXE.         9 XXE.      a NNE.        8 NXE.        8     XXE.          8 NE.            10 NE.            10 XXE.        10 

NNE.        10 NNE.          11 
Jnne  19 E.             15 XXE.      16     E.             14 E.              14 EXE.       15 EXE.       14     EXE.        16 EXE.        13 E.               13 ENE.        12 ENE.        13 NE.            12 

.lime  2n EXE.       12 ENE.       12     ENE.       12 EXE.       13 EXE.      14 ENE.       11     NE.            12     ENE.         11 ENE.        13 EXE.        13 ENE.        11 
NE.            10 

June  21 XE.          17 XE.          17     NE.          17 NE.          16 XE.          17 NE.          16 EXE.        16 ENE.        14 NE.            14 ENE.         12 XE.            14 NE.            13 
Juno  22 XXE.      12 XXE.      14      NXE.      12 NE.           14 NNE.      13 NE.          12 NE.           11 XE.            13 NE.           13 NE.           14 NE.            11 ENE.          11 
June  23 ENE.       15 NE.          12     NE.          15 XE.           11 XE.          14     NE.          14 NE.            16     EXE.        17 ENE.        18 ENE.        16 NE.            14 XE.             14 

June  24 EXE.      24 ENE.       28     ENE.      28 ENE.      31 EXE.       29     EXE.      29 ENE.        32     EXE.        30 EXE.        33 ENE.        31 ENE.        28 ENE.          30 

June  "25 
ENE.      32 EXE.       30      EXE.       28 

EXE.       '.'8 

EXE.       29 ENE.      30     ENE.        27 ENE.        26 ENE.        23 ENE.        23 ENE.        27 ENE.          25 
June  2U ENE.      23 ENE.       23     ENE.       23 EXE.      22 ENE.       20 EXE.       17      EXE.         19 ENE.        18 ENE.        19 E.               20 E.               19 

E.                21 
Jnne  27 ESE.       10 ESE.        10     ESE.        10 ESE.         9 ESE.          8 ESE.          0  1  SE.              3 SE.              3 SSE.            5 ESE.          4 ESE.           8 E.                11 
Juue  28 ESE.        17 E.             19     E.             16 ESE.        14 ESE.        15 ESE.        11     ESE.         12 ESE.           7 ESE.           8 ESE.         11 ESE.           9 SE.                 8 
June  29 EXE.        7 XXE.        7     XE.            7 XJO.            9 ENE.       10 E.             10 ESE.          10 ESE.           8 SE.              8 SW.          12 SW.              5 WSW.          4 

June  30 ESE.        16 SE.             1      SSE.        12 WSW.     14 W.             1 WSW.      6 SW.        '     1     SSW.          6 SSW.          6 SW.          15 SW.            16 SW.            11 

Means  - 12.73 12.83 12.43 12.  20 11.86 11.33 11.16                  10.83 11.36 11.60 11.33 11.33 

1  p.  m. 2  p.  m. 3  p.  m. 4  p.  m. 
5  p.  m. 6  p.  m. 

i 

Tp.  m. 8  p.  m. 
II  p.  m. JO  p.m. 11  p.  m. 12  p.  m. 

D_il*- 

Date. Direction Direction Direction Direction Direction Direction Direction Direction Direction Direction Direction 
Direction 

any 

mean  ve- 
and and ami and and and and 

and 

and 

and 

and and 

locity. 

velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. 

1883. 
June    1 XXW.      6 WXW.      6 W.             7 W.            9 W.           11 WSW.    12 WSW.    12 WSW.    15 WSW.  14 W.         13 W.         15 WNW.  14 9.79 
June    2 NNW.      8 NXW.      2 XW.          3 WNW.     5     NW.          3 NW.         2 Calm. 

NNE.       5 X.              4 N.            3 N.           4 N.            3 
7.16 

June    3 NW.          4 XW.          5 NXW.      fi     NNW.      6     WNW.     7 NW.         8 NW.       11 XNW.     10 WNW.   9 NNW.    8 NW.        8 WNW.   6 7.12 
June    4 WSW.      1 W.              5 WSW.      5 W.              5      WXW.      4 WSW.      6 WNW.     4  !  WSW.      4 WNW.  2 WSW.    2 W.           3 W.           3 

5.08 

Jnne    5 SE.          10 SE.             9 SE.           10 SE.           11     SSE.        10 SSW.        8 
SSW.         8      SSW.         7 SSW.       6 SSW.       6 

SSW.       7 
S.              7 

7.45 

13 
S.               16 S.              16 SSW.       14 SW.          8 SW.          9 SW.            7      SW.          10 WSW.     8 WSW.     7 SW.       11 SW.         7 9.66 

June    7     ENE.        6 E.                7 ENE.         7 XE.            8 EXE.         9 E.            11 EXE.       12     ENE.       12 EXE.     12 ENE.     13 ENE.    14 EXE.     12 7.50 
June    8 K.             14 E.              15 E.              16 E.             16 ENE.       14 E.             15 ENE.       15 EXE.       15 

E.            ](i 
E.           17 E.          17 E.           16 

14.79 
June    9 EXE.       16 E.             14 ENE.       16 ENE.       17 ENE.       18 E.             16 E.            is E.             16 ESE.      17 ESE.      15 ESE.      16 ESE.      14 16.33 

June,  10 SE.            6 ESE.         6 ESE.          7 E.               6 ENE.        6 ENE.        8 E.               8 ESE.          6 E.              5      EXE.       4 EXE.       G E.             5 8.37 
Jirae  11     XXE.       6 XNE.        7 ENE.        7 NE.            6 XXE.      10 NNE.      11 NXE.      12     NNE.      43 NXE.     12     NNE.     14 NE.       15 NE.        15 11.91 

J     X.             11 XXE.      11 NNE.        9 NNE.       8 NNE.        7 XXE.        8 XXE.      11     EXE.       13 NNE.    12 NE.        12 ENE.     14 NE.        14 
8.45 

June  1:1     SSE.       13 SSE.         9 SE.           12 SE.          10 ESE.        15 E.            10     E.            17     E.            20 E.           20 E.           19 E.           18 ENE.    19 12.95 
Juno  11      !•:.             14 E.            15 E.             16 E.            14 E.             12 E.            12     E.            13     ENE.      12 

EXE.     12 
E.           13 E.           14 

E.          14 

14.87 

June  If,     K.             11 XE.         10 ENE.       11 NE.         11 ENE.       10 NNE.        9 XNE.      10     XE.          10 ENE.     11     ENE.     11 EXE.     10 NE.       10 
10.40 

Juno  IB     XXE.        8 XXE.        7 NE.            8 E.              7 XNE.        7 XXE.        8 NNE.      11     NNE.      12 XXE.     11      XXE.       5 
XXE.      8 X.             8 

7.  87 

Jinn-  17      X.                5 N.              6 N.              7 N.             7 N.              5 NNW.      6 NNW.      6     NNW.      7     NXW.    6     NXW.    6 NXW.     6 XXW.    4 
XNE.      11 XNE.      11 ENE.       12 NE.          16 ENE.       14 ENE.       16 

E.             17     E.             16  '  ENE.     10     ENE.     16 
ENE.     16 ENE.     16 11.02 

<     ENE.       11 XE.          11 ENE.      11 
XE.      -  12 

ENE.       15 ENE.       14 ENE.       14      EXE.       14      E.            15      E.            10 E.            16 ENE.     16 

13/83 

EXE.     11 XE.          10 NE.         13 XE.          13 NE.          13 XE.          14 
NE.          16  !  NE.          16 

NNE.     14 XNE.     16 XXE.     14 NE.        15 12.87 June  21      XNE.      13 XE.          12 NE.          12 NE.          13 NNE.      15 NNE.      15 XXE.       12      NNE.       l:l      NXE.     14 XXE.     13 
NXE.     12 NNE.    12 14.  12 

.Inn.,  2J      EXE.      11 EXE.       12 ENE.       13 NE.          13 NE.          13 NE.          14 XE.          13     XE.          13     XE.        14 NE.        16 

•ENE.    15 

EXE.     15 
13.00 Jinn'  -£\      XE.           13 XE.           16 ENE.       16 ENE.       19 E.             22 E.             23 E.              25     E.              27 E.           26 E.           25 E.           24 

ENE.     24 
18.  16 

:      EXE.       36 ENE.       35 ENE.      34 ENE.       32 ENE.       31 ENE.       30 EXE.       32     ENE.      30 ENE.     29 EXE.     31 
ENE.     31 

ENE.     29 30.54 

June  •.'•                      26 
EXE.       23 ENE.       21 ENE.       27 EXE.       24 E.              28 EXE.       24      E.              23      EXE.     24 ENE.     23 

EXE.     24 ENE.     21 
25.  66 KSi:.        22 E.              20 E.             19 E.             19 E.             17 E.              16 E.              17      E.              12      EXE.     12 ENE.     13 E.           14 ESE.      13 

18.25 
June  27      !•:.             15 ESE.        14 E.            15 

E.             1.-, 

E.             19 ESE.        17 E.            18     ESE.       20 E.           19 E.            20 E.           20 E.           18           12.  37 
June  us     S.              12 S.               12 S\V.          12 SW.           6 WSW.      6 WSW.      6  '  XW.          4     X.              6 XNW.     6 NNE.      8 NNE.      8 NE.         8  1         10.04 

>     S\V.           7 WSW.      7 WSW.      5 WSW.      2 S.                 1 SSE.          9 NW.          9     NW.          4 XW.        2 NW.        1 
ESE.        2 ESE.      11             6.54 

\VSW,     11 WSW.     13 SW.          14 WSW.     13 SW.          12 SW.         13 WSW.     14     WSW.    12 WSW.  12 WSW.    9 WSW.    4 
W.           7 

9.95 
Mean*.           11.70 11.53 12.10 12.00 11.93 12.  33                13.  00                13.10 12.66 12.  50              12.  88 12.80 12.04 
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Statement  allowing  the  direction  and  velocity  of  the  icind  at  Uglaamie  from  October,  1881,  to  August,  iss:5 — Continued. 

[Height  of  anemometer  above  surface  of  ground,  28  feet.    Washington  mean  time.    Correction  to  reduce  to  mean  local  time,  — 5h  17".    Velocity  given  in  mile*  per  hour.] 

1  a.m. 2a.m. 3a.m. 4  a.m. 5  a.m. 6a.m. 7  a.  m. 8  a.  m. 
0  a.  m. 

10  a. 

m. 

II a.m. 12m. 

Date. 
Direct  inn Direction Direction Direction Direction Direction Direction 

Din  i-ti'in 
Direction          Direct  inn Direction 

J'iicc.tlon 

Mllll 
and and :iud and nuil and and 

ami 

an 1 ml and 
velocity. 

velocity. velocity. velocity. velocity. velocity. velocity. 
\elocity. vi  'ncii  \. 

..  1  - 

oetty. 

velocity. 

1883. 
Julv     1 sw.         7 WSW.      6 WSW.       3 

Calm. Cnlm. 

Culm. 

W  XW.       4 WNW.       3 NNW.       2 
Culm. 

NN\ 

V.        2 x: fW.          1 
July     2 ENE.        9 EXE.         9 EXE.         8 ENE.         7 ENE.        7 EX  E.          7 NE.              6 NE.              7 7 9 12 7 
Julv     3 ESE.         12 KSK.        12 ESE.         10 ESE.        11     ESE.          9 9 ESE.          11       K.                10 ESE.          12 7 8 s 
July     4 E.                8 E.                8 E.                7 E.                1      SW.            5 SW,            6 SW.              5      SW.              5 SW.                     SW. 4 SW. 6     SW.               5 

Julv     5 WSW.       9 WSW.       7 WSW.      8 WSW.       9 WSW.      8 WSW.      7 WSW.         7 WSW.        7 
WSW.         fi      WSW 5 W.SW.         5      W.SW.           5 

Julv     0 K  N  E.        13 KXE.       13 KXK.       13 KXE.       13 E.             15 KXK.       15 EXE.         14 EXE.         1C 18      EXE. 18 19     E. 13 
Julv     7 KXE.         8 E.              10 ESE.        10 ENE.        9 E.               7 K EXE.          6 

10 

ESE.           10 11 11     si:.            14 
Julv     8 SE.              9 ESE.        12 S.               12 8.              17 

.<.              14 S.              20 SW.            23 WSW.       19 SW.            21 
WSW 

22 ws\ 
V.      21      W 

SW.         21 
July     a W.              4 W.              3 Calm. 1     SE.             1      SE.             3 

si-:.           5 x  i-:.          2 EXE.           6 

l-.NE. 

8 E. 9 11 

Julv  10 NNE.      20 NNE.       20      NNE.       20 XXK.       20 NNE.       19      NXE.       20 NNE.       22 NXE.         23 XXE.        23 XXE. 

24 

NXE.        22 XXE.           22 

Julv  11 \  X  E.       18 N.NK.     211     XXK.     19 .       2(1      NXE.       18      XNE.       10 NXE.         19 .NXE.         in NE.           23 21 XE. 20 Nl :.           20 
Jul'v  12 

NNE.      22 NNE.      15     NNE.      14 NNE.       14      XE.           12 NE.          12 NXE.        11 X  X  1-:.         11 
XE.             11 10 

NK. 

9 X  X  K.            8 
Julv   13 EXE.        8 ENE.        7 NE. ENE.        5     NE.           4 ENE.        5     ENE.          5 E                   4 E.                  3 

i-:. 

5 

XE. 

5 5 
July   14 WSW.      8 WSW.      2 WSW.      5 WSW.       3      WXW.      3 WSW.       3 WSW.        3 SW.              4 W.                4 WNW 

•       5 

W. 

4 
W.SW.          5 

July  ].-> 
NW.          2 ESE.         2 NNE.        2 NNE.         5      NNE.         3      NXE.         4      NXE.           :; X  XE.          4 XNE.           6 N. 6 

XXK.          3 
X. — 

Jul'v  10 
\.               8 8 NNE.        9 XNE.         9 NNE.        9     NNE.        8     NXE.          8 NE.            12 NE.           12 NE. 9 XXI 8 

EN 

rE.        8 
Julv    17 NXE.        4 NNE.        5     NNE.        6 NE.             6 ENE.        3     ENE.        2     ENE.          3 

EXE. 
KXE.           4 

EXE. 
5 5 

Jul'v   18 
14 ESE.        12 E.              11      ESK.         13      ESE.         11       ESE.          ti     ESE.            8 SE.                8 

si-;.            7 
9 6 6 

July  19 X  I-:.           4 XNE.        6 NE.           5 ENE.        4 NNE.        8     NE.            6 EXE.          6 a USE.            5 

XE. 

4 XE. 10 EXE.            9 

Julv  20 NE.          20 ENE.       19 EXE.       11       E.               16 ENE.       17     EXE.       10 E.               10 E.                10 E.                16 E. 14 E. 12     E. 14 
July   21 EXE.       13 NE.          12 NE.          11      NE.          13 NE.         11     EXE.      11 NE.            10 EXE.         10 NE.             8 

NXK. 

10 

XNE.         11      XE.             10 
Juh    22      EXE.       12 XE.           13      XE.           12 XE.           13 NXE.         8      XE.           13 XXE.         13 

NE.            13 
NXE.        10 NXE. NNE.        12     XXE.          K 

Jul'v    23 
X  X  E.      15 XXE.       10      NE.           12 ENE.       14     NE.          15     XE.          14 XE.            11 x  x  i-:.       9 XE.              9 XE. 10 XXI 9 N> 

'E.             8 

July   24 NE.          13 ENE.       13 ENE.       12 ENE.       12     ENE.       11 ENE.       12 ENE.         12 ENE.         11 ENE.         10 XE. 

10 

EXE.          9 EXE.          10 

Julv   25 ENE.       10 E.             10 ENE.        9 NE.           .s NE.            0 NE.           8 NE.             7 NE.             8 NE.            8 
ENE. 

7 NE. 7 
XNE.             fc 

Julv    20 EXE.       12 E.             14 E.              12 E.            12 E.                0 E.             10 E.               10 E.              11 E.               11 ESE. 

11 

ESE 10 SE.               9 
July  27 E.              16 E.              15 E.              12 E.            10 E.            10 ENE.       10 ENE.         12 E.               12 EXE.         12 

ENE. 
W 16 E. 17 

July  28 E.            21 E.              20 E.              20 E.            22 E.              18 E.             15 E.                17 E.               16 E.               16 

E. 

17 E. 19 
ENE.           22 

July  2!) EXE.       26 ENE.       23 ENE.       22 NE.          21 ENE.       20 EXE.      22 ENE.        22 KXE.         22 ENE.        22 ENE. 22 EXE.         24      NE. 

Julv  SO NE.          20 EXE.      20 ENE.       22 ENE.       19 XE.          19 ENE.      17 NE.           19 XE.             10 NE.            19 

NE. 

18 ENE.         IS     NE.               17 
July  31 ENE.       20 ENE.       20 ENE.      21     ENE.       19  i  EXE.       18 ENE.       19 ENE.        21 EXE.        20 ENE:      20 EXE. 19 EXE.         20      EXE.           2C 

12.  29 12.00 11.06 11.  16                10.  25 10.  51                   10.  93 
10.96 

10.51 11.22 11.45 11.19 

1  p.  m. 2  p.  m. it  p.  m. 4  p.m. 5  p.  m. 6  p.  m. 
7  p.  m.            8  p.  m. 

9  p.  m. 
10  p.  m. 11  p.  m. 

12  p.  m. Date. Direction Direction Direction Direction Direction Direction Direction Direction jJirection Direction Direction 
Direction 

Dail] 

and and 
and 

and                 aud ami 

and 

aud and 

and 

1 id and 

locity. 

velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. velocity. 
velocity. velocity. 

1883. 
July     1 NXW.       1     NXW.       1      NXW.       :;      N.               6     XNE.        8 

XXE.      11     ENE.       ll' 
EXE.      9 

ENE.       !i 

i-:. 

11 
EXE.     10 

4.8? 

Julv     2 11      ESE.        12 Ill     ESE.          9 ESE.           5      XW.           fi      ESE.          2 

ESE.        - 

ESE.       9 

ESK 

10 

KM-: 

Julv     3 ESE.          5     SSW.         1     SW.           5 WSW.       4      WSW.       6      WSW.       (i      X.                3      N.                1 N.              7 NNE.      8 EXE.      Ill 

7.62 

July     4 SW.            1      WSW.       ii      WSW.       5 W.SW.       5      WSW.       7      WSW.       8      WSW.       9      WSW.       9 
WSW.     9 

WSW.     9 WSW.      !l 
W.SW.   10 6.5U 

Julv     5 WSW.       3      WSW.       4      WSW.       3      W.              5 N.              5 N. XXE.        6     NNE.        9 XE.         11 EXE.     11 E. 14 E.            14 

Julv     6 E.              20      E.              18      ESK.         1,-i E.              15 E.             11 E.              1  1 E.               8     E.               8 NE.          8 NE.          7 
KXE.       s 

E.             9 

Jul'v     7 ESE.         1(1      SSK.         13      SSE.         11 12      SSW.        10 8 S.              17 S.                13 
SSE.       15 

SSE.        13 

SSK 

11 ESE.      10 
July'  8 WSW.     21 W.           26 W.           24 W.               22 W.             18 WSW.     17 W.SW.     15 W.             15 \ 

V.          15 WSW.   13 

W. 

10 W.            s 
17.41 

July     U E.                                     12     EXE.       11     EXE.       13 ENE.       14     NXE.       15     EXE.       17     XE.          10 NNE.     18 NNE.     18 NE. 

16 

XNE.     18 

Julv  10 NXE.       21      NE.          24      NE.           27      NE.          27 
XE. 

NE.          28 XE.          27     NE.          24 NE.        23 NNE.     21 NXE.     17 

XNE.     2ii 

22.ni 
.Ink    11 NE.          1C, XXE.       17     NNE.       16     XXE.       Hi XNE.       17 .       16 

HI 

NNE.     16 NNE.     Ifl 
NNE.     10 

XXE.     Hi 
July  12 8 XXE.        8 NNE.        8 x  x  i-;.      7 N.          .     8 XXE.         7 N. SM:. 1 r.        7 

X.             -s 
8 x  x  I-:,     s Julv   13 NE.           3 X  E.            5 NNE.        5 WXW.      4 W.             3 

'.V.     6 

0 W.              0 WSW.     6      W.            7 
WSW.     (i WSW.      4 

5.08 
July   14 WSW.       6      WSW.       5 WSW.      4 W.              4 WNW.      «      WXW.      5      WXW.      3      XW.           2 W.             3      X. N. 4 X  X  K.       > 

4.12 

Julv  15 N.                5      V                8 N.              7 X.                8 X.                                          S      X.                !•      XXE.         7 
NXE.       8 XNE.       8 NXE.      9 N.              7 

Jul'v  10      EXE.         8      EXE.         9 
E.               9 .       10 

EXE.         !i      E. NXE.         7 XXE.       X 
XXK.       (1 

N. 7 XE.          0 
8.50 

Julv  17     SE.            4      :                      ESE.         7 9 ESE.        11  i  E.              12 12      E.              12 E.            13 E.            14 E. 15 E.            15 
Julv  1.-                      t XXE.        5     XXE.        6 N. XE.            8      XXE.         11      XXE.         7      XXE.         11 

J, 

•XE.       8 

XXE.       li 

XXI' 

5 XXE.       5 
7.83 

July  19     XE.         12 EXE.        12 ENE.       14 KXE.       1(1      EXE.       16 NE.          13     EXE.       15     EXE.       10 EXE.     14 ENE.     18 

EXE 

.     19 NE.        17 10.75 

Julv  2(1 E.             14 14     E.             16 KXK.       IS      E.              18 E.             17 E.              Ill      ESE.         16 E.           16 ENE.     15 ENE 
.     16 

E.           13 15.66 
Julv   21 X  E.           11 XE.           10 NXE.       12 10 XXE.       12 NNE.       13 NE.           14 XE.           13 N 

TE         12 

ENE.     13 12 NE.        11 
11.37 

July  22      XXK.       15 XK.           19      NE.           17 EXE.       18 ENE.       18 X  X  10.       19 

18 

XE.          18 NXE.     18 NE.        18 NE. 17 NNE.     16 

Jul'v    23       X.                 8      N.                 8      N.                 9 
N.              7 X.               8 X.                6 N.                7      XXE        10 I 

"NE.     12 

NE.        13 XXI .     14 NE.        14 
lii.  75 July  21      EXE.      10 KXE.        0     NNE.        7 NXE.        9 NNE.      10 NXE.       10 NNE.       11      NXE.       12 

TNE.     12 

NE.        14 EXE .      14 
EXE.     13 

Julv  25      NNE.         9 E.                <J      EXE.         !l 
NNE.      12 NNE.       1  1 XXE.       10 XXE.         I)      XXE.       12      NXE.     10      EXE.      14 

1C  XI' 

.     13 

KXE      12 

9.41 

8      KSK.        12 ESE.        11 E.             12 E.             15 E.             14 ESE.       15 E.              Ill      ESE.         16 E.           17 E.           19 16 ESE.      16 
12.91 Juh    27      K.              17 17 E.             18 E.              20 E.             20 

ESI-:.      21 
21      E. I E.           24 23 EXE.     21 

16.81 

Julv    2*      EXE.       22 EXE.       21 E.             23 EN  I-:.       23 E.             21 E.              22 KXE.       23      EXE.       22      EXE.     24 EXE.     25 EXE 
.      25 

F.XE.     24 

21.58 
July   2!)      NE.           20      NE.          20 XE.          21      NE.          22 ENE.       22 EXE.       20      XE.           22      KXE.       20 XE.         22      ENE.     22 XE. 22 

XE.         2i; 
ENE.       1!i      EXE.       18 NE.           19 EXE.       20 ENE.       21 E.              22      EXE.       20      E.                           XK.     24      E.            24 

I, 

23 EXE.     23 20.00 
July   31      E.                       E.              22 EXE.       23 EXE.       2H ENE.       25      EXE.       25      ENE.       22      ENE.       22      ENE.     22      EXE.     22 EXE EXE.     20 

Means            11.87                 11.87 12.  25                 13.  10 13.03                  12.  90                 13.06                  12.80 
13.  48              1  :;.!>:; 

13.58 

13.09 

12.07 



284 EXPEDITION  TO  POINT  BARROWS,  ALASKA. 

Statement  showing  tin  d'n-cction  and  velocity  of  the  wind  at  TJ ylaamic  from  October,  1881,  to  August,  1883 — Contimn-il. 

[Height  of  anemometer  above  surface  of  ground,  is  tH-t.    'Washington  mean  time.    Correction  to  reduce  to  mean  local  time,  — 5h  17™.     Velocity  giveu  in  mill's  per  hour.] 

1a.m. 2  a.  in. 3  a.  ni. 1  n.  m. 5  a.  m. 
li  a.  m. 

7  a.  m. S  a.  m. »  a.  m. 
10  a.  m. 

11  a.  m. 12  m. 

Date. Direction       Direction Direction Direction Direction Direction Direction 
Direction 

Direction Direction 
Direction 

Direction 

ami and anil 
and 

and and and and and and 

and and 

velocity. v.-loi-ity. 
velocity.         velocity. velocity.         velocity. 

velocity. velocity. velocity. 
velocity. 

velocity. velocity. 

1881 

Aug.    1 EKE.      19 KXE.       18 ENE.      20     ENE.       19 ENE.       19     EXE.      19 ENE.        19 ENE.        18 
ENE. 

18 EXE. 

18 

ENE 

20 

ENE.          18 

Aug.    2 E.             15 E.              14      E.              13     E.              12 E.             12     ESE.        12 ESE.           9 E.               9 E. 8 E. 9 

E. 

7 E.                  8 

Ang.    3 ESE.        14 E.              14 ESE.        U     ESE.        13     E.             10     ESE.        12 E.              12 ESE.          14 ESE. 

ta 

BSE. 15 E. 

15 

ESE.          if, 

An".     -I E.             20 ESE.        22      E.              20      ESE.        20      ESE.        19 ESE.         19 E.               19 E 19 E. 20 
ESE. 

19 

E.                 *>i 
Ang.     •"> 

NE.         19 XE.         2H     NE.          20     EXE.       24     EXE.       22     EM:.       20 21 EXE.        20 NE. 

18 

NE. 

18 XE. 18 
XE.              20 

A«o-.      C NE.         23 XE.          24      NE.           21      XK.           23      NE.          24      NE.          24 ENE.        20 EXE.        20 
EXE. 

20 

NE. 19 

EXE 

20 

NE.             18 

Au".     7 ESE.        16 E.             i:,     ESE.        10     ESE.        ].-,     ESE.        16     ESE.        In 

ESE.          13 ESE..         15 
ESE. 

16 ESE. 17 

SE. 

17 SE.               17 

A  ,14.     S E.             11 ESE.          V      SE.            10 SE.             7      SSE.        10 SSE.          8 SSE.             9 SSE.  '         8 
SSE. 

>.< 

S. 8 S. 11 S.                   7 

Aug.     9 ESE.         0     ESE.         9     ESE.         8     ESE.        10     ESE.         »     .ESE.          K     ESE.           5 ESE.         10 ESE. 10 SE. 10     SE. 7 
SE.                7 

Aug.  10 ESE.        13 ESE.        11      E<E.         9 E.              8     E.               5     E.               8     ESI-:.           8 
ESE.          13 E. 13 ESE. 13      ESE. 12 SE.              10 

Ail','.    11 SW.         18 SW            12      SW.          11      SW.          12      SVV.          Ill      SSW.         fi      SW.              6 

SW. 

-  SW. 

:; 

sw. 
2      (.'aim 

N  W.              1 

Aug.  12 
6 ESE.        10      SE.           15 SE.           11     SE.             i-     ESE.          8     ESE.          10 ESE.         11 

ESE. 

10 

ESE. 

11)      1-:. 

4 ESE.            10 

Au_-.  i:: NNE.        9 EXE.       11      E.               0     E.               9     E.               8     ESE.        11      ESE.          15 E.              11 E. 5 E. 
7     E. 

9 E.                  10 

Aug.   14 XNE.        8 XXE.        7     NE.           9     NE.          10     XE.           4     NE.            3     NE.             7 XXE.           0 NE. 8 

EXE. 

7      E. 
9 E.                    9 

An".   !-"> 
SW.           8 S\\T.            7      SW.            r,      SW.            3      SW.            .-,      S.                 3      S.                   4      SW.              4 SW. 1 SSE. 1     ENE 8 E.                   8 

Aug.  Hi i;     ssw.        4     SSW.       2     b\V.         0     s&W.        r,     SS\V.       0     SSW.        10     SW.           7 

W. 

5 

W. 

4      W. 3 X.                  5 

All".   17 E.              13      EXE.       13      EXE.       12 E.              S     E.              6     E.              3     ESE.           1     SSW.          3 W. 22 

W. 

23      W. 25 W.               22 

Aug.  18 SSE.        12 ESE.        12      ESE.         12 ]-:.                -      ESE.          9      ENE.       10      ESE.          12 NE.           11 XXE. 16 NNE 22      NNE.        22 NNE.          20 

An';.  11! X.            20 X.             17     N.             19 xxw.    i»    xxw.    ii;    xxw.    14    x.           14 
X".               14 

13 

NNW. 

10      NNW.       11 N.                 12 

An".   -2n 
ESE.         7 E.             12     ESE.        14 E.              15      E.              Hi      j;               IS      E.                20 I>E.       21 

ESE. 
22 ESE. 28 

E. 
25 

E.                  27 

An;;.   21 EXE.      30 ENE.      29     EXE.       29 ENE.      30     NE.         29  :  NE.         29  :  NE.           3D NE.            29 XE. 28 XE. 30 NE. 30 XE.              28 

Ail.,'.   22 XXE.       14 XXE.       12     X.             1(1 XXW.       4      XXW.       ::      NW.           2      NW.             5 WXW.        7 
WXW. 6 

WX  W.       7 

W. 

10 w.           10 
A,m.  23 WSW.     20 SW.          21, SW.         25 SW.         2:,     SW.         24     SW.         25     SW.           24 WSW.       24 WSW. 

25 

WSW. 25 W. 25 W.                28 

Aug.  24 SW.         30 29      S\V.          2'.i      SW.          •:,-•      SW.          29      SW.          33      SW.            32 SW.            30 SW. 

30 

wsw. 

30 

WSW.       29 WXW.        30 

XE.          10 NE.            7      XE.            3 EXE.        2     ESE.         3     ESE.         2     SE.              4 SSE.             6 

SSE. 

9 

s. 
10 

SSE. 

12 

SSE.             15 

Aug.  26 SSE.        22 2'i      SSW.       21      SSW.       -24      SSW.       32      SW.          :I2      SW.            23 
SW.            32 

SW. 

28 
WSW. 

34 

W. 

28 

W.                30 

NE.           7 N.               4      XXE.         8 NE.           7     E.               5     E.               9     ESE.          10 ESE.           13 ESE. 13 ESE. U ESE. 

18 

ESE.             19 

Means  .  . 14.77 14.  22                 14.  25 13.77                  13.23                 13.40                  13.40 14.00 14.37 15.11 15.33 
15.77 

1 

1  p.m. 2  p.  m. 
:t  p.  in. 

.  4  p.  m. 5  p.  m. 
6p.m. J  p.m. S  p.m. a  p.m. 

10  p.  m. 11  p.  ru. 
12  p.  m. 

Tliilr 

Date. Direction Direction Direction Direction Direction        Direction Direction       Direction Direction Direction Direction 
Direction 

ua.iiy 

mean  ve- and and and and and                 and and                 and and and 

and 

and 

locity. 

velocity. velocity. velocity. velocity. 
velocity.        velocity. 

velocity. 
velocity. velocity. 

velocity. velocity. velocity. 

1883. 
Ang.    1 ENE.       20     ENE.      20 ENE.      20 ENE.      20     E.            18 E.             16 E.            19     E.            17 E.           18 E. 17 ENE.     16 

E.           15 18.37 
Aiu.     2 E.             10     E.               8     E.               9 E.            10     E.              9 E.             10     E.             11      ENE.      10 E.           12 E. 12 ESE.      12 E.           13 

10.58 

E.             15     E.             17     E.             18 E.            19 ESE.       18 E.             17     E.             19     E.             20 E.           22 E. 23 E.           23 E.           20 16.  29 

Aug.     4 E.             21     E.             21 E.            20 E.           ̂ 0 E.            17 E.             18     E.             21     E.             19 E.           18 EXE.     IS 
EXE.     20 

ENE.     19 19.75 
XE.          21      XXE.       22 NNE.      23 NE.          25 NE.         25 NE.          24     NE.          22     NE.          21 NE.        23 NE.        24 X  E.        24 NE.        23 

21.54 

Ann.     (i I:.\E.     20    EXE.     20 EXE.       17      ENE.       18 E.             19 E.             19     ESE.        20     E.             17 E.           17 E. 17 E.           18 ESE.      17 
19.91 

Aim-.     7 SE.           22 SE.          22 SSE.        21 SE.            22 SSE.        21 SSE.        19     SSE.        15 SE.            9 E.           10 E. 

12 

E.           11 
E.           11 15.95 

SSW.        6 SVV.            5      WSW.       5 WSW.       5      WSW.       4      WSW.       2      WSW.       3 N.             3 N.            4 N. 5 ENE.       5 E.             8 6.75 

SE.           13 SE.            11 SE.           14 ESE.        10 E.             10 ESE.        13     ESE.        12 ESE.       12 
ESE.      12 ESE.      12 KSE.      10 ESE.      12 

10.  12 

Aug.  10 ESI;.       8 SW.          11      SSE.         11 SSE.          9     SW.           9     SW.         12     SW.         12 SSW.       211 
SW.        24 

SW.        211 
SW.        19 SW.       16 

12.  if, All};.  11 XXW.       4 s     ESI-;.        7 ESE.         8 E.             12 E.             12     E.             12 NE. ENE.     12 EXE.       9 E.            11 ESE.      11 

8.  4.-, 

ESE.         9 ESE.           9      SE.              6 i]      E.                7 WSW.      8     WSW.      4 
NNE. XXW.     f, 

N. 10 XXE.       9 NNE.       9 

•  7.91 

NNE.       6 NXE.        9     XXE.        8 NNE.       8  ̂   NNE.       8 NXE.        8     XNE.      11 XXE.      10 XXE.       9 NNE.     10 

NNE.      '.) 

NNE.      8 
8.95 

Aug.  14 E.              9 ESE           S      E.                8 E.              8     E.              s E.               7     E.             10 E.             10 ESE.        8 ESE.        8 
SW.         4 SW.         5 

7.  50 

ESE.       11 SE.           in     EsE.        10 ESE.       16  ;  ESE.       12 WSW.      8     Calm. WNW.     1 WXW.    5 
NNW.     4 ENE.       4 ESE.       3 

6.12 

Aug.  16 5 N.               7 NXE.        (i XNE.        7  '  N.              7 XXE.       12     NE.          11 E.             11 E.           10 E. 12 E.            M E.            13 
7.54 W.           20 W.            12 SW.          13 SW.           K     SW.         11     SSW.       11      SW.           7 

SSW. 
SE.         11 

s. 

12 SE.         15 
si-;.       M 

12.  00 

An;:.  IS X.            19 N.             18 X.              18 X.              >;      X.             17     X.             20 N.            20 NNW.    21 X.           22 

X*. 

21 N.           19 N.          18 16.45 

All;:.    10 XXW.     12 XXW.      9 NNW.      7 XW.          7      NW.          6 NW.          8 XW.          6 N.                7 XXW.     4 
XW.         3 

XE.         i; SE.            5            lo.T1.) 20 E.              30 E.              30 E.             31  !  E.             32 E.              29 
E.             32 E.              32 EXE.     31 EXE.     2S EXE.      2S 

EXE.     SO          24.28 

XXE       26 X  E            22 XXE.       22 XE           •'•'      XE           22      XXE.       °1 NNE       19 

NX'E.       18 

XNE.     16 N} ;E.    IK X.             Hi XXE.     14           24.45 

Aug.  22 \VXW.    12 WSW.     12 W.             11 WSW.     If.      WSW.     19      WSW.     1!) WSW.     17 WSW.     17 WSW.    20 
WSW.   19 WSW.   2o WSW.   1!)            12.62 

W.            25 WSW.     22      WSW.     21 WSW.     22      WSW.     24 WSW.     24 WSW.     21      WSW.     24 
SW.        23 

SW.        25 SW.        27 SW.        27            24.  12 

Allg.    -I \VXW.    20 NW.        21 NW.        28 NXE.       20  i  N.             28 N.            24 N.            24     N.             22 N.            19 N. 10 X.            13 NNE.    11          2.1.  70 
ssi-:.       17 S.                l!l SSE.          20 SSE.         IK      SSI-:.         21      SSE.         24 SSE.         23      SSE.         26 SSE.        26 

SSE.       22 
SSE.       21 

SSE.       21             l!.2o W.           ;:l w.         2<; W.            27 W.             2:.      WNW.    23      XW.         19 XW.         l(i      XXW.     16 NXW.    If. XXW.   13 XXW.  11 X.            11 

si-;.        -jo ESE.        20 ESI:.      20 SE.            24 SE.            26 SE.           24 SE.            22      SE.            20 SE.          20 
SE.          15 

si-;.       i.-> 

tSE.        15           15.  41 

llt.10 15.51 15.88 
15.77 

10.03 15.85 15.25                 14.90 15.40 15.00 14.  SI 14.  37                14.  86 

'  Station  abandoned  August  27,  1883. r  Approximated. 
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Table  xhoiciny  the  number  <>f  cuhtix  <ui/J  1(J  tlljfrirnl  irltnl  din-i'tioiiK,  also  mean  monthly  force  of  dijj'i'n  -i<\  iriml.s  <*/':<  r  il<ili/'-ti,i</ number  of  calms. 

October, Sore abet IViTinber, 

1881. 1881. 1881. 

*c 

g 

Ita 

C o f 
5 

—  * 
| V ^ 

t-  « 

I 

•5 

5       -          i  = 
^ 

%  ~
 

•— 

i 

~  0 

af 

i       =  J = 

11 

9 
s z c 

p ft y, 
s. 

" 
ft * 

1     ' 
x    

63 
20.22 

26 

11.34 27      12.  00 
-N  X  !•:  .  . 541 18.13 85 21.05            16       8.31 
XE    ... 37      21.51!         112 22.li:,            98      11.25 

EX~E  ..        0 5.  00         243 I.-'.  45         118      11.33 
E         (12      ll.lil BE IS.  24               4        4.50 

8 111.112 15 L7.68 14 
7.71 SE        44 13.02 9 15.  55 38 12.20 

SSE  ...        2       4.  .TO           19 S.  Ml 

25 

8.00 
S    3        4.  CO           34 12.H7             r.3 8.66 
SS\V    .. (I              ii 27 7.41 03 
SW.... 1        7.00 14 22.  1  1 17 7.00 
wsw.. 0             (I             3 • 

W    8     27.  50           12 18.66 60       7.  72 
WNW. 1 24.00 

28 

2(1.00 74 
7.  511 XW  .  .  . 13 12.7(1 40 ll.lil           14        9.71 

XX  W.. 7 17.57 5 12.80 20 7.  10 
Calms.         3 0 0 0          56 

.    0 

February, 

1-.-2.'                    1882.  " 
March,  1882. 

April,  1882. May,  1882. 
June,  1882. 

July. 

AllL'USt, 

1882. 

','         •- 

i      '= 

i 

•a 

:- 

•s -- 
•5 

IM 
O 1 ( 

'- 

-i, 

-  - 

1       zl 
£         1  - 

1           '
-'- 

_*  3 1 

ljj 

1 

ii 

j;
 

<£       't  - 

&        '-7- 

I 

:  c 

g         IS § 

|J
 

M a a 11      I 

32 

i      =J      ?      sj 
i     11 

E 

2  
*~ 

c;            E 

-. 

E                 - 
-             ~         -             ma 5 

-_ 

S ft S 

'A 

s fe s 

y. 

9 s    * 

~- 

fc 7 y - 

27 8.68 42 15.38 
1 

24       8.  37 9 3.33 13 12.46 a 
12.17 

34 7.1)7 

14 

10.21 

33 

18.30 
37 11.  Mi 

86      13.  93 
2      14.50 22 

5.68 
34 10.38 

99 

9.  72 
42 

51     13.27 
29 

14.31 HI        7.10 29      14.  27 
1.1 

16.86 0 0 

130 

16.55 92 
11.  117 

18 117    13.96 73 14.51 
106      17.48           49      12.25 24 111.71) 3 4.33 158 

18.89 
66 

11.18 
55 11.  35 86 

110      13.71              H             0 K 26.  18 16 13.40 

87 

14.  51 95 

104 

11.40        117    15.  37 110 
15.81 

2S      11.10             0 0 

109 

20.  22 
130 

10.27 

39 

19.77 49 8.69 71 12.51 69    16.41 

1)7 

13      111.15             0             0 

27 

10.62 94 
11.59 

43 9.98 

ge 

SO    12.  12 33    15.15 36 
211      2*.  05           14 7.85 37 11.07 27 14.66 37 

9.19 

i 
6.00 

13.44 

40    14.58 
20 

13.20 

22 
86.54          50 

9.02 41 
13.87 

48 
9.94 

21 9.19 4 

7.25 

16 

W.  12 

28 
10      21.00  :         88 12.117 

72 

11  11."' 

74 

13.63 
19 

7.84 

11 

5.  (in 

11    11.91 28  !26.  07 46 
14.65 11      41.18         104 13.08 

46 

14.56 43 
11.  11!) 

50 10.30 43 10.51 105    14.89         21    l'.l.  52 31 10.77 
20     38.61          114      12.52 51     17.  88 

39 

6.89 
34 11.32 29 

7.83 

79    10.38 
27    19.  11 

27 

112 31.  07           32 
17.06 

142     19.  95 

63 

9.  69  j         52 
7.  73 

10      7.  (W 27   21.93 

25 

69 10.84 39 

7.15 

74 

15.24 

131 13.90  1         11 8.36 21 12.  14 22 0.32 24    16.00         37 

12  711 

1 10.00 29 10.27 

40 

10.  27 0 0  '           1   118.00  '       42    10.00 29 5.76  i       36    16.61 

28 

0  1          0 4 3.  00 1 3.00 0 0           29 14.66 68 10.15 19 26    15.54          42 
16.31 58 d           37 0 6 0 22 0            6 0 o o 14 0 2 ° 2 0 

October, 
1882. 

November, 
1882. 

.   ilirr 

1882. 

January, February, 

1883. 

March,  1883.' 

April,  1883. May,  1883. June,  1883. July,  1883. August,  1883 

g c C 

'o 
4 0                  g 

•s 

S 

Cfc* 

O y 

•8 

| 

*o 

0 o g % t o i 

g ^ 
E 

•-. 

H 
i 

feS 

-  d 

| 
1 

If 

1 

-7  i- 

Jo 

i 

Ii 

'zi 

1 

ii 

<£ 

fclj 

S  B 

« 

II 

i 
i 

|2
 

G a 3 

|l 

sji 
| § 

32 

§ 

|l 

i 
si 

| 

a  * 

Bja 

i 

f
J
 

i 

|l
 

§ 
s a 

y- 

- S 

1"
 

a & a p 
ft a i i a fc 1 S ft % 

- 28 8.43 5 

11.2(1          '33 

7.  311         119       8.  10 23 9.60 19 6.94 72 5.54 26 14.92 

26 

0.76 34 6.91 37 

14." 

X'XE. 4 
7.  50 4      23.  75 

64 

9.53 73 11.  46 6 7.83 7 7.85 28 
7.  75 

82 

14.47 91 

9.38 

11.88 
41         12.  J 

XE    .. 20.  02 114      22.14 ti4        9.  75 19 8.78 27 4.44 43 8.97 

52 

9.01 
98 13.77 

83 

11.55          103 
13.  Ill             51 

EXE  . 205 17.-     in.  ,-d          87 8.77 

133 
13.19 8 7.27 117 16.54 

104 

15.57 
96 

15.55 

173 

17.65            171 14.69 18.4 
E    95 12  37          103 21.12           82 7.12 77 26.29 27 

8.40 
47 21.48 55 

1).  112 
75 15.00 101 

15.68 
109 

14.29 
129 14.4 

ESK  .  . 43 7.11          10!) 2H.  112           49 8.86 68 15.77 41 
12.86 

81 

12.72 42 11.96 65 12.07 48 

10.93 

117          111 

SE   ... 39 11.10 12.IHI           97       7.74 39 10.87 39 12.79 73 
10.76 

7 
12.  42 

28 
10.79 

22 

8.95 

13 

6.23 
38          14.1 37     18.03          2(1 7.  7r,             4       6.  25 5 7.40 16 11.00 

43 

9.86 

15 

6.20 

35 

10.48 9 8.  77 6 10.66 

29          15.  - 

S    .;.  25 13 8.08 29     13.  17 3 8.66 

32 

12.  65 

34 

14.52 21 8.95 

15 

9.73 
15 

9.93 

H        15.  12 
10          10.  0 

ssw.. 42      111.  Ill             8 8.62 33  1  12.15 7 4.85 64 12.00 38 8.86 34 6.76 

49 

9.63 

13 

7.  15 

2 

8.50 

14          11.1 

SW  .  .  . 12      15.42 7 16.14           10 13.44 13 24.23 49 13.22 63 
8.85 

21       4.  09 96 

10.52 

20 

9.  35             14 7.50            58 

1'i.  : 

wsw. 2      10.5(1 13      17.62           29 
11.17 

36 

24.02 70 19  12 Wi       9.  54 36 3.94 19 
8.00 

36 

7.41 49 a  06            32 

17.1 
W  .  . 1(1      10.50 22 14.09           11 10.82 

68 

14.  54 100 19.78 

50 

11.44 
110 6.94 9 

7.22 

12 

6.33 19 
SI.M             21 111.7 

wxw 2      12.00 42 lo.oi)        y, 6.52 167 8.04 43 11.02 

22 

12.  13 
36 

8.00 20 

9.60 

15 

7.13 

9 4.33              9 

14.  1 

X"  W 1H        5.22 
'  49 

111.211 

28 

7.43 8 13.37 26 
9.34 

6  1  11.33 42 4.14 11  1      6.90 25 0.92 
3 3.33 12 

lli.l 

xx\v. 52       7.  17 11 15.73  1         51 8.18 6 14.33 42 9.26 10     14.  40 25 12.28               7 10.28 

27 

7.33 

6 

1.66 

17 

10.4 

1                            0 0 44 0 3            0 

11 

0 5 0           20             0              13 0 2              0 5 0 2 

Tear  and  month. Prevailing  di- 
rection. 

Maximum 
hourly  velocity. Total  move- 

ment. 
Tear  and  month. Prevailing  di- 

rection. 

Maximum hourly  velocity. Totnl  . ment. 

1881. EKE 43 12  849 
1882. 

ENE 44 EJiE 44 
6  361 

SE 

4*' 

6  ''i"H» 
ENE 44 19  210 

Whole  period  .  .  . 
ENE 100 

116  897 
1882. 

E 100 

I9  102 
1883. WXW 

SW 28 7  952 W 

80 

W 

40 

11  839 EXE 
ESE 38 7  7V 

Anril 

W 

33 

6  131 

Mav    EXE 

29 

10  379 

May  
  " 

NE 30 

n  '>oi 

XXE 

''7 

7  355 E\F 

37 
Julv          SW  and  E 26 .     H'  031 

Julv 
EXE 

28 

. 
E 41 

11  32° 

incomplete. 
*inipn   i  . 

EXE 

38 

10  363 ENE 80 

61  °37 

*  Number  of  hours  observed  blowing  from  the  direction  stated. 
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Statement  showing  the  amount,  kind,  and  direction  of  clouds,  and  amount  and 

[Washington  mean  time.    Correction  to  reduce  to  mean  local  time,  —5  hours  17  minutea.    Precipitation  is  given  in  inches.    In  this 

Date. 

la.  m. 2  a.  m. 3  a.  m. 
4a.m. 

5  a.  m. 

li  a.  m. 

Annum  t.  kind,  and 
direction  of  clouds. 

ci
pi
ta
ti
on
. 

Amount,  kind,  and 
direction  of  clouds. 

ci
pi
ta
ti
on
. 

Amount,  kind,  and 
direction  of  clouds. 

i 

•3 

Amount,  kind,  and 
direction  of  clouds. 

ci
pi
ta
ti
on
. 

Amount,  kind,  and 
direction  of  clouds. 

•i
pi
ta
t 
 

ii
'i
i.
 

Amount,  kind,  und 
direction  of  clouds. 

•i
mi
ta
ti
on
. 

£ E 
ft £ £ 

V 

=-. 

I 
1881. 

Got.    18 
Oct.    19 
Oct.    20 
Oct.    21 
Oct.    22 

1st.                         0 
10  nim.                      0 
10  st.                         0 
10  st.                         0 
10  st.                         0 

00 

'oo 
'oo 

0                               0 

10  st.                      \V.* 10  st.                         0 
10  st.                         0 
10  st.                         0 

00 

'oo 

00 

00 

0                               0 

10  st.                      W.* 10  8t.                                   0 
10  st.                         0 
10  st.                         0 

00 
00 
00 
00 

00 

6  st.                         0 

10  st.                      W.* 10  st.                         0 
10  St.                                   0 
10  st.                         0 

00 

00 

00 
00 
00 

9  st.                         0 
10  st.                      W.  t 
10  st.                         0 
10  st.                           0 
10  St.                         0 

00 

00 
00 

00 

00 

10  st.                             0 
10  St.                         W.  t 
10  St.                              0 
10  St.                           0 
10  St.                              0 

00 
00 
00 
00 
00 

Oct.    23 
Oct.    24 

Oct.     L'.-. Oct.    26 
Oct.    27 

10  nim.                      0 
10  nim.                      0 
10  nim.                      0 
10  nim.                      0 
10  nim.                      0 

.  —     10  nim.                      0 

.  —     10  nim.                      0 

.01     10  nim.                      0 

.01     10  nim.                      0 

.  01     10  nim.                      0 

!oi 
.02 

0                               0 
10  nim.                      0 
10  nim.                      0 
10  nim.                      0 
10  st.                         0 

.01 

.01 

0                               0 
10  nim.                      0 
10  nim.                      0 
10  nim.                      0 
10  st.                         0 

00 
.01 

'.oi 

00 

0                                 0 
10  nim.                      0 
10  nim.                      0 
10  nim.                      0 
10  st.                         0 

00 

!oi 
00 

0                                 0 
10  nim.                      0 
10  uim.                      0 
10  nim.                          0 
10  .St.                                            0 

00 

.01 

.01 
00 

Oct.    28 
Oct.    29 
Oct.    30 
Oct.    31 

Means  .  . 

0                               0 
10  nim.                      0 
10  St.                          0 
10  st.                         0 

00 

00 
00 

2  st.                         0 
10  nim.                      0 
10  nim.                      0 
10  st.                           0 

00 

'oo 

2  st.                          0 
10  nim.                      0 
10  nim.                      0 
10  st.                          0 

00 

'oo 

2  st.                         0 
10  st.                         0 
10  nim.                      0 
10  st.                         0 

oo 

.01 

'oo 

1  st.                         0 
10  st.                           0 
10  nim.                        0 
10  st.                         0 

00 

Oil 

'oo 

4  St.                           0 
10  st.                           0 
10  uim.                      0 
10  st.                         0 

00 
00 

'oe 

8.64 
8.71 _ 

8.00 8.43 
8.57 

8.86 

Date. 
Ip.  m. 2  p.m. 3  p.  m. 

4  p.  m. 

5  p.  m.                                    0  p.  m. 

1881. 
Oct.    18 
Oct.    19 
Oct.    20 
Oct.    21 
Oct.    22 

10  nim.                  W.t 
10  st.                         0 
Dense  fog.                0 
10  st.                         0 
10  St.                              0 

00 
00 
00 

10  st.                      W.  \ 
10  st.                         0 
10  st.                         0 
10  st.                         0 
10  nim.                        0 

00 
00 

00 

.02 

10  st.                      W.* Dense  fog.                 0 
10  st.                           0 
9  st.                    NE.  t 

10  nim.                        0 

00 
00 
00 
00 

.01 

10  st.                      W.* Dense  fog.                0 
10  st.                         0 
9  st.                       N.t 

10  st.                    NE.* 

00 
00 
00 
00 

10  st                      W* Dense  fog.                0 

10  st.                     SE.* 10  st.                       N.  t 

10  st.                    NE.* 

00 

00 

00 
00 
00 

10  St.                       W.* Dense  fog.                  0 

10  St.                      SE.* 10  st.                      N.  t 

10  st.                    NE." 

00 

00 
00 
00 

00 

Oct.    23 
Urt.    2i 
Oct.    25 
Oct.    26 
Oct.    27 

10  st.                           0 
10  nim.                      0 
10  st.                         0 
10  st.                         0 
8  st.                         0 

00     10  st.                          0 
.  01     10  nim.                        0 
00      10  «t.                              0 
00     10  nim.                      0 
00       5  st                .0 

00 
.02 
00 

'oo 

10  nim.                        0 
10  nim.                        0 
10  St.                           0 
10  nim.                      0 
1  cir.  2  st.                0 

00 
.02 
00 

10  nim.                 NE.  f 
10  nim.                        0 
10  st.                      N.  t 
10  nim.                      0 
1  cir.  cum.  2  St.       0 

'oo 

.01 
00 

10  nim.                NE.  t 
10  nim.                      0 
10  nim.                      0 
10  nim.                      0 
8  st.                         0 

.—     10  nim.                   XE.' .02      10  nim.                         0 

.  —     10  nim.                      0 

.  —     10  nim.                      0 
00       3  st.                    NE.  t 

.02 

.01 

'oo 

Oct.    28 
Oct.    29 
Oct.    30 
Oct.    31 

Means.. 

10  st.                         0 
10  nim.                      0 
10  st.                         0 
10  st.                         0 

'oo 

00 

10  St.                           0 
10  nim.                      0 
9  st.                         0 

10  st.                         0 

00 

'oo 

00 10  st.                         0 
10  nim.                      0 
Dense  fog.                0 
10  st.                         0 

00 

00 
00 

10  st.                         0 
10  nim.                      0 
10  st.                         0 
10  st.                         0 

oo 

'oo 

00 

10  nim.                      0 
10  nim.                      0 
10  st.                         0 

10  st.                       E.* 

.  02     10  nim.                        0   .  01 

.—     10  nim.                      0  .  — 

00     10  st.                         0  '  00 
00     10  st                         E."    00 

9.14 9.57 a  oo 8.71 9.14 
8.79 



EXPEDITION  TO  POINT  BARROW,  ALASKA. 

character  of  precipitation,  at  Uglaamie,  from  October,  1881,  to  August,  1883. 

table  *  signifies  rapid,  t  signifies  slow.    Daily  means  of  amount  of  clonds  on  the  right  below,  amount,  of  precipitation  on  the  right  above. ) 

287 

7  a.  in. 8a.m. 9  a.  m. 10  a.  m. 11  a.m. 12m. 
| 
g 

| | g § | 
= 

E 
S.    . 

Amount,  kind,  and 5 Amount,  kind,  and I A  mount  ,  kind,  and | Amount,  kind  and 1 Amount,  kind,  and 

j.
 

A  mount,  kind,  nnd S 

*| 

_   -. 

direction   of  clouds. 

'E. 

direction  of  clouds. )§.     direction  of  clonds.     JS     direction  of  clonds. _£•     direction  of  clouds. 
'E.     direction   of  clouds. 

a 

•  *• 

3 
5 3 

G £ E E g V S 
* 

c- 

fc 

i. 

£ £ 

•4 

10  nim.                         0 10  nim.                        0 10  nim.                      0 10  nim.                      0 

  

10  nim.                      0 10  nim.                      0 
10  «t.                    o 

'flO  !  10  st.                         0 
00      10  st.                              0      00  ;  10  St.                              0 

00 

10  st.                         0 'oo    ioet.                   o  :  oo 
IviiM'fog.              SE.  t 
ID  .t.                           0 

00     Dense  fog.            SE.  t 
mi     ID  nim.                      0 

00     Dense  fog.                0     00     Dense  fog.                0 
.  —  ,    10  nim.                      0  .  —     10  nim.                      0 

00 Dense  tit£.                 0 
9  st.                           0 

00     Dense  fog.                  0     00 
.  —        9  St.                             0      00 

•  — 

Iti  st.                           0 

00 

10  mm.                      0 .  —     10  nim.                      0 .  —     10  nim.                      0 

•  — 

lOuim.                          0 .  —      10  St.                             0 

•  — 

ios 
10  liirn.                         0 .—     10  nim.                      0 .  —     10  nim.                      0 10  nim.                      0  .01     10  nim.                      0 .01        1»  st.                                   0 

.08 

10  nim.                         0   .—     10  nim.                        0 .02     10  nim.                        0  j.  03     10  nim.                        0 .  02     10  nim.                      0 .03      10  Him.                          0    .01 

.28 

10  nim.                          0   .01 10  nim.                      0 .03     10  nim.                        0   .01 10  nim.                      0 .—     10  st.                         0 .—     lOst.                              0 00 

.13 

10  nim.                          0   .01 lo  nim                         0 .  «2     10  nim.                      0  .02 10  nim.                       0 .  05     10  nim.                      0 .02     in    t.                           0 
.01 .28 

9  st.                             0     00  j  10  Bt.                           0 00      10  St.                              0 00 10  st.                           0 00        9  St.                              0 oo       <J  st.                         0 00 

.01 

HI  st.                                          0 00  ,    9  st.                   NE.  *   CO     10  st.                         0 00 9  nim.                        0 

^_ 

10  nim.                      0 .—     lOuim.                      0 .01 .07 
10  mm.                         0   .  02     10  nim.                        0   .  02     10  nim.                        0 10  nim.                      0 .  01      10  nim.                        0 .  —     10  nim.                        0 .01 

.07 

4  st.                           0   .—      loir.  3  st.                 11     00      3  st.                         0 

'oo 

1  cir.  2  st.                 0 00 2  cir.  2  st.                 0 00       4  st.                           0 00 
10  st.                             0  ,  00     10  St.                           0     00     10  St.                           0 00 10  st.                         0 00 10  st.                         0 00 10  st.                         0     00 

•  — 

8.79 8.79 8.79 8.71 8.71 
H.71 

.95. 1  p.  m. 
8  p.  m. 9p.m. 

10  p.  m. 
11  p.  m. 

12  p.  m. 

Daily 

means. 

Hi  st.                          W." 00 10  st.                      TV.*  00 lost.                      W.* 00     10  St.                           0 00 10  nim.                        0 10  nim.                      0 8.58 
Dense  fog.                  0 
10  st.                       SE.* 00 00 

Dense  fog.                 0     00     Dense  fog.                 0     00     Dense  fog.                0 
10  st.                          0     00     10  st.                         0     00  .  10  st.                         0 

00     Dense  fog.                 0     00     10  si.                         0 
00     10  nim.                      0   .  —     10  nim.                      0 

00            6.25 .  —            7.  08 

10  st                         N.t  00 10  st                         X.*    00     10  St.                        X.  t   00     10  St.                        N.  t 00     10  st.                         0     00     10  st.    •                     0 00 
10  mm.                         0  :.  —     10  nim.                        0   .—     10  st.                           0 .  —     10  St.                           0 00     10  nim.                      0   .  —     10  nim.                      0 

.  —           10.  00 

10  nim.                   NE.  * .01     10  nim.                 NE.*.01     10  nim.                 NE.* .  01      10  nim.                  NE.  t .  —     10  nim.                        0  .  —     10  nim.                        0 
.  01              (!.  1:3 10  nim.                         0 .  —     10  nim.                      0  .  01  .  10  nim.                      0  .  02  :  10  nim.                      0 .01     10  nim.                        0 .01      10  nim.                          0 .  01            10.  00 

10  nim.                          0 

.  — 

10  nim.                      0   .  01     10  st.                         0 .  01     10  St.                           0 00     10  st.                           0     00     10  nim.                        0 .  —            10.  00 

10  nim.                         0 10  nim.                        0   .  01     10  nim.                        0 .—     10  nim.                      0  .01     10  nim.                      0  .01     10  nim.                      0 .  01            10.  00 
3  Bt.                      NE.  t 00 4  st,                    XE.  t   00      4  St.                    NE.t 00        2  St.                          X.  t 00       1  St.                           0     00       0                                 0 

00             li.71 
10  nim.                         0 .02 10  nim.              '        0   .  — 10  nim.                      0 .  01      10  St.                             0 .  —     10  st.                         0     00     10  nim.                      0 

.—            7.88 

10  st.                             0 

.  — 

10  st.                         0     00 10  st.                         0 oo     10  st.                        0 00     10  st.                           0     00     10  St.                           0 00           10.00 

•-'cir.  4  st.                    0 00 5  cir.  1  st.                0     60 10  st.                         0 00      10  St.                             0 00     Dense  foz.                0     00       1  cir.  1  st.                 0 00            6.88 
10  St.                          E.  * 00 10  st.                       E.*   00     10  st.                       E.t 00     10»t                       E.t   00     10  nim.   "                 0  .—     10  nim.                      0 

._ 

10.00 

8.50 8.57 8.86 a  71 7.93 
8.71 

8.  OS 



EXPEDITION  TO  POINT   llAKROW,  ALASKA. 

Statement  showing  the  amount,  Kind,  and  iHrrction  »f  <-ltn«!n.  ami  amoiuit  and 

[Washington  mean  time.    Correction  to  reduce  to  mean  local  tiinr,  — .'.  limns  IT  ininuii  s.     I'n  cipiiaiimi  is  -ivon  in  inches.    In  this 

Date. 

la.  in.                                     2a.m. 
I 

;{  a.  m. 1  :i.  li.. 

.  in. 

()  a.  m. 

Amount,  kind,  and 
direct  ion  of  clonds. 

a 

!§. 

Amount,  kind,  and 
direction  of  clouds. 

1 
H 
:! 

Amount,  kind,  and 
direction  of  clouds. 

I 

a Am.  .nut,  kind,  and 
direction  of  clouds. 

1 

'§. 

Am.  mnl.  kiml.  :unl 

uiivcTinn  of  . 

1 
^ 

"£. 

.,, 

Amount,  kind,  and 
direction  of  clouds. \ 

;- 

1881. 
X.,v.    1 10  nim.                      0 

.01 
In  nim.                        0 .01 10  nim.                      0 10  nim.                      0 10  nim.                       0 10  nun.                      0 

X..v.    2 
Nov.   :i 
Nov.    4 
Nov.    5 
Nov.    6 

10  nim.                      0 
10  nim.                      0 
10  st.                              0 
10  St.                           0 
1  cir.  2  St.                 0 

00 
00 
00 

10  uim.                 NE.* 
Idnim.                   XK 
10  st.                         0 
10  St.                              0 

2  st.                    NE.' 

.01 

.01 
00 

00 

10  nim.                 NE.* 
.1  st.                       E.* 

10  St.                              0 
10  St.                           0 

2  st.                       NE.* 

.01     10  nim.                NE.t 

.  —        2  si  . 

01)      10  Bt.                                0 
on     10  st.                          0 

00      2  st.           ,         NE.* 

00 
00 

00 

00 

10  st.                    NE.  t  .  - 
2  st.                       E.*   00 10  st.                          0     00 

10  st. 

3  st.                    NE.*   00 

10  St.                       XK.i 

Bet                      E.* 10  St.                              0 
10  st,                           0 
4  st.                    NE.  t 

(III 

00 

Nov.   7 
Xnv.    - 
8m.   :i 
Xov.  10 
Nov.  11 

D.l-aze.  5st      NE.t 
10  nim.                      0 
10  st.                         0 
10  St.                             0 
9  St.                             0 

00 

'oo 

00 

00 

5  cir.  4  st.          NE.1   00 
10  at.                     SE.1.— 
10  Him.                      0   .— 
10  st.                    NE.*j  00 10  st.                         0     00 

2  cir.  6  st.           NE.  1 
10  st.                         0 
10  nim.                        0 
7  St.                           0 
9  St.                           0 

00 

00 

.01 
no 
00 

1  cir.  8  st.           NE.  t 
10  nim.                      0 
10  nim.                      0 
1  ii'nsr  haze.  4  st.     0 
6  St.                           0 

00 

!oi 
00 
00 

10  st.                           0     00 
10  Him.                         0    .— 
10  uim.                      0  .  — 
Dense  haze.  5st.     0     00 
4  st.                         0     00 

•_'  st  .                    NE.  f 

10  nim.                        o 
10  St.                           0 

.'St.                                            0 

2  St.                              0 

00 

ifl] 
00 

Nov.  12 
Nov.  13 
Nov.  14 
Nov.  15 
Nov.  16 

0                                 0 
0                                 0 

10  St.                             0 
10  nim.                     0 
10  St.                           0 

00 

00 

00 
.01 
00 

o                       o 
0                                 0 

lOst.                           0 
10  uim.                      0 
10  st.                         0 

00 

00 

00 

'oo 

0                                 0 
0                                 0 

10  St.                           0 
9  St.                           0 

10  St.                           0 

00 

no 

00 
.01 
00 

0                                 0 
0                                 0 

lo  si.                           0 
lo  st.                           0 
10  St.                             0 

00 

00 

00 
00 

00 
0                                 0 
0                                 0 

10  St.                           0 
10  St.                           0 
10  St.                           0 

1  st.                         0 
0(1        0                                       0 

lost.                         0 
00     10  nim.                      0 
00     10  st.                           0 

00 

."1 

Nov.  17 
Nov.  18 
Nov.  19 
Nov.  20 
Nov.  21 

0                                 0 
Dense  fog.                0 
4  St.                              0 
Dense  haze.              0 
10  nim.                      0 

00 
00 
00 

00 
.01 

0                               0 
Dense  haze.              0 
3  st.                         0 
Detse  haze.              0 
10  nim.                      0 

00       0                                 0     Oo       n                                 0 
00     Dense  haze.              0     00     Dense  haze.              0 
00       3  St.                              0     00        4  st.                             0 
00     Dense  haze.              o     00       1  st.                          0 

.01      10  st                              0   .01      lost.                              0 
00 

00 
00 
00 
00 

0                                 0 
Dense  haze.              0 
4  st.                         0 
Dense  haze.              0 
10  nim.                      0 

00       0                                 0 
00     Dense  haze.              0 
(jo     Light  haze.  5  St.      o 
00     Dense  haze.              0 

.—     10  st.                         0 

no 
00 

.01 

Nov.  22 

Nov.  24 
Nov.  25 
Xov.  2<i 

0                                 0 
0           .                    0 
0                                    0 

Dense  haze.              0 
10  St.                            0 

00 
00 

00 
00 
00 

0                               0 
0                               0 
0                               0 

Light  haze.              0 
10  st.                         0 

00 
00 
00 
00 
00 

0                                 0 
0                                 0 
0                                 0 
0                                 0 

10  St.                           0 

00 
00 
00 

00 

00 

0                                    0 
0                                 0 
0                                 0 
0                                 0 
5  St.                              0 

00 
00 
00 
00 
00 

0                               0 
0                               0 
0                               0 
0                               0 
8  st.                         0 

on 

00 
00 
00 
00 

0                                 0 
0                                 0 
0                                    0 
0                                 0 
8  St.                           0 

00 

Nov.  27 
Nov.  28 
Nov.  29 
Nov.  30 

Means. 

10  St.                         0 
9st                         0 
4  cir.  st.  4  st          0 
9  st.                         0 

00 
00 
00 
00 

10  st.                         0 
1st.                         0 
2  cir.  st.  4  st.           0 

10  st.                         0 00 

00 

00 

00 

10  st.                        0 
1  st.                         0 
1  cir.  st.  5  st.           0 

10  st.                         0 

00 
00 
00 
00 

10  St.                           0 
0                                 0 
3  cir.  st.  2  st.          0 

10  st.                         0 

00 

00 
00 

00 

10  st.                         0 
0                               0 
2  cir.  et.  5  st.           0 
5  st.                         0 

00     10  st.                           0 
00        0                                    0 
00      10  st                               0 
00       4  St.                             0 

nn 

6.23 6.03 5.77 5.27 5.27 
5.13 

Date. 1  p.m. 2  p.  m. 3  p.m. 
4  p.m. 

5  p.  m.                                    6  p.  m. 

1881. 
Nov.    1 10  nun.                      0 .01 10  nim.                      0 

t    

10  nim.                        0 10  nim.                        0 

f  __ 

10  nim.                      0 .  01      10  nim.                          0 

.01 

Nov.    2 
Xov.    3 
Xov.     4 

Xov.     0 

10  st.                         0 
10  nim.                    E.* 
10  st.                         0 

9  st.                       E.* 
3  st.                         0 

00 

.01 

00 
00 
00 

10  st.                         0 

10  nim.                    E.* 
10  8t.                                   0 
10  st.                       E.  t 
10  st.                         0 

00 

'oo 

00 

00 

10  nim.                      0 
10  8t.                                   0 
10  nim.                      0 
10  st.                         0 

9  st.                       E.* 

'oo 

00 

10  nim.                      0 
10  st.                           0 
10  nim.                      0 
10  st.                             0 
2et.                        0 

.01 
00 

.02 
00 
00 

10  nim.                     E.* 10  st.                    NE.  t 
10  niui.      •                0 
2  cir.  3  St.         NE.  t 
1st.                         0 

.01 
00 

.  0.. 

00 

00 

10  nim.                     E.* lost.                    NE.  1 
10  nim.                        0 
2  cir.  5  St.          NE.  t 
1st.                           0 

.01 

nn 

.03 

(III 

00 

Xov.     7 
Nov.     8 
NIPV.     !l 
Xov.   10 
Nov.  11 

4  st.                    NE.  1 
2  cir.  7  st.                0 

10  st.                         0 
9  st.                         0 
0                              0 

00 

00 
00 
00 

2  st.                         0 
1  cir.  8  st.               0 

10  st.                         0 
10  st                         0 
o                               0 

00 
00 
00 

00 

00 

«  cir.  4  st.               0 
8  st.    Light  haze.  0 

10  st.                 NNE.* 10  St.                           0 
o                       o 

00 
00 
00 
00 

oo 4  cir.  3  gt.          NE.  t 
7  st.    Light  haze.   0 

10  st.                NNE.  t 
10  st.                         0 
0                               0 

00 
00 
00 
00 
00 

3  cir.  4  st.          NE.  t  00 
r.st.  NE.t    Lt.  liii 

10  st.                  NX! 
lost.                     NE.t   00 
0 

2  cir.  7  at.           NE  I 
8  st.  NE.*    Lt  haze. 

lOst.                  XX  K.I 
10  8t.                                   0 

0                                 0 

00 

Nov.  12 

x'.'.v!   15 
Xov.   10 

0                              0 
0                              0 
2  oir.  3  St.                 0 

10  at.                         0 
1  st.                         0 

00 

00 
00 

0     .                           0 
0                                 0 
1  cir.  4  St.                0 

10  St.                           0 
1st.                           0 

00 
00 

00 
00 
00 

0                                 0 
0                                 0 
1  cir.  5  St.                0 

10  St.                           0 
1  St.                                   0 

00 
00 
00 

00 

00 

0                                 0 
o                       o 
1  ci  •.  8  st.               0 

10  st.                         0 
1  st.                           0 

00 
00 

00 

00 
00 

0                                   0 
0                                 0 

0 
10  st.                              0 

0 

00 
00 

00 
00 

0                                 0 
0                                    0 

10  St.                                0 
10  st.                  NW.  1 
1  cir.  1  8t.               0 

no 

Illl 

00 

Xov.   17 
Xo\.   M 

Nov.    'JO 
Xov.   21 

Xov.  22 

Nov.  24 

Nov.  26 

n                                 0 
Light  haze.  4  st.      0 
10  st.                         0 
2  cir.  st.  1  st.          0 

10  nim.                      0 

0                               0 
0                              0 
0                              0 
8  st.                         0 

10  st.                         0 

oo 
00 
00 
00 

on 
00 

on 
on 
00 

0                                 0 
Light  haze.  3  at.      0 
10  st.                         0 
2  cir.  st.   1  st.         0 

10  st.                         0 

0                               0 
0                               0 
0                              0 

10  St.                              0 
10  St.                         0 

00 

00 
00 
00 

.01 

00 
00 
00 
00 
00 

7  cir.                        0 
1  cir.  2  st.                0 
9  St.                           0 

8  St.                     SW.* 
8  St.                        TV.* 
0                                 0 
0                                 0 
1  cir.  st.                   0 

10  st.                         0 
10  st.                         0 

oo 
00 

00 
00 
00 

00 
00 
00 
00 
00 

7  cir.                         0 
1  cir.  2  St.                 0 
8  St.                           0 

lo  mm.             WSW.* 
2  cir.  St.  2  st.       W.' 
0                                0 
2  cir.                        0 
1  cir.  st.                   0 

10  st.                         0 
10  st.                         0 

00 
00 

00 

'oo 

00 

00 

00 

00 

00 

5  cir.   2st                0 
1  cir.    3  St.                 0 
8  St.                              0 

lo  nim.              WSW.* 
i  .  3  St.         W." 

1  8t.                                   0 
0                                   0 
1  St.                              0 

lost.                         0 
10  st.                              0 

00 
00 
00 

00 

00 

00 
00 

00 

00 

7  cir.  st.   2  st.          n 
5  st.                         0 
2  cir.  st.  7  St.         E.  t 

10  st.                      W.* 
9  st.                      TV.* 
1st.                         0 
0                               0 
1  St.                                   0 

10  st.                         0 
10  st.                         0 

(III 

00 
00 

111 

00 1:0 

Nov.  28 
Xov.   29 

Means. 

10  at.                         0 
3  st.                         0 

10  nim.                      0 
10  st.                         0 

.01 

00 

'oo 

10  St.                           0 
4  st.                         0 

10  St.                           0 
lOst.                             0 

00  i  10  St.                           0 
Vet.                     o 

.01       6  cir.  st.  4  st.          0 
00     10  St.                             0 

00 

00 

00 

00 

10  st,                         0 
»st.                         0 
6  cir.  st.  4  st.           0 

lost.                          0 

00 
00 

00 

00 

10  Him. 
-'  cir.  at.  5  St.            0     0(1 

lOst.                \VS\V.t    in 10  at.                              0      00 

10  nim.                      0 
2  cir.  st.  7  st.           0 

10  St.                  \VS\V.  t 
10  st.                          n 

Illl 
00 

5.93 6.23 6.97 
6.67 6.37 7.00 
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character  of  precipitation,  at  Uglaamie,  from  October,  1881?  to  August*  1883 — Continued. 

signifies  rapid,  t  »i^uilif.s  slow.    Daily  means  of  uiuount  of  clouds  on  the  right  below,  amount  of  precipitation  on  the  right  above.  J 

7  a.  m. *  a.  m. tl  a.  m. 10a.m. la.  m. 12m. 

i. 

j 
Amount,  kind,  and 
direction  of  clouds. 

3 

£ 

Amount,  kind,  and 
diivi-tion  of  clouds. 

Pr
ec
ip
it
at
io
n.
 

Amount,  kind,  and 
direction  of  clonds. 

Pr
ec
ip
it
at
io
n.
 

Amount,  kind,  and 
direction  of  clouds. 

Pr
ec
ip
it
at
io
n.
 

Amount,  kind,  and 
direction  Of  clouds. 

I'
ri
-i
-i
pi
ta
ti
oi
i.
 A  mount,  kind,  and 

direction  of  clouds. 

Pr
ec
ip
it
at
io
n.
 

10  nim.                        0 

t    

10  uim.                      0 10  nim.                      0 

._ 

10  nim.                      0 

t    

Ill  nim.                        0 10  nim.                      0 .10 

10  st                           0 
1'liiim.                         0 

NE.t 
!"st.                        NE.' 
4  St.                               0 

00 

.01 

00 00 
00 

10  st.                         0 
10  uim.                      0 
10  st.                         0 

10  st.                    NE.* 2  st.                         0 

00 .05 

00 
00 
00 

10  st.                         0 
10  nim.                      0 
10  st.                         0 
7  st.                       E.  t 
2  cir.   1st.         NE.t 

00 
.05 
00 
00 
00 

10  st.                         0 

10  nim.                    E.* 10  st.                         0 

9  st.                       E.* 0                               0 

00 
.03 
00 
00 
00 

10  st.                           0 

10  nim.                    E.* 10  st.                         0 

10  Ht.                                        E.* 4  St.                           0 

00 

.01 

00 
00 

oo 

10  st,                         0 

10  nim.                    E.* 10  st.                         0 

6  st.                       E.* 10  st.                         0 

00             .10 
.01             .19 
00               .10 

00 00                   00 

.'  st.                                0 
!"st.                                      0 

0 

•  st,                                      0 
•    NE.t 

00 

00 110 

00 

Dense  haze.  2  st.     0 
10  nim.                      0 
10  st.                         0 
2  st.                         0 
3  st.                         0 

00 

00 

00 
00 

10  st.                    NE.* 10  nun.                      0 
10  st.                         0 
2  st.                         0 
2  st.                         0 

00 
.01 
00 
00 
00 

10  st.                    NE.  t 
10  nim.                      0 
10  st.                         0 
2  st,                         0 
1st.                         0 

00 

'oo 

00 
00 

5  st.                    NE.t  00 
10  st.                           0   .— 
10  St.                             0      00 
2  St.                           0     00 
2  si.                           0     00 

4  st.                   NE.  t 
10  st.                         0 
10  st.                         0 
4  st.                          0 
1st.                         0 

Illl                          ._ 

00               .01 
00               .03 

00                00 
00                    (MJ 

0 
0 

lost.                             0 
10  st.                             0 

-  it                     o 

00 
00 
00 

'oo 

0                              0 
0                              0 

10  St.                              0 
10  nim.                      0 
0                              0 

00 
00 
00 

'(10 

0                              0 
0                              0 
1st.                         0 

10  st.                           0 
0                                 0 

00 
00 
00 

00 

0                               0 
0                               0 
0                                 0 

10  nim.                      0 
0                               0 

(HI          II                                               0    !    00 

00       0                                 0     00 

00       0                                    0      00 
.—      lOst.                             0    .111 
00       0                                 0     00 

0                              0 
0                              0 
2  cir.                        0 

10  st.                         0 
0                              0 

00 
00 
00 
00 
00 

00 

00 

'oo 

0 
4  st.                               0 

0 
Liirhthazo.    4  St.       0 
;  i  ,t.                             0 

0                                0 
0 

I  .-lit  haze.                0 
0 
0 

00 
00 
00 

00 00 

00 

'00 

00 
00 
00 

0                               0 
4  st.                         0 

10  st.                         0 
Light  haze.   1  st.     0 
10  st.                    N\V. 

0                                    0 
0                                 0 
Light  haze.  2  st.     0 
0                               0 

10  st.                         0 

00        0                                    0 
00     Light  haze.   3  st.     0 
00      10  St.                              0 
00     Light  haze.   1st.      0 
CO       9  st.                         0 

oo  !   o                        o 00       0                                 0 
00     Light  haze.   2  st.     0 
00       9  st.                         0 
00     10  st.                         0 

00 

00 

00 

00 
00 

00 

00 
00 

00 

00 

0                               0 
Light  haze.  2  st.     0 10  st.                         0 
Light  haze.   1  st.     0 
2  st.                          0 

0                               0 
0                               0 

Light  haze.               0 
10  st.                         0 
10  st.                         0 

00 
00 

00 

00 
00 

00 
00 
00 
00 
00 

0                                    0 

Light  haze.   2  st  .      0 10  st.                         0 
0                                    0 

10  st.                           0 

0                                 0 
0                                 0 
0                                 0 

10  St.                           0 
10  St.                           0 

00 

00 

00 
00 
00 

00 
00 
00 
00 
00 

0                               0 
Light  haze.  4  St.     0 
10  St.                             0 
0                                 0 

10  St.                         0 

0                                 0 
0                                 0 
0                                 0 
8  st.                           0 

10  St.                           0 

00 
00 
00 

00 

00 

00 
CO 
00 
00 
00 

00 
00 
00 

.02 

.05 

00 

00 00 

00 

00 

iiaze.               0     00 
0     00 

lOuim.                        0   .— 
4  cir.  st.    3  st.           0     00 

0                               0 
0                               0 

10  st.                         0 
10  st.                         0 

00 
00 

'oo 

8  St.                           0 
3  St.                             0 

10  nim.                       0 
10  St.                           0 

00 
00 

'oo 

10  st.                             0 
lit                              0 
8  nim.                      0 

10  st.                         0 

00 
00 

.02 
00 

10  nim.                      0 
2  st.                         0 

10  nim.                        0 
9  st.                           0 

'oo 

00 

10  nim.                      0 
2  st.                                 0 

10  nim.                      0 
9  st.                           0 

'oo 

.01 
00 

.05 
00 

.'04 

00 

5.57 5.20 
5.67 

5.23 

0.  r,;t 

5.67 
.73 

7  p.  m. 
8  p.  m. 9p.m. 

10  p.  m. 11  p.  m. 
12  p.  m. 

Daily 

means. 

10  nim.                     -  0 .01 10  nim.                      0 

f    

10  nim.                      0 .01 10  st.                         0 10  nim.                     0 

t    

10  nim.                      0 10.00 

10  nim.                       E.* 
10  at.                          0 
10  nim.                        0 
1  cir.  7  st.            NE.  t 
1  st.                           0 

.01 

00 

00 
00 

10  nim.                    E.  t 
10  st.                         0 
10  st.                         0 
9  st.                    NE.  t 
1st.                         0 

.01 
00 
00 
00 

00 

10  nim.                    E.  t 
10  st.                         0 
10  st.                         0 
9  st.                    NE.  t 
2  st.                         0 

'oo 

00 

00 
00 

10  nim.                      0 
10  st.                         0 
10  st.                         0 
9  st.                    NE.  t 
1  st.                         0 

__ 

'oo 

00 
00 
00 

10  nim.                      0 
10  st.                       E.  t 
4  st.                    NE.  t 
2  st.                         0 
1st.                         0 

.  02     10  nim.                        0 
00     10  st.                        E.  1 
00       4  St.                     NE.  1 
oil       1  st.                         0 
00       1  St.                           0 

.01 
00 
00 
00 
00 

10.00 
8.95 

8.  38 

3.00 

1  cir.  8  st.            NE.t 
!l  st,  NE.  t       Lt.  haze. 

NNE.  t 
10  St.                               0 
0                                  0 

00 
00 
00 00 

00 

10  st.                    NE.  t 
10  nim.                   N.* 
10  st,                 NNE.  t 
10  st.                         0 
0                               0 

00 

00 

oo- 

00 

10  st.                    NE.  t 

10  nim.                   N.* 10  st.                         0 
10  st.                         0 
0                               0 

00 

'oo 

00 
00 

10  st.                         0 
8  st.                         0 

10  St.                         0 
10  st.                           0 
0                                    0 

00 

'oo 

00 
00 

10  st.                         0 
8  at.                         0 

10  st.                         0 
10  st.                         0 
1st.                         0 

mi     Id  nim.                      0 
nil     10  st.                           0 
00      10  St.                             0 
00     10  St.                           0 
00        1  St.                             0 

'oo 

00 
00 
00 

7.25 
11.21 

10.  Illl 

7.33 

2.33 

0                                  0 
0                                  0 

10  St.                             0 
Hist.                    NW.t 
1  st.                               0 

00 
00 00 
00 
00 

0                              0 
0                               0 

10  St.                           0 
10  st.                         0 
0'                               0 

00 

00 
00 

00 
00 

0                               0 
0                               0 

10  st.                        0 
10  St.                           0 
0                                 0 

00 
00 
00 
00 
00 

0                               0 
0                                 0 

10  St.                              0 
10  St.                             0 
0                                 0 

00 
00 

00 

00 
00 

0                                 0 
0                                 0 

10  nim.                        0 
10  st.                           0 
0                                 0 

00 
00 

'oo 

00 

0                              0 
10  St.                             0 
10  nim.                      0 
10  st.                         0 
0                              0 

00 

Illl 

'oo 

00 

.04 

.42 

7.  7:. 

9.96 
3.12 

0  cir.  st.  3  St.             0 
-  -t.                           0 
9  at.                         SE.* 

10  nim.                    W.* 
9  st.                        W.* 

00 
00 
00 

'oo 

2  cir.  st.  7  st.            0 
8  st.                         0 
9  st.                     SE.* 

10  nim.                   \V.* 
9  st.                      W.* 

00 

00 

00 .01 

00 

10  st.                           0 
7  st.                         0 
4  st.                         0 

10  nim.                  W.  t 
6  st.                         0 

00 

00 

00 

'oo 

Dense  fog.                0 
7  st.                         0 
2  St.                             0 

10  nim.                      0 
4  st.                         0 

00 

.00 

00 

'oo 

Dense  fog.                0 
8  st.                         0 
1  st.                         0 

10  nini.                      0 
2  st.                         0 

00     Dense  log.                0 
00      5  st.                         0 
00       2  St.                             0 

.01     10  nim                       0 
00       0                              0 

III) 

00 
00 

'oo 

2.42 

3.50 
a  8,1 
4.  07 
7.83 

0                                   0 
1  cir.                         0 
0                                0 

10  st.                           0 
0 

00 
00 
00 00 
00 

0                                 0 
2  St.                           0 
0                                 0 

10  st.                           0 
10  St.                           0 

00 
00 
(Ml 

00 
00 

0                               0 
2  st.                         0 
0                               0 

10  st.                         0 
10  st.                         0 

00 
00 
00 
00 
00 

0                                 0 
0                                 0 
0                                 0 

10  St.                           0 
10  St.                           0 

00 
00 
00 
00 
00 

0                                 0 
1st.                         0 
0                                    0 

10  St.                             0 
10  St.                           0 

00      0                              0 
00       0                                   0 
00     D.  haze.   D.  haze.     0 
00     10  st.                         0 
00     10  st.                         0 

00 

(HI 

00 

.08 

.33 

.33 
6.46 
9.  GC 

10  nim.                        0 
•J  .  ir.  st.  7  st.             « wsw.  t 

10  >L                                0 

.01 
00 

.  10 

.10 

10  nim.                      0 
Ost.                         0 

Hist.               WSW.t 
10  st.                         0 

.01 
00 
00 
00 10  st.                         0 

6  st.                         0 
10  st.               WSW.  t 
10  St.                              0 

.01 

00 

00 
00 

10  St.                         0 
8  St.                                0 

10  St.                             0 
10  St.                           0 

00 

00 

00 

00 

10  St.                                   0 
2  cir.  st.  3  st.            0 
8  st.                         o 

10  St.                           0 

00      10  St.                             0 
00      3  cir.  st.  3  st.           0 
00       8  st.                         n 
00     10  st.                         ii 

Oi)            9.  08 

00             4.  21 

00             9.00 1111            9.29 

7.1(1 7.10 
6.87 

6.30 5.70 

;..  93 
1M 

H.  Ex.  4-1   37 
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Statement  showing  the  amount,  kind,  and  direction  of  clouds,  and  amount  and 

[Washington  mean  time.    Correction  to  reduce  to  mean  local  time, — 5  hours  17  minutes.    Precipitation  is  given  in  inches.    In  this 

1  *.m. 2  a.m. 3  a,m. 4a.m. 
5a.m. 

6  a.m. 

d j d y ^ 
Date. 

.2 

.
J
 

I | 
Amount,  kind,  ami 
direction  of  cloud*. 

1 

'E. 

Amount,  kind,  and 
direction  of  clouds. 

s 

'S, 

Amount,  kind,  and 
direction  of  clouds. 

'5. 

Amount,  kind,  and 
direction  of  clouds. 

3 

B, 

Amount,  kind,  and 
direction  of  clouds. 

*P< 

'5 

Amount,  kind,  and 
direction  of  clouds. 

'H. 

- 1 1 1 
£ 
fi 1 

1881. 
Dec.    1 3  cir.    Light  haze.  0 90 1  st.                         0 90 1st.                         0 00 0                               0 99 9                               0 

00 

10  st                   NW.* 

90 

Deo.    2 10  nim.                          0 .02 10  nim.                        0 .02 10  st.                          0 .01 10  st                          9 00 10  st                          0 00 10  st.                          9 99 
Dec.    3 lOnim.                      0   .11:;     in  nim.                      0 .03 10  nim.                      0 .03 10  nim.                      0 

.02 

10  nim.                      0 

.02 

10  nim.                      0 .02 
Dec.    4 
Dec.    5 

Light  haze.    5  st.    0 
D.  haze.    l.t.  haze.    0 

00  :  Light  haze.    5  st    0 
00     D.haze.    D.  haze.    0 

00 

00 

Light  haze.    4  st    0 
D.  haze.    D.  haze.    0 

00 
00 

Dense  fog.                0 
D.  haze.    D.  haze.    0 

00 
00 

Dense  fog.                0 
D.  haze.    D.  haze.    0 

00 

00 

Dense  fog.                0 D.haze.    D.  haze.    9 
00 

90 

Dec.    6 3  st.                         0 mi       2  St.                           9 90 2  St.                            0 00 •1  st.                                    0 00 2st                          0 00 1  st.                          0     90 

Deo.    7 8st                      W.t   00     10  nim.                      0 10  nim.                      0 

.01 

10  st                      W.  t — 10  8t                              W.  t 00 9  st.                      W.t   00 
Dec.    8 1  st                          0     00       1  st                          0 

'90 

1st                          0 00 1st                          0 

90 

8st,                              0 00 9  st.                          0     00 
Dec.    9 0                                 0     00 9                                 9 00 0                               0 90 0                               0 09 9                                 0 00 1  cir.                          0     00 
Dec.  10 10  nim.                        0   .  — 10  nim.                          0 10  st                          0 lOst                            0 99 10  St.                              0 00 10  st.                          9     99 
Dec.  11 D.  haze.    D.  haze.    0     00 D.  haze.    D.  haze.    9 00 0                               0 

'99 

9                               9 99 0                                 0 90 3  st,                            0     00 

Dec.  12 D.  haze.    D.  haze.    0 

00 

1  St.                                   0 00 8  St.                            0 00 9  st.                            0 

00 

8  st.                      W.t 00 9  st.                        W.T   00 
Dec.  13 0                               0 

00 
0                               0 00       0                                    0 00 0                                 0 00 0                                 9 00 2  st                            0     Od 

Deo.  14       1  at                          0 00 Lt  haze.    D.  haze.  0 00        9  St.                              0 90 10  st                              0 

00 

lOst                              0 00 
10  St.                                             II         III! 

Dec.  15      0                               0 01) 0                               0     09      9                               0 09 0                                 0 00 Lt.  haze.  Lt.  haze.  0 00 Lt.  haze.   Lt  haze.  0     00 
Dec.  16     Lt.  haze.  Lt.  haze.   0 00 Lthaze.   Lthaze.  0     09 Lt.  haze.   Lt  haze.  0 

90 

Lt.  haze.   Lt.  haze.  0 00 Lt  haze.   Lt.  haze.  0 

00 

Lt.  Laze.   Lt.  haze.  0     00 

Dec.  17 Light  haze.               0 09 Light  haze.               0 00 9                               0 00 0                                 0 00 0                               0 00 Light  haze.               0     00 
Dec.  18 0                               0 09 9                               0 90 0                               0 00 0                                 0 00 0                               0 00 0                               0     99 
Dec.  19 0                              0 00 0                                    0     00 9                                 0 00 0                                 0 00 0                               0 

00 

9                                    0      00 
Dec.  20 0                               0 00  !     0                                    0     00 0                                 0 00 0                                    0 00 0                               0 00 0                                 0     00 
Dec.  21 Lt.  haze.  Lt.  haze.   0 90     Lt.  haze.   Lt  haze.  0     00     Lt.  haze.   Lt.  haze.  0 00 0                                 0 00       0                                 0 00     Lthaze.   Lthaze.  0     00 

Dec.  22 0                               0 oo  ;   o                        o    co     o                        o 00 0                                    0 00 0                               0 

00 

0                                    0      00 
Dec.  23 Lt.  haze.   Lt  haze.  0 00     Lt.  haze.   Lt.  haze.  0     00 Lt.  haze.   Lt.  haze.  0 00 Lt.  haze.   Lt.  haze.  0 

00 

Lthaze.   Lthaze.  0 00 Lt.  liaze.   Lt.  haze.  0     00 
Dec.  24 4  st.                         0 00     Light  haze.    4  st.    0 

00 

0                                 0 

00 

•J  Ht.                                             0 00 Light  haze.    4  st.    0 OU Light  haze.    4  st.    0     00 
Dec.  25 0                               0 00      0                               0     00 0                                 0 

00 

0                                    0 00 0                               0     90 0                               0     00 
Dec.  26 2  cir.                        0 00       2  cir.  1  st                 0-00 2  St.                            0 

00 

Light  haze.    3  st.    9 00 Light  haze.    3  st.     0     Oil Light  haze.    3  st.    0     00 

Dec.  27 Dense  haze.    2  st    0 00     Lt.  haze.   Lt.  haze.  0  !  00 Dense  haze.    1  St.    0 00 Lt.  haze.   Lt.  haze.  0 00 10  st.                          0 00 10  st,                          0     00 
Dec.  28 2  cir.                        0 00      0                               0     90 0                               0 

00 

0                               0 

00 

0                               0 00 0                               0     00 
Dec.  29 0                               0 99      9                               0     00      0                               0 00 0                               0 00 0                               0 00 9                                    0  !  00 
Dec.  30     Dense  haze.    1  at.    0 00     Dense  haze.    2  st.   0     00     Dense  haze.    2  st.    0 00 Dense  haze.    3  st.    0 00 Dense  haze.    3  st    0     00 Douse  haze.     2  st.    0     00 
Dec.  31     10  st                          0 00     10  st                          0 

00  ]  10  St.                           0 

oo 

10  st.                          0 00 Dense  haze.    6  st.    0     00 0                                 0     00 

Means. 2.32    . 2.22                                         2.58 
2.64 

3.03 3.32 

Date. 1  a.  in. 2  a.m. 3a.m. 4  a.m. 
5  a.  m. 6a.ni. 

1881. 
Dec.    1 10  st                              0 

00 

10  st.                          0 00 10  st.                          0 

00 

10  st                          0 00 19  st                          0 00 10  st.                           0     00 

Dec.    2 10  nim.                      0 10  nim.                      0 
.01 

10  nim.                      9 _ 10  nim.                      0 

.01 

10  nim.                      0 10  nim.                      0   .01 
Dec.    3 10  st.                          0 00 10  st.                          0 09 10  st                          0 

'oo 

G  cir.  st.  3  St.            0 09 5  cir.  1  st.                 0  •  00      2  cir.                        0     00 
Dec.    4 10  at                          0 

00 

10  st                          0 

00 

10  st.                          0 00 19  st.                    NE.t  00 2  cir.  st.  5  st.            0     00       1  cir.  st.  8  st.            0  ,  00 
Dec.    5 D.  haze.   Lt.  haze.    0 90 D.  haze.   Lt.  haze.    0 

00 

2  cir.  st.  3  st.            0 

00 

10  St.                                    0       00 3  cir.  st.  6  St.             0     00       3  cir.  St.  6  St.            0     00 
Dec.    C 10  st                          0 90 10  st                          0 09 10  at                        0 00 10  st                    NE.  t 00 10  St.                          S.t 

00 

10  st.                        S.t   00 

Dec.    7 2  at.                          0 99 3  St.                              0 

99 

2  St.                              0 00 10  St.                          W.  i    00 10  St.                      W.  t 00 10  st.                      W.t  09 
Dec.    8 3  st.                    SW.t 90 4  st.                    SW.t 

00 

3  cir.  st.  4  St.            0 

00 

9  St.                     SW.t   00 8st                    SW.t 00 4  cir.  2  St.                  9     00 
Dec.    9 9st                          0 90 10  st                          0 00 10  st.                              9 

00 

10  st.                           0 

00 

10  st.                          0 00 10  St. 
Dec.  30 10  st.                          0 00 10  st.                         0 00 10  St.                              0 00      10  St.                              0 00 10  st.                         0 

00 

10  st.                            0     00 
Dec.  11 4  st.                          0 99 1st                          0 00 0                                    0 00       0                                    0 00 4  si.                              0 00 2  cir.  St.  3  st.             0 90 

Dec.  12 0                               0 00 9                               0 00 1  cir.  2  st.                0 00       4  st.                           0 00 
4  st                   NW.* 

00 3  St.                            0 99 
Dec.  13 0                                 0 00 0                                    0 

00 

0                               0 00       0                                    0     00 0                                 0     00 0                                 0 

00 

Dec.  14 3  st.                           9 00 3  St.                              9 00 1  cir.  2  st.                0 00       1  cir.  2  st.                 0     lid 4  cir.  3  cir.  st.  1  st.  0     00 5  cir.  1  st.                 0 00 

lk-r.  i.'i     Light  haze.               0 
00 Light  haze.               0 00 T.iglit  haze.               0 00       0                                 9     00 0                               9 00 1  cir.                          0 00 

Dec.  10 10  st                              0 00 4  st.                          0 00 1  cir.  4  st.                 0 00       1  cir.  4  St.                  0     00 2  st.                          0 00 1  St.                            0 09 

Dec.  17       1  st.                           0 00 1  st.                          0 00 2  st.                          0 00      1  at.                          0 90 1st                          0 00 7  cir.                        0 

00 

0                                    0 00 *                               0 00 0                               9 00 0                                 0 00 0                                 0 00 o                       o 00 
HIT.    lit 0                                    0 00 0                               0 

00 

0                               0 

00 

0                                 0 

00 

0                                 0 00 0                                 0 00 
Dec.  20     Lt.  haze.   Lt.  haze.  0 00 Lthaze.   Lthaze.  0 00 2  cir.  3  St.                  0 00 3  cir.  3  st.                 0 00 3  oir.  2  st                0 00 1  cir.  1  St.                  0 

00 

1  >(•!.-.    -'1            0                                                     0 

00 

2  cir.  st.  2  st.            0 

00 

7  cir.  st.                   9 00 6  cir.  st  2  st.            0 00 5  cir.  st  2  st.            0 

00 

5  cir.  st.  1  st.            0 00 

Dfc.  '.'I'      l.t.  haze.    Lt.  hazi-.    i> 00 4  Ht.                                             0 00 1  cir.  2  st.                  0     00 1  cir.  8  st                0 00 1  cir.  7  st.                0 00 3  cir.  2  st.                0 00 
Dec.  2:1       4  HI.                          0     00 !i  cir.  4  st                  0 00 10  st.                          0 00 10  st.                          0 

00 

lost.                          0 00 10  st.                         0 00 

Deo.  24     Lt.  haze.   Lt.  haze,  n     MO 2  st.                           0 

to 

1  st.                           0     00 1st                          0 90 1  cir.  1  st.                9 

00 

3  cir.  1  st.                 9 00 
II.T.  •_>:, 2  St.                           0 00 0                                 0     90 2  st.                          0 00 2  st.                          0 00 2st                           0 00 
I        -ii      I).  ha/.i'.     D.  hn/.f.     0     00 D.  haze.    D.  haze.    0 00 10  st.                            0     00 10  St.                           0 

90 

10  st.                         9 90 10  st.                         0 09 

:     l.t.  haze.    4  st.         0 99 4  cir.  3st                  0 00 5  cir.  st.  3  st.            0  1  90 5  cir.  st.  3  st             0 00 3  cir.  st  5  st.            0 09 3  cir.  at.  5  st.            9 99 
Dec.  28      0                               0 09 0                                 0 

00 

0                               0     00 1  st.                          0 00 1st.                          9 00 1st                          0 00 
1'c  B.    01        l.t.  lia/r.      4  St.              0 90 9  st.                           0 00 il  st  .                            0     00 a  st.                     o 09 9st                          9 00 9st                          0 00 

)0st                              ii 

00 

19  st,                           9 00 10  St.                              0     00 19  st                              0 

99 

19  nim.                      0 

f    

10  nim.                      " 

.__ 

Dec.  :n     10  «t.                      0 09 19  st                           9 00 10  St.                           0     90 19  St.                           0 99 10  st.                          0 00 10  st.                          0 00 

Means.                   4.  Hit 4.  Cl 
5.48 

6.29 

6.16 

6.09 

1 1 



EXPEDITION  TO  POINT  BAKKOW,  ALASKA. 

character  of  precipitation,  at  Uglaamie,  from  October,  1881,  to  August,  1883 — Continued. 

table  *  signifies  rapid,  t  signifies  alow.    Daily  means  of  amount  of  clouds  on  the  right  below,  amount  of  precipitation  on  the  right  above.] 
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7  a.  m. 8am. 9  a-m. 10a.m. 11a.m. 
12m. 

| 

g 
d 

g c g §    ri 
Amount,  kind,  and 
direction  of  clouds. 

JL
 

Amount,  kind,  and 
direction  of  clouds. 

'& 

Amount,  kind,  and 
direction   of  clouds. 

I 
5i 

Amount,  kind,  and 
direction  of  clouds. 

I 

jg. 

Amount,  kind,  and 

direction  of  clouds.     '~ 

Amount,  kind,  and direction  of  clouds. 1 s 

8* 

I 1 1 P % 1 i 

£ ~ 

PH 

PH 

i. 

£ 

•« 

1  St.                        '  0 
00 4  cir.  st.  2  st            0 

00 

0                                 0 

00 

2  st,                          0 00 lOst                           0 

(in 

lOst                          0 00 .00 

3  cir.  cum.  D.  haze.  0 00 Lt.  haze.   D.  haze.    0 

00 

10  st                              0      00 10  st.                          0     00 10  nim.                      0 10  nim.                      0 .01 

.17 

10  st.                           0 

.    

10  st.                         0 00 10  nim.                        0 .02 9  st.                          0  .  02 10  st.                          0 

00 

10  st                          0 00 .19 
10  st.                           0 00 10  st.                          0 00 10  st.                                 0 

on 

10  st.                          0     00 10  st                          0 

I'll 

10  st.                          0 

00 

.00 

D.  haze.   Lt.  haze.      0 
00 

D.  haze.   Lt.  haze.    0 00 D.  haze.   Lt.  haze.    0 00  :  D.  haze.   Lt.haze.    0     00 D.  haze.   Lthaze.    0 

no 

tl.  haze.   Lt  haze.    0 

(hi 

.00 
D.  haze.   Lt.  haze.      0 00 D.  haze.  Lt  haze.    0 00 10  St.                              0 00 10  st                         0     00 10  st.                         0 

00 

10  st                          0 00 

•  — 

1  st.                           0 00 0                                 0 00 
7  st.                   NW.* 

00 
9  st.                   NW.*   00 

4  st.                          0 00 8st                          0 

00 

.01 

9  st.                           0 00        9  St.                         W.t 00 r>  st.                      W.t 00 4  St.                        W.t   00 4  st.                      W.  t nil 4  st.                         W.t 00 

.00 

0                                0 00       0                                    0 

00 

0                               0 00       0                                    0      00 0                               0 00 0                                    0 

00 

._ 

Hi  st.                           0 00     10  st.                           0 

00 

10  st.                          0 00      10  It.                         W.t    00 10  st.                         0 

00 

10  St.                              0 

00 

p  _ 

3  St.                                0 00     Dense  haze.              0 00 1).  haze.    D.  haze.    0 00     D.  haze.    D.  haze.    0 00 0                               0 00 0                                    0 

00 

.01 

5  St.                                0 00      2  fit.                          0 

00 

0                                 0     00       0                                 0 

oo 

0                               0 00 0                                    0 

00 

.00 

Light  haze.    4  st.      0 00       2  St.                              0 

IJO 

1  St                              0     00 0                                 0 00 1st                          0 

Oil 

0                                 0 

Ml) 

.00 
10  st                           ii     00     10  st.                          0 00 10  St.                           0 00 lOst                          0 00 4  st.                          0 00 4  St.                              0 00 

.00 

Lt.  haze.   Lt.  haze.    0 00     Lt.  haze.   Lt.  haze.  0 00 1  St.                                    0 

00 

0                                    0 00 0                               0 00 Light  haze.                0 

III) 

.00 

10  nim.                          0 

•  — 

10  uim.                      0 

01 

10  nim.                      0 .01     10  nim.                      0 .01 10  st                          0 

.— 

10  st                              0 

00 

.03 

0                                   0 00 0                               II 00 0                               0 00      0                               0 00 0                               0 
III! 

0                                    0 

oo 

.00 
0                                   0 00       0                                    0 

00 

0                                 0     00  1    0                                 0 00 0                                 0 

00 

0                                    0 00 

.00 

0                                   0 00        (1                                    0 00 0                                    0  1  Oil        0                                    0 00 0                                 0 00 0                                 0 

00 

.00 
D.  haze.    D.  haze.      0 00     I),  haze.   Lt.  haze.    0 00 D.  haze.  Lt.  haze.    0     00     Light  haze.    5  st    0 00       4  st.                              0 

1)0 

3  St.                              0 00 .00 
Lt.  haze.  Lt.  haze.     0 00     Dense  haze.              0 00 0                               0  |  00       0                               0 00 0                                 0 00 0                                   0 00 .00 

I.iijit  haze.                 0 00     Lt.  haze.   Lt.  haze.  0 00 Lt.  haze.  Lt.  haze.   0  !  00      0                               0 00     Lthaze.  Lthaze.  0 

00 

Lt.  haze.  Lt  haze.  0 00 .03 
Lt.  ha/e.   Lt.  haze.     0 00     Lt,  haze.   Lt.  haze.  0 00 10  st.                         0     00     10  nim.                      0 mi     10  nim.                      0 

t    

10  st                          0 .01 .00 
Light  haze.     4  St.       0 00     Light  haze.    4  st.     0 00 Light  haze.    1  st    0 00     Lt.  haze.   Lthaze.  0 00     Lt.haze.  Lt.haze.  0 00 Lt.  haze.   Lt.  haze.  0 00 

.00 

1  St.                                      0 00  :    1  st.                          0 00 1st.                          0 00 1  st.                            0 00      2  st.                          0 

00 

4st                              0 00 

.00 

Light  haze.    Sat.      0 00     Light  haze.    4  st.     0 00 Light  haze.    4  st.    0  ;  00 D.  haze.    D.  haze.    0 00 D.  haze.    D.  haze.    0 00 D.  haze.    D.  haze.    0 00 .00 

Lt.  haze.   D.  haze.      0 00      9  st.                          0 00 10  st.                         0     00 10  st                          0 00 Light  haze.    7  st    0 00  •  Light  haze.    5  st    0 

00 

.00 
0                                0 00      0                               0 00       0                                    0      00 0                               0 00       0                                 0 00        0                                    0 00 

.00 

1    St.                                                               0 00     Dense  haze.    1  st.    0 00 Dense  haze.    1  st    0 

00 

Dense  haze.              0 00 Light  haze.    3  st.    0 00 4  st.                                 0 00               .00 
10  St.                                0 00     in  si.                          0 00 10  st.                          0 

00 

10  st.                          0 00 10  st.                          0 00 lOst                              0 00               .01 

!l  st.                             W.  * 

00 
10  st                              0 

00 

10  st                          0 00 10  st.                          0 00 10  st.                          0 00 lOst                              0 

.00 

.00 

3.41 3.48 4.22 4.19 4.16 

4.25 

.45 

7  p.m. 8p.m. 9p.m. 
10  p.  m. 11  p.  m. 

12  p.  m. 

Daily 

means. 

10  St.                                0     00 10  st.                          0 00 10  st.                          0 00 1  cir.  st  6  st.           0 

00 

Dense  haze.              0 00 r»  st.    Lt.  haze.         0 00 
6.08 

10  nim.                         0   .01     10  nim.                        0 01 10  nim.                      0 
.01 

10  nim.                      0 .01 10  nim.                      0 

.02 

10  nim.                      0 

.02 

9.29 

1  cir.  1  st.                  0     00       1  cir.  1  st.                0 00 0                               0 

00 

0                               0 00 0                               0 00 0                               0 00 7.04 
2  cir.  st.  7  st.              0     00       2  cir.  St.  7  St.            0 00 10  st.                          0 00 lOst                         0 00 D.  haze.    D.  fog.      0 

00 

D.  haze.    D.  fog.      0 00 

7.00 
Icir.  st.  7  st.               0  !  00 10  st.                           0 00 10  st                          0 00 Lt  haze.    7  st.         0 00 I'st.                              0      00 1  St.                                    0 00              2.95 

10  St.                              S.  t 

0:1 

10  st.                        S.  t   00 10  nim.                      0 10  nim.                      0 10  nim.                      0 

.— 

10  st                            0 
.  —              7.  25 

10  St.                       W.  f 00 8  st.                      W.  t 00 4  St.                              0 

00 

2  st                          0     00 1st                          0 00 1st                          0 00            6.20 
8  st.                             n 00        9  St.                              0 00 list.                                0 

00 

9st                          0 00 Lt  haze.    4  st         0 00 Lt.  haze.                    0 00             5.50 
10  st.                           u 00      10  St.                              0 00 10  st                           0 0* lOst                          0 00 10  nim.                      0 10  nim. —            5.00 
10  St.                                      II 00 10  st                          0 eo 10  St.                           0 00       0                                 0 

00 

Lt.  haze.                   0 

'oo 

Lt  haze.                   0 00            8.  75 
2  cir.  st.  4  St.              0 00 10  st.                          0 00 10  nim.                      0 10  nim.                      0 .01 1st                         0 1st.                          0 00            2.41 

•J  st.                             0 oo     o                       o 00 0                              0 00 0                               0 00 0                               0 

oo 

0                               0 00              2.41 
0                                   0 00        0                                   0 

00 

0                              0 00 0                                 0     00 0                               0 00 0                               0 00                .41 
1  cir.                          0 00 0                                 0 

00 

0                               0 

00 

0                                 0 00 0                               0 00 0                               0 00              4.  7» 
1  cir.                            0 00 2  cir.  st  2  st.            0 00 10  St.                              0 00 4  st.                           0 00 2  st.                                       0 00 D.  haze.    2  st.          0 00              1.04 
1st.                             0 00 2st                         0 00 1  st.                         0 00 0                               0 00 Lt  haze.                   0 00 Lt  haze.                  0 00 3.78 

2  cir.  1  st.                   0 00 2  cir.  2  st.             .  0 00 0                                 0 00 0                                 0 00 0                               0 00 0                               0 

00 

.83 
0                                   0 00 0                              0 00 o                       o 00 0                                 0 00 0                               0 00 0                               0 00 .00 
0                                   0 00 0                              0 80 0                                 0 

00 

0                                 0 00 0                               0 

00 

0                               0 

00 

.00 
1  c'ir.  2  8k                   0 

00 
1st                         0 00 2  at.                         0 00 0                              0 00 13.  haze.    Lthaze.  0 00 D.  haze.    Lt  naze.   0 

00 

1.50 
-  rir.  st.  4  st.              0 

00 

•I  st.                              0 00 1   St.                                            0 00 1st.                              0 00 1  st                          0 00 0                               0 00 2.  12 

1  cir.  1  st.                     0 00 1  St.                              0 00 1  st                            0 

00 

1st                          0 00 Lthaze.  Lthaze.  0 00 
Lthaze.   Lthaze.  0 

00 1.41 
111  st.                                0 

00 
10  St.                           0 

00 

2  st.                                    0 

00 

2st                              0 00 1    St.                                            0 00 3st                          0 

00 

5.04 
1  cir.  2  st.                    0 00 1  cir.  2  st.                0 00 2st                           0 00 2st                           8 00 0                                 0 00 0                              0 

on 

1:95 
2  st.                                   0 

00 
3  st.                          0 00 Lt.  haze.    Lt.  haze.  0 00 Lt.haze.  Lthaze.  0 00 1st                         0 

00 

1  cir.  1  st                 0 00 1.20 
10  St.                             0 00 10  st.                          0 00 10  st.                          0 00 Lt.  haze.  5  st.          0 00 Lt.  haze.    5  st.         0 no Lt.  haze.    4  st.          0 00 4.70 

2i-ir.  st.Gst.               0 00       1  cir.  st.  5  St.             0 00 2  cir.  st  4  st.            0     00 3  cir.  st  3  St.            0 00 1  cir.  2  oir.  st.           0 00 3  cir.                        0 00 

5,79 

1  St.                               0 00 0                                   0 00 0                              0 00 0                                 0 00 0                                 0 00 0                               0 

00 

Ss 
lOst.                                0 00 10  St.                           0 00 Lt.  haze.    4  st.          0 00 Lt.  haze.   5  st.           0 00 Lt.  haze.    4  st.         0 00      3  cir.  st.  3  st.            0 

4,  n.- 

10  nim.                          0 

.  _ 

10  nim.                      0 10  Him.                          0    .1)1 10  nim.                        0 lOst                         0 —     10  st                              0 

00 

10  St.                             0 00 10  st                         0 00 10  st                              0      00 10  st                           0 

(III 
10  st                              0 

00 

10  st                         0 00             9.  37 

5.67 5.67 5.00 
4.00 

2.41 
2.51 

4.H7 



292 EXPEDITION  TO  POINT  BARROW,  ALASKA. 

Statement  shotting  the  it  mount,  kind,  and  direction  of  clouds,  and  amount  and 

[Washington  mean  time.    Correction  to  reduce  to  mean  local  time,  —5  hours  17  minutes.    Precipitation  is  given  in  im-hos.    In  this 

1  a.m. 2  a.m. 1a.m. 4a.m. 5  o.m. B  a.  m. 

| § 1 o 
z = i 

Date. Amount,  kind,  and 2 Amount,  kind,  and       2 Amount,  kind,  and Amount,  kind,  and Amount,  kind,  and       3       Amount,  kind,  and       3 
direction  of  clouds. ^ direction  of  clouds. 

'=- 

direction  of  clouds. 

'c. 

direction  of  clouds.     'E. direction  of  clouds.     '£. 

direction  of  clouds,      e. 

1 1 

"3 

s 1 
" 
i 

£ OH s 

PH 

£ 

1882. 
Jan.    1 10  st.                         0 00     10  st.                         0 00 10  st.                         0 

00 

3  cir.  2  st.                0 00 
Light  haze.  4  St.  SE.  t   00 Light  haze.   4  st.     0     00 

Jan.    2 1  cir.                        0 00       0                                 0 00 0                               0 

00 

0                               0 00 0                               0     00 0                                    0     00 
Jan.    3 0                               0 00  ,     0                                   0 

00 

0                               0 00 1  st.                         0 

00 

2  st.                         0     00 Light  haze.    2  st.    0     00 
Jan.    4 5  cir.  cum.  4  st.       0 00 2  cir.  cum.  3  st.       0 00 3  cir.  cum.  3  st.       0 00 4  cir.  cum.  2  st.       0 00 4  cir.  cum.  2  st.        0     oo 1  cir.  cum.  3  St.       0     00 
Jan.    5 1  cir.  st.                   0 00       0                                 0 00 0                               0 00 0                               0 00 1  cir.                     .  0 00 0                               0     00 

00 
Jan.    6 0                               0 00 0                                 0 00 0                               0 00 0                               0 00 0                               0 00 0                                 0 

00 

Jan.    7 Icir.                        0 00       1  cir.                        0 00 0                               0 00 2  cir.                        0 00 2  cir.                          0 00 0                                 0 

Illl 
Jan.    8 0                               0 00 0                                    0 00 0                                 0 

00 

0                               0 00 •  0                               0 00 0                                    0 00 
Jan.    9 0                               0 00 0                                 0 00 0                                 0 

00 

0                               0 

00 

0                                 0 00 0                                    0 

00 

Jan.  10 0                               0 00        0                                    0      00 0                                 0 

00 

0                               0 

00 

1  at.                         0 00 0                                 0 

Jan.  11 
Jan.  12 

Light  haze.              0 
1G  nim.                      0 

00     Light  haze.              0     00 
.01     10  nim.                      0   .01 

0                                 0 
10  nim.                        0 

00 
.01 Light  haze.              0 lo  nim.                      0 

00 
.02 

Light  haze.               0 
10  nim.                      0 

00 
.02 

Light  haze.               0 
10  nim.                      0 

Illl 

.  (>•_> 

Jan.  13     10  nim.                      0 .  02     10  nim.                      0  .  01     10  nim.                      0 .01 10  nim.                      0 

.01 

10  nim.                      0 .01 10  nim.                      0   .01 
Jan.  14     10  at.                         0 00     10  st.                          0     00     10  st.                         0 00 10  st.                         0 00 10  st,                         0 00 10  st.                         0     (10 
Jan.  15      0                               0 00 0                              .  0 00 0                                 0 00 0                                    0 00 0                               0 00 0                                 0     00 

Jan.  16 0                               0 CO 0                                    0      00       0                                    0     00 0                                 0 00 0                                 0 00 0                                    0     00 
Jan.  17     Light  haze.               0 00 0                                 0     00       0                                 0     00 0                                 0 00 0                               0 

00 

Light  haze.               0     00 
Jan.  18     Light  haze.              0 00 Light  haze.              0     00       0                               0     00 0                                 0 

00 

0 0                                    0      00 
Jan.  19       f.  .st.                         0 CO list.                                    0 00      10  st.                              0      00 10  St.                              0 

00 

10  st.                           0 00 10  St.                                    II       "11 
Jan.  20     10  st.                         0 

00 

10  st.                         0 00      10  St.                              0      00 8  St.                          0 00 10  St.                         0 00 10  St.                                   0       00 

Jan.  21     10  st.                         0 00     10  St.                           0 00     10  nim.                      0  .  — 10  St.                           0 10  St.                           0 00 10  St.                              C      no 
.Tan.  22  '  10  nim.                        0 .  02     10  nim.                      0 .01     10  nim.                      0  .01 10  nim.                      0 !oi 10  nim.                      0 .01 10  nim.                      0   .  — 
Jan.  23  .    0                               0 00        0                                    0 00        9  St.                              0     00 4  st.                           0 

00 

1st.                         0 00 0                                       1 
Jan.  24       n                               0 00 0                                 0 00       0                                 0 00 0                                    0 00 0                               0 00 0                                 0     00 
Jan.  25      0                               0 00 0                                 0 00        0                                       0 00 0                                 0 00 0                               0 

oo 

0                                    0 

Jan.  26 10  nim.                          0 _ 10  nim.                      0 .01  '  10  nim.                      o 10  nim.                      0 

.01 

10  nim.                        0 .01 
Lt.  haze.    Lt.  haze.  0  :.  — 

Jan.  L>7        n                                    0 

'oo 

0                               0 00       0                                    0      00 0                               0 

00 

0                                 0     00 0                                           0       III) 
Jan.  28       0                               0 00 0                               0 00 0                                 0 00 Lt.  haze.    D.  haze.  0 00 Lt.  haze.   Lt.  haze.  0     00 Lt.  haze.    Lt.  ha/.c.  n     I'll Jan.  29      0                               0 00       0                                 0 00 0                                 0 00 0                               0 

00 

0                               0     00 0 
Jan.  30 0                                    0 00       0                                 0 00 0                                 0 00 *                             0 00 0                             o     no 0                                 0 

Jan.  31 2  cir.                        0 

00 

2  cir.                          0 00 2  cir.                          0 00 1  cir.                        0 00 0                               0  '  00       1  cir.                        0 

Illl 

TMeaDS. 3.19 3.12 
3.45 

3.12 3.  12.                                           2.  61. 

Date. 
1  p.m. 2  p.m. 3  p.m. 

4p.m.                                    5p.m. 

6p.m. 1882. 
Jan.    1       1  st.                          0 00 Light  haze.   5  st.     0 00 

10  st.                     SE.* 

00 

8  st.                         0 

00 

Dense  haze.    2  St.    0 00 
Dense  haze.    4st.K.' Jan.    20                               0 00 0                               0 00 0                                 0 00 0                                 0 00 0                               0 00 0                               0 00 

Jan.    3 Lt.  haze.    Lt.  haze.  0 00 2  st.                          0 00 1  st.                           0 00 1  st,                          0 00 1  cir.                        0 

00 

1st.                         0 

00 

Jan.    4 0                               0 00 0                               0 00 0                                 0 00 0                                 0 00 10  cir.  st.                   0 00 5  cir.  st.  5  st.            0 00 
Jan.    5 1  cir.  st.  4  st.            0 00 9  St.                         0 00 9  st.                       E.  t 00 10  St.                           0 

00 

10  st.                          0 00 10  st.                       E.  t 

00 

Jan.    6 0                               0 00 0                              0 

00 

'  1  st.                          0 

00 

2  cir.  st.                   0 00 .'!  cir.  st.                     0 

00 

2  cir.  st.                     0 

(II) 

Jan.    7 0                               0 00 0                                 0 00 1st.                         0 00 1  cir.  cum.  1  st.       0 

00 

1  cir.  cum.  1  St.        0 00 0                                 0 
Jan.     8 0                                 0 00 0                                 0 00 0                               0 00 0                               0 

oo 

0                               0 00 0                                 0 
Jan.     9 0                                 0 

00 

0                                 0 

00 

1st.                         0 00 1  cir.  1st.                 0 00 2  cir.  1  st.                0 

00 

3  cir.  1st.                  0 

(III 

.Ian.    10 0                                 0 00 5  cir.  2  st.                0 00      3  cir.  cum.               0 00 3  cir.  cum.               0 00 1  »t.                         0     00 1  st.                           0 

Jan.  11     Dense  haze.  4  St.     0 

00 

10  st.                         0 

00 

10  st.                         0 00     10  St.                           0 00 
10  st.                        n     en  - 

10  st.                          0 
Jan.  12     10  st.                         0 00 10  st.                         0 

00 

10  st.                         0 00     10  St.                           0 

00 

10  nim.                      0  .  01 10  nim.                      0 

.1)1 

Jan.  13     10  nim.                      0 

.  — 

10  nim.                      0 10  nim.                      0 .  —  :  10  st.                o 

.  — 

lost.                              0      00 10  8t.                                       0 

on 

Jan.  14 LiL'ht  haze.              0 00 0                               0 

00 

0                               0 00 0                               0 00 0                                 0     00 0                                 0 00 

Jan.   15        0"                                 0 
00 0                               0 00 0                               0 00 0                               0 00 0                                 0 00 1  cir.                          0 

Jan.  16 0                                 0 00 0                               0 

00 

1  cir.  1  st.                0 .10        1  st.                              0 

on 

1  St.                              0     00 

1  St.                            0  '  00 
Jan.  17 10  St.                           0 

00 

10  st.                         0 00 10  st.                         0 00      10  St.                             0 00 lOst.                           0     00 1  cir.  9  st.                I)     oo 
Jau.  18 0                                 0 00 0                               0 00 1  st.                         0 00 

lost.                     SE.* 

00 

10  st.                                0 00 10  st.                          0     00 
Jan.  19 10  St.                           0 00 7  cir.  3  st.                0 

00 

10  st.                         0 M 10  st.                         0 00 lOst.                           0 

00 

10  st.                         0     00 
Jnn.  20 10  st.                         0 00 10  st.                         0 00 10  st.                         0 00 10  st.                     \V.  t 00 10  st.                      W.  t 00 10  nim.                   W.  t.— 

Jan.  21 10  st.                           0 00 10  St.                           0 

00 

10  st.                         0 11(1     10  st.                           0 00 10  st.                                0 

00 

10  st.                         n     mi 
Jan.  22 10  st.                         0 

00 

10  St.                           0 

00 

10  st.                    SW.* 00      lost.                              0 00 
[Out,                  \v. 

00 
7  St.                       W.  *   00 Jan.  23 0                                 0 oo  ;   o                       o 00 0                                    0 

00       1  st.                       W." 
00 0                                 0 00 

1  St.                         \V.       mi 
Jan.  24 0                                 0 00       0                                 0 00 0                                 0 oil       o                               0 00 0                                       0 00 1  cir.                          n     mi 
Jan.  25 10  St.                           0 0(1      lost.                                0 

00 

10  nim.                      0 .  —     10  nim.                      0 .01 10  nim.                        0 .01 lOst.                         0   .— 

Jan.  2« 2  St.                           0 CO         1  St.                                   0 00 1  cir.  1  st.                  0 I'd       1  cir.  1  St.                 0 

00 

1  cir.  1  st.                  0 

00 

1  St.                                   0 

oo 

0                                 0 00       0                                 0 

00 

C                               0 00        0                                    0 

00 

0                                 0 00 0                                   n 

.1.111.  -J- 0                                 0 Illl          II                                               0 00 0                              0    i                                 0 00 0                                           0 

00 

0                              o 
.lan.  'J!i o                       o IK)        0                                       0 00 0                              0 00       0                                 0 00 0                                    0     00 0                                   (i 

0                                 0 00        0                                    0 00 0                                 0 00        0                                   0 

00 

0 0                                   0 

Jan.  31 4  cir.  6  st.                0 00 Light  haze.   6  st.     0 00 10  St.                           0 00     Dense  fog.                0 00 C  cir.  Dense  haze.  0 00 2  cir.  Dense  haio.  0 

M.-ans                     3.29 3.87. 
4.22. 4.25. 4.54. 

4.38. 



FA'PEDITION  TO  POINT  BAEEOW,  ALASKA. 

character  of  precipitation,  at  Uglaamie,  from  October,  1881,  to  August,  1883 — Continued. 

table  *  signifies  rapid,  t  signifies  slow.  Daily  means  of  amount  of  clouds  on  the  right  be-low  ;  amount  of  precipitation  on  the  right  above.) 
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7a.m.                                    8a.m. 9  a.  m. 10a.m.                                   11a.m. 

12m. t 

.0
 

j § i f a 
| 

Amount,  kind,  and 
direction  of  clouds. 

3? 

Amount,  kind,  and 
direction  of  clouds. 

! 

^3. 

Amount,  kind,  and       t 

direction  of  clouds.     '§. 

s                                     •- Amount,  kind,  and                Amount,  kind,  aud 

direction  of  clouds,     's.     direction  of  clouds.     '£. 

Amount  kind,  and 
direction  of  clouds. 

'E. 

I
2
 

1 I ! I 
1    1 

4  cir.  2  st.              SE.  t 00     4  cir.  2  st.              SE.  t 

00 

2  cir.                        0 

00 

1  cir.                        0 00 10  st                         0 00 Light  haze.  7  st     0 00 

.00 

0                              0 00       0                               6 

00 

0                               0 00 0                               0 on       0                               0 

00 

0                               0 nn .00 
Lt.  haze.   Lt.  haze.  0 00     Lt.haze.  Lt.haze.   0 IK) Light  haze.               0 

00 

Light  haze.               0 00     Light  haze.               0 00 Light  haze.               0 00 .00 
1  st.                          0 00      0                               0 00 0                               0 

no 

0                               0 00      0                               0 00        0                                    0 
00               .00 

0                              0 00       0                                 0 

on 

0                               0 

00 

1  cir.                        0 

00 

2  cir.  st  1  st.            0 00       2  cir.  st  2  st.           0 

Illl              .00 

0                               0 00 0                               0 00 0                               0 00 0                               0 00 0                              0 00 0                              0 
00              .00 

0                               0 00 0                                    0 00 0                               0 00 0                                 0 00 0                                 0 

On 

0                               0 
00              .00 

1  St.                                    0 00 0                                 0 00 0                               0 00 0                                 0 00       0                                 0 00 0                              0 00               .00 0                               0 00 0                                 0 00 0                               0 00 0                                 0 00       0                                 0 00 0                              0 00 .00 
6  cir.                        0 00 3  cir.                          0 00 0                                    0 00 0                                 0 00 0                                 0 00 0                               0 00 

.00 

Dense  haze.   3  st.     0 00 Dense  haze.   2  st     0 00 Dense  haze.   2  St.    0 00 Dense  haze.   2  st.     0 00 Dense  haze.   3  st.     0 

00 

Dense  haze.    3  st.    0 00 

.01 

10  uim.                        0 

.  — 

10  nim.      •                0 

.  — 

10  uini.                      0 9  st.                         0  I.  01 9  st.                         0 00      10  St.                              0 00 .19 
30  uim.                          0 

.  — 

10  nim.                      0 

t    

10  nim.                      0 01 10  nim.                      0  1.  — 10  nim.                      0 .  —     10  nim.                      0 01 .09 
10  St.                              0 00 10  st.                          0 00      lost.                              0 Oil      10  St.                              0 

00 

10  st.                         0 00        4  st.                              0 00 .00 
0                                    0 

00 

0                               0 00 0                               0 
00  |    0                                 0 

00 0                               0 00 0                               0 00 .00 

0                                    0 00 0                                 0 00 0                               0 00        0                                    0      00 0                               0 00       0                                 0 00 .00 
Light  haze.              0 00 Lt  haze.  4  st           0 00 Light  haze.   3  st.     0 00      10  St.                              0      00 10  st.                         0 01)      10  St                                 0 00 

.00 

0                               0     00 0                                    0 00 0                               0 00       0                                    0      00       0                                    0 00        0                                    0 00 .00 
10  st.                         0  i  00 10  st.                           0 (II) 10  st                         0 

00 

10  st.                         0     00 10  st.                          0 no     10  st                        0 00               .00 
10  st.                         0  .  00 10  st.                         0 00 10  st.                         0 00 10  st.                         0     00 10  st                          0 00     10  st                            0 

00               .— 
10  St.                              (I      00 10  st.                           0 

00 

10  St.                              0 00 10  st.                         0     00 4  st.                            0 00     Dense  haze.  4  st.     0 00              .02 

10  nim.                       0   .  — 10  nim.                      0  .  —     10  nim.                      0 

.    

lost.                         0  .— 10  st.                            0 00     10  st.                          0 00 

.06 

0                                    0 00 0                               0     00 0                                    0 00 0                               0 00 0                                 0 00 0                                 0 00 .00 
0                                    0 00 0                              0 

00 

0                                 0 00 0                                 0 00 0                                 0 

00 

0                                    0 00 .00 
Lt.  haze.   Lt  haze.  0 00 Lt.haze.   Lt.  haze.  0 00 2  st.                         0 00 0                                 0 00 0                                 0 00 10  St.                            0 00 

.03 

10  st.                         0 

00 
0                               0 00 0                                 0 00 0                                 0 00 0                                 0 00 0                                 0 00 .03 

0                               0 00       0                                 0 00        0                                    0      00 0                                    0      00 0                                 0 oo     o                        6 

00 

.00 
0                               0 00        0                                    0 00        1  St.                             0 00 0                                    0      00 0                                 0 

00 

0                                 0 00 

.00 

0                               0 0(1        0                                    0 00        0                                    0 00       0                                 0     00 0                                 0 00 0                               0 

00 

.00 

0                                   0 00 0                               0 00 0                                 0 00        0                                    0 00       0                                 0 00 0                                 0 00 .00 

2  cir.                          0 00 ::  i  ir.                       o 00 3  cir.                        0 00       3  cir.                        0 00       5  cir.  1  st.                  0     00 6  cir.  4  st                 0 00 

.00 

3.19. 2.  83.                                           2.  67. 2.  77.                                           3.  06. 3.29. 

.43 

7  p.m. S  p.  m. 
9  p.m. 10  p.  m. llp.m. 12p.m. 

Daily 

means. 

Dense  haze.  2  st    E,  t 00 2st                          0 00 2st                          0 00 2  cir.                        (I 00 2  cir.                        0 

oo 

2  cir.                        0 

oo 

4.87 
0                                 0 00       0                                 0 (10        0                                    0 00 0                               0 00 0                               0 00 0                                 n 

00 

.04 
1    St.                                                   0 00     Dense  haze.   1  st     0 Illl         1  St.                                    0 00 2  st.                                0 00 Light  haze.               0 00 10  st                         E.t 00 

1.08 
11  i-ir.  .-it.  7  St.             0 00     10  st.                            0 00       9  St.                              0 (in       lcir.st.4st           0 00 0                               0 

oo 

0                                 0 00 3.75 
10  st.                       E.  t 00        1  st.                              0 00        1  st                              0 00       0                               0 

00 

0                               0 00 0                                 n 00 

3.12 
1  cir.  st.                     0 

-'    St.                                                            0 00       2  St.                           0 00      2  st                          0 00 1st.                          0 00 0                                 0 00 .66 
0                                 0 

00 
0                               0 00       0                                    0 00 0                                    0 00       0                                    0 00 0                                 0 00 .45 

0                                    0 00        0                                    0 00       0                                    0 

nn 

0                                    0 00       0                                 0 00 0                                 0 00 .04 
i;  dr.  i  st,              o 00  ,     7  eir.  st.  2  st.             n 00       4  cir.  st.  2  st.          0 00       3  St.                              0 00       2  st.                            0     on o                       o 00 1.54 
1  cir.  1  St.                   0 00        1  st.                              0 on       1  st.                          0 00 1  St.                                    0 00  '     1  St.                              0 

00 

0                                 0 00 L29 

10  St.                              0 00      10  St.                              0 00     10  St.                           0 

00 

10  st                          0 00      111  st.                              0 10  nim.                      n 01 5.37 
10  nim.                        0 01     10  nim.                      0 .01 10  nim.                        0 .  01      10  nim.                        0 .02     10  nim.                      0 10  nim.                      0   .01            9.91 
10  st.                              0 nn      10  st                            0 

00 

1"  St.                                    0 00      1(1  st.                              0 

ni 

10  st                          0 

'oo 

10  st                          0 00 
10.00 

0                                   0 00       0                                    0 

00 

0                                 0    i                                 0 

00 

0                               0 

Illl 

0                               0 

00 

4.  T:. 

1  <-ir.  1  st.                  0 00       1  cir.  1  st                 0 00 1  St.                          0 iiii       1  st.                          0 00 0                                 0 

nn 

0                               0 00 .29 

1   St.                                             0 

1  cir.  9  st.                  0 
00         1  St.                                    0 

00       -J  cir.  4  st.                  0 

nn 

1  cir.  2  st.                 0 
1  cir.  3  st.                 0 

in       1  cir.  2  st.                0 
00       1  cir.  1  st.                0 

no 

00 
Light  haze.               n 
2  st.                          o 

0       I.iiht  haze.               0 
on       ti  '                             0 

00               .54 
00             5.  04 

10  st.                       Si:. 00      lost.                         SE.* 00 10  st.                       SE.* 00       1  cir.  3  st                0 00 :t  st.                        0 nn       2  st.                           0 
n.i            2.91 

10  St.                              0 mi      i"                                 0 00 lost                     oi  oo    in  si.                     o    oo    10  st.                     o 

on 

111  St.                                             II 00 

9.75 10  nim.                        0 .—        Ill  si.                                             0 

•  — 

10  st.                     n    mi     :i  st.                     o    no    ii-                         o 00 (I 

(III 

9.66 

10  St.                           0 00      10  St. I'll in  st.                            n     IK)     10  st.                            0     00     10  nim.                        0 .—     10  nim.                      0 02 
9.50 

Lt.  haze.   4  st.       AA7.* nn      Lt.  haze.    5  st        AV.      nn 2  st.                        \V.' 00        L'st.                          \\  .                                           (I 

no 

0                                               0    :    00 T.B1 
Dense  haze.  3  st.      0 00     Lt.haze.  0  st.       AV.*   00 

1  St.          .              \\'. 00      1  ,-t.                     AV.*   oo      1  st.                        o 

(in 

Bet                      AV.*   lid 

1.  2!> 

1  cir.                        0 

nil 

1  i-ir.                            0      00 1  cir.                          0     00       1  cir.                          0     00       0                                 0 00       0                                    0     00 .20 
10  uim.                        0 

•  — 

10  nim.                          n 

.— 

10  nim.                      0  .  —     10  nim.                      0  .  01     10  nim.                      0 .  —     10  nim.                      0 — 5.50 

1   St.                                            0 

oo 
1  St.                              0 

00 

1  st.                          0     00       1  st                          0     00 0                                 0 00 0                              0 00 

3.08 
0                                 0 00 0                                 0 00 0                               0 00       0                               n     no 0                                 n 0                                 0 00 .00 
0                                 0 00 0                                 0 00 0                               0 0 

00 

0                                 0 00 0                                 0 

oo 

.04 
0                                 0 00 0                                 0 00 o                       o 00       0                                 0 

00 

0                                 0 

00 

0                                       0 00 

.00 

0                                 0 00 0                                 0 00 1st                          0 00        1  st                              0 00 0                                 0 

00 

0                                       0 00 .08 

S  cir.  st.  D.  haze.     0 00 9  st.  Dense  haze.    0 00 D.  haze.   D.  haze.     0 00     D.  haze.  D.haze.     0 00 D.  haze.  D.  haze.     0 

nn 

D.  haze.  D.  haze.     0 00 
3.58 

4.58. 4.41. 3.74. 3.22. 2.64. 2.64. 3.42 



294 KXI'KDITIOX  TO  POINT  BAKEOW,  ALASKA. 

Statement  showing  the  amount,  kind,  and  direction  of  rloudx,  <t//<l  amount  and 

[Washington  mean  time.    Correction  to  reduce  to  mean  local  time,  —  .">  hours  17  minutes.    Precipitation  is  Kiveu  in  inchi •«.    In  this 

1  a.  m. 2  a.  m. 5a.m. 4  a.m. 
1a.m. 6  a.  111. 

g a § g § 1 Date. 
Amount,  kind,  and 

direction  of  clouds. 
~ 

Amount,  kind,  anil «u  of  clouds. 
•a 
a 

Amount,  kind,  and 
direction  of  clouds). 

.3 

1 

E. 

Amount,  kind,  and 
direction  of  clouds. 

s § 
Amount,  kind,  and    ,  ~ 

direction  of  clouds.     .£- 
Amount,  kind,  and 

direction  of  clouds.     .§• 

1 | 1 1 
B I 

ft - 

-- 

fi ~ ft. 

1882. 
Feb.    1 D.  haze.   Lt  haze.  0     00 I),  haze.     Lt.  haze.  0 

00 

D.  haze.    Lthaze.  0     00 Lt.  haze.    Lt.  haze.  0 00     Lt.haze.    Lt.  haze.  0     00 0                                0     00 
Feb.    2 1  M                               0      00 1st.                           0 

00 

1st                         0 00 0                                0 00     0                                u 

00 

3  cir.                          0     00 
Feb.    3 Lt  baze.    Lt  haze.  0     00 Lt.  haze.     D.  haze.  0 00 I),  haze.    D.  haze.    0 

00 

D.  haze.    D.  haze.  0 00     D.  haze.    D.  haze.    0 

00 

10  st.    D.  baze.        0     00 
Feb.    4 D.  haze.    2  st.           0 00 Lt.  haze.    Lt.  haze.  0 00 Lt  baze.    Lt.  haze.  0 00 Lt.  haze.    2  st.         0 00     Lt  haze.    2  St.         0 00 D.  haze.    2  st.          0     00 

Feb.    5 1st.                         0 00 0                               0 00 3  cir.                        0 

00 

5  cir.                        0 00     10  st.                         0 00 10  St.                              0      00 
Feb.    6 D.  haze.    4  st           0 00 10  st,     D.  haze.         0 00 10  st.                         0 00 10  st.                         0 00      10  St.                              0 00 lOst.                           0     00 
Feb.    7 1  St.                                   0 00 Lt  haze.    Lt.  haze.  0 

00 

Lt,  haze.    Lt  haze.  0 00 Lt  hazo.    D.  haze.  0 00     Lt.  haze.    Lt  haze.  0 00 Lt.haze.    8  st.         0     00 
Feb.    8 0                               0 00 Lt.  haze.    Lt  haze.  0 00 D.  haze.    D.  haze.    0 

00 

10  st.    D.  haze.        0 00     10  st.                         o 

00 

10  st.                         0     00 
Feb.    9 Lt.  haze.     D.  haze.  0 00 Lthaze.    D.  haze,  o 00 Lt.  haze.    Lt.  haze.  0 00 Lt.  haze.    Lt.  haze.  0 00     10  st.                         0 00 10  st.                         0     00 

Feb.  10 Lthaze.    D.  haze.  0     00 D.  haze.    D.  haze.    0 00     D.  haze.    D.  haze.    0 00 D.  haze.    D.  haze.    0 00 D.  haze.    D.  haze.    0 00     D.  haze.    D.  haze.    0     00 
Feb.  11       0                               o     00 0                               0 00     0                                0 00     0                                   0 00 ,0                                0 00     0                                0     00 
Feb.  12       i)                                 0     00       0                                 0 00      0                                      0 00     0                                      0 

00 

0                                   0 oo    o                         o  :  oo 
Feb.  13 Lthaze.    D.  haze.  0 00     Lt  haze.    D.  haze.  0 00 Lthaze.    D.  haze.  0 00 Lt  haze.    Lt  haze.  0     00 Lt.  haze.                    0 00     Lt.haze.                   0     00 
Feb.  14 1st.                          0 00 0    .                           0 00      0                                      0 00 0                                0  i  00 0                                0 00     0                                   0     00 

Feb.  15 0                                 0     00 2st                          0 00  1  Lt.  haze.    Lt  haze.  0 

00 

Lthaze.    Lthaze.  0     00     D.  haze.    Lthaze.  0 00  i  Lt.  haze.    Lt.  haze.  ' 
Feb.  16     Ici.st.  Lt.haze.lst.O 00     L.baze.2at.D.haze.  0 00     Lthaze.    D.  haze.  0 

00 

Lt.  haze.    D.  haze.  0     00  '  Lt.  haze.    Lt.  haze.  0 00     Lt  haze.    Lt.  haze.  0     00 
Feb.  IT      10  St.                                 0 00     10  st.                         0 00 10  st.                         0 00 10  st.                         0     00     10  st.                         0 00      in  st.                              0 

00 

Feb.    IS          1  Ht,                                        0 00     D.  haze.                     0 00 Lt.  baze.    D.  haze.  0 00 Lt.  haze.    D.  haze.  0 00     D.  haze.    Lt  baze.  0 00      10  St.                              0 00 
Feb.  19 Lthaze.    D.  haze.   0 00 Lthaze.    D.  haze.  0 00     Lthaze.    D.  baze.  0 

00 

Lt.  haze.    D.  haze.  0 00     D.  haze.    D.  haze.    0 00      10  St.                              0 

00 

Feb.  20 10  st.                          0 00 10  st,                         0 00  :  10  st.                         0 00 10  st.                         o 00     10  st.                         0 oo    10  st.                   o 00 
Feb.  21     Lthaze.    Lthaze.  0 00 Lt  haze.    Lt.  haze.  0 00  '  Lthaze.    Lthaze.  0 

00 

Lt.  haze.    Lt  haze.  0 00 D.  haze.                    0 00     Lt.  haze.                  u 

00 

Feb.  22       0                                    0 

00 

0                               0 00 0                                0 00 0                                0 00 0                                0 00     0                                0 

00 

Feb.  23       0                               0 00 0                               0 00 0                                0 00 1  st.                             0 

00 

1st.                           0 on     o                                0 

00 

Feb.  24   .  0                               0 00 1  cir.                          0 00 1  cir.                          0 00 1  cir.                            0 00 0                                0 00     0                                   0 00 

Feb.  25       0                                 0 00 Icir.                          0 

00 

0                                0 00 0                                   0 00 0                                0 00     0                                   0 

00 

Feb.  2«       1  cir.  1  st                 0 00 0                                    0 

00 

0                                0 00 0                                   0 00 0                                0 00  .  0                                      0      00 
Feb.  27  !     5  cir.                        0 00 7  cir.  st    Lt  haze.  0 00 2  cir.                         0 00 3  cir.                         0 00 5  cir.  st.                     0 00 Lt.  haze.    4  st.         0     00 
Feb.  28 D.  haze.    3  st.           0 00 D.  haze.    D.  haze.    0 00 D.  haze.    D.  haze.    0 00 Lt  ha.  4ci.  s.  D.  ha.  0 00 10  st.                         0     00 8  cir.  st.    Lt.  haze.  0     00 

Means. 
1.3s 

1.57 1.32 2.00 2.78 4.10 

Date. 
1p.m. 2p.m. 

8p.m. 4p.m. 
5  p.m. 6p.m. 1882. 

Feb.    1 Lt  haze.    Lt,  haze.  0     00 Lt.  haze.    5  St.         0 00 Lt.  haze.    4  st.         0 00 1  cir.  3  st.                0 

00 

2  st.                         0 00 1  cir.  st.  1  at            0 00 

Feb.    2 2  cir.    3  st              0     00 4  cir.  st  5  st.            0 00 4  cir.  6  st.                0 00 3  cir.  3  st.                0 00 2  cir.  3  st.                0 00 2  cir.  2  st.                 0 00 
Feb.    3 D.  haze.    3  St.          0     00 4  cir.  6  st.                0 00 lost.                          0 

00 

10  nim.                      0 10  nim.                      0 — 10  st.                         0 
Feb.    4 2  st.                         0     00 3  st.                          0 00 3  St.                              0 00 2  at.                         0 

'oo 

0                               0 00 0                                 0 00 

Feb.    5 3  st.                         0     00 10  st.                         0 00 2  cir.  8  at                0 00 10  st.                         0 00 10  St.                           0     00 10  St.                              0 00 
4  St.                           0     00 10  st.                          0 00 10  st.                         0 00       4  cir.  6  st.                 0 

00 

3  cir.  st.  3  at            0     00       3  cir.  st.  3  st.            0 

11(1 
Feb.    7 3  st.                           0 

00 

2  cir.  3  st.                0 00 2  cir.  2  st.                0 

00 

1  cir.  2  st.                0 00 2  cir.  st.  4  st.            0     00 2  cir.  St.  3  St.             0 00 
Feb.    8 D.  haze.    5  st.          0 

00 

5  cir  4  St.                 0     00 8  cir.  8  St.                  0 00 4  cir.  5  st.                0 

00 

2  cir.  6  st.                0 00 1  cir.  6  st                0 00 
Feb.    9 3  st.                          0 00 D.  haze.    2  st.          0     00 1st.                         0 00 1st.                          0 00 0                              0 

00 

0                               0 

00 

Fcb.  10 D.  haze.     0  st            0 00 2  st.                         0 

00 

3  st.                         0 00 2  st.                          0 00 0                               0 00 0                               0 
Feb.  11 0                                 0 00 0                               0 00 0                               0 00 0                               0 00 0                               0 

00 

0                               0 

00 

Feb.  12 0                                 0 00 0                               0 00 0                                 0 00 0                               0 00 0                                 0 00 0                               0 00 

Fell    IS 0                                 0 00 0                               0 00 0                                 0 00 0                                 0 00 0                                 0 00        0                                    0 00 
Feb.  14 Lt  haze.    3  st         0 00 2  cir.  2  st.                0 00 4  cir.  3  st.                0 00 4  cir.  3  st.                0 00 3  cir.  at  2  st.           0 00       3  cir.  st.  2  st            0 oe 

2  st.                          0 00 1  cir.  St.  1  st           0 00 1st.                         0 

oo 

0                               0 

00 

0                               0 00       0                                 0 
Feb.  16 10  St.                           0 

00 

10  nim.                      0 

.    

10  nim.                      0 .  01     10  nim.                      0 10  st.                          0 .  —     10  st.                           0 
Feb.    17 0                               0 00 0                               0 

00 

4  cir.                        0 00 «  cir.                        0 00 5  cir.                        0 00 7  cir.                        0 00 
Feb.  18 10  st.                          0 00 10  st.                           0 00     10  St.                           0 

oo 

10  st.                         0     00     10  st.                         0 00 10  st.                         0 00 
Feb.  19 10  st.                          0 00 10  st.                         0 00     10  St.                           0 00 10  st.                         0     00     10  st.                         0 00 10  st.                         0 

00 

Feb.  20 10  st.                         0 00 10  st.                         0 00      3  cir.  7  st.                0 

00 

6  cir.  3  st                0 00 Lt.  haze.    Lt.  haze.  0 00     Lt  haze.    Lt,  haze.  0 00 
0                                 0 00 0                                 0 00       0                                 0 00 0                               0 00 0                                 0 00       0                                    0 00 

Fcb.  22 1st.                         0 00 1st.                         0 oo     o                       o 00 0                                 0     00 0                                    0 00 0                               0 

00 

Feb.   I'll leu-.                        0 00 Icir.                        0 00       1  cir.                        0 00 2  cir.                        0 00 3  cir.                        0 00 3  cir.                        0 00 
Feb.  24 Icir.                        0 00 Icir.                        0 00 Icir.                        0 

00 

Icir.                        0 00 1  cir.                        0 

00 

2  cir.                        0 

00 

0                               0 00 0                               0 00 5  cir.                        0 00 Lt.  haze.    Lt.  haze.  0 00       S  cir.  st.                     0 00 3  cir.  st.  1  st           0 

00 

0                               0 III) 0                               0 00 0                               0 

00 

0                               0 00       1  cir.                        0     00 Icir.                        0 

oo 

Feb.  27 0                               0 00 0                               0 00 0                               0 00 0                               0 00       0                                 0     00 0                               0 00 
I'Yb.  28 10  st.                         0 

.01 
10  st.                          0 00 10  st                         0 00 10  st.                          0 

00      10  st.                              0  '  00 
8  st.                         0 00 

Means.                  3.28 4.42 4.78 4.35 
3.75 

3.71 



EXPEDITION  TO  POINT  BARROW,  ALASKA 

character  of  precipitation,  at  Uglaamie,  from  October,  1881,  to  August,  1883 — Continued. 

table*  signifies  rapid,  t  signifies  slow.    Daily  means  of  amounfrof  clouds  on  the  right  below;  amount  of  precipitation  on  Urn  rij;]il  alum-.: 

205 

7  a,m. 8  a.m. 
9a.m. 10a.m. 11  a.m 

12m. 
1 

g 

cj 

d g = 

|  a 

a  • 

1 i 

_o 

•2 

= 

.= 

-_    ~ 

c-2 

Amount,  kind,  ami 
direction  of  clouds. 

Amount,  kind,  and 
3     direction  of  clouds. 

i 

'a. 

Amount,  kind,  ami 
direction  of  clouds. 

s 
B, Amount,  kind,  and 

direction  of  clouds. 

•3 '§. 

Amount,  liiud,  and 
direction  of  clouds. 

i 
=~ Amount,  kind,  and       ~ dirertiuu  of  clouds.      £« 

1- 
'« 

£ 

'i 

i I 1 
3 

P4 £ £ 

PH 

=. 

.  £ 

< 

0                               0 00       0                                    0 

00 

0                              0 

00 

0                               0 l.t.  haze.                   0 00 l.t.  huze.    Lt.haze.  0     00            .00 
2  cir.                        0 00     Lt.  haze.                    0 III) 1  cir.                        0 00 

l.t.  lin/.c.     '2  st.          (i     on 
l.t.  haze.     :i  st.          0 

00 

3  cir.  :i  St.                     0     00              .00 

10  st.    D.  haze.        0 00     U.  haze.    D.haze.    0 00 D.haze.    D.haze.    0 00     D.haze.    D.haze.    0     00     10  st.    D.haze.        0 
Illl 

Lt.  haze.    Lt  haze.  0     00            .  — 
D.  haze.    D.  haze.    0 00     D.haze.    D.haze.    0 

(III 

D.  haze.    D.  haze.    0 00     Lt.haze.                     0     i.o Lt.  hnzr.                    0 00 l.l.hazu.     1st.           0     CO              .00 
1 

10  st.                         0 00      10  St.                             0 
00      10  St.                              0     00  ;  D.  haze.     8  st.            0      mi 

2  st.                              0     .00 3  St.                             0     00              .00 
10  st.                           0 00      10  si.                              0 00      10  St.                              0      00      lOst,                              0     00 10  si.                           0     00 3  st.                             0     00              ."i 
10  St.                           0 00     4  cir.  st.     4  St.            0 00        L'cir.  st.  6  St.             0  :  00 Lt.  haze.    5  st.         0     00      4  st.                         0     00 4  st.                             0     00              .00 

Lt.  haze.    5  st.         0 00      ]0>t.                              0 00 10  St.                              0      00 10  st.                             0  i  00        9  St.                             0      00 8  st,                             0     00 

.01) 

10  st.                         0 00      10  at.                             0 00     Lt.  haze.    4  St.         0     00 Lt.haze.    5  st.          0     00     Lt.haze.     3  st.          0     00 Lt.  haze.     3  St.          0     00 .00 

1).  haze.    D.  haze.    0 00     D.IKIZO.    D.haze.    0 00     Lt.  haze.    4  st.         0     00 D.haze.    D.haze.    0     00     li.  haze.    4  st.           0     CO 
I),  lux.'.     I),  haze.    0     00 .00 

0                              0 00        0                                    0 DO        0                                    0      00 0                                    0      CO        0                                    0     00 .00 

0                              0 00       0                                    0 00       0                                 0     00 0                                    0      00       0                                    0     00 0                                   0 00              .00 
0                              0 O'l      Lt.  haze.                         0 00     Lt.haze.                     0     00 Lt.haze.                    "     00 l.t.  haze.                   0     oo n                                 0 

00 

0                                 0 00       0                               0 00       0                                    0      00 0                                 0 00 0                                       II      ll'l 0                                 0 00              .00 

I),  haze.    7  St.          0 00     D.haze.    8  St.          0 00      10  st.                              0      00 Lt.  haze.    D.  haze.  0 

00 

D.haze.    4  st.          0 00 3  St.                           0 00             .00 
D.  haze.    Lt.  haze.  0     00 lOst.                                0 00  '  10  St.                             0     00 10  st.                         0 00 10  st.                         0  !  00 10  st.                         0 00             .01 
10  st.                         0     oO 10  St.                             0 00        0    0                              0      00 0                               0 00 0                                    0      00 0                                 0 oo         .00 
in  |t                               0      00 lOst.                             0 00     10  st.                           0     00 10  st.                             0      00      10  st.                              0     00 lOst.                           0 .00 
10  St.                           0     00 10  st.                              0 00  '   lOst.                              0      00 10  st.                              0      00      10  St.                              0      (.0 10  St.                           0 oo         .00 
10  St.                           0     00 10  St.                             0 00      10  St.                              0      00 10  st                              0     1)0 10  st.                            0     00 10  St.                           0 00 

.00 

0                                       0  :  00 0                                   0 00        0                                   0      00 0                                    0      00        0                                    0      00 0                                 0 00 

.00 

0     00 0                                 0 00       0                                 0     00 0                                    0      00 0                                    0      00 1  st.                         0 00 

.00 

0                                    0      00 0                                 0 00        0                                    0     00 0                                    0      00        0                                    0      00 1  cjr.                        0 00 

.00 

0                                   0     00 0                                    0 00        0                                    0      00 0                                    0      00  ,     0                                    0      00 1  cir.                        0 00 .00 

0                                   0      01)        (i                                    0 00        0                                    0      00 0                                    0      00       0                                    0      O'l 0                               0 

00 

.00 

0                                   0      00        0                                    0 00       0                                 0     00 0                                    0      00       0                                    0     00 0                                 0 00 .00 
Lt.  haze.    4  st.         0     00 Lt.  haze.    Lt.  haze.  0 00        0                                    0      00 0                                    0      00       0                                    0     00 0                                 0 03 .00 
10  St.                           0     00 10  St.                              0 00     lOst.                                          10  nim.                        0   .—     10  uim.                        0   .  0'J 10  nim.                        0 

.  — 

.03 

4.21 4.14 3.82 3.  21                                                3.  53 3.07 .04 

7  p.m. 8p.m. 9  p.m. 10p.m. 1  1  ]).  m. 
,s. 

2  ,st.                              0 

00 

2  St.                              0 00 2  st.                              0 00 4  st.                              0      00 D.  haze.    3  st.          0     00 1  st.                           0     00            1.2!) 
:i  st.                      0 (.11        4  St.                                0 00       4  St.                              0 00 Lt.  haze.     4  st.          0     00     D.  liazo.    2  st           0     00 Lt.haze.    Lt.  haze.  0     00           3.]  6 

10  St.                           0 00 10  St.                             0 00      10  St.                              0 00 10  st,                          0     00     D.  haze.    4  St.           0     00 D.  haze.    3  st.          0     00           B,  i  ! 
0                                    0 00 0                                    0 00        0                                    0 00 2  st.                              0      00        1  st                              0     00 1  st.                         0     00            .95 

10  st.                        '  0 00     10  st.                           0 00      111  st.                             0 (JO     ID  st.        •                    0     00      Lt.haze.     3  8t.          0     00 D.haze.    5  st.           0     00           7.20 
2  cir.  st.  4  St.             0 

00 
•J  cir.  st.  3  st.             0 00      10  st.                             0 00  :  10  st.                            0     00 1  cir.  2  st.                  0     00 2  st                              0      00 

1  cir.  st.  4  st            0 00 2  cir.  st.  2  st.            0 00        2  cir.  St.  1  St.             0 

oo 

1  cir.  st.  1  st.            0 00 1  st.                          0     00 0                                    0     00 
1  cir.  7  st.                 0 00 9  st.                         0 00 II  st.                              0      00      10  st.                              0 00 10  st                              0      00 Lt.  hazo.    D.  haze.  0     00           7.  :j:i 
1  St.                                    0 00 2  st.                         0 

1)0 

2  St.                              0      00 2st                          0 00 Lt.  haze.     Lt.  haze.  0 

Illl 

Lt.  haze.    Lt  haze.  0     00           2.87 

0                               0 00 0                                    0 (III        0                                    0     00        1  St.                              0 00 1  st                          0     00 1  cir.  1  st.                 0     00           1.04 
0                               0 00 0                                    0 00 o                        o    oo  '   o                        o 00 1  st.                              0      00 0                                    0      00              .04 
0                               0 00 :'  cir.  st.  1  st.            0 00 :;  cir.  st.  2  at.           0 00 Lt.haze.     Lt.  haze.  0 

00 

D.  haze.    4  st.           0     00 Lt.  hazf.     D.  haze.  0     00 
0                                 0 

on 
1  cir.  st.                   0 

00 

1  cir.  st.  1  st.            0 00 -  si.                              0 

00 

1  St.                                   II       Oil 
1  St.                           0     00 

t.  3  st.            0 00 i  cir.  at,  4  st.            0 00 4  cir.  st.  3  st.             0     00 2  cir.  2  cir.  st.  2  st.  0 00 3  cir.  st.  2  st.            0 00 1  st.                           0     00           2.  79 

0                                 0 00 2  cir.  st.  2  st.            0 00 1  cir.  st.  3  St.            0     00 3  st.                          0 00 5  cir.  1  st.                 0     00 3  cir.  Lt.  haze.  2  st.  0     00           2.  54 
10  St.                           0 00 Id  st.                              0 00      10  st.                              0     00 10  St.                              0 

00 

10  St.                                    0       1" 10  St.                              0     00 
7.25 7  cir.                        0 00 «  cir.  1  st.                  0 00       5  cir.:!  st.                   0     00 •Jc  h.  .st.  4  St.             0 00 :(  cir.  St.  4  St.              0 

00 

1  cir.  st.  2  st.             0      00 
5.83 10  st.                          0 00 10  st.                           0 00      10  st.                              0     00 10  St.                           0 

on 

10  St.                              0 00 Lt  haze.     5  St.           0 00 
10  st.                         0 

00 
ID  st.                           0 

00 

10  St.                              0      00 10  st.                              0 00 10  St.                              0 

1,11 

10  St.                              0 

00 

7.91 1 
Lt.  haze.    Lt.  haze.  0 l.ll Lt.  haze.    Lt.  haze.  0 00       1  cir.    D.  haze.       0 00 Lt  haze.    Lt  haze.  0 00 D.  haze.    5  st.          0 

oo 

Lt.  haze.    2  St.          0 00 

6  95 
0                               0 01) 0                               0 

t)0 
0                                   0 00 0                               0 00 0                               0 00 0                                 0 00 .00 

0                              0 00 0                              0 00 0                                   0 00 1  st.                          0 00 1  st.                              0 

00 

1  st                           0 

00 

.25 
4  cir.                          0 00 5  cir.                          0 

III) 
•1  cir.  2  st.                  0 00 1  cir.  st.  3  st.            0 00 1  cir.    D.  haze.       0 

oo 

1  St.                                    0 00 

1.45 
2  cir.                        0 III) 3  cir.                          0 

(III 

'2  cir.  1  at.                 0 00 1  cir.  2  St.                  0 00       1  cir.                        0 00 1  cii  .                          0 00 1.00 

4  cir.  st.  1  st           0 00 5  cir.  st.  2  St.            0 

III) 

4  cir.  st  3  st.            0     00 2  cir.  st.  3  st.             0 00 5  cir.    D.  haze.       0 00 1  cir.st  .  l.t.  ha/o.l  St.  0 00 1.83 
3  cir.                          0 00 3  cir.                        0 

III) 
2  cir.  2  st.                  0 00 1  cir.  st.  4  St.            0 00 5  cir.  st.  1  st           0 00 2cir.  Lt.haze.  1st.    0 00 

1.16 

0                                 0 00 0                                 0 00 0                                 0     00 1st.                           0 00 8  st.                          0     00 11.  haze.     5  St.            0 00 
1.83 1  cir.  3  st.                 0 00 10  st.                           0 00 10  St.                           0     00 10  St.                           0 00 6  cir.  st  1  st.            0     00 2  at                           0 00 

7.  7.-. 

3.85 4.53 4.85 4.71 4.14 2.35 3.50 



296 EXPEDITION  TO  POINT  BAEEOW,  ALASKA. 

/Statement  showing  the  amount,  kind,  and  direction  of  clouds,  and  amount  and 

[Washington  mean  time.    Correction  to  reduce  to  mean  local  time, — 5  hours  17  minutes.    Precipitation  is  given  in  inches.    In  th's 

1 
0  a.m. 1  a.  m.                                    2  a,  m. Ik.  IB. 4a.m. 5  a.  m. 

Date. a 1 
^ 

| 1 I 

Amount,  kind,  and 
direction  of  clouds. 

I 
U 

Amount,  kind,  and 
direction  of  clouds. 

,    Amount,  kind,  and       3 

"s,     direction  of  clouds,      'c. 
Amount,  kind,  and 
direction  of  clouds. 

Amount,  kind,  and 
'E*      direction  of  clouds. 

"« 

Amount,  kind,  and 
direction  of  clouds. 

~Z 

1 1 I 1 1 1 | 
PH 

£ £ fi £ £ 

1882. 
Mar.    1 2  st.                            0 00       1  cir.  2  st.                 0 00 0                                 0 00 0                                 0 00 

10  st                      W.  * 
00 2  cir.  2  st                 0 

Mar.    2 3  cir.  2  st                0 00      1  cir.  st.  2  st            0 

00 

10  st.                     W.  * 

00 

10  st.                         0 00     10  st.                           0 00 10  st                          0 
Mar.    3 1  cir.  1  st.               0 00 1  cir.  1  st.                0 00 1  cir.  1  st                 0 00 1  cir.                        0 00      2  cir.                        0 00 3  cir.                          0 00 
Mar.   4 1(1  St.                                  W.  t 00 10  st.                          0 00 10  St.                           0 00 10  st.                            0 00     10  st                          0 00 10  St.                            0 00 
Mar.   5 10  St.                           0 00 lOst.                          0 00 1  cir.  st.  4  St.            01  00 5  cir.  st.  5  st.            0 00  1     6  St.                              0 00 10  st.                          0 00 
Mar.  6 3  cir.  st.  3  st.           0 00 3  cir.  st  1  st           0 00 1  cir.  1  st.                0 00 1  cir.  1  st                0 00 2  st                           0     00 4  cir.  cum.  4  St.          0 00 

Mar.    7 1  st.                         0 00 0                               0 00 0                                 0 00 0                               0 00 0                                 0     00 0                                 0 00 
Mar.    ti 10  nim.                      0 .01 10  nim.                        »   .  02 10  nim.                      0 .02 10  nim.                      0 .02 lOst                           0  .— 10  st.                           0 00 
Mar.    9 10  st.                           0 00 10  st.                            0  i  00 5st                              0 00 5  st.                          0 00 5  St.                              0      00       4  St.                              0 00 
Mar.  Id 9  st.                            0 

oo 
10  st.                         0     00     Lt.  haze.    5  st          0 

00 

Lisht  haze.    8  st.     0 

00 

lOst.                              0     00      lOst.                              0 
Mar.  11 10  nim.                      0 .01 10  nim.                      0.01     10  nim.                      0 .02 10  nim.                      0 .  01     10  nim.                        0   .  01     10  nim.                        0 

.02 

Mar.  12 1  st.                          0 00 1st.                          0 00 1st.                              0 00 1st.                          0 

00 

10  st                              0 00      10  st                              0 
Mar.  13 1  cir.  Lt  haze.  2  st.  0 

00 

1  cir.  2  st                0 00 1st.                              0 00 1  st                          0 00 0                                    0 00        0                                    0 
Mar.  14 10  st                          0 00 lost                          0 00 10  St.                            0 00 10  st.                          0 00 10  St.                              0 (JO      10  St.                              0 00 
Mar.  15 0                               0 00 0                               0 00 0                                 0 00 0                                 0 00 0                                    0 00       0                                    0 00 
Mar.  16 2  cir.  1  st                  0 00 1st.                         0 00 0                                 0 

00 

0                                 0 00 0                                 0 00        0                                    0 00 

Mar.  17 1  cir.  1  st                 0 00 1  cir.  1  st.                 0 00 1st                              0 00 0                                 0 00 0                                 0 00        0                                    0 00 
Alar.  18 10  st.                          0 

00 

10  st.                          0 00 10  st,                            0 DO lOst                            0 

00 

10  St.                              0 00 10  St.                            0 00 
Mar.  19 3  cir.  3  st,                 0 00 1  cir.  8  st                0 00 10  nim.                        0 10  nim.                        0 .01 10  nim.                      0 .  —     10  nim.                      0 

.01 

Mar.  20 10  nim.                      0 01 10  nim.                        0 — 3  St.                              0 0                                 0 

00 

0                                    0 Oil        0                                    0 00 
Mar.  21 Lt.  haze.    4  st           0 

00 

1st.                            0 00 0                                 0 00 0                                 0 

00 

0                                 0 00        0                                    0 

Mar.  22 1  cir.  1  st                0 00 1  cir.  1  st.                 0 00 1  cir.  1  st                 0 00 1  cir.  Lt.  haze.  1  st  0 00 Light  haze.    3  st.     0 00 Light  haze.    5  st.     0 
Mar.  23 7st    .                SW.t 00 1st.                          0 00 1  cir.  1  st                0 00 Dense  haze.  1  st     0 00 Light  haze.    9  st.     0 00 10  nim.                      0 — 
Mar.  24 8st                            0 00 8  st.                  ITW.  * 00 lOst                           0 00 1st.                          0 

00 

6  St.                              0 00 9  st.                         0 

00 

Mar.  25 1  st                     W.  * CO 1  st.                     W.  * 00 1  st.                            0 00 1st.                          0 00 0                                    0 00 Dense  haze.    2  st.    0 III Mar.  26 1st.                        0 00 1  st.                          0 00 1  st.                          0 00 0                                    0 00 Dense  haze.    1  St.    0 

(JO 

Dense  haze.    2  st.    0 00 

Mar.  27       2  st.                           0 
Mar.  28       1  cir.  1  st                 0 

00 
00 

3  St.                           0 
1st.                          0 

00 
00 

Light  haze.    5  st     0 
1st.                              0 

00 
00 

Dense  haze.    4  st.    0     00 
0                               0     00 

Light  haze.               0 
0                               0 K 

0                              0 
0                               0 

00 

00 
Mar.  2!)       9  8t.                           0 00       5  cir.  st  3  st.           0 00 1  cir.  2  st.             W.  t 00 1  eir.  1  st.                 0     00 1  cir.  2  st.                 0 

00 

2st                         0 
Mar.  30     10  St.                           0 00  ,  10  st.                      W.  * 00 9  st.                  NW.  * 00 8  st.  NW.  *   D.  haze,  i  00 lOst.  NW.  t  Lthaze. 00 10  st.                         0 
Mar.  31       0                                 0 00        1  St.                              0 00 1  st.                          0 00 1  st                              0      00 1st.                          0 00 0                               0 

Means  - 5.35 5.00 4.19 3.80 

4.77 

5.12 

Date. 
1  p.m. 2p.m. 3p.m. 4  p.  m. 

5  p.  m. 6p.m. 1882. 
Mar.    1 2  st.                          0 00 3  cir.st  5st  D.haz.  0 00 0                                 0 

00 

2  cir.  1  st.                 0 00 3  cir.  1  st                 0     00 9  st.                          0 

Mar.    2 10  st.                          0 00 10  st                          0 00 10  St.                            0 00 10  st.                          0 00 10  st.                          0     00 10  St.                            0 
10  st.                          0 (111 2  cir.  st.  7  St.            0 00 5  cir.  2  st.                0 

00 

5  cir.                        0 00 2  cir.                        0 

00 

4  cir.                        0 
Mar.    4     10  nim.                      0 

.01 
10  st.                            0 .01 5  cir.  2  st.                 0 .00 6  cir.  3  st.                 0 oo  i   o                       o 

00 

0                               0 
Mar.    5 10  at.                            0 00 10  st                            0 00 10  st                          0 00 10  st.                          0 00      10  st                              0      00 10  st                          0 00 
Mar.   6 2  cir.  6  st,                  0 00 9  St.                            0 00 •9  st.                          0 00 9  st.                          0 00 9  St.                              0      00 11  st.                              0 00 

Mill.    7 3  cir.  5  st.                 0 00 4  cir.  5  st.                 0 00 9  St.                            0 00 9  St.                              0 00 10  St.                              0  ,  00 9  st.                            0 00 
10  st                          0 00      10  St.                              0 00 10  St.                           0 

00 

4  cir.  3  St.                  0 00       5  cir.  1  st.                 0  i  oO 4  cir.                        0 00 
Mar.    0 2  cir.  cum.  3  st        0 

(III 
10  st.                          0 00 10  it                            0 00 4  cir.  4  st                  0 00       5  cir.  cum.  2  st         0     00 1  cir.  cum.  1  st.        0 

Mar.  ]() 10  st.                          0 00 10  St.                                    « 00 10  st.                            0 00 10  st.                           0 00 10  st,                              0      00 10  st.                          0 
Mar.  11 1  cir.  2  St.                  0 00        2  St.                              0 00 0                                 0 00       0                                 0 00 0                                    0 

00 

0                               0 

Mar.  12 10  st,                            0 IMI     10  nim.                      0 01 10  nim.                      0 .  —     10  nim.                        0 01 10  nim.                      0 10  nim.                      0 _ 
Mar.  13       3  cir.                          0 INI       5  cir.                          0 00 5  cir.  3  st                 0 

00 

6  eir.  2  st                  0 00 10  St.                              0      00      10  st                              0 

'oo 

Mar.  14       4  cir.  4  st                  0 00       7  cir.  2  st.                  0 00 8  nim.                      0 

.    

9  nim.                        0 — 10  nim.                      0  .01 10  nim.                      0 — 

Mar.  I.I       a  cir.                          0 00 5  cir.                        0 00 <i  cir.                        0 00 3  cir.                        0 00 3  cir.                        0     00 0                               0 00 
Mar.  16       5  cir.                          0 0                               0 00 0                                    0      00 0                                 0 00        0                                    0      00 0                               0 

00 

Mar.  17       3  cir.                          0 IHI      4  cir.  3  st.                0 00 6  cir.  2  st                 0 00 10  St.                           0 

00 

10  st.                          0 

00 

10  st.                         0 00 
Mar.  18     10  nim.                        0 

.    

10  nim.                        0 

t    

10  nim.                        0 10  nim.                      0 10  st.                          0 10  st.                          0 00 
Mar.  19       2  cir.  1  st                 0 00       2  cir.                        0 

00 

1  cir.                          0 00 10  st.                          0 00 10  nim.                      0 01 10  nim.                        0 — 

Mm.  L'H 
0                                 0 oo     o                       o 00 0                                 0 00 0                               0 00 0                               0 

00 

0                                 0 00 
Mar.  21       U                                 0 

00 

0                                 0 00 0                                 0 

00 

0                               0 00 0                               0 00 0                                 0 

Mar.  22     10  nim.                        0 .111      lOst                              0 4  cir.  3  st.                 0 00 2  cir.                        0 00 1  cir.                        0 00 1  cir.                        o 00 
Mar.  23 10  St.                           0 

(10 

Id  st.                              0 

'oo 

3  eir.  5  st.                0 

oo 

?st                          0 00 3  cir.  1  st.                  0 

00 

4  cir.  1  st                 0 
!.4st                   0 00 3  cir.                        0 00 Lt  haze.    Lt.  haze.  0 00 Lt.  haze.    Lthaze.  0 00 3  cir.  1  st                 0 00 2  cir.  1  st.                 0 

00 

Mar.  2:,       0                                 0 

00 

0                               0 00 3  cir.                        0 00 1  cir.                        0 00 1  cir.                        0 

.00 

1  cir.                        0 
Mar.  2G       3  cir.  2  st.                  0 00 2  cir.  2  st                 0 00 4  cir.  4  st.                0 00 6  cir.  3  st.                0 00 1  cir.  7  st                 0 00 10  nim.                      0 

Mar.  27       5  cir.  st.  1  st             0 

00 

3  cir.                        0 00 2  cir.                          0 

00 

2  cir.                        0 00      1  cir.                        0 00 0                               0 

00 

Mar.  28      2  cir.  6  st                 0 00 4  cir.  2  St.                  0 00 4  cir.  5  St.                  0 00 Lt.  haze.    Lt.  haze.  0 .  00      10  St.                              0 00 10  St.                              0 

00 

M::r.  2!)        u                                    0 00 0                                 0 00 3  cir.                        0 00 3  cir.                        0 00  '    5  cir.  2  st                 0 00 5  cir.  2  st.                o 
Mar.  30      3  cir.  3  8t                 0 00 1  St.                                    0 00 0                               0 00 0                               0 00       0                                 0 00 0                              0 00 

Mai-.  31      10  St.                              0 00 10  st.                         0 00 10  st.                         0 00 4  cir.  5  st.                 0 

00 

4  cir.  2  st                 0 00 2  cir.  2  st                 0 00 

M.-aii^  .                    6.29 6.19 6.20 5.45 

5.58 

5.41 



EXPEDITION  TO  POINT  BARROW,  ALASKA. 2!)7 

ch/tritcter  of  precipitation,  at  Uylaamic,  from  October,  1881,  to  August,  1883 — Continued. 

table,  *  signifies  rapid,  \  signifies  slow.    Daily  means  of  amount  of  clouds  on  the  right  below,  amount  of  precipitation  on  the  right  above.] 

I  a.m. s  a.  m. 11  a.  m. 
10  a.  m. 11  a.m. 

12m. I 
Amount,  kind,  and 

direction  of  clouds. 

a 

'H, 

Amount,  kind,  and 
direction  of  clouds. 

1 
I Amount,  kind,  and 

direction  of  clouds. 

a 

°~ 

E. 

Amount,  kind,  and 
direction  of  clouds. 

§ 
C9 

'E, 

Amount,  kind,  and 
direction  of  clouds. \ 

Amount,  kind,  and 
direction  of  clouds. 

| 
3 

'Z, 

C  '£ 

~~~ 
1 I £ I 

I 1 
B 

2  cir.  4  st,                  0 
00 

2  St.                              0 00 10  st                          0 00 4  cir.  st                   0 00 1st.                          0 

00 

1  cir.  st  2  at           0 00 

.00 

10  st.                           0 
10  st.                           0 
10  st                           0 
10  st                           0 
2  cir.  2  St.                  0 

00 
00 
00 
00 00 

Light  haze.    5  st.     0 
10  st                         0 
10  st.                          0 
10  st.                          0 
6  st.                          0 

00 
00 
00 
00 

00 

3  cir.  st  3  st.            0 
lost                          0 
10  nim.                      0 
10  st.                          0 
10  st                          0 

00 

00 

111 

00 
00 

lost                          0 
10  st.                          0 
10  nim.                        0 
10  st                          0 
10  st                         0 

00 

0(1 

09 

(III 

Oil 

10  st                          o 
10  st                         0 
10  nim.                      0 
lost                         0 
10  st.                         0 

00 
00 

00 
00 

10  st                          0 
Hist.                          0 
10  nim.                      0 
lost                          0 
5  cir.  3  at                0 

00 
00 

'oo 

00 

.00 

.00 

.05 

.0(1 

.00 

0                                   0 
10  at.                           0 
5  st.                           0 

10  st                           0 
10  nim.                        0 

00 
00 
00 
00 

.01 

4  cir.    Light  haze.  0 
10  st.                          0 
6  st.                         0 

10  st.                          0 
10  nim.                      0 

00 
00 

00 

00 

5  cir.    Light  haze.  0 
10  st.                          0 
10  st                          0 
10  st.                          0 
10  nim.                      0 

00 
00 
00 
00 
01 

3  cir.  st  5  st            0 
10  st.                          0 
10  st.                         0 
10  st.                          0 
10  nim.                      0 

(II) 

00 
00 
00 

2  cir.  4  st.                  0 
10  st.                         0 
2  st.                          0 

10  St.                            0 
10  nim.                        0 

00 

00 
00 
00 

.01 

C  cir.  2  at                 0 
lost                          0 
3  cir.  3  st                0 

lost                          0 
8st                         0 

00 
mi 

00 

00 

.01 

.01 

.07 

.00 

.01 

10  st.                           0 
o                        o 

10  st.                           ii 
0                                   0 
0                                D 

(Ml 
00 
00 
00 
00 

10  st                          0 
0                               0 

lost                          0 
0                               0 
0                                    0 

00 
00 
00 

00 

00 

10  st                          0 
0                               0 

10  st                          0 
0                               0 
0                                 0 

00 

00 
00 
00 
00 

10  st                          0 
0                               0 

10  st.                          0 
0                               0 
0                                 0 0(1 

00 
Illl 

00 

00 

10  St.                            0 
0                                 0 
5  cir.  3  st.                0 
0                               0 
0                              0 

00 

00 
00 
00 
00 

10  st.                         0 
0                               0 4  cir.  3  st                 0 
1  cir.                        0 
3  cir.                        0 

00 

(Id 

on 

(III 

00 

.05 

.00 

.00 

.00 

0                                   0 
10  St.                             0 
10  nim.                        0 
0                                0 
0                                0 

00 

00 .01 
00 
00 

0                                 0 
10  at                          0 
10  nim.                      0 
0                               0 
0                               0 

00 
00 

'oo 

00 

0                                 0 
10  nim.                      0 
10  nim.                      0 
0                               0 

Light  fog.                  0 

00 
.01 
.01 
00 
00 

4  cir.  st                   0 
10  nim.                      0 
3  cir.  st.  4  st            0 
0                               0 

Light  haze.    4  at.     0 

00 
.02 

'oo 

00 

3  cir.                        0 
10  st.                          0 
3  cir.  st.  2  st           0 
0                               0 

D.  haze.    Ltfog.      0 

00 

.01 

00 

00 

00 

3  cir.                          0 
10  st,                           0 
4  cir  st  2  st            0 
0                               0 
Dense  haze.              0 

00 Illl 

(111 
(III 

Illl 

.00 

.04 

.06 

.01 

.00 

Light  haze.      4  st.     0 
10  nim.                        0 
2  st.                           0 
Light  haze.    5  st       0 
Light  haze.    6  st.       0 

00 
.01 
00 
00 
00 

Light  haze.    6  st     0 
10  nim.                      0 
10  st.                          0 
Light  haze.    5  st     0 
Sst.                              0 

00 
.02 
00 

00 

oo 

10  st.                          0 
10  nim.                      0 
2  st.                                 0 
2  St.                           0 
Sst.                           0 

00 

'oo 

00 

00 10  nim.                      0 
10  nim.                      0 
2  st.                          0 
3  cir.  2  st                  0 
2  cir.  st.  8  st            0 

'oo 

00 
00 

10  nim.                      0 
10  nim.                      0 
2  st,                              0 
o                       o 
5  cir.  2  st.                 0 

'oo 

00 

00 
10  nim.                      0 
111  St.                                            0 

6  cir.  3  st.                 0 
0                               0 
3  cir.  2  st                0 

'oo 

00 
00 

.01 

.00 

.00 

.02 

0                                0 
Light  haze.               0 
3  st.                           0 

10  st.                           0 
2  st.                           0 

00 
00 
00 
00 
00 

0                                 0 
Light  haze.    7  st     0 
4  st.                          0 

10  st.                          0 
Sst.                          0 

00 

00 
00 
00 
00 

1st.                          0 
10  st.                          0 
1st                          0 

10  at                           0 
4  st.                           0 

00 
00 
00 

00 

00 

2  st.                          0 
10  st                          0 
1st                          0 

10  st                          0 
10  st.                          0 

00 
00 
00 
00 
00 

1  st.                          0 
10  st.                          0 
1  st.                          0 

10  st                         0 
10  st.                          0 

00 
00 
00 

00 

00 

1st.                         0 
10  st.                .         0 
0                               0 
4  cir.  st  4  St.  N.  W.  t 

10  st.                          0 

00 

00 

00 

00 

(111 

:oo 

.00 

.00 

.00 

.00 

5.38 6.00 6.41 7.00 
6.00 

6.32 

.51 

7  p.m. 8p.m. 9p.m. 10  p.  m. 
11  p.  m. 

12p.m. 

Daily 

10  st.                             0 00 10  st                          0 00 10  st                          0 00 10  st.                          0 00 10  at                          0 

00 

10  st                          0 00 

5.45 

9  st.                             0 
3  cir.  cum.  2  st.         0 
3  cir.                          0 
Ccir.  cum.  2st          0 
9  st.                           0 

00 
00 
00 
00 
00 

9  st.                          0 
4  cir.  cum.  2  st        0 
3  cir.  cum.  2  st        0 
2  cir.  com.  6  st        0 
1  cir.  7  st                 0 

00 
00 
00 
00 
00 

Sst                          0 
1  cir.  cum.  7  st       0 
2  cir.  cum.  5  St.        0 
5  cir.  cum.  2  st       0 
4  cir.  2  st                0 

00 
00 
00 
00 
00 

4  cir.  2  st                0 
10  st                          0 
9  st.                          0 
7  cir.  cum.  1  st        0 
5  cir.  2  st                0 

00 

(10 

00 

00 

00 

3  cir.  1  st.                 0 
10  st.                          0 
10  st.                          0 
10  st.                          0 
1  cir.  st  3  st           0 

00 

00 
00 

00 
00 

1  cir.  1  st                0 
10  st.                     TV.  t 
10  st                              0 
3  cir.  cnm.  4  st        0 
1  cir.  1  st.                0 

00 
00 
00 
00 

(III 

8.20 

ass 

9.12 

10  st.                           0 
4  cir.  3  cir.  cnm.  1  st.O 
3  cir.                          0 

10  st.                                0 
0                                      0 

10  nim.                        0 
10  st.                           0 
10  nim.               N.  W.  1 
0                                0 
0                                0 

00 
00 
00 00 

00 

00 

00 00 

10  st.                          0 
1  cir.  8  st.                 0 
1  cir.                        0 

10  St.                           0 
0                                 0 

10  nim.                      0 
3  cir.  2  st                 0 

10  st.                          0 
0                                 0 
0                                 0 

00 
00 

00 
00 

00 

.01 
00 

.01 00 
00 

1  cir.  7  st                 0 
10  st.                          0 
7  st.                          0 

10  st.                          0 
0                               0 

10  nim.                        0 
4  cir.  3  St.                  0 
2  cir.                          0 
1  cir.                        0 
0                                 0 

00 
00 
00 
00 

00 

'oo 

00 

00 
00 

1  cir.  7  st                 0 
10  st.                            0 
Sst.                            0 

10  nim.                      0 
0                               0 

1  cir.  7  at                 0 
3  cir.  4  st                 0 
1st                          0 
2  cir.                        0 
0                               0 

00 

00 

00 

'oo 

.01 

00 
00 
00 

10  nim.                      0 
3  cir.  cnm.  4  st         0 
10  st                         0 
10  nim.                      0 
1  st.                          0 

1  cir.  3  st                0 
6  cir.  cnm.  3  st        0 
1  st,                          0 
3  cir.  1  st                  0 
1  cir.                          0 

'oo 

.01 
00 

M 

III) 

00 
00 
00 

10  nim.                      0 
9  st.                          0 

lost                      IV. 10  nim.                      0 
1  st.                          0 

Sat.                         0 
3  cir.  cum.  3  st        0 
1  st.                              0 
3  cir.  1  st.                0 
1  cir.  1  st.                  0 

.111 

'(HI 

(III 

3.91 6.  OS 
•     8.08 

10  St.                             0 
0 

10  nim.                        0 
0                                0 
0                                      0 

00 (1(1 

'oo 

00 

10  St.                           0 
10  st                           0 
10  8t                                   0 
0                                 0 
0                                 0 

00 
00 

00 
00 

lost                          0 
2  cir.  4  st.                 0 

10  st.                          0 
1  cir.                        0 
1  cir.                        0 

00 
(III 
00 

00 
00 

10  st.                            0 
:;  cir.  4  st               0 

10  nim.                        0 
1  cir.                          0 
1  cir.  1  St.                  0 

00 

00 

'oo 

00 

10  St.                           0 
4  cir.  1  St.                   (I 

1  cir.  9  nim.         W.  * 2  cir.  2  st.                0 
1  cir.  1  st                 0 

00 

00 

.01 
00 
00 

in  st.                          D :i  cir.  3  at                 0 

10  nim.                        0 
1  cir.  Lt.  haze.  3  St.  0 
1  cir.  1  st.                  0 

(III 

Illl 

.66 

1  cir.                            0 
2  cir.  6  St.                    0 

1  St.                    0 
0                                   0 

10  nim.                        0 

00 00 

00 
00 

1  cir.                          0 
1  cir.  7  st                0 
5  cir.  1  st                0 
0                               0 

10  nim.                      0 

00 
00 
00 

00 
9  nim.                      0 
1  cir.  6  st                 0 
5  cir.  1  st                 0 
0                               0 
4  cir.  1  st.                 0 

'oo 

(III 00 

.01 

3  cir.  cnm.  4  at.       0 
1  cir.  7  st.                 0 
2  cir.  1  st.                  0 
0                                 0 
2  cir.  1  st                 0 

'oo 

00 
00 

00 

9  St.                           0 
7  st.                              0 

1  st.                       W.  * 1  cir.  1  st                0 
3  cir.  st.  2  st            0 

00 

00 

00 

00 00 

'.1st.                     S\V. 

1  cir.  7  st.          X\V.  - 
1  st.                       W.  * 1  cir.  1  st.                 0 
2  st.                           0 

Illl 

00 
Illl 5.54 

1.  (ill 

1.37 

0                                0 
4  cir.  2  St.                    0 
4  cir.  2  st                    0 
0                                   0 
1  cir.                            0 

00 00 

00 
Oo 
00 

0                              0 
2  cir.  6  st.                0 
2  cir.  4  st.                 0 
0                               0 
1  cir.                        0 

0(1 
00 
(III 
00 

00 

0                               0 
2  cir.  5  at                   0 
3  cir.  2  st.                 0 

0 
3  cir.                        0 

00 

(III 

00 
00 
Illl 

1  cir.                        0 
2  cir.  3  cir.  et2st  0 
il  St.                                            0 

0                                    0 
2  cir.  2  st.                  0 

00 
00 

,.11 00 

1  cir.  1  st.                0 
5  cir.  st.  4  st.            0 

10  st.                          0 
0                              0 
4  cir.  st.  2  st.            0 

00 

00 
(10 

00 

00 

1  cir.  1  st.                  (i 
4  cir.  St.  5  st.             0 

in  st.                              0 
0                                 0 
!  cir.  2  cir.  st.  3  st.  0 

(III 

(10 

5.83 

5.61 5.51 5.51 3.67 6.03 
5.90 

5.  01 

H.  Ex.  44 



298 EXPEDITION  TO  POIXT  BAEROW,  ALASKA. 

Statement  stowing  the  amount,  kind,  and  direction  of  clouds,  and  amount  and 

[Washington  mean  time.    Correction  to  reduce  to  mean  local  time,  —5  hours  17  minutus.    Precipitation  is  given  in  inches.    In  thU 

1  a.m. 
•>.  a.m. 

3  a.  m. 
4a.m. 

5  a.m. 6  a.  m. 

$ | g I g § 
Date. 

Amount,  kind,  and 1 Amount,  kind,  and 

rj 

Amount,  kind,  and 1 Amount,  kind,  and 

C3 

Amount,  kind,  and | Amount,  kind,  and I 
cliivition  of  clouds. 

'H. 

direction  of  clouds. 

"S, 

direction  of  clouds P« direction  of  clouds. 

'S. 

direction  of  clouds. 

'S. 

direction  of  clouds. 

.§• 

°p 

1 1 
PH ! 

°3 

2 
- £ 

1882. 

Apr.    1 10  st                            0 

on 
10  st.                         0 00 10  st.                         0 00 10  St.                              0 

00 

10  st.                         0 00 10  st.                         0 

Apr.    2 10  at.                              0 00 HI  St.                                0 00 10  st.                         0 00 lost.                           0 

00 

10  st.                         0 00 10  st.                         0 00 

Apr.     3 a  st.                     o 00 9  St.                             0 00 7  st.                         0 00 2  cir.  Lt  haz.  3  st.  0 00 Light  haze.    4  st.    o 00 3  cir.  st  5  st.           0 00 

Apr.    4 1st.                           0 00 1st.                              0 (JO 1st                         0 

111! 

1  St.                                    0 00 0                                   0 00 Light  haze.    5  st    0 00 

Apr.     5 10  St.                           0 00 10  St.                             0 00 10  st.                         0 00 10  st  Dense  haze.   0 00 10  nim.                      0 

•  — 

10  nim.                      0 .01 

Apr.    6 1  cir.  1  st.                0 

00 

1  cir.  1  st.                  0 00 1  cir.  1  st.                0 00 1  st.                          0 00 2  st.                         0 00 Light  haze.    4  st    0 00 

Apr.    7 10  st,                              0 00 10  st.                                0 

00 

10  st.                              0 00 10  st.                         0 00 10  st                         0 00 10  st.                          0 

00 

Apr.    8 3  cir.  3  St.                   0 (III 4  cir.  2  st.                0 00 4  cir.  2  st                 0 ou 1  cir.  1  st.                0 00 1st.                         0 00 0                                0 00 

Apr.    9 9  .st.                              0 00 10  st.                         0 00 Light  haze.    7  st.    0 00 Dense  haze.    5  st.    0 00 Dense  haze.    7  st  0 00 10  st.                         0 00 

Apr.  10 5  cir.  st.  3  st.             0 

00 

Hi-use  haze.    3  st.  0 00 Dense  haze.     I  st.  0 00 Dense  haze.    1  st.    0 00 Li^ht  haze.    8  st.    0 

00 

Light  haze.    8  st.    0 

oo 

Apr.  11 
Apr.  12 

Dense  fog.                0 
1  cir.  1  st.                0 

00 
00 

Dense  fog.                0 
1  cir.  1  st.                  0 

00 (10 Light  haze.  D.  fog.  0 
1  cir.  1  st                  0 

00 

00 
Lt  haz.  1  st.  D.  haz.  0 
1  cir.  1  st.                 0 

00 
00 

Light  haae.              0 
1st.                         0 

00 
00 

1st.                          0 
1st.                          0 

00 

00 

Apr.  13 1  cir.  1  st.                0 

tfo 
1  cir.  1  st.                0 00 1st.                           0 00 1  .-ir.  2  st.                0 00 5  st.                         0 

00 

10  st.                     SE.  t 00 

Apr.  14 10  st.               WNW.  * 00 10  st                         0 00 10  st.                           0 00 10  st.                         0 

00 

10  st.                         0 00 10  st.                          0 00 

Apr.  13 10  st.                         &  * 00 10  St.                           0 00 10  st.                           0 00 9  st.                           0 00 3  cir.  st.  6  st          0 00 1  cir.  st.  8  st.           0 

00 

Apr.  19 10  St.                         S.  t 00 10  nim.                        0 10  st                  SSW.  * 10  st.                 SSW.  « 
00 

10  st.                SSW.» 
00 10  st                 SSW.  t 00 

Apr.  17 10  st.                       TV.  t — 9  st.    Dense  haze.  0 — 9  st                     W.  t 

.    

9  st.                      W.t 

.  — 

6  st.                         0 .01 Sst                          0 00 

Apr.  18 6  st                    NW.  t 

00 

1  cir.  st.  3  st.           0 00 2  St.                              0 00 10  St.                              0 00 10  st.                         0 00 10  st                          0 00 

Apr.  19 10  st.                            0 00 10  st.                         0 00 10  St.                             0 00 10  St.                              0 00 10  st.                         0 00 10  st                          0 00 

Apr.  20 4  cir.  st.  3  st.       W.  t 00 2  st.                              0 00 3  st.                         0 00 1  cir.  3  st                0 00 4  st.                         0 00 9  st.                           0 

00 

Apr.  21 8  st.                         0 

00 

8  st.                           0 

00 

7  st.                           0 

00 

1  cir.  st.  D.  hz.  3  st.  0 00 4  oir.  st.  1  st.          0 

00 

2  St.                            0 00 

Apr.  22 4  st.                  NW.  ' 
00 

9  st.  NW.»  D.  haze. 00 Hi  st.    D.  haze.    W.* 00 2  cir.  st.  D.  hz.  3  st.  0 00 
Light  haze.    6  st.    0 

00 

Light  haze.    Sst.    0 00 

Apr.  2a 0                               0 

Od 

1  cir.                          0 00 1  cir.                        0 

00 

1  cir.                        0 00 0                                0 00 0                               0 

00 

Apr.  24 10  st.                         0 10  st.                           0 00 10  St.                              0 00 10  st.                          0 00 10  st.                         0 

00 

10  nim.                      0 00 

Apr.  25 10  st.                         0 00 10  st.                         0 00 10  St.                           0 00 10  st.                         0 00 10  st.                         0 00 10  st                         0 00 

Apr.  20 3  cir.  st  1  st.            0 00 2  c-ir.  st.  3  St.            0 00 1  cir.  st.  3  st.          0 00 1  cir.  2  st                0 00 1  cir.  4  St.                 0 00 Sst.                          0 
Apr.  27 9  st.                          0 00 9  St.                           S.  t 00 10  st.                   SW.  t 00 10  st.                           0 00 10  st.                           0 

00 

10  st.                         0 00 

Apr.  28 10  st.                     W.  * 00 1  cir.  7  st.             W.  * CO 1  cir.  3  st.            W.  * 00 1  cir.  D.  haz.  2  st  W.  t 00 
Light  haze.    4  St.    0 

00 Light  haze.    4  st    0 00 
Anr.  29 1st.                          0 

00 

1  St.                           0 00 1  St.                                   0 00 1  cir.  1  st                0 00 1st.                         0 

00 

2  st.                           0 00 

Apr.  30 10  nim.                      0 .01 10  nim.                      0 .01 10  st.                         0 

•— 

10  st.                        0 00 10  st.                        0 00 10  St.                           0 00 

Means  . 6.93 6.70 6.26 6.03 6.30 
6.93 

Date. 
1  p.  m. 2  p.  m. 3  p.  m. 

4  p.  m. 
5  p.  m. 6  p.  m. 

Apr.    1 10  st.                          0 00 10  St.                              0 09 10  st.                         0 00 
7  st.                   NW.* 

00 8  st.                         0 

00 

4  cir.  3  st.                0 

00 

Apr.    2 10  st.                           0 00 10  St.                             0 

00 

10  st.                           0 00 10  St.                             0 

OU 

10  st                         0 00 10  st.                          0 

00 

Apr.    3 10  nim.                      0 10  St.                           0 4  cir.  4  st.                 0 

00 

5  cir.  3  st.                0 00 4  cir.  5  st                 0 00 4  oir.  1  st                 0 00 

Apr.    4 6  cir.  st.  3  st.          0 

'oo 

5  cir.  4  st                0 

'oo 

4  cir.  5  st.                0 00 9  st.                         0 00 8  st.                         0 00 5  cir.  1  st.                 0 00 

Apr.    5 0                               0 00 0                                    0 00 0                                 0 00 0                               0 

00 

0                               0 00 0                               0 

00 

Apr.    6 8  st.                           0 

00 

8  st.                         0 

00 

4  cir.  4  st                 0 00 6  cir.  3  st.                0 00 4  cir.  2  st                0 

00 

5  cir.  3  st                 0 00 

Apr.    7 10  St.                             0 00 10  st.                         0 00 10  St.                           0 00 5  cir.  st.  3  st.           0 

00 

4  cir.  st.  4  st            0 00 5  cir  st  3  st.            0 00 

Apr.    8 1  cir.                        0 00 3  cir.                        0 00 5  cir.                          0 00 3  cir.                        0 00 2  cir.                          0 00 4  cir.                        0 00 

Apr.    9 9  Dim.                      0 

.    

9  nim.                        0 .01 10  liini.                        0 10  nim.                      0 10  nim.                        0 

.  — 

10  st.                          0 

00 

Apr.  10 D.  fog.    D.fog.        0 00 D.  fog.    D.  fog.         0 

00 

Dense  fog.                 0 00 D.  fog.    D.  fog.       0 

'oo 

5  cir.  cum.  3  st.        0 00 6  cir.  cum.  2  st.        0 00 

Apr.  11 1  cir.                          0 00 3  cir.                        0 00 2  cir.                        0 

00 

2  cir.                        0 00 1  cir.                        0 00 0                               0 00 

Apr.  12 0                                 0 

00 

0                               0 00 0                               0 00 0                               0 Mil 0                               0 00 0                                 0 00 

Apr.  13 10  nim.                      0 10  nim.                      0 

.    

10  nim.                      0 

.01 

10  8t.                             0 

.01 

10  st.                         0 00 10  St.                           0 

00 

Apr.  14 0                               0 00 0                               0 00 0                               0 

00 

1  cir.                        0 

00 

2  st.                          0 00 2  cir.  4  st                 0 00 

Apr.  15 4  cir.  3  cir.  st.          0 00 8  st.                         0 00 9  st.                         0 00 10  st.                     SE.  t 

00 

10  st.                     SE.t 00 9  st.                  ESE.  t 

Apr.  16 4  cir.  2  st                0 00 4  cir.    Dense  fog.  0 00 5  cir.  2  st                0 00 6  cir.                        0 

00 

2  cir.  1  st.                  0 00 Lt  haze.    Lt  haze.  0 

00 

Apr.  17 0                               0 00 0                               0 

00 

0                               0 00 0                               0 00 0                                 0 00 0                               0 

00 

Apr.  i* 
Apr.  Ill 

5  <'ir.    Dense  fog.  0 
10  st.                         0 

00 
00 

3  cir.    Dense  fog.  0 
10  st.                         0 

00 

00 
4  cir.    Dense  fog.  0 

10  st.                         0 
00 

00 

6  cir.                        0 
5  cir.  4  st                0 

00 
00 

5  cir.                        0 
Di-nsc  fog.                   0 

00 

oo 

5  cir.                        0 
Dense  fog.                0 

00 
00 

Apr.  20 10  st.                         0 00 10  st.                         0 00 4  cir.  st.  5  st.          0 00 4  cir.  5  st                0 00 3  cir.  5  st                 0 00 2  cir.  6  st                 0 00 

Apr.  21 3  cir.  4  st.                0 00 Dense  haze.              0 00 D.  baze.    D.  haze.    0 

oo 

4  cir.  2  st                0 00 D.  haze.    D.  haze.    0 00 D.  haze.    D.  haze.    0 00 

Apr.  a2 10  st.                         0 00 lOst.                              0 00 10  st.                         0 00 10  st.                         0 

00 

10  st.                         0 00 10  st.                         0 

00 

Apr.  23 1  cir.                          0 1  ,1 3  cir.  st.                    0 

00 

3  cir.                        0 00 Dense  haze.              0 

00 

Dense  haze.              0 

00 

Dense  haze.              0 

00 

Apr.  24 10  nim.                      0 .02 10  nim.                      0 

t    

10  nim.                      0 10  nim.                      0 10  nun.                      0 .01 10  nim.                      0 01 

Apr.  25 7  st.                 SSW.  t 00 3  cir.  2  st.                0 

'oo 

Dense  haze.              0 

'oo 

Dense  haze.              0 00 3  cir.  1  st.                 0 00 2  cir.  2  cir.  st  1  St.  0 

CO 

Apr.  26 1  st.                         0 

00 

1  st                         0 00 0                               0 00 1st.                          0 00 1  cir.                        0 00 1  cir.  1  st                0 00 

Apr.  27 Dense  haze.              0 00 Dense  haze.  2  st      0 00 D.  haze.    D.  haze.    0 00 D.  haze.    D.  haze.    0 00 Dense  haze.              0 00 5  cir.  2  st                0 00 

Apr.  28 0                               0 00 0                               0 00 0                               0 

oo 

0                               0 00 0                               0 

00 

0                               0 00 

Api.  29 0                               0 00 0                               0 00 0                               0 00 0                               0 00 0                               0 00 0                                   0 

00 

Apr.  30 2  cir.                        0 

00 

2  cir.                        0 00 0                               0 00 6  cir.                        0 00 3  oir.                        0 00 2  cir.  st                   0 00 

Means  . 5.14 5.00 
4.80 

5.00 
4.51 4.66 



EXPEDITION  TO  POINT  BAEEOW,  ALASKA. 

character  of  precipitation,  at  Uglaamie,  from  October,  1881,  to  August,  1883 — Continued. 

table  *  signifies  rapid,  t  signifies  slow.    Daily  means  of  amount  of  clouds  on  the  right  below,  amount  <>f  )n . .  ipitation  on  the  right  above.  ] 

299 

7  a.  m. Sa.  m. 9a.m. 10  a.  m. 11  a.  m. llm. 

1 
S 

'    £     ' 

| 1 I 
i 

•_- 

\l 
Ammmt,  kind,  and 
direction  of  clouds. 

3 

'£. 

Amount,  kind,  and 
direction  of  clouds. 

2       Amount,  kind,  and 
"P.      direction  of  clouds. 

S 

'3. 

Amount,  kind,  and 
direction  of  clouds. 

• 

u 
A  mount,  kind,  and 
diiection  of  clouds. 

2        Amount,  kind,  and        2 

[S.      direction  of  clouds.      "i. 

eJ 

1 

OH 

1 I i 1 1 
10  st,                             0 00 10  st.                            0     00     10  st.                            0 

00 

10  st                          0 00 10  at.                          0 00     10  St.                            0     00 .00 
10  St.                             0 00      10  St.                              0 00      10  St.                              0      00 lOst.                              0 00 10  St.                                    0 00     lOst.                            0     00 .00 
3  cir.  st.  3  st.             0 

00 

3  cir.  st.  5  st.            0 oo    10  at.                       o 00 10  St.                            0 00 10  st                            0 00      lOst.                              0     00 
10  st.                             0 00 10  st.                         0 00     10  st.                              0 

00 

lOst.                            0 

on 

9  at.                          0 no       6  cir.  st,  3  st.            0  '  00 !oo 
10  nim.                            0 

.  —      10  st.                              0    .01        3  cir.  St.  "st.              0 00 L'  ST.                              0 

in 

1st                          0 i.'(i       n                                 0     00 

Light  haze.    7  st.      0 00     Light  haze.    5  St.     0     00     10  st.                            0 00 10  st.                            0 

(in 

10  st.                            0 00      lOst                               0     00 

.00 

10  st,                           0 00      10  Bt.                              0     00      10  St.                              0 

00 

10  Bt.                                        0 00 10  St.                              0 no     10  st.                          0     00 

.00 

0                                0 00      0                                      n      00        0                                    n      MI 1  st.                            0 

(III 

1  cir.  1  at.                0 00        1  cir.                            0 

00 

.00 

10  nim.                        0 .  —     10  nim.                        0   .02      10  nim.                        0 .01 10  uim.                        0 10  uim.                        0 .01  '  10  uim.                          0    .01 

.07 

Light  haze.   D.  fog.  0 00 Lt.  fog.    Lt.  fog.     0     00     Dense  fog.                 0 00 Dense  fog.                 0 

'oo 

Dense  fog.                 0 00     Dense  fog.                 0 on 

1  St.                                      0 

00 
2  st.                           0     00     Dense  haze.    2  st.    0 00 0                               0 00 0                                    0 00       0                               0 00 

.00 

1st.                           0 00 1  st.                           0 00       1  at.                          0 00 1  St.                                    0 

00 

0                                    0 00      0                               0 00 .00 
10  at.                           0     00     10  st.                          0     CO     10  nim.                      0 .01 10  uim.                      0 

.01 

10  uim.                        0 .  —     10  nim.                        0 

.01 .05 

10  st.                             0     00 10  st.                           0     00       8  st.                WNW.t 

00 

2  st.               WNW.t 00 0                                    0 00        0                                    0 00 

.00 

2  cir.  st.  8  at.              0     00     4  cir.  at.  4  st.             0     00      5  cir.  st.  4  st.            0 00 4  cir.  st  2  st.            0 00 5  cir.                        0 :t  cir.  1  st.                 0 00 

10  st,                   SSW.t    00     lOst.                  SSW.t    00 6  St.                              0 00 Lt.  haze.  6st.  SSW.t 

00 

4  cir.  at.  3  st        W.t oil       4  cir.  st  4  St.         W.t    00 

t  _ 

6  at.                           0     00      9st                  SSW.t1  00 9  st.                  SSW.t    00 8  st.                   SSW.t 

on 

4  cir  3  st.         SSWt    00       3  st                            0.00 .01 
10  st.                           0     00     10  st.                          0     00  i  10  at.                         0     00 Dense  haze.    4  st.    0 

00 

Dense  haze.    4  st.    0     00     Dense  haze.    5  at.    0     00 .00 
10  nim.                        0  .  —  i  10  nim.                      0  .  —  ,  10  nim.                      0  .  — 10  nim.                        0 10  st.                          0   .  01     10  st.                          0     00 .01 
10  at.                                0     00      10  St.                              0      00      10  st.                              0 

00 

10  st.                            0 00 10  st.                          o     no     10  st.                          0     00 

.00 

2  cir.  st  3  at.             0     (10 9  St.                            0     00 5  St.                           0     00 9  st.                           0 00 9  st.                          0 00       9  at.                          0 00 .00 
10  st.                           0     00     10  st.                          0     00     10  at                          0     00 10  mm.                      0 10  St.                              0    .01      10  st.                              0 00 .01 
o                         ooeo                        oooo                        0  1  M 0                                 0 

'oo 

3  cir.                        0     00       1  cir.                        0     00 .00 
10  uim.                        0   .  02     16  nim.                      0   .  03 10  nim.                        0  .02 10  nim.                      0 .  03 

10  nim.                      0 .01     V-j  nim.                      0  ,.01 
10  St.                                0      00      10  St.                              0 

00 

10  St.                     SW.t    00 10  st.                          0 00 10  st.                    SW.) 00       Sat,                    SW.t    00 

'oo 

4  st.                           0 

00 

4  st.                           0 00 1  St.                            0     00 1st.                          0 

00 

1  st.                          0 00 1  st.                          0 

00 

.00 
10  st.                           0     00     10  st.                          0 00 10  St.                              0      00 10  st.                          0 

on 

10  st.                          0 00 3  cir.  3  St.                  0 

00 

Light  haze.    1  st.       0     00       1  St.                           0 00        0                                    0     00 0                               o 00 0                                       0 00       0                                 1) 00 

.00 

2  St.                             0  !  00  i    4  st.                        W.t    00       2  cir.  3  st.              W.t    00 1  cir.  1  St.               W.t 00 1st.                          0 00 0                                 0 
10  st.                             0     00     10  st.                           0 00 1st.                          0 00 1  cir.                        0 

00 

1  cir.                          0 00 1  cir.                        0 00 !02 

7.10 7.36 6.90 6.10 
• 

6.00 
5.53 

.41 

7  p.m. 8p.m. 9p.m. 10p.m. 11  p.  m. 12p.m. 

Dally 

3  cir.  3  st.                  0 

00 

2  cir.  3  st.                0 00 1  cir.  2  at,                0 00 2  cir.  2  st.                0 oo 
9  st.                   NW.*   00 9  at.                  XV.  i 00 

8.60 

10  st.                           0 00 10  st.                          0 00      10  St.                              0 00 9  st.                         0 00 3  cir.  5  st.                0     00 9  st.                         0     00 
9.83 

•J  olr.  'J  st.                 0 00 3  cir.  3  st.                0 00       4  cir.  1  st.                 o     (in 2  cir.  2  st.                0 00 1  cir.  1  at.                0     oo 1  cir.  1  st. 

7.04 

3  cir.  1  st.               ,   0 110 2  cir.  5  at.                0 00       4  cir.  2  St.                 0     00 6  st.                         0 00 1  eir.  8  St.                 0     00 9  st.                         0     00 
6.58 

0                                   0 00       0                                    0 00       0                                 n     nil 0                               0 

oo 

1  cir.                        0     no 1  cir.                        0     00 
3.95 

3  cir.  5  St.                   0 
00 

1  cir.  8  st.                0 (W    .lOst.                              0 00 9  at.                              0 

00 

9  st.                   SW.  t 00 9  St.                                 S    t     00 6.91 
5  cir.  st.  4  st.              0 Oo      2  cir.  st.  6  st.           0 00       8  cir.  st.  5  St.            0     00 3  cir.  5  St.                 0 00 3  cir.  1  st.                               3  cir.  :t  si. 
5  cir.                            0 

on 

4  cir.  2  st.                0 00 4  cir.  1  st.                 0     00 3  cir.  I'M.                  0 00 !lst.                              0      00        9  St.                     XW.  t 00 
9  st.                              0 CO        9  St.                             0 00       1  cir.  8  st.                 0     00 1  cir.  8  st.                 0 00 1  cir.  2  cir.  at.  2  st. 

-'  cir.  st  2  st.  0 
00 

2  cir.  2  cir.  cnm.  1  st.  0 1  cir.  1  st.               0 0(1       0                                 0 00 0             ,                    0 00 1  st.  Light  haze.    0 00        0                                   0 00 

0                                 0 00 0                               0 00       0                                 0     id 0                                 0 (III 
1  st.                          0     00  ''    1  cir.  1  at.                0 

CO 

.79 
0                                 0 00 0                               0 00 0                                   0 00 1st.                           0 00 1  at.                         0     00 1  at.                          0     00 

10  st.                            0 00 10  st.                           0 

00 

6  cir.  cum.  1  st.      0 00 4  cir.  cnm.  2  st.       0 

(III 

9  St.                     NW.*    00 10  st.               WNW.*   oo Light  haze.  D.  fog.    0 
9  st.                    ESE.  t 

oo 

00 

Lt.  haze.  D.  fog.      0 
9  st.                  ESE.  t 

00  ,  Lt.  fug.  D.  fog.         0 
00       9  st.                    ESE.  i 

0(1 

00 
D.  fug.  D.  fog.          0 
9  St.                  ESE.  t 

00 
00 

Dense  fog.                0     00 

1  cir.  St.  8  st.         s-*j-  — 
Dense  fog.                0 

9  st.                        S.« 

4.  12 
8.58 

Lt.  haze.  Lt.  haze.    0 It.  haze.  Lt.  haze.  0 :i  cir.  D.  haze.         0   .  — 2  cir.  D.  fog.            0 _ 1  cum.  st.  8  st.      S.  t  .  — 9  at.                      V.  i  .  — 0                                 0 

'oo 

0                               0 00 3  cir.                        0 

00 

4  cir.  1  st.                 0 

'oo 

8  St.                     NW.  T 00 9  St.                     XV 4.79 
2  cir.                            0 00 4  cir.  1  St.                  0 oo 8  oir.  8  cir.  St.  2  st.  0     on list.                              0 

00 

Sst.                           W.1 

00 

1  cir.  st.  7  St.       W.  t 

00 

6.37 

Dense  fog.                0 

00 
5  cir.  3  st.               0 00 9  st.                         0 00 II  st.                       W.  t 

00 

8  st.                  NW.  t 00 2  cir.  st.  5  at.    SW.  t 00 

8.33 

8  st.                            0 

00 

4  cir.  4  St.                  0 00 3  cir.  4  st,                 0 00 4  cir.  2  st.                0 

00 

8  at.                         0 00 9  st.                     V.  i    mi 
7.87 

D  haze.  D.  haze.       0 00 D.  haze.  D.  haze.     0 00 3  cir.  5  st.                 0 

00 

1  cir.  2  st.                0 00 3  st.                      W.  t 00 1  cir.  1  st.                0     00 4.  r>4 
•J  cir.  ]  st.                     0 00 1  cir.                        0 00 0                                 0 00 1  St.                                   0 on 0                               0 00 0                              0 00 6.83 

Me.              o 00 D.  haze.  D.  haze.    0 00 D.  haze.  D.  haze.     0 00 10  st.                         0 00 10  St.                              0 00 10  st.                         0 00 

1.83 

10  nim.                          0 .01 
1(1  uim.                          0 

.02 
10  nim.                      0 

.01 

10  nim.                      0 10  nim.                      0 10  st.                         0 

.  01 

10.00 
1  in.  1  cir.  st.           0 00 2  cir.                        0 00 1  cir.  1  cir.  st.         0 00 1  ci.s.  lei.  en.  2s.  0 00 9  at.                       E.  t 

'oo 

5  st.                         0 00 
6.79 

1  cir.  1  st.                     0 00 2  cir.  1  st.                0 00 3  cir.  1  St.                 0 

00 

3  cir.  1  st.                0 

on 

4  st.                         0 00 8  st.                         0 

00 

2.87 11.  ha/c     1).  li:i/.-.        (I 00 3  cir.  st.  1  st.           0 00 1  cir.  1  cir.  st.  2  st.  0 00 •2  cir.  6  St.                 0 

oo 

9  st.                         0 00 a  st,                   o 

00 

6.54 
0                                      0 00 0                                 0 00 0                               0 00 0                                 0 00 0                              0 00 0                                 0 00 
1  cir.  st.  1  st.             0 00 10  st,                           0 00 10  St.                              0 00 10  St.                              0 00 10  nim.                      0 10  nim.                      0 

3.08 

1  cir.  st.                      0 00 1  cir.  2  at.                0 00 6  St.                         W.  t 00 8  at.                  NW.  t 

.00 

Oat.                  NW.t   00 9  st.                      W.1 

'oo 

5.68 

3.66 4.50 4.86 5.23 
6.08 

6.23 5.74 



300 EXPEDITION  TO  POINT  BAKROW,  ALASKA. 

Statement  showing  tJie  amount,  kind  and  direction  of  clouds,  and  amount  and 

[Washington  mean  time.    Correctiou  to  reduce  to  mean  local  time,  —5  hours  17  minutes.    Precipitation  ia  given  in  inches.    In  this 

1  a.  in. 2  a.  m. 3  a.  m. 4  a.  m.                                    5  a.  m. 
0  a.  m. 

i c i | § 1 
Date. 

Amount,  kind,  and Amount,  kind,  and       ~ Amount,  kind,  and I Amount,  kind,  and •H       Amount,  kind,  and 2 Amount,  kind,  and I 
direction  of  clouds.      _H, lion  of  clouds.       H.      direction  of  clouds. £. direction  of  clouds.      ]&.      direction  of  clouds.       §- direction  of  clouds. 

'£. 

! 1 i | I 1 
* £ 

-~ 

&< £ - 

1S82. 
Mnv    1 10  at.                          0 

00 

10  st.                              0 oo 10  st.                         0     00 10  st.                         0 00      10  St.                             0 00 10  st.                         0 nn 
May    2 1st.                        o 3  st.                        o 00 11  st.                           0     00     10  st.                           0 00      10  St.                              0 00 10  nim.                      0 
Mav    3 10  nim.                        0 .—     10  nim.                        0   .  — 10  mm.                      0   .01     lOuim.                      0 .  —  ,  10  uim.                          0 

.    

10  nim.                      0 

!oi 

MaV    4 10  St.                      NE.t on     10  st.                      NE.t   00 10  st                              0      00      10  St.                              0 00      10  st                              0 

oo 

lost.                         0 

May    5 10  at.                           0 
0) 

10  st.                                    0       (.0       10  St.                                   0       00 10  st.                         0 00 10  st.                           0 00 10  st.                           0 00 

May    6 1  cir.  «  st              E.  1 00 
5  cir.  st.  1  st.      NK.t   00      3  cir.  st  1st.       NE.*'  00 3  cir.  st.  1  st.      NE.* 

oo 

4  cir.  st  1  st.      NE.  t 

00 

2  cir.  st.  4  et            0 

00 

May    7 10  nim.                  NE.' .01     10  nim.                  NE.*.—      In  nim.                  NE.".—     10  nim.                  NE.'.Ol 10  nim.                      0 

.    

10  nim.                      0 

.01 

MaV    S     10  nim.                        0 .—     Hi  nim.                        o   .—     10  »t.                           0   ._ 10  st.                         0     00     10  st.                          0 00 10  st.                         0 DO 
Mav    9 10  nim.                      0 .—     10  nim.                        0    .01      10  nim.                        0   .01 10  nim.                      0 .OS 10  nim.                      0 

.01 

10  nim.                      0 

May  10 8  St.                       E.t 00 9  st.                       E.t 00       9  st.                           0     00 9  st.                         0 00 10  st.                         0 

00 

10  st.                          0 

'  00 

May  11 9  st.                         0 10  st.                     SE.t 00     ins;.                       SE.*    00 10  st,                              0 00 10  nim.                      0 

^_ 

10  nim.                      0 
May  12 10  st.                        S.  t oo     10  st,                 SSW.t   00 9st                   SSW.t   00 9  St.                           0 

00 

10  st.                         0 00 10  St.                              0 

May  13 10  nim.                      0 .—     10  nim.                  S\V».nl 10  nim.                 SW.    .  — 10  nim.                        0 10  nim.                      0 10  st.                           0 
May  14 10  st.                         0 (10     10  st.                           0 00 loiiim.                      0  .  — 10  bt.                        W.1 

.    

lost.                       W.t 00      lOst.                         W.t 

'oo 

May  15 10  st                    SW.t 

00 

10  st.                          0 00 10  st.                           0     00 10  Bt.                                    0 00 10  St.                           0 

00 

10  St.                           0 
i 

Mav  16 
Mav  17 

10  st.                         0     00     Dense  fog.                0 
10  st,                              0      "I)      10  St.                              0 

00 
00 

Ornse  fog.                 0 
10  st.                           0 

00 2  cir.    Dense  fog.   0 
lOst.                          0 

00 2  cir.   Dense  fog.    0 

10  st.                     '     0 

00 
M 

1  cir.    Dense  fog.    0 
10  st.                          0 oo 

May  18 Hist.                   SSE.t.—     lest.                         0 00 10  uim.                        0   .—     10  st.                           0 .—     in  nim.                      0 .  —     10  nim.                      0 .ni 
May  19 10  st.    Dense  fog.    0 00 Dense  fog.                0 00 Dense  fog.                0     oo 10  st.    Dense  fog.    0 

00 

10  st.    Dense  fog.    0 00      10  st                          W.t 

May  20 lOuiiu.                        0 

•  — 

10  nim.                      0 

•  — 

10  st.                         0   .01 10  st.                           0 00 10  St.                              0 00       10  St.                                   0 

on 

Mav  21 10  nim.                      0 
.01 

10  st.                         0 lOst.                         0     00     lost.                          0 00 10  St.                              0 00 10  st.                          0 
10  St.                              0      00      10  St.                              0 00 

Hi-use  fog.                   0      00      10  St.                         W.*    00      lost.                              0      00      10  St.                              0 

00 

Mav  23 10  St.                              0 

oo 

10  nim.                       0 

.  — 

10  St.                            E.-  .  01 
10  st.                              0 .—      lost.                              0      00      10  St.                              0 — 

Mav  2t 
lcir.leir.st.2st.E* 

00 

1  cir.  Icir.  St.  Ist.E.* 
00 

1  cir.  1  cir.st.  1st,  E.* 

00 

1  cir.  1  st.              E.* 00     Icir.  1st                E.«    00     10  st.                       E.* 
May  25 10  st.                        0 00 10  st.                         0 

00 

10  st.                           0 00 10  St.                              0 00 10  St.                              0 00 10  st.                          0 

Mar  26 10  st.                         0 

00 

10  st.                         0 

00 

lost.                           0 00 10  st.                           0 

00 

in  st.                         0 00 10  st.                          0 
Mm  27 9  st                        E." 00 

u  st.                        E." 
00 !t  st.                         E.*   00 Icir.  st.  1st          E.« 

00 1  st.                              0 00         0                                           0 

Mav  '2" 
1  cir.  st                   0 00 

1  cir.  st,  1  st.         E.* 

00 

1  cir.  st.  1st.          E.'    00       Icir.  st.  1st.          E.* 00 0                                 ii 00       1  cir.  1  Bt                 0 

00 

Mav  29 10  st                       E.* 00 10  St.                              0 

III 

lost.                                    0 00      10  st.                              0 

00 

lost.                         0     00     10  nim.                      0 
May  30 10  st                         0 00 10  st.                         0 

00 

10  St.                             0 00 10  st.                         0 00 10  st.                         0  i  00     10  st.                          0 00 

May  31 10  nim.                      0 

.- 

10  nim.                    E.* 
- 

10  nim.                    E.* 

.- 

10  st.                       E.* 

.— 

10  st                       E.*   00  ,  10  st                        E*. 
00 

Means. 9.00 a  42 
8.23 

8.71 8.  71                                            9.  00 

1  p.  m. 2p.m. 3p.m. 
4  p.m. 

5  p.  m. 

Up.  m. 
1882. 

I 

Mav    1 10  st,                          0     00 10  st.                            0 00 in  st.                              0 00 10  nim.                        0  !.  — 10  nim.                      0 

t    

10  nim.                      0   .  01 
May    2 4  cir.  3  st.                 0     00 4cir.2st                  0 

00 

3  cir.    Dense  fog.  0 00 D.  fog.    D.  fog.         0 00 
3  cir.  st.  2  st.         N.* 

00 

5cir.3st              N.*   00 
Ma'v    3 Dense  fog.                0     00     Dense  fog.                0 

00 

3  cir.                        0 00 5  cir.  2  st.                 n 

00 

D.  haze.    D.  haze    0 00 D.  haze.    D.  haze.   0  •  00 
May    4 10  St.                              0      00      10  st.                              0      00 10  st.                          0     00 10  st.                              0      00      10  St.                              0 00      10  St. 

May    5 5  cir.  4  st.           NE.t    00 4  cir.  2  st.           NE.t    00 3  cir.                        0 

00 

3  cir.                          0     00 0                               0 00       1  cir.                        0     00 

May    6 10  st.                   SW.t    no       list.                    SW.t    00 4  cir.  5  st.         .SW.t 00 3  cir.  6  St.            SW.t    on 10  st.                          0 

on 

10  st                          0     00 
May    7 lOst,                              ii .01      in  st.                              0 00 10  st.                          0 

00 

10  nim.                        0 

.  — 

10  nim. 

.01 10  nim.                        (i    .  — 
MaV    8 10  nim.                      0 .  —     10  nim.                      0 

.  — 

10  nim.                        0 

.  — 

10  nim.                      0 .01 10  nim.                      0   .—     10  st.                          0 .01 
Mav    !> lost                          0 00 t;  cir.  1  st                 0 Dii       5  cir.  2  st                 0 00       7  cir.  2  st                  0 Ou      10  St.                              0 00       10  St.                                    0 

May  10 9  st.                          o 00 in  .st.                         E.t 'HI        4  cir.  St.  5  St.           E.t no       3  cir.  5  st.              E.t 00     10  st,                            0 oo     lost.                        0 

May  11 9  St.                            o 00 0 Illl 9st                            0 00 8st                          0 00       9  st.                            0 00 9  st.                            0 00 
.May  12     10  at.                         E. ill      10                               0 D.  haze.    D.  haze.   0 00 10  8t.                                    0 00      li-                                    (I 

00 

Dense  fog.                 0 
Mav  13 lOst                                 '1      0(1      111  st. (in     in.  st.                            0 00  ,  lOst.                              0 00     lOst                          ii     nn     lost                          0 
MaV  14 lost.                              0     00      10  st.                              0 on       8  st,                            0 00      10  St.                              0 00     10  st. 9  st.                          0 00 
May  15 10  St.                              0 

.00 
lOst.                       SW.- 10  st.                    SW.* 

00 10  st.                          0 00     10  st.                          n     00 lOst                          0 

00 

Mav  16 3  cir.                        0 00 2  cir. on Dense  haze.              0 

00 

Dense  fog.                 0 00 Hist.                          0     00 10  St.                            0 00 
Mav  17 lost                        '1     oo 10  st. in  si.                            II 

on 

10  st.                            0 00 10  st.                        W.t    on      ]n  st.                            n 

00 

MaV  IK 10  st,                          ii     oo     lost.                          0     00 lost.                            0 00      10  st                              0 00 10  st.                      W.*   on     10  st. 
.list                0  :  00      2  cir.  2  st                      00       :i  fir.  3  st.            \V.t 00        4  cir.  4  St.               W.t 

nn 

1!  cir.  2  St.           ESE.      nn       .1  cir.  3  st.          ESI:.-    • 
7  st.                   SE.t   oo     lost.                   si;.: ou 10*t,                                 ii      00      lOst.                                 0 

00 

10  st.                            0  ,  00  '  10  st                            n 

.— 

M:iv  21 lOst.                              ii      CO      10  st.                              o      uii 10  st.                            0 00 10  nim.                      0 in  It                              0    .—      10  st,                              o 
::  cir.  st.  4  st.      NE.t    oo     lust.                   NK *  st.                     NE.*   00 10  st.                          0     00 10.  st.                                 0 (ill       10  St.                                    0 

in  -t.                              00     :o  st.                      E.*  00 list.                           E.*.00       8  St.                           E.*    00 :icir.  1st               E.* 
nn       2  cir.  2  st. 

V.lV  21 4  cir.  3st                         00       4  st.                         E.' 

.S   St. 

on      8  st.                     E.*  oo     nist.                     E.:    oo     10  st.                     I-:. 

00  1 

lost.                       o    on     lost,                       0 

00 

10  St.                              0 00 9  st                       E.t 00 Hist.                                        0 

00 

10  st                            0 

Mav  20 3cir.2st            NE.t 00        1  st                                 il 00 o                       o 
(1(1 

0                               0 

00 

1  st.                     NE.* 
00 0                                 0 

on 

Mav  27 ii                                 ii 

II 

00 0                                    (1 nil       (i                                 0 00 0                                           0 00 0                                    n 
1st.                 M:. on       4st                    NE.'    00 4  St.                      NE." 

00       4  cir.  st.                      0 00 
9  st                    NE.* 

00 9  st.                    NE. 
10  nim.                        ii    .—     10  st.                            0   .— 10  St.                                 0 00     10  st,                              0 11(1        1(1  St.                                        0 00 10  St.                                    I    
lost.                            0 00      10  St.                                 n 

00 

10  st.                            n 00       ID  St.                                    0 00 10  st.                          0 00 10  St                                    0 

May  31 10  st                           n I0«k                  NW.t 00 10  nim.                      ii 

.— 

10  st                   NW.  ' 
- 

9  st                        E.* on     <>st.                  ]•:.'  i" 
8.10 

•  7.81 

7.29 

7.77 

8.13 7.97 



EXPEDITION  TO  POINT  BARROW,  ALASKA. 

character  of  precipitation,  at  Uglaamic,  from  October,  1881,  to  August,  1883 — Continued. 

cable  "  signifies  rapid,  t  signiiic.s  «("<' '.    Daily  means  of  amount  of  clouds  on  the  right  below;  amount  of  precipitation  on  the  right  above.  J 

301 

7  a.  m. 
Sa.  m. !)  a.  m 

10  a.  m. 11  a.  m. 
12m. 

"E. 

Amount,  kind,  and 
direction  of  clouds. 

'E. 

Amount,  kind,  and 
direction  of  clouds. 

| Amount,  kind,  and 
direction  of  clouds. I 

Amount,  kind,  and 
direction  of  clouds. 

2 

'§. 

Amount,  kind,  und 
direction  of  clouds. 

•u
ol
!"
)l
dl
.i
 

Amount,  kind,  and 
direction  of  clouds. 

ci
pi
t:
it
i<
m.
 

L 

,-  - 

—  *
~ 

z 

£ £ £ £ « £ 

•< 

10  st.                           0 
10  nim.                        0 
10  uim.                        0 
Hist.                                  0 
10  St.                             0 

00 
.01 

'oo 

00 

10  st.                         0 
10  Dim.                      0 
10  uim.                       0 
10  st.                              0 
10  St.                           0 

00 

'oo 

00 

10  st.                         0 
lOst.                              0 
10  nim.                      0 
10  st.                         0 
10  st.                         0 

00 

!oi 
00 
00 

10  st.                         0 
10  st.                           0 
10  nim.                      0 
10  st.                         0 
10  st.                 ENE.  t 

00 

oo 

'oo 

00 

10  St.                             0 
10  st.                              0 
10  nim.                      0 
10  st.                         0 
10  st.                 ENE.  t 

00 
00 

'oo 

00 

10  st.                         0 
5  cir.  4  st.           NW.t 
Dense  fog.                0 
10  st.                         0 
4  st.                     NE.  t 

00 

00 

.01 
00 
00 

.01 

.01 

.04 

oo 

00 

1  cir.  st.  5  st.       SW.  t 
10  nim.                        0 
10  St.                           0 
10  nim.                        0 
lost.                         E.t 

00 

'oo 
'OO 

'.i  st.                    SW.t 
10  nim.                      0 
10  st.     Light  fog.     0 
10  nim.                      0 
10  st.                       E.t 

00 

00 

00 

10  st.                    SW.t 
10  uim.                      0 
10  nim.                      0 
10  nim.                      0 
10  st.                       E.I 

00 

.01 .02 

.01 
00 

10  st                   SW.t 
10  nim.                      0 
10  nim.                      0 
10  nim.                      0 
10  st.                       E.t 

00 

.03 

'oo 

10  st.                    SW.t ID  Dim.                        0 
ID  Dim.                          0 
10  uim.                      0 
10  st.                       E.t 

00 

!oi 

'00 

10  st                   SW.  t 
10  nim.                     0 
10  nim.                     0 
10  st.                         0 
10  st.                       E.t 

00 

!oi 
.01 

oo 

]oi) 
.07 
00 

10  st.                           0 
HI  st.                                0 
10  st.                                0 
ID  nim.                         0 
10  st.                             0 

4  cir.    Dense  fog.     D 
0 

ID  Dim.                         0 
in  st.                              W.t 
10  St.                                0 

.01 

(III 00 

CO 
00 
00 

'oo 

00 

10  nim.                      0 
ID  st.                                   0 
10  st.                           0 
ID  nim.                          0 
lost.                              0 

2  cir.    Dense  fog.  0 
10  nim.                      0 
10  nim.                       0 
1  cir.  st.  7  st.        W.t 

10  st.                           0 

'oo 

00 

'oo 

00 .01 

'oo 

00 

10  nim.                      0 
10  st.                         0 
10  st.                         0 
10  nim.                      0 
10  st.                         0 

1  cir.    Dense  fog.  0 
10  nim.                      0 
10  nim.                      0 
:icir.3  st.                0 

10  st.                         0 

'oo 

00 

'oo 

00 oo 
00 

10  st.                         0 
10  uim.                      0 
10  st                      W.t 
10  nim.                        0 
10  st.                           0 

5  cir.    Dense  fog.  0 
lOst.                      W.t 
10  nim.                      0 
3  cir.  2  st.                  0 

10  nim.                      0 

00 

'oo 

00 

'oo 

10  st.                         0 
HI  uim.                        0 
lost.                        W.t 
10  st.                           0 
10  St.                              0 

D.  fog.    D.  fog.         0 
10  St.                           0 
10  St.                           0 
3  cir.                        0 

10  st.                         0 

00 

00 

'oo 

00 
00 

00 

9  st.                         0 
Hi  Dim.                        0 
lost.                           0 
10  st.                           0 
10  St.                              0 

3  cir.     Dense  fog.  0 
10  st.                         0 
10  st.                         0 •J  cir.                          0 

10  st.                        S.t 

00 

'oo 

00 

00 

00 

00 

(ID 
00 
00 

.01 

.01 

00 

00 

.03 

.'  OJ 

10  St.                               0 
lost.                             0 
10  St.                                0 
10  St.                               0 
Hist.                                0 

00 
00 

'oo 

00 

10  st.                         0 
10  st.                           0 
10  St.                           0 
10  st.                           0 
lost.                         0 

00 
00 
00 

00 

00 

10  st.                         0 
10  nim.                      0 
10  St.                             0 
10  St.                             0 
10  St.                         0 

00 

'oo 

00 

00 

10  st.                         0 
10  st.                         0 
10  St.                 •        0 
10  st.                         0 
10  st.                           0 

00 

'oo 

00 
00 

10'  st.                         0 
10  St.                                0 
10  st.                             0 

4  cir.  5  st.              E.» 10  st.                              0 

00 

00 
00 

00 

00 

10  st.                         0 
lOst.                              0 
lost.                     o 
:>  cir.  4  st.               E.* 10  St.                           0 

00 
(Ml 

00 

00 

.01 

!oi 
00 
00 

10  St.                           0 
1  cir.                           0 
1  cir.  1st.                     0 

10  nim.                         0 
lOafc                        0 

00 

00 00 .111 
00 

10  St.                           0 
1  st.                           0 
2  cir.  1  st.                  0 

10  nim.                      0 
10  st.                         0 

00 
00 

00 

'oo 

10  st.                         0 
1st.                         0 

10  st.                    NE.t 
10  nim.    Dense  fog.  0 
Dense  fog.                0 

00 
00 
00 

'oo 

9  st.                  ENE.* 1st.                         0 
10  st.  ENE.  t  D.  fog.  0 
10  nim.                      0 
Dense  fog.                0 

00 
00 
00 

00 

8  st.                    NE.  t 
0                               0 

lost.                    NE.t 
10  nim.                        0 
Dense  fog.                0 

00 

00 

00 

.01 

00 

5  cir.  4  st.          NE.t 
0                               0 

ID  st.                      NE.t 
10  nim.                      0 

Dense  fo-.                0 

00 

00 
00 

'oo 

00 

.02 

Dense  fog.                  0 00 10  st.                         0 

00 

Dense  fog.                0 00 Oat.                      W.t 00 10  st.                      W.t 

00 

10  st.                      W.  1 00 

.- 

8.81 9.13 8.65 
9.00 8.71 

8.23 

7  p.m. 
8  p.  m: 9p.m. 

10  p.  m. 
11  p.  m. 

12  p.  m. 

Daily 

menu. 

HI  st.                                   0 
ID  st.                                   0 
HI  st.                                   0 
10  »t                           0 

_•.!!.                                             0 

'oo 

00 
00 
00 

9  st.                       N.t 
10  st.                          0 
10  st.                          0 
10  St.                              0 
2  cir.                        0 

00 

00 

00 

00 
00 

5  cir.  1  st.                 0 
10  st.                         0 
10  st,                          0 
10  St.                            0 
1  cir.  2  cir.  st  1st   0 

00 
00 

00 

00 

00 

1  cir.  1  st.                 0 
10  st.                          0 
10  st.                         0 
10  st.                          0 
4  cir.  1  St.                    0 

00 
00 

00 

DO 
00 

1  st.                         X. 
10  St.                           0 
10  st.                    NE.t 
10  st.                          0 

1  cir.  2  st.            NE." 00 

00 

00 

(ID 

00 

1   St.                                             0 

10  nim.                    N.t 

10  sr.                      NE." lost.                           0 

1  cir.  4  st.           NE.* 

(III 

'oo 

00 

8.71 

T.  '.!_' 

10.  00 <j.  M 

0 
0 
0 
0 

•.  fir.  3  st                     0 

00 
.01 

00 

00 00 

10  st                          0 
10  st.                          0 
10  st.                          0 
9  st.                          0 
4  cir.  4  st.                0 

00 
00 

00 
00 

00 

10  at.                          0 
10  st.                          0 
10  st.                          0 
3  cir.  2  st.                0 
3  cir.  3  et.                0 

00 
00 
00 
00 
00 

10  St.                            0 
10  nim.                      0 
10  st.                          0 
4  cir.  2  St.                  0 
2  cir.  st  4  st            0 

00 
.01 
00 
00 

00 

10  nim.                      0 
10  nim.                      0 
10  aim.                      0 
8  st.                    NE.t 
3  cir.  st.  2  st.            0 

[    

'oo 

00 

10  nim.                  NE.  ' 10  nim.                        0 
10  uim.                        0 :t  cir.  4  at.                 0 

0 

.01 

00 
00 10.1 

<>  St.                     0 
Dense  fog.                  0 

0 
Hist.                                   0 
10  st                             0 

00 

'oo 

00 

00 

1  cir.  7  st.                0 
Dense  fog.                0 
10  st.                          0 
10  st.                          0 
10  st.                          0 

00 

'oo 

00 
00 

9  st.                          0 
9  st.                          0 

10  st.                          0 
10  st.                          0 
10  st.                          0 

00 

00 

DO 
00 

2  cir.  6  st.                 0 
10  nim.                      0 
10  st.                          0 
10  st.                     SE.t 
10  St.                              0 

00 

'oo 

00 
00 

8  st.                          0 
3  cir.  st.  5  nim.         0 

10  st.                          0 
10  st.                       SE.t 
10  St.                            0 

00 '(Id" 

00 

10  st.                          0 
0  nim.                 SW.t 

10  st.                            0 
10  st.                     SE.t 
10  St.                              0 

CD 

.01 

(1,1 

•oT, 

10.00 

0 
LOit                             0 
lOlt                             0 
::  cir.  5st              SE.* 

ID  St.                                  0 

00 
00 
00 
00 
00 

10  st.                         0 
10  st.                          0 
ID  St.                              W.t 
10  St.                           0 
10  nim.                        0 

00 
00 
00 
00 

Hist.                                 0 
10  St.                              0 
10  st.                              0 

lOst.                         SE.* 
10  nim.                        0 

00 
00 
00 
00 

.01 

10  St.                              0 
10  St.                            0 
10  St.                              0 
lOst.                           0 
10  Dim.                        0 

00 

(ID 

00 

DO 

10  st.                          0 
Hist.                              0 
Dense  fog.                 0 
10  Dim.                        fl 
Hi  uim.                          0 

00 

00 
oo 

10  st.                          0 
10  nim.                        0 
10  si.    Dense  fog.    0 
10  sf.                          0 
10  uim.                        0 

00 

10.  CD 

9.  Sri 10  nim.                          0 
lost.                                   0 

•-'  cir.  1  st                  E.* 
ID  St.                                          0 

0 

'oo 

00 
00 
00 

10  nim.                        0 
10  St.                              0 

1  cir.  1  st              E.' 
10  st.                         0 
10  st.                           0 

'oo 

00 00 
00 

to  uim.                        0 
Hist.                            0 

1  cir.  1  St.                E.* 
10  st.                           0 
IDst.                                 0 

'oO 

00 

oo 

00 
10  nim.                      0 
10  st.                          0 

1  cir.  1  st.               E.* 10  st.                          0 

9  st.                       E.* 

'oo 

00 

00 

(ID 

Dense  fog.                0 
Hist.                              0 

1  cir.  1  cir.  st.  1  st.  E.- lost.                          0 
in  st.                            0 

'oo 

00 
00 
00 

10  st.                          0 
10  st.                              0 

lcir.lcir.st.2st.E.* 10  st.                          0 
10  st.                          0 

00 

00 

00 
00 
00 

7.    1 

7." 

0                                   0 
0                                   0 

NE.* 

Hist.        
             

             
 

0 
10  St.            

               
        

0 

00 

(III 
00 

oo oo 

0                                 0 
0                                   0 

lOst                      NE.« 
10  St.                              0 
10  St.                              0 

00 

(ID 

(1 

00 

00 

1  cir.  1  st.           NE.* 0                                       D 
lOst.                                    0 
Hist.                              0 
10  ~t.                              0 00 

DO 

00 

00 

00 

1  cir.  1  st.               E.* 0                               0 

9  st,                       E.* Hist.                              0 
10  St.                            0 

00 

00 

00 
00 
00 

1  cir.  1  st.                0 
1  cir.                        0 

10  st.                       E.* 10  st.                            0 
10  nim.                      0 

00 
00 

00 

00 

1  cir.  1  st.               E.t 
1  cir.  st.                     0 

10  St.                         E.* 0 
ID  nim.                        0 

00 00 

00 
1".  CD 

10  st.                         E.t 00 lOst.                           E.t 00 10  st.                          0 00 10  St.                           0 00 10  st.                          0 00 10  et.                  SW.t 

00 

9.04 

8.32 8.32 8.48 
8.35 

7.71 

8.65 

8.40 

{ Light  deposition  of  fine  frozen  particles. 



302 EXPEDITION  TO  POINT  BARROW,  ALASKA. 

Statement  showing  the  amount,  liind,  and  direction  of  clouds,  and  amount  and 

I  Washington  mean  time.    Correction  to  reduce  to  mean  local  time, —5  hours  17  minutes.     Precipitation  is  given  in  inches.    In  this 

1  a.m. 2a.m. 3a.m. 4  a.  m. 5  a.m. 0  a.  m. 

a a ^ c 
. 

Date. 
Amount,  kind,  and j Amount,  kind,  and 

1 Amount,  kind,  and 3 Amount,  kind,  and 1 Amount,  kind,  and 

0 

1 
Amount,  kind,  and I 

direction  of  clonds. a. direction  of  clonds. e. direction  of  clouds. 

'e. 

direction  of  clouds. 

£. 

direction  of  clonds. 

'E. 

direction  of  clouds. 

'S. 

1 

A. 

1 I 1 1 

1882. 
Jnne  1 
Jnne  2 

4  cir.  cum.  4  st      E.* 
Dense  fog.                 0 

00 

00 

2  cir.  3  st                 0 
Dense  fog.                 0 

00 
00 10  st.                          E.* 

Dense  fog.                 0 
00 
00 

Dense  fog.              0 
Dense  fog.                 0 

00 

00 

1  cir.   Dense  fog.     0 
Dense  fog.                0 

00     Dense  fog.                0 
00     Dense  fog.                0 

00 
00 

Jnne  3 10  st                     NE.* 
00 10  st.                          0 00 lost.                             0 00 10  st.                         0 00 10  st.                             0  ;  00      10  St.                             0 00 

June  4 10  st                          0 00 10  st.                          0 00 10  et                           0 

00 

10  st.                         0 00 10  st                                    0)      10  st.                             0 00 

Jnne  5 10  nim.                       0 .01 10  nim.                       0 
.01 

10  st                           0 10  st.                         0 00 10  St.                             0 00 10  St.                WSW.  t   00 
June  6 8  st                     SW.t 00 8  st.                    SW.  t 00 8  st.                     SW.  t 

0(1 

6st                   SW.t 

0' 

1st.                             0 00 1  cum.  1  st.         SE.  t   00 
June  7 1  st                     SW.t 00 1  st.                    SW.  t 

00 

1  st                     SW.  t 00 1st                      SW.t 00 1  st                      SW.  t 00      3  st.                   SW.  t  00 
June  8 1  cir.  st.                    0 00 I  cir.  st  1  st.            0 00 1  cir.  cum.  1  st        0 00 Dense  fog.                0 

00 

Dense  fog.                0 00     Dense  fog.                0 00 
June  9 1  cir.  st                    0 00 1  cir.  st 00 1  cir.  1  st.                 0 00 1  cir.  1  st.                0 

00 

1  cir.                         o     on       1  cir.                         0 
(10 

Jnne  10 10  st                        E.* 00 10  st.                        E.* 00 
10  st.                        E.* 

00 

10  st                        E.* 
00 10  st  E.*  Light  fog. 00      10  St.      Lij;lit  fog.     0 00 

June  11 1  cir.  st  9  at.       NE.  t 

00 

3  cir.  st  7  st       NE.  t 00 1  cir.  st.  9  st.       NE.  t 00 10  St.                             0 

oo 

10  st.                         0 

on 

10  st.                           0 

(III 

Jnne  12 8  St.                               0 00 8  st                         S.  t 

00 

9  st.                     SW.  t 

00 

9  st                 SSW.  t 00 9  st                 SSW.  t 
(ill 

list.                   SSW.  t 
00 

Jnne  13 8  st                          E.  t 00 8  st.                        E.  t 00 1  cir.  st  7  St.           E.  t 00 1  cir.  st  6  st         E.  t 00 4  cir.  St.  5  St.          E.  t 00 5  eir.  st.  4  St.      XE.  t 

June  14 Dense  fog.                 0 00 Dense  fog.                 0 

00 

10  nim.                       0 01 10  nim.                     0 

01 

10  nim.                         0 .17 10  st                             0    .  - 

June  15 Dense  fog.                 0 00 10  nim.                       0 
.03 

Dense  fog.                 0 10  st                         0 00 10  st                             0 00 10  st.                           (1 .OS 
June  16 
Jnne  17 

9  st  NE.t  Dense  fog. 
1  ci.  5s.  NE.*  Lt  fog. 

00 
00 

Dense  fog.                  0 
1  ci.  4s.  NE.*Ltfog. 

00 
00 

Dense  fog.                 0 
1  ci.  s.  3  s.  NE.*  L.  fog. 

00 
00 

Dense  fog.                0 
1  cir.  st  Lt  fog.    0 

00 

00 
Deuse  fog.                0 
6  ci.  st.  Light  fog.  0 

(III      Dense  fog.                  0 
00     Dense  fog.                0 

00 
00 

Jnne  18 
Jnne  19 

Dense  fog.                 0 
9  st                     SW.* 

00 
00 

Dense  fog.                 0 
1  cir.  st  8  st       SW.* 

00 

00 

Dense  fog.                 0 

9  st                     SW.* 

00 
00 

Dense  fog.                0 

10  st.               WSW.* 

00 
00 

1  cir.   Dense  fog.    u 
10  nim.                     0 

00       1  cir.   Light  fog.     0     00 
.—     10  nim.                SW.t.— 

June  20 3  cir.  st  5  st       SW.* 

00 

9  st                     SW.* 
00 

2  cir.  st.  Cst       SW.* 

00 

2  cir.  cum.  6  st.  SW.* 
00 7st                   SW.t!  00     Dense  fog.                0     00 

Jnne  21 Dense  fog.                 0 .01 Dense  fog.                 0 

,    

Dense  fog.                  0 10  uim,                     0 01 10  nim.                       0   .—     lOuiin.                       0   .  — 
Jnne  22 9  st                NNW.* 

00 9  nim.             NNW.* 

.    

1  cir.  st.  9  St.   NNW.* 9stNNW.*Lt.fog. 00 
3o.  3s.  NW.*  L.  fog.    00       9  uim.                NW.'    — Jnne  23 10  st                        N.* 00 

9  st                  NNE.* 

.— 

10  st.        •         NNE.* 10  st.                 NNE.* 
10  st                 NNE.  t,  00  ,  10  st.                  .\NK.i    (in 

Jnne  24 lei.  s.  8s.   NE.*Ltf. 

00 

3ci.2st.  NE.*  L.  fog. 00 1  ci.  s.  4  s.  E.*  Lt.  fog. 00 1  ci.  s.  1  s.  E.t  L.  fog. 

00 

1  cir.  st.  1  St.           0  j  00       1  cir.  cum.  1  st.       0     00 

Jnne  25 3  eir.  st.                   0 00 3  cir.  st  1st.             0 00 1  ci.  st.  1  ci.  cu.  1  s.  0 00 1  cir.  st.  1  st.      NE.t 

00 

2  cir.  1st                o     mi 1  cir.  st.  1  st. 
Jnne  26 9  st                    NW.t 00 8  st                   NW.  t 00 Dense  fog.                 0 

00 

10  st.                         0 00 10  st.                         0 00 10  st,                         0  .— 
June  27 10  st                          0 

00 

10  nim.                       0 

.  — 

10  nim.                       0 01 10  nim.                      0 01 lost.                           0   .—     10  nim.                       o    .01 
Jim.'  W 10  nim.                    N.t .—     lOst                        N.t 

.  — 

10  st.                        N.  t 00 10  st.                         0 10  st                           0  1  00  ;  10  st. 
Jnne  29 6  cir.  st.  1st    NNW.* 00 2  cir.  st.       D.  fog.   0 00 1  cir.  st       D.  fog.  0 

00 

10  at.                      N.* 

00 

Dense  fog.                0  |  00  '  Dense  fog. 

Jnne  30 10  st.                          0 00 10  8t.                                    0 00 lost                      0 00 
1  cir.  9  st.           NE.* 

00 10  st                         0 00 Dense  fog.               0     00 

Means. 6.46 6.10 6.00 6.56 6.23 
5.60 

1 

Date. 
1p.m. 2p.m. 

8  p.  in. 

4  p.  m._ 

6p.m. 

Ii  p.  in. 
1882. 

Jnne  1 1st.                          0 

00 

1  cir.  at.  1  at.           0 00 3  cir.  st  3  st.          E.  t 00 Dense  fog.               0 00 Dense  fog.               0 00 Dense  fog.                0     00 
Jnne  2 4  cir.  st               NE.* 00 2  cir.  st.  5  at.      NE.* 00 

2  cir.  4  st.           NE.* 
00 

3  cir.  3  st.             N.* 
40 

2  cir.  st  2  st.        N.* 
00 1  cir.  st  3  st.        N 

June  3 10  st.                          0 01 10  st.                          0 00 10  st,.                           0 00 
3  cir.  at.  4  at.     NE.* 

00 

2  cir.  6  St.           NE.  t 00 1  cir.  5  st.           NE.  f   00 
June  4 10  st                        E.  t .01 10  st.                        E.  t 00 10  st                        E.  t 00 10  st.                         0 00 lost                         0 00 10  st.                         o     00 

Jnne  5 Dense  fog.                 0 

00 

3  cir.  st.  4  st           0 bo 4  cir.  st.  4  St.              0 00 lost                         0 00 9  st.                       S.  f 

00 

9  St.                         S.  t    oil 
June  6 1  cir.  I  cum.             0 00 2st                          0 

00 

2  cir.  1  st.                 0 00 2st                         0 00 2  cir.  st.                  0 00 3  cir.  at  1  st.           0 00 
.June     7 2  cir.  5  st.            SW.  t 

00 

5  st                     SW.  t 

00 

5  cir.  st.                    0 00 3  cir.  2  st.                0 

00 

1  cir.  1  st,                0 00 0                                          0       00 
June  8 2  st.                                 0 00 5  st                        E.* 00 

3  st                        E.* 

oo 

9  st                      E.* 
00 

10  St.                   ESE.* 

00 

8  st.                  ESI. 
June  9 Dense  fog.                  0 00 Dense  fog.                 0 

00 

Dense  fog.                 0 00 Dense  fog.                0 00 
10  st                        E.* 

00 9  st. 

Jnne  10 9  st                        E.* 00 10  st                        E.* 00 
10  st                        E.* 

00 
8  st.                      E.* 

00 
9  st                        E.* 

oil 

4st                           K."    00 Jnne  11 Deuse  fog.                  0 00 Dense  fog.                 0 00 Dense  fog.                 0 

00 

a  st.                 E.* 
00 2  st                   SW.  t 

00 

0                                   0      00 
June  12 9  st.                   SSW.  t 00 6  st.                     SW.  t 00 2  cir.  1  st.           SW.  t 00 1  at.                           0 00 1  cir.  1  st.               0 

00 

2  cir.  2  st.                u     mi 
Jnne  13 
Jnne  14 

e  fog.                0 
Dense  fog.                  0 

00 
00 

Dense  fog.                  0 
Dense  fog.                 0 

00 
00 

Dense  fog.                   0 
Dense  fog.                 0 

00 
00 

Dense  fog.               0 
Dense  fog.               0 

00 
00 

Dense  fog.                 0 
10  St.                           0 

00 

0(1 

Dense  fog.                o 10  St.                                0 
00 
00 

June  15 
June  16 
Jnne  17 
Jnne  18 

Dense  fog.                 0 
Dense  fog.                 0 
Dense  fog                   0 
4  cir.  cum.  3  st.        0 

00 
00 
00 
00 

Dense  fog.                 0 
Dense  fog.                   0 
9  st.                          0 
3  cir.  2  St.                   0 

00 

00 

00 

00 Dense  fog.                 0 
Light  fog.                  0 
Dense  fog.                 0 
6  cir.  2  st.                 0 

00 

00 

M 

00 

Dense  fog.               0 
Dense  fog.                0 
Dense  fog.               0 
3  cir.  2  st.                 0 

00 
00 
00 
00 

1  cir.  7  st,           NE." 4  st.                   NE.  t 
9  St. 

lOst.                         W.t 

00 
00 

00 

0(1 

1  c.  7s.  NE.    Lt.  fog. 

5st                     NE."t 
10  st.                        E.* 9  St.                         W.  t 

00 

00 
00 
00 

9st                        SW.1 00 9  st                     SW.  t 

00 

10  st                        SW.  1    00 10  st.                    SW.  t 00 10  at.                   SW.  t 00 10  St.                      SW.t 00 

June  20     10  nim.                         0 Dense  fog.                 0 _ Dense  fog.                 0 00 10  St.                           0 

00 

10  st.                     W.  t 00 10  st.                w.  ; 00 

JuneL'l     Dense  fog.                  0 

'oo 

8  st.                        E.  t 

'oo 

10  st.                        E.t 00 10  st.                NNE.  ti  00 10  st.                         0 00 
10  St.                                   I1 

00 
uim.                 NW.t 

.  — 

9  St.                       NW.t 10  st.                           0 

00 

10  st.                         0  .— 10  st.                         0 

.  — 

10  st                          0 00 

,1  11111-2:1       8st                   NW.t 00 8  St.                     NW.  t 

'oo 

8st                    NW.t 00 6st                          N.t    00 4  st.                    NW.t 

00 

5  St.                     NW.i 

00 

June  24       ">  c'ir.  st.  1  st.            0 
00 3st                            0 00 1  cir.  1  st                 (i 

00 

1  cir.  1  St.                 0 0(1 1  cir.                         0 00 1  cir.                       0 00 

June  25       4  cir.  cum.  1  st.         0 00 5  cir.                           0 

00 

4  cir.                         (I 00 3  cir.                         0 00 4  cir.                         0 00 •2  cir.  3  cir.  st.  1  st.  o 
June  26                                          0 

00 

10  st                            0 

00 

Dense  fog.                 o 00 10  st.                          0 00 10  st                            0 

00 

10  st. 

00 

June  27       8  st.                 NNW.  t 00 6  St.                     NW.* 00 10  st,                   NW.* 

00 

lOst.                     NW.» 
00 

lOst.                    NW.* 
00 

8  St.                     NW.      Oil 

N.* 

00 

10  st                        N.* 

00 

10  st                          N.t 00 10  st.                      N.  t 00 10  St.                          0 00 

9st 

lost                          0 00 9et                          0 

00 

10  st.                            0 00 10  st                      N.  t 00 10  st.                                  0 00 

Dense  fog. 

Jnne  SO     Dense  fog.                 0 

00 

Dense  fog.                 0 

(K) 

Dense  fog.                0 00 Dense  fog.               0 00 Dense  fog.                0 

00 

Dense  fog.               o 00 

Mean.. 4.N 5.16 
4.86 

5.40 

0.60 
5.96 



EXPEDITION  TO  POINT  BARROW,  ALASKA. 

character  of  precipitation,  at  Uglaamie,  from  October,  1881,  to  August,  1883 — Contimu'd. 

table  *  signifies  rapid,  t  signifies  tlow.    Daily  means  of  amount  of  clouds  on  the  right  below;  amount  of  precipitation  on  the  right  above.] 

SOB 

7  a.  m. 8a.m. 9  a-m. 10a.m. 
11  :..m. Urn. 

A
m
o
u
n
t
 
 

of
  

pr
ec
ip
i-
 

ta
ti
on
. 

A  mount,  kind,  and 
direction  of  clouds. 

Pr
ec
ip
it
at
io
n.
 

Amount,  kind,  and 
direction  of  clouds. 

Pr
ec
ip
it
at
io
n.
 

Amount,  kind,  and 
direction  of  clouds. 

"cC 

Amount,  kind,  and 
direction  of  clouds. 

Pr
ec
ip
it
at
io
n.
 

Amount,  kind,  Mini 
ilirectiou  of  clouds. 

Pr
ec
ip
it
at
io
n.
 

Ann,  unt.  kind,  and 

direction  of  clouds. I 

Dense  fog.                          0 
Dense  fog.                   0 
10  st.                            0 
10  st.                              0 

00 00 
00 
00 

Dense  fog.                0 
Dense  fog.                0 
10  st.                         0 
10  st                         0 

00 

00 
00 

00 

Dense  fog.                0 
1  ci.  s.  2  s.  Lt.  fog.  0 

10  nim.                     0 
Dense  fog.                0 

00 

00 
00 

lo.  a.2s.  L.  fog.       0 
10  st.                NNE.* HI  nim.                       0 
10  nim.                       0 

00 
00 
00 

3  cir.  st  1  st.           0 

2  cir.  5  st.          NE.* 10  nim.                       0 
10  nim.                      0 

(Hi 
M .01 

1  cir.  st  1  st.             0 

:i  cir.  st.  :>  st.         XE." 10  nim.                           0 
10  nim.                         0 

00 
00 

'oo 

.00 

.00 

.02 

10  st.                   WSW. 
1  cir.  1  st.                SE.  t 
Sat                     SW.t 

Light  tog.                    0 
1  cir.                               0 

00 
00 
01) 
00 
00 

3ci.st.  5st  WSW.t 
1  cir.  1  cum.            0 
5  st,                      SW.  1 
Light  fog.                 0 
•J  eir.                           0 

00 
00 
00 
00 
00 

1  cir.  5  st     WSW.  t 
1  cir.  1  cum.           0 
(i  st.                   SW.  t 
4  at.  ENE.*   Lt.  fog. 
1  cir.                       0 

00 

00 

00 
00 
00 

9  at.                WSW.  t 
1  cir.  1  cum.           0 
8  st.                    SW.  1 
2  st.  ENE.*  Ltfog. 
Dense  fog.              0 

00 
00 
00 
00 
00 

8  St.                WSW.  t 
1  cir.  1  eiini.           0 
9  8t.                   SW.  t 
0                              0 
Dense  fog.                0 

00       4  st.                    WSW.  1 
oo       1  rir.  1  cum.             0 
no      :ist.                   SW.t 

0 
00     Dense  fog.                 0 

00 
00 
00 
00 

oo 

.03 

.00 

.00 

.00 

.00 

10  at    Light  fog.          0 
Hist.                                    0 
Bat.                    SSW.t 
s  fir.  st.  1  st.          XE.  t 

10  St.                                 0 

Dense  fog.                     0 
Dense  tog.                             0 
Dense  tog.                   0 
1  fir.    Light  fog.       0 

10  st.                  "  SW.  t 

00 
00 
00 
00 

00 
00 
00 
00 
00 

.01 

10  St.                             0 
lost.                             0 
7  st.                   SSW.t 

Denso  fog.                 0 
10  nim.                       0 

Dense  fog.                0 
Dense  fog.                0 
Dense  fug.                 0 
1  fir.   Light  fog.    0 

10  st.                   SW.  t 

00 
00 
00 

00 

00 

00 

00 (10 

00 

10  st.                      E.* 10  st.                         0 
9  st.                 SSW.  t 
Dense  fog.               0 
Dense  fog.                0 

10  st.                         0 
Dense  fog.                0 
1  ci.  st.  Denso  fog.  0 
1  cir.  cum.  1  at       0 

10  st                   SW.  t 

00 

00 

00 
00 .02 

.07 
00 
00 
oe 

00 

8  at.                       E.* Dense  fog.                0 
9  st.                   SSW.  t 

Dense  fog.                0 
Dense  fog.                0 

Dense  fog.                0 
I  lense  fog.                        0 
Dense  foir.                0 
1st.                         0 

lost                   SW.t 

00 
00 

00 

00 
00 

00 

(1(1 00 
00 

(HI 

8  st.                          E.* 
Dense  fog.                0 
!>  st.                 SSW.  t 

Dense  fog.                0 
Dense  foi:.                 0 

Dense  fog.                0 
fog.                 0 Dense  fog.                0 

1  st.                         0 
10  nim.                SW.t 

00 

CO 

on 
00 

oo 

00 

(HI 

00 
00 

lost.                          E.* Dense  fog.                    0 
'.1st.                      SSW.! 
Dense  fog.                    0 
Dense  tog.                    0 

Denso  fog.                   0 
Dense  fog.                   0 
Denso  fog.                   0 1  st.                             0 
10  st.                        SW.i 

00 
00 
00 
00 
00 

00 
00 
00 
00 

.00 

.00 

.00 

.00 

.-.'1 

.M 

.00 

.00 

.00 

.01 

D-  ];-e  fog.                             0 
HI  st.                                 0 
8  St.                        NW.  1 
8  St.                     NNE.t 
4  cir.  cum.  1  st.          0 

00 

00 

Dense  fog.                0 
10  st.                         0 
10  st                  NW.  t 
10  at                NNE.f 
4  cir.  st.                  0 

00 
00 
00 
00 

00 

Dense  fog.               0 
Dense  fog.                0 
10  nim.               NW.  t 
9  at                      X.  t 
5  cir.  st                  0 

00 

00 

Dense  fog.                 C 
Dense  fog.                 0 
10  st.                  NW.t 
9  st.                      N.  t 
3  cir.  cum.  2  cir.  st.  0 

00 

.'01 

00 Dense  fog.               0 
Denso  fog.                0 
10  st.                   XW.  t 
9  st.                      N.  1 
3  tir.  cum.  4  cir.  stO 

00 
00 

00 

'oo 

10  st.                            0 
Dense  fog.                 0 10  nim.                 NW.t 
9  st.                   NW.  t 
6  cir.  st.                      0 

00 

00 

'oo 

.05 

.02 

.01 

.00 

•-'  c  ir.  st.  1  at              0 
Dens.   fog.                      0 
Hi  st.                  NNW.* 
10  st.                                 0 
Dense-  fog.                            0 

00 
00 

00 
00 

2  cir.  at.  1  st           0 
10  st.                         0 
lost.               NNW.* 
10  st                         0 
Dense  fog.               0 

00 
00 
00 
00 
00 

1  cir.  cu.  2  ci.  s.  1  8.  0 
Dense  fog.               0 
10  st.               NNW.  t 
1(1  St.                                           0 

Dense  fog.                 0 

00 

00 

00 
00 
00 

2  cir.  cum.  2  cir.  at.  0 
Dense  fog.                 0 

10  st.               NNW.* 10  st.                           0 
Dense  fog.               0 

00 

00 

00 
00 
00 

3ci.  cu.  2ci.  stlst.O 

Dense  fog.                 0 10  st.               NNW.  t 

10  st                      N.* 
Dense  fog.                0 

00 
00 
00 

00 

00 

3  cir.  cum.  2  st         0 
Dense  fog.                 0 2  cir.  5  Bt                   0 

10  St.                          N.* 10  st                             0 

00 
00 
00 

00 

00 

.00 

ios 

.'oo 

Dense  fog.                  0 00 Dense  fog.               0 00 10  St.                          0 00 10  st                         0 00 10  Bt.                                  0 00 10  st                               0 00 .00 

5.00 5.10 4.73 4.70 4.66 5.00 

I  p.m. 
8  p.m. 9p.m. 10  p.  m. llp.m. 12  p.  m. 

Daily 

means. 

Dense  fog.                    0 
9  st.                          N.* 
»  st.                       NE.  t 

10  nim.                             0 

00 00 
00 

Dense  fog.                 0 
10  St.                       N.* 
1  cir.  7  st.          NE.  t 

10  nim.                     0 

00 
00 
00 
04 

Dense  fog.               0 
10  st.                      N.* 1  cir.  6  Bt.          NE.  t 
10  nim.                     0 

00 

00 

00 

01 

Dense  foe.                0 

10  st.                      N.* 9  st                   NE.  t 
10  nim.                         0 

oo 

00 
00 
02 

Dense  fog.                0 

10  st.                   NE.* 10  Bt                                  0 
10  nim.                      0 

00 
00 
00 

.03 

Denso  fog.                 0 

10  st.                       XE.- 10  st.                             0 
10  nim.                         0 

00 

00 

00 

.01 

9.  :n 

!l.  H 

S.t 
2  cir.  st.                       0 
ii                                      0 
1  st,                     ESE.' 

Hi  st.                          E.* 

00 00 

00 00 
00 

5  cir.  cum.  3  at.       0 
2  cir.  2  cir.  st.         0 
0                              0 
0                              0 

10  at                       E.t 

00 

00 
00 
00 
00 

9  st.                SSW.  t 
1  cir.  1  st.                0 
0                              0 
1  st                         0 

10  st.                      E.* 

00 
00 
00 
00 

00 
4  cir.  cum.  2  at       0 
1st                         0 
1  st.                         0 
1  cir.  st.  1  at.          0 

10  st                        E.* 

00  !    9  st                           0 
00       1  st.                           0 
00  i    1  cir.  at.                   0 

00  ;     1  cir.  st  1  st.             0 
00      10  St.                          E.  t 

00 
00 
00 
00 
00 

!>st.                               0 
1  st.                               0 

1  cir. 1  fir.  st.                      0 
10  st                             K. 

00 

00 

oo            :i.  -jr. 
00 

00               :i.  711 

8  st.                           E.* 
o                                    0 
4  cir.  1  st.                      0 

1  )ense  fog.                      0 
10  st.                                0 

00 00 
00 
00 

00 

9  at.                       E.* 0                              0 
3  cir.  1  at.                0 
1  ci.  st.  Dense  fog.  0 

10  st.                         0 

00 

Oil 00 
00 
00 

10  st.                        E.  1 
0                                0 
1  cir.  4  cum.  st.       0 

Dense  fog.                0 
10  st.                           0 

00 
00 
00 
00 
00 

9  at.                      E.  t 
0                              0 
1  cir.  4  st.                 0 
Dense  fog.                 0 10  st.                           0 

00       9  at.                        E.  t 
00       Icir.  st.4st   SSW.t 
00       8  st.                          0 

00  (    Icir.  9  at  E.*D.  fog. 
00  i  10  St.                          6 

00 
00 
00 
00 
00 

9  at                     NXE.t    00               ».]6 
Icir.  st.  7  st.              i>     mi              4.70 
9  at.                        E.  t   oo 

10  B(.  ESE.*  D.  fog.       00 
Dense  fog.                 0     00             :,  .41 

Dense  fog.                          0 
4  st.                           XE.  t 

Hist.                       I-:. 
lost.                          SW.t 
Rib                      SW.t 

00 

00 
00 00 

00 

Dense  fog.                 0 
Dense  fog.               0 
10  st                      E.* 
1  cir.  Scum,  st  SW.t 

10  St.                    SW.  t 

00  !  Dense  fog.               0 
00  i  Dense  fog.               0 
00  '  Dense  fog.                0 00      3  cir.  1  st.                0 
00  i     9  St.                      SW.t 

00 
00 
00 
00 
00 

Denso  fog.                 0 
Dense  fog.                0 
10  st.                   ESE.  t 
3  cir.  1  at                0 

10  st                   SW.  1 

00     Dense  fog.               0 
00  i  Dense  fog.                0 
00     Dense  fog.                0 

Oo       1  cir.  st.  7  st     SW.* 00       1  cir.  8  st                0 

00 
00 

00 

00 
00 

Dense  fog.                 0 

8st   NE.*  Lt.  to-. Dense  fog.                  0 

8  at.                      SW.- Icir.  st.  8  st.            o 

00               1.  7.'. 
00              1.21 00               3.  37 

00 

00               9.  62 

10  nini.                           0 
HIM.                              0 
111   St.                                                        0 

1  eir.  4  st.              NW.t 
1  ,  ir.                               0 

00 
00 
GO 
00 

10  nim.                       0 
10  nim.                       0 
10  st.                           0 
1  cir.  5  st.         NW.  t 
1  cir.                       o 

.01 

'oo 

00 
00 

10  nim.                       0 
10  et.                      N.  t 
10  St.                        0 
8  st.                  NW.t 
1  cir.  1  st.                 0 

.01 

'oo 

00 

10  nim.                      0 
10  st.                      N.  t 
•  9st                      N.* 
Denso  fog.                 0 
1  cir.  1  at.                 0 

.01      10  nim.                       0 
00     10  nim.                       0 

00     10  st                        N.* 00     Dense  fog.                 0 
00       1  cir.  1  cir.  st.          fl 

.02 

00 
00 

00 

10  nim.                           o 
lost.                          N.  f 
10  St.                            X 
Dense  fog.                  0 2  fir.  2  fir.  st.             0 

— 
—              6.  5C 

(HI            '.i  4i; 00               7.  12 
00 

:  cir.  at  2  at.     0 
10  st.                              0 

Icir.  7  st.              :,'W.* 9  st.                             \V.t 
lost.                                 0 

00 
00 
00 
00 
00 

r>  eir.  Sat          SE.  t 
Dense  fog.                0 
2  cir.   Dense  fog. 
8  st.                     W.  t 

10  st                         0 

00 

00 

00 
00 
00 

9st                           0 
10  St.                           0 
1  cir.   Dense  fog. 
Icir.  8  st.            vf.  1 

10  at                         0 

00 
00 
00 
00 
00 

9  cum.  st.                0 
lost.                             0 
2  cir.   Dense  fog. 

1  cir.  7  st.         NW.* 10  st,                         0 

00       9  at.                          0 

00     10  st.                   NW.* 00      Denso  fog.                  0 

00     10  st.               NNW.* 00      10  St.                            0 

00 
00 
00 
00 
00 

9  st                        W.  t 
Hist.                        XW. 
9  nim.                      N.t 

1  cir.  at.  S  st.    XXW  - 
10  at. 

00 

— 
00 

:..  7'.i 

tog.                   0 00 4  st.                NNE.' 

00 

4  at                NNE.* 00 
4  st,                ENE.* 

(HI 

1  st                 ENE.* 

00 

1  cir.  at  1  st            0 

4.  "7 

6.23 
5.73 

5.66 
5.  70 

6.13 6.53 



304 EXPEDITION  TO  POINT  BAEUOW,  ALASKA. 

Statement  shoiciny  the  amount,  kind,  and  direction  of  cluudx,  tind  amount  nnd 

[Washington  mean  time.    Correction  to  reduce  to  mean  local  time,— 5  hours  17  minutes.    Precipitation  is  javen  in  inches.    In  this 

1  a.  m. 2  a.  m. 3  a.  m. 4  a.  m. 

.">  a.  m. 

tt  a.  m. 

a q o !  § i g i 
Date. 

*2 

*3 

M a 
Amount,  kind,  and 2 Amount,  kind,  and 

~ 
Amount,  kind,  and s Amount,  kind,  and 

Jj 

Amount,  kind,  and       ̂        Amouut,  kind,  anil i 
direction  of  clouds. 

'S. 

direction  of  clouds. 

'E. 

direction  of  clouds. 

'=. 

direction  of  clouds. 

'S, 

direction  of  clouds.      'E.      direction  of  clouds. 
0. '" 

'5 

_;: 

I I 1 
1882. 1 

July    1 10  at.                          0 00 
Dense  fog.                 0     ('" 

10  ««                               0 

00 

Bat,                        0 00 a  st.                 w.  ; 

oo 

8  st.                       W.  t 00 

July   2 1  cir.  st  2  st           0 00 2  cir.  at  2  st.            0 

00 

1  cir.  cum.  3  st.       0 00 3  cir.  cum.  2  at.       0 

00 

4  st.                      W.  \   00 5  st.                      W.  t 
July    3 9  nim.                     0 .01 9  nim.                      0 

.01 

9  St.                              0 .01 10  nim.                       0 10  at.                          0 10  st.                           0 00 

July   4 1  cir.  st  6  at       W.  t DO 9  st.                     SW.  t 00 
9  St.                     SW.* 00       9  St.                        SW.* 

'oo 

9  at.                    SW.t 

00 

10  st.                    SW.  t 00 

July    5 3  cir.  cum.  4  st.    W.  t 00 2  cir.  cum.  7  st,    W.  t 

00 

1  cir.  st.  9  st.        W.  t 00 9  st.                       W.t 00 8  st                      W.  t 00 9  St.                        W.  t 00 
July    0 3  cir.  2  cir.  st.  1st.    0 00 3  cir.  3  cir.  st  1  at.  0 00 3  cir.  2  cir.  at.  2  st.  0 00 2  cir.  2  cir.  st.  1  st.  0 00 3  cir.  1  cir.  st.          0 00 2  cir.  2  cir.  at  1  st.  0 00 
July    7 1  cir.  1  st.                 0 

00 

1  cir.  1  st.             W.  ( 

00 

1  cir.  1  st.                0 

00 

1  st.                          0 00 1st.                          0 00 1  cum.  1  St.               0 

00 

July    8 2  cir.  2  at.                 0 00 •.'ci.  lei.  st.2cu.  at,  0 00 4  cir.  3  at.                0 00 4  cir.  3  st. 00 4  cir.  st.2?t.             0 00 4  cir.  at  1  st.            0 00 
July   9 1  cum.  7  at       NW.t 

00 

1  cum.  2  at           W.  t 

00 

9  st                      W.* 

00 

10  st.                      W.  t 00 Dense  fog.                 0 00 Dense  fog.                0 

oo 

July  10 1  cum.  7  st            S.  t 00 1  cir.  st.  «  st           S.  f 00 1  cir.  2  at.                0 00 1  cir.  st.  2  st.      SW.  \ 00 1  cir.  st.  4  st      SW.  t 

00 

4  st.                       SW.  f 

OH 

July  11 9  st.                 SSW.  1 

00 

9  at,                    SW.  t 
.02 

1  cir.  st  8  nim.     W.  t 

.05 

Icir.  st.  8  St.    SSW.t 1  cir.  3  st.                 0 00 4  st.                  WSW.  t 00 
July  12 9  st                    SW.* no 

1  cir.  st.  8  st.      SW.  * 
00 

Icir.  st.  7  st.      SW.' 

00 

8  St.                      SW. 00 
8  st.                  SW*.0 

00 8  at.                       SW. 00 
July  13 1  cir.  st,  1  st.        W.  t 

00 

9  st.  W.  *   Light  fog. 00 1  cir.  st.  8  st.        W.  t 00 1  cir.  st.  7  st  .        W.  t 00 9  st.                      W.t  00 9  St.                          W.  t 00 
July  14 1  cir.  st.                     0 

00 

1  cir.  st.  1  st.           0 

00 

1  cir.  st.  1  st.        W.* 
00 

Icir.  st.  1st.          W.* 00 1  cir.  7  st.             W.  t 

(It) 

1  cir.  3  st.             W.  t 00 

Julv  15 10  st                           0 00 10  at                       N.  t 00 1  cir.    Dense  fog. 

00 

Dense  fog.                  0 00 Dense  fog.                  0 00 Dense  fog.                 0 00 
July  16 1  ci.  st.  7  st  E.  *  Lt  f. 00 K  st.  E."     Light  fog. 00 lei.  st.  8s.  E.*  Lt.fog 00 9  st.  E.  *    Lt.  fog. 

00 

9  st.  E.  *    Light  fog. 00 10  st,  E.  *    Light  fog. 00 
Julv  17 1(1  mm.                        0 

.04 
10  nim.                     0 

.  — 

10  nim.                     0 .01 10  nim.                      0 

.  — 

10  nim.                        0 

02 

lOiiim.                        0 
July  18 10  st.  NN.  W.  t  Lt.fog 

00 

10  st    Light  fog.     0 00 lost.  NW.t    Lt,  fog. 

00 

10  st.                                 0 00 10  st,                            0 

00 

10  st.                            0 
July  19 9  nim.                      0 .112 

10  st.                    SW.* 

•  — 

lOniui.               S.  W.* 
.01 

10  st.                    SW.* 

•  — 

10  st.                    SW.t 00 10  st.                    SW.  t 

oo 

July  20 7  at                    SW.  t 00 10  st.                    SW.* 

00 

10  st                    SW.* 
00 

10  st.                   SW.  - 
00 10  St.                     SW.  1 

00 

10  st.                    SW.  f 00 

July  21 3  cir.  2  st.                 0 00 1  cir.  st  8  st.      SW.  t 00 1  cir.  7  st.                 0 

00 

1  cir.  st  8  st.            0 00 1  cir.  st.  9  st.    SSW.  t  00 1  cir.  st.  9  st.          s.  i 

(III 

July  22 1  cir.  st.  8  St.      SW.  t 00 1  cir.  5  st.           SW.  t 00 
8  st.                    SW.* 

00 

9  nim.                 SW.* 9  st.                    SW.  t  .  — 9  st.                    SW.  * 
00 

July  23  '    5  St.                     SW.' 00 '.1  st.                       SW.  * 00 
9  st.                    SW." 

00 

9  st.                        SW.* 

'(10 

9  st.                   SW.  t  .  o:i 9  st,                       SW.  I 
July  24 2  cir.  5  st.           SW.  t 00 1  cir.  at.  7  at.      SW." 

00 
2  cir.st  6  st   SSW.' 

00 
Icir.  at  9  at.      SW.* 

00 10  st.                    SW.  f 00 4  cir.  st.  6  st      SW.t 

July  25 3  ci.  cum.  2  st    SW.  t 00 2  ci.  cum.  2  at    SW.t 00 3  cir.  st.  1  st.        W.  t 00 2ci  lci.cu.3a.  SW.t 00 2  cir.  2  st                 0 00 2  cir.  2  at.                 0 00 
July  26 8  st.                 SSW.  t 00 9  at                        S.  t 00 9  st.                          0 00 10  st.                          0 00 10  st.                          0 00 10  st.                          0 00 
Julv  27 10  nim.                      0 

.02 
10  nim.                      0 

.  — 

Dense  fog.                0 .01 10  nim.                      0 

.    

10  nim.                      0 

.02 

10  ii  iio.                      0 
July  28 10  st.                          0 00 10  st.                    NE.* 

III) 

10  St.                     NE.  * 
00 10  St.                              0 00 

10  st,                     NE.* 
00 

10  st.                        NE.* 

III 

July  29 9  st.                  ESE.  * 00 9  at                 ESE.  * 00 
9  st,                   ESE.* 

00 
9  at.                      SE.* 

00 
9  st.                     SE.* 

00 list.                         SE.* 00 

July  30 2  cir.  1  at              S.  * 00 4  cir.  2  st.          SSE 

00 

5  cir.  3  St.           SSE.* 
00 

4  ci.  4  ci.cu.  Is.  SSE.* 
00 3  cir.  3  cir.  st,  2  st.     0 00 2  cir.  3  cir.  st.  3  St.   0 

00 

July  31 1  cir.  at  3  at     SW.  * 
00 

6  st,                    SW.* 00 
1  cir.  st  7  st.       SW* 

00 
1  cir.  st  4  at       SW.* 

00 

1  cir.st  6  st.       SW.t 00 1  cir.  st.  5  st.      SW.  t 00 

Means. 6.93 
7.35 7.41 7.74 7.38 

Date. 1  p.  m. 2p.m. 3  p.  m. 
4  p.  m. 

5  p.  m. 

6  p.  in. 
1882. 

July    1     10  at 

00 

lost.                  ESE.t 

00 

9  at                        0 00 10  nim.               ESE.t.— 10  nim.                      0 10  nim.                       o 
July    2 9  st,                    SW.t 00 9  st.                    SW.t 00 9  st,                    SW.  t 00 7  st.                    SW.*   00 1  cir.  1  st.                 0 

nn 

1  cir.  1  at.                 0 00 
Julv    S 
July    4 

Dense  foe.                0 
8  st.                    SW.t 

'oo 

Dense  fog.                0 
2  cir.  3  st.          SW.t 

00 

00 
Dense  fog.                0 
9  st.                       W.t 

00 
00 

Dense  fog.                0 
10  st.                      W.* 

00 
00 

Dense  fog.                  0 
1  cir.  8  st.             W.  t 

00 

00 
Dense  fog.                0 
9  st.                      W.I 

00 
00 

July    5     10  at                      "W.l 

00 

10  at.                      W.  t 00 3  cir.  3  at.             W.  t 00 4  st.                          0 00 4  cir.                        0 

00 

3  cir.  1  cum.  st.       0 III 
July    6      5  cir.  2  st.                 0 

00 

5  cir.  2  st.                  0 00 5  cir.  1  st                  0 00 4  cir.  st.  2  St.             0 00 2ci.lci.s.lc.s.ls.W.t 00 Ic.  Ic.  s.  2cu.  2s.  W.t 00 
July    7       Icir.  1st                  0 00 Icir.                        0 00 1  cir.  1  st                0 00 1  cir.  1  st.                0 00 1  cir.                        0 00 1  cir.                        0 00 
July    S      1  cir.                        0 

00 

1  cir.                        0 

00 

0                               0 00 0                               0 

00 

0                               0 00 1  cir.  1  cum.              0 

00 

July    9     Dense  fog.                0 00 Dense  fog.                 0 00 Dense  fog.                0 00 4  cir.  3  cir.  st.           0 00 3  cir.  cum.  1  st.        0 00 1  cir.  1  cir.  cu.  2  st.  0 

July  10      3  cir.  3  at                 0 00 Sat                          0 00 
8  st.                       N.* 

00 1  cum.  3  st.              0 00 1  cir.  2cum.  2st.  SW.  t 00 
•Jcir.  2cnm.  2st.SW.t 

00 
July  11       2  cir.  1  st                 0 00 4  cir.  2  at.                 0 00 5  cir.  2  st.                  0 

00 

4  cir.  cum.  3  st.        0 

00 

lc.2c.cu.2cu.3s.SWt    Oil 2  cir.  Ost.             SW.f 

00 

Julv  12      10  st                            S.* 

00 

Dense  fog.                 0 00 10  st                           0 00 
10  st.                    SW.* 

00 Dense  fo£.                  0 

00 

Dense  fog.                 o 

00 

July  13      4  cir.  2  st                 0 

00 

5  cir.                        0 00 4  cir.  1  at.                0 00 5  cir.  2  st.                 0 00 3  cir.  3  cir.  st.  1  st.    0 00 3  cir.  2  cir.  st.  3  st.  0 
July  14     Dense  fog.                0 

00 

Dense  fog.                0 

00 

Dense  fog.                 0 

.03 

10  nim.                      0 .02 10  nun.                       0 

.10 

10  nim.                       o 

July  15       1  cir.st.  5  st.N.'Lt.  f. 00 lci.st.3a.NE.tLtf. 00 Light  fog.                 0 00 Dense  fog.                0 00 Icir.  9st.NE.*D.fog. 

00 

Dense  fog.                0 
July  10     10  st                            0 

00 

10  st                         0     00     lOst,                          0 

00 

10  st.                         0 

00 

10  st.                          0     00 10  st.                          0 00 
Julv  n      10  nim.                        0 .05 10  nim.                        0   .06  |  10  nim.                        0 

.04 

lOnim.                       0 ,09 10  st.                          0 

,    

10  st.                          0 00 
Julv  in     10  St.                     SW.t 00 10  st                    SW.t,  00 8  st.                          0 00 9  st.                          0 

00 

5  cir.  1  st.                  0 00 
2  cir.  2  cir.  st.  'J  st.  " 

00 

July  19      5  cir.  st  4  at.            0 

00 

3  cir.  5st             W.t   00 3  cir.  st.  4  st.      SW.  t 00 4  cum.  4  st.          SW.  t 00 2c.2c.cu.lcu.ls.SWt 00 lc.2c.c.  leu.  Is.SW.t 
on 

Julv  20       4  cir.  f,  at.           SW.t 00 3cir.5st.          SW.t.  00       (1st.                        S.t 00 9  st.                    SW.t 

oo 

Icir.  Scum.  3  st.  SWt 00      2  cir.  2  st.           SW.t 00 
Julv  21      10  St.                           0 10  nim.                      o   .02     10  nim.                      0 .07 Dense  fog.                 0 .04 3  cir.  cum.  2  st.        0     00     Dense  fog.                  0 

00 

Dense  fog.                 0 00 8  st.                          0     00       (1st.                          0 

00 

8  st.                         0 00 •Jr.2ci.ru.lcn.lato     oo       lei.  2  ci.cu.  leu.  Is.  0 00 
9st                       SE.t 00 Ocir.  st.  1st.            0     00     5  cir.  st.  2  st.             0 00 3  cir.  2  cum.  3  st.   S.  t 00 le.lc.  3.3CU.3S.SW.  i    no 

lei.  st,  4cii.4st.SW.  I 
00 

July  24 3  cir.  1  at                0 

00 

2  cir.  2  st.                 0     00 4  cir.  1  st.                 0 00 3  cir.  1  st.                 0 DO 1  cir.  1  cir  st.  2  st.  0     00 1  oir.  st.  1  St.              0 00 

July  25 4  cir.  3  st                 0 00 2  st.                              0     00 9  St.                            S.      oo 9  st.                        S.  t 

00 

(ist.                    SW.*   00     10  at.                    SW. 00 
Jlllv  2li 7  st.                          0 

00 

9st                              0     00       !)st,                              0      00 9  at.                          0 00 10  st.                              0      00      10  st.                              n 00 

Dense  fog.                 0 

00 

'••  tag.                 0     00     Dense  fog.                  0     00 
10  st,                      NE.' 

00 (1st.                          W.t    in        S  si.                          W.t    00 
Julv  2n 7  at                    NE.' 

00 

Bat.                      NE.'    no list.                     NE.*   co 
9  St.                        NK.- 

00 
(1st.                        NE.-    00        list.                        NE.-    i.o 

10  st                     SE.* 00 9  at.                     SE.* 

11(1 

Bat.                   si-:,     nn 8  st.                 si-:. 
00 

3  cir.  5  St.             SE.* 
00 

1  ci.  1  ci.  st.  3  st.  SE.* 

III) 

July  30 :i  cir.  1  st.                0 
00 

3  cir.  2  st.                 o 3  cir.  1  at                 o 

•(III 

5  cir.  1  st                 0 00 1  cir.  2  cir.  st.  1  st.   0 
(111 2  cir.  2  cir.  st.  1  si.   o DO 

July  HI 3  cir.  st.  2  st.            0 M 3  cir.  st  2  st.            0 00 
8  st.                      TV.* 

DO 3  st.                              0 

00 

8  st.                    SW.* 00       4  St.                       SW.' 

..1 

M.-UIIS. 6.09 5.  77 

c.  2.1 

6.58 6.25 

f..  54 



EXPEDITION  TO  POINT  BARROW,  ALASKA. 305 

cliitntcter  of  prccipilatiuH,  tit  T'fi1<iftmie,from  October,  1881,  to  August,  1883 — Continued. 
table  *  signifies  rapid,  I  hignilic-s  4(010.    Daily  means  of  amount  of  clouds  on  the  right  below ;  amount  of  precipitation  on  the  right  above.) 

7  a  m. Sa.  m. 9a.m. 
10  a.  m. 11a.m. 

llm. 

i. 

Amount,  kind,  and 
direction  of  clouds. 

§ 

| 

£ 

Amount,  kind,  and 
dircc.tiun  of  clouds. 

§ 

I 
ft 

'S 

I 
Amount,  kind,  and 
direction  of  clouds. 

I 

£ 

Amount,  kind,  and 
direction  of  clonds. 

1 

1 
ft 

Amount,  kind,  and 
direction  of  clouds. 

1 

"S. 

1 
Amount,  kind,  and 
direction  of  clonds. 

1 
1 

'E. 

I
 

Amount  

of  
pi 

ta
tt
oo
. 3  st.                      W.  t 

7  st.                      W.  t 
10  st.                           0 
10  St.                    SW.  t 

00 00 00 

00 

1  cir.  cum.  4  st.   W.  t 
6  st.                     W.  t 

10  st.                         0 
8  st.                   SW.  t 

00 
00 

00 
00 

9  st                      W.  t 
9  st.                    SW.t 

10  nim.                      0. 
2  cir.  2  st.           SW.  t 

00 

00 

'oo 

9  st.                          0 
9  st.                    SW.  1 

10  uim.                        0 
2  cir.  2  st.           SW.t 

00 

00 

'oo 

2  cir.  cum.  6  st.        0 
10  st.                    SW.  t 
10  nim.                      0 
3  cir.  2  st.          SW.  t 

00 
00 

'oo 

9  st.                          0 
8  st.                    SW.  t 

10  nim.                      0 

3  st.                    SW.* 

00 

00 

.02 

.00 

.03 

.00 

10  st.                    W.t 
1  cir.  3  cir.  st  1  st.  0 
1  rum.  1  st              0 
2  cir.  2  st.                0 
Dense  fog.                0 

00 
00 
00 
00 
00 

9  st.                     W.  t 
5  cir.  st.  1  st.            0 
0                                 0 
1  cir.  1  st.                  0 

Dense  fog.               0 

00 

00 

00 
00 
00 

10  st.                      W.t 
1  cir.  3  cir.  st  1st.    0 
0                               0 
1  cir.                        0 

Dense  fog.                0 

00 

00 
00 
00 
00 

10  st.                      W.  t 
3  cir.  1  st.                0 
0                               0 
1  cir.                        0 

Dense  fog.               0 

00 
00 
00 
00 
00 

10  st.                      W.  t 
:i  cir.  1  St.                   0 
1st.                              0 
1  cir.  1  st                 0 

Dense  fog.                0 

00 

00 
00 
00 
00 

10  st.                      W.  t 
4  cir.  2  St.                 0 
1  cir.                        0 
1  cir.                       0 

Dense  fog.                0 

00 

(III 

00 

no 

no 

.00 

.no 

.00 

.00 

.04 

r.st.                    SW.t 
1  rir.  3  St.        WSW.  i 
9  st.                      SW.* 
8bt,                       W.t 
1  cir.  2  st.              W.t 

00 

00 00 
00 
00 

2  at.                    SW.  t 
2  cir.  2  st.      WSW.  t 

10  st.                    SW.* 3  cir.  1  st.             W.  t 
1  cir.  1st.             W.t 

00 
00 

00 

00 
00 

1  cir.  1  st.                 0 
2  cir.  2  St.       WSW.  t 

10  at.                    SW.  t 
3  cir.  1  st.             W.  t 
1  cir.  1  st.                 0 

00 
00 
00 

00 

00 

1  cir.  3  st                 0 
2  cir.  2  st.                0 

10  st.                    SW.  t 
4  cir.                        0 
1  cir.  cum.  1  St.        0 

00 
00 
00 
00 
00 

1  cir.  3  st.                 0 
1  cir.  1  st.                0 

10  at.                          S.* Ft  cir.  3  st.                0 
1  cir.  cum.  5  st.    W.  t 

00 

00 

00 
00 
00 

3  cir.  2  st.                0 
3  cir.  1  st,                 0 

10  st.                        S.* 3  cir.  1  st.                    0 

10  st.                      W.* 

(so 

00 

(III 

00 
VII 

.00 

.07 

.0,1 

.00 

.32 

Dense  fog.                0 
10  st.  E.*  Light  fog 
10  nim.                        0 
10  st.                           0 

SW.t 

00 
00 

.07 

00 00 

5  st.                       N.* 
Dense  fog                 0 
10  nim.                      0 
10  st.                          0 
10  at.                    SW.  t 

00 

00 

.06 
00 
00 

4  at.  W.t    Light  fog 
Dense  fog.                 0 
10  uim.                      0 
10  st.                         0 
10  st.                    SW.  t 

00 
00 

.05 
00 
00 

lei.  St.  4s.  N.  •  Ltf. 
Dense  fog.                 0 
10  nim.                      0 
10  st.                          0 
10  st.                    SW.  1 

00 
00 

.08 
00 
00 

1  cir.  st.  5  st.         N.* 10  at.                          0 
10  nim.                      0 
10  st,                          0 
10  at.                   SW.  t 

00 

00 

.06 

00 

00 

1  ci.  st  3  st.N.  *  Lt  f. 10  st.                         0 
10  nim.                      0 
10  st.                        S.  t 
lOst                    SW.t 

00 
00 

'  nil 

.00 

.'69 

.00 

.03 

9  st.                    SW.  t 
1  cir.  st.  9  St.            S.t 
9  St.                     SW.t 
9  st.                     SW.  t 
li  i  ir.  st.  4  St.      SW.t 

00 00 

00 
1)0 

00 

1  5  st.                    SW.t 
10  st.                        S.  t 
9  st.                    SW.  t 
9  st.                    SW.t 
2  cir.  st.  8  st      SW.  t 

00 
00 
00 
00 
00 

5  si.                    SW.  t 
10  st.                          0 
10  st.                          0 
4  cir.  2  St.            SW.  t 
2  cir.  st  7  st.      SW.  t 

00 

00 

00 
00 
00 

1  cir.  3  st.           SW.  t 
10  St.                            0 
Dense  fog.                 0 
4  cir.  2  st.                 0 
4  cir.  st.  5  st.      SW.  t 

00 

00 

00 
00 
00 

4  cir.  4  at.           SW. 
10  nim.                      0 
Dense  fog.                0 
4  cir.  1  st                 0 
5  cir.  st.  4  st.            0 

00 

'oo 

00 

00 

10  st.                    SW.  t 
10  at.                          0 
10  st.                          0 
3  cir.  3  st.                 0 
3  cir.  2  st.                0 

00 

'oo 

00 

00 

•     .00 

.13 

'.03 

.00 

1  cir.  2  st                 0 
lost.                          0 
lit  uim.                      0 
10  st.                    NE.* 
U  st.                      SE.* 

00 
.00 
.02 
00 
00 

2  cir.  2  st                0 
10  st.                    SW.  t 
10  nim.                        0 
10  st.                     NE.* 
10  St.                       SE.* 

00 
00 .03 

00 
00 

3  cir.  1  st.                 0 
10  st.                   SW.  t 
;0mm.                     0 

10  st.                    NE.* 
9  st.                     SE.* 

00 
00 

00 

00 

3  cir.  1  st.                 0 
10  st.                    SW.  t 
Dense  fog.                0 

10  st.                    NE.* 
10  at.                     SE.* 

00 
00 

'oo 

00 

3  cir.  2  st.                 0 
8  st.                    SW.  t 
Dense  fog.                0 

10  st.                    NE." 
10  st.                     SE.' 

00 
00 
00 

00 

00 

4  cir.  3  st.                  0 
8  st.                            0 
Dense  fog.                0 

7  st.                    NE.« 
10  st                     BE.* 

00 
00 
00 
00 
00 

.00 

!oo 
.00 

1  cir.  st.  9  st.       SE.  * 
1  cir.  5  st.           SW.  t 

00 
00 4  cir.  st  6  st.       SE.* 2  cir.  st  4  st      SW.  t 

00 
00 10  st.                     SE.* 3  cir.  st.  4  st.     SW.  t 

00 

oo 

7  cir.  st.  2  st.       SE.* 5  cir.  st.  3  st.      SW.  t 
00 
00 

7  cir.  st  1  st.  0 
4  cir.  st  4  St.  SW.t 

00 
00 

5  cir.  2  st.                0 
4  cir.  st  4  st.      SW.  t 

00 
00 

.00 

.00 

7.25 6.64 6.58 6.00 6.67 6.87 
1.46 

7  p.m. 8p.m. 9  p.m. 10  p.  m. 11  p.m. 
12  p.  m. 

Daily 

means. 

, 

10  at.                           0 
1  cir.  1  st                    0 
Dense  fog.                0 
lost.                       W.t 

'oo 

00 
00 

10  st.                         0 
1  cir.  1  ci.  cum.  Is.  0 

Dense  fog.                0 
1  cir.  8  st.             W.t 

00 
00 
00 
00 

10  at.                    SW.  t 
1st.                        0 
Dense  fog.                0 
1  cir.  7  cnm.  st.        0 

00 
00 
00 
00 

9  st.                   SW.t 
1  cir.  1  st.                0 
1  cir.  2  st.            W.  t 
1  cir.  1  cir.  st.  2  s.W.  t 

00 

00 

00 
00 

9  st.  0 
Icir.  st.  9  St.     ESE.f 
1  cir.  st.  7  st.  SSW.t 
1  cir.  st.  7  st.       W.  t 

00 

00 
00 
00 

2  cir.  st.  3  st           0 

9  st.                        S.* 1  cir.  st.  7  st.       W.  t 

1  ci.  2  ci.  st.  3  st  W.* 

00 
00 
00 

(III 

8.33 

:,.  7:. 

5.  GO 

7.58 

5  cir.  1  cnm.              0 
1  cir.  7  st.              W.  t 
1  cir.                          0 
1  cir.  1  cnm.              0 
2  cir.  2  cir.  cum.  1st.  0 

00 
00 

Oil 00 
00 

4  cir.  1  cum.             0 
3  ci.  1  cu.  st.  2  st.  W.  t 
1  cir.  1  st.                0 
1  cir.  1  cum.             0 
::  cir.  st.  l  at.          0 

00 
00 
00 
00 
00 

4  cir.  1  cum.             0 
3  cir.  1  st.                0 
1  cir.  1  st.                0 
1  cum.  st.                0 
1  cir.  1  cir.  at.  2  st.  0 

no 
00 
00 
00 

1)11 

5  cir.  1  cum.  0 
1  cir.  1  cir.  st.  0 
1  st.  0 
1  cir.  1  cum.  st.  0 
9  st.  0 

00 
00 
00 

00 

00 

3  cir.  2  cir.  st.  1st.  0 
1  cir.  0 
1  cir.  1  st.  0 
1  cum.  st.  0 

9  nim.  SSW.* 

00 
00 
00 
00 

.03 

.">  cir.  1  st                 0 

1  cir.  st.  1  at.            0 
1  cir.  1  cir.  at.  1  st  0 
1  cum.  st.                  0 
list.                               S. 

00 
00 

00 

(III 

.11] 

7.  62 

5.10 1.41 

2.41 

3.54 

1  i  i.^c.cu.2cu.l8.SWt 
1  ci.st.2cu,2stSW.  t 

Dense  fog.                  0 
3  cir.  1st.                     0 

Di'iise  fog.                   0 

00 

00 00 

00 

1  c.lc.cu.l  cn.l  s.SWt 
2  cir.  st  7  st      SW.  t 
Deuso  fog.                0 
2  cir.  2  st.                 0 
Dense  fog.                0 

00 
00 

00 

00 

2ci.  2cu.  s.  2s.  SW.t 

8  st.                    SW.* 
Dense  fog.                0 
1  cir.  1  st.                0 
Dense  fog.                  0 

00 

00 
00 

.02 

lci.lci.s.2cu.s.ls.SWt 

9  st.                     SW.* Dense  fog.                0 
1  cir.  1  at.                0 

10  st.                      W.  t 
00 
00 

00 

00 

.02 

1  civ.  st,  7  st.      SW.  t 

9  at                    SW.* 9  at,  W.  *  Light  fog 
1  cir.  st.                   0 

10  st.                       N.  t 

00 
00 

00 

00 

00 

9  st.                   SSW.t 
9  St.                       SW. 

1  ci.  s.  1  s.  W.'  L.  f.iL'. 
1  cir.  st.                    0 

10  st.                         N.t 

:>.  29 

6.41 

(1  •-'.-. 

5.41 
4.33 

1  c.l  c.  s.4s.  NE.'D.fg 10  st.                           0 
10  st.                         E.* 
1  cir.  2  cir.  st.  1  st.     0 
8  st.                       W.  t 

00 
00 00 

00 
00 

1  cir.  st.  3  st.      NE.* 
Dense  fog.                0 
9  st.                    NE.t 
3  cir.  2  cir.  st  1  st.  0 
1  cir.  8  st             W.t 

00 
00 

oo 
00 
00 

1  cir.  st.  3  St.      NE.* 
Dense  fog.                0 
1  cir.  4  St.                  0 
3  cir.  2  st.                0 
2  cir.  2  st.            W.t 

00 
00 
00 
00 
00 

1  cir.  4  st.           NE.t 
10  St.                           0 
10  st.                            0 
2  ci.  2ci.  cu.  4  st.  W.  t 
1  ei.lcu.  st.  2s.  W.t 

00 
00 
00 

00 

00 

1  ci.  7  s.  NE.  *Lt  fog. 
10  st.                          o 
10  St.                              0 
1  cir.  st.  7  st.        WMt 
7  St.                     SW.  t 

00 
00 
00 
00 
00 

1  ci.7st.  K.  '  L.  fof. 
10  nim.                          0 
Dense  fog.                f  0 
9  St.                          W.f 
8  St.                       SW.  1 

01) 

00 

00 
00 

4.16 

9.33 

8.45 

1  cir.  1  st.                  0 
1  cir.  4  st.  Light  fog.  0 
2  cir.  1  cum.  1  st.       0 
8  st.                     SW.  t 
1  cir.  st.  1  St.             0 

00 00 

DO 
00 00 

1  ci.  2  ci.  st  3  s.  SW.  t 
1  cir.  4  st.                 0 
1  cir.  2  cum.  2  st      0 
8st                    SW.t 
1  cir.  st  1  at.            0 

00 
00 
00 
00 

00 

2  cir.  2  cir.  st4s.  W.t 
3  cir.  2  st.                 0 
1  cir.  5  st.                 0 
2  cir.  6  st.                 0 
1  cir.  1  cir.  st  2  Bt.  0 

00 

00 

00 

00 

3  cir.  st.  2  st  0 
2  cir.  2  st.  0 
8st  0 
1  cir.  1  st.  0 
1  cir.  s.  1  en.  s.  2  s.  0 

on 

00 
06 

(10 

2  cir.  3  at.  0 
3  cir.  2  st.  0 

1  cir.  6  st.  SW.* 1  cir.  3  at.  SW.  t 
1  cir.  st.  2  at.  0 

00 

00 

00 
00 
00 

1  cir.  2  cir.  st  2  at.  0 
1  ci.  lei.  a.  4s.   SW  t 

9  St.                       SW. 
2  cir.  !>  st.             SW.t 
:i  rir.  cum.  3  St.          0 

00 
00 

00 
00 

00 

7.  SB 
6.79 7.  20 

10  St.                      SW." 
10  st.                             0 
9  st.                              W.t 

10  st.                               0 
1  cir.  2  ci.  st.  3  at.  SE.* 

00 
00 
00 

00 00 

9  st.                    SW.* 
lOst                    SWt. 
9  st.                    SW.  t 

10  st.                       E.* 
1  cir.  st  3  st        SE.* 

00 
00 
00 
00 
00 

9  st.                    SW.t 
10  st.                         0 
9  st.                    SW.t 

10  st.                        E.* 
1  cir.  1  at.            SE.* 

00 

00 
00 

00 

00 

5  st.        •           SW.t 
10  st.                         0 
Deuso  fog.                0 
8  st.                       E.  t 

1  cir.  2  cir.  s.  1  s.  SE.* 

00 

00 
00 
00 

00 

10  at.                    SW.* 10  st.                          0 
Dense  fog.                0 

8  st.                  ESE." 4  cir.  1  st.                c 

00 
00 
00 
00 
00 

10  st.                       SW.* 10  nim.                      o 
Dense  fog.                 n 

10  st.                   ESE* 
loir,  lit 

00 

00 

C.41 

a  4.-. 

9  33 7.70 

'Jcii.  :icir.  stl  st.    0 
1  cum.  4  st.          SW.t 

00 
01) 

2  cir.  2  cir.  at.  2  st  0 
2  cir.  3  st                0 

00 

00 

2  cir.  st.  2  st.          0 
1st.                          0 

00 
00 

1  cir.  st.  1  st.  0 

3  St.  W.* 

00 

mi 

1  ci.  st.  1  cu.  st.  W.  i 
4  St.  SW.  t 00 

Icir.stlst           n 
8  st.                      W.* 

00 6.08 

f..  ;:. 
5.01 5.32 1.71 5.  03 0.35 

0.  00 

P.  40 

H.  Ex.  44- 

-39 



306 EXPEDITION  TO  POINT  BARROW,  ALASKA. 

Statement  showing  the  amount,  kind,  and  direction  of  clouds,  and  amount  and 

[Washington  mean  time.    Correction  to  reduce  to  mean  local  time, — S  hours  17  minutes.    Precipitation  is  given  in  inches.     In  this 

Date. 

1  a.  m. 2  a.m. 3  a.  m. 4  a,  m. 
5  a.  m. 

6  a.  m. 

Amount,  kind,  nnd 
direction  of  clouds. 

Pr
ec
ip
it
at
io
n.
 

Amount,  kind,  and 
direction  of  clouds. 

Pr
ec
ip
it
at
io
n.
 

Amount,  kind,  and 
direction  of  clouds. 

Pr
ec
ip
it
at
io
n.
 

Amount,  kind,  and 
direction  of  clouds. 

'E. 

£ 

Amount,  kind,  and 
direction  of  clouds. 

Pr
ec
ip
it
at
io
n.
 Amount,  kind,  and direction  of  clouds. 

« 

'E. 

£ 

1882. 

Aug.   1 
Aug.   2 
Aug.   3 

9  at                      W.  t 
Dense  fog.                  0 
1  ci.  1  ci.  st  5  st  SW* 

00 
00 
00 

10  st                    SW.* 
10  st,                    SW.' 
Dense  fog.                0 

00     10  st.                   SW.  t 
00     10  st.                    SW.  t 
00     Dense  fog.                0 

00 
00 
00 

10  st,                   SW.  t 
10  nim.                      0 
Dense  fog.                0 

00 

'oo 

10  st.                   SW.  t 
10  nim.                      0 
Dense  fog.                0 

00 

'oo 

10  st                    SW.* 10  uim.                      0 
Denae  fog.                  0 

00 

.02 

00 

Aug.   4 
An-;.    :, 
Aug.    6 
Aug.  7 
Aug.   8 

1  cir.  at.  3  st.          0 
10  st                          0 
10  nim.                      0 
10  nim.                   W.t 

4cir.4st             W.* 

00      5  st.                    SW.* 
en     Dense  fog.                0 

.  03  '  10  nim.                      0 

.  01       1  cir.  st.  9  nim.  SW.* 
(HI         !)8t.                               W.* 

00 
00 

M 

10  St.                       W.  t 

1  cir.  at.  9  st     NE.* 10  nim.                      0 

10  nim.                  SW.-* 
9  St.                        W.* 

00     10  at                          0 
00     10  at.                       E.* .—     10  nim.                        0 

.  —     10  nim.                      0 

00       9  st.                      W.* 

00 

00 
.09 
.01 

00 

Dense  fog.                0 
10  at.                       E.  t 
10  nim.                      0 
in  nim.                          0 

10  st.                      W.* 

00 
00 

.02 

.02 

00 

Dense  fog.                0 
10  st.                          0 
10  nim.                      0 

10  at.                      w.* 
10  St.                          W.* 

00 

00 

.07 

Aug.   9 
Aui;.  10 
Aug.  11 
Aug.  12 
Aug.  13 

10  at.                    SW.* 
10  st               WNW.' 
10  st                        S.* 1  cir.  st.  4  st     SW.  t 
10  nim.                 NW.* 

00      10  St.                       SW.* 
Oil      10  St.                 WNW.' 
00     10  st.                       S.  t 
00       3  st.                    SW.t 

.—      9  st.                   NW.* 

.—     10  st.                     SW.* 
00     10  st                        W.* 
00     10  nim.                 SW.* 
oo       5  st.                   SW.t 

.  —     10  st.                   NW.* 

00      10  St.                         W.*    00 
00     lost.               WNW.'    oo 

.—     10  st.                    SW.*.— 00        3  St.                       SW.t    00 
00      10  st.                      NW.-    00 

10  st                       SW.t 

10  st                     SW.  > 10  st                    SW.  t 
5  St.                      SW.t 

10  at,                  NW.  t 

00 

00 
00 
00 
00 

10  st.                    SW.t 
10  at                    SW.t 
10  st                       SW.t 
Sat                    SW  t 

10  at.                   NW.t 

(III 

IIP 

Oil 

Aug.  14 
Aug.  15 
Aug.  16 
Aug.  17 
Aug.  18 

9  nim.                 NE.  1 

1  cir.  7  st.              K.  ' 
9  at.                  ESE.  " 
Icir.  cum.  9  st  SE." 
1  cir.  st.  6  at.        E.* 

00 

00 
00 
00 

9st.                    NE.t.- 
9  st                            E.»    00 
6  st.                      SE.*  00 
1  cir.  cum.  8  st.  SE.*   00 
1  cir.  st.  9  nim.     E.*  .  — 

10  st                     NE.  t 
10  st.                       E.  t 

Sat.                     SE.* 
10  st.                  ESE.* 
10  st                   ENE.* 

(III 
00 

(10 

00 

10  st.                    NE.t 
10  st.                         E.  t 

7  St.                       SE.* 
10  at                   ESE  ' 
10  st                       E.* 

00 
00 
00 
00 

00 
10  .st.                                    0 
10  uim.                     .  0. 

10  st.                        E.* 
10  st.                  ESE.* 
10  st.                       E.* 

00 

00 
00 

00 

10  at.                          0 
10  at.                          0 

10  at.                       E.« 
10  st,                   ESE.- 10  nim.                      0 

M 

00 

Aug.  19 
Aug.  20 
Aug.  21 
An-'.  •_"_' 
Aug.  23 

6  at                       E.  t 
Sat.                   SW.t 
1  cir.  st.  9  st         E.* 
1  cir.  at.  9  st.     NE.* 

10  St.                            0 

00 

00 
00 
00 
00 

2  st.                       E.t  00' 9  st.                    SW.t  00 

3  cir.  4  st.  "            E.t   00 
Icir.  st.  7  st.      NE.*   00 

10  st.                         0     00 

Icir.  st.  2  st.        E.t 
10  at                          o 
10  at.                       E.  t 

6  st.                     NE.* 10  st.                          0 

00 
00 
00 
00 
00 

Icir.  at.  2  at.         i:.i 
10  st.                    SW.  t 
10  si.                          0 

8  st.                     NE.* 10  st.                          0 
00 

00 

00 

00 

00 

2  at.                       E.  t 
10  st.                    SW.t 
10  at.                          0 
10  st.                          0 
10  st.                            0 

00 

00 

00 

00 

00 

2  st.                       E.t 
10  st,                          0 
10  st.                          0 
10  St.                                    0 
10  st.                          0 

00 

00 

0(1 

00 

Aug.  24 
Aug.  25 
An-.  JO 
Aug.  27 
Aug.  28 

10  st                    NE.* 
10  nim.                    E.  t 
10  nim.                      0 
lost.                      NE.t 
10  st                       E.t 

00 

!o2 
00 
00 

10  st                     NE.*   00 
10  nim.                      0  .  — 
10  nim.                 NE.*  .  01 
10  St.                           N.'    00 
10  nim.                    E.  t  .  — 

10  st                              0 
10  nim.                        0 

10  nim.                   NE.* 
10  nim.                    N.' 10  nim.                      E.t 

00     10  St.                           0     00 
.01     10  nim.    ,                    0  ..  — 

.01     10  st.                      NE.*.03 

.—     10  uim.               NNE.*.— 

.—     lOnini.                     E.t.— 

10  nim.                      0 
10  nim.                      0 

10  st.                    NE.* 10  nim.                      0 
10  nim.                     E.t 

!oi 

60 

.01 

10  nim.                        0 
10  nim.                       0 
10  St.                              0 

10  nim.                  NE.' HI  nim.                       E.  t 

.01 

no 

Aug.  29 
Aug.  30 
Aug.  31 

Means. 

10  nim.               ESE.  t 
10  st.                    NE.  t 
10  Ht.                                             0 

'oo 

00 

10  St.                              0    .— 

10  st                           E.*    00 
10  st                           E.t    00 

10  nim.                      0 

10  st.                       E.* 10  at                          0 

'oo 

00 

10  nim.                    E.  t  .  — 
10  nim.                 NE.  t  .  — 
10  at.                            0     00 

10  nim.                    E.  t 
10  st.                    NE.t 
10  at.                         0 00 

10  st.                      E.t 
lost.                      NE.t 
10  St.                              0 

'oo 

&  22                                            8.  96 
9.03 8.93 

8.93 

Date. 1p.m. 2  p.m. 3  p.  m. 4p.m. 

5  p.m. 
<tp.  m. 

1882. 
Aug.    1 

Aug.   '-• 

10  st.                    SW.* 
Dense  fog.                0 
In  st.                              0 

00
" 

00 

00
 

10  st.                   SW.* 
Dense  fog.                0 
10  st.                         0 

00 
00 
00 

10  st                    SW.* 
Dense  fog.                0 
10  st.                         0 

00     10  at                    SW.* 
00     Dense  fog.                0 
00       3  cir.  5  st.           NW.t 

00 
.02 

00 
9  at.                     SW.* 10  nim.                       0 

1  cir.  3  st.            SW.* 

00 
.01 
00 

Dense  fog.                0 
10  nim.                        0 
1  cir.  1st.            SW. 

in, Aug.   4 
Au^.    •' 
AH-,  i; 
An-:.    7 

Dense  foe.                0 

10  st.                       E.* 
7  st.                    SSW.t 

10  st.                          W.* 
.«   St.                                          S.  t 

00 
00 
00 
00 

00 

10  st                       N.' 10  St.                         SE.  t 
8  st                            S.  t 

10  st.                          W.* 
9  st.                        S.  t 

00     10  at.                       N.* 
00      10  St.                           E,  t 
00       8  st.                         S.  t 
00      10  st.                       SW.  t 
00       3  cir.  1  st.                 0 

00     10  st.                       N.*   00 
00     10  St.                      SE.  t   00 

00        8  St.                            S.  t|  00 
00      10  St.                       SW.  l    (in 
II"        7  <-ir.  '_>  st.                   0      00 

10  st,                          \V  . 
Hist.                        SE.t 
8  St.                       SW.  1 

8  St.                          W.  * 1  cir.  8  st.                0 

00 

00 

00 
00 
00 

10  st.                        \V. 
10  st.                       SK.  t 

8  st,                       SW.  1 

II  st.                          W.* 
9  St.                       SW.t 

nn 

00 

nn 

00 

Aug.    !l 
Ant;  in 
Aug.  u 
Aug.  I'J All-.  13 

HIIlilM.                                SW.t 

HI    St.                                                          0 

lost                  s.  t 
Di'lisn  fog.                    0 
Hi  st.                    NW.t .  II'.'. 

00 
00 
00 00 

10  st.                        W.* 10  Ht                       SE.t 
10  st.                        S.  t 
Dense  fog.                0 
111  si.                                    0 

.05      lOst.                     •     W.* 
00      10  St.                            S.  t 
00      10  st                            S.  t 
00     Dense  fog.                0 
00        9  St.                                 0 

(•o      Dfiise  fog.                o     on 
00      lost.                            S.  t.(>2 

00      1(1  st.                            if1.— 
(Mi     Dense  fog.                 0      00 
II"         list.                                    II       00 

10  st.                              0 
Hist.                         SW.  i 
10  nim.                        0 
10  nim.                        0 
10  at.                           0 

00 

!02 
00 

in  st.                    NW.- 
Bat                 s\v.t 4  cum.  4  St.                0 

10  St.                      NW.* 8  st.                    NW.t 

00 

.01 

.01 

Aui;.  14 
Aug.  15 

Aug.  17 

10  St.                              0 

ESE.* 

E.* 

SE.* 

10  at.                   E.* 

00 .00 

Illl 

00 

Oil 

10  St.                              0 

list.                  SSE.* 
Kst.                            E." 

10  st.                       E.* 
10  nim.                       E.t 

0(1      10  St.                              0 

00       9  st                     SE." 
00        6  St.                           E.* 
00      10  St.                           E.* 

.  —      9  at.                       E.  t 

00 

00 

00 

(III 10  St.                              0      00 

1  cir.  8  St.          ESK.'    on 
7  at.                         E.*   00 

Id  st.                         E.*    00 
7  st.                           E.t    00 

10  nim.                      0 

1  Kir.  8st.          ESB.* 
1  cir.  st.  8  st.           E.* 

10  st,                         E.* 
Icir.  8  at.               E.* 

'oo 

00 

00 
00 

10  nim.                        0 

1  cir.  st.  7  St.      ESE.* 
1  cir.  cum.  5  st.      E.* 

lOst.                        E.* 
10  st.                        E.* 

'oo 

00 

1)11 

(1(1 

Aug.  ID :    1  st.              0 
10  st.                              0 

lost.                M-:.  i 
3  c-ir.  4  st.            NE.  - 

111    SI.                                                   0 

00 Illl 
(HI 

00 
00 

3  cir.  2  st                  0 
10  st.                            0 
10  st.                     NE.  t 

1  i  ir.  3  st.            NE.  t 
in  st.                      NE.  t 

00      3  cir.  1  st                0 
00      10  St.                              0 
00      10  St.                        NE.  t 
00       5  cir.  st.  3  st         W.  ! 

00     10  st.                    NE.* 

00 
00 
Illl 

00 

00 

1  at.                              (l      1)0 
10  St.                              o      00 
10  at.                    NK 
1  cir.  2cir.  at  6st.  n     on 

10  st.                    \E.  t   00 

1  at,                         E.t 
9  at.                       SE.  t 

10  at.                  Nlv" 2ci.  stlcum.  2  st.  0 
10  st.                         E.  t 

00 

00 

00 
00 
00 

1st.                       E.t (1st. 

lost. 
1  cir.  2  cum.  2  St.     0 

10  st                         E.  t 

On 

nil 

00 

Aui:.  21 

All'.-.  L'.". Ang.2fl 
Aug.  27 

1(1  st.                         E.t 
10  nim.                          0 
10  st.                   8TB.1 

N.* 

1  cir.  8  at.              i-:.  t 

00 
.02 
00 

'oo 

10  st.                         E.  t 
Hliiim.                          0 
10  st.                      ME.  t 

10  nim.                    N.« 
9  st                       E.  t 

00 
.02 
00 

'oo 

10  st.                       E.t 
10  nim.                        0 
10  st.                    NE.  t 
10  nim.                     N.* 10  nim.                       0 

00 
.02 

00 

10  st,                 NNE.  1    on 
10  nim.                        ii    .03 
10  st.                    NE.  i    oo 
10  st.                        N.  1  .  01 
'.1st.                       E.t.— 

9  st.                    NE.t 
10  uim.                      0 

10  at.                    NE.* 10  at.                          0 
8  at.                    NE.  t 

00 
.01 
00 

00 

00 

10  st.                           0 
10  nim.                      0 

9  at                    NE.* 10  St.                                    n 
7st                    NE.t 

00 

'oo 

00 

00 

Aim.  :".' 

Means. 

in  st.                          0 
10  nim.                          0 
10  st.                              0 

00 10  st                 ENE.  t 
10  nim.                        0 
10  at                          0 

00 

.01 00 

10  st.                   ENE.t 
10  at.                         0 
10  st.                    NE.  t 

00 

'oo 

10  st.                 ENE.  t 
10  st.                         0 
10  st.                       N.  1 

00 

00 
00 

10  st.                 ENE.  t 
10  st.                         0 
10  st.                       N.  t 

00 

00 

00 

10  at                    NE.  t 
10  st                          0 
3  cir.  3  at.              N.  t 

00 
00 

00 

,01 
8.88 

8.61 

8.26 

8.96 a  19 
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character  of  precipitation,  at  Uglaamie,  from  October,  1881,  to  August,  1883 — Continued. 

table  *  signifies  rapid,  t  signifies  ilow.    Daily  means  of  amount  of  clouds  on  the  right  below ;  amount  of  precipitation  on  the  right  above. 

7  a.  m. 1a.m. On.  m. 

• 

10  a.  m. 11  a.  m. 12m. 
i. 

'I 

| 

•
|
 

g 
1 1 I 1 

E 

^a 

-  o 

5  — 

Amount,  kind,  and 2 Amount,  kind,  and Amount,  kind,  and '    Amount,  kind,  and 1 Amount,  kind,  and       - Amount,  kind,  and    \  3 

*1 

direction  of  clouds. 3 direction  of  clouds.      |§.     direction  of  clouds. a direction  of  clouds. ':,      direction  of  clouds. £ 
direction  of  clouds,      "i. 

3  "
 

1 ! I 

« 

2 1 A 1 

10  st.                     SW.t 

oo 
10  at                    SW.t   00     lost.                    SWit 

oo 

Icir.  St.  6  at     SW.t 00 10  Bt.                    SW.  t 00 10  Bt.                                    0 N 00 
10  st.                           0 
10  st.                           0 

'oo 

10  st.                         0     oo     Dense  fog.                0 
Dense  fog.                0     do     Dense  fog.                0 

00 
00 

Dense  fog.                 0 
Dense  fog.                0 

00 
00 Dense  fog.                0 

Dense  fog.                0 

00 

oo 

Dense  fog.                0 
Dense  tog.                0 

00 
00 

.08 
00 

Dense  fog.                  0 
10  st.                           0 

00 
00 

Dense  fog.                0     00     Dense  fog.                0 
10  st,                 ENE.t  00     10  st.                 ENE.t 

00  i  Dense  fog.                0 
00  I  lOst.                   ENE.t 

00  i  Dense  fog.                0 
00      10  st,                           E.* 

00 
00 

Dense  fog.                  0 

lost.                        E.* 

00 

00 

00 
.38 

10  nim.                            0 .01 lOnim.                      0   .—      8st.                        S.t.-1    8st                    SW.t 
00       8  St.                       SW.t 00 9  st                    SW.  t eo .24 

10  St.                            W.* 

00 

10  st.                      W.* 
00 

10  st.                        W.* 
00 

10  st.                      W.* oo  |  lost.                w.  * 

00 

4  st                      W.* 
00 .04 

1  cir.  1  st.              W.* 

00 

1  cir.  1  st.                 0 00      4  cir.  1  st.                0 00 4  cir.                          0 00       5  cir.  2  Bt                 0 

00 

9  st.                        S.  T 00               .10 

10  nim.                  SW.  t 10  nim.                SW.* 
.01     10  st.                    SW.t 

.    

10  st                     SW.  t 00     10  Bt.                     SW.  t 

00 

10  nim.                 SW.i 
.11 

10  st.                           0 00 10  st.                         0 00      10  st.                              0 00 10  st.                           0 00 10  st.                          0 00 10  st.                          0 
on        .      .02 

10  st.                      SW.  t 00 10  st.                    SW.i 00      lost.                       SW.t 00 10  St.                      SW.t 00 10  Bt.                    SW.  t 00 10  st.                          0 
oo             .  02 

Oat.                         SW.t 

00 

5  St.                     SW.t 

00 

10  St.                     SW.* 
00 

10  st.                    SW.* 

00 

Dense  fog.                  0 0 Dense  fog.                0 00 .03 
10  st.                        NW.t 00 10  nim.                NW.t 10  Dim.               NW.t.— 10  at.                   NW.t 

-  — 

10  st.                   NW.t 

00 

10  st.                   NW.  t 
00               .— 

10  st.                             E.t 00 10  st.                         E.ti  00     lOst,                         E.t   00 10  st.                      W.t 00 10  st.                      W.  t 

00 

lost.                              0 
00               .— 

10  St.                           E.* 00 HI  It.                      ESE.-     Ill      10  St.                      SSE.t    Oil 10  st.                     SE.* 00        9st                          SE*    00 
10  st.                     SSE.* 

(Ill          ._ 

10  st.                         E.* 00 10  St.                                     no 10  st                  E.*!  oo lost                       E.* 
00 

lOst.                           E.*    00 10  st.                        E.* 
00                 00 

Hist.                    ESE.* 

00 

Hist.                    ESE.* 00      10  St.                     ESE.*    00 10  st.                  ESE* 
00 

10  st.                   ESE  *   oo lOBt.                         SE  • 

00                00 

E.' 

.01 10  st.                         E.*    00 10  St.                            E.*    00 10  st.                       E.* 
00      10  St.                           E/    00 

10  »t.                        E.* 00               .— 

1  st.                              0 00 1  cir.  3  st.                 0 
00       3  cir.  1  st.                0     00  '    5  cir.  1  st.                0 

00        5  cir.  2  St.                   0 00       5  cir.  1  st.                 0 00                00 
Hist.                                  0 

00 

10  st.                            0     1)0 10  St.                              0 00 10  st.                          0 00      10  St.                              0 00     10  st.                          0 00                00 
10  St.                                0 00 Hist.                              0      00 10  St.                              0 

00 

10  st.                    NE.t 00      10  St.                     NE.  t 00     10  St.                      NE.  f 
0(1                00 

10  st.                      NE." 00 10  st.                        XE.*    00 2  cir.  4  st.           NE.* 
00 

3  cir.  2  St.           NE.* 00      3  cir.  2  st.           NE.* 
00 

3  cir.  3  st.            NE.* 

00                00 

HI  st.                                0 00 10  st.                              0     00 10  St.                              0 00 10  st.                          0 00     10  st.                          0 

00 

10  st                            0 00              .01 

H'nim.                            0 

;_ 

10  st.                              0    .  — 10  nim.                        0   .  —     10  st.                           0 .  —     10  st                              0      00 Sat                          0 00              .01 
10  nim.                          0 !oa lOnim.                       0   .01      10  nim.                        0   .—     10  nim.                        0   .02      In  nim.                        0  .03     10  nim.                        0 

.  03               .  31 

10  st.                                0 

00 
10  St.                             0      00      1C  St.                              0     00      10  Bt.                              0     00      10  St.                              0 00      10  st                              0 

oo             .07 

10  uim.                    XTE.» 

.    

10  St.                              0    .^ 10  st.                    NE.*  00     10  nim.                    N.*.—     10  nim.                    N.*.—     10  nim.                    N.* 
.—              .02 

Hi  nim.                         E-t 

.— 

in  nim.                      E.t.— 10  st.                       E.  t  .  —     10  st.                       E.  t 00      10  st                           E.  t 00      10  St.                           E.  t 

,10 

10  st.                             E.t 

00 

10  st.                         E.t    ill) 10  St.                              0     00      10  St.                              0     00      10  8t.                    ENE.  t    00 10  st.                 ENE.  t 

.— 

XE.t 00 11.  st.                    NNE.t    00 10  St.                      XE.t.—     lost.                   ENE.t.—     lOst.                   ENE.t.—     10  st                   ENE.t 
.—              .01 

10  st.                                  0 

00 

10  st.                 NNE.t 

00 

10  st                          S.  t   00 10  st.                          0 00 10  st.                          0 00 10  st.                          0 
00                00 

9.00 8.74 
&  48 a  38 8.26 8.12 

1.45 

7  p.m. 
8p.m. 

ttp.m. 

10  p.  m. 11  p.  m. 12  p.  m. 

Daily 

means. 

Dense  fog.                  i 
10  st.                              n 

00 Dense  fog.                   0 
10  St.                              0 

00 

00 

Dense  fog.                0 
10  nim.                      0 

00 

.01 
Dense  fog.                0 
8  st.                    SW.  t 

00 Dense  fog.                0 
Icir.  cum.  8  st  SSW.* 

00 

00 

Dense  fog.                0 

1  ci.  a.  3cu.  3s.  SW.* 
nil 

00 

6.87 
6.  00 

Dense  t'og.                    0      00 10  st.  WNW*.  D.  fog. 00 Dense  fog.                0 00 10  Bt                              W.  t 

'oo 

10  st                      W.t   00 9  st                      W.  t 

nn 

4.16 

Hist.                       NW.*     00 1  cir.  3  at.          NW.* 
00 

Icl.  2ci.  st.3s.NW.* 

00 

1  ci.  1  ci.  st.  6  st.    N.* 00 1  cir.  st.  9  st           N.*  00 10  Bt                                N.  t 00 

5.29 

10  nim.                          I)    .  — 10  nim.                      0 .06 10  nim.                        0 .05 10  nim.                        0 .10 10  nim.                      0   .  09 10  nim.                      0 9.58 
Bst,                    SW.t;  00 4  cum.  4  st.        SW.  t 00 4  cum.  5  St.        SW.  t 00 9  st.                     SW.  t 00 

9  nim.                   W.*.— 9  nim.                   W.* 

.02 
8.83 

gut                      W.*.— 9  st.                         W.* 00 
II   St.                                           W.* 

00 1  cir.  8st,              W.*i  00 10  st.                      W.* 

III) 

lost                      W.* 

oo 

9.41 
lost.                       SW.t    00 10  nim.                        0 

.02 
10  nim.                        0 .03 10  nim.                SW.t .02 

10  nim.                SSW.* .  U2 10  st                 SSW.* 

.01 

8.00 

Hist.                      NW.*    00 10  st.                           0 00 10  st.                   NW.* 00 
1  cir.  8  st.          NW.* 00      lOst,                 WNW.* 

00 

10  st,               WNW.* 
III) 

9.54 

1  cir.  8  st.             SW.t    00 9  st.                     SW.  t 00 10  st.                          0 

00 

0  st,                        SW.t 00       1  cir.  cum.  9  st       S.* 

(III 

II  St. 

on 

J>.  79 
8  St.                       SW.  t   00 Icir.  4  St.            SW.' 

00 1  cir.  5  Bt           SW.  f 

00 

7  St.                       SW.t .01       1  ci.  s.  2cu.  2  s.  SW.  t 00 1  cir.  st.  7  st.       SW.  t 

(in 

9.04 

10  st.                      NW.*    00 10  st.                    NW.* 00 10  st,                           0 

00 

10  St.                              0 

00 

10  st.                              0 00 
8  Bt.                    NW.* 

00 

."i.  t',2 

!l  st                     NW.  i    on list.                    NW.t 00 1  cir.  8  st.         NW.  t  00       9  st.                   NW.  t  00       9  st                NNW.* 00 9  st                 NNE.  t 00 

9.54 

Hist.                           E.t.— 10  Bt.                                E.  t 00 10  st                         E.t   00       9  st.                         E.*   00 1  ci.  1  ci.  Bt  6  Bt    E.* 
00 

1  cir.  cum.  8  st.   SE.* 
00 

II.  75 

K  st.                    ESE." 
00 

8  st.                   ESE.* 
00 9  St.                   ESE.*   00       •.'cir.8t.7st.     ES: lOst.                         SK  • 

00 
HI  st.                      SSE.* 00 

9.  33 

:;  cii-.  cum.  3st      E.* 00 2  cir.  cum.  4  st      E.*  00 2  cir.  cum.  5  St.      E.*    00       2  cir.  ciim.  6st.      E.*   00 
Icir.  st.  9  st.     ESE.' 

00 
Icir.  st.  8  Bt     ESE.* 

00 8  25 
lost.                         E.* 00 9  st.                         E.*   00 10  st.                         E.*,  00 Icir.  cum.  8  st.      E.*   00 10  st,                  ESE.* 

00 
10  st                       E.* 

00 9.87 
10  d.                       E.* 00 9st,                         E.*   00 10  st.                         E.*    00     10  st.                         E.t   00 9  st.                         E.* 

00 

8  st.                           E.  t 00 

9.50 

1  st.                         E.  t 00 1  cir.  1  st.                  0     00 4  cir.  1  st.            SE.* 
iiii       2  ci.2ci.  on.  2  st.  SE.  t   mi 1  cir.  6  st               E.  t 00 1  ci.l  ci.  s.5s.  ESE  t 

00 

Bit,                         SE.  t 11(1 9st                      SE.  t    00 10  Bt.                                    0 00       Icir.  st.  8  st            o 

00 

I  cir.  7  st                  0 

00 

1  cir.  8  at                  0 00 

9.54 

in  Bt                        NE." 00 !>  st.                         NE.*    00 10  st.                    NE.* 00      lOst                              0      ill) 10  st.                      XE.t 00 
1  cir.  st,  9  St.        NE.* 

00 

9.  8i 

Icir.  r.  st.               0 00 1  cir.  cum.  7  st     X.  t   00 lcir.8t.88t.          N.f    (in       list.                           0     00  !  lost                           0 

(III 

10  St.                              0 00 
10  st.                             0 00 lOst.                         E.t   00 10  st.                         0     00     10  st.                         0     00     10  nim.                      0 

.— 

HI  st.                           E.  t 01 

10.  00- 

list.                    NE.t 

00 

1  cir.  9  St.             XE.  t 00 
9  St.                        N'E.  f 

00      lOst,                           E.t    no      1                              ESE.  t 00       9  nim.                      S.  f 

9.  75- 

In  nim.                          0 

.  — 

HI  nim.                          n      "1 10  nim.                        0   .—     10  nim.                        0  '.  —     10  nim.                NE." .04 10  nim. 10.00 
1  cir.  7  st.            XE.  * 

00 
lei.  lei.  st.Ost.  XE.*   Oi) 1  ci.B.  :icu.4s.  XE."    00       9  st.                     NE.t   iin       list.                      NE.t 00        1  ci.  cii.4cn.ris.  XE.t    00 

9.62 

10  st.                            0 

00 

10  St.                                    0 

.  — 

list.                         E.tl  00     10  st.                     NE.t.-       2  cir.  cum.  8  st  XE.  t .  —    lost                xi-:.  t.— 
8  st.                      NE.t 00 9  st                    NE.  t 00 Icir.  7  st             NE."    00      lost.                              0      Oil      10  nim.                          II .  —       8  st                      XE.  t  .  — 

10  st.                    NE.  t 00 8  st                    NE.  t 00 8st                    NE.  ti  00      4  cum.  5  st.         NE.  1   do 10  st                    NE.  t no      I''                           XE.t   00 8.79 
lOst.                                0 00 10  Bt                                   0 00 10  st.                         0 00      10  St.                              0 00     10  st.                         0 00 10  st                         0     oo 

10.  00* 

4  st.                          N.t 00 1  cir.  st  1  st,         N.* 00 1  st                       N.  t 00 1  cir.  1  cir.  gt.  2  st.  0 00 8  st.                          o 

DO 

Icir.2cir.8t4st   0 
00 

8.09 8.09 8.11 8.67 

O.M 

8.88 a  59 
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xlmirinij  tlic  amount,  kind,  and  ilinrtion  of  c!<ni<lx,  and  amount  and 

[Washington  mean  time.    Correction  to  reduce  to  mean  local  time,  —  5  hours  17  minutes.     Precipitation  is  given  in  inches.     In  this 

Date. 

1a.m. 2a.m. :i  ii.io. 
4  a.  m. 5a.m. «  a.  m. 

I 
Amount,  kind,  and 
direction  of  clouds.      js. E 

Amount,  kind,  and 
direction  of  clouds. 

| 
« Amount,  kind,  and 

direction  of  clouds. 

ci
pi
ta
ti
on
. 

Amouut,  kind,  and 
direction  of  clouds. 

ci
pi
ta
ti
on
. 

Amount,  kind,  anil 
direction  of  clouds. 

ci
pi
ta
lu
m.
 

Amount,  kind,  and 
ililve'uon  111'  fi'UHls. 

ci
pi
ta
ti
on
. 

£ 

00 

00 

00 

L f I I 
: 
£ 

1882. 

Sept.    2 
7st                            0 

10  st.                            0 
8st                              0 

lOst                              0 lOst               NNW.  * 10  st.                          0 
00 
00 

10  st.               NNW.  t 
10  st                          0 

00 10  st                          0 
lOst                          0 

00 

10  st.                            0 
10  st.                                 0 

00 

(III 

S«pt.   3 
Sept.    4 
Sept.    r. 
Sept.   6 
Sept.  7 

1'  st.                  NW.  t    uo 
10  8t 

1  cir.  st  1  st.            0     00 
Dense  fog.               0    oo 
10  st.             EXE.  *  .  - 

9  st.                     NW.t 
SI  st.                              0 
1  st.                              0 

Dense  fog.                0 
10  uim.             ENE.  * 

i"!       .',  cir.  st.  3  st.            0 
00       4  cir.  st.  3  st             0 
00        1  st.                              0 
00     Dense  fog.                0 

.—     lOuim.                        0 

00 

Oo 

00 
00 

4  st.                          0 
2  cir.  st  2  St.             0 
1  st.                        ,0 

Deuse  fog.                 0 
9  nim.              EXE.  f 

00 
00 
00 

no 

3  St.                              0 
Light  haze.   4  st.      0 0                                 0 
Light  fog.                   0 10  nim.                        0 

00 
oo 

Oil 

(in 

;j  st.                       o 

Light  haze.    5  st.    0 
1    St.                                             0 

Light  fog.                 0 10  uim.                          0 

00 

00 
00 
00 

.111 
Xept.    8 
Sept.    St 
Sept  10 
Sept.  1  1 
•Sept.  12 

Ml  st.                       NE.  t    00 
Hist.                          E.t    UO 
10  st.                              0     00 
10  niin.                    E.  *  .  01 
9  st.                 NNE.  «   00 

lost.                   HE.  t,  00     lost.                    '      0 Mi  Him.                        0   .01      Ml  uim.                        0 
10  uim.                        0   .—      lost.                            0 
HI  nim.                        0   .  —     10  nim.                        0 
i)  st.                     NE.  t    00     lost.                           0 

00 

!oi 
00 

10  st                          0     00 
10  nim.                      0   .  — 
Ml  nim.                          0    .  — 

'>  nim.                          0   .  — 
6  st.                    NE.  t  .  — 

10  s't.                            0 
10  nim.                        0 
10  Him.                          0 
10  nim.                      0 
8  st.                            0 

on 

'oo 

10  st.                              0 
10  St.                             0 
HI  uim.                        0 
Minim-                          0 
9  uim.                        0 

.'01 

Sept.  Kl 
Mept.  14 
Sept  15 
Sept.  Hi 
Sept.  17 

10  niin.               NW.  *.— 
10  nim.                      0   .— 
Dense  fog.                  0     00 
1  ci.  St.  9st.  E.*d.  iia.    no 10  st                            0     CO 

10  nim.                 N  W.  - 10  uim.                        0 
1  st.                            0 
Denso  fOg.                         0 
list.                                    0 

.01 

'oo 

oo 

00 

10  nim.                      0 
In  Him.                          0 
1st.                              0 

Dense  fog.                0 
M  Him.                          0 

i'Jl 

00 

00 10  uim.                          0 
10  uim.                        0 
I.inht  haze.    2  st.     0 
10  st.                          0 

0  nim.                 NE.  - 

.01 
00 
00 

10  nim                         0 
Ml  nim.                          0 
10  St.                              0 

10  st.                          '    0 10  Him.                          0 

00 
00 

10  nim.                      0 
10  nim.                      0 
4  st                          0 

10  st.                          0 
10  nim.                        0 

.01 

00 

Sept.  18 

Sept.  HI 

Sept.  'JO 
Sept.il 
Sept.  22 

Dense  fog.                 0     00     lost.                   SW.  * Icir.  st9st.    XW.t    Ou       8  st.                   NW.t 
lOiiini.                 X\V.  t  .—     10  Him.                        0 
9st                  NW.t    00     Light  haze.    7  st.    0 

10  st.                    NE.t    DO     lost.                          0 

00 
oil 

00 
00 

Light  haze.     9  st.     0 
But                      N.t 

10  uim.                      0 
10  st.                          0 
10  st.                          0 

(III 

0(1 

no 
DO 

fi  st.                          0 
6  st.                   NW.t 

lost.                   NW.t 
lOst.                            0 
10  st                            0 

00 

00 

'oo 

00 

10  St.                              0 
9  St.                    N  W.  t 

10  st.                            0 
10  st.                                 0 
10  St.                           0 

00 

00 

00 

00 
00 

10  st                          0 
10  st.             5rw.  t 
lOat                       o 
10  nim.                      0 
10  st.                            0 

00 

00 

UO 

'oo 

Sept.  23 
Sept.^J 
Sept.  25 
Sept.  26 
Sept.  27 

1  cir.  1  st              E.  t 
lOst                        0 
10  st.                       N.  * 1  cir.  at.  9  at.     SW.  t 
lost                          0 

00 

00 

10 
.04 

00 

7  st                       E.  ' 10  St.                                0 

i  cir.  at  9  it        N.  ' 1)  st.                   SW.  t 
10  St.                            0 

00 
00 
00 

00 

00 

7  st.                       E.  * 10  st                          0 

9  st.                      N.  • 7  st.                              0 
10  st.                     W.  t 

00 

00 

00 

00 
(III 

Dense  haze.  9  st.   E.  * 10  st.                            0 

1  cir.  st.  4  St.         N.  * •1st.                   SW.t 
Mist.                         W.  * 

00 
00 
00 

00 

(III 

10  St.                            0 
10  st                              0 

9  cuui.  at.               N.  * 5  st.                       W.  i 
10  st                        W.  t 

00 

00 

00 

00 

00 

10  St.                                    0 
10  st                          0 
10  st                      N.  t 
3  cum.  3  at.            W.  t 
10  st.                     W.  t 

00 
M 
00 

00 

00 

Bepi.28 
Sept.  SI 
Sept.  :;o 

Means 

IQst                          0 
10  st.                          0 
9  st.                          0 

00 
00 .01 

9  st.                       S.  t 
10  nim.                      0 
9  st.                       S.  t 

00 .03 

00 

10  nim.                        0 
10  nim.                      0 
1  cir.  st  1  st.            0 

.08 

.01 

00 

10  iiim.                        0 
10  uim.                        0 
Dense  haze.    2  st.    0 

02 
01 
00 

lOst.                    SSW.  t 
10  nim.                          0 
Dense  haze.    3  st.    0 

'oo 

10  cum.  st.        SSW.  ' HI  Him.                        0 
2  cir.  3  st.                  0 

00 

.01 

00 

8.23 
8.16 

7.96 7.40 8.36 8.43 

Date. 
1  p.  10  . 2  p.  m. 3  p.m. 4  p.m. 

5p.m. 
6  p.m. 1882. 

Sept.      1 

Sept.    2 

lost                      X.i 
10  st                              0 (III 10  St.                       N.  t 

10  st         .                0 
00 10  st.                       N.t 

10  st.                         S.* 
00 
00 

10  st.                      N.  t 
10  st.                            0 

00 
00 

10  St.                         N.  t 
10  St.                                   (I 

00 
00 

10  st.                          0 
10  St.                                    0 

00 
00 

Sept.  4 

Sept.    0 

Sept.     1 

2  cir.  7  8t                0 
1  cir.                          0 
1  cir.                          0 
2ci.2cU-u.lcu.BtO 

10  st                    NE.* 

III) 

M 
DO 00 

00 

1  cir.  st.  8  st            0 
1  cir.  1  st                 0 
1  st.                          0 
2  cir.  3  cir.  cu.  3  st.  0 

10  st                    NE.* 

oo'
 

00 

00 

00 
00 

1  cir.  st.  8  st           0 
1  cir.  1  st.                0 
1st.                         0 
4  cir.  cum.  5  st  NE.  t 

10  st.                      NE* 

00 

00 

00 

00 

00 

3  cir.  3  st.                0 
1  St.                                    0 
1st.                         0 

Dense  haze.              0 
10  st.                    NE. 

00        G  St.                              0 
00        1  St.                              0 
00       1  st.                           0 
00      lOst.                        XK.  i 

00      10  St.                        NE.- 

00 
00 
00 

00 

00 

6  St.                              0 
1  St.                              0 
1    St.                                                   0 

10  st.                    NE.  t 
10  st.                    NE.t 

00 

00 

no 

Sept.     * 
S-pt.     !l 
Sejit.  1" 
Sept.  11 
Sept.  12 

l"st.                    NE.t.— 
10  st                           0     00 
ill  st.                        E.*.— 
10  st.                       E.t  00 

NW.t  00 

10  st                    NE.  t   IHI 
10  at.                         0     00 
lost 
10  St                                  (I    00 
10  st                             0   00 

10  st.                          0 
10  st.                          0 
10  uim.                      0 
Kst.                    NE.t 

10  st.                           0 

00 (III 

.01 

00 

UO 10  st.                         0     UO     10  st.                          0 
Hi  ,st.                              0      00      10  St.                              0 
HIM.                      E.*.—     Hist.                      E.- 
8  St.                        NE.t.—       8  St.                       NE.t 
8  St.                    NW.  t   00       8  St.                    NW.  t 

00 
00 

00 

00 
00 

10  st.                          0 
10  St.                              0 

in  st.                       E.* 7  st.                    NE.  t 
10  st.                  NW.t 

00 

00 00 

00 

Sept.  13 
Sept.  11 

Sept.  If, 
Sept.  Ill 
Sept.  17 

lOst                          N.t    00 
10  st                       E.  t  .  - 
4  st.                           0     00 
2  cir.  2  st                 0     00 

10  st                          0     00 

1  cir.  9  st              N.  t   00     10  »t.                         0 
lout.                     SE.  t   00       1  cir.  7  st.                0 
'.1st.                     SE.  t   00       1  cir.  8  st.           SE.  t 
1  cir.  1st                   0     00       1  cir.  1  cir.  St.  2  st.  0 

lOst                       NE.'    00  ;  lOst.                        NE.t 

00 

00 

00 

00 

00 

10  St.                                   0       00 

Dense  fog.                0     oo 
8  st.                 si-:.  t  oo 1  cir.  St.  1  St.          I. 

lost.                                !)      lid 

Hist.                                    0 
Dense  fog.                     0 
2cir.4st              SE.  t 

4'  St.                              0 
10  St.                              0 

00 

00 

(III 

00 
00 

10  St.                                    0 

Dense  fog.                0 2  cir.  2  St.                   0 

7  St.                            n 
10  st.                              0 

00 

00 
00 
00 
00 

>ept.  l.s 
Sept.l!! 
Sept.  20 

Sept.  21 

Sept.  24 

Sept.  -:, 
Sept.  'JO 
Sept.  27 

10  st                    SW.* 
1  cir.  cam.  9  st.    W.  1 

10  st.                          0 
lost                 NE. 

',',  cir.  5  St                   0 

1  cir.  4  st.         EKE.  t 
10  St.                                    0 
10  st.                    NW.t 
10  Dim.                        0 
lie  use  fog.                   0 

00 
00 
00 00 

00 

.01 

00 

10  St.                           0 
10  st.                      W.  t 
1  cir.  cnm.  7  st.        0 

10  st                    NE.  t 

10  st,                       E.* 

1  err.  r.  si.                E.t 
10  st.                              0 
Hist.                                 0 
10  nim.                      0 
10  st                          0 

00      10  St.                              0 
00     10  st.                      W.  t 
no       2  cir.  cum.  6  st.      0 
00     10  St.                      NE.  t 
00      10  st.                         E." 

on       2  cir.  Ht  3  st.          E.t 
00       10  St.                                   0 

.—      lost.                    XW.i 

.—      10  oim.                          0 
(ill      Dense  fog.                 0 

00 

00 

(HI 

00 
00 

00 
00 

00 

.01 
00 

10  St.                           0 
lost.                       W.  t 
1  cir.  2  cir.  tu.  2  st.  0 

10  St.                         E.  t 

8  st.                        B.« 

ii  cir.  st.  2  st.          E.t 
Ids!.                    NNE.  1 
M'  Him.                          |i 
Ml  nim.                          o 
Dense  log.                   0 

00 

00 

oil 

rj 

00 

00 

cu 

in 

'(III 

Dense  fog.                0 
lOst.                       SW.t 
:!  cir.  cum.  ">  st.        0 

10  st.                         E.t 

2  cir.  7  st.               E.* 
::  cir.  2  cir.  st.  1  st.  0 

10  St.                       N.t 
4  cum.  4  st.               0 

SW.  1 Dense  ('114.                         0 

00 
00 

00 
00 

00 

00 
00 

'oo 

Dense  fog.               0 
10  st.                        W.  t 
3  eir.  C  St.                   0 

10  St.                           E.  t 
B»t                            K. 

:;  cir.  2  st.  '             c 

10  st,                      N.t 
Bat                        ii Ml  .st.                         SW.t 

Dense  t'og.                    0 

00 

00 
00 
00 

Illl 00 

00 

00 

00 
00 

Bepta 
Sept.  2!l 
Sept.::o 

Means 

Dense  fog.                0 
10  iiim.                          0 
-'eir.  2  cir.  st.  2  st.  0 

00 
.01 
00 

Dense  fog.                0 
Minim.                          0 

lost.                           E.» 

00 

.02 
00 

::  cir.    Dense  fog.  0 
III  nim.                          0 
10  St.                           E.* 

00 .01 

00 

i!  cir.  .1  st.            S\\ 
in  nim.                        0   .01 

10  st.                         E.«    00 

Mist.                           SW." lost.                         0 

10  St.                           I'. 

00 

'oo 

10  St.                       SW." Dense  fog.                  0 
10  St.                         E. 

00 
00 

7.73 8.50 
8.20 

7.33 7.46 7.26 



EXPEDITION  TO  POINT  BARROW,  ALASKA. 

vlutrm-kr  of  precipitation,  at  Uglaamie,  from  October,  1881,  to  August,  18S3 — Continued. 

tulilr     sanities  rapid,  1  signifies  sluie.    Daily  means  of  amount  of  clouds  on  the  right  below ;  amount  of  precipitation  ou  the  right  above.] 

300 

. 

9a.m. 

.. 

7  a.m. 
S  a.  in. 

10  a.  m. 11  a.  in. 12m. I 
d 
o § 

| 

d 
1 i tj 

Amount,  kind,  and 
direction  of  clouds. 

I Ainouut,  kind,  and 
direcliou  of  clouds. 

'S. 

Amount,  kind,  and 
direction  of  clouds. 

3 

'3. 

Amount,  kind,  and 
direction  of  clouds. 

-       Amount,  kind,  and 
'5.      direction  of  clouds. 

S Amount,  kind,  and 
direction  of  clouds. *> 

s.        5 

'Z 

";3 

"3 

"H 

"S 

'c- 

Q 

I I 1 £ I 
Q 

•4 

10  st                           0 00 10  uim.                        0 
10  st.                NNW.* 10  nim.                      0   .  — 10  nim.                      0 .01 10  8k                                    0 .01 

10  st.    Light  fog.       0 00 lOst.                           0   .  — 10  st.                          0 
'.—     10  st                           0   .—     10  st                            0 

.  — 

10  st.                                    0 

•  — 

•  — 

:i  st.                          0 00 2  cir.  cum.  3  at.        0     00 3  cir.  cum.  4  st        0 00      2  cir.  5  st.                0 00 3  cir.  5  st                 0 €0 3  cir.  6  st                 0 00 .00 
2cir.2st                  0 00 2  cir.  3  st.                0     oo 8  cir.  1  st                  0 00       6  cir.  2  st                  0  i  00 (icir.                            0 00 3  cir.                        0 00 .00 
•J  st.                           0 00 1  st.                          0 

00 

1  cir.  cum.                 0 00       1  cir.  cum.               0 

00 

1  cir.  cum.               0     oo 1  cir.  cnm.               0 00 .00 
1  st.                                0 00 1  st.                          0     oo 1  St.                           0 oo       5  cir.  cum.  1  st.       0 00 4  cir.  cnm.  1  st        0 

00 

6  cir  cnm.  1  sk        0 00 

,    

10  st.                   ENE.  t lost                  ENE.t   oo 
10  st.                 NNE.* 00     10  st.                 NNE.*   00 10  st                      NE.*   00 lost.                    NE." 

00 .01 

10  st.                                0 

00 

M  st.                           E.t    00 10  st.                    NE.  t 00     10  st                    NE.  t  .  00 10  at.                    NE.  t  00     10  st                    NE.  t  .  —             .  — 
lost.                           E.t 

00 

10  nim.                      0   .01 10  nim.                      0 .—     lost                        o   .— 10  st.                          0  .— 10  st.                          0   .—             .— 
10  uim.                        o 10  uim.                      0 .01 10  st.                          0 10  st.                          0 

00 

10  st                       E.*   00 10  nim.                      E.".—              .02 
'.1  nim.                          0 lo  st.                   ESE.t.— 10  uim.                    E.  t 

'.—     10  st                  ESE.t.  03     10  st.                       E.t.  02 
10  st                         E.  1                    .08 

10  nim.                          0   .  — 10  nim.                      0   .  01 10  uim.                      0 .  —     10  st                          o   .  —     10  st.               WNW.  t  00 Icir.  8  st.      WNW                      .01 

111  Him.                          n    ."1 111  St.                              0    .— 10  St.                              0 00     10  st                          o     no     Hist    ,                   N.) 00     lOst                         N.  i                     .02 
10  nim.                          0   .  01 10  uim.                      0   Mr. 10  nim.                      0 .05     10  uim.                      0   .01     10  nim.              ENE.  t.—     10  nim.              ENE.t.—             .15 
Liiilit  haze,               o     oo o                        o  :  oo Light  haze.    1  st    0 00  '     2  St.                              0      00        1  St                              0     00 3  St.                              0 00  i             .00 
10  st.                                0      00 10  St.                              0 00 10  st.                          0 00     10  st.    Light  fog.     0     00     10  st.    Light  fog.     0 00 

10  st                       E.* 
00              .00 

10  nim.                          0   .  01 10  nim.                      0 10  st.                          0 .—     108k                         0     00     lost.                          0 00 
10  st.                    NE.* 

oo          .01 

10  St.                             0 00 10.  8t                                    0 00 10  st.    Light  fog.     0 oo    lost.            wsw.*  oo    lost            wsw.*  oo 
10  st                WSW.' 

oo          .00 
lOnira.                          01  — JO  nim.                        0 10  st.                      W.t .  —     10  st                      W.  t  00     10  st.                      W.  t,  00 2  cir.  cum.  8  St.    W.  t 

00              .— 10  st.                           0     oo 10  nim.                        0 10  st.                          0 .  —      10  st                              0     00      10  St.                              0    .  — 10  st.                          0 

00              .  — 10  nim.                          0  '.— )0nim.                      0  .— 10  nim.                        0 .  —     10  nim.                      0   .  —     10  nim.                      0 .01 10  nim.                      0 .01              .02 
10  st.                             0     00 10  St.                              0      00 10  St.                           0 00      3  cir.  cum.  5  st        0  :  00       2  cir.  3  cir.  cu.  2  st.  0 00 

5ci.  cum.  4  st.  ENE.* 
00              .00 

10  nim.                          0   .  — 10  nim.                      0 

__ 

10  St.                           0 .—     10  st.                  ENE.*1  00      3cir.cum.6st.ENE.* 

00 

2ci.  cum.  SstENE.  t 
00               .— 10  st.                             0     00 10  st.                          0     00     10  st.                          0 00     10  st                          0  '  00     10  st                          0 00 10  st                          0 00               .00 

in  st.                         N.t 

00 

10  nun.                    N.t.— 10  st,                       N.  1 10  st.                   NW.t  00     10  st                   NW.t 

.02 

10  sk                   NW.  t .04 
2  i  inn.  3  st.            W.t 

00 

Hi  st.                      W.t   00  i  lOst.                         0 
'(10      10  St.                              0  '  00      lOst.                              0 

00 10  nim.                      0 
.—              .06 

10  st.                         W.  t    00 10  st.                  ,    W.  t   oo 10  st.                      W.  1 Oo     10  st                          0     00     10  uim.                      0 

•  — 

Dense  fog.                0 •  —           •  — 

L.  ha.  .'!cu.  4cu.  s.  SW."   00 Lt.  haz.  8  cu.  st.  SW  .* 00 10  st.  SW.*  Light  fog. 00     10  st.  SW.*  Light  fog.   00     10  nim.  SW.*  Lt.  fog. 

>    

Dense  fog.                0 .11 
10  nim.                        0 .01 10  nim.                        0 

f    

10  nim.                      o .  03     10  nim.                      0  .  01     10  nim.                      0 .  05 10  nim.                      0 .04               .25 
Icir.  2  at                     0      00 •2  cir.  1  st                    0 00 2  cir.  1  st.                  0 00       2  cir  6  st.                 0     00      Scir.Sst                 0 

00 

3  cir.  cum.  6  st.        0 00               .30 

8.13 8.43 8.73 9.00 8.83 
8.23 

1.09 

I  p.  m. 
8  p.  m. 

9  p.  m. 
10  p.  m. 

11  p.  m. 12  p.  m. 

Ilnily 

lllr:ius. 

10  st                           0 00 Dense  fog.                0 00 10  st                          0 00     10  st.    Light  fog.     0 00 10  nim.                      0 10  nim.                          0 

9.37 

6  cir.  st.  3.  st           S.*   00 7  cir.  st.  3  st.             0 00 10  st.                          0 
00     10  st                   '  SE.  t 

00 10  st                     SE.  t 00 3  cir.  8k  5  8k       SE.  t  00 9.87 

0      00 2  cir.  st  5  st.            0 

00 

3  cir.  5  st                  0 00       2  cir.  6  st.                  0 00 1  cir.  7  st                0 00 8  8k                              0      00 6.83 
1  St.                                          II       00 0                               0     00       1  cir.  1  st.                 0 00       1  st.                          o     oo       1  cir.  1  st.                 0 00 2  st.                            0     no 

3.  75 

0                                     0      00 0                               u     oo       0                               0 00        1  St.                              0      CO        1  st.                              0     00 1  St.                              0     00 0.95 
NE.t   00 Hist.                    NE.t  00     10  at.                    NE.t 00     10  st.                    NE.  d  00     10  nim.                 NE.t.— 10  nim.                  NE.  t  .  — 

5.08 
lOst                       NE.  1    on lost.                    NE.t    1:0 10  st.                    NE.  1 00     10  st,                    NE.  t 00     10  st                    NE.t  00     10  at                    NE.t  00 

9.95 
iiaze.                ii     oo 10  st.                                    0       00       10  St.                                    0 00     10  st.                          0 .  —      10  st                              0 00 10  st                            0     00 

9.58 

10  st.                                0     00 lost.      .                   0 00 10  st                          0 00      10  st.                              0 00      10  St.                              0 00 10  St.                           E.t    00           10.00 
in  si.                       E.*   oo KM.                             NE.* 

00 lost.                       E.t 00     10  st.  E.  t  Light  fosr. 00     10  nim.                    E.  t 

.    

10  uim.                     E.t.— 
9.91 

i.st.            NE.t  oo 3  cum.                      0 oo       7  st                    NE.  t 
00       9  st                         J>".  t   00       4  cum.                     N.* 

00 9  st.                           N.t    00 

8.  33 
lost.                    NW.t  00 9  st.                   NW.  1 00     lost.                    NW.t 00 10  st.                   NW.  t   00     10  st.                   NW.  t 00 10  St.                      NW.t    00 

9.33 lost.                                  0      00 10  st.                          0 oo     10  st.                      N.t 00 10  st                            0     00     10  nim.                        0 10  nim.                        0 

f    

10.00 
log.                         0 00 Dense  fog.                0 on       :i  cir.    Dense  fog.   0 

III! 1  cir.  st  9  st.         E.  t 00       2  cir.  st.  7  st          E.  t 

'oo 

4  cir.  st.  4  sk        SE.  t 

'oo 

7.41 
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00 

1  cir.  1  cnm.  st.        0     00       Icir.  2  st           "    0 
1  cir.  2  st                  0 00       1  cir.  2  st.                  0 

00 

1  cir.  2  sk                  0 00 
3.37 9  st.                           E.* 00 list.                        E.*   00     10  st.                       E.t 

00 

lost.                    NE.t 00     lost.                    NE.  t 00 10  st.                    NE.t 

oo- 

7.53 
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I>i-ns<.  I'o^.                     0     00 
9  st.                        NW.  t    00 

Dense  fog.                0 
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on      lost.    Light  fog.     0 
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00 
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00 

00 
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00 

00 
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00 
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00 
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on 
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7.66 
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00 

9  St.                        W.  t 00      9  st.                      W.t   oo     10  nim.                      o   .  m 

9.37 

10s,.                                          |)       ,||, lOst.                                0 oo       Icir.  7st          NW.t 00 5  st                   NW.  t NW.t  00     lost.                   NW.t  00 
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10  st                          0 9  st                          S.  t 00     lOst                        S.  t  00      9st                        S.t  00 7.41 

10  st.                      SW.* 
00 
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on 
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00 
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10  nim.                    E.* 
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Dense  fog.                0 
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7.06 6.90 
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Statement  allowing  the  amount,  kind,  and  direction  of  clouds,  and  amount  and 

[Washington  mean  time.    Correction  to  reduce  to  mean  local  time,— 5  hours  17  minutes.    Precipitation  is  given  in  inches.    In  this 

1  a.m. 2a.ni. 
3  a.  111. 

4  a.m. 5  a.  m. 0  ;i.  in. 

Date. 
Amount,  kind,  and 

direction  of  clouds. 
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ci
pi
ti
-t
in
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Amount,  kind,  and 
direction  of  clouds. Pr

i'
dp
it
at
im
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Amount,  kind,  and 
direction  of  clouds. 

Pr
ec
ip
it
at
io
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Amount,  kind,  and 
direction  of  clouds. 

J 

I 

Amount,  kind,  and direction  of  clouds. 

.1 

'E. 

1
 

Amount,  kind,  and 
ditcctiun  of  clouds. 

'a. 

1882. 
Oct     1 
Oct.     2 

10  nim.                      0 
list.                              0 

:= 

10  nim.                      0 
10  St.                              0 

.07 
00 

10  nim.                      0 
10  Bt.                                   0 

04 

00 
10  nim.                      0 

lo  uim.              SSW.* 

.06 

.01 
10  nim.  0 
10  nim.  0 

.06 

.01 
ID  nim.                        0 
10  mm.                        0 

.03 

.02 

Oct     3 
Oct.     4 
(  let.      .1 
Oct.      li 
Oct     7 

10  nim.                        0 
10  nim.                      0 
10  st                 ENE  ' 
10  st.                         0 
10  Bt.                                   0 

.01 

00 
no 

10  nim.                        0 
10  nini.                        0 
10  st,                              0 
10  st.                                0 
in  st.                           0 

00 
00 
00 

10  nim.                      0 
10  uim.                      0 
10  st.                         0 
10  st.                                0 
10  St.                             0 

01 
00 

00 

00 

10  nim.                      0 
10  Dim.                      0 
in  st.                                 0 

10  st.                         0 
10  St.                              0 

.01 
00 

00 

00 

10  nim.  0 
10  Him.  0 
10  st.  0 
10  st.  0 
10  St.  0 

.01 

'oo 

00 

00 

10  nim.                        0 
10  uim.                        ii 
10  .st.                   ENE.  t 

10  Bt.                              0 
10  St.                           0 

'oo 

00 

00 

Oct.     8 
Oct     9 
Oct   10 
Oct  11 
Oct   12 

3  st.                   NE.  t 
Light  haze.  8  st.      0 
Dense  haze.  7  Bt.     0 
10  nim.                      0 
Dense  haze.              0 

DO 

00 

'oo 

5  st.                   NE.  t 
Dense  haze.    5  Bt.    0 
10  mm.                        0 
10  nim.                      0 
Lt.lmze.    D.  haze.   0 

00 
00 

'oo 

Lt,  haze.    6  st.    NE.  t 
D.  haze.    6  st.            0 
10  nim.   •                   0 
rt  Him.                        0 

Lt.  haze.    D.  haze.    0 

00 

00 
00 

9  »t.                           0 
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00 
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Light  haze.  3  st.  0 111  nim.  0 

Light  haze.  '  0 

00 
00 

'oo 

:;  st.                     o 
ID  st.                              0 
Lt.haze.   6  nim.        0 
10  nim.                      0 

Light  haze.               0 

00 

'(11 

00 

Oct.   13 
Oct   14 
Oct.   15 
Oct   16 
Oct.    17 

D.  haze.    D.  haze.    0 
1  st.                           0 

•   2  St.                           0 
0                                 0 
0                                 0 

on 

00 

00 
00 

00 

D.  haze.    D.  haze,    o 
1st.                           0 
2  st.                           0 

Light  haze.               0 
0                                    0 

00 
00 

(10 

00 
00 

D.  haze.    D.  haze.    0 
0                                    0 
0                                 0 

Lt.  haze.    D.  haze.    0 
1  st.                         0 

00 

00 

00 

00 

00 D.  haze.   D.  haze.     0 
0                               0 
0                               0 

D.  haze.    D.  haze.    0 
0                               0 

00 

00 

00 
00 
00 

Lt.haze.    D.  haze.   0 
0                               0 

»                              0 10  Bt.  0 

2  St.                       .    0 

00 
00 

00 

00 
00 

Lt.haze.    D.  haze.  0 
0                              0 
0                                           0 

10  St.                              0 
3  Bt.                           0 

00 

00 

00 

00 

00 

Oct.     IS 
Oct.     HI 

Oct.    211 
Oct    21 

10  st.                            0 
10  st.                           0 
10  St.                              0 
10  nim.                      0 
10  Bt.                                    0 

00 

00 

00 

00 

10  st.                             0 
10  St.                           0 
10  st.                              0 
10  uim.                        0 
10  nim.                      0 

'oo 

00 

10  st.                          0 
10  st.                         0 
10  st.                         0 
10  uim.                      0 
10  uim.                      0 

00 
00 

10  at.                          0 
10  st.                         0 
10  st.                         0 
10  nim.                      0 
10  nim.                      0 

00 
00 
00 

.01 

10  St.  0 
10  St.  0 
10  st.  0 
10  nim.  0 
10  nim.  0 

00 
00 

•oo 

10  st.                           0 
10  St.                             0 
10  st.                           0 
10  mm.                        0 
10  nim.                      0 

00 
00 
00 

loi 

Oct.     L'li 
Oct.    -7 

1  St.                                   0 
10  nim.                      0 
10  st.                              0 
in  si.                              0 
1  cir.  st.  2  st.           0 

00 

00 
00 

00 

1st.                         0 
10  nim.                      0 
10  st.                           0 
10  st.                      W.  t 
2  cir.  st  2  st.           0 

00 

00 

00 

1  st.                                    0 

10  nim.                        0 
ID  St.                                   0 

9  st.                      N.« 3  cir.  st  2  St.            0 

00 

00 

00 1  st.                          0 
10  nim.                      o 
10  st.                         0 

8  st,                       N.* 9  st.                   NW.  t 

00 

'oo 

00 

1  st.                          0 
10  nim.                      0 
10  St.                             0 
5  cir.cnm.3st.XNWt 
6  cum.  3  st.             0 

00 

'oo 

00 

3  st.                         0 
10  Bt.                                   0 
10  st.                              0 
4  cum.  2  st   NNW.  t 
5  cum.  4  Bt.              0 

00 

'oo 

nn 

Oct.   28 

Oct    31 

Dense  haze.  3  st.     0 
'.1  St.                                         S.   t 

10  nim.                        0 
10  Bt.                                   0 

00 
00 

'oo 

8  st.                          0 
9  st.                        S.  t 

10  nim.                      0 
10  st                        S.  t 

00 
00 

'oo 

9  St.                       W.  1 

8  st.                     SE.* 
10  nim.                 SSE.* 
9  St.                    SSW.t 

00 

00 

00 

10  st.                        W.  t 
8  st.  SE.  *     D.  haze. 

10  st.                   SSE.  * 10  st.                  SSW.t 

00 
00 

.01 

00 

10  st.                     W.  t 
5  cir.  cum.  3  st.    SE.  t 

10  st.                  SSE.  * 10  st.                 SSW.  t 

00 

00 
00 

00 

10  nim.                        0 
2  St.                           0 

10  at                    SSE.  t 
10  st                 SSW.  t 

DO 
00 

oo 

Means  . 6.06 7.25 7.19 7.16 7.67 7.48 

Date. 
1  p.  m. 2  p.  m. 

3  p.  m. 4  p.  m. 
6  p.  m. 0  p.  m. 1882. 

Oct     1 
Oct     2 

2  cir.  cum.  6  St.  SW.  t 
1  cir.  9  at.          SW.  t 

00 
00 

9  st.                         0 
1  cir.  7  St.          SW.  t 

00 
00 

9  st.                    SW.  t 
10  at.                            0 

00 
00 

1  cir.  cum.  7  at.     S.  t 
Dense  fog.                 0 

00 

1.0 

2  cir.  cum.  4st.  SW.  t 

Dense  fog.                0 
00 
00 

2  cir.  com.  1  Bt       0 
5  cir.  2  Bt.                 0 

00 
DO 

Oct     3 
Oct     4 
Oct.        r. 

Oct.      6 
Oct.       7 

lOuini.                        0 
In  nim.                        0 
10  Bt.                     NE.* 
10  st.                   EXE.* 
Ill  st.                              0 :5 

00 
00 
00 

10  nim.                      0 
10  nim.                      0 
10  st.                              0 
111  st,                   ENE.* 
10  St.                            0 

.01 

.01 

00 

00 
00 

10  nim.                      0 
10  nim.                      0 
10  Bt.                                   0 

10  st.                 ENE.* 
10  st.                              0 

'oo 

00 
00 

10  nim.                      0 

10  st.                       E.* 10  st.                         0 

10  st.                 ENE.* lost.                              0 

.01 

'oo 

IK) 

00 

10  nim.  0 

10  Bt.  E.* 10  st.                          0 

10  st.                    XE.* 10  st.                         0 

00 
00 

on 

00 

10  nim.                      0 

10  st.                           E.* 10  st.                              0 
10  st.                             0 
10  St.                             0 

'oo 

00 

00 

00 

Oct     8 
Oct.     9 
Oct.     Ill 
Oct.   11 
Oct.   12 

Oct.    13 
Oct.    14 
Oct.      ]:. 

Oct.    16 
Oct.    17 

1  cir.  1  st.            NK.- 
11)  St.                                    I) 

9  st                      NE.  t 
10  nim.                        0 
1  St.                      NE.  t 

1  st,                            0 
lost.                       E.t 
1  st.                          0 

10  st.                       E.  t 
2  st.                       E.  t 

00 
00 

00 

.01 

00 

00 
00 

III) 
00 

DO 

1  cir.  1  st.           NE.* 
s  st.                    NE.  t 
8  st.                    NE.  t 

10  uim.                        0 
1  st.                    NE.  ) 

I  st                          0 
lost.                       E.t 
1  st.                          0 
1  cir.  3  Bt,               E.  t 
.">  st.                        E.  t 

00 

00 

00 

00 
00 

00 

00 

00 

00 

1  cir.  1  at.           NE.* 9  st. 
8  st,                    NE.  t 

10  nim.                        0 
1  Bt.    Dense  haze.  0 

t  st.                           0 
10  at.                         0 
1  St.                                    0 
1  cir.  4  st.              E.  t 

10  at.                       E.  t 

00 
00 

00 

'oo 

00 

00 
00 

00 

00 

1  cir.  1  st.          NE.* 10  st,                             0 
6  St.                     NE.  t 

10  nim.                        0 
Dense  haze.              0 

1  st.                              0 
10  st.                           0 
1  st.                         0 

10  st.                       E.  t 

8  st.                         E.* 

00 
00 
00 

.01 

(in 

00 

00 

Oil 

00 

00 

1  cir.  1  st.           NE.* 10  st.                           0 
5  St.                                0 

10  nim.                        0 
Dense  haze.              0 

1st.                         0 
10  st.                         (i 
1st.                         0 
5  st.                       E.  t 

8  st.                       E.* 

00 

00 

00 

'oo 

00 
00 
00 
00 
00 

•J  st.                    NE.- 10  st,                                        0 

8  nim.                      0 
10  nim.                      0 
0                               0 

1  St.                                   0 
10  st.                         0 
1  st.                              0 
1st                          0 

10  st.                       E.* 

00 
00 

'oo 

DO 

00 
00 
00 
00 

Oct.    1H 
Oct.    19 

Oct.    21 

Oct.    •••• 

10  st.                          0 
10  st.                         0 

0 
10  Bt.                                    0 
10  Bt.                                   0 

00 

00 
00 

DO 

00 

lo  st.                         0 
10  st.                          0 
10  St.                              0 
10  St.                           0 
10  Bt.                                    0 

00 

(III 

00 

00 
00 

10  st.                         0 
lost.                                    0 

10  St.                           0 
lost.                           D 
9  st.                           o 

00 
00 

00 
00 

00 10  St.                              0 
lost.                           0 
10  St.                             0 
10  st.                           0 
s  st  .                           0 

00 

00 
00 

00 

00 
10  st                         0 
10  st.                         0 
10  St.                              0 
10  st.                         0 
8  st.                          0 

00 
00 

00 

00 
00 

10  st.                         0 
10  st.                         0 
10  st.                         0 
10  st.                         0 
8  st.                          o 

00 
00 
00 

00 

Oct.    2,1 
Oct.   24 
Oct.   25 

Oct.     1'fi 

Oct.    -11 

2  st.                            n 
10  st.                          n 
10  st.                           0 
10  st.                           0 

'itm.  4  st.       0 

00 

no 
00 
00 
00 

2  st.                          0 
111  St.                                    0 

lllst.                              n 
ID  St.                                   (I 
7  cir.  cum.  2  st.       0 

00 

00 
DO 

00 

1  St.                                    0 
in  st.                           0 
10  St.                             0 

'.<  st.                        0 
7  cir.  cum.  1  st.      0 

00 

00 
00 
00 
00 

1  st.                              (I 
10  St.                           n 
lost.                      o 
list.                              0 
1  cir.  cum.  1  st.      0 

00 

00 

00 

oo 

4  cir.  2  St.  0 
lost.                          o 10  St. 

LOsfc                          n -  eir,  cum.  2  st.       0 

00 
00 

00 
00 
00 

2  St.                           0 
10  st.                           0 
10  St.                                       D 
10  st.                         n 
4  cir.  cum.  2  st.      0 

00 

00 
00 

Oct.   28 
Oct.     Ill 
Oct.    JJti 
Oct.  :;i 

WSW.  1 
1  st.                              n 

•    0 

li 

00 

00 
00 

10  st.                 WSW.  t 
2  at                        o 
list.                              n 

10  nim.                        0 

no 
DO 
no 

111 
10  St.                                       D 

1  cir.  1  st.             SE.* .-  st.                            n 
ID  St.                                  W.  t 

00 
00 
00 
nn 

10  8t.                                       0 

1  st.                    SE.* 10  nim.                        0 

Oat.                    \\v 

00 

nn 

nl 

nn 

lost.                              0 
list.                     SE.  t 

10  nim.                        0 
Bat                     W.  t 

00 

00 
02 

00 

10  Bt.                                            D 

Hist.                     SE.  f 
ID  nim.                      D 
!l  st.                              W.  i 

I'D 

00 
an 

00 

Means 7.80 7.61 
7.  K) 

7.48 

7.  :.( 

7.67 



EXPEDITION  TO  POINT  BAKROW,  ALASKA. 

character  of  precipitation,  at  Uglaamie,  from  October,  1881,  to  August,  1883 — Continued. 

table  'signifies  rapid,  t  signifies  «Iow.)    Daily  means  of  amount  of  dunlin  on  the  right  bolow  ;  amount  of  precipitation  on  the  right  above.] 

7  a.m. 8a.m. 9a.m. 
10  a.  m. 11  a.  in. 

12m. 

Am
ou
nt
  

of
  

| 

ta
tt
oo
. 

Amount,  kind,  and 
direction  of  clouds. 

\ 

rt 

£ 

Amount,  kind,  and 
direction  of  clouds. Pr

ec
ip
it
at
io
n.
 

Amount,  kind,  and 
nhvi  tinn  of  clouds. 

Pr
ec
ip
it
at
io
n.
 

Amount,  kind,  and 

directional'  clouds. 

j 

.02 

00 

Amount,  kind,  and 
ilhvclion  of  clouds. 

j 

Amount,  kind,  and 
iti;  i  ctioii  of  clouds. 

Pr
ec
ip
it
at
io
n.
 

10  nim.                        0 
10  nim.                      0 .OS 

10  nim.                      0 
10  st.                    SW.t 

.05 

.01 
10  nim.                      0 
10  at.                    SW.t 

.04 
00 

10  nim.                      0 
10  at.                    SW.t 

1  rir.  Sat                 o   .111 

5  cir.  cum.  4  st.  S\V.'    no 

8  St.                        S.t 
10  st.                    SW.t 

00 

00 .06 

10  nim.                        0 
10  nim.                       0 
10  st.                 ENE.* 
10  St.                             0 
10  St.                             0 

.01 

00 
00 

00 

10  nim.                        0 
10  nim.                        0 
Lt.  haze.  9  st.   ENE.t 
lil  st.                           0 
lost.                           0 

.01 
00 

00 

00 

10  nim.                      0 
10  nim                         0 
3  cir.  7  st         ENE.t 

1(1  nim.                          0 
10  St.                              0 

'oo 

.01 

00 

10  nim.                      0  .— 
10  nim.                      0  .01 
10  st.                  ENE.  1.01 
10  uim.                          0    .  — 
10  St.                              0      00 

10  uim.                        0 
Hi  nim.                        0 
lost.                      -\K. 
lost.                        XK. 
10  at.                          0 

.01 

'oo 
'oo 

10  nim.                            0    .02 

lo  Him.                            (I    .— 
lost.                   WE.«   .01 NE.*     00 

10  St.                              0     00 
.211 

.09 

!oi Sat.                         0 
lOst                              0 
Lt.  haze.    8  nim.      0 
10  nim.                      0 
Lt.  haze.                     0 

Lthaze.  D.  haze.    0 
0                                 0 
0                                 0 

10  St.                             0 
2  St.                             0 

00 00 .01 

'oo 

00 
00 
00 

00 CO 

2  st.                           0 
10  st.                              0 
Lt.  haze.  7  nim.        0 
]o  uim.                        0 

0 

P.  lia/o.  D.  haze.     0 
0                              0 
0                              0 

10  st.                         0 
Lt.  h  aze.    2  st.         0 

00 
00 

.01 

00 

no 
00 

00 

00 

00 

1  st.                              0 
10  St.                           0 
Lt.huze.    Sat.          0 
10  Dim.                        0 
Lt.  haze.                   0 

D.  haze.  D.  haze.      0 
0                                 0 
o                                 0 

10  st.                           0 
Lt.  haze.  2  st          0 

00 
00 

00 

00 

00 

00 
00 
00 

1  at.                              0 
10  St.                              0 
10  nim.                        0 
10  st.                           0 
Lt.  haze.                    0 

Lthaze.    D.  haze.  0 
Lt.  haze.                    0 
0                                0 
Lt.  haze.    10  at.        0 
Lt  haze.    3  at.          0 

00 
00 

.01 

oo 

00 

00 
00 
00 

00 

3  st.                  ENE.*   00 
10  st.                  ENE.t   on 
lost.                     NE.t.— 
10  St.                                    0       do 
Lt.  haze.  1st.            o     on 

I.t.  haze.  lat.             0  j  00 
Lthaze.                     0  1  00 
o                               0  '  00 9  St.                           0     00 

Lt.  baze.  1  at.           0     00 

2  at.                    NE.* 10  st.                   ENE.t 
Rat.                      NE.t 

10  at.                          0 
Lt.  iiaze.  1  at.            0 

I.t.  baze.  1  St.              0 

:i  cir.  2  at.                0 
1  st.                          0 

10  st.                      E.t 
Lt  haze.                     0 

00 

00 

00 

00 
00 

00 

00 

00 
00 

00 

.00 

.00 

.04 

.05 

.00 

.00 

.00 

.00 

.00 

10  St.                             0 
10  St.                           0 
10  St.                             0 
Lt.  haze.    3  st.          0 
10  nim.                      0 

00 00 
00 

' 

•  — 

10  st.                           0     00 
10  St.                              0      00 
10  St.                             0     00 
Lt.  baze.    2  St.          0  |  00 
10  uim.                       0   .  — 

10  st.                             0 
10  st.                           0 
10  St.                              0 
Lt.  haze.                     0 
10  nim.                        0 

00 
00 
00 
00 

10  st.                         0 
Lthaze.    9  st.          0 
1C  St.                              0 
Lt  haze.  D.  haze.    0 
10  st.                           0 

00 

00 

00 
00 

10  st.                         0 
10  st.                         0 
10  st.                          0 
10  st.                          0 
10  st.                          0 

00 

00 
00 

00 

00 

10  at.                         0 
10  st.                         0 
10  st                          0 
10  st                          0 
10  St.                          0 

00 

00 
00 
00 
00 

:* 

'.m 

3  st.                        E.f 
10  St.                              0 
10  St.                              0 
3  cum.  3  st.    NNW.  t 
6  cum.  2  st.              0 

00 
00 
00 
00 
00 

2  st.                           0 
10  st.                           0 
lOst.                             0 
4ci.  cu.  2  st  NNW.t 
7  cum.  3  St.               0 

00 

00 
00 
00 
00 

Lt.  haze.                    0     00 
10  st.                           0     00 
10  st.                           0     00 
Oci.  cu.  Sat.NNW.f   00 
8  cir.  cum.  2  at       0  1  00 

Lt  haze.                    0 
10  St.                                0 
10  nim.                      0 
7ci.cu.  2  st.  NNW.t 
8  cir.  cum.  2  st.        0 

00 
00 

'oo 

00 

I.t.  haze.  1  St.            0 
10  st.                           0 
10  st.                              0 
4ci.3ci.cu.2a.NNW.t 
7  cir.  cum.  3  at.        0 

00 
00 

'oo 

00 

Lt.  baze.  1  at            0 
10  st.                         0 
10  st.                          0 
5ci.  cu.  5st  NNW.t 
7  cir.  cum.  3  St.        0 

00 
00 

00 

00 
00 

.00 

ioo 
.00 

10  nim.                      0 
lat.                          0 

10  st.                    SSE.t 
10  st.                          0 

'oo 

00 
00 

10  nim.                        0 
1  st.                           0 

10  at.                      SSE.t 
10  St.                             0 

'oo 

00 
00 

10  nim.                      0     00 
1  at.                           0     00 
3  st.                            0     00 

Lt.  haze.    3  st.          0     00 

10  st                     SW.t 
1  st.                         0 
2  at.                         0 
8  cir.  cum.  1  st       0 

'oo 

00 

00 

10  nim.             WSW.t 
1  at.                          0 
Sat.                          0 
7  cir.  cum.  3  st.       0 

00 
00 
00 

10  st                WSW.t 
2  st.                              0 
4  rum.  Sat.              0 
4  cir.  cum.  Sat  SW.t 

'oo 

00 

00 

.'oo 

.07 

.01 

7.22 7.12 6.67. 6.90. 
7.32 

7.58. 1.08 

7p.m. 8  p.  m. 

9p.m. 
10p.m. 

11  p.m. 12  p.  m. 

Dnfly 

means. 

3  cir.  cum.  2  st  -     0 
Dense  fog.                0 

00 
00 

3  cir.  1  at                0 
10  st.                         0 

00 
00 

2  cir.  cum.  6  St.        0 
Dense  fug.                  0 

oo 

00 
Ost.                              0 

10  Dim.                        0 
00 10  st.                           0 

lost.                              0 
00 9  nim.                      0 

10  nim.                      0 

;-
 

8.54 

7.95 
10  nim.                       0 
10  st.                         E.- 
10  st.                         0 
10  st.                          0 
10  at.                         0 

.01 
00 
00 
00 

00 

10  nim.                        0 
10  st.                       E.* 
10  st.                          0 
10  st.                           0 
10  st.                                 0 

.01 

00 
00 

III) 
00 

10  nim.                      0  !.  01     10  nim.                      0 
lost.                       E.*   00     10  st.                       E.  t 
10  St.                              0      no      10  st.                              0 
10  st.                              0     00      10  St.                              0 
lo  si.                            0     no       1  cir.  7  st.                  0 

.02 
00 
00 
00 
00 

10  nim.                      0 
10  st.                       E.  t 
10  st.                          0 
10  st,                            0 
5  st.                    NE.  t 

.01 

00 
00 
00 
00 

10  nim.                        0   .  01 
10  st.                           E.  t    00 
10  St.                              0      (H) 
10  at                          o     on 
9  st                              0      00 

10.00 

10.00 
9.95 

10.00 
9.C6 

2  st.                       NE.* 
10  at.                           0 
10  nim.                      0 
10  nim.                      0 
0                              0 

00 
00 

'oo 

2  st                      NE.« 
10  st.                              0 
10  St.                           0 
10  nim.                      0 
0                               0 

00 
00 

.01 

00 
s  st.                    NE."   oo       s  st.                    NE.* 

lost.                          0     00     lost.                          0 
10  nim.                        0   .01     10  nim.                        0 
10  nim.                        0    .  —     lo  nim.                        0 
1  st.                            0     00     Dense  haze.               0 

0(1 

00 

'co 

8  at.                      NE.  t 
10  st.                          0 
10  st                            0 
10  st.                            0 
•J  st.    Light  fog.     0 

00 
00 

'oo 

Sat                    NE.t   00 
10  st.                          .    0      00 
10  st.                              0     00 
11  >t.                              0     00 
1!  st.    Light  fog.     0     00 

3.87 

8.10 9.54 
.41 

2  St.                           0 
10  st.                  ENE.t 
1  St.                                   0 

1  St.                             0 

10  st.                       E.* 

00 
00 00 
00 
00 

4  st.                          0 
lo  st.                       E.  t 
1  st.                          0 
8  st.                          0 
10  st.                       E.* 

00 
00 
00 
00 

00 

3  cir.  St.  1  St.             0     00 
lost                       E.  t'OO 
1  st.                              0      00 
9  st.                        E.  t   on 

10  st.                    !•:.  t  no 

2  st.                              0 
lost.                    ESE.  t 
1  st.                              0 

lOst.                             E.  t 
10  st.                           0 

00 

00 

00 
00 

00 

4  st.                          0 
10  st.                   ENE.  t 
4  st.                    NE.  t 

10  st.                       E.  t 
10  st.                          0 

00 
00 
00 
00 
00 

1    St.                                             0 

0 
2  St.                              0 
4  St.                              0 

10  st                              0 

00 

00 

•  00 

00 
00 

1.04 

4.95 
.87 

6.50 

4.95 
10  st.                         0 
10  st.                           0 
10  St.                              0 
10  St.                              0 
9  St.                             0 

00 

00 00 
00 
00 

10  at.                          0 
10  at.                          0 
10  nim.                      0 
10  st                            0 
9  st,                            0 

00 

00 

00 

00 

10  st.                                 0 
10  st.                                0 
10  uim.                        0 
'.0  st.                              0 
10  st.                            0 00 

00 

'oo 

00 

10  st.                           0 
10  st.                           0 
10  uim.                        0 
10  st.                           0 
8  st.                           0 

00 
00 

'oo 

00 

10  st.                          0 
10  st.                                 0 
10  uim.                        0 
10  at.                            0 
4  at                         0 

00 

00 

00 

00 

10  st.                            0 
111  st.                           0 
10  Him.                        0 
10  st.                           0 
•J  st.                            0 

00 

00 

'oo 

00 

10.00 

9.  05 
10.00 

8.54 
8.95 .'  st.                              0 

10  st.                                0 
10  St.                              0 
10  St.                              0 
3  cir.  cnui.  2  st.        0 

00 
00 
00 
00 

00 

lOst.                            0 
lost.                            0 
10  st.                            0 
10  st.                              0 
:!  i  ir.  cum.  2  st.        0 

00 

0(1 
till 
00 

00 

lost                           0 
10  at.                          0 
10  st.                          0 
10  st.                                 0 
1  cir.  cum.  3  at        0 

00     10  st.                            0 
no     lo  at                          0 
00      10  st                              0 
on     lost                        o 
00       4  st.                           0 

eo 
00 
00 
00 
00 

10  St.                              0  ,  00 

1(1  st.                              0  '  00 
lOst                              0      00 
10  at                          0     00 
4  St.                              0     00 

10  St                              0      00             3.50 
10  st.                              0    .00            10.00 
10  at.                              0    .00            10.00 
10  St.                              0      00             9.08 
Sat.                              0      00             6.91 

lost.                          o 
lost.                     SE.t s.  t 

9  St.                          W.  i 

00 
00 

.01 
00 

10  st                              0      00 
lOst.                         SE.t    00 
9  St.                            S.  t    00 
'.  cir.  st.  9  st.        \\ 

10  at.                          0 
Hist.                                          S.  t 

SMV.  ; lOst.                            W.t 

00       9  st.                              o      on 
00     10  at.                     SE.t  00 

ust.                 SSW.t  00 
00      lOst.                            0       00 

9  St.                              0     00 
10  st.                              0     00 
10  st                              0      00 
10  St.                              0     00 

0      10             3.20 

In  It,                                                     .V  711 
SW.t    00             s.  K, 

10  uim.                          0    .—             9.41 

7.  C7 
8.45 a  si 

8.54 
8.70 7.  77                                   7.  58 



312 EXPEDITION  TO  POINT  BARROW,  ALASKA. 

Statement  showing  the  amount,  £/«*/,  and  direction  of  clouds,  and  amount  nn<l 

[Washington  mean  time.    Correction  to  reduce  to  mean  local  time,  -5  hours  17  minutes.    Precipitation  is  given  in  inches.    In  this 

1  a.  m. 2  a.  m. 3  a.  m. 4  a.  m. 
5  a.  m. 6  a.  m. 

Date. 

d Q 

_0
 

| 
d 
2 1 d 

% 
Amount,  kind,  and 
direction  of  clouds. 

| A  in.  unit,  kind,  and 
direction  of  clonds. 

1 

[g.
 

Amount,  kind,  and 
direction  of  clonds. 

I 

'tL, 

Amount,  kind,  and 
direction  of  clonds. 

3 

3. 

Amount,  kind,  and 

direction  of  clonds. 

'H. 

Amount,  kind,  nnd 
direction  of  clouds. 

£ 1 £ £ £ 

U8t 
Nov.     ! 5  st.                          0 

.— 

3  cir.  cum.  3  st       0 00 9  st,                            0 00 10  nim.                      0 .01 10  st                          0 

.— 

10  nim.                      0 

.— 

Nov.    2 
Nov.    II 

1  st.                          0 
0                                 0 

00 110 
Light  haze.  4  st      0 
0                                 0 

00 

00 

1  st.                            0 
Dense  haze.  1  st.     0 

00 
00 

1  cir.  st.  1  st           0 
1st.                          0 

00 
00 

Light  haze.  4  st      0 
Light  haze.  3  st      0 

00 
00 

Light  haze.  5  st.      0 •-•st.                          0 00 

0(1 

Nnv.    4 10  St.                            0 00 9  st.                            0 lill      10  St.                              0 00 1),  use  haze.  9  St.      0 00 10  st.                            0 00 10  st                            0 

00 

Ni.v.    ' Nov.    i; 
2  .st.                              0 

10  st                           0 

00 

00 

Light  haze.  2  st.      0 
Dense  haze.  8  st     0 

00 
00 

Dense  haze.  4  st.     0 
10  st  Dense  haze.   0 

00 

oo 

Dense  haze.  5  st.     0 
Dense  haze.  5  st.     0 

00 
00 

haze.  6  nim.  0 
Dense  haze.  4  St.     0 

'oo 

Light  haze.  4  nim.  0 
D.  haze.  D.  haze,      0 

Nov.    7 Wat                          0 00 10  st.                         0 00 lost                          0 

00 

10  st                          0 00 10  St.                                    0 

Illl 

10  st.                          0 

00 

Nor.    8 
Nov.    9 

10  st                          0 
0                                    0 

00 

00 

10  st.                                 0 
L.haz.4s.NE.*D.haz. 

Illl 

00 
10  st                          0 
0                               0 

00 

00 

10  st                          0 
0                               0 

00 

00 
Dense  haze.  8  st.     0     00 
0                               0  :  00 

10  st,                          0 
•J  st.                            0 

00 

no 

Nov.  10 10  nim.                      0 .02 10  nim.                      0 .01 Light  haze.  3  st.      0 10  st                   NW.* 
00 10  St.                              0     00 10  nim.                      0 

Nov.  11 10  st                          0 00 10  nim.                      0 .01 10  nim.                        0 

!02 

10  uim.                      0 .01 10  St.                              0    ,_ 10  st.                          0 

'oo 

Nov.  12 10  st                         0 00 10  st.                          0 00 8  St.                           0 

00 

1  st,                          0 00 2  st                              0      00 3  St. 
Nov.  13       0                                 0 00 1  st.                          o 1111       1  st                          0 

00 

1  »t.                          0     00 1  st.                           0 00        1  st                                 0      00 
Nov.  14       1  St.                            0 00 1  St.                                    0 00        1  st.                              0 00 1  st.                          0 00 1  st.                          0 00       1  st.                            0 

00 

0                               0 00 0                                 0 00       0                                    0     00 0                                    0 

00 

0                                 0 00      o                           n 
Nov.  16 1  st.                          0 00 1  st                              0      00 1  »t                           0     00 1  st                            0 00 2  st.                          0 

00 

3  st.                            0 

Nov.  17        2  st.                              0      00 2  st                              0      00 2  St.                                    0 00 2st                          0 1111        3  st                              0 00 2  St.                            0 

00 

Nov.  IS 
Nov.  19 
Nov  20 
Nov.  21 

10  st                          0 
10  st.    Dense  haze.  0 
Dense  haze.    1  st.   0 
9  st                 ENE.* 

00 

00 
00 
00 

10  st                          0     00 
10  st.  Dense  haze.    0     00 
1  <-ir.  st  1st.           0     00 
9  St.                   ENE.*    00 

10  St.                              0      00 
10  st.  Dense  haze.   0     00 
1  cir.  st.  1  st.            0     00 

9st                  ENE.*   00 

10  st.                          0 
Dense  haze.  8  st.     0 
1  cir.  st.  1  st.           0 

1  cir.  st.  2  st.        E.* 
00 

00 
00 
00 

10  St.                              0 
Light  haze.  8  st.      0 
1  at.                          o 
3  st.                                    0 

00 
00 
00 
00 

10  St.                            u 
10  st.                            0 
Light  haze.  2  st      0 
•1  st.                            0 

00 
00 
00 
00 

Nov.  22 10  st.                      W.t   00 10  nim.                      0  .  — 10  nim.                   W.f.02 10  nim.                      0 .01 10  nim.                        0 10  nim.                            0 .01 

Nov.  -J3 10  st               WNW.'   00 10  st               WNW.*   00 10  st.                          0  ;  00 
10  nim.            WNW.» 

10  nim.             WNW.t —    16  st."             w.t Nov.  24 9  st.                      W.t   00 79  st.                      W.t   00 10  st.                      W.t 00 lost                      W.t 00 111  st,                            0 

Illl 

10  St.                                 0 

(III 

Nov.  25 9  st.               WNW.* 00 1  cir.  st  2  st.       W.*i  00 1  St                              0 00 1  st.                            0 00 1  at                            0 1111       1  st.                          0 00 
Nov.  20 1  cir.  st.                     0 00 1  cir.  st.                   0 

00 

1  cir.  st.                   0 

00 

3  cir.  st.  2  st.           0 00 5  cir.  cum.  1  st.     0 on       .)  cir.  cum.  2  st.       0 00 

Nov.  27 9  St.                           0 00 Dense  haze.  9  st     0 00 1  fir.  st.  8  st,           0 00 1  cir.  st  4  st           0 00 2  cir.  3  st.               0 oo       3  st                          0 
2  cir.  st  1  st           0 00 1  cir.  st  2  st.           0 00 1  cir.  1  cir.  st  1  St.  0 00 2  cir.  2  cir.  st.  2  St.  0 00 1  cir.  st.  2  st.           0 00 3  St.                                 (1 00 

Nov.  29 1  St.                           0 00 1st.                          0 00 1  st                          0 00 0                                 0 00 0                                    0 00 0                                       0 00 
Nov.  30 0                                 0 

00 

0                                 0 00 0                               0 
   £_    

00 0                                 0 00 2st                          0 00 1  st.                          0 

00 

Means 5.46 5.50 5.23 
4.93 5.10 4.93 

Date. 1  p.  m. 2  p.  m. 3  p.  m. 
4  p.  m. 5  p.  m. 6  p.  m. 

1882. 
Nov.    1 2  St.                            0 00 2  st.                            0 00       2  st                            0 00 2  St.                            0 00 1st.                            0 00 2  St.                            0 

(10 

Nov.    2 8  at                   NW.-* 
00 8  st.                   NW.*i  co       !  clr-  8  st.         NW.* 00 

9  st.                   NW.* 
00 

9  st.                   NW.* 
00 

10  st,                 NW.* 

00 

Nov.    3     in  st.                          0 00 8  st.                    NW.t1  00       4  st.                     NW.t 00 5  st.                   NW.t 00 4  st.                   NW.t 00 6  St.                       .0 

00 

Nov.    4       6cir.  2  st.               0 00 2  cir.  7  st                0 00  ;    3  cir.  5  st.               0 00 1  cir.  4  st.               0 00 3  cir.  4  st.                 0 00 Lt.  haze.  D.  haze.     0 

00 

Nov.    :"       Light  haze.  6  st.    0 
00 3  cir.  cum.  5  st.       o 00      10  st.                              0 00 10  st.                          0 00 10  St.                            0 

00 

10  st.                          0 

00 

Nov.    0      2  cir.  cum.  5  st.      0 00 lost                          0 (III      10  St.                              0 

oo 

10  st.                          0 00 10  st.                         E.t 00 10  st,                        E.t 00 

Nov.    7       2  cir.  3  st.               0 

00 

1  cir.  4  st.               0 00  :    1  cir.  3  st.                 0 00  |    5  cir.  2  St.                 0 00  :    4  cir.  3  st.                0     00 3  cir.  3  st                0 00 
NOT.    8     in  st.                          0 00 9  st.                       K.t    00       1  cir.  8st             E.t 00       7  st                           E.t oo    10  st.                    o  !  oo 10  st.                          0 00 
Nov.     '.)      10  nim.                          0 10  nim.                      0   .  01     10  nim.                      0  I.  01     10  nim.                      0 8  nim.                      0  .  — 10  uim.                        0 .01 
Xiiv.  in      in  .st.                              0 00 10  st.                          0 00     10  st                           0 

00 

10  st.                          0 00 lost,                          0     00 10  st.                            0 00 
Nov.  11                                      0 

00 

10  st.                          0 00       10  St.                                    0 00 10  st.                          0 00 10  st                          0     00 10  st.                            0 00 

Nov.  12       1  .st.                          0 

00 

•2  st.                    NE.* 00      4  st.                    NE.* oo       1  cir.  5  st.           NE.* 00 1  cir.  4  st           NE.*   00 3st                            0 00 
Nov.  13       1  st.                            0 00 1  st.                          0     00       1  st.                          0 mi       1  cir.  1  st.                 0 

00 

1  cir.  1  st                0     00 0                                    0 

00 

1  !     Light  haze.               0 1  st.                          0     00       1  st                          0 

Illl 

1  st.                   ESE.t 00 1  st.                          ii     00       1  st.                          0 00 
Nov.  15       1  cir.  cum.  1  at.      0 00 -  st.                              0      OH        2  st.                              0 

oil 

1  cir.  cnm.  2  st.        0 00 1  cir.  1  st.                0     00      1  st                          0 

0(1 

Nov.  1«       1  st.                            0 00 1  »t.                            ti     00       1  cir.  1  st                 0 00 Icir.  1st.          NE.t 00 1  cir.  1  st.                0     00 1  cir.  3  St.                 0 00 

Nov.  17       5st                            0 Illl 1  Hr.  cnm.  5  st.       0     00      3  cir.  cum.  3  st.       0 

00 

1  cir.  4  st.               0 00 1  cir.  4  st.               0 00 1  cir.  3  st                0 

00 

Nov.  IK     Light  haze.  5  st.      0 6  st                            0     00       1  cir.  5  st.                 0 00 1  cir.  4  st               0 

Oil 

3  cir.  st,  4  st           II     (in 9st                            0 

Illl 

Nov.  19       8  st.                          0 00 1  cir.  cum.  5  st       0     00       1  cir.  4  st.               0 

00 

1  cir.  1  st.               0 00 1  cir.  2  St.                 0     00 1  cir.  2  st.                0 00 
0 10  st.                          0     00      9st                        E.t 00 9  St.                         E.t 00 9  st.                        E.t    00 9  st.                        E.t 00 

Nov.  .'1      Dense  haze.  5  st.     0 00 8  st.                            0  ;  00       9  st                      NE.t 00 Icr.  2cr.st5stNE.t 00 2  cir.  2  cir.  st  5  st.  0 00 9st                          0 00 

Nov.  -1-1 
0 00       5  st.                     NW.f   00     10  st.                     NW.t 

00 

8  st.                   NW.1 00 
9  st.                      W.*   00 

9  st.                      W.* 
00 

Nov.  2:1 L.  hin-.4cum.4st.  W.t 00       3  fiim.  3st          W.t   00      2  cum.  3  st          W.t 00 2  at                        W.t 

00 

Light  haze.  8  st  W.t   00 8  st.                          0 00 
Nov.  24        :,  st.                            S.I    i  o Alt                        S.t  00       1  st                        S.t 

00 

1  st.                          0 

00 

1  st.                          0     00 1  st.                            0 00 
II                                    0 00 0                                    0     00  !     1  St.                              0 00 1st.                          0 00 1  st                          0     00 1  St.                                    0 

00 

Nov.  20       5  cir.  1  st.                 0 00 4  cir.  st  4  st.           0 00       2  cir.  st  6  St.            0 00 1  cir.  2  cir.  st  5  st  0 

01 

7  st.                          0 00 1  cir.  4  st.               0 00 

Nov.  27      4  cir.  2  st.               0 00 5  fir.  L.  haze.  3  st.  0 00      2  cir.  3  st.               0 00 1  clr.  4  st               0 00 1  cir.  4  st.                0 00 2  cir.  4  st                0 00 
Nov.  2s       1  cir.                        0 00 1  cir.                        0 I'll            1    St.                                             0 

00 

1  st.                          0 

00 

1  st,                          0 

00 

1st                          0 00 
•i                                 0 00 1st.                          0 00       0                                    0 

Illl 
0                               0 00 0                               0 

00 

1  st.                          0 00 
N«v.  :io      o                           0 

00 

1st.                          0 00       1  cir.  1  st               0 

oo 

1  st.                          0 00 1st                          0 00 1st                          0 00 

Means.                5.23 5.  53                                         5.  46 
5.16 

5.46 
5.33 



EXPEDITION  TO  POINT  BARROW,  ALASKA. 

character  ofpwipUitHon,  <tt  f't/l(«(mir,fi-om  October,  1881.  to  August,  1883 — Continued. 

tahlc  "  signifies  rapid,  t  signifies  slow.    Daily  mean*  of  amount  of  clouds  on  the.  ri^Iii  In 'low  ;  umouut  of  precipitation  on  the  right  above.] 

313 

7  a.  m. 
S  a.  m. 

9  a.  m. 10  a.  m. 11  a.  m. 
12  m. 

J | j 1 .1 i 
j 

Amount,  kiinl,  ami 5 Amount,  kind,  and | Amount,  kind,  and       2 
.  \ninnnt,  kind,  and S Am.  unit,  kind,  and 3 Amount  kind,  and 3 

o! 

direction  of  clouds. p, direction  of  clouds. 

p. 

direction  of  clouds. 

3, 

direction  of  clouds. 

"i. 

direction  of  clouds. 

'£, 

"U  of  clouds. 

"£. 

a 

"^ 

i £ 1 | I 
& \ 

10  nim.                          0 

f    

10  st.                          0 10  et                          0 00 8  st.                            0 00 Ost.                           0 00 4  st,                           0 00 .01 

Light  haze.  Cst.        0 
00 

I',  haze.  D.haze. 

00 

Lt.  haze.  D.  haze.    0 00 D.  haze.  D.  haze.      0 

'00 

10  nim.            WNW.* 
01 

3c.L.hz.5atNNW.' 
.01 

3  st.                           n 00 1    St.                                             0 00 Lt.  haze.  4  st     NW.t 00 Light  haze.  2  st.      0 00 Light  haze.               0 00 Light  hsze.                 It 

'oo 

.00 
10  St.                                0 (10 

Light  haze.  6  st.      0 

00 

;i  st.  0.  Lt  baze. 00 2'st.                                 0 

nn 

Light  liazo.  1  st.      0 00 4  cir.  2  St.                  o      no 

.00 

Light  haze.  5  st.       0 
1>.  ha/.e.  D.  baze.       0 

00 

Light  haze.  6  st      0 
I),  ha/.e..  D.  hazo.      0 

00 
00 

Light  haze,  list       0 
11)  nim.                          0 

00 Light  haze.  6  st.      0 
Light  haze.  8  st      0 

00 

Light  baze.  7  st.      0 10  st.                         0 
00 
00 

Light  haze.  7  st.      0 3  cir.  cum.  4  St.       0 
00 
00 

10  st.                           0 
00 

10  st.                          0 00 10  St.                              0 

00 

Light  haze.  6  st.      0 00 5  st.                         0 

00 

Dense  haze.  4  st.     0 00 .00 
111  st,                                   0 00 Dense  haze.  8  st.     0 

00 

L.Ii;:/,c.  Ust.  L.hn/.e.  0 

00 

L.baze.  2st.  L.baze.  0 00 Lt.  haze.  Lt.  baze.   0 00 Dense  haze.  8  st     0 00 .00 
2  st.                           0 III) Light  haze.  3  St.      0 

00 

111  St.                                             0 00 10  st.                          0 00 10  st.                         0 00 10  nim.                            0 .01 .19 
10  St.                                0 Light  baze.  5  st.      0 00 Light  baze.  7  st       0 00 10  st.                          0 (10 10  st.                         0 00 10  st.                           0 00 

.03 

10  st,                                0 00 lost                          0 00 10  at.                           0 00 10  st.                          0 00 10  nim.                          0 

•  — 

10  at                         0 

.01 

.05 
2  st.                           0 (III 2  st.                         0 00 2  St.                            0 00 2  st,                            0 00 Dense  haze.              0 00 lot.                          0 00 

.00 

0 

00 

2  st.                          0 00 2  st.                              0 00 1st                            0 

00 

1  st.  Light  haze.    0 00 1  st.  Light  haze.    0 

00 

.00 
2  st.                                0 00 2  st.                          0 

nn 

Light  haze.              0 00 Light  baze.               0 00 Light  haze.               0 00 
Light  haze.               0 00 .00 

0                                    0 00 0                               0 00 d                               0 00 0                               0 00 1  st.                         0 00 1st.                         0 00 .00 
2  St.                                0 00 1st.                          0 00 Light  haze.               0 00 0                               0 00 0                               0 00 1  st.                         0 00 .00 

Dense  baze.  5  st       0 00 10  st.                          0 00 8  st.                          0 00 3  st.                          0 00 10  nim.                      0 2  st.                          0 

^_ 

'.  st.                            0 

no 
4  st.                              0 00 Light  haze.  5  st.      0 00 L.  haze.  1st  D.haze.  0 

00 

L.  haze.  D.haze.      0 

00 

L.baze.  3st  L.baze.  0 00 

.nn 

in  M.                                   0 
on 

Dense  baze.  6  st.     0 00 Dense  haze.  5  st      0 00 10  st.                          0 

00 

10  st.                                 0 

00 

10  st.                         0 00 .00 
3  st.                                0 00 3  st.                          0 00 2  St.                              0 00 2st                          0 00 

9  st.                  ESE.* 

00 

ID  St.                                   0 00 .00 
.   P.  haze.        0 00     Dense  baze.  8  st.      0 00 Dense  haze.  9  st      0 00 Dense  haze.  9  st     0 00 Dense  baze.  7  st     0 00 Dense  baze.  4  st.     0 00 .00 

10  nim.                        0 

01 

3  cir.  cum.  5  st       0 _ 10  st.                          0 00 Dense  haze.  7  st.     0 

^  __ 

10  st.                          0 00 10  st.                         0 00 .05 
10  st.                        W.t 00 10  st               WNW.t 

'oo 

S  mm.            WNW.t 

00 

8  cum.           WNW.t 

'oo 

9  cum.           WNW.t 00 Light  haze.  8  cum.  0 00 
10  st.                                0 00     10  st.                           0 00 10  st.                           0 00 10  st                          0 

00 

10  st.                         0 00 
1  st.                        S.* 

00 

'.00 

L'  st.                                0 00       1  St.                            0 00 1st                           0 00 1st.                          0 

00 

0                               0 00 n                               0 00 

.00 

~i  8t                        0 00 5  cir.  st.  3  st.          0 00 5  cir.3cir.cum.28t  0 00 5  cir.  cum.  5  st.       0 00 6cir.2cir.cnm.2stO 00 5  cir.                        0 00 

.no 
I  cir.  2  st                    0 III) 2  cir.  1st               0 00 3  cir.4cir.ciun.lstO 00 4  cir.  L.  haze.  1  st.  0 00 3  ci.L.hz.lst.L.hz.  0 00 3ci.  L.hz.  IstL.hz.O 00 .00 

•i  oir.  2  st.               0 00 2  st.                          0 00 1  cir.  1  at.               0 00 1  cir.                        0 

00 

1  cir.                          0 

00 

0                               0 00 

.00 

0                                     0 00 1  St.                                    0 

00 

0                               0 00 0                               0 

00 

0                                 0 00 0                               0 00 

.00 

0 

no 

3  st           .               0 00 1  cir.                        0 00 Light  haze.              0 00 Light  haze.               0 

00 

Light  haze.              0 

00 

.00 

5.13 4.76 
5.20 

4.13 

5.03 4.50 

.34 

7  p.  m. 
8  p.  m. 9  p.  m. 10  p.  m. 

11  p.  m. 
12  p.  m. 

Daily 

means. 

3  st.                           0 00     Dense  haze.  3  st.     0 00 Dense  baze.  3  st.     0 

00 

1  cir.  3  st.               0 00 2  st.                         0 00 1  st.                         0 00 5.21 

10  st.                    NW.* 00     10  st.                   NW.* 00 10  st.                   NW.t 00      8  st.                   NW.t 00 4  st.                         0 00 1st                         0 00 5.71 
Dense  haze.  5  st.       0 on     10  st.                         0 00 10  St.                              0 00 10  st.                         0 00 10  st.                         0 00 10  st.                         0 00 

4.  4f, 
8  cir.  •',  -t.                 0 00       5  cir.  4'st               0 

00 10  St.                           E.» 00 7  st.                         0 

00 

-1  st.                         0 

00 

2  st.                         0 00 
0 00     10  st.                         0 00 10  st                              0 (10        9  st                           E.* 

00 

4  st.                         0 00 10  st.                         0 00 6.95 
10  st.                           E.t 00 10  st.                        E.t 00 10  St.                           E.t 00      10  St.                             0 00 10  st.                         0 00 10  st.                         0 

00 

3  rir.  5  St.                    0 on 3  cir.  5  st               0 00 10  st.                         0 00     10  St.                           0 nn 10  st.                         0 00     10  st                           0 00 

8.  12 

In  -1.                               0 00 10  st.                         0 

00 

10  st.                           0 on       10  St                                    0 00 10  st.                         0 00 5  st.                         0 

00 

10  mm.                          0 10  nim.                        0 .03 10  nim.                        0 .  03  ,  10  nim.                        0 .02 10  nim.                        0 .02 10  nim.                        0 T."| 
in  st.                             0 

(Id 

10  St.                           0 00 10  st.                           0 00       7  St.                         E.t 00 10  st.                           0 

00 

9  st                         E.t (Kl 
10  st.                             0 00 10  St.                           0 00      10  St.                              0 00     10  St.                             0 00 10  St.                           0 

00  j  10  St.                           0 

10.00 

4  st.                             0 

no 

1  cir.  2  st                0 00      4  st.                    NE.* 0"        2  st.                              0 00 2  st.                           0 I  st.                           0 

o'l             3.33 

0                                   0 
00 

0                               0 00       1  8t.                           0 on        1  St.                              0 no 1st                           0 

00 

1  st.                           0 

l.ni 

1  st.                               0 

00 

1  st.                              0 00        1  St.                             0 lid        1  st.                              0 

(10 

0                                 0 

00 

1st.                           0 
•J  -t.                             0 

00 

2  st.                              0 00 1  st.                           0 

no 

2  st,                         0 00 2  St.                             0 1  .st.                             0 
1.00 3  st                    0 (I'l       9  St.                              0 

00 

1  cir.  st.  5  st.          0 00 4  st.                         0 00 3  St.                             0 1    St.                                                  0 

1)  st.                     NE.t 
1  cir.  4  st.                 0 00       1  cir.  4  St.                 0 00 5  st.                         0 

(III 

'.',    St.                                                  0 00 8  st.                    NE.t 

(III 

4.  ST 

10  st.                           0 CO     10  St.                           0 00 9  st.                         0 (III 4  St.                              0 

nn 

4  St.                             0 <1  St.                          XE.i 
Li^ht  haze.  2  st       0 •J  St.                           0 (Ml 4  cir.  cum.  5  st.      0 nn 1)  st.                           E.t nn :i-t.                        E.t nn      n  st.                      E.t 

E.t 00       9  St.                         E.t 

oo 

8  st.                        E.t nn 8  st.                        E.t   no 3  St.                           0 nn r,  st.                         E.t 5.71 
a  st.                        o 01)        9  St.                              0 

00 

6  st.                         0 

(III 

10  st.                         0 

00 

10  st                              0 

no 

lost.                             0 nil 
lost.                                       0 

10  st.                          W.t nn     10  st                      W.t 00 10  st.                         0 00 10  st,                           0 00 10  st.                              0 

01) 

9.62 

0 nn       7  st.                         0 00 2  cir.  2  St.                  0 00 1  cir.  2  st                0 

00 

5  St.                           0 00      10  st.                              0 

I  st.                         '      0 
00   .   1  st.                           0 on 1  cir.  1  at.               0 00 10  st.                           0 00 10  st.                   NW.t 00      1"                                    0 00            6.  58 

1  cir.  1  st.                  0 00       1  St.                           0 

on 

1  st.                           0 

00 

1st.                         0 

nn 

1  st.                              0 nil       1  st.                           0 
0 00 3  St.                              0 00 list.           .                0 00 3  st.                         0 5  St.                             0 no       1  cir.  5  st               S.t 

2  cir.  4  st.                    0 

00 

2  cir.  3  St                  0 

00 

1  cir.  st  3  st.          0 00 3  at.                         0 00 2  St.                             0 Hi       1  cir.  st.  2  st.           0 5.20 
1st.                               0 00           1  St.                                       0 00 1  8t                                    0 00 1  St.                                   0 

00 

1  st.                           0 on       :                               0 

00 

1.711 

1  st.                                  0 on       n                                 0 00 1  St.                              0 00 1st.                              0 

00 

1  st.                           0 00       1  st.                           0 00 

.4." 

1     St.                                                              0 no      i  st.                     o 00 1  st.                         0 no      l  st.                      o 

00 

0 00       1  at.                           0 

.91 

5.  90 5.96 
0.  00 5.73 5.40 5.53 

5.27 

H.  Ex.  44 



314 HXI'KDITIOX  TO  POINT  BARROW.  ALASKA. 

Statement  showing  the  amount,  kiml,  <tn<l  ilircc/i<ni  of  Howla,  and  amount  mul 

{Washington  mean  time.    Correction  to  reduce  mean  local  time, — 5  hours  17  minutes.    Precipitation  is  niven  in  inches.    In  this 

1  a.m. 

'J  a-m. 

3  a-m. 4  a.m. A  a.  m.                                     6  a.  m. 

Date, 
Amount,  kind,  and 

direction  of  clouds. ip
it
at
io
ti
. 

Amount,  kind,  and 
direction  of  clouds. 

| Amount,  kind,  and 
direction  of  clouds. 

I 

0. 

Amount,  kind,  and 
direct-ion  of  clouds. 

ip
it
at
io
u.
 

nt.  kinil,  and 
direction    of   clouds. 

B 

Amount,  kind,  and 
'5.     direction  of  clouds. 

ip
it
at
io
ll
. 

| £ 1 
^ 
i 

'C 

i - - 

fl. 

A - Hi 

1882. 
Dec.    1 o                                    0 no n                                    0 00     Light  haze.              0 00 Light  haze.               0 00     Lt.  haze.    Lt  haze.  0 00 Lt  haze.   Lt  haze.  0 

oo 

lat.                           0 00 1st                              0 oo       1st.                           0 00 1  st.                           0 00  [     2  St.                             0 00       3  St.                           0 00 
Dense  fog.                   0     00 Dense  fog.                 0 00     Dense  fog.                 0     00 Dense  fog.                 0 i.  haze.   Lt  fog.    0 00     Lthaze.  Lt  fog.     0 00 
1  St.                              0     00 1  et.                         0 00       1  St.                           0 no 1  al.                           0 CO  '    1  st.                         0 00       1  st.                         0 

00 

I  st.                              0     00 1st.                         0 nn       1  St.                           0 

00 

1st.                           0 

on 

1st                         0 00 2  St.                              0 00 
Dee,    (; 1  st.                              0     00 0 00 3  st.                         0 

00 

2  st.                           0 

00 

:i  st.                      o 00 2  at.                         0 00 

10  st.                              0      00 10  st.                           0 00 Set.                         0 

00 

9  St.                           0 00 Light  haze.  5  at.      0 00 Light  haze.   9  at.     0 00 
1  St.                              0 00 1  st.                              0 III)         1  St.                                   0   .   00         1  St.                                   0 00 1  St.                                   0 

00 

0                                 0 

oo 

Dec       i* 1  St.                              0 00 1st.                             0 oil     1st.                    o    oo  ;    i  st.                    o 

00'
 

1  st.                         0 00 2  St.                           0 00 
1     .St.                                                            0 00        1  st.                              0 oil        1  St.                              0      00       0                                    0 00 0                                    0 00 0                                 0 00 

Her.    11 10  st.                              0 00 lllst.                                   0 00 10  St.                                       0 

00 

9  St.                           0 

00 

10  St.                            0 00 10  St.                              0 00 

0     00 0                                 0 00 n                                 0 

no 

i)                                    0 00 o                               0 

00 

0                                 0 00 

Dec.  14 
si  st.                       o    oo 
Li-iii  haze.    4  st. 

10  St.                             0 
:,  st.                        0 

III) 

00 
10  St.                              0 
4  St.                              0 

00 

on 

9  St.                           0 
I'  st.                           0 I'll 00 

Light  haze.  9  st.      0 
3  St.                              0 

00 

00 
Light  haze.  3  St.     0 
0                                 0 

00 
00 

IVc.   If,        1  st.                              0 00 0                                 0 00       1  St.                             0 

00 

1     St.                                                           0 00 Dense  haze.  9  st.     0 00 
Dense  haze.  8  st     0 

00 
Dec.  16       1  st.                            0 nn 1  St.                              0 00       1  st.                           0 00 1  St.                              0 00 0                               0 00 0                               0 00 

1  cir.  1  st                0     oo 1  St.                              0 oo       1  st.                           0 00 1    St.                                                  0 

00 

0                     •          0 00 0                               0 
D,  e.   is -  cir.  st.  1st.            o     on 1  cir.  st.  1  St.            0 00       1  cir.  st.  1  st.           0 00 1  cir.  st.  1  at.          0 00 1st.                         0 

00 

2  St.                              0 00 
2  cir.  st  1  St.            0     on 3  cir.  at  1  St.            0  .  00  i     5  cir.  st  2  St.            0 

00 

4  cir.  st.  3  st.           0 00 1  cir.  2  st.               0 00 2  cir.  st  1  st.          0 

00 

lat                        0 
4  st.                          W.- 

00 
1  8t.                                       0 

Light  haze.   3  et.     0 
00 

00 

3  st.               WNW.* 
Dense  haze.  5st  W.* 

00 

00 

Light  haze.  2  at.      0 
Dense  haze.  8  nim.  0 

00 Light  haze.  1  et.      0 
3  st.                         0 

00 

4  cum.                      0 
2  st.                          0 

00 
00 

0                                 li     ill) 0                               0 

00 

0                               0 00 Lt.  haz.    Dens.  haz.  0 00 Lt.  haze.    Lt  fog.    0 

1)0 

Light  haze.   1st.     0 

00 

1  at.                           0     00 1st.                          0 00 2  st.                         0 00 1  cir.  st  1  st.          0 

00 

1  St.                                    0 00 1st.                         0 00 
Dec.    24          0                                               0 1  1) 0                                    0 00 0                               0 

00 

0                               0 

00 

0                                 0 

oo 

0                               0 00 
•  ir.  St.  4  St.            0     00 H  nim.                          0 9  nim.                    N.t 9  Dim.                    N.t Dcnze  haze.  8  nim.  0 Dense  haze.   9  at.     0 

liec.  L'II     10  nim.                      0   .01 in  nim.                        0 

•  — 

10  nim.                      0 

•  — 

10  nim.                        0 .01 10  nim.                      0 

•  — 

10  nim.                        0 !oi 
D.c.  27        0                                    0      00 1  cir.  st.  1  st.          0 00 1  cir.  cum.  1  st.       0 00 1  at                        i) 

00 

0                               0 00 0                                 0 00 
Dec.  28 Lt.  haz.  Dense  haz.  0     in 0                              0 00 0                               0 00 

o  :  oo 
0                               0 00 0                                 0 00 

10  8t.                             0     00 Sat                         0 00 1  cum.  st  7  st.        0 00 Dense  haze.  7  st.     0 

00 

Dense  haze.    8  at    0 CO 10  st.                           0     00 
Dec.  30        0                                    0      00 0                                    0 00 0                              0 00       0                                 0  j  00 0                               0 

00 

0                                 0     00 
Dec.  :n       :t  st.                        0 00 3  at.                         o 00 2  st.                         0 00 1st.                         0     00 Light  haze.  1  at.     0 00 Light  haze.  2  st.     0 00 

Moans  . 2.77 2.  74                                         2.  93 2.83 2.61 

2.70 

Date. 1  p.m. 2  p.  m. 
3p.m. 

4  p.m. 

5p.m. 
6p.m. 

Light  haze.  1  at      0 00 1  cir.  1  st.                0     00       1  cir.  1  st.               0 00 1  cir.  st.  1  at          0     00 1  cir.  1  cir.  st.  2  st  0 00 
2  cir.  st.  3  at         0 

00 

Doe.    2 1  st.                              0 1  st,                                 n 00 4  St.                           0 00 5  at.                         0     00 6  St.                           0 

00 

5  St.                              0 00 
1  st.                              0 00 1  St.                                    0 

00 

0                                 0 00 0                                    0      00 0                                   0 

00 

0                                    0 00 
i  ice.    i 2  St.                              0 00 1  St.                                   0       00 1  St.                              0 00 1  st.                             0 00 lat                         0 00 1  St.                              0 00 
Dec.    5 Light  haze.              0 1  St.                             0  I  00 1  St.                             0 

00 

1  St.                         0' 
00 1  St.                                   0 

00 

1  at.                          0 nn 
10  st                         0 00 10  st.                              0 00 10  st.                         0 00 »  at.                          0 00 9  St.                              0 

00 

10  at.                         0 

00  1 

HIT.      7 Light  haze.                0 

00 

Light  haze.                0 00 1  st.                         0 

00 

I  St.                                0      00 l8t.                                   0 00 1st.                         0 on 
1  st.                           0 

Light  haze.  4  st      0 
00 
00 

1st.                           0 
Light  haze.  5  at.      0 

(III 

00 

2  St.                              0 
1  cir.  1  st.                0 

00 

00 
1  cir.  st.  1  st.          0     00 
1  st.                          0     00 

2  st.                         0 
lat                         0 

00 
00 

2  at.                      W.t 
1st.                         0 

(III 

00 

0                                           0       00 1  St.                                   0 

00 

1  st                          n 00 2  olr.  cum.  3  st.       o     nn ::  cir.  4  st.               0 00 3  cir.  5  at.               0 00 
2  st.                         o 00 1  st.                         0 00 1  at                          o     M) 1  st.                         0     00 1  et.                       0 00 1  at.                         0 00 

Dee.  12      Light  haze.  1  st      0 

no 

2  st.                          0 

00 

1  St                                   0       01) 1  st.                         0     00 •2  st  .                             0 00 3  st.                         0 

III) 

D.T.  1:1     Light  haze.  9  st      0 00 1  cir.  8  st.                0 00 Icir.  st  8  st.           0     oo 1  cir.  st.  9  st.          0     00 1  cir.  at  8  et.         0 00 8  st.                         0 00 
I),-,-,  i  i                                         0 00 0                               0 00 0                                 n     oo 1st.                         0 (10 lat.                         0 00 1st.                         0 

nil 

1  at.                           0 

on 

2  st.                         0 00 2  st                                0      00 1  st.                         0 

00 

1   St.                                    0 

00 

lat.                         0 

00 

1   st.                                    0 00 2  st.                          0 (III 
2  St.                           0 00 1  .st.                          0 00 •_'  St.                                       0 00 2  st.                         0 

D.c.  17 1   st.                                   0 00 1  cir.  1  at                 0 

00 

1  cir.  1  et.                 0 

00 

1  cir.  1  cir.  st.  3  st.  0 00 4  cir.  st.  4  at.           0 00 8  st.                         0 

nn 

1  st.                         0 00 1st.                           0 00 1  St.                                    0 00 I     St.                                                   0 

00 

1  st.                              0 00 1  St.                                   0 

00 

1  cir.  at.  1  at           0 00 1  cir.  st  1  st          0     00 1  cir.  st.  1  st.          0 III) 1  cir.  st.  1  st.          0 

III) 

1  cir.  st.  1  at.          0 00 4  cir.  st.  1  at.          0 00 
I    Hi.                                                  0 00 5  st.                           0 

00 

.",  at.                       SW.t 

1)11 
1  cir.  4  st.             W.t 00 1  cir.  4  st.              W.t   00 2  cir.  4  at.            W.t 

00 

2  St.                                0 00 1  st.                              0 00 Light  haze.  2  st.      0 01) Lthaz.  2  st.  D.  ha/,,  o 00 Dense  haze.   9  nim.  0   .  — Dense  haze.  6  nim.  0 

Lt.  haz.    Dens.  haz.  0 
Icir.    Lthaz.  1st.  0 
0                                 0 

00 

00 
00 

Lt.  ha/,.  2  st.  D.  haz.  0 
Light  haze.  1  at      0 
"                               0 

00 
00 

00 
Lt.  haz.    Dens.  haz.  0 
Light  haze.  1  st      0 
0                               0 

00 

00 
00 

4  st.  Dense  haze.    0     oo 
Icir.  Lthaz.  1  st.  0     00 
0 

Dense  haze.                  0      00a 
Light  ha/.e.    1  St.      0      00 
1  St.                             0  ,  00 

1st.                         0 
Light  haze.  1  st.     0 
0                               0 

00 
(III 
00 

0 00 10  nim.                      o  .  — 10  nim.                        0 10  nim.                        0    .  — 10  st.                                0    .— 10  st.                         0 nn 
10  nim.                        0   .  — 111  nim.                          0    .— 1  cir.  5  st.                0 

'01 

1  cir.  4  st.               0     00 1  cir.  4  st.                0     00 Dense  fog.  3  et       0 

Oil 

0                                 o (III s  st  .                       SW.t 

00 

10  at.                         0 00 lost.                          o     on 3  cir.  st.  6  st. 4  st.                              0 
1  cir.                          0 00 1  cir.  1  st.                 0 00 1  cir.  st.  5  at          0 

oo 

2  cir.  st.  6  st. 10  St.                             0     00 10  St.                              0 
0                                 0     00 0 

00 

0                                 o 

00 

0                               0     00 0                                    0     00 1  st                             0 00 
0      1)1) 

2  cir.  st.  2  St.              0     00 
1  cir.                        0  '  00 
1  cir.  st.  3  at           0     00 

1  cir.                        0 
1  cir.  st  1  at.           0 

00 
00 

1  cir.                        0     00 
Icir.  at.  1st          o     on 

:t  cir.  l  st.             o    oo 
1  cir.  st.  1  st.          0     00 

1  cir.  2  St.                0 
1  st.                           0 

00 

00 

S.M 
2.83 

2.80 
3.19 

3.70 
3.54 

i                                                       ! 



EXPEDITION  TO  POINT  BARROW,  ALASKA. 

character  of  precipitation,  at  Uglaamie,  from  October,  1881,  to  August,  1883 — Continued. 

table'  signifies  ropirf,  t  signifies  *io«).    Daily  means  of  amount  of  clouds  on  the  right  below;  amount,  of  prfci|>itiiiion  itiitho  right  nbore.] 

315 

10  a.m.                                      11a.m. 
. 

7  a.  in. 
Sft.ni. 

8a.m. 
12  ra. 

0 i .i | 
t i 

B-j 

a 

•~ 

Amount,  kind,  and 2 Amount,  kind,  and Amount,  kind,  and g Amount,  kind,  ;tn<i 
~ 

Amount,  kiuil.  ami 2 A  mount,  kind,  and       -2 

*i 

direction  of  clouds. 3, direction  of  clouds. 

5, 

tliicrtion  of  clouds. 

;E 

direction  of  clouds. 

'
§
*
 

direction,  o!  clouds. 

51 

dilrrtion  of  clouds.        "^ 
5 

£ £ £ 1 p 1 
E 

• 
Lt  haze.    Lt.  haze.   0 

00 
Light  haze.    2  St.     0     00 Light  haze.     2  St.     0 

00 Light  h:ize.     2  st.     0 00 Light  haze.    1  at.    0 00 Light  haze.    1  at.    0 00 

.00' 

2  st.                           0 
00 

2  st.                            0 oo     Light  haze.               0 

00 

Light  haze.               0 00 Light  haae.               0 00 Light  haze.               0 00 

.00' 

Light  haze.      1  st     0 00 1    St.                                            S 00       0                                    0 00 0                               0 00 0                               0 00       0                                 0 00 

.00 

2st.                                0 00 1  St.                           0     00       1  st.                           0 

00 

0                               0 00 1  st.                              0 
(III 

2  st.                                    0 00 .00 
!  s!                                 0 00 1  st.                            0     00       0                                 0 

00 

2  st.                          0 oo 
Light  haze.                0 (III Light  haze.               0 

00 

.00 

1st.                                0 

00 
D.  haze.    D.  haze.    0     DD     10  st.                          0 00 lost.                              0 00 lOst                            o 00      10  St.                              0 00 

.00. 

0                                      0 00 1  st.                          0 CD     Light  haze.                0 

00 

Light  haze.                 0 00 Light  haze.                0 D.I      Light  Ii                         0 00 .00 
0                                   0 00 0                                 0     (in      Dmsc  haze.               0 no 1  irirsr  haze.                  0 

Oil 

1  st.     Light  haze.  0 oo      Light  haze.               0 00 

..90 

0                                      0 00 1st.                          0     00     Light  haze.               0 00 Light  haze.    3  st.    0 00 Light  haze.    3  at.    0 00 L.  haz.  3  st  D.  haz.  0 00 .M 
•  0                                   0 00 0                                    0      00  :     0                                    0 00 II                                 0 

00 

o                               0 00 0                                 0     00 

.  .M 

10  St.                                0 
OD 

Dense  haze.    9  st.    0     00     Lthnzo.'  D.  haze.  0 00 Lt.  haz.  3  st.  D.  haz.  0 

0(1 

L.  haz.  4  st.  D.  haz.  0     00     L.  haz.  4  st  D.  ha/,  n     im .00 

0                                     0 00 1  St.                                                         0                                           0 00 Lt.  haz.  1  st  L.  hnz.  0 00 L.  haz.  1  st.  L.  haz.  (i     on     Lt.  haze.    Lt.  haze.O     00 .00 

Light  haze.    2  st      0 00 Dense  haze.     8  st.    0     00     Dense  haze.     8  st.    0 

00 

Light  haze.    6  st     0 00 Light  haze.    9  st.    0     00     10  at.                          0     00 .00 
lit.                           0 

00 
2  st.                              0      00        Ii                                    0 00 0                                 0 00 0                                           II       00   '      0                                           D       Illl 

.00 

Dense  haze.    6  st.     0 (III 10  st.                              0     00      111  st.                              0 00 2  at                        o 00 4  st.                              0     00       -1  St.                              0      00 

.00 

1  st.                           0 00 0                                    0      00       0                                    0 00 0                                           D 

no 

0                                    0     00        1  st                               0      00 .00 

1st.                           0 00 2  St.                              0      00       3  st                              0 00 Light  haze.    3  st.    0 00 Light  haze.    3  st.    0     00       1  St.                            0     00 .00 
Light  haze.                0 
2  cir.  st.    Lt.  haze.   0 

00 
00 

0                                 0     (ll)     Light  haze.                0 
Light  haze.     1  st.     0     00     Lt.  haze.    Lt  hazo.  0 

00 

00 

Llyht  haze.                 0 
Lt  hazo.    Lt  haze.  0 

00 
00 

0                                 0     On     Light  haze.                0     00 
Lt.  haze.    Lt.  haze.  0     00  :  Lt  haze.    Lt.  haze.  0     00 

.00 

.00 

5  cum.                         0 00 2  cir  cum.  2  cum.    0     DO       4  cum.                       0 00 3  fir.  fimi.  2  cum.    0 00 Dense  haze.     0  St.    0     00     Denso  hazo.     5  at.    0     00 .01 

.Light  haze.    3  cnm.  0 00 Light  haze.  2  cum.  0     00     Lt,  haze.    2  cum.     0 

00 

L.  haz.  2  cu.  L.  haz.  0 

•00 

Lt.  haze.     Lt.  haze.  0     00     Lt  haze.    Lt.  haze.  0     00 

Light  haze.    2  st.      0 00 Lt.  haze.    1  cum.  st  0 DD Lt.  haze.    1  cum.     0 00 L.  haz.  1  cu.  L.  haz.  0 00 Lt.  haze.    Lt.  haze.  0     00     Lt.  haze.    Lthaze.  0     00 .00 
2  st.                           0 

00 

1  cir.  st.  1  st.             0 00 1  fir.  1  st                 0 OD 1  cir.  1  St.                  0 

00 

1  fir.  1  st.                 0     00       1  cir.  Lt.  haz.  1  st.  o     oo .00 
0                                     0 00 0                                 0 00 0                                 0 00 0                                 0 00 0                               0     00       0                               0     OOi 

.00 

10  St.                                0 00 10  st.                              0     00 1(1  st.                            0 00 10  st.                           0 00 10  St.                              0     00      10  St.                              0      00 
10  nim.                          0 

.  — 

10  nim.                      0   .  — 10  uim.                      0 

.01 

10  nim.                      0 

.01 

ID  nim.                        0   .—     10  uim.                        0   .  — .on 

0                                   0 00 0                               0 DO           D                                                      0 00 0                               0 00 
0                                    0      00  '     0                                    0      OOi 

'           .00 

0                                   0 00 0                               0 00 1  cir.                        0 00 1  fir.                          0 00 1  cir.                        0     00 1  cir.                          0     OO .08 
Dense  haze.     5  st.     0 

00 

Light  haze.    1  St.     0 00 Light  haze.    1  st.     0 

00 

Lt.  haze.    Lt.  haze.  0 00 0                                 0 00       0                                 0.    00 .00 
0                                   0 00 0                               0 00 0                               0 

Oil 

D                               0 00 1  cir.                        0 00        0                                    0      80 .00 

Light  haze.    3  at      0 

00 

Light  haze.    2  at     0 DO       Icir.  Lt.  haz.  2st.O 00 2  cir.  Lt.  haz.  1  at.  0 00 2  fir.                            0 on        2  cir.                            0-     «U .00 

2.25 2.38 2.19 2.12 
2.22 

-'.  ().'! 

.11 

7p.m. 8  p.  m.                                    9  p.  m. 
10  p.  m. 11  p.  m. 12  p.  m. 

Daily 

means. 

3  St.                             0' 
00 3  st.                           0 00 3  st.                          0 00 2  st.                              0 00 1  St.                                    0 00 3  st                            0     00 1.1)2 

Dense  fog.                   0 00 Dense  fog.                o     no     Dense  fog.                0 I'D 1  st.     Light  fog.     0 00 3st                        0 DD         4  St.                                    0       00 

1.79. 

0                                   0 00 n                                    0     00        i    ,1                               0 00 1  st.                            0 00 1  st.                              D      00       1  at.                              0      00 
1  »t.                             0 (JO 1  st.                              0     00  '     1  st.                              0 

00 

1    St.                                                   0 00 1  st                              0      00        1  st.                              0     00 1.08 
1  st.                             0 

00 

1  St.                              0  ,  00        1  st.                              0 00 1  St.                              0 00 1  St.                              0  i  00        1  St.                              0      00 

.91 

10  st,                             0 00 10  st.                          0     00       2  cir.  cnm.  3  st        0 00 4  st.                              0 00 6  8t                                    0      Illl       IDst.                                    II       He 

6.58 

1st                             0 00 1st                          0 00         1  St.                                    0 00 1  St.                              D 00 1  st                            0     00       1  st.                            0 

00 

2.45 
1  cir.  2  St.               W.  t 

00 
5  cir.  3  St.               W.  t    00        1  si  .                              0 00 1st.                              0 00 i  st.                    o  '•  on     i  st.                    o 

00 

1.41 

1  st                             0 00 1  at                          0 00        1  St.                              0 

(III 
1  St.                              0 00 1  at.                      0  ,  00      l  st.                       o    oo 1.54 

Light  haze.    3  st.      0 00 2  St.                                    0 

00 

2  St.                              0 

Kl 

2  st.                                0 00 1  St.                              II      00      10  st                              0 

(III 

LOT 
1  st.                           0 (JO 1  St.                                    0 00 1  St.                              0 00 1    St.                                            0 

00 

1  St.                              0 00 1  St.                              0 00 4.25 

4  St.                                0 00 4st.                            0 uo t.3st.              0 00 :;  st                         0 00 :••  st.                              0 00 
Light  haze.    4  st. 

1.4S 
2  cir.  St.  5  st.                0 00 9  St.                              0 

00 

4  st.                              0 to 3  St.                           0 00 :i  st.                        0 00 Light  haze.    4  st.    0 

no 

.  7.-S7 1  st.                                0 nil 1  cir.  st.  1  at.       XE.  f DO       1  st.                      NE.  t 

'," 

1  St.                                    0 

00 

2  St.                           0 

00 

1  fir.  st.  2  at              0 00 1.41 
1  St.                                0 1  Bt.                                       0 on       1  st.                            0 00 D                                    0 

DD 

D                                           0 00 0                                    0 

00 

2.66 2  St.                             0 

On 

2  St.                              0 

00 

1    St.                                             0 00 1  St.                              0 00 1st                            0 

00 

1  St.                              0 00 
1.00 

4  cir.  st.  4  at.              0 00 4  cir.  st.  3  at.             0     00       4  cir.  at.  3  St.             0 (JO 4  cir.  st.  3  st.            0 

no 

3  cir.  st.  3  at            0 

00 

2  cir.  at  3  at.            0 3.50 
1st.                             0 00 1  at.                          0     oo       1  cir.  st.  3  at.            0 00 1  cir.  st  2  St.             0 

00 

2  cir.  at.  2  st            0 00 1  cir.  st.  2  St.             0 
0(1 

1.41 

4  cir.  st,  2  st.              0 00 4  fir.  st  2  St.             0     00       »  cir.  st.  2  St.             0 

(III 

1  cir.  st  2  St.             0 

On 

2  st.                                    0 

00 

1  cir.  st.  2  St.             0     (Hi 

2.  Ill 
8  st.                         W.  t 00 Light  haze.  7  at  W.  t 00 9  nim.                      0 .01 o  st.                    o 8  st.                    SW.  t 00 

5st                     STV.t    oo 

...  .-7 

2  St.                             0 

.— 

1  it                          0 

00 

0                               0 on 0                                 0 00 1  st.                          0 00 1  St                                    D       OH 

2.54 

1  st.                             0 00 1  st.                              0 

(ID 

Light  haze.    1  at    0 

OD 

Light  haze.    1  at.     0 00 Light  haze.    1  at.    0 00 1  st.                            0 00 

.79 

Light  haze.     1  st.       D 1  st.                              0 

00 

1     St.                                                           0 00 1  St.                                    0 00 1  st.                              0 
(ID 

1  st.                              0 00 
1.41 

1  st.                             0 00 1st.                              0 00 
1  St.                       -0 

DD 

1  st.                          0 

00 

1  at.                          0 00 2  si.                                0 00 n 
10  st.                             0 

DO 

10  st.                           0 00 10  st.                            0 00 IDst.                                    0 00 10  nim.                      0 

.    

10  nim.                      0 

00 

9.58 

10  St.                             0 on :.  fir.  :ist.               o 

III) 

2  st.                              0 

1)0 

Light  haze.    3  at.     0 

00 

2  st.                                0 

00 

2  st.                          0     00 7.75 

S.* 

nn 

:i  st.                        0 00 3  st.                              0 00 2  st.                                    0 00 :s  st.                     o 00  !     3  St.                              0     00 

2.62 

10  nim.                          D ID  uim.                        0    .  — 10  nim.                        0 .10 Id  nim.                      0 .03 10  nim.                        0 .(12      lOst.                              8    .02 

4.20 

0                                  0 

00 

0                                 0     00 1  st.                            0 00 1  st.                          0 00 1  st.                           0 0(1       1  St.                            0     00 2.50 
1  cir.  1  st.                  0 1)1) 1  cir.  2  St.                  0 00 1  cir.  st.  2  st.             0 00 3  st.                          0 

Illl 

2  st.                                 0 00 Light  haze.    2  s«.    0 00 

1.08 

1  st.                                0 00 1st.                          n     on 1st.                            0 00 1  st.                            0 

00 

1  at.                        0 00       1  st.                            0 00 

2.00 

3.32 3.41 2.87 2.54 2.  58                                         3.  09 
2.74 



316 EXPEDITION  TO  POINT  BAEEOW,  ALASKA. 

Statement  showing  the  amount,  kind,  and  direction  ofdoudx,  and  amount  ami 

[Washington  mean  time.    Correction  to  reduce  to  im  an  local  time,  —5  hours  17  minutes.    Precipitation  is  given  in  inches.    In  this 

Date. 

1  a.m. 2  a.  m.                                        3  a.  in.                                        1  ft.  in. 
5  a.  m. 

II  a.  in. 

1 

!& 

'5 

£ ft 

Amount,  kind,  and 
..in  (if  i-ldinl,. 

I 

| 

5 

Amount,  kind,  and 
diiectiou  of  clomta. 

'H. 

Amount,  kind,  and 
(liit-ctiou  of  clouds. § 

^ 

I 

.Amount,  kind,  and 
direction  of  clouds. 

g 

3 
3. Amount,  kind,  and 

direction  of  clouds. 

I 
1 
A 

I 

p. 

Amount,  kind,  and direction  of  clouds. 

1883. 
Jan.    1 
Jon.    2 
Jan.    3 
Jan.    4 
Jan.    5 

0                                 0 
1st.                           0 

Light  haze.    5  st.    0 
1st.                         0 

Dense  haze.   3  nim.  0 

00 

00 
00 
00 

0                                 0 
1  st.                           0 
1  cir.  st  4  st           0 
2  st.                              0 
:;  nim.                     0 

oo 
00 

00 
00 

0                               0 
Liirlit  haze.  3  st      0 
4  st.                         0 

2«i                          ii 
Light  haze.  4  nim.  0 

00 

00 

00 
00 

0                               0 
Light  haze.  3  st.      0 1  cir.  st.  3  st.          0 
•J  st                              0 

Light  haze.  3  nim.  0 

00 
00 
00 
00 

.01 

0                               0 

Light  hnze.  3  st      0 0 
2  st.                         0 

Light  haze.  5  nim.  0 

00 
00 
00 
00 

1st.                          0 
J.i-lit  haze.  3  st.      0 
Light  haze.  3  at      0 

1     St.                                                           0 

Light  haze.  4  nim.  0 

00 
00 
00 
00 

Jan.    6 
Jan.     7 
Jan.     s 
Jan.     !l 
Jan.  10 

Dense  haze.  7  nim."   .  — 
2rir.  cum.  Cst        0     00 
1  cir.  st.  1  St. 
0                                 0     00 
1  cir.  st.  1  st. 

U-  use  haze.  8  nim.  0 
3  cir.  st.  4  st.           0 
1  cir.  st                   0 
0                               0 
1  St.                                       0 

'oo 

00 
00 
00 

Dense  haze.  8  nim.  0 
1  cir.  st  1  St.           0 
1  cir.  st.  2  st           0 

I),  us,-  liaze.  8  St.     0 
9  St.                           0 

'oo 

00 
00 
00 

10  nim.                      0 
1  st.                          0 

Light  haze.  7  st.      0 
0 

9  st.                              0 

'oo 

oo 

06 

00 

Dense  haze.  9  nim.  0 
1  st.                              0 

Light  haze.  7  St.      0 lost.                          0 

Light  haze.  8  st      0 

00 

00 

00 
00 

in  nim.                        0 

Light  haze.  2  st.       0 It,  -use,  haze.  8  st     0 

7  st.                           0 
3  St.                           0 

.01 

00 
00 
00 
00 

Jan.  11       1  at.                         0 
Jan.  12       1  st.                           0 
Jan.  13      0-                            o 
Jan.  14       0                               0 
Jan.  15      0                               0 

00 
00 
00 
00 
TW 

1  St.                                    il 
1st.                         0 
0                               0 
0                                    0 
0                                 0 

00 

00 

00 
00 

00 
1st.                         0 

Lt.haz.  3  st.  D.  haz.  0 
0                               0 
0                               0 
0                                 0 

00        1  St.                              0 
00     Lt.haz.  3  st.  D.  haz.  0 
00       0                                    0 
mi        ii                                    0 
00        0                                    0 

Illl 

00 
00 
00 
00 

0                                 0 

Light  haze.  2  st.      0 0                               0 
0                                 0 
0                                 0 

00 

00 

00 
00 

00 

0                                 0 
0                                 0 
0                                 0 
0                                 0 
o                       o 

00 
00 
00 
00 

00 

Jon.  16 
Jan.  17 
Jan.  18 

Jan.  I'.i Jan.  2u 

1  cir.  st.  1st.           0     00 
lust.                                0      00 
0                                    0      UO 
0                                 0     00 
0                                 0     00 

1  cir.  st  1  st           0 
9  st.                         0 
0                               0 
1st.                         0 
1st.                         0 

00 
00 

00 
00 
00 

0                                    0 

10  St.                         SE.* 0                                    0 
1  cir.  st.  1  st.           0 
1    St.                                                   0 

00 
00 
00 
00 

00 

Light  haze.               0 
10  st                      SE.t 
0                               0 
1  cir.  st.  1  st.           0 
1  cir.  st.  1  st           0 

00 
00 
00 
00 
00 

Light  haze.               0 
10  nim.                      0 
0                               0 
2  cir.  st.                   0 
1  cir.  cum.  1  st.       0 

00 

'oo 

00 

Light  haze.               0 10  nim.                      0 
0                                    0 
•2  cir.  st                       (1 

•Jsl.                                    II 

00 

.111 00 

00 

00 

Jan.  21 
Jan.  22 
.Ian.  23 
Jan.  24 

0                                    0      00 
1  st.                              0      00 
1  cir.  st  6  st          0     (10 
9mm.                  W.  t.— 
2  cir.  st  1  st           0     00 

0                               0 
1    St.                                             (I 
:;  cir.  st.  4  st.        E.t 

1  0  nim.                      0 
1  cir.  st  1  at.          0 

(Id 
00 
DO 

00 

0                                 0 

1   St.                                            1' 
3  cir.  st.  3  St.         E.t 

in  nim.                        0 
1  cir.  st.  1  st          0 

00 
00 
00 

.01 
ou 

0                               0 
0                                       0 
9  St.                     SSW.t 

!1  nim.                    W.* 0                                 0 

00 

00 

00 

'oo 

0                                 0 
0                                 0 
3  cir.  cum.  6  st       0 

10  st.                      W.t 
1st.                         0 

00       0                                 0 
0(1       0                                 0 
(III      10  St.                              0 

.  —      9  cum.                      0 
00       1  at.                         0 

00 

00 

00 

00 
00 

Jan.  2« 

Jan.  28 

Jan.  30 

1  r-ir.  st.                   0 
1  St.                                0 
0                                 0 
1st.                              0 
1  st.                         0 

00 
00 
00 
00 
00 

3  cir.  st.  1  st.           0 
0                               0 
0                               0 
1  St.                                   M 

o                       o 

00 
00 
00 
00 
00 

1  cir.  st.  1  st.           0 
0                                   0 
0                                    0 
0                                 0 
0                                 0 

00 
00 
00 
00 
00 

1  cir.  st.  1  st.           0 
0                               0 
0                               0 
0                               0 
0                               0 

00 
00 
00 
00 
00 

0                               0 
0                               0 
0                               0 
0                                 0 
0                                 0 

M 

00 
00 

00 

00 

0                                    0      00 

0                                    II      (III 
0                                           0       (HI 

0                                    0      (10 
0                                    0      00 

Jan.  31 

Means. 

Lt  haze.  1  st           0     00 1  St.                              0      00 0                                 0     00 1  cir.  st                   0 00 0                                 0 

00 

0                                 0     00 

2.19 2.22 2.64 2.83 2.72 
2.45 

Date. 
1  p.m. 

2p.m. 
3p.m. 

4  p.  m.                                     5  p.  m. 

6  p.  m. 
1883. 

Jan.     1 
Jan.     2 
Jan.    3 
Jan.     4 
Jan.    5 

Jan.    6 
Jan.    7 
Jan.    8 
Jan.    !i 
Jan.  10 

0                               0 
Light  haze.  5  st.  SE.t 
1  st.                         0 

Liuht  haze.  2  st.      0 
Light  haze.  5  st.      0 

Liuht  haze.  1  st      0 

0^ 

10  uim.                      0 
1  st.                           0 
2  St.                           0 

(10 

00 

00 

00 
00 

00 
00 

'oo 

00 

0                                 0 
0  st.                      SE.t 
1  -t-                           0 

Light  haze.  4  st.      0 
I  icnsi-  haze.  8  nim.  0 

Light  haze.  1  st.      0 
HP   St.                                                   0 

10  nim.                      0 
1st.                         0 
1  st.                         0 

00 
00 
00 

00. 
00 

'oo 

00 

1  st,                         0 
9  st.                      SE.t 
8  st.                         0 
6  st.                         0 

10  nim.                      0 

Light  haze.  1  st.      0 
M  st.                           0 
111  nim.                        0 
1st.                           0 
1st                           0 

00 
00 

00 

00 

00 

00 

'oo 

00 

1  st.                         0 
1  cir.  st,  8  st.       SE.t 
1  cir.  5  st                0 
1  cir.  5st                 0 

10  uim.                        0 

Dense  haze.  5  st.     0 
10  nim.                      0 
9  st.                          0 
1st.                        0 
1  cir.  1  St.                 0 

00 
00 
00 
00 

.01 

oc 

00 

00 

1  St.                           0 
1  cir.  st.  7  st       SE.t 
9  st.                           0 
3  cir.  5  st                 0 

10  nim.                        0 

Light  haze.  4  st.      0 10'st.                                0 

10  St.                                   0 
1  st.                            0 
1  cir.  1  st.               0 

00 

00 
00 

00 

00 

00 

00 

1st.                              0 
2  cir.  cum.  7  st.       0 
9  st.                         0 
8  St.                           0 

10  nim.                      0 

1  cir.  Lt  haze.  4  at  0 
10  St.                                0 
10  st.                          0 
1st.                         0 
1  cir.  1  st.                0 

00 
00 

00 

00 

00 

00 

00 

00 
00 

Jan.  11 
Jan.  12 
Jan.  1:1 
Jan.  H 
Jan.  15 

0                                 0 
1st.                           0 
0                                 0 
0                                 0 
0                                 0 

00 
00 

(III 00 
00 

0                               0 
1st.                         0 
1st.                         0 
1st.                         0 
1st.                         0 

oo 
00 

00 ,1,1 

DO 

1  st,                           0 
1  St.                                   0 
1st.                         0 
1st.                         0 
1    st.                                            0 

00 
00 
00 
00 
00 

1st.                           0 
1st.                           0 
0                                 0 
1st.                           0 
1  St.                                0 

00 
00 
00 
00 
00 

1  st.                          0 
1st.                          0 
0                               0 
1  st.                          0 
1st.                          0 

00 
00 

00 

00 
00 

1st.                           0 
1  at.                          0 
0                               0 
0                                    0 
1  St.                                       II 

00 

00 

00 
00 

Jan.  10 
Jan.  17 
Jan.  18 
Jan.  1!) 

Jan.  'JO 

10  St.                           0 
6  st                    SW.* 

0 
0 

1  cir.  st.  1  st.           0 

00 
00 
00 
00 
00 

10  St.                                   (1 

BW." 

1  st.                              0 
1  St.                           0 
1  cir.  st.  1  st          0 

00 

00 

M 
00 

00 

10  st.                           0 

4  St.                       SW.* 1st.                              0 
1  St.                              0 
1  cir.  st.  1  st.          0 

00 
00 
00 
00 

00 

10  St.                           0 

8  st.                    SW.* 1  St.                                   0 
1st.                              0 
2  cir.  at.  3st          0 

00     10  st.                           0 
00       h  st.                      S\\V 
00        1  St.                              0 
00        1  st.                              0 
oo     g                      o 

Illl 

Illl 
Illl 

no 

10  at.                         0 

BW." 

[.i-_'ln  haze.  1  st.       0 

1  at.                         ii 10  st.                          0 

00 
00 

00 

00 
00 

Jan.    1M 

Jan.  22 

Jan.  25 

0                              0     00 
0                               ii     00 

10  st. 
:--i.st.2st.  XV. 

Light  haze.  1st. 

0                               ii 
1  st,                           0 

10  St.                           0 
2ci.  3d.  s.4atNW.t 
Light  haze.  1st.       0 

00 

0,1 

(III 
00 

00 

0                               0 
1  st.                         0 
9  st.                    SW.t 
2  cir.  st.  6  st.    NW.t 
Light  haze.  2  st.      0 

00 
00 
00 
00 

00 0                               0 
1  St.                                    0 

10  nim,                      0 
IcirTat  7at.2OTW.t 
1  cir.  st.  1st           0 

00     Light  haze.  1  st.      0 
00        1  St.                              0 

.  —     10  uim.                      0 

00       1  cir.  st.  "stNNW.t 00       1  cir.  st.  1  st.           0 

111)     Linlit  haze.  1  st.      0 

00     Light  haze.  1  st      0 .—     10  nim.                        0 
(in       2  cir.  at.  Cat.           0 

00     Light  haze.  2  at.      0 

01 
00 
00 

•i        1  st.                             0     00 
Jan.  27       1  st.                           ii     (HI 

0     00 
Jan.    •_!!        (1                                       II      on 

>       0                                 0     00 

1st.                         0 
1    St.                                                  0 

1  at.                           0 
1st.                           ii 
1  cir.                        0 

00 
00 
00 
00 

00 
1st.                         0 
1st.                         0 
2  st.                         0 
1st.                         0 
1  cir.  1  st.               0 

00 
00 
00 
00 
00 

1  st.                          0 
1  st.                         0 
1   St.                                            0 

1    St.                                                  0 

let.                         0 
00 

00 
00 
00 
00 

1    St.                                            0 

1st.                           0 
1st.                         0 
1  st.                                 0 

1  st.                         0 

00 

(III 

00 

no 

1st.                         0 
1  st.                          (i 1st.                         0 
1st.                         0 
1st. 

00 

00 

00 
00 

CO 

Den.  haz.  Den.  baz.  0     00 Den.  baz.  Den.  haz.  0 

00 

10  st.                         0 

00 

9  st.                          0 00 9  St.                           0 10  St.                                   (1 

2.51 3.  78 3.96 4.25 4.38 
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i-hnructn-  of  )»-t'ci]>i1<iti<>n,  it  I  r</hntiiiir,fn>m  October,  1881,  to  Auguxt,  1883— Continued. 

table  "  signifies  rapid,  t  aiguilles  slim:    Daily  means  of  amount  of  clouds  cnj  the  right  below ;  amount  of  precipitation  on  the  right  above.] 

7  a.  in. 
Sa.  in. 

'.)  a.  111. 

10a.m. 
11  a.  in 12  m. 

t 
1 

| I J 

Ij 

\ j 

E. 

•-J 

Amount  ,  kind,  :')id 
3 

Amount,  kind,  ami 
c: 

Amount,  kind,  anil 
5 Amount,  kind,  and Amount,  kind,  and | 

A  mount,  kind,  and S 

~  ~. 

direction    ni'  . 

'E. 

direi-tion  of  clouds. 

"H. 

ililvi-tion  of  clouds. 

!§• 

direction  of  clouds.      '5. 
direction  of  clouds. Q) direction  of  clouds. 

'H. 

c  *- 

1 1 1 £ 1 1 

•«! 

•J  st.                                0 
(l                                 n 00 0                                    0 00 0                                 0 00 0                                    0 00 0                                 n 00 .00 

Light  haze.  Sat-        0 
Light  haze,   fi  st,         0 
•J  st.                                0 

00 

00 
CO 

Dense  h.i/.e.   8  si.      0 

Light  Ini7,i>.  8  St.       0 
Bat.                        o 00 III) 

(II) 

Dense  haze.  4  st.     0 
Light  haze.  8  st.       0 list.                           0 

(m 

00 

00 

5  st.                      SE.t 
3  cir.  3  st.               0 

Lt.haz.  3st.  Lt.haz.  0 

00 
00 

00 

8  st.                      SE.t 
2  st.                              0 
Lt.haz.2st.  Lt.haz.  0 

00 

00 
00 

Light  haze.  4st  SE.1 
•2  st.                                 0 
Lt.haz.  1st.  Lt.haz.  0 

00 

00 

00 

.00 

.00 

.00 

Dense  haze.  7  nim.    0 

•  — 

Dense  haze.  9  nim.  0   .01 Dense  haze.  8  nim.  0 — 10  st.                         0 

•  — 

10  nim.                      o 

•  — 

Dense  haze.  8  st.     0 

•  — 

.03 
10  nil,  i.                            0 _ 1  h'nsi  lia/,e.  *  nim.  0   .  — Dense  haze.  4  st.     0 Dense  haze.  4  st.     0 00 Dense  haze.  3  st.     0 00 Dense  haze.  2  st.      0 00 .01 
111  .St.                                                      0 

'co 

D,-,,sr  haze.  H  st.      0     (in 10  st.                         0 00 Light  haze.  8  st.      0 

00 

Light  haze.  3  St.      0 00 Light  haze.  5  st      0 00 

l.i.ht  haze.  7  st.        0 III  st.                           n     on Id  ;-i.                           0 00 10  st.                              0 

00' 

10  st,                         0  ;  00 lllst.                                        0 

00 

.  — 

Dense  haze.  9  st.       0 Sri.                        n     00 3  st                              0 00 1  St.                              0 

00 

1st.                         0 00 1  St.                            0 00 .00 
Light  haze.  3  st.       0 

(III 
Dense  liazo.   !>  St. 10  St.                              0 00 10  St.                              0 00 10  St.                           0 00 1  St.                              0 00 .00 

0                                  0 00 0                                   0  i  00 Light  haze.  2  st      0 

00 

Dense  haze.  8  st.      0     00 Dense  haze.  6  st.      0 no     Light  haze.               0 00 

.00 

0                                     0 (iii      Light  haze.  1  St.       0     nil Light  haze.                0 00 
Light  haze.                0  '  00 Light  haze.               0 no     Light  haze.               0 

00 

.00 
0                                     0 (in         (1                                           (1       0(1 0                               0 00 o                             0 00 0                                           0 00 0                                 0. 

,00 

.00 

0                                  0 00        0                                    0     00 0                               0 00 0                                    0 

00 

0                               0 00 o                        o' 

]po 

.00 
0                                   0 00 0                                    0  .  00  (     0                                   0 

00 

0                                    0 00 0                                 0 00 Light  haze.               0 00 .00 

l,t.  haze.    Lt.  Imzt'.     0 (III Den.  huz.  Den.  haz.  0     00     Dense  haze.  6  st.      0 

00 

Dense  haze.  7  st      0 nn      10  St.                              0      00 10  st                          0 00 

.I'll 

10  nim.                          0   .  —     10  St.                           0   .  — 3  st.                WS\V.* 
00 

:i  st.               WSW.* 
00 

4,  st.                    SW."  00 r,  st.                    SW.* 00 .01 
0                                      (I      no 0                                 0     00 Light  haze.               0 00 Light  haze.               0 

00 

0                                 0 00 0                                 0 00 

.1111 

0                                      (I      mi K                                 n     en 0                               0 00 C                               0 

00 

0                                    0      00 0                                    0 00 .00 
0                                      i)      ii'i 1  St.                              0     00 1st.                         0 00 1  st.                         0 

00 

Light  haze.               0 

00 

Light  haze.               0 00 

.00 

0                                      0      00 0                               ii     nn Light  Uazo.               0 00 0                               0     00 0                               0 00 0                               0 

00 

00 
0                                      0      (in 0                                 0     01) 0                               0 00 0                              0     00 0                                   0  <  00 0                               0 

01) 

00 

10  St.                                0      OH      10  St.                             0      00 10  st.                         0 

00 

10  st.                   o  !  oo 2  cum.  st.  8  st.        0     00 10  st.                          0 00 .06 
3  cum.  3  cum.  st.  W.t   (in 3  cir.  cum.  2  st.       0     00 2  cir.  1  cum.            0 00 1  cir.  9  cum.  st.  NW.t   00 Icir.  Scum.  st.  NW.t   00 

Icir.  Ocum.st.NW.t!  00 
.01 

Light  haze.  Lt.  fog.  0     nn Lt.  haz.  1  st.  Lt.  fog.  0     00 Light  haze.  1st.       0 

00 

2  cir.  Lt.  haze.  3st.     i Dense  haze.  Gst.      0 

00 

Light  haze.  1  st.      0 60 

0                                   0     no       1  st.                           0     00 1st.                         0 

00 

0                               0     00 0                               0 00 0                               0 00 .00 
0                                           •'       n                                 0     00 0                               0 00 0                              0     00 0                              0 00 0                               0 

(III 
.00 

0                                   0 00        1  St.                              1)  ,  on 0                               0 00 0                               0     00 0                               0 00 0                               0 00               .00 
0                                   0 00 I)                                    0  1  00 o                       o 00 0                                 0     00 0                               0 00 0                               0 00              .00 
0                                     0 

00 
0                                   0     00 0                                 0 

00 

0                                 0 00 0                               0 00       0                                 0 

00 

.00 

0                                      0 
00 

0                                 0     00 Light  haze.               0 00 1st.                           0 00 Dense  haze.  1  st.      0 00 Dense  haze.  3  st.      0 00 

.01 

2.87 3.19 2.80 3.29 
2.93 

2.29 

.13 

7  p.  m. 8  p.  m. 9  p.m. 10p.m. 11  p.m. 
1    p.m. 

Daily 

mcans. 

0 00 1  st.                           0 00 1  St.                                   0 00 1st.                           0 00 1  st.                              0 00 1st.                          0 00 

.54 

-  (.'it.  cnui.  G  st.          (1 4  cir.  4  st.               0 

00 

2  cir.  st  2  st           0 

00 

4  st.                         0     00     Dense  haze.  3  st      0 00 Dense  haze.  3  st      0 00 
5.41 

E.t (III 
3  cir.  5  st.              E.t 00 Icir.  st  3st         E.I 00 2  st.                           0     00  i    3  St.                           0 00 1!  st.                              0      00 

4.95 

0 
00 

10  st.                         0 00 6  st.                         0 00 10  st.                           0 00       8  St.                           0 

00 

Dense  haze.  2  st.      0     00 4.  33 
10  nim.                          0 

•  — 

10  nim.                        0  '.— 5  st.                       N.t 

.— 

3  St.                           0 00  ,     Gst.                         N.I 00 Light  haze.  2st      0 00 

0.79 

4  cir.  cum.  2  st        0 00 3  cir.  cum.  5  St.      0 00 1  cir.  st.  8  st.          0 00 6  St.                           0 00        8  St.                              0 00 10  st.                          0 00 C.  12 

'.'•  rir.  <nun.  3  St.          0 00 9  st.                         0 

00 

10  st.                         0 00 6  st.                   NW.t Oo       1  st.                           0 nn 1  st,                          0 

00 

6.  58 

9st                         0 00 4  st.                         0 

00 

1  St.                                   0 

00 

1  st.                      o    oo 1  st.                              0 00       1  st.                            0 00 C.  70 
1st                                0 oo     i  st.                   o 00 1  st.                         0 

00 

1  St.                             0      00 1  St.                              0 00       1  st                             0 

00 

•J  7:i 

1  St.                       0 (III 4  cir.  1  st                0 

00 

2  cir.  3  St.                 0 00 1  cir.  2  st.               0 

00 

1  St.                             0 

00 

1  st.                            0 00 
4.33 

1  at.                                0 
00 

1  St.                                   0 00 1st.                           0 00 1st.                         0 01) 1st.                              0 00 0                                 0 

00 

1.  'JO 

1  st.                               0 
00 

1st.                         0 00 1st.                           0 00 1st.                         0 00 1st.                              0 00 1  St.                            0 00 
ii                                     0 00       0                                 0 00 0                                 0 00 0                               0 00 0                                 0 (10 1  st.                            0 00 

,12 

0                                     0 

00 
1  cir.                          0 00  :     0                                    0 00 1  cir.  st  1  st.           0 

00 

1  cir.  st.  1  st           0     00       1  st.                          0 00 .41 
1  St.                                  0 00 1  St.                           0 00 1st.                           0 

00 

1  st,                         0 00 1st.                              0      00        1                                    0 00 .45 

in  si.                         0 00 10  st.                         0 

00 

10  st.                           0 00 10  st.                         0 00 10  st.                              0 00      10  st.                              0 00 

C,  :,! 

sw.* 
00       3  cir.  5st           SW." 

(III 
5  st.                  SW.* 

00 

2  st.                  SW.* 

III 
1  st.                    SW.* 

nn       n                                 0 00 

fi.  G'J 

Light  haze.  1  st        0 00  i     1  St.                             0 00 1  st.                           0 

90 

1  st.                         0 00 0                                 0 00        0                                    0 00 
Light  haze.  1  8t.        0 nil Light  haze.  1  st       0 

(III 

1  cir.  St.  1  St.           0 III) 1  dr.  st.  1st           0 00 1  St.                              0 in       1  st.                            0 00 

'fii 

7  st                         E.* (HI       4  St.                             n      I'll 4  St.                        10 2  cir.  st.  3  st           0     00 •_'  cir.  st.  3  st.            0 
00 1  cir.  st.  3  st.           0 00 

Light  haze.    1  st.        0 00     Light  haze.  1  st.      0 oo 1  st.                           0 

00 

1st.                         0 

00 

2  St.                              0 00 1st.                          0 00 ,81 
l.ijit  haze.  1  st        0 DO      Light  haze.  1  st.      K.t 

III 
2  cir.   1  st.                  0 iii)      i;  st.                      E.t 2  cir.  1  st               0 

00 

2  cir.  1  st               0 00 
1.04 

lost.                      o 

.  — 

10  nim.                        0 .—      10  nim.                          0 ul      10  nim.                        (I    ."1 10  nim.                      o   -in 10  nim.                        0 .02 

!'.  I.'. 

in  St                               0 00 8  st.                        0 00        5  st.                           N.t 00        2  St.                                0 00 1  st                          0     oo 1  st.                            0 00 7.  IS 
Light  haze.  2  St.        0 00 Light  haze.  2  st.  W.t 00        ':                              NE.t 1  cir.  st.  2  st.      NE.t 

00 

1  st.                              0 00 1st.                           0 00 

:..-•; 

1st.                           0 00 1st.                         0 00 1st.                     o Oil 1st.                           0 00 1st.                           0 00 1  St.                                   0 00 
1.00 

1  st.                           0 00 1  St.                                    0 

(II) 

1st.                                       0 

00 

1    St.                                                  0 

00 

1st.                           0 

00 

1  St.                              0 00 

.M 

1  St.                                     0 00 1st.                         0 

Oil 

1  st.                              0 

00 

1  St.                                   0 00 1  St.                                 0      00 0                                   0      00 .54 
1    St.                                                      0 00 1  St.                              0 

00 

1  st.                              0 

00 

1  St.                              0 

00 

1st.                           0 00 I  st.                           0  :  00 .54 
1  st.                             0 00 1  st.                              0 

nn 

1  st.                              0 00 2  St.                             0 00 2st                           0 

00 

Light  haze.  2  st      0 

00 

.66 

10  nim.                        0 

.- 

10  nim.                      0 
.01 

10  nim.                      0 

.T- 

10  St.                           0 

.- 

10  St.                           0 00 10  nim.                      0 

.- 

4.41 

4.25 4.16 3.48 3.22 2.83 2.38 3.11 



518 EXPEDITION  TO  POINT  BAEEOW,  ALASKA. 

Statement  shotting  the  amount,  kind,  and  direction  of  clouds,  and  amount  and 

[  Wasuiugt«D  meau  time.    Correction  reduced  to  mean  local  time,  —  5  hours,  17  minutes.     Precipitation  is  given  in  inches.    In  this 

Me. 

la.  m. 2a.m. 3a.m. 4  a.  m. 5  a.  m. 6  a.  m. 

Amount,  kind,  and 
direction  of  clouds. 

i 
1 & 
1 
PH 

Amount,  kind,  and 
direction  of  clouds. 

| 

Amount,  kind,  and 
'H.     direction  of  clouds. 

°c 

£ 
fi 

B 
Amount,  kind,  nnd 
direction  of  clouds. 

§ 

S 

1 

Amount,  kind,  nod 
direction  of  clouds. 

I 

•a 

Amount,  kind,  and 
direction  of  clouds. 

1861 
Fefc.    1 
Feb.    2 
Feb.    8 
Fek    4 

tit 
D.  baz.  9  st.  D.  haz.  0 
7  st.                    SW.  - D.  haze.    3  st.           o 

(ill ou 

00 

10  St.                              0 
D.  haz.  9  st  D.  haz.  0 
D.  haze.    9  St.            0 
D.  haze.    10  st.         0 

00       3  St.                              0 
00     D.  haze.    9  nim.       0 
00     D.  haz.  7  st  D.  haz.  0 
00     10  st                          0 

00 

'oo 

00 

Lt.  haz.    3  st.           0 
1).  haz.  7  St.  D.  haz.  0 
D.haz.  8  st.  D.  haz.  0 
10  st.                          0 

00 

00 

00 

T.t.  haze.    1  st.          0 
D.  haze.     D.  haze    0 
Lt.  haze.     1  St.          0 
Lt  haze.    5  st.         0 

00        0                                    0 
00     D.  haze.    D.  haze.   0 
00        0                                    0 
00     Lt  haze.    4  st         0 

00 
00 
00 
00 

Feb.    5 
Feb.    < 
Feb.    7 
Feb.    8 
Feb.    9 

10  nim.                        0   .02 
7  st.                              0     00 

]).  buz.  4  St.  D.  haz.  0      (10 
li.  haz.  6st.  I),  baz.  0     00 
10  nim.                      0   .01 

10  nim.                      0 
lost                          0 
10  st                          0 
D.  haz.  5  st.  D.  haz.  0 
10  nim.                      0 

.03 

00 

00 
00 

.01 

10  nim.                      0 
10  St.                              0 
10  St.                              0 
D.  haz.  3  st.  D.  haz.  0 
10  nim.                       0 

.03     10  nim.                      0 
00      10  St.                              0 
00      10  St.                              0 
110        0                                    0 

.  01     10  nim.                      0 

.03 

00 
oo 
00 

10  nim.                        0 
10  st.                              0 
10  st.                              0 
0                                    0 

10  nim.                      0 

.01 

00 

00 

00 

10  nim.                        0 
10  st.                            0 
10  st.                            0 
0                                 0 

10  nim.                        0 

00 

00 
00 

Feb.  10 
Feb.  11 
Feb.  1J 
Feb.  13 
Feb.  H 

10  St.                                    l> 
0                               0 

Lt  haze.    2  st.         0 
1).  uije.    9  nim.       0 
10  nim.                      0 

00 110 

M 
.01 

10  st.                         0 
0                               0 

Lt.  baz.  3  st.  D.  haz.  0 
4  cir.  st.    3  st.         0 

10  nim.               NW.  t 

00 
00 
00 

10  st.                          0 
0                                    0 

D.  haze.    8  nim.       0 
1  St.                                    0 

10  nim.               NW.t 

00 
06 

00 
.01 

10  st.                          0 
0                               0 

D.  baz.     8  nim.         0 
1  cir.  »t.    1  st.           0 
D.haz.    6  nim.  NW.t 

00 

00 
.01 

00 

10  st                          0 
0                               0 

D.  haze.     9  nim.       0 
1  St.                                    0 
4  St.                              0 

00 
00 

00 

10  St.                            0 
0                                 0 

10  nim.                      0 
2  st,                              0 
1st.                              0 

00 

'oo 

00 

Feb.  16 
Feb.  17 
Feb.  18 
Feb.  19 

10  nim.                  W.  f 
0                               0 

10  st.                            0 
1).  haz.  Bat.  D.  haz.  0 
10  st                          b 

.  —     10  nim.                    W.  t 
00       1  cir.  St.     1  St.         0 
00     10  St.                            0 
00     D.  haz.  9  st.  D.haz.  0 
00     10  st.                          0 

._ 

00 
00 
00 
00 

10  nim.                   W.  t 
1  cir.  st.     1  St.         0 

D.  haz.  4  st  D.  haz.  0 
10  st.                          0 
10  at.                          0 

'oo 

00 
00 
00 

3  cum.     5  st.            0 

1  cir.  st.    7  st.  NW.* 1  cir.  St.    4  St.         0 
10  st.                            0 
D.  haze.    9  st.          0 

00 
00 
00 

00 1  cum.    9  st           0 
2  cir.  st.    5  st.        0 
2  cir.  cum.    2  st.    0 

10  St.                         0 
Lt.  haze.    8  st.         0 

00      10  St.            *                 0 00       1  cir.  st.    3  at.        0 
00       5  cum.    4  st,            0 
00      10  St.                              0 
00       2  st                         0 

(Id 

00 

0(1 

00 

Feb.  20       9  st.                    NW.  t 
Feb.  21       8  st.                   SSE.  t 
Feb.  22       1  cir.  st                    0 

1  i-ir.  st.                   0 
Feb.  24       1  cir.  st.                   o 

00     10  st.                  NW.  t 
00      6  st.                       S.  1 

.  —      1  cir.  st                   0 
00       1  cir.  st   1  st.          0 
00       1  st                          0 

00 
00 

00 

00 
00 

10  st.                   NW.  1 
Icir.  1  cir.  st.  5st.  S.  t 
1  cir.  st.                   0 
1  cir.  at.    1  st.        0 
1  cir.  st.                   0 

00 
00 
00 
00 
00 

10  st.                   NW.t 
Icir.  2  cir.  st.   3st  0 
1  St.                            0 
1  cir.  St.                      0 
0                                    0 

00 
00 
00 

00 

00 

10  st.                   NW.t 
2  cir.  2  cir.  st.  SsfeO 
0                                 0 

Lt.  haze.                   0 
0                               0 

oo 
00 

00 
00 

00 

10  st.                              0     00 
5  cir.  st.    2  st.         0     00  ; 

0                                 0     0(1 I),  haze.     D.  haze.    0     00 

0                                    0      00 

Feb.  25 
Feb.  26 
Feb.  27 
Feb.  28 

0                               0 
0                               0 
2  St.                              0 

10  nim.                      0 

00      0                               0 
00       0                                 0 
00     D.  baz.  4st  D.  haz.  0 
01     D.haz.     8  st.            0 oo 

00 
00 

1  cir.  st.                   0 
0                               0 

Lt.  baz.     3  st           0 
10  st                          0 

00 
00 
00 
00 

1  cir.  st.                    0 
0                               0 

Lt.  haz.  2  st.  D.haz.  0 
D.  baz.  8  st.  D.  haz.  0 

00 

00 
00 
00 

1st.                           0 
0                               0 

Lt.  haze.    1  st.         0 
D.  haze.    D.  haze.  0 

00 

00 

oo 

00 

0                                    0      00 
0                                 0     00 

Lt.  ha/.e.     3  st          (I     oil 
D.  haze,    9  st.          o     HI 

5.92                                         0.04 0.11 5.82 4.42 

4.67 

Date. 1  p.  m. 
2p.m. 

3  p.  m.                                    4  p.  m. 

5  p.  m. 6  p.  m. 
1883. 

Feb.     1 
Feb.    2 
Feb.    3 
Feb.    4 

1  cir.  cum.  1  st.       0     00 
Dense  haze.  5  st.     0     00 
D  st,                         0     00 
1  cir.  cum.  8  st.       0     00 

1  St.                              0 
Lt,  baz.  6  St.               0 
10  st                            0 
1  eir.  cum.  8  st.        0 

00 
00 
00 
00 

1st.                          0 
1  cir.  5  st.           SW.  f 

10  nim.                      0 
1  cir.  cum.  7  st.  SW.  t 

00 
00 

'oo 

0                                 0 
1  cir.  7  st           SW.  t 

10  nim.                        0 
2  cir.  4  st.            SW.  t 

00 
00 

.01 
00 

0                                 0 
1  ci.5st.SW.  tD.  foe. 
4  cir.  5  st           SW> 
5  cir.  st  3  st      SW.  1 

00 
00 

00 

1  st, 

D.  haze.    D.  fog. 

10  St.                     SSW."    00 
4  cir.  st.  6  st.      S\V.  t   00 

Feb.    5     10  st.                         0 
Feb.    6       1st.                   NW.* 
Feb.    7    10  st.                      0 
Feb.     8       2  St.                             0 
Feb.    9     10  nim.                        0 

.ill 
00 
00 
00 

.01 

10  St.                           0     00 
1  cir.  1st.          NW.*   00 10  nim.                      0  .01 
4  st.                              0     00 
9  St.                              0    .01 

10  st.                          0 

Icir.  1st.          NW.* 10  nim.                      0 
gst.                         0 
9  st.                          0 

00 
00 

.01 

00 

10  St.                           0 
2  cir.                        0 

9  at.                        W.* 10  nim.                        0 
8  St.                           0 

00 
00 

.01 

'oo 

10  at.                          0 
3  cir.  1  st.                 0 
!i  St.                          W.* 10  nim.                        0 
9  st.                           0 

00 

00 

00 
.01 
00 

10  st.                          0   .  01 
4  cir.  1  st. 
3  St.                          W.      l.i) 

10  nim.                        li   .  — 
10  at                          ii     mi 

Fell.  10     Lthaze.4stWNW.* 
10                               0 

Feb.  12     10  nim.                        0 
Feb.  i:s       8  st.                    NW.t 
Feb.  14     10  st.                           0 

OH 

00 .01 

00 

Illl 

5  St.                 WNW.*    00 0                                    0      00 
10  nim.                        0   .  — 
8st                  NW.  1    00 

10  st.                          0     00 

5  st.                      W.* 0                                 0 
10  nim.                      0 
9  st.                   NW.t 
8  st.                      W.t 

00 

00 

.01 
00 

00 
4  st.                      W.* 0                                    0 

10  nim.                      0 
9  st.                      W.  t 
Icir.  4  st.             W.t 

00 

00 

'oo 

00 

3  st.                        W.* 0                                 0 
10  nim.                      0 
Sat.                      W.t 
Icir.  4  st,             W.t 

00 
00 

'  01.) 

00 

3  St.                          W."    Id 0 
10  nim.                        ii    .(H 
1  cir.  st  4  st.             0     00 
1  eir.  r,  st,            w.  1   oo 

Fell     l.i 

Fi-b.   IS 
Feb.  Ill 

Feb.  21 
Feb.  22 

Hist.                                0 
1  eir.  1  St.                   0 
tet,                     o 

1(1    St.                                                           0 

1  St.                             0 

0 
10  St.                              0 

0 
10  nim.                        0 

0 

00 

III' 

III) 
00 

00 

M 

(III 00 

Ml) 

10  st.                          0 
1  eir.  3  St.                   0 
1  St.                              0 

10  St.                              0 
10  St.                              0 

1  st.                              0 
10  nim.                        0 
u                                    0 
4  cir.  4  st.                  0 
1  st,                           0 

00 
00 
00 

00 

00 

00 

oo 

'oo 

9  st.                          0 
2  cir.  2  st.                0 
1st.                          0 

ID  st.                              0 
10  St.                           0 

1  cir.  1  st.                  0 
10  st.                           0 
ii                                 0 
2  cir.  7  st                  0 
0                                 0 

00 
00 
00 
00 
00 

00 

00 

00 

00 

8  st.                       W.t 
2  cir.  2  ei.  st  1  st.    0 
1  St.                                    0 10  at. 

10  st                         0 

1  cir.  3  st.           SW.  t 
10  st.        ,                0 
0                              0 
1  cir.  8  st.                0 
0                                    0 

00 

OH 

00 
00 
00 

00, 

00 

oo 

00 
00 

8  st.                      W.  t '•!  i  ii.:icir.  st  1  st.  0 
1st.                          0 

10  St.                            0 
10  st                           0 

1  ci.2ci.st.5st.  SW.t 
10  st.                          0 
0                              0 
3  cir.  6  st.                  0 
0                                 0 

(HI 

(HI 

00 

111) 

Oil 

(II 

00 
00 

0(1 
(III 

8  St. 
7  cir.  1  st                 o 
0                               0 

10  St.                                 0 
lOst.                              I) 

1  ri.l  c.'i.st.4st.  SW.t 

10  nim.                      0 
1  at                           0 
4  cir.  4  st.                  0 
1  cir.                        0 

00 
00 

00 

00 

00 

00 

'oo 

00 
00 

Feb.  25 
Feb.  26 

Feb.  -,-: 

1st                              0 
0                              o 
2  cir.  cum.  6  st   SE.I 
1  cir.  7  st.        SSW.t 

00 
III) 

0(1 

1  cir.  1  st.                o 
0                                    0 
lei.  cum.4st     SE.1 
1  cir.  8  st.         SSW.  t 

00 
00 
00 

00 

1  cir.  1  st.                  0 
1  St.                                    0 

3  cir.  cum.  5  st.  SE.t 
10  nim.                        0 

00 
00 
00 

.01 

0                                    (I      00 
1  cir.  1  st                 0     00 
8  st.                     SE.t   00 
2  cir.  6  nim.             0   .  — 

0                                    0 
3  St.                              0 
7  cir.  2  st.            SE.  1 

10  at.                          0 

00 

00 
00 

00 

0                               0 
1  cir.  2  st.                 0 
5  cir  2  at.                 0 

10  nim.                      u 

00 
00 
00 

6.67 5.89 
6.14 5.92 6.03 

S.92 



EXPEDITION  TO  POINT  BARROW,  ALASKA. 

character  of  precipitation,  at  Uglaamie,  from  October,  1881,  to  August,  1883 — Continued. 

table  *  signifies  rapid,  t  signifies  alow.     Daily  means  of  amount  of  clonds  on  the  right  below ;  amount  of  precipitation  on  the  right  above.] 

7  a.  m. 8  a.  m. 9  a.  m. 10a.m. 11  a.  m. 
12m. 

A
m
o
u
n
t
 
 

of
  

pr
ec
ip
i-
 

ta
ti
on
. 

Amount,  kind,  and 
•  lirectiou  of  clouds. 

d 

_c 

« 

'& 

£ 

PL. 

Amount,  kind,  and 
direction  of  clouds. 

g
g
g
g
 
 

Precipitation. 

Amount,  kind,  and 
direction  of  clouds. 

Pr
ec
ip
it
at
io
n.
 

Amount,  kind,  and 
direction  of  clouds. 

Pr
ec
ip
it
at
io
n.
 Amount,  kind,  nnd 

direction  of  clouds. 

r 

i Amount,  kind,  and 
direction  of  clouds. 

Pr
ec
ip
it
at
io
n.
 

0                                   0 
Light  haze.    3  st.      0 
II                                   0 
3  St.                                0 

00 
00 
00 
00 

0                                    0 
Light  haze.    2  st.    0 
0                               0 

Light  haze.     3  st.    0 

0                                    0 
D.  haze.    4  st.          0 
0                                 0 
Light  haze.    3  St.    8 

00 
00 

00 

00 

0                               0 
Dense  haze.    5  st.    0 
0                               0 

Light  haze.    2  st.    0 
00 

00 
00 
00 

0                               0 
Dense  haze.    5  st    0 
1  st                        S.  t 
2  st.                              0 

00 

00 

00 

00 

1  st                           0 
Dense  haze.    6  st.    0 
4  st.                        S.  t 
9  st.                           0 

00 

ll'.l 

00 
00 

!M 
.10 

10  nim.                        0 
10  st.                                0 
10  St.                                0 

0                                      0 
10  nim.                        0 

'oo 

00 
00 

.01 

10  nim.                        0 
4  st.                           0 

10  st.                            0 
0                                    0 

10  uim.                        0 

.01 
DC 
00 
00 .02 

10  st.                          0 
0                               0 

10  st.                          0 
0                                 0 

10  nim.                      0 

t    

00 

00 

00 .02 

10  st.                          0     00     10  nim.                      0 
2  st.                      W.  *    00       1  st.                       W.  * 

10  St.                              0      00  ,  10  St.                              0 
0                                    0      00        0                                    0 

10  nim.                        0   .01     10  nim.                        0 

« 

00' 

00 

.02 

10  nim.                      0 

1  «t.                     W.  • 10  st.                          0 
1  st.                          0 

10  nim.                      0 

'oo 

00 

lilt 

.111 

.16 
00 

.03 

.04 

.15 

D.  haze.     0 
li                                0 

10  nim.                          0 
Light  haze.     3  st.     0 

1!                                           0 

00 

00 .01 
00 
00 

D.  haze.    D.  haze.  0 
0                               0 

10  nim.                        0 
Dense  haze.    8  st.    0 
3  st.                           0 

00 
00 

'oo 

00 

Lt.  haze.    Lt.  haze.  0 
0                               0 

10  nim.                        0 
Dense  haze.    4  st   0 
10  st.                          0 

00 
00 

'oo 

00 

Lt.  haze.    D.  haze.  0     00     Lt.  haze.     D.  haze.  0     00 

0                                    0      00       0                                    0  '  00 
10  nim.                      0   .  —     10  nim.                      0   .  01 
Dense  haze.    5  st.    0     on     Dense  haze.    8  st.   0     no 
lost                          0     00     10  st.                          0     00 

Lt.  haze.    D.haze.  0 
0                               0 

ID  nim.                          0 

Light  haze.     8  st     0 
10  st.                           0 

00 

00 

.1)1 

(III 
00 

00 
00 

.17 

.01 

•  .02 

(1  St.                                                      0 

•2  st.                                0 
10  aim.            .              0 
10  st.                             0 
0                                   0 

00 
00 

00 
00 

0                                 0 
l.t.  haze.    Lt.  fog.  0 
10  nim.                          0 
10  st.                              0 
0                                    0 

00 
00 

.01 00 
00 

0                               0 
Lt.  haze.    Lt.  fog.  0 
10  nim.                        0 
10  st.                           0 
3  cir.  cum.  2  st.  SW.  t 

oo 

00 

'oo 

00 

0                               (i 
l.t.  haze.     Lt.  haze.  0 
10  nim.                      0 
10  st.                          0 

10  st                     '    0 

00 
00 

'oo 

00 

0                                    0 
Light  haze.    1  st.    0 10  nim.                        0 
10  st.                           0 
10  st                           0 

00 
00 

.01 
00 
00 

3  St.                           0 
1  St.     Light  fog.       0 
3  St.                              0 

lOst.                              0 

Light  haze.    3  st    0 

Illl 

00 

'oo 

00 

00 
00 

.02 
00 
00 

5  cum.  3  st.         NW.  t 
0  cir.  cum.  3  St.         0 
0                                   0 

1'.  ha/.e.    D.  haze.     0 
0                                      0 

00 

00 
00 
00 
00 

3  cum.  2  st.       NW.  t 
6  cam.  3  st.               0 
0                                 0 

D.  haze.    D.  haze.  0 
0                               0 

00 
00 
00 

00 
00 

3  cum.  1  st              0 
0  cum.  3  St.               0 
0                                 0 

D.  haze.    D.  haze.  0 
0                                 0 

00     10  st.                           0 
00     Light  haze.    8  st.     0 
00  i    0                                 0 
00     Dense  haze.    7  st    0 
00       0                                 0 

00 

00 
00 
00 
00 

10  st                           0 
3  cir.  cum.  3  St.        0 
0                                    0 
Dense  haze.    8  st.    0 
0                               0 

00 
00 

00 

oa 
00 

il   St.                                                  0 

10  st.                              0 
0                                   0 

Light  haze.    8  st.     0 
0                                 0 

00 

00 

00 

00 
00 

00 

'oo 

0                                      0 
0                                   0 
Li»ht  liaze.    5  st.      0 
Dense  haze.    8  st.     0 

00 00 

00 
00 

3  cir.  cum.  1  st.        0 
0                              0 

Light  haze.    6  st.    0 
lost                          0 

00 

00 
00 
00 

1  cir.                          0 
0                                 0 
Light  haze.    3  at.    0 
10  nim.                      0 

00 
00 

00 

2  cir.  1  st                 0 
0                               0 
1  st.                          0 

10  nim.                        0 

00 
00 
00 

1  cir.  3  st,                0 
0                                    0 
1st.                          0 

10  nim.                      0 

00        1  St.                              0 
00       0                                    0 
00      4  cir.  cum.  4  st   SE.  t 

.01     10  nim.                        0 

00 
00 
00 

00 
00 

!M 

4.28 4.07 4.03 4.75 4.89 5.21 .82 

7  p.  m. 
Sp.m. 

9p.m. 
10p.m. 11  p.m. 12p.m. 

Daily 
mciiiis. 

5  cir.  st.  1  st.           0 

D.fog.5st.SW.*D.fg.O 10  st;                   o, 
10  St.                                0 

00 
00 
00 
00 

Light  haze.    5  st.    0 
Den.  fog.   Den.  fog.  0 
10  st.                           0 
10  nim.                      0 

00 

00 
00 

Light  haze.    3  st.    0 
lost.                    SW.t 
10  nim.                      0 
10  nim.                        0 

00     Light  haze.    4  st.    0 
00     10  st.                         0 

.  02     1(1  nim.                        0 

.  02     10  nim.                        0 

00 

00 
.03 
.04 

Light  haze.    4  at.    0 9  at.                          0 
10  st.                         0 
10  at.                         0 

00 
00 

!oi 

Light  haze.    5  st.    0 
Dense  fog.                0 
2»t                          0 

10  nim.                      0 

00 

00 

00 

.03 
:..  Hi 

(i.  1-j 
7.  •_':, 

10  St.                                0 
Scir.  2  St.                     0 

'.1  st.                         SW.t 
lOiiilu.                            0 
10  »I.                                0 

00 
00 00 

'oo 

10  st.                         0 
9  st.                         0 

8  st.                    SW.* 10  nim.                      0 
10  st.                          0 

00 
00 
00 
01 

Illl 

10  st,                           0 
4  st.                           0 

10  St.                           0 
10  nim.                      0 
10  St.                              0 

00     10  St.                           0 
00       4  St.                              0 

00  ,     5  St.                       SW.* .  —     10  nim.                        0 
00     10  st.                           0 

00 

00 

00 
.01 
00 

10  st.                         0 
4  st.                         0 
7  at.                      W.t 

10  nim.                      0 
10  st.                          0 

00     lOst.                           0 
00       ::                                 0 
00       3  st                            0 

.111      In  uim.                        0 
00     in  st                             0 

00 
00 
00 

'oo 

10.00 
X.  45 

4.  :i- 

9.79 

4  st.                          W." 
!  st.                              0 

10  nim.                            0 
2  cir.  4  si.                     0 

2  cir.  "i  st.                W.) 

00 
00 

.11:1 
00 
00 

5  st.                      W.t 
1  St.                              0 

10  uim.                        0 
f>  cir.  Sat.                  0 

10  nim.                      0 

00 
00 

03 
00 

2  st.                          W.* 1  cir.  st.  1  st.           0 
III  nim.                        0 
3  cir.  st.  5  st.            0 

10  uim.                      0 00 

00 
.02 

00 
2  st.                        W.t 
1  cir.  st.  1  st.            0 

10  nim.                      0 
2  cir.  st.  6  st.            0 

10  nim.                      0 

00 
00 

.01 

00 

1  st.                          0 
Sat.                          0 
0  nim.                      0 

10  st.                         0 
10  nim.                        0 

00        1  st.                              0 
(ill        3  St.                              0 

.  —     10  nim.                        0 
(Id      10  St.                              0 

.  —     10  nim.                        0 

00 
00 

.111 

(1(1 

.1)1 

4.  12 

.SO 

;.  ::, 

W.t 

St.                                    0 

ii                                      0 
1(1   St.                                                      0 

0 

M 
Ofl (III 00 

00 

8  st.                      W.t 
5  cir.  4  st.                 0 
II                                 0 

111  st.                              0 
10  nim.                      0 

00 

00 

00 
00 

7  st.                       W.t 
•J  cir.  5  St.                  0 
1st.                              0 

10  St.                             0 
10  nim.                      0 

00 
00 
00 
00 

loir.  st.  3  st.        W.t 
list.                              0 
1  cir.  st.  1  st.           0 

10  st.                         0 
10  st.                    NW.t 00 

00 

00 

00 

2  St.                           0 
10  st.                           0 
2  st.                           0 

10  st.                           0 
9  st                    NW.t 

00        1  st.                              (I      00 

00     Light  haze.    7  si.    u     ui 00        2  St.                              0     00 

00      Id  st. 00      10  St.                      XV. 

8.37 

4.:;:: 

9.87 

i  elr.7  st.          sw.t 
0 

1  si.                                   0 
!  st.                     0 

0 

00 

'(Ml 

00 
00 

1  cir.  at.  8  st.      SW.1 
10  uim.                      0 
1  St.                                   0 
4  st.                         0 
1  St.                                   0 

00 

00 
00 
00 

list.                           0 
9  si.                        N.t 
1st.                         0 
2  st.                             0 
1st.                              0 00 

00 
00 
00 

9  st.                           0 
8  st.                       N.t 
2  st.                         0 
1st.                         0 
1  St.                                   0 

00 

mi 

00 

00 

00 

9  st.                       N.t 
8  nim.                   N.t 
2  st.                         0 
1  St.                                   0 

1st.                         0 

00       !)  st.                           N.t 
i  nim.                       N.t 

00       2  st.                           0 
00        1  St.                              0 
00        1  St.                              0 

00 

'oo 

00 
00 

7.  :,s 

8.41 

.58 

.50 

0                                      0 
•-'  si  .                     0 

1  cir.  2  st.                     0 

.".in                                0 

00 00 

(Id 
0                               0 

10  St.                              0 
X  st.                                0 
9  nim.                      0 

00 
00 

00 

.01 

0                                    0 
10  St.                             0 
8  St.                             0 

10  nim.                      0 

00 
00 

00 

(I                                    0 
9  St.                              0 
9  St.                              0 

10  nim.                      0 

00 
00 

00 

.01 
0                               0 
6  st.                         0 

10  nim.                      0 
10  nim.                      0 

00 
00 

!oi 

0                              0 
Set.                         0 

10  nim.                      0 
3  st.                              0 

00 
00 

.a 

2.  « 

8.66 

6.71 6.96 6.92 
6.64 

a  67 
5.  40 :..  tK 



320 EXPEDITION  TO  POINT  B ARROW,  ALASKA. 

Statement  showing  the  amount,  kind,  <iud  direction  of  clouds,  and  amount  and 

[Washington  moan  tiiuo.     Correction  to  reduce  to  nn-:in  local  time,  —5  hours  17  minutes.     1'ivriiJu.i:.  11  i*  ;_iven  in  inches.     In  tliis 

1  sum. 2  a.m. 3  a.m.                                        t ."•  a.  in.                                     0  a.  111. 

d 
j § I f 

z 
= 

Date. 

«3 

a 

'
^
 

'^                                                                                                        \£ 

Amount,  kind,  and 2        Amount,  kind,  and 2        Amount,  kind,  and ~        Amount,  kind,  and        i 
Amount,  kind,  ami       —        Amount,  kind,  and       -£  ' direction  of  clouds. HH     direction  of  clouds. '£.     direction  of  clouds. P.     direction  of  clouds. 5 direction  of  clouds. 5-     direction  of  clouds.      S, 

1 

'i 

i- 

1 1 
1883. | 

liar.    1 2  st.                         o on     IMise  haze.  5  st.      0  .00     Light  haze.  2  st.       0  .00      0                               0 Illl           Ii                                                      0 00 Light  haze.               o     on 

Mar.    2 1   St.                                            0 00 0                                 0 00       0                                 0 00       0                                 0 00 0                                 0     00 0                                    o 

00 

Mar.    3 2  <  ir.  st.  1  St.            0 00 5  cir.  cum.  2  st.       0 .00       2  cir.  st.  2st            0     oo 1  cir.  st.  2  st.           0 00 1  st.                            0     on Light  haze.  2  st.       0 

00 

Mar.    4 1  St.                                       0 00 1st.                         0 CO         0                                           0       00 0                                    0 00 0                                    0      00 0                                 0 00 

Mar.    S 1  cir.  st.                  0 

00 

0                                 0 OH        0                                    0      00 0                                    0 00 0                                 0     00       0                                 0 00 
Mar.    6 1  cir.  st.  2  st.           0 00 Light  haze.  3  st.      0 oo     Light  haze.  3  st.       0     00 1  cir.  st.  2  St.             0 00 Light  haze.  1  st.      0     00     Light  haze.  1  St.       0     00 

liar.    7 •2  st.                           0 00 I.t.h'ze.  3st,  D.h'zo.O    .00     Lt.h'ze.  2st  D.h'ze.  0 

00 

3  st.  0  D.  hazo.        0 00 Light  haze.               0     00     Light  haze.               0     00 
Mar.    8 

D.li'zc.  5st.  D.h'zi*.  tl 
00 

U.  h'ze.  4stD.  h'ze.O oo     I),  h'ze.  2  st.  D.  h'ze.  0 00 Lt.h'ze.  3st.  D.h'ze.  0 
00 2  st.                          0 do     Light  haze.  3  st.       0     00 

Mar.    9 1  cir.  st.  2  st.           0 00 2  st.                         0 00 1    St.                                            0 

00 

1  st.                              0 00 1  st.                          0 00 0 

1)0 

liar.  10 0                               0 00 0                                 0 (III        0                                       0 00 0                                 0 

00 

0                                    0      00 0                                    (1      00 
Mar.  11 1st.                         0 00 0                                 0 on       o                                 0 00 0                                 0 

00 

0                                    0      00 0                                       1 

Mar.  12 3  cir.  «t.  3  st.            0 00 1  cir.  st.  2  St.            0 0(1       3  rir.  st.  1  st.            0 

00 

7  rir.  st.  2  st.           0 

00 

Light  haze.  3  st.       0     00 2  St.                              0      00 
Mar.  13 9  St.                           0 00 2  St.                           0 1st.                           0 00 4  si.                              0 00 3  St.                               i 2  St.                              0 

00 

Mar.  14 1st.                           0 00       1  St.                           0 00       0                                 0 00 0                                    0 00 0                                    0      00 0                                    0 on 
Mar.  15 0 00        0                                    0 00 0                                 0 00 0                                    0 00 o                       oo                              o 
Mar.  16 1  cir.  st.  1  st.           0 00       1  St.                           0 00 1  st.                          0 00 1  St.                              0 00 0                               o     in     Light  fog.                 0 

Mar.  17 1  cir.  st.  1  st.           0 

00 

1  st.                           0 

00 

1  cir.  st.  1  st.           0 00 1  cir.  st.  1  St.           0 00 
0                               i> 

00 2  st.                              0 

(in 

Mar.  IS 1st.                          0 

CO 

0                                    0 00 0                               0 00 0                                 0 

00 

0                                 0 0 00 
Mar.  19 1  st.                    NE.1 00 1  st.                    NE.t 00 1  St.                                   0 

00 

1  st.                            0 00 0                                 0 00       0                                   0 
Mar.  20 1  cir.  st.  1  st.           0 00 1  It                              0 00 1st.                          0 00 1st.                            0 

(10 

0                                    0 00       3  st.                              0 00 
Mar.  21 1  cir.  1  st.                0 00 1  cir.  st.  1  st.            0 

(III 
1  cir.  st.  1  st.           0 00 2  cir.  st.  4  st           0 00 3  cir.  St.  2  st.            0 00      4  cir.  st.  2  st.           0 

Mar.  22 10  St.                           0 00 10  St.                           0 00     10  Bt.                           0 00 9  st.                         0 00 10  st.                           0 00      10  St.                              0 
Mar.  2:: 1  St.                           0 

00 

1st.                           0 oo      1)  st.                      S.* 00 10  nim.                      0 

.    

10  nim.                      0 .  —      3  st.                          o .01 
3  cir.  st.  4  st.     S\VJ 00 2  cir.  st.  2  st            0 00       .">  cir.  st.  3  St.            0 00 5  cir.  st.  3  st.           0 00 3  cir.  st.  5  st.           0 on       r>  cnm.  2  st.              0 

Mar.  25 1  cir.  st.  9  st.         S.t 00 9  St.                            0 oo      HI  nim.                        0 

.  — 

10  nim.                        0 

.01 

10  nim.                      0 .  —     10  st.                           0 .01 
Mar.  26 1st.                          0 

00 

1  st.                           0     00 1st.                          0 

00 

9  St.                              0 00 3  st.                          0 00 9  St.                              0 

00 

Mar.  27 1  cir.  st.  1  st.           0 00 D.h'ze.SstD.  h'ze.  0     00 Light  haze.  4  st.      0 00 Dense  haze.  5  at.     0 00 Dense  haze.  3  st.      0 Lii^lit  haze.  6  st.      0 
Mar.  28 3  cir.  st.  1st.      SW.t 00 le.  s.  lci.cn.  2s.  SW.t 00 1  st.                          0 00 1st.                         0 00 0                               0 00 

•J  st. 

Mar.  29 10  st.                         0 00 10  St.                           0 00 9  st.                         0 00 1  cir.  st.  6  st.           0 00 Dense  haze.  8  at.      0 

00 

10  St.                            ii     1(1 
Dense  fog.                0 00 2  cir.  st.  3  st.           0 00 9  st.                          0 00 10  st.                         0 

00 

10  st.                          0 

00 

10  St.                                             0        HI 
Mar.  31 9  st.                      W.t 

oo 
10  st.                          0 00 10  st.                          0 00 10  st.                          0 00 10  st.                          0 

00 

10  St.                              0      00 

Means. 3.29 3.19 
3.22 3.74 2.83 

3.  Hi 

Date. 
1  p.m. 2  p.  m. 3p.m. 4  p.  m. 

5  p.m. (I  p.m. 

1883. 
Mar.    1 1st.                         0 00 0                                 0 00 0                                    0 00 0                                 0 00 0                                    0 00 

. 
0                                    0      (II) 

Mar.    2 1  cir.  1  st.                0 00 1  cir.  1  st                0 00 5  cir.  1  st.                0 00 3  cir.  2  st                 0 00 4  cir.  2  st.                0 00        5  cir.  2  St.                   0      00 
Mar.    3 1  cir.  3  st.                0 

00 

2  o.ir.  2  St.                 0 

00 

2  cir.  3  st.                0 00 1  cir.  st.  3  St.            0 00 1  cir.  st.  2  st.             0 00       1  rir.  st.  2  st.            0     00 
Mar.    4 1  cir.  1  st.                0 

00 

1st.                              0 

00 

1  St.                                    0 00 1  st.                              0 

oo 

1  St.                              0 Oil          1st.                                        0       III 

Mar.    5 10  st.                          0 00 10  St.                              0 00 10  st               WNW.1 00 8  Bt,                      NW.t 

00 

8  st.                      NW.i i;  cir.  3  st                0     00 
1st.                          0 00 1st.                              0 1  Bt                                    0 

00 

5  St.                       SW.t 00 7  cir.  st.  3  st.           0 00 3  St.                              0      00 

Mar.    7 

Mar.    )•• 

2  cir.                            0 
2  cir.  4  st.         NW.t 

00 
00 f>  cir.  2  St.              W.t 

2  cir.  6  st.         NW.t 
00 
00 

10  st.  Dense  fog.     0 
::  cir.  2  st.               0 

00 

00 

2  cir.  7  st.  D.  fog.   0 
1  cir.  1  Bt                 0 

00 
00 

10  st.    Dense  fog.    0 
1  st.                          0 

00     10  st.                          0 
no       -  cir.  1  st.                  o 

2  at.                          0 00 2  st.                          0 00 1  st.                          0 00 0                                 0 00 1  st.                          0 oo       1  at.                            o     oil 
Mar.  10 0                               0 00 2  st.    Light  haze.  0 00 1  st.    Light  haze.  0 

00 

4  st.    Light  haze.  0 00 U  st  .     Light  haze.  0 00 0                                    0     00 
Mar.  11 4  cir.                        0 00 3  cir.  1  st.                0 1  cir.  1  st.                 0 00 2  cir.  •-•  st.                0 00 2  rir.  2  st                 0 00 2  st.                              0      00 

Mar.  12 9  st.                          0 

00 

Gst.                          0 00 5  st.                    NE.t 

00 

9st                     NE.t 00 9  st.                      NE.t 00 10  st                NJ: 
Mar.  i:i 2  st.    Light  haze.  0 

00 

1  cir.  1  st.  Lt.  haze.  0 

00 

1  cir.  1  st.  Lt,  haze.  0 00 1  rir.  1st.                         0 

Illl 

1  cir.  1  st.                 0 00 1  st.                              0      no 
1  Bt.    Light  haze.  0 00 2  st.    Dght  haze.  0 00 0                               0 

00 

0                                 0 00 o                               0 00 0                                    0      00 
8  st.                          0 00 4  st.                          0 

00 

3  cir.  5  st.                0 00 1!  rir.  3  St.                   0 00 !i  cir.  1  St.                   0 on       .1  cir.  1  st 

Mar.  16 2  st.                           0 00 2  st.                          0 

oo 

1  cir.  1  st.                  0 

00 

1  cir.  1  st.                0 

00 

Icir.  1  st.                 0 00       1  cir.  1  st.                0     00 

Mar.  17 0                                 0 00 1  St.                                   0 00 1     St.                                                           0 00 1  st.                              0 00 1  St.                                             U        ill)           ]    St. 

Mar.  IK 0                               0 00 0                               0 

00 

0                                    0 

00 

0                                    0 

00 

0                                 0     00       0                                 0     0« 
Mar.  10 0                                 0 00 0                                 0 00        0                                    0 

00 

o                               0 00 0                                         DO                                 0     00 
1  cir.  1  st.                 0 00 1  cir.  4  st.  D.  fog.  0 00 1  cir.  7  st.  D.  fog.  0 00 2  cir.  4  Bt,  D.  fog.  0 Icir.  1!  st.                ii     no       1  cir.  2  st.                0     oo 

Mar.  21 2  cir.  3  cir.  st.  3  st  0 00 4  cir.  st.  4  st.           0 
00        2  cir.  st.  7  st.       "    0 

00 Icir.  st.  8st,         E.t 

00 

10  st.                        E.i   00     lost,                       E.t  00 

Mar.  22 Ids'.                           0 00 10  Ht.                                            0 (HI             '.1   St.                                                   0 00 0  st.                           0     00 10  st.                          0 00     10  nim.                        0   .  — 
1  i'ir.  cnm.  1  st.       0 00 1  cir.  st.  1  st.           0 1  st.                            0 00 1  rir.  1  St. 

4  cir.  1  st.                0 

00 

fl  or.  2  st                   0     00 
Mar.  24 :;i-ir.  2  st.               0 00 4  cir.  1  st.                0 ii  i        o  cir.  :!  st.                   0 00 "rir.cnm.  2sl  < G  cir.  cum.  3  st.        0 

00 

111  st.                                 i    

Mar.  2.-, 
3  cir.  cnm.  3st,  SW.t 00 .  st.           SW.t 00 1  cir.  8  st.           SW.t 00 Icir.    Ost        SV 2  cir.  2  st.                 o     vn 2  cir.  2  St.                 o     in 

Mar.  26 10  st.                         0 00 10  st                           0 10  Bt.                                    0 

1)0 

lost.                                    (1 00 10  at.                           n 8  St.                       SK 

Mar.  27 (icir.  cum.  2  st.       0 

00 

2  cir.  cum.  8  st.       0 00 10  st,                              0 

00 

10  nim.                        0 

__ 

10  nim.                      0 

.01 

(1st.                            0   .— 
Mar.  28 5  cir.  3  st.                 0 00 10  Bt.                                       0 oo       4  cir.  j  st.                0 00 2  rir.  7  St.                 0 

'on 

9  st.                          0 

00 

10  st.                           0     00 
Mar.  29 10  nim.                      0 .01 10  nim.                      0 .02      10  nim.                          0 .03 10  nim.                      o .01 9  Bt,                          0 2  cir.  4  st.             W.t   oo 
Mar.  30 <  urn.  2  st.       0 00 .-,.:ir.                            0 :i  rir.  2  st.         SSW.* 

00 

1  cir.  r,.8t          SSW.* 

00 

Icir.  3  St.                S.t 

'oo 

1  cir.  1  st               S.t   00 
Mar.  31 Id  nim.                      0 7  rir.  rum.  3  st.        0 .  —     10  nim.                        0 

8  St.                   X  -VXV.i 9st.                 NNW.t 
lost.                   NW.t  00 

Means. 4.51 4.90    .  . 
5.09 5.00 5.12 4.77 



KXI'KDITION  TO  POINT  IJA];l;o\V,  ALASKA. 

character  of  precipitation,  «t  Uglaavtie^  from  Octob/r.  issi,  to  Aitt/mf.  1883 — Continued. 

-.i-nitirs  i-i'/iiil   t  .si^jiilirs  ,s7"i/'.     D;iily  means  ol"  ainotint  of  clouds  on  the  right  below;  HUM  unit  of  precipitation  on  tlir  light  aliovr.  ] 

321 

7  a.m. 8  a.  m. 9  a.m. 10a.m. 11  a.m. 
llm. t 

Amount,  kiud.  and 
direction  of  clouds. 

'H, 

Amount,  kiud,  and 
dilution  of  clonds. 

ci
pi
ta
ti
ou
. 

Amount,  kind,  and 
direction  of  clouds. 

ic
ip
it
at
io
n.
 

Amount,  kind,  and 
direction  of  clouds. 

H 

f 

Amount,  kind,  and 
direction  of  clouds. 

1 

z. 

Amount,  kind,  and 
direction  of  clouds. 

•c
ip
ih
tt
io
n.
 

ff 

£ A £ 
£ 1 £ 3 

Light  haze.               0 00 2st.                          0 00 1st.                          0 00 let                          0 00 1st                          0 00 lat                          0 

00 

00 

0                               0 
Light  haze.  3  st.      0 
2  st.                           0 

00 

00 
00 

Light  haze.               0 
Light  haze.  3  at       0 
1  St.                                    0 

00 
00 
00 

.  Light  haze.                0 
Light  haze.  1  st       0 
1st.                          0 

00 
00 
00 

0                               0 
Light  haze.               0 0                               0 

00 

00 
00 

0                               0 
1  St.    Light  haze.  0 
0                               0 

00 

00 

00 

1  cir.  1  st                0 
Icir.  1st.  Lt  haze.  0 
0                               0 

00                00 
00                00 00                00 

e                        o 00 0                               0 00 Light  haze.  5  at       0 00 10  Bt                                    0 00 10  st,                            0 00 10  at                          0 00                00 
Light  haze.               0 00 2  HI.                              0 00 2st                          0 

00 

0                               0 00 1st.                          0 00 1  si.                            0 oo           oo 

2  st.                          0 00 1st.                           0 00 0                               0 00 Light  haze.               0 00 0                                 0 00 1  cir.                        0 00 00 

Light  haze.  5  st.      0 
2  st.                         0 

00 
00 

Light  haze.  5  at       0 
3  st.                          0 

00 

00 
2  st.                              0 
2  st.                                 0 

00 
00 

2  st.                          0 
1st                          0 

00 
00 

10  Bt.                               W.t 
1  cir.  1  at                0 

00 
00 

10  Bt                               W.t 

4  Bt.           •              0 
00                 00 
90                 00 

Light  haze.               0 00 0                              0 00 0                                 0 00 Light  haze.               0     00 Light  fog.                 0 00 Light  fog.                 0 00 00 
0                              0 

00 
0                                 0 

90 

0                                 0 00 0                                    0      09 1st                          0 

00 

1st.                          0 oo           oo 

••  st.                           0 00        4  St.                              0 00 Light  haze.  4  st      0 00       1  cir.  3  st                0     00 Icir.  9  at.           NE.t 00 4  cir.  Sat.           NE.t oo          oo 
2  st.                              0 

00 
•J  st.                                       0 

00 

3at.                           0 00       1  Bt.                           0 00 0                               0 00 Light  haze.               0 00                 00 

(i                                0 00 1st.                          0 00 0                               0 00     Light  haze.               0 00 Light  haze.               0 00  {  Light  haze.               0 
00 00 

0                                 0 00 0                                 0 00 0                                 0 

00 

1  St.                              0      00 2  cir.  2  at                0 00  •    5st                          0 00                00 
Light  fog.                    0 00     Lt  haze.    Lt.  fog.   0 00     Light  fog.                 0 00      1st                  ENE.*   00 1  at                  ENE.* 

00 1  cir.  1  st                0 

00 

00 

•2  st.                              0 00        1  St.                              0 00        1  St.                              0 00       0                               0 00 0                               0 

00 

0                               0 oo           oo 
0                                    0 00       0                                    0 

00 

0                                    0 00       0                                 0     00 0                               0 00 0                               0 00                00 
0                                 0 

oO 
0                              0 00 0                                    0 00       0                                 0 00 0                               0 00 0                               0 00                00 

l.i"lit  haze.  5  St.       0 
0 

00 
00 

Light  fog.                  0     00 
2  st                              0      00 

Light  fog.                 0 
2  st.                            0 00     10  st.    Light  fog.     0  :  00 oo     i  at.                  o  !  oo 

Light  haze.  5  Bt       0 
3cir.  Ici.cum.  lst.0 

00 

CO 

2  cir.  1  at                0 
6  cir.  1  st                0 

00                00 00                00 

10  St.                           0 

00 
10  Bt                           0     00 10  hi                             0 00      10  St.                              0 00 10  at                         0 00 10  at.                          0 00 

.01 

2  cir.  cum.  1  8t       0 00 0                                    0  i  00 o                     o 00  '     0                                    0     00 0                               0 00 0                               0 00               .01 

3  cir.  st.    2  st         0 00 4  cir.  st,  3  St.           0     00 Light  haze.  5  st.       0 00 3  cir.  4et.           SE.t   00 Ici.  2ci.cu.  3st.  SE.t 00 5  cir.  2  st                0 
00                00 

Hi  nim.                          0 10  nim.                      0  '.— 2  cir.  6  at.         SSE.t.— 4  cir.  cum.  2  st,  SSE.  t  00 6  cir.  cum.  1  St.        0 

00 

2  cir.  cum.  1  at       0 00              .02 
10  St.                              0 00 10  st.                         0     00 9  st                          0     00 8  st,                   ENE.t   CO 10  st,                          0 00 10  Bt.                                    0 

00                00 

0     00       5  cir.  cum.  2  st.       0     00 3  cir.  cum.  3  Bt.        0     00 1  cir.  cum.  1  st       0     00 3  cir.  cum.  3  Bt.        0 00       4  cir.  cum.  3  Bt       0 00               .  01 
1  st.                          0     00       1  st.                          0     08 0                                 0  1  00       1  st.                           0 00 1  st,                           0 00      1  cir.                        0 00 

00 

Light  haze.  6  at.      0     00      5  cir.  cum.  3  st.       0     00 6  cir.  cum.  2  st.       0     00     10  st.                          0     00 10  st.                            0 00     10  nim.                        0 .07 
7  st.                              0     00       1  st.                              0      00 1  st.                          0     00      0                               0     00 1  cir.  cum.  1  st.       0 00        1  st                              0 

'oo 

00 

lOst                              0 00 2  cum.  6  st.              0     00 5  at                          0     00 10  st                          0 00 3  cir.  cum.  7  St.        0 00       6  cir.  cum.  4  St.       0 00 

.01 

3.06 2.87 2.45 2.77 
3.64 3.77 

.13 

7  p.m. 8p.m. 
9p.m. 

1  0  p.  m. 11  p.m. 12p.m. 

Daily 

means. 

0                              0 00 l8t.                            0 00 1st.                          0 00 lat.                          0 00 1st                          0 

00 

1st,                          0 00 

.87 

6  cir.  1  st                 0 00 6  cir.  3  st                0 00 1  cir.  St.  4  st.       SE.t  00 1  cir.  st.  2  st.           0     00 1  cir.  st.  2  st.           0 00  |    1  cir.  at.  2  at            0 00 2.62 
1  cir.  st  1  St.            0 

0.0 

1  cir.  1  st.                0 00 1  St.                              0     00 1  st                          0     00 1st                           0 00       1  st.                           0 00 2.54 
1st                        0 no       1  st.                          0 00 1  st                           0     00 1  Bt.                          0     00 1st.                           0 00        1  st.                              0 

00 

.70 
6  cir.  3  st.                0 00 7  cir.  st  2  st            0 00 1  cir.  at.  3  st           0  :  00 1  cir.  st.  7  st.    NW.t   00 8st                   NW.t 

00 

1  cir.  st.  3  st.            0 00 5.54 
1  Bt                                   0 00 5  cir.  st.  2  st.            0 

00 

1  cir.  st.  2  8t           0     00 4st                      SW.t   00 38t                              0 

00 

4  st.                          0 00 

2.62 

5  cir.  3  St.                0 00 4  cir.  st                   0     00 2  at                         0 00 2  St.                            0     00 3  St.                            0 00 3  st.                          0 00 

3.54 

1  cir.  1  st                0 
00 

1  cir.  1  st                0     00 1  st.                          0 00  |     1  st.                            0  ,  00 1st.                              0 00 1st.                          0 00 3.58 
0                              0 00 0                               0 00 0                                 0 oo     o                       o 00 0                                    0 00 0                               0 

00 

1.20 
0                              0 00 0                                 0 00 0                                 0 00       0                                    0 00 1  at                          0 00 1  at.                          0 00 

.4.', 

1  cir.  1  st.                0 00 2  cir.  1  at                0     00 1  cir.  3  st                0     00 6  at.                          0 00 2  cir.  3  st.           NE.t 

oo 

5  st                     NE.t 00 

2.00 9  st.                    NE.  t 00 9  St.                      NE.t    Oil 
8  st.                        W.t'  00 

6st                      W.t 00 5  st.                        W.t 00 5  st.               WNW.t 00 

6.41 

1  st.                           0     00 lat.                           0     00 1  St.                           0 

00 

1  st.                          0 00 1st.                           0 00 1  st                          0 

IN) 

2.04 0                                 0     00 0                                 0 00 0                                    0 00 0                               0 00 0                                    0 00 0                               1) 00 .25 
4  cir.  2  st                 0 00 5  cir.  2  St.                 0     00 1  cir.  4  st.                 0 00 1  cir.  4  st.                0 00 2  cir.  st.  4  st.            0 00 3  cir.  st.  3  st            0 

00 

3.41 
1  cir.  1  st.                0 00 4  cir.  1  at                 0  '  00 1  cir.  1  st.                0 00 1  cir.  3  st,                0 00 1  cir.  3  st,                0 

Ml 

1  cir.  !  st.                0 00 1.79 

1  st.                            0 00        1  St.                              0      00        1  St.                              0      00        1  st.                              0      00 1  st.                            0 00       1  st.                           0 

00 

1.  CO 

0                                 0 00       0                                    0      00        1st.                        NE.t    00        1st.                        NE.t    00 1  st.                     NE.t in)       1  st.                    NE.t 00 .20 
1  St.                              0     00       9  St.                              0      00       9  St.                              0      00 !i  st.                            0 00 1  cir.  st.  3  at            0 00       1  cir.  st.  3  st            0 00 1.66 
4  st.    Dense  fog.    0     00     Dense  fog.                0     00     Light  fog.                 0     00 Dense  fog.                0     00 8  St.                       SE.t 00       2  St.                              0 00 3.04 

10  st.                        E.t  00     10  st                       E.t  00     10  st.                       E.t   00 10  st.                          0     00 10  Bt.                                    0 00      10  st.                              0 00 

6.54 

10  nim.                        0 .  —  i  10  nim.                      0   .ill       :ist.                      SE.t.—     10  st.                          0 00 10  st                           0 00        5  st.                              1)      nil 
9.117 3  cir.  2  st.                 0 00       3  cir.  5  st                  0      00      10  St.                              0     00  i  10  st.                              0      00 10  St.                           0 HO        r>st.                              0     00 

4.113 •Jcir.  7st                   0 00       8  St.                              0     00  ;     9  st,                              0 00 3  cir.  5  at.                0     00 9st                      SE.t (III        9  at.                              0     00 7.33 
1  cir.  2  St.                   0     00      10  St.                              0      00       2  St.                             0     00 5  st,                    SW.t   00 1  st                          0 i.'i        1  st.                              0     00 C.79 
8  st.                       SE.t   00,    Sat.                           0     00       list.                       SE.t    00 8  st.                      SE.t   00 4  st.                     SE.t 00       3  8t.                           0     CO 7.45 

1  '  ir.  :.  .st.                   0      00        6  St.                        SW.t,  CO       9  St.                              0      00 7  St.                       SW.t    00 fist.                    SW.t oo     :>si.                 sw.t  10 

a  41 

10  st.                              0,00      lost.                              0      00      1(1  st.                              0     00      10  St.                              0      0<) Klst.                                 0 1  0          '.)  st.                                        0       (III 

r>'  45 

8  st.                          V.'    00      lOBt.                              0     00-     9  St.                          W.tl  00        2  St.                              0      00 Dense  fog.                  0 00     Dense  fog.                  0     00 

7.  9t 

1  cir.  1  »t.                0     00       lcir.st.58t.        W.t   (Mi       I  cir.  J  st.             W.I    (>()       1  cir.    5  st.           W.t   00 Icir.  st  8  st.        W.t 00       '.1  -1.                          W.t    00 

:>.  oo 

in  mm.              NNW.t.—       3cir.8t.3st.            ll   .  — 4  cir.  st.  2  st.             0     00       JJ  cir.  2  cir.  st,  3  St.  0     00 2  cir.  st.  6  st            0 
00     10  nim.              NN\V.-.— 

9.00 

4.  -I* 

5.22 

•!.  22 

4.48 

4.32 

3.70 

3.90 
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Statement  showing  the  amount,  kin<l,  and  direction  of  clouds,  and  amount  and 

[  Washington  mean  time.    Correction  to  reduce  to  mean  Jocal  time,  — 5  hours  17  minutes.    Precipitation  is  given  in  inches.    In  this 

1  *.m. 2a.m. 8  a.m. 4  a.m. 
5  a.m. 

«  a.m. 

d j d j = 
O 

Date. 

•£ 

•^ 

53 

^3 

9 
Amount,  kind,  and 
direction  of  clouila. 

S, 
Amount,  kind,  and 
direction  of  clouds. 

'E. 

Amount,  kind,  and 
direction  of  clouds. 

£• 

Amount,  kiud,  nnd 
direction  of  clouds. 

£. 

Amount,  kind,  and 
direction  of  clouds. 

Amount,  kind,  and 
~     ilinction  of  clouds,     [z- 

'5 

. 
1 £ I I I 1 

1683. 
Apr.    1 10  nim.            KNW.  T 10  nim.                      0 10  nim.                      0 10  nim.                      0 .01 10  st                          0 10  St.                           0     00 
Apr.    2 1st.                         0 00        1  St.                              0 

'oo 

0                               0 

'oo 

0                               0 

00 

0                               0 

'oo 

0                                    0      00 

Apr.    3 1st.                         0 00        1  St                              0 00 1st.                          0 00 1  st.                            0 00 0                               0 00 0                                    0      On 

Apr.    4 0                              0 00       0                                    0 00 0                               0 

00 

0                                    0 00 0                               0 00 0                                    0     00 

Apr.    5 9gt                    NE.t 00     10  nim.                      0 

.  — 

10  nim.                      0 

•  — 

10  nim.              NNE.t 

•  — 

10  nim.                      0 

•  — 

10  nim.                      0  .  — 

Apr.    6 10  nim.                      0 .  -     10  St.                           0 10  nim.                      0 10  nim.                      0 10  nim.                      0 

__ 

10  nim.                      0  .  — 
Apr.    7 3  cir.  i  •  mi  i.  4  st.        0 00       4  St                           0 00 3  st.                          0 

'oo 

•1  st.                          0 

'oo 

2  st.                          0 

'oo 

3  st.                          0     00 

Apr.    8 1  cir.  st  1  HI.           0 00      5  cir.  st.  1  st.            0 .00 4  cir.  st.  1  st.            0 00       1  cir.  st.  1  st.            0 00        0                                    0 00        1  St.                              0     00 

Apr.    9 5  cir.  st  1  st            0 00      2  cir.  st  1  st.            0 .00 1  cir.  st.  1  st.            0 00       1  cir.  st  1  st.            0 00       3  St.                              0 00     Light  haze.    3  st.     (1     oo 
Apr.  10 10  st                          0 00     10  st                          0 00 10  st                          0 00     Dense  haze.    9  St.    0 00     Dense  haze.  9  st.     0     00     Llfbt  huze.    8  st.     0     CO 

Apr.  11 10  at.                          0 00     1).  IIMO.  8  st.    ENE.t  00 D.  haze.   7  st.  ENE.  t  00     10  st.                          0 00      10  St.                              0     00      10  St.                              0      00 

Apr.  12 9  st.                  ENE.t   00      9  nim.                    E.t.— Dense  haze.  8  nim.  0  .  —  ;  Dense  haze.   6  uim.  0 .61     Light  haze.    3  st.     0.—      3  st.                          n     un 
Apr.  13     lOnirn.                      0  .—     10  nim.                      0  .— 10  uim.                      0   .  —     Dense  haze.  4  nim.  0 .01     Light  haze.    2  st     0  .—       1st.                          0     00 
Apr.  14     1).  Laze,  4  st.             0     00     Dense  haze,  4  st       0 00 Dense  haze.   7  st     0 00       4  cir.  cum.  5  St.        0 00       Scum.  4  St.              0     (0       3  cir.  cum.  5  st. 
Apr.  15 3  cir.  cum.  6  nim.    0   .  —       5  cir.  cum.  3  nim.    0  .  — 5  cir.  st.  2  st.            0  .  —      4  cir.  cum.  2  st.       0 00       7  cir.  cum.  3  st.       0     00       6  cir.  cnm.  4  st. 

Air.  16 lcir.st.3st  ENE.*   00      5  cir.  cum.  4  st.  ENE.t   00 Ost.                 ENE.t   00 10  st.    Dense  haze.  0 00 10  st.                          0 00 !l  st.                                 0      i  u 

Apr.  17 0                               0     00      0                               0 00 1  st.                          0 00       1  st.                          0 (10        0                                    0 00       0                                    0     00 

Apr.  18 1  cir.  st  1  St.             0 CO      1  cir.  st  1  st.            0 00 1  cir.  st  1  st.            0     00      1  cir.  st.  1  st.            0 00        1  St.                              0 00        1  st. 
Apr.  19 10  nim.                      0 01 10  nim.                      0 

.—     10  nim.                      0  .  —     10  nim.                      0  .—  i  10  nim.                       0  '.  —     10  nim.                       n     ni 
Apr.  20 10  st.                          0 00 10  st.                          0 00     10  nim.                      E*.—     10  st.                         E.*.—     10  st                            0     00     10  st.                            o 

00 

Apr.  21 10  nim.                      0 10  nim.                      0 .01 10  nim.                     E.t .  —  ,10  nim.                      0 .—     10  nim.                        n   .—     lOnini.                        0 _ 
Apr.  22 10  nim.                      0 

f    

10  nim.                      0 .—     10  nim.                      0 .—     lOnim.                      0  .—     lost.                          0  .—     10  st.                          c 

'oo 

Apr.  23       2  cir.  2  cir.  st  3  St.  0 00 5  cir.  st  3  st.            0 mi       0  cir.  st.  3  st.            0 (in       ,'l  cir.  st  3  st.             0     00       2  cir.  st.  3  St.           0 00     10  st.    Light  fog.     0 Ofl 
Apr.  24       Ici.st.lci.cu.Tst.SE.t .00 9et.                     SE.t 00     Dense  haze.     8  st.    0 00      4  cir.  st.  4  st.            0     00      2  cir.  st.  3  st.      SE.t  00       1  cir.  st.  2  st.           0 00 

Apr.  25     in  nim.                        0 

.— 

10  nim.                      0 .—     lOnira.                      0 .—  i  10  nim.                      0   .—     10  nim.                      0  .—     10  nim.                       0 

.— 

Apr.  20 10  nim.                        0 .01 10  nim.                      0 10  nim.                      0 .  —     10  uim.                      0  .  —     10  nim.                      0  .  —     10  Ht.                          0 
Apr.  27     ID  nim.                    E.t .01 2  cir.  cum.  7  nim.    0 !o2 1  cir.  cum.  0  nim.    0  .  01     10  st.                          0  .  —     10  st.                          0     00     10  st.                          0 00 
Apr.  28      0  nim.                      0 9  nim.                        0 .—     10  nim.                      0   .  —     10  nim.                      0  .—     10  nim.                      0  .—     10  nim.                      0 
Apr.  29     10  nim.                        0 

.    

10  nim.                      0 .—     10  nim.                      0  .—     10  st                          0  .—     10  st.                          0     CO     lost.                          0 80 

Apr.  30     10  nim.                      0 

.— 

10  nim.                      0 .  —     10  uim.                      0 .—     10  nim.                      0  .—     10  st.                          0  .—     10  st.                          0 00 

Mean*.                   7.  30 7.-S3 7.16 6.93 &  63 6.66 

Date. 
1  p.m. 2  p.  m. 3  p.m. 

4p.m. 5  p.m. 
0  p.  m. 

1883. 
Apr.    1 1  cir.  2  st.                0     00 1  cir.  1  st.                0     00 1  cir.  1  st.                0 00 1  cir.  st.  1  st.           0 00 1  St.                                    0 00 1  cir.  1  st.                0     00 

Apr.    20                               0 
00 

0                               0     00 0                               0 00 1  st.                              0 00 1st.                            0 00       2  St.                              n      (ill 

Apr.    :i       (1                                 0 00 0                               0 00 1  cir.                        0 00 1  cir.                          0 00 0                                 0 00        0                                    0 00 
Apr.    4       ci                               0 

00 

0                               0 

00 

0                               0 00 0                                 0 00        1  cir.                            0 00  '     1  cir.                            0 00 

Apr.    .1     111  nim.                        0 

.— 

10  St.                              0 

I— 

lOst.                              0 00 10  st                              0 00      10  St.                              (i      00      10  st.                              II      lid 

Apr.    «     I"  nim.                      () 10  nim.                      0 10  St.                            0 10  st.                              0 CO 9  st.                        S.  t 00      lO^t.                              0      00 
Al»r.    7     10  nim.                        0 8  cir.  cum.  2  st       0 1  cir.  8  st.                 0 

'oo 

1  cir.  7  st.              S.t (III 3  cir.  2  St.                 0 00       2  cir.  2  st.                   0      00 

.-'  oir.  1  HI.               " 00 6  cir.  2  st.                0 00 S.cir.  3  st.                 0 

00 

r>  cir.  1  at.                  0 00      2  cir.  1  st.                0 00       2  st.                              0      Oil 
Apr.    9      3  cir.  1  st. 00 2  cir.  2  st                0 

00 

3  cir.  st.  1  st.            0 00 2  cir.  st.  3  st.           0 (iii      4  cir.  st.  4  st.           0  .  00     10  st.                          0     00 
Apr.  10       1  cir.  1st.        ENE.t 00 1  cir.  1  st.        ENE.t 00 1  cir.  1  st.         ENE.  t 00 1  cir.  1  st.         ENE.t 00       1  cir.  1  st.         EXE.t 00        1st.                              "      n 

Apr.  11       list.                     k     0 
00 2  cir.  cum.  6  st.       0 00 1  cir.  5  st.                0 00 1  cir.  8  st.                0 00 1  cir.  7  St.                 ii 00        8  St.                              0     00 

A].)1.  1".     10  i»ioi.                        0 

,    

10  uim.                      0 — 10  nim.                        0 

.  — 

9  st.                          0 

.  — 

10  nim.                        0 .—     Met.                        0  .- 
Apr.  1:1       1  cir.  1st.                0 00 2-  cir.  3  st.                 0 

00 

1  cir.  5  st.                 0 00 1  cir.  7  st.    D.  fog.  0 .  (HI       3  cir.  6  st.    D.  fog.  0   .  00     J,t.  haze.    Lt.  fog.   0     00 
1      in  Him.                        0 

.    

2  cir.  cum.  8  nim.    (I 

t    

':  «•;!-.  cum.  7  nim.    0 .01 4  cir.  cum.  5  .st.       0 .  —       5  cir.  cum.  4  st.       0 00       4  cir.  cum.  5  st.        0     80 

Api.].-.      2rir.8t.2at           0 
(HI        2  St.                              0 00       1  cir.  st.  1  St.           0 nil       .'  cir.  St.  4  St.     NW.t .  00       1  cir.  st.  1  st.            0     00       1  cir.  1  st.                 0     00 

Apr.  1  i                                            0 

00 

1st.                            0 00        1  St.                              0 00        0                                    0 

00 

0                                    0 

00 

1  St.                                    0 00 
Apr.  17        .Icir.                            0 00 2  cir.  2  st.                0 i  II        1  cir.  1  st.                   0     00        1  cir.  1  st.                   0 (ill       1  cir.  1  st.                 0 

00 

1  cir.  1  st.                 0 

00 

Apr.  }"       1  1  r.  licir.  cum.  281.0 00       3  cir.  3  St.                 0 00      10  St.                              0 (10      10  St.                              0 00       10  st.                                    0 00 in  st.                          n     on 
Apr.  10     I"  nim.                      (I —      10  st                              0 .  01      10  St.                              0 00      10  St.                              0     00      10  St.                              0 

00 

10  St.                                 <l      On 
0 (III      JO  at.                                 0 00  ,   10  »t.                              0 00 10  nim.                        0 .01      10  nim.                        0 

•  — 

10  nim. 

Apr.  -.'1       1  i  uim.                          li 
01     lOniro.                      0 nl       111  nim.                          0 02 1  cir.  cum.  9  nim.    0 .01 1  cir.  cum.  6  St.       0 3  cir.  cnm.  5  st.       0 00 

lust.                            0 00     10  st.                          0 
00      10  Kt. 

0 (HI       1(1  St.                                    0 (HP        :i  cir.  4  St.                  0 

1  cir.  8  St.                 ii no       :i  cir.  5  st.                0 00       4  cir.  2  st. 
5  cir.  loir.  st.  3  st.  ]•:.' 

DO        .1  cir.  3  St.                E.* 00      6  cir.  3  st.               K.*    111) 
KNK.»   00     lost.                   ENE.* (in     10  st.                   ENI 10  Ht.                                             (I (HI        10  St.                                       0 

00 

10  st.                         E.  t 

hll 

Apr.  2.1     l'.)uim.                        0   .—     10  uim.                        0 .01     10  uim.                        ii    .li-' 10  nim.                        0 

.(11 

10  nim.                        0 

(11 

10  nim.                        U .01 

i  •  -ir.  <  -urn.  8nim.   0  .—     10  nim.                       1) (il       1  cir.  cum.  9  nim.    0 01 1  cir.  cum.  8  nim.   0 10  nim.                      0 10  St.                       SE.  t _ 

Apr.  '.'7      In  nim.                        0   .  —  '10  nim.                        0 —       10  St.                               \\.1.lll 111  St.                                             0 00 10  St.                              0 

'oo 

9  st.                            0 

'oo 

i.  0  st.       0     00       5  cir.  com.  4  st.       0 mi       4  cir.  cum.  4  st.       0 00 '.'>  cir.  cum.  5  st.       0 

00 

.".  cir.  cum.  5  st.       0 .00 5  cir.  st.  2  &t.            0 00 
0     00 10  st.                          0 on     10  st.                          0 00 10  St.                          0 00 10  St.                            0 00      10  St.                              0 

00 

10  at.                              0 00 10  Ht.                                                   0 

00 

10  st.                          0 00 10  st.                          0 00       9  St.                          E.t 

.00 

Menu-,                    7.13 
0.  % 

6.00 7.13 
6.76 6.43 



EXPEDITION  TO  POINT  BARKOW,  ALASKA. 

character  of  precipitation,  at  Uglaamie,  from  October,  1881,  to  August,  1883 — Continued. 
• 

table  *  signifies  rapid,  t  signifies  slow.    Daily  meant}  of  amount  of  clouds  on  the  right  below ;  amount  of  precipitation  on  the  right  above.] 

323 

7  a-m. 8a.m. 9a.m. 
10a.m. •!.». 

llm. t 
ri d g g g = 

o-d 

•g 

•2 

O 

•s 

•
J
 

a I ttl 
Amount,  kind,  and 

direction  of  clouds. 

IP. 

Amount,  kind,  and 
direction  of  clouds. 

~ 
p. 

Amount,  kind,  and 
direction  of  clouds. 

Z 

IP. 

Amount,  kind,  and 
direction  of  clouds. 

3 
* 

Amount,  kind,  and 
direction  of  clouds. 

s 

5. 

Amount,  kind,  and 
direction  of  clouds. 

5        _* 

!~         i 

1 1 1 i 1 
o 

* 1 
£ PK h HI s 

"• 

9ft.                          0 00 9  st.                          0 00 3  cir.  cum.  5  st.       0 00 4  St.                              0 00 1  cir.  3  st.                0 

00 

1  cir.  7  st                0 00 .01 
0                               0 

00 

0                               0 

00 

0                                 0 

00 

0                                    0 00 0                               0 00       0                                    0 00               .00 

0                                 0 00 0                               0 00 0                                 0 00 1  cir.  st,  1  st.           0 00 2  cir.  st.                   0 00       1  st                            0 
00              .00 

0                                    0 

00 
0                               0 00 0                                 0 00 0                               0 00 0                                    0 00       0                                    0 00 .00 

lOst.                            0 lOst.                      W.t 00 10  st.                       W.t 

00 

10  st.                          0 00 10  nim.                      0 —     10  nim.                      0 

•  — 

•  — 

10  nim.                        0 

l  — 

10  nim.                        0 
.01 

10  nim.                      0 __ 10  nim.                        0 

__ 

10  nim.                      0 10  st,                          0                     _ 

9  St.                            0 
00 

10  St.                            0 

00 

10  »t.                              0 

'oo 

10  St.                              0 

'oo 

10  nim.                      0 .  —     10  uim.                        0   .  — 
1st.                            0 00 0                                 0 00 1  St.                              0 00 0                                 0 00 1  cir.                        0 00       7  cir.                          0     00              .00 

Lifilit  haze.    3  st.    0 00 2  St.                            0 00 1  St.                              0 

00 

4  cir.  1  st.                0 00 5  cir.  2  st.                0 00       7  cir.                          0     00  1            .00 
Light  haze.    6  St.    0 00 2  cir.  st.  3  st.           0 00 8  st.                            0 00 L'st.                              0 00 4  cir.  st.  8  st.  ENE.  t .00      4  cir.  cum.  2  st.       0     H             .00 

10  st.                          0 

00 
4  cum.  5  st.              0 00 4  cum.  6  st               0 00 4  cum.  6  st             0 

00 

7  cum.  3  st             0 00     10  St.                            0     00              .00 
2  st.                          0 00 2  cir.  cum.  3  st.       0 00 3  cum.  5  st               0 00 5  cum.  4  st.             0 00 6  cum.  4  st.              0 00       7  cum.  3  st              0 00               .  02 
2  cir.  cum.  1  St.       0 00 3  st.                          0     00 1  cir.  cum.  2  st.       0     00 5  cir.  cum.  2  st       0 00 10  nim.                        0 .  —       2  cir.  4  st                 0 .01             .02 
3  cum.  4  st               0 00 4  cum.  5  st.             0     00 6  cum.  3  st.               0     00       7  cum.  2  st              0 00 7  cum.  3  st.              0     00       5  cum.  5  nim.           0   .  —              .  — 
6  cir.  cum.  4  st.       0 00 5  cir.  cum.  3  st.       0 00 4  cir.  cum.  5  st.       0     00 4  cir.  cum.  4  st.       0 

.00 

3  cir.  6  st                0     00 3  cir.  st,  4  st.           0  .  00             .  — 

2  cir.  st.  3  st.           0 00 :;  st.                        0    00 2  st.                            0     00       1  St.                            0 00 0                                 0     00       n                                 0     00              .00 
0                                    0 

Oil 

0                             0    00 0                                 0 00 0                               0 00 3  cir.  cum.                6     00       4  cir.  cum.                0 00              .00 
1  St.                            0 00 1  St.                              0      00 1  st.                            0 00       1  st                            0 00       1  st.                          o     oo      2  cir.  cum.  1  st.       0 

00               .— 10  nim.                        0     — 10  nim.                      0  .— In  uim.                          0 .—     10  nim.                      0 

f    

10  nim.                        0  .  —     10  uim.                        0 
.—             .03 

10  st.                            0     00 10  nim.                        0   .—     10  nim.                        0   .  —     10  st.                            0   .  —     10  st                            0 00     10  St.                            0 00              .13 

10  St.                            0   .01 10  st.                          0     00     10  nim.                      0 10  st.                          0 

f    

10  nim.                        0 .  01     10  nim.                      0 
.01             .09 

10  st.                            0     00 10  st.                          0     00     10  st.                          0 00 10  st.                          0 00 10  St.                              0 00     10  st.                          0 
00               .— 3  st.                              0     00 3  St.                              0     00        1  St.                              0 00 1st.                          0 

00 

1  cir.                        0 00      5  cir.                        0 00              .  00 
3  St.                              0      00 1  cir.  st.  2  st.      SE.  t   00 Lt.  haze.    5  st.     SE.t 00 

6  cir.  2  st.        ENE.* 
00 

1  cir.  9  st        ENE.* 
.00 10  st.                 ENE.t 

00               .  — 10  nim.                        0  .01 10  uim.                        0   .  — 10  nim.                      0 .  —     10  nim.                      0 .01 10  nim.                      0 10  nim.                      0 .01                   .11 

10  St.                              0      00 lunim.                      0  .01 10  nim.                        0 .—     10  nim.                      0 

^_ 

10  nim.                      0 _ 10  nim.                        0 .01              .06 

10  St.                            0     00 10  st.                              0      00      10  st                              0 HO       4  cum.  6  st.              0 

00 

4  cum.  6  st.              0 

'oo 

7  cum.  3  st.              0 00 

.05 

10  Him.                          C    .— 10  nim.                        0   .—     10  nim.                        0 .—     10  nim.                        0 

^    

10  St.                            0 10  St.                           0 00 
,0st.                              0     00 10  at.                          0 00     10  nim.                      0 .—     10  st                            0 10  st.                            0 

'oo 

10  st.                           0 

00 

,    

lOst.                              0 00 10  st.                          0 00 10  st.                          o 

00 

10  st                          0 

'oo 

10  st                            0 

00 

10  St.                            0 00 

•— 

6.40 t;.  ::n                                      6.53 6.56 7.16 7.43 .52 

7  p.m. 
8p.m. 9p.m. 

10  p.  m. 
11p.m. 

12  p.  m. 

Daily 

means. 

0                                 1) 00 0                                    0 00        0                                    0 00 1  Bt,                                    0 00 0                                 0 00 0                                 0 00 4.79 
2  St.                       ,0      00 1st.                              0 00       0                                 0 00 1st.                          0 00 1  st                              0 

00 

1st                          0 00 .50 
0                                    0  !  00 0                                 0 00       0                                 0 00 0                               0 00 0                                    0 00 0                                 0 00 

.45 

0                                    il      on 0                                    0 00        0                                    0 00 1  st.                          0 

00 

1  cir.  2  st                0 00 3st                            0 00 .37 
10  st.                            0     00 10  st.                              0 00     10  et.                            0 00 10  st.                          0 00 10  nim.                      0 

.— 

10  aim.                      0 

.— 

9.95 

10  St.                              0      00 9  st.                    SW.t 00 1  cir.  8  st.          SW.t 00 Icir.  9  st          SW.t 

00 

1  cir.  8  st.          SW.t 00 1  cir.  5  st.          SW.  t   Oil 

9  66 

1  cir.  2  cir.  st.  1  st.  I)     in 3  St.                              0 

00 

2  st.                          0 00 2  st.                          0 00 2  st.                          0 

00 

2  st.                          0 

00 

.V  H7 
2  st.                            0     00 2  St.                                    0 00 2  st.                            0 

00 

2  st.                              0 00 2  st                            0 

00 

3  St.                            0 
00           :i.  12 10  st.                            0     00 10  St.                              0 00 10  st.                          0 

00 

10  st                            0 

00 

10  st                              0 00 10  st.                          0     i'ii            5.79 
1  st.                  0      00 6  cir.  2  st.                0 00  :    5  st,                   ENE.t 00 4  st.                 ENE.t 00 6st                          0 00 7  st.                   ENE                      5.54 

0  st.                              0      00 10  st.                          0 00 9  st.                              0 00 9  st.                          0 00       S  st                              0 00 6  St.                              0      00             H.  75 
10  st.                           SE.t    (10 10  st.                     SE.t 00 10  nim.                        0   .  — 10  nim.                        0 .  —     10  nim.                        0 

.  — 

10  uim.                        0   .  01 

8.37 

I.t.  h;iz.  '  st.  D.  log.  0     00 Light  hnze.    6  st.     0 00 10  st.                            0     00 10  st.                            0     Oi)       6st                            0 00 6  st.                            0     00 
8.  (0 4  cir.  5  st.                  0     00 1  cir.  cum.  8  nim.    0 2  cir.  cum.  7  nim.   0  .  — 1  ci.cn.  9  nim.  ENE.t.  — Ici.cu.  9  nim.  ENE.t 

,  __ 

4  cir.  cum.  6  nim.    0   .  — 
8.70 

!  st.                              0      00 1  cir.  1  st.                 0 

'oo 

2  cir.  1  st.                0 

00. 

2  cir.  st  3  st.           0 00 3  cir.  3  st.                0 00 4  St.                      NE.  t  .  00  . 

5.83 

1  Bt.                              0      00 1st.                            0 00 1  st,                          0 

00 

1  St.                              0      00 1st.                            0 00       1  st. 
2.95 1  st.                              0      no n                                 0 

00 

1st.                          0 00 1  st.                              0     00 1st.                          0 00        1  st                              0      tO 1.29 
0     00 It)  st.                            0 

00 

10  nim.                        0 
10  nim.                      0  '.  — 

10  nim.                          0 .  —     1  0  nim.                        0   .  — 
5.54 10  Him.                          0    .  — 10  Bt,                                    0 10  Ht                                        0 

00 

10  st,                          0     00 10  St.                              0     00      10  st.                              0     00 10.00 
10  nim.                       E.  t  .  02 10  nim.                    E.t.  02 10  nim.                      0 .01 10  nim.                        0   .  — 10  nim.                      0  .03     10  uim.                      *,;•" 10.00 

2  c  r.  cum.  7  st.        ii      I  n 2  cir.  cum.  7  st.       0     00 10  st.                            0 00 9  st.                              ii 

00 

lost.                          o 00     lOst.                            0     no 

9.66 

5  '    •  .  2  st.                   0  |  00 5  cir.  1  st                0     no 2  cir.  st.  S  st.       SE.t 00 6  st.                         SE.t    00 7  st.                     SE.t oo     e  st.                    n    I'D 9.00 
4  or.  Sit.                0     00 3  cir.  3  st.                0     00 3»t.                            0 00 5  st.                              0      III) 8st                      SE.t 00       1  cir.  st.  6  st.      SE.t  00 

.i.  91 

10s  .                         E.t   00 10  st.                          0     00 10  st.                            0 
00     10  nim.                      0  '.— 

lost.                          0 .—  ,  10  nim.                        0   .  — 

a  37 
10  n  in.                        ii    .  — 10  nim.                          0 

.— 

10  nim.                        0   .— 10  Him.                        0   .01 10  nim.                      0 .—     10  nim.                      0  .01 10.00 

10  St.                          K.  t    do 10  st.                            0     00 5  cir.  cum.  4  st.       0 "»       II  cir.  cum.  5  st    E.*!  00 
2  cir.  cum.  7  uim.  E.* 

.—      2  cir.  cum.  7  nim.  E.t.  01 

!>.  70 

9  St.                            0     00 5  cir.  st.  4  st.            0     00 8ft.                              0 00      2  cir.  cum.  2  st.       o     00 H  st,                                 0 00 8  st.                            0     00 9.20 
2  St.                            0     00 1  st.                            0     00 1  St.                              0      00       6  st.                           N.t    10 !>st.                              0 00     10  st.                          0     00 

S.  1C 

10  St.                                    0       III) lOst.                              0      III) 10  St.                              0 00 111  St.                                             II        Ml 
lnnini.                          0 .—     10  nim.                      0   .  — 10.00 7  St.                 ENE.t   00 10  St.                                    II       (HI 10  St.                              ii      i" 2  cir.  st.  4  st.         I 10  nim.                        0 .  —       9  st                 ENE.*  .  — 

11.62 

6.33 6.40 6.30 
-A- 

6.36 
6.73 

6.63 6.76 



324 EXPEDITION  TO  POINT  P.Ai;ifO\V,   ALASKA. 

Mntt-incnt  showing  the  amount,  kiivl,  ami  direction  of  iltnidx,  tuul  amount  anil 

[Washington  mean  time.    Correction  t^reduee  to  nienn  local  time,—  !i  liours  17  minutes.     Precipitation  is  jtivi-n  in  inches.     In  this 

1  a-m. 2  a.m. 3  a.  m. 4  a.m. 
5  a.  m. 

6a.m. 
i 

Date. 1 
§ 
a | 

j 
i 

Amount,  kind,  and 
direction  of  clouds. 

S 

"j. 

Amount,  kind,  and       3 

direction  of  clouds.      '§ 

Amount,  kind,  and 
direction  of  clouds. 

Amount,  kind,  and 
'S.      direction  of  clouds. 

S 
a 

Amount,  kind,  and 

direction  ot'   clomis. 

\  mount,  kind,  and 
'E.      direction  of  clouds. 

2 

"H. 

I j 
1 

c. 

'5 

I 1 

1883. 
M.n      1 9  st.                    NE.* 

00 

3  cum.  5  st,        NE.t 00 10  st.                     NE.  t 00 9st                    NE.t 00 10  st                    NE.t .  00     10  st.                    NE.  t 

00 

May    2 2  cir.  st.                    0 00 3  cir.  st  1  st            0 

00 

2  eir.  st.  1  at            0 00       2  cir.  st,  Lt.  fog.      o 00 2  cir.  st.   Lt.  fog.      0 nil        3  St.                              0 00 
May    3 5  cir.  st  3  st.            0 

III 
2  cir.  2  cir.  st.  3  st  0 00      2  cir.  st  2  st            0 00       1  cir.  st.  1  Bt.             0 00 2  st.                                    0 00       2  st                              0 

nO 

M.:V        4 1  cir.  st-  9  st.    ESE.  t I  cir.  4  St.               SE.* 00       4  rir.  st.  3  st            0 00       3  cir.  st,  2  St.            0 CO 1  cir.  st  2  St.            0 cir.  st.  1  st             0 
May    fl 1  cir.  st.  9  st.           0 I  cir.  st  9  st.            0 00 9  St.                         S.  t 00 1  cir.  st  9  St.            0 00 10  St.                           0 1,0      lllst.                              0 

May    6 9  st.                   SW.t Ou       5  st                    SW.  1 DO (i  st                     SW.  t OU 9  st                     SW.  t 00 9  St.                       SW.  i 
'-I  St.                              0 00 

: lost.                         0 00 10  st.                             0 00 10  st                           0  i  00 10  uim.                        0 10  St.                              0 —      10  St.                              0 00 
May    8     10  st.                           0     00     lost                           0 00      10  St.                              0  :  00 10  st.                           0 

'oo 

10  St.                                   II 01      10  st.                              0 00 
May    9 9  st.                           0 to      9  st,                       E.t oo     u  st.                    o    oo 9  st                       SE.  t 00 3  cum.  6  st.              0 oo       9  cum.                   E.  t 

00 

May  10 10  St.                              0 (ill      10  st                              0 00      10  st.                              0      00 Deuse  fog.                0 00 Dense  fog.                n 00     Dense  fog.                0 

00 

May  11       Icir.  6  St.           SW.* 00       9  St.                              0 00 10  st                              0 00 10  st.                         0 00 10  st                         0 00     10  st.                          0 oo 
May  12     10  st.                         0 00      lllst.                              0 

00 

10  st.                           0     00 10  st.                             0 00 10  st.  Light  fog.       0 (III        10  Bt,                                       0 no 
May  13     10  st.                         0 00 »st.                       XE. 10 1  cir.  st  8  st,       NE.*   00 2  cir.  cum.  7  st.  NE.* 00 8  st.                           K.  i 00      5  cum.  3  st.           E.  t 

no 

May  14      10  St.                           0 00      10  st,                             0 

00 

10  st,                           0 

00 

10  st.                          o 00 10  uim.                      0 —     10  nim.                        0 .  03 

May  15     10  st                         0 00      lOst,                  XXW.t (0 liist.                NNW.  1   oo 10  st.               NNW.  t   00 
10  St.                             0      00  |  10  st.                              0 

no 

May  16     10  nim.                       0 .—      1(1  nim.                          0 

__ 

10  nim.                      0 .01 in  Him.                          0    .01 111  nim.                          0 10  nim.                        0 
May  17     10  nim.                      0   .—     M  nim.                      0 Klst.                                 (1    .  — lost.                          n     no 10  St.                              0 00     10  st.  Light  fog.       0 

Ot 

May  18     10  nim.                      0 

.  — 

10  St.                             0 

.    

10  st,                              0 

00 

Hi  nim.                      u   .  — 10  nim.                        0 .  —      10  nim.                        0 
May  19 9  St.                      SW.t    00        1  cir.  st.  8  si.       SW.  i 

ro 

!i  cir.  st.  2  Bt,             0 00 4  rir.  st.  2  st.             0     00 5  eir.  st.  1  st.            0 00       3  cir.  st.  2  st.            0 00 
May  20 10  St.                             0   ,  00 10  st.                            S.* 

00 

Dense  fog.                0 00 4  cir.  st.  Densefog.O 00 5  cir.  st.  Lt.  fog.     0 00       3  cir.  st.  2  st.      SW.  t 

1.1(1 

May  21 
Ma,   L'l! 

4  cir.  cum.  3  St.         0      00 
Dense  fog.                 o     M) 
10  st.                         0  :  00 

ti  cir  cum.  1  St.         0 

Dense  fog.                  0 
10  st.                           0 

no 

(10 

00 3  st.                       SW.  1 
Dense  fog.                  0 
lost.                          o 

(III 
CO 
00 

::  st.                          0     00 
lOst.                                 (i      'HI 
Klst.                                 0      0(1 

Dense  foi;.                 0 
Dense  tog.                 0 
HI  st.                           0 

00      4  cir.  cum.2st        0 
00  ,  Dense  fog.                0 
00     10  st.                          o 

Ml 

Illl 
MHV  24     Dense  fog.                0     00 1  cir.  st.  D.  fog.       0 

nil 

:i<;.s.2ci.cu.2s.SW  t   oo 2  cir.  st.  7  st.      SW.t  00 
Sci.s.  6  st,  Lt  fog.  o     o.i       "i  cum.  3  st.        SW.  1 

00 
May  25     10  st.                         0     00 10  st.                           0 00 10  et                      W.*   00 1  cir.  st.  9  st.        W.  t   00 10  st.                          0 00      10  st.                              0 

00 

May  26  .  10  st.                   SW.t 

00 

9  st.                     SW.t 

00 

9st                       SW.t 00        9  st.                       SW.*    00 10  st,                       SW.t 00     10  St.                              0 00 
May  27 

May  29 
May  30 

Dense  fog.                0 
1  cir.  st.  7  St.           S.* 
.'icir.    Light  fog.     0 10  st.                            0 

00 
00 

nn 
00 

Dense  fog.                0 
9  st.  Dense  fog.      0 

Light  fog.                 0 
9  Bt.                                    E.* 

00 

00 

00 

00 Dense  fog.                0 
Dense  tog.                    0 
1  cir.  Light  fog.     0 

1  ci.  2  ci.  cu.  3  st  E.* 

00      llcmsefog.                   0     00 
00     Dense  fog.                  0     00 
00       4  cir.  st.  Lt.  fog.     0     00 
00       1  ci.  2  ci.  en.  4  st.   E.  t  00 

Dense  fog.                      0 

Dense  fog.                0 
4  cir.  st,  Lt.  lo::.      u 
4  cum.  2  st             E.  t 

I'll       ."icir  st.:ist.  Lt.fog.  0 

00      Lt.haze.5st.  Lt.fog.o 
00       2  cir.  st.  1  st.            o 
00       5  cum.  3  st                0 

00  ' 

00 

I'll 

May  31 2  cir.  turn.  7  st       0     00 1  cir.  st.  9  st      SW.  i 00 1  cir.  st.  8  st      SW.  t 00       1  cir.  st.  8  st      SW.  t   00 9  st.                     SW.  t 00      3  cum.  5  st.        SW.  t 

nil 

Means. 8.03 7.83 7.00 
7.29 

7.09 
7.41 

1  p.m. 2  p.  m. 
3p.m. 4  p.m. 

6  p.  m. 

tt  p.m. 

1883. 
May     1 1  st.                          0 

00 

1  st,                         0 00 1st.                         0 

00 

1st.                         0 00 1  cir.  st.  1  st.             0 

no 

2  cir.  st.  1  st.            0 

00 

Ma'v    2 '•  i  ir.  1  st.                 0 00 3  cir.  3  cir.  st.  2  st.  0 oo 4  cir.  st.  5  st.           0 00 3  cir.  st.  5  Bt.            0 00 3  cir.  Bt  5  st.             0     00 4  cir.  St.  4  St.            0 00 

Ma'v     3 
0                               0 00 0                               0 

00 

1    St.                                                   0 

00 

1  St.                                       II 00 
2  st.                       E.* 

00 r>si.                    E.* 00 

May    4 1  cir.  st.  1  st.             0 

ot 
3  cir.  st.  1  st.          0 

00 

2  cir.  2  cir.  st.  1  st  0 00 3  cir.  st  2  st.           0 00 2  cir.  st  3  st.            0 00 4  cir.  st.  3  St.            0 

00 

May     f. 1  cir.  1  st.                0 
00 

2  cir.  4  St..         SW.t 00 8  st.                    SW.  t 00 
9  st.                   SW.  * 

00 
9  st,                    SW.  * 

00 
8  St.                    SW.  * 

Illl May    (i lOst.    D.  fog.        N.*   00 10  st                       N.* 
00 10  st.                        N.  t 00 10  st.                      N.  t 00 

10  St.                    NE.  * 
00 9  St.                 NNE.  t 00 

Ma'v      7 10  uim.                          0    .02 10  nim.                      0 02 10  nim.                          0 .03 10  nim.                      0 .01 10  bt.                           0 

.  — 

10  st.                           0 mi 
May     8 0                                    0      00 1  st.                          0 N 1  st,                         0 00 1  st.                         0 00 3  St.                              6 00 2  cir.  1  st.                  0 

110 

10  St.                              0     00 10  st                          0 00 Hist.                              0 00 10  st.                         0 00 10  st.                              0 

00 

10  st,                           0 00 

May  lo      4cir.2st           NE.t    00 3  cir.  6  st.                 0 00 Klst.                              0 00 10  Bt.                                       0 00 8  St.                             0 00 
4  cir.  4  st          SW.  * 

00 

May  11 lOst,                    NE.t    00 10  st.    Deuse  fog.    0 00 
Icir.  8  st.           NE.  * 

00 
1  cir.  7  st.       NNE.  * 

00 

10  st.                              0 00 10  st.                         0 00 

May  12 9  St.                             0 00 8  st.                   NE.  1 no 2  cir.  2  st.          NE.t 00 .1st.           NE.t 

00 

4  cir.  4  st,           NE.  * 
00 

9  st.                   NE.  » 10  nim.                      0  .01 10  nim.                      0 .01 10  nim.                      0 10  nini.                        0  .01 HI  nim.                          0 

.  — 

10  st.                         0 

.    

May  14 1  cir.  3  st.                0  .  — lllst.                              0 00 10  st                              0 oil        9  St.                      SW.  1  1  00 
11  si.                     SW.* 

00 
9  st.                   SW.  * 

(II) 

May  15 1  cir.  8  st.              N.*   00 8  st.                          N.t 00 3  cir.  5  St.               X. 1111      lost.                            0     00 10  nim.                        0 

•  — 

lOst.                              0 

•  — 

May  16 10  nim.                      0 10  nim.     '                 0 
10  nim.                        0 10  St.                           0 Hist                             0 00 10  st,                           0 

1)11 

May  17 10  «t.                         0 00 10  st.                         0 

'oo 

9bt.                    SW.t 

'oo 

1  cir.  8  st.          SW.  t 

00 

9  st.                  SW.  * 
00 (1st.                   SW.t 

Illl 

May  18    10  sf.                         0 00 8  St.                       SW.f 

00 

list.                   SW.t 00      11)  St.                              0 00      10  St.                              0 

00 

10  St.                              0 

I'll May  19      9  st.                         0     00 (1st.                              0 00 lllst.                                   0 00        9  St.                              0 00      10  st.                                0 

00 

lOst.                              0 

(10 

May  20    Dense  fog.                0 
00 

Den  Be  fog.                0 00 lli  use  fog.                   0 00         1  st.                                0 no       1  Bt,                          0 00 2  cir.  1  st.          SW.  t 

1)11 

May  21      0                               0 

00 

1st.                           0 00 Light  fog.                  0 00 Light  fog.                  o 00 Light  fog.                  0 

00 

Lt.  fog.     Ltfog.     0 00 

May  22     10  st.                         0 

Illl 
lOst.                                0 

00 

10  st.                              0 

00 

Hist.                           0 

00 

10  st.                              0 00 lost.                              0 

00 

May  23     10  St.                           0     00     10  St.                           0 00 lOst.                             0 00 Hist.                              0 00 lOst.                              0 00 10  st.                              0 

00 

Mri'v   '.'I       Icir.  9  St.                  0      00        Icir.  8  St.           SW.t 
00 n  st.               sw.  t 00 (1st.                      SW.  tjOO list.                  SW  t 00 a  st.                  SW.  t 00 

May  25  '  10  St.                           0     00     10  st.                           0 
(III      Hist.                                0 

Oil 

10  St.                           0 00      10  St.                              0 00 10  st.                           0 

May  26    Dense  fog.                0 
27       4  St.                        SE.t 

00 oo 
Dense  fog                  0 
8  st.  ESE.  t     D.  fog. 

00     Dense  fog.                0     oo 
00       B  st.     D.  fog.    ESE.t     00 

Dense  fog.                 0 
5  St.    1).  fog.     ESEt 

00 

00 
Dense  fog.                  0 
::  .st.                 KSK.  t 

00 
nn 

1'ense  I'og.                   0 
6  st                      E.  t 

oo 

no 

May  28      2  cir.  3  st.                 0 00        Icir.  list.                   0 (HI        3  cir.  2  Bt.                  0     00 4  cir.  2  St.                  n 00 4  cir.  3  st.                   0 00       4  cir.  3  Bt                  0 00 

May  29      2  cir.  3  cir.  st.3st.  0 00       4  cir.  st  5  St.             0 00      111  st,      •                       0     00 10  st.                           u 

00 

10  st.                              0 III)      H)  st.                              0 00 

May  30 6  cir.  cam.  3  st.      0  i  00       4  cir.  cum.  4  st.        0 00       1  cir.  8  st.              E.  t    00 Icir.  8  st.               E.  t 00 3  cir.  5  St.                E.  t 00      2  cir.  5  st.                0 

00 

M»y  31 9  st.                       E.* 
00 

10  St.    '                       0 
00 10  St.                           0 00 Sat                           0 00 10  st,                              0 00 10  st.                         0 00 

Means f,.  r,4 7.16 
7.19 

7.  22 7.45 

7.74 

'.                      1 
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character  of  precipitation,  at  Uglaamie,  from  October,  1881,  to  Ani/nxl,  1883 — Continued. 

In  lil.      .-iirniuos  rapid,  t  signifies  xltw.    Daily  menns  of  amount  of  clouds  on  I  he  ri^'ht  In  ln\v ;  amount  of  precipitation  on  the  right  above.) 

7  a.  m. 
Sa.m. 

II  a.  111. 10a.m. 11  a.  m. 
12m. 

1 
I . . . 

j.
 

^ 
E 

c.  • 

J 

.0 

J 

.2 

.2 

•gj 

Amount,  kind,  and 
direct  inn  of  clouds. a 

Amount,  kind,  and 
direction  of  clouds. 

3 

'S. 

Amount,  kind,  and 
direction  of  clouds. 

3 

'S. 

Amount,  kind,  and 
diivoiionof  clouds. 

'a. 

Amount,  kind,  and 
direction  of  clouds. 

2 

'3. 

Amount,  kind,  and 

direction  of  clouds.      'c» 

.-2 

c 

£ 

r-t 

1 £ 1 
! = 

3  cir.  3  st.                    0 

00 

2  st.                          0 

00 

1st.                          0 

00 

1  st.                          0 00 0                                 0 00 0                                 0 00 .00 
•J  st.                                0 (0 1  oil  .  1  St.                       0 (III 2  cir.                            0     00 5  cir.                        0 00 6  cir.                          0 00      6  cir.                        0     00 .00 
2  st.                                0 00 2.-t.                              0 00 1  si.                              0      00 1st.                          0 00 1  st.                            0 00  !    0                               0     00 

.00 

2  cir.  st.  1  St.              0 00 3  cir.  cum.  2  8t        0 00 3  cir.  st2st.            0 00 6  cir.  cum.  1  st        0 00 
1  cir.  onm.  8  st      E.» 

00 7  st.                        E.  *   00 .00 
10  st                             0 00 10  81.                                        0 00 10  st                          0 

00 

10  st.                          0 

00 

10  st                            0 00 9  at                            0     00 

.00 
10  st.                             0 
10  St.                              0 

00 
00 

10  st.    Light  fog.     0 
10  nim.                          0 

00 10  st.    Light  fog.     0     00 
10  nim.                      0   .  — 

Dense  fog.                0 10  nim.                      0 
00 

.02 
10  st                NNW.t 
10  nim.                          0 

00 

.02 

10  at    Light  fog.     0     00 
10  nim.                      0  .02 

.00 

.14 

lOst.                                n 

00 

10  St.                              0 

'oo 

10  st.                          0     00 lost                          0 

00 

1st.                       SW.f 00  i     1  Bt.                       SW.  t    00 .00 
10  st.                                0 

00 

10  st.                       E.  t 00 10  st.                            0 00 10  st                          0 00 18  St.                              0 

00 

10  st                              0     00 .00 
Dense  fog.                         0 00 Dense  fog.                0 00 Dense  fog.                   0      00 7  cir.  cum.  Lt.  fog.  0 00 7  eir.  3  St.                   0 

00 

7  cir.  3  st                 0     00 .00 

10  St.                                                0 

00 

10  st.                          0 00 8  st.                  NNW.  t    00 in  si.                NNW.t 00 10  st.                              0 00 10  st.                 NNE.  t   00 

.00 

His:.                                0 
(III 4  cum.  3  st.              0 

00 

8  si,                   .NX  E.t   00 1  cir.  1  st                  0 00 I  eir.  5  Bt.           NE.  t no 8st                    NE.  t   00 .00 
Ccnni.  2  St.                  0 00 10  st                          0 

00 

10  st.                            0  '  00 10  st.                          0 00 In  nim.                            0 

.    

10  nim.                        0   .01 

.04 

10  nim.                            0 

02 

lOnim.                      "   ."I      In  nim.                      0  .—     lOst.                          0   .—     10  nim.                .      0 

.  — 

10  nim.                        0 .01               .07 

10  St.                                0     00 10  st.    Light  fog.     0     oo  !  Dense  fog.                0 00      lOst                              0  ,  00      10  st                              0 00     10  Bt.                            0 
00               .  02 

lOst                                0    .  — lost.                          0 00 in  nim.                        0  .  — 10  nun.                        0   .—     10  nim.                        0    .—     10  nim.                        n .01                .03 

10  et.                            0     00 10  st.                          0 00 10  st.                            0 00 10  st,                            o     00     10  st,                            0     00     10  St.                            0     00              .— 
10  st,                                0    .— ."'  cum.  4  8t.               0 

00 

Hist.                                    0       I'll 10  St.                                    'I       00   :   lOSt                                    0       00 10  st.                            0 
00               .— 2  cum.  4  st.             W.t   00 1  cir.  st.  2  8t            0 (10 4  cum.  2  St.           W.t  00 0  cum.  2  st         SW.  t 00      7  cum.  2  st        SW.  t   oo 10  st.                           0 
00               .00 

2  eir.  st  1  St.               0     00 2  st.                          0 00 Linlrt  log.                    0      00 Light  fog.                 0 00      Light  fog.                    0     00 Light  fog.                 0 
00               .00 

3  cum.     D.  fog.          0     00 
Hist.    Light  fog.       o     oo 

4  cum.    D.'fog.       0 
10  st.     Light  fog.     0 

00 

00 
5  cum.    Lt.  fog.      0     00 
in  .-t.    Light  fog.     0     00 

4  cum.    Lt  fog.      0 
in  si.     Light  fog.     0 

on     Dense  fog.                0 
oo     10  st.    Light  fog.     0 

00 

no 

Liu-tit  fog.                 0 
10  st.     Light  fas-     0 

00               .00 
00               .  00 

Hi  St.                                      0       00 10  st                          0 

no 

10  st,                              0      00 10  st.                            0 00       10  st,                                 0 00 10  st.                            0 
00               .— 6  cum.  2  st.          SW.t  00 5  cum.  3  st.        SW.  t 00 7  cum.  2  st.              0     00 10  St.                     SW.  t 00     10  Bt                            0 

00 

10  st                            0 00               .00 

11.  use  log.                         0      00 Dense  fog.                0     00 10  St.                              0 00 10  st                              0 00      10  st                              0      00      10  St.                              0 00               .00 

3  cum.  6  St.           SW.  t   00 
."  cir.  st,  2  St.               0      (in 

Dense  fog.                  0     00 
(i  cir.  cum.  1  St.        0     00 

Dense  fog.                0     oo 
5  cum.  S  st              0     00 

Dense  fog.                0 
7  t  ir.  enm.  2  St.         0 

00  i  Dense  fog.                0 
00       7  cir.  cum.  1st.       0 

00  i  Dense  fog.                0 oo       lcir.2cir.cura.lstO 
00               .00 

00               .— Light  haze.       3  st.  n     M 
3  cir.  2  st.                  0     00 

Dense  fog.                0 
5  cum.  1  st.              0 

00 

00 
1  cum.    Lt.  fog.      o     (Hi 
3  oir.3oir.cnm.  II  St.  0      00 

Light  fog.                   0 5  cir.  cum.  2  st.        0 

00 
00 

4  cir.    Light  fog.    0     uO       6  cir.   Light  fog.     0 
r>  ei.4  ci.cu.lst  NE.  t  00  '    5oir.3cir.cum.lst.  0 

00               .00 

00              .  00 

."i  i  uni.  2  st.              E.t   00 4  oil.  cum.  2  st,          0     00 1  cir.  1  st                  0 00       2  eir.  1st.                  0     00       :>cir.                          0     00       8cir.com.                 0     00              .00 

.list.          SW.t   00 Hist.                       SW.t    00 10  st,                    SW.t   no     lost.                    SW.t   00     lOst.                    SW.t 
00      4cir.cum.6stENE.* 

no            .00 

0.54 
6.61                                            6.90                                            7.32                                            7.85                                      .30 

7  y.  in.                                    S  p.  m. 
1)  p.  m. 

10  p.  m. 

11  p.  m.                                  12p.m. 

r.  1  st.             ,0 00        1  st.                            *0 
00 1  st                            0 00         1  St.                                    0 00 1st.                              0 00       1  st.                              0 00            3.41 

r.  St.  3  St.                0 III)        4  eir.  st.  2  St.               0 

00 

2  cir.  st.  4  st.            0 00 3  cir.  4  St.                   0 00 2  cir.  6  st                 0 .00 2  eir.  6  St.                     0 00 

5.41 

K.« 

I'D           H8t.                                         E.* 
00 

8  st.                  ESE.* 

00 

10  st.                              0 00 9  st.                  ESE.t 

00 

10  st                     ESE.t 00             3.87 
r.  st,  2  st.               0 2  st.                              0 00 4  St.                              0 00 8  St.                              0 00 7  st                       E.t 00       9  St.                           E  t no             5.6li 

SW.t .00       1st.                          0 00 1  st.                              0 I'll       8  st.                    SW.t 00 9  st.                    SW.t 00       9  Bt.                       SW.) 00             7.91 

XNK.t 0,1       9  st.                   ITU  E.t 00 10  at.                 NNE.t 

00 

10  St.                    NNE.t 

00 

10  st.                          0 00      10  st                              0 00             8.  91 

0 00       lOst.                                    0 00 lost.                              0     00      lOst.                              0 00 10  st,                              0 lost                          0 

00 

10.0:1 

i-.  1  St.                       0 1  eir.  1  st.                  0 00 1  cir.  1  St.                   0 00 1  cir.  1  st.                 0 00      2  cir.  cum.  2  st.        0 00  i    2  cir.  cum.  3  St.        0 00            5.33 
0 00      in  st.                              0 00 10  st,                              0 (10 M  st.                              0 00 10  St.                                       • 00 lOst                              0 

on           9.75 

r.  1  st.                  0 :.  til.  2  St.                   0 on Ii  st.                           0 00 1  eir.  B  St.                  0 00 7st                            0 00 1  eir.  4  St.                   0 
00              (i.  1C 

0 
00 

1(1   St.                                                   0 00 10  st.                              0 

00 

10  st,                              0 00      10  st.                              0 

00 

10  st.                            0 00             9.  62 

E.* 

Oil 
!l,-l.                                 0 00 lOst.                                    0 00 10  st.                              0 

00 

10  nim.                      0 

,  — 

10  st.                            0 .  01              8.  37 
0 

00 

10  si.                                    0 00 Hist.                                    0 

00 

lost.                          0 00 10  st,                              0 00 Hist.                                    0 00             9.  62 
SW.t 

oo 
S  st.                              0 00 Bet                        0 

(10 

in  st.                    ESE.t 

oo 

111  St.                                    0 00      10  St.                              0 00             9,  33 
t.                                      0 00 lOniru.                      0 

.    

10  nim.                      0 ' 10  nim.                        0 .01 10  nim,                      o 10  nim.                        0 

_  — 

9.37 

t.                               0 no 10  SI.                                        0 

00 

10  st.                          0     oo 10  st.                              0 00 Hist.                            0 do     10  nim.                      0 .  —           10.  00 
t.                   SSW.t oo 9  st.                 SSW.t Oil !i  st.                    SW.I    on H  st.                           SW sst.                     SW.t.  00       9  st.                     SW.t 00  i           ft.  50 
t.                                (I      00 In  st.                              0 00 in  st.                          0     no 10  St.                                    0 00 10  St.                                    II       00 10  st.                                        0 

00 

9.87 
t.                           o     00 0 

00 

Hist.                                    0 00 Hist.                                    0 

oo 

II  si.                            S.t 

on 

7,  si.                            S.* 
00 

H.  20 

H.I  st.             SW.t    00 a  eir.  1st.                  0 

00 

1  eir.  1  st.                  0 

00 

1  st,                              0 

0(1 

1  cir.  1st,                  n GO       1  cir.  1  st.                 0 00 

lit  fog.                             H       (ill Lijiht  fog.                  0 

00 

P'lHofog.                         0 III) Dense  Cn-,.                 o 00 1  1'-nse  fog.                   0 

00 

i>ensn  fog.                     0 

00 

1.  75 

t.                                     0 

00 

lOst.                            0 

00 

1  II  st.                                    0 00 lost.                            (1 00      10  st.                                 n      00 10  si  .                              0 00 

7.91 

!. 
10  st.                            0 00 lust.                              0 

00 

10  iiira.                        0 ,—      Hi  uiin.                          0    .  — Dense  fog.                 0 9.58 

SW.t    HI I"  st.                    SW.t 00 HI  st.                       SW.t 00 .s  st.                     SW.t 00 10  st,                              0      0(1 lost.                          0 00 8.41 
t.                                10  st.                                 0 00 in  si.                              0 00 Hi  st,                            0     00     10  st.                            0 00 10  St.                              0 

00 

9.16 

t. Dense  fog.                0 00 -    fog.                   0 00 Dense  fog.                 0     00 Dense  fog.                  o     no Dense  fog.                  0 00 3.13 
t.                           E.t 00 10  iiim.                      0 

.  — 

10  nim.                          0 

,  — 

10  st.                              0 .  —     10  St.                              0      00 9  st                            S.t 

00 

5.  S5 
ir.  4sc.                    o     no 3  cir.  4  st.                  0 on list.                              0 

00 

1  cir.  7  st                  0 00       1  cir.  8  st.    Ltfog.  0     oo *  St.                                    0 00 4.91 
t.                             0     0(1 Hist.                              0 

00 

10  st                              0 00 10  st                           0 00 nist.                       o 00 10  st                              0 00 7.41 
ir.  3  st.                   ii     on 1  cir.  2  st.                  0 

00 

2  cir.  cum.  2  St.       0 00 1  cir.  cum.  4  st.       o 00 7  St.                           E.I     00 9  St.                              0 

00 

6.68 

t.                             0     00 
lost.                              0  '  (Kl 

lOst                          0 
00  |  10  st.                  ENE.* 

00     10  st                          0 00 10  st                              0 00 
9.66 

7.  ,-.', 

7.  a', 

7.  45                                        7.  87 8.08 7.77 

7.33 
I                             ! 

7  st. 
-r>  cir. 
1st 

9  St. 
Ill  st. 

lei,-. 10  St. 

10  st. 
!lst. 

10  St. 
6  St. 

10  st. 

10  st. 
'.I  st. 

10  st. 
10  st. 

1(1  St. 

10«t. 
HI  si. 
lost. 

In  .1. 
(I  st. 
3  cir. 

10  st. 

10  st. 
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shotrning  the  amount,  kind,  «>i<I  direction  <>>'  <  loinlx,  anil  amount  and 
[  Washington  mean  time.    Correction  to  reduce  to  mean  local  time,  —  5  hours  17  minutes.    Precipitation  is  «iven  in  inches.     Intliis 

Date. 

1a.m. 3a.m. 3  a.m. 4a.m. 
5  a.m. 0  a.m. 

Amount,  kind,  and 
direction  of  clouds. 

g 

I 
Amount,  kind,  and 
tliiei-tiiiu  of  clouds. 

1 

Amount,  kind,  and 
direction  of  clouds. 

1 

E. 

Amount,  kind,  and 
din-f  tion  of  clouds. 1 Amount  kind,  and 

direction  of  clouds. 
j Amount  kind,  and 

direction  of  clonds 
1 

'a. 

1 £ 00 

'OO 

1 £ 

1883. 
Jun.-    1 
June   2 
Jnne   3 
Jnne   4 

10  at                         0 
10  nim.                      0 
10  St.                                0 
10  st.                         0 

10 

00 
00 

10  st                           0 
10  St.                              0 
10  St.                              0 
10  nim.                      0 

00 

'oo 

lOst,                            0 
10  nim.                 NW.  1 
lOst.                           0 
lost.                              0 

10  st                              0 
10  st,                   NW.  t 
10  nim.                        0 
10  st                          0 

00 

'oo 

10  st.                          0 
10  st                          0 
10  nim.                      0 
10  st.                          0 

00 

on 

10  st.                          0 
10  st.                          0 ti  in  .  :icn.  st.      NW.t 

10  st,                              0 

00 

June   5 
Jnne   n 
June   7 
June   8 
June    9 

10  st.                 SSW.* 
Dense  fog.                0 
2  cir.  st.                   0 

Dense  fog.                0 
10  mm.                      0 

00 
00 
00 
00 

lOst                          0 
Dense  fog.                0 1  fir.  st,  1  st            0 

fog.                 0 
10  nim.                    E.* 

00 

00 
on 
00 

.01 

10  st                              0 
Dense  fog.                0 
2  cir.  st.  1  st            0 
Dense  fog.                  0 
In  nim.                          0 

00 
00 
00 
00 

10  st                          0 
Dense  fog.                0 
1  cir.  2  cir.  st.  1  st.  0 

Dense  fog.                0 10  nim.                      0 

00 

00 

00 
00 

.01 

10  st.                          0 
2  <if.  st                       0 
2  cir.  st.  1  st.            0 

Light  fog.      0 10  nim.                      0 

00 

00 

oo 

10  st.                            0 
1  cir.                          0 
1  fir.  1  cir.  St.  1  st.    0 

10  nim.                      0 
8  cum.                      0 

June  10 
June  11 
Juno  12 
Juno  13 
Jane  14 

1  cir.  2nt.                0 
4  cir.  3  st,              E.  t 

10  st.                       E.* 10  niiu.                       0 
10  St.                           0 

00 
00 
00 

'oo 

1  cir.  1  fir.  st.  2  st.   0 
3  cir.  3  st.                0 

lost.                       E.  * 10  nun.                      0 
lOst.                                 0 

00 
00 
00 

00 

1  cir.  3st                  0 
1  cir.  cum.  8  St.      E.  t 

Dense  fog.                0 
10  nim.                          0 
10  st   Dense  fog.     0 

00 
00 

oo 

.01 
to 

1  cum.  5  st,        SW.  t 
10  st.                       E.* lOst                          0 
10  st.                          0 
10  st                          0 

00 
oo 
00 

'oo 

5  cum.  2  st.              0 
lOst.                                 0 
10  st.                           0 
10  nim.                      0 
10  st.                          0 

00 

00 

00 

nn.  -J  st.  SSK.  i 

10  nim.                          0 
10  St.                              0 
10  i  im.                        n 
10  st.                              0 

00 

'oo 

.01 

00 

Jnne  IS 
Jnne  16 
June  17 
June  18 
June  19 

10  st                           0     00 
fog.                  0     00 

Dense  log                  0     00 
1  ei.  2ci.  cu.  1  st    0     00 

lost                         E.  t   00 

lOst.                              0 
Dense  fog.                0 
J)euso  fog                        0 
5  cir.  cum.  1  st       0 

10  st.                       E.* 

00     10  st.    Light  fog.     0 
—     Dense  fog.                0 
00      lie  use  fog.                  0 
00     1  cir.  cum.  9  st.    NE.* 
on       9  St.                         E.* 

00 

'oo 

00 

00 

10  st.    Light  fog.     0 
10  st.                     NE.  t 
1  cir.    Dense  fog.  0 

Dense  fog.                 0 
10  nim.                    E.* 

00 

00 

00 

10  st.                          0 
lOst.                           .  0 
4  fir.    Light  fog.     0 
Dense  fog.                0 
10  nim.                    E.* 

00 

00 

00 

3  cnm.  5  st.              0 
in  nim.                      o r,  fir.  st,    Lt.  Fog.    0 

Dense  :.>g.                  0 
10  st                            0 

'oo 

00 

June  20 

Juu.'  '.'I 
June  -'- 

Jane  24 

Dense  fog.                0     00 
1  st.                    NE  *   00 

10  st.                      NE  '    00 
1  fir.  cnm.  9  st.      E.'    oo 
lei.  cu.  leu.  st2s.  0     00 

Dense  fog.                0 
lOst.                   ENE.* 
10  st,                      NE.* 
1  cir.  cum.  6  st  NE.* 
1  cir.  cum.  6  st      E.* 

00 
00 
00 
00 
00 

Dense  fog.                 0 
10  st.                       E.  * 
10  Rt.                    NE* 1  )i  use  fog.                0 

3  cir.  cum.  8  st.      E.* 

00     Dense  fog.                 0 
00  i  Dense  fog.                0 
00  :  Dense  fog.                0 

00  1  10  st    Ltfog.    N.  E.* 

00  j  10  st.                       E.* 

00 
00 
00 
00 
00 

Dense  fog.                 0 
Dense  fog.                0 
10  nim.                      0 
10  st,                    NE.  t 

10  st                        E.* 

00 

(III 

'oo 

00 

Dense  fog.                  0 in  niiu.    Liglit  fog.  o 
10  nim.                        0 
Dense  to;.                    n 10  st                            E 

'oo 

00 

Jane  25 

Juue  2st 

1  cir.  cnm.  6  st     E.  t 
1  fir.  st.  8  St.            E.* 

10  nim.                      o 
10  St.                    SSE.- 2  cir.  st  2  st.           0 

00 ro 

.02 00 

00 

2ci.  lci.cn.3st    E.* 
4  cir  cum.  4  st.      E.* 10  nim.                      0 

10  st                   SSE.  1 
3  cir.  st  2  St.            0 

00 

on 

.02 
00 

00 
1  cir.  4  st.               E.* 
Ifir.  st  9  st.            E.« 

10  nim.                      0 
10  st.                   SSE.  1 
3  cir.  st.  2  st.            0 00 

00 

00 

00 

1  cir.  2  st                  0 

1  cir.  st.  9  st.           E.* 
Dense  fog.                 0 
10  st.                   SSE.  t 
1  cir.  st.  2  st.            0 

on 

00 

'oo 

5  cum.  2  st.               0 
5  cnm.  3  st            E.  t 
Dense  fog.                  0 
lost.                   SSE.t 
Scum.  2  St.                0 

on 

00 

00 

00 

00 

10  st.                  EXE.' 

In  Bt 

tog.                 o 
Seam                   s.  t 4  cum.  3  st                n 

00 

I'll 

00 

0(1 

CO 

Jnne  30 10  nim..              SSE.*.  02 10  nim.                   W.  1 .03 Ifir.  st.  9  st          W." .02 
10  st                      W.* 

00 10  st                    SW.  1 00 6  cum.  3  st.  Lt.  fog.  0 

00 

Meant 6.63 7.03 6.80 
6.66 

7.60 
7.46 

Date. 
1p.m. 2  p.  m. 3  p.  m. 

4  p.  m. 
5  p.  m. 6  p.  m. 

U88. 
' 

Juna    1 
Jane    2 
June    3 
Jane   4 

9  st.                       N.  t 
10  st.                         0 
10  St.                           0 
10  St.                              0 

00       9  8t.                 WNW.  t  .  00 
I'D       lOst.                                0      1)0 
00       Hist,                                    0       00 
00      lOst.                              0      00 

lost.                      W.t 
10  St.                             0 
10  St.                             0 
10  St.                              0 

00 

00 

00 
00 

10  st.                         0 
10  St.                              0 
V)  St.                             0 
10  st.                              0 

00 

00 

00 

00 

9  st,  *                   W.  t 
10  st.                          0 
10  st.                         0 
10  St.                             0 

00 
00 

0') 

00 

10  st.                      W.f 10  st.                         0 
10  St.                                0 

10  st.                           n 

on 

00 

oo 

oo 

June     .") .Time     fi 

June   8 
.rum-  a 

Dense  fog.                 0 
0                               0 

1  )i-nse  fog.                     0 
10  St.                           0 
10  nim.                      0 

00     Dense  fog.                0     00 
00       0                                   0     00 
oo     Dense  fog.                o     oo 
00      10  8U                          E.*    00 

.—       9sf                          E.*.— 

Dense  fog.                0 
0                               0 
Dense  fog.                0 
10  st.                         E.' 
8  st.                       E.* 

00 
on 

on 

oo 
mi 

Light  fog.                  0 o                                 0 
Dense  fog.                 0 
10  st.                         E.* 
1  cir.  1  st.              E.* 

00 

Oil 00 

00 

00 

Light  fog.                 0 0                               0 
Dense  fog.                  0 
10  st.                       E.* 
1  cir.  1  st.              E.* 

00 
00 

00 
00 

00 

10  St.                           0 
0                               o 
Dense  fog.                  0 

10  St.                         E.* 1  cir.  1  st.                o 

00 
00 

nn 

00 
00 

Jnne  10       1  cir.  cum.  8  st.       0 
June  11                                         o 
June  12                                        0 

9  St. 
June  14     10  nim                         0 

00      3  cir.  cum.  5  st.    E.  t  00      2  cir.  cum.  7  st.    E.  t 
00      3  cir.  2  st.            NE.  t  00      2  cir.  3  st.          NE.  t 
oo    10  st,                            no    lost,                      o 
00      10  st.                      SSK.  1    I'D      10.  st.                        SE.t 

.  —     10  st.                       E.*.—     10  st.                       E.* 

00 
00 
00 
00 
00 

4  cir.  cum.  2  st.       0 
1  fir.  cum.  5st.  NE.  t 

10  st.                                0 
'.1st,                     SE.t 

10  st.                       E.* 

00      5  cir.  cum.  3  st.      0 
00  ,    2  cir.  cum.  Set.  NE.  t 
on     10  st.                        o 
on     10  st.                   SE.  i 
00     10  st.                       E.  t 

00 
00 
00 

00 

00 

4  cir.  cum.  4  st.       0 
7  st.                          0 

10  st.                          0 

9  st.                     SE.* 
10  st, 

00 

00 
on 
oo 
00 

Jnne  15 
June  10 
June  17 
Jun.-  Ih 

10  St.                                   0 

10  nim.                      0 
5  cir.  st.  4  st,          0 
9  st,                 \.\1-:.  1 
9  st. 

00 

00 

10  St.                              0      00      lost.                              II 
10  nim.                      0   .—     10  nim.                      0 
2  fir.  st.  6  at            0      00        5  st.                              0 
9  nim.              NNE.  t.—     lost.                         0 
9  st.                    NE.*   00       8  st,                 ENE.* 00 

CO 

'oo 

lOst.                             0 
9  st.                         E.  t 
1  cir.  st.  7  st.            0 

0  st,                    NE.* 
1  fir.  3  st.        ENE.* 

Oil      lOst.                              0 
.  —     10  st,                       E.  t 

8  St.                                0 

iio       8  st.                 ENE.* 00       Ifir.  2  St.        ENE.t 

00 
00 
00 
00 

00 

10  st.                         0 
10  st.                       E.  t 
1  cir.  st.  5  st.          0 

9  st,                       E.* 2  St.                              0 

00 
00 

00 

00 
00 

June  20      1  cir.  st  8  st  ENE.  1   oo 
10  st.                 N  N  1 

0     00 
lost.                         o     no 

Jane  24      1  ci.  cu.  8  st.    ENE.*   00 

3  cir.  st.  2  st.  ENE.  t  .  00       1  cir.  st.  1  st.          o     oo 
NE.  *    00       9  St.                      NK 

lOst.                 ENE.*   00      9  st.                 ENJ 
10  nim                       0  .—     10  nim.                      0   .  — 
lost.                   ENE."    on       2  fi.cn.  «  st,    EN  i 

1  st.                         0 

8  st,                    NE.* 
10  st.                 ENE.* 10  mm                             0 

10  st.                 ENE.* 

00        1  St.                             0 
00        .I  st.                        NE.* 
00     lOst.                   ENE  » .—      lOst.                              0 
nn       Hst.                  ENE.* 

00 

00 
Oil 

.01 

00 

2  St.                             0 

8  st,                      NE." 10  St. 

8  st.                       E.* 

8  st.                 ENE.* 

00 
00 

oo 

00 

00 

June  30 

M.-M,- 

10  st.                      E.*   oo 

Dense  fog.                   0     00 
1  cir.  1  »t.                0     00 
6  cir.  cnm.  3  st      0     00 

10  st                         0     00 

10  st.                 ENE.* n 

0, 

1  c  i.  2ci.  rum.  1  st.  o 
ei.  fn.  2cu.  0 

i    1  St. 

1  cir.  8  st.          s\V.  t 

00 
00 
00 
00 

00 
00 

10  st.                         0 
lost                          0 
Dense  fog                     0 
1  dr.                            0 
5  fir.  film.  3  st.       0 

9  St.                     SW.* 

On 
00 
00 
00 

00 

00 

10  st,                   ENE.' 0 
1  •'  use  fog.                      0 
1  cir.  1  cum.  st.       0 
6  cir.  cum.  3  st.       0 

2  eir.  6  st.           SW.* 

00     10  st.                 ENE.* oo     10  st.                          0 
00     Dense  fog.                0 
on        -J  ,-ir.                            0 
00      3  cir.  cum.  3  st.      0 

nn       6  st.                     SW.* 

nn 
nn 

00 

00 
00 

.00 

10  St.                                    0 
10  St. 

Dense  fog.                       0 1  fir.  1  St.                 0 
11  <  ir.  cnm.  Sen.  st.  0 

9  st.                    SW.* 

00 
00 

00 

00 

00 

00 

7.8J 7.36 
7.03 

6.73 7.26 



EXPEDITION  TO  POINT  BARKOW,  ALASKA. 

character  of  precipitation,  at  I'ylaaniir.  from  October,  1SS1,  to  Auguxt,  1883 — Continued. 
table*  signifies  rapid,  t  signilitisrioto.     Daily  means  of  aniouut  of  clouds  on  tliu  riglit  bvliiw;  uiniiiint  of  i>in-i]iit:ili.,n  on  the  right  above. 

327 

7  a.  m. 8  a.  in. 9a.m. 10a.m. 
11  a.  m. 

12  n. 
i 

B 
| § 3 a 1 

!i 

c  — 

Amount,  kind,  :ind 
iliieeliou  of  clouds. 

^§. 

Amount,  kind,  and 
Itiiectiou    of   elllUlls. 

I 

'S, 

Amount,  kind,  and 
direction  of  cleiuis. 

f.
 

Amount,  kind,  and 
direction  of  clouds. 

B 

'§. 

Amount,  kind,  and      -5 
iliiec  -tiiin  of  cli  Mils.      "s. 

A  ne.  unt,  kind,  and      .-5 
ilinction  of  clouds.        O. 

£-
 

- 

'o 

• T          z 
E - £ 

B 

PH 1 | I ' 

10  st                             0 
00 

10  sr.                         0     00 10  st.                            0     00 lOst.                          N.  t    00 10  St.                              0      00 Sst.                           N.1    00 

00 

HI  ft.                                      0 CO lost.                                0      00 10  st.                            0 00 10  St.                              0      00 lOst.                              0      00 lo  si.                          o     N 

.  — 

4cu.  4cu.st.   NNW.  i 
Illl 

lOst.                             0 

00 

:!  cum.  3  cum.  st.  N.  t 

00 

Scum.                         0      00 10  rum.  at              N.  t   00 10  Rt.                              0      00 

.  — 

10  8t.                                      0 I/O 10  st.    Light  fog.     0 00 10  St.                           0 00 18  st.    Light  fog.     0     00 10  st.     Light  fog.     0 00 10  st.    Light  fog.     0     00 

•  — 

10  st.    Light  fog.       0 00 Dense  fog.                   0      CO Dense  fog.                  0     00 Dense  fog.                  0     00 Dense  fog.                0 00 Dense  fog.                 0     00 00 
1  cir.                              0 00 0                                    0      00 0                                 0 00 0                                 o     mi 0                               0 00 0                                 0     00 00 

2  cir.  1  St.    Lt.  fog.  0 i  ensefog.                   0      ,-0 Dense  l°i>u.                     0 00 Dense  fog.                 0  ,  00 I  >e!'Sfl  fog.                         0 00 Dm  -(I  fog.                   0     00 00 

10  nim.                          n — 
10  uim.    "                    0    .01 

10  nim.                          0 

.  — 

10  nim.                          0    .— 10  nim.                      0 

.  — 

4  cum.  6  at       ENE.*.— 
.01 

E.  * 
00 

0    .— 

10  nim.                        0 

.— 

10  nim.                        0   .  — 
10  nim.                    E.* 

.01 

lo  nim.                      E.*.— 
.03 

5  cum.  ::  st.                0 00 10  St.                                0      00 10  st                           0 00 10  st.                           0     00 lost.                          o     oo 10  St.                              0      00 

00 

10  nim.                     E.  t 1  '  ::im.     Lt.  log.       0    .  01 6ci.2s.  ENE*.  L.fog.  .CO iici.iis.NNE.tL.fc,!:.    no leir.  1st                 0     (» 
1  cir.                            0     00 .01 

111  st.                                  0 

00 

0      00     10  St.                              0      00 10  st                       o    oo lOst.                           0 00     10  st.     Light  fog.     0     00 

,  — 

10  nim.                          » — lOolm.     Lt.  fog.      0   .01     lOuim.    Light  fog.  0   .— 10  uim.                ESE.  t.— lost.                     SE.  t ._     10  st.                  SSE.  t   00 

.03 

0 CO lost.                              0      00      lost.                              0      00 10  st.                           0     0(1 10  St.                            0 OH      10  st.                              0      00 

•  — 

3  cum.  6  st.        EXE.  t 
1)0 

9  cum.                 NE.t 00 Icir.  cnm.  9  en.  NE.t   00 9  at.                    NE.t   00 8  st.                 ENE.  t 00       9  St.                       NE.t    00 
10  nim.                      NK.  t 10  nim.                  NE.  t.— o  cum.  (I  cum.  s.  NE.t.  — 10  at                          <>     oo 10  St.                              0 00     10  nim.                        0   .—  '            .01 
j  cir.  st.     Lt.  fog.     0 

0(1 
1.  1st            o     on 8  cir.  s.  Is.  Lt.  fog.  0      00 8ci.  s.  Is.     Lt.  fog.  0     00 8  cir.  s.  Is.    Ltfog.O 00 7  cir.  st,  2  St.             0     00                00 

Dense  fog.                   0 

00 

Ileus.,  fog.                   0      00 Dense  log.                       0   i   00 8  cum.                      0 

00 

10  nim.                      0 

.  — 

8  nini.                        0   .  —              .  — 
10  st.                             0 00 10  St.                                    (1       00 lost.     Light  fog.      0     00 Dense  fog.                0     oo 10  st,                 ENE.* 

00 

lo  nim.               ENE.  t.— 

•  — 

8  st.  Light  fog.    NE.* 
00 cu.  4  s.   L.  fog.  0 00 

4  cir.  Sst         ENE.' 
00 3  cir.  4  cum.            o     00 8  cum.                      0 00 5  cir.  2  cum.              0     00 00 

10  nim.                          0 

.  _ 

10  st.                  ENE.".— 10  si.     Light  fog.     0 00 10  nim.                      0   .  — 10  st.                              0 list.           •           M 00 
10  uim.                         0 .01 10  nim.                        0   .  — 10  mm.                        0 _ 

lost.                    NE.*.— 10  st.                    NE.*   00 10  st.                 ENE.* 
00 .01 

10  st.     Lit,ht  fog.       0 10  st.                         E.* 

.  — 

10  st.                         E.* 00 10  st.                 ENE.*   00 10  st.                 ENE  t  00 10  st.                          0 00 

.01 

10  st.                           E.* M 10  st.                   ENE.* 
00 

10  st.                   ENE.* 00 
10  st.                 ENE.*    00 10  st.                 ENE.*   00 

10  at.                 ENE.* 

00 

00 

10  st.                   ENE.* 00 10  st.                           0 00 10  St.                           0 00 10  st.                 ENi: 10  st,                 ENE.*i  00     lOst                  ENE.* 00 00 
lost.                           0 10 10  8t.                                        0 00       10  st.                                    0 00 10  st.                          0  :  00 lOst.     Light  fog.     0!CO:10st.    Liuhtfog.     0 

.03 

~>c  urn.  3  st.     Lt.  fog.  0 
00 

Ucl?se  I'M:;.                         0 00     Dense  fog.                 0 00 Dense  fog.                 0  ,  00 Dense  fog.                   0 00 Dense  fog.                0 
oil               .04 

10  St.                              S.  t 00 lost.                      S.f oo      (i  cir.  cum.  1  cum.    0 

00 

1  cir.  cum.  St.            0     CO Icir.  cnm.  2st.  ESE.  t  00      2cir.cum.2at        0 
00               .— 9  cam.  st                 S.  t CO JO  st.                                 0 00     10  nim.                      0 

•  — 

10  nim.                      o   .  n:i 10  nim.                      0  .  03       7  cir.  cum  3  st        0 
.—               .08 

6  cam.  2  st.     WSW.  t 00 4  cum.  3  St.          SW.t 00     10  at                    SW.  t 00 10  st.                   SW.  t 00 10  st.                   SW.  t 00 10  st.                    SW.t CO               .07 

8.63 
8.03 7.83 

7.53 8.00 7.83 

.31 

"p.m. 
8p.m. 9p.m. 10p.m. 

11  p.m. 

I'J  p.  m. 

Daily 

means. 

8  st.                      SW.  \ 

00 

10  st,                    SW.t 00 1  cir.  2  st                 o     00      9  st.                   NW.  t 00       9  St.                      NW.  t 00      10  st                 WNW.  t    00             9.33 
10  st.                             0 00 10  st.                          0 00 10  st.                           0     00     10  st.                           0 00     10  at,                          0 00      lOst.                              0      00            10.00 
10  St.                                0 10  st.                          0 00 10  St.                           0     00     10  st.                            0     00     10  st.                           0 oo    10  st.                    o    oo         ».  :;: 
10  st.                             0 00 10  st.                          0 

00 

JOst.                              0     00      lOst.                              0  |  00      lOst.                              0 00      10  st.                              0 00            10.  00 

10  St.                                0 

00 

10  st.                          0 n"     Dense  fog.                0     00     Dense  fog.                0     00  j  Dense  fog.                 0 00  !  Dense  fog.                 0     00            4.  10 
0                                     0 00 0                                    0 00       1  st.                         0     00       1  st.                          n     00       1  st.                          0 00        1  st.                              0     00               .  XI 
Dense  fog.                  0 

00 

Dense  fog.                0 

00 

Dense  fog.                  0     01)     Dense  fog.                  0     00     Dense  fog.                  0 00     Dense  fog.                 0 00  1              .  K! 
10  st.                         E.* 00 10  st.                       E.* 00     10  nim.                     E.  t.—     10  st.                         E.  t  .  —     10  St.                         E.t nim.                    E.  t  .  —            8.  33 
1  cir.  1  st.                  0 

00 
.  1  st.                 0 MI       Bat                          0     00       1  cir.  2  st.                 o     00       1  cir.  2  st.                 0 

00       1  cir.  cum.  2  Bt.        0     oo             (i.  ii.'i 
3  cir.  3  st                  0 M 8  st.                       K.  t   oo E.  t    00       8  st                           E.  t    00        li  st.                            10  1    00        II  st.                              0     00             7.  41 
3  cir.  2  st.                    0 00 4  cir.  3  st                  0     00 B  st.                          0     00      2  cir.  5  at           NE.*   oo      9  st.                    NE.  t   00     Dense  fog.                 0     i.o 6.02 

10  st.                             0 M 
9  st,                           E.  f    0"        1'  en.  cum.  6  St.         0     00      10  st.                       NE.t    00      10  st.                              0      00      10  nim.    '                      0 

9.45 

4  st.                             E.* 

00 
3  st.                    i:. mi      lost.                           E.*    00      Dense  fog.                   II      CO Dense  fog.                   0 00 10  .st.                            0 

'oo 

8.50 
10  st.                             0 00 10  St.                           0 cu      10  st.                           E.t    00      10  si.                              0      00      lost.                           E.t    00 10  st.                              0 

00 

10.00 

10  st.                             0 00 lost.                              0      00      lost.                              0      no      lust.                              0      00      10  St.                              0      00      Druse  fi>2.                   0 00 9.  25 

lust.                       NE.t 00 lost.                     NE.  f   00  :  10  st,                     NE.t 00     10  si.                            0     00     Dense  fog.                 0     00     Dense  fog.                  0 00 
7.83 

2  cir.  st.  3  st.             (I 
00 

5  cir.  st.  3  st.            n     id       lich.  4st                  0 J  cir.  cum.  fl  st.        0     00       4  cir.  cum.  3  st.        0  ;  Oil       :)  cir.  cum.  2  st        0 00 

6.04 

8  st.                         E.* 

00 

list.                                  "0       '.1st.                   ENE.* 00       Sst.                   ENE.* 10      K)  st.                           E.t    00      lost.                           E.t 00 
(i.  S3 

2»t                           0 00 j  st.                         E.-    no       Ost.                         E.* oo      lost.                         E.  1 00 10  St.                                    0       00 
Dense  fnu'.                   0 

00 7.37 

1st.                           0 00 1  St.                                        II I'll             1    St.                                                   0 00        1  st.                              0 00        1  St.                              0      00 1    St.                                             0 00 

2.91 

6frt.                      NE.* 
oo 

8  st                    NE.  ' 00  :   Hist.                       NE.t 00       Dense  fog.                     0 00     Dense  fog.                 0 00 

NE.* 

00 
7.16 

10  st.                             0 
00 

10  st.                              0 CO       lost.                                0 00       lost.                                    0 00 10  St.                              0 00 10  st.                              0 00 9.54 
10  St.                                0 00 10  St.                              0 

00 

LOst                          0 Oil 10  St.                              0 00 10  st.                           E.  t 00 5  st                    ENE.  t 00 

8.75 

3  cir.  cum.  4  st.  ENE.' 
00 

1  i  ir.  st.  1  St.   ENE.* 00 nni.  .  1st  ENE.  t .0"       1!  ci.cnm.  4st.  ENE.  t 00       1  ci.  eum.  7  st  ENE.  t 00 1  ei.  cum.  4  St.  ENE.  t   oo 8.41 

10  Bt.                                          0 

00 
Sst.                   ENE.' 

00 

fat.                   ENE.'    oo       7  st.                   ENE.- 01       nst                  ENE.'    on o  st.                  ENE.* 
00             8.58 

0 00 10  st.                                   0 00 10  St.                              0 

Illl 

10  St.                                0 00     10  uim.                        0   .  — 10  uim.                        0 03 9.79 

Dell-e   l'l)g.                               0 

00 
Dense  fog.                0 

00 

Dense  fog.                   0 00 Dense  fog.                  0 00     10  st.                            0     no 10  sr.                       E.* 

00 

i4i 1  cir.  1  st.                   0 00 1  cir.  1  st                 0 00 •J  cir.  cum.  2  st.       0     00 Icir.  'J  si.                 o 00       1  ci.  1  ci.cnm.  2  st.  U 1  cir.  2  at.                0 

00 

5.25 
9  st.                   SSW  1 00 9  st.                        S.  t 00 9  St.                              0 00 lost.                     8W.  t 00     10  st.                       SE.  t    00 10  st.                   ESE.  t 00 

8.  IS 

2  cir.  6  st.             SW.« 00 9  cir.  9  st       WSW.* 

00 

9  st.                WSW.*   Oil 1  cir.  st  9  st.  WSW.* 

00 

9  St.                  WSW.*.  00 10  St.                        W.« 
00 9.20 

6.78 7.06 
7.00 

6.70 6.86 6.23 

7.27 



EXPEDITION  TO  POINT  BARROW,  ALASKA. 

Statement  shoving  the  amount,  Kind,  and  direction  of  clouds,  and  amount  mid 

[Washington  mean  time.    Correction  to  reduce  to  mean  local  time,  —  5  hours  17  minutes.    Precipitation  is  Driven  in  inches.    In  this 

Date. 

1  a.  m. 9a.m. I  a.  m. 4a.m. 
5  a.m. t)  ft-m. 

Amount,  kind,  and 
direction  uf  clouds. 

i 

§ 
Amount,  kind,  and 
direction  of  clouds. 

1 
5 
!& 

£ 
h 

Amount,  kind,  and 
direction  of  clouds. 

.2 

1 

t 
fi 

Amount,  kind,  and 
direction  of  clouds. 

| 

'=• 

u ® 
£ 

Amount,  kind,  and 
direction  of  clouds. 

j 

1 

<£ 

00 

loi 

Amount,  kind,  and 
direction  of  clouds. 

.! 
j 
T 
fi 

1683. 
July    I 

Julv    •-> Julv    :t 
July    4 

ill   SI.                                            0 

10  nim.                      0 
111.  St.                                                  0 

10  nim.                     E.t 

00 

'oo 

.01 

10  st.                         0 
10  st.                       E.* 10  st.                         0 
10  nim.                      0 

00 

'oo 

.02 

10  St.                              0 

10  nim.               ESE.' 10  nim.                      0 
10  nim.                      0 

00 

!o2 
.01 

10  st.                    SW.* 10  uim.                      0 
10  nim.                      0 
10  nim.                      0 

00 
.02 
.01 

9  st.                WSW.  t 
10  St.                           0 
10  nim.                      0 
10  st.                          0 

9  st.                    SW.  t 
10  uim.                        0 
10  nim.                        0 
H!st.                           0 

00 
.01 

.01 
Julv    -> July    li 
Julv     7 
Julv    * 
.Inly    9 

10  nun.                        0 E.t 

•Jci.aci.  s.  3s.  SSW.t 
10  nim.                     S.  1 
1  cir.  st.  4  st.       W.  t 

"oo 

00 

'oo 

10  st.                         0  .— 
10  st.                         0     00 
1  cir.  st  9  st.            0     00 
9  st.                        S.  t  .  03 
2ci2ci.st2st  W.t   00 

10  st.                         0 
10  nim.                      0 
1  cir.  st.  0  st.          S.t 

10  st.                        S.  1 
2  cir.  1  cir.  st  1  st.  0 

.  —     Dense  fog.                0 

.—     10  nim.                        0 
00     10  nim.                      0 

.  00     10  st.                        S.  t 
00      4  cir.  1  st.                0 

00 

!oi 

00 

00 

Dense  fog.                0 10  nim.                      0 
10  nim.                      0 
10  st,                            S.t 
1  cir.  2  st.                 0 

00 

!oi 
60 
00 

Dense  fog.                0 10  nim.     Light  fog.  0 
10  uim.                      0 
10  nim.                      S.t 
2  cir.  1  st.                 0 

00 

,01 

Julv  10 
Jul\   11 

Julv  \-> Julv  i:i 
July  14 

Dense  fog.                0 
1  cir.      '                   0 10  st.                         0 

10  St.                              0 
Uenee  fog.                0 

00     Dense  fog.                0     00 
00       1  cir.  st  1  st.           0     00 
uo     10  at.                         0     00 

00     10  nim.                      0  '.  — 00      .2  St.                              0      00 

10stNE.*Densefoe. 
Ost.                      NE.* 10  st.                           0 

10  nim.                      0 
Icir.  st.  7  st.  WSW.  f 

oo     lOst.NE.'Densefog. 
00       U.st.                       E.* 
00     10  St.                           0 

.01  ,  10  nim.                        0 
00       1  cir.  st.  5  st  WSW.  t 

00 
00 

00 

00 
Dense  fog.                0 
1  cir.  cum.  2  St.    E.  t 

10  uim.                      0 
10  St.                                0 
3  St.                           0 

00 
00 

'oo 

fog.                   0 1  cum.  2  st.           E.  1 
10  nim.                      0 
10  st.    Light  fog.     0 
:i  st.                          o 

'oo 

Julv  :.-. July  10 
Julv  17 
July  Is 

July  lil 

9  st.                          0 
Dense  fog.                0 
Dense  fog.                  0 
2  in.  2cir.»t.  1st.  0 
SeLld.4mn.leb  o 

oo    10  st.                   o 
00     Dense  fog.                0 
00     Dense  fog.                0 
00      4  cir.  st  1  st.           0 
00       2  oi.  2  cir.  cum.  2  st.  0 

00 
00 
00 
00 
00 

10  st.                         0 
10  st.                           0 
Dense  fog.                0 
5  cir.  st.  1  st.           0 
3  cir.  2  cir.  cu.  2st.  0 

00     10  st.                          0 
00     10  st.                          0 
00       1  cir.    Dense  fog.  0 
00      4  cir.  st.  1  st.           0 
00      3ei.lci.cn.  3  a  SSEf 

00 

00 

00 
00 
00 

HI  ,st.                              0 

Dense  fog.        •        0 4  cir.  2  st.  Lt.  fog.  0 
2  cir.  1  st.                0 
4  cir.  st.  1  at.          0 

00      10                                    0      00 
011     Hensefog.                0     oo 
uo       (i  ci.  s.  1  st.  Lt  fog.  i 
no       2  cir.  st.  1  st.            0     00 
00      3  cir.  st.  2  st.           0     00 

Julv  2'l 
Julv  21 
Julv  22 

Julv  2:1 
July  24 

1  Bb  st,  8  st.        E.*  00     10  st.                       E.* 
Dense  fog.                0     00     Dense  fog.                0 
lost.                          0  .—      9  st.                 ENE.  t 
Dense  fog.                 0     00       1  cir.  6  St.               E.* 
10  st.                    NE.*   00     10  »t.                 ENE.* 

oo     lost                         0 
00     Dense  fog.                0 
00       9  St.                       NE.  t 

00       9  St.                           E.* 
00     10  nim.              ENE  * 

00     10  st.                         0     00 
00     Dense  fug.                o     oo 00      9  st.                   NE.  t  00 
09     Dense  fog.                0     00 

.  —     10  uim.              ENE.*  .  01 

10  st.                         0 
Dense  fog.                0 

3  cum.  5  St.            E.* Dense  fog.                  0 
10  nim.                        o 

oo    lost.                   j-:.  t  oo 
I'n:;.                     0      00 

on       2  cum.  7  st.           E.t   00 
00        9st.E.*     Light  fop.      00 

.—     lo  nim.                        <i.— 

Julv  27 

July  2!t 

1  st.                           0 
1  cir.  St.  2  St.           E* 
0                                 0 
:i  c  -ir.  3  cir.  st  2  st  0 

Dense  fog.                0 

00        1  et.                              0 
00       9  St.                          E.  * 
00        1  St.                             0 
00      2  cir.  2  cir.  st-4st.  S.t 
00     10  st.                 ENE.* 

00       1  st.                          0 
00     Dense  fog.                u 
00       1  st.                              0 
nil        9  st.                              0 
00       1  cir.  9  st.              E.* 

00 

00 

00 
00 

00 1  st.                              0  i  00 
Dense  fog.               0    00 
1  St.                              0      00 
9  St.                              0  !  00 

lOst.                           E.*    00 

1  St.                                        u 
Dense  fog.                0 
n                                    0 
2  eir  st.  7  st.           0 

10  St.                          o 

0 

00     Lt.haz.  5st.E.*Lt.f..i;. 00       o                               o 
oo     lost.                         0 
00     10  st.    Light  fog.     o 

.no 
00 

00 

July  31 

Means. 

Hi  st,                      E.* 
2  cir.  2  cir.  st  1  st.  0 

00     10  st.                       E.* 
UO      2  cir.  2  cir.  st  1  st.  0 

00 
00 10  st.                         E.* 1  cir.  1  cir.  st.  Into 

10     10  st.                       E.* 
00      2  cir.  2  ci.  at  1st  E.* 

00 
00 10  st.                       E.* 3  cir.  st.  2  st.         E.  t 

00     10  nim.                      0   .— 
00      2  cir.  st.  6  st.         E.*   00 

5.77 «.77 7.B1 6.83 

6.06 6.64 

Date. 1  p.  m. 2  p.  m. 3  p.  m. 
4  p.  ni. 5  p.  m. 6  p.  m. 

1883. 
Jlilv     1 

Julv    :i 
July    4 

lost.                           0 
10  nim.                      0 
Dense  fog.                0 
10  nim.                      0 

00 

00 

10  st.                          0 
10  nim.                      0 
2  st.  SW.  Dense  fog.  t 

10  nim.                      0 

00 
.01 

(.III 
.01 

10  Bt                                    0 
10  nim.                      0 
10  st                   SW.  1 
10  nim.                      0 

00 
.03 
00 

10  st.                         0 
10  nim.                      0 
1  cir.  7  st                 0 

10  nim.                      0 

00 
.04 
.00 
.01 

8  st.    Light  fog.     0 
10  nim.                        0 
Dense  fog.                 0 
Dense  fog.                o 

00 
.02 

00 

8  st.    Light  fog.     0 
10  nim.                      0 
5  cir.  4  st.                0 
Dense  fog.                0 

00 
.03 
00 

July    5       list.                           " 
Julv    6     I"  nim.                        0 

•  .  9  at.                 0 
10  Ht.                                            0 

July    li       leir.  stlst         B.» 

Julv  ID     Hint.                 NNE.* 
Julv  11      0                              0 

•  n  fog.                n 
Julv  1:1     Dense  fog.               u 
July  14                           WNW.  t 

00 

Oil 

00 

N 
00 
00 

mi 00 

1  cir.  8  st.    D.  fog.  0 
10  nim.                      0 
10  st                            u 
Id  St.                                            W.* 

*  st.                      E.* 

in  .st.                    NE.* 
1  cum.                      0 

Dmise  fog.                0 
Dense  fog.                0 WNW.  t 

00 

'oo 

00 
00 
00 
00 
00 
00 
1,11 

2  cir.  6  st       WSW.  t 
10  8t.                                        0 
10  st.                          0 

9  st,                          W.* 
9  st.                 ENE.* 

10  st.                    NE.* 1st.                         0 
Dense  fog.                 0 
Dense  fog.                 0 
1  cir.  7  St.      WNW.t 

00 
.01 
00 
00 

00 

00 

00 
00 
00 

10  st                      W.  t 
Dense  fog.                 0 
10  st.                         0 

10  st                          W.* 
9  Bt.                 ENE.* 

10  st.                         0 
1  st.                         0 

10  st.                         0 
Dense  fog.                0 
2  cir.  7  St.               W.  t 

00 
00 
00 

00 

00 

00 
00 
00 
00 
00 

10  st.                          0 
Dense  fog.                0 
10  st.                          n 

10  st.                      W.  - 
Dense  fog.                0 

3  st.                       E.* 1  St.                                 n 
10  St.                              0 
Dense  fog.                0 
3  cir.  C  st          SW.  t 

00 
00 

00 

00 

00 

1,0 00 
00 
M 

nil 

10  St.                              0 
Dense  fog.                0 
lost,                      S.t 

10  St.                        W.* Dense  fog.                  o 

2  St.                         E.' 1st                            0 
10  st.                          0 
10  St.                                0 
9  St.                              0 

00 

00 
00 

00 

00 

00 
00 

00 

00 

00 

Julv  ir> 

July  in 

July  I'.l 

u     mi 10  St.                              II      1.0 
2  cir.  Gst              SE.  t    no 

u      i  11 
•1  cir.  2  cir.  num.       0     00 

10  et                        ii     IMI 108t. 
9st.                    ESK.  t    00 
1  cir.                        o     oo 
loir.                       "     no 

10  St.                              0 
10  St.                              0 
10  St.                     ESE.  t 
1  cir.                          0 
2  cir.                          0 

00 

00 

00 
00 
00 

1C  st,                             0 
1"  si                               0 
8  st                    ESE.  t 
1  cir.  1  st                 0 
2  cir.  1  oir.  en.  1  st  0 

00 

00 

nil 

00 

00 

10  st                       N.  t  00 

10  St.                                    0       I'll 
8st                  ESE.  t    00 
1  cir.  1  st.                0     00 
2c.  lei.  eu.4s.  ESE.  t   00 

10  at.                          n 
10  st.                          0 
9  st.                  ESE.  t 
2  cir.                        0 

9  nim.               ESE.* 

00 
uo 
00 
00 

Julv  2:1 
July  21 

tOst.                         E-.—     10  st.                   ENE.-.— 
2  cir.  cum.  7  st-  XE.t   no       »«t                     NK.  t   no 

0     00     10  st                    NK. 
0       (HI          1  Ht.                                        0       (III 

Dense  fug.                u     on       1  •  ir.  1  st.        ENE  t   oo 

lo  nim.                        0 
lost                   NNE.t 

10  st.                      NE.* 
2  st.                                0 
1  cir.  1  st                 0 

.01 

(III 
00 

00 

00 

10  st                  ENE.* 10  st                 NNE.t 

10  st.                   ENE.* 1  st.                           0 

1st. 

00 

00 

go 

00 

lost.                        E.*   00 
10  st                 NNE.t   00 

Ost.                  ENE.*    oo 1  st.                          0     00 
1  st.                         0     00 

10  Bt.                            E." 
lOst.                  NNE.) 2  cir.  cu.  4  st.  ENE.  t 
1  St.                                    0 
1  st.                              0 

'oo 

00 

00 
00 

0     On 
i-ii1.  7st          ESK.      n.i t.  2  St. 

cir.  1  st.                  ii     on 
cir.  Bat.             If]'. 

1  st.                                    0 

1  Ht.                  ESE.* 
2  cir.  st  3  st            0 
1   Ht.                                            0 

2<-ir.  6  at,            NE.* 

00 
00 
00 
00 
00 

1  st                             0 

2  st                           E.* 3  cir.  st  1  st           0 
1  St.                                    0 

3cir.6st             NK.» 

00 

00 

00 

00 

00 1st.                      o 

I  Bt.                                E.* 2  St.                           0 
1  cir.  1  Bt.                 0 

lost.                    XE.* 

00 

00 
nn 
00 
00 

1  St.                              0      00 
0                                       0  |  00 

2  St.                             0  '  00 1  St.                             0      00 

10  st                  ENE.*     00 

1  si.                              0 

1  St.                                    0 

2  cir.  1  st.                 o 
1   It.                                   0 

10  Bt.                  ENE.* 

CO 
00 

no 

Julv  :!o 
July  .11 

11.  ;<n. 

ENE.*  00 
lost.                       E.*    00 

Hist.                   ENE.*   00 
3  cir.  2  cir.  s.  3  at  1 10  st                      NE.' 

2ci.  2ci.s.ls.  ENE.* 

00 III! 

9  St.                  ENE.* 
1  ci.  3  ci.  s.  2  s.  ENE.* 

00 
00 

lOst.                    ENE.*    00        7  st. 
4  cir.  3  st.        ENE.*   00      9  st.                 ENE."    00 

6.88 
8.32 6.58 6.58 

5.48 
6.09 



EXPEDITION  TO  POINT  J!ARUO\V,  ALASKA. 

chti meter  of  precipitation,  at  UglaaiHW,from  Octal, <>•,  1881,  to  Aut/itKt,  IS^.'i — Continued. 
table  *  signifies  rapid,  t  signifies  ilow.    Daily  means  of  ;r.nomil  of  clouds  un  tl:e  i  i.ulit  IM  Imv  :  amount  of  precipitation  on  the  right  above.] 

329 

7  a.  m. 8  a.  m. II  a.  m. 
10  a.  m. 

Pr
ec
ip
it
at
io
n.
 

11  a.  m. 
12  ni. 

A
m
o
n
n
t
 
 

of
  

pr
ec
ip
i-
 

ta
ti
on
. 

Amount,  kind,  and 
ilh'eetion  of  clouds. 

Pr
ec
ip
it
at
io
n.
 

1 

Amount,  kind,  and       ~ 
iliiertion  of  clouds.     .£. 

£ 

Amonnt,  kind,  and 
direction  of  clouds. 

Pr
ec
ip
it
at
io
n.
 

Amount,  kind,  and 
direction  of  clouds. 

Amount,  kind,  and ilin-etion  of  clouds. 

Pr
ec
ip
it
at
io
n.
 

Amount,  kind,  and 
direction  of  clouds. 

Pr
ec
ip
it
at
io
n.
 

10  st.                           0 
10  nim.                          0 
10  St.                             0 
10  nim.                            0 

00 10  st.                           0 
10  uim.                      0 
in  st.                         0 
10  nim..                     0 

00 

.01 
00 

.01 

10  st,                         0 
10  nim.                      0 
10  nim.                      0 
10  nim.                      0 00 

.02 .01 

.01 

10  st.                           0 
10  nim.                      0 
10  nim.                      0 
10  nim.                        0 

00 
.02 
.01 

10  st.                          0 
10  nim.                      0 
10  nim.                      0 
10  nim.                        0 

00 

.01 

.01 

10  at.                         0 
10  nim.                      0 
10  at.                          0 
10  nim.                      0 

00 
.04 

'in 

.00 

.30 

.12 

.09 Dense  fog.                  0 
10  nim.                        0 
Itiiiim.                      S.t 
Dense  fog.                  0 
3  cir.  st.  1  st.             0 

00 
01 
01 
01 00 

Di  use  fog.                   0 
10  nim.                    E.  t 
10  i  urn.  st.               S.  i 
Dense  fog.                 0 
1  cir.  1  St.                  0 

00 

'oo 

00 

Dense  fog.                 0 
10  nim.                        0 
7  cum.  3  st.            S.  t 

lOst.                WSW.* 3  cir.                          0 

00 
.01 
00 

00 
00 

6  cir.  cum.  3  st.      0 
10  nim.                      0 

3  cum.  6  st,             S.* 
10  rim.             WSW.* 4  cir.  1  st                  0 

no 

.03 
00 

'oo 

6  cir.  cum.  4  St.        0     00 
10  nim.                      0   .  05 

10  st.                        S.*   00 
10  at.                             0   .— 
1  cir.  9  st.               E.  t   00 

in  si.                              0 
10  nim.                      0 

4  cir.  6  st.               S.* 
10  st.                WSW.* 1  cir.  2  cam.            0 

00 
.04 
00 
00 
00 

'03 

.04 

.00 
Dense  fog.                   0 
1  .-t.                                0 

10  nim.                          0 
Dense  log.                  0 
2  st                            0 

00     Dense  fog.                  0 
00       0                                 0 
01     10  uim.    Lt.  fog.      0 
00     10  st.    Light  fog.     0 
00      3  cir.  cam.  2  st.       0 

00 
00 

'oo 

00 

Dense  fog.                0  i  00 
0                                       0      (10 

)  Vnse  fog.                   0    .  — 
D.II-O  fog.                   0      00 
9  cum.                    o     oo 

Dense  fog.                 0 
0                                 0 
Dense  fog.                   0 
Dense  fog.                0 
10  et.              WNW.  t 

00 

00 
no 

00 
00 

10  at.                 NNE.* 0                               0 
Dense  fog.                0 
Dense  fog.                0 
10  st.               NNW.t 

00 

00 

00 

00 

00 

10  st.                 NNE.* 0                               0 
Dense  fog.                0 
Dense  fo<f.                       0 
10  si.               WNW.t 

oo 

00 

00 

00 
00 .0(1 

.00 

.01 

.01 

.00 

lOst.                           o 
Dense  fog.                0 

1  .  1  st.             0 
3  cir.  st.                       0 
2  ci.  st.  2  st.    Lt.  fog.  0 

no 

00 00 

00 
00 

lOst.                         W.t 
10  st.    Light  fog.     0 
5  cir.  2  st.                0 
2  cir.  st,  1  st.           0 
4  cir.  cum.  1  st.       0 

00 

00 
00 
00 
00 

10  st.                           0 
10  bt.     Light  fog.      0 
6  cir.    Light  fog.    0 
2  cir.  st.  1  st.           0 
7  cir.  cum.                0 

00 

1-0 

00 
00 
00 

10  st.                         0 
Dense  !()•;.                  0 
6  cir.    Light  fog.    0 
1  cir.  1  st.                0 
7  cir.  cum.                0 

00 
00 
co 
00 

mi 

10  St.                              0 
Dense  fog.                0 
fi  cir.  2  st.  Lt.  fog.  0 
1  cir.                          o 
5  cir.  cum.               0 

00 
00 
00 
00 
00 

10  et.                          0 
10  st,  ENE.t  Lt.  fog. 
6  cir.  2atSE.tL.fog 
1  cir.                        0 
2  cir.  cum.               0 

00 

00 
00 
00 
00 

.00 

.00 

.00 

.00 

.02 

10  nim.                      E.* 
log.                     0 

10  st.    Light  fog.       0 
9  st.                      NE.* 

10  mm.                            0 

02 

00 

00 00 

01 

10  nim.                     E.t 
Dense  fog.                0 
10  cum.                      0 

5  st.   NE.*    Lt,  fog. 
Dense  fog.                0 

.0:! 00 
00 

00 

10  uim.                     E.  t 
Dense  fog.                0 
Dense  i                       0 
Light  fog.                  0 
Dense  fog.                0 

.02 

00 
00 
00 
00 

10  at.                       E.  t 
10  St.                                    I) 

9  at.    Light  fog.     0 
Light  fog.                  0 
Dense  fog.                0 

.  02     10  nim.                    E.  t 
00     Dense  fog.                o 
00     Dense  fog.                0 
00       1  st.                 NNE.  t 
00     Dense  fog.                0 

.08 
00 
00 

00 

00 

10  nim.                    E* 4  cir.  cam.  6  st.  NEt 
Dense  fog.                0 
0                               0 
Dense  fog.                  0 

.03 

CO 

00 
00 
00 

.21 !oo 

.02 

1  st.                                0     00 
Liul't  haze.    4  st.     o     nn 
0                                0  |  00 
4  cir.  Ht.  5  St.               0      00 

liense  log.                         I)       I") 

2  at.                          0 
Liuht  haze.    3  st.    0 
0                               0 
6  cum.  2  at.             0 

10  st,                         E.* 

00 
00 

00 

00 

00 

0                               0 
LiL'ht  haze.    2  St.  E.  t 
0                               0 
5  cum.  3  at             0 

4  cir.  4  st.        ENE.* 

ml 

00 

00 

00 
00 

0                               0 
1  st.  ESE.t  Lt.  fog. 
1  cir.                        0 
Sat.                         0 

4  cir.  3  St.        ENE.* 

00 
00 
00 
00 
00 

0                                 0 
1  st.  ESE.*  Lt.  fog. 
2  cir.  st.                   0 
1  at.                         0 

5  cir.  3  st.        ENE.  * 

00 

00 
00 

00 

0(1 

0                                 0     00 

3  at.                     SE.*  00 5  cir.  St.                    0     00 
1  at.                         0     00 

lOst.                 ENE.*   00 

.00 

.00 

.00 

.00 

.00 

10  nim.                     E.*  .  ol     10  nim.  Light  fog.   0 
10  st.                         E.*   00     10  st,                       E.* 

00 
00 

10  at.                         0 
10  at.                       E.» 

.  —     lost.                      NE.* 

00     10  st.                  ENE.* 

00 
00 10  st.                      NE.* 

1  cir.  st.  9  st.  ENE.* 

00 
00 10  st.                    NE.*   00 

Icir.cu.  9»t   ENE.'    00 

.01 

.00 

5.  58                                        «.  22 5.85 

5.77 
5.70 «.  22 

LM 7  p.  m.                                   8  p.  m. 
0  p.  m. 

10  p.  m.                                  11  p.  m. 

12  p.  m.                   DaU-v 

means. 

Dense  fog.                   0 
10  nim.   Light  foe. 

9  nim.                  ~     S.t :;  st.                        o 

oo .04 

'oo 

Dense  fog.                0     00 
10  st.                          0  .  — 
9  st.                        8.1..— 

10  St.                              0      00 

Dense  fog.                0     00 
10  st.                         0     00 
10  nim.                      0   .  — 
10  st.               WS\\ 

10  St.                              0 
10  st.                         E.t 
10  st.                              0 
10  st.                     SW.t 

00 
00 

CO 

10  st,                         0 
10  st.                          0 
10  uim.                      0 
10  st.                         0 

00 
00 

00 

10  st.                         0 
10  st.                     SE.  t 
10  nim.                      0 
10  nim.                      0 

00            8.50 
00           10.00 

.  01              8.  62 .—            8.87 

In  st.                             0  1  00 
Dense  fog.                   0  i  00 
10  st.                          S.  t!  00 
8  st.                       W.*  00 
8  st.                           0  '  oo 

10  St.                              0 
10  St.                              0 
8  st.                  .      S.  t 

e  st.                w.* 
10  st.                                0 

00 
00 
00 
00 
00 

10  st.                          0     00 
8  St.                          is       mi 

10  St.                            S.t    00 
9  at.                      W.*   00 10  st.                    Nl 

10  St.                              0 
9  St.                              0 

10  uim.                        0 

8  bt.                               W.* 
in  st.                  NNE.* 

00 
00 

00 
00 

10  at.                         0 
9  st.                        S.  t 

10  st.                         0 

7  st.                         W.* 10  at.                         0 

00 

00 

'oo 

00 

10  st.                         0 
2  cir.  5  at.                0 
2  cam.  5  st.         SE.  t 

7  st.                      W.* Dense  fog.                0 

('"              7.  '.9 en          •    8.  04 

00            9.66 
00            8.58 
00            5.  37 

1  st.                           E.* 
1  St.                                  0 

10  St.                                  0 

Dense  fog.                     0 
9st.                                0 

00 
00 

00 00 
00 

1  at.                       E.* 
2  st.         .                     0 

lOst                              0 
Dense  fog.                0 
9  st.                         0 

00 

on 
00 
00 
00 

1  St.                                            0 

1  cir.  1  st.                0 
10  at.                         0 
8  St.                              0 
3  cir.  3  St.                  0 

00 
00 

00 

00 

no 

I  at.                         0     00 
1  cir.  at.  2  at.           0     Oo 

10  st.                         0     00 
Hi  list-  fog.                   0  .  00 
1  cir.  cum.  7  st.  NW.*   OH 

1  st.                          0 
1  cir.  2  at.           NE.  1 

10  st.                         0 
Dense  fog.                0 
9  si.                                0 

00 

00 

00 

00 

00 

1st.                         0 
lOet.                          o 
10  St.                              0 
8  St.                           0 
9  st.                      W.  t 

00             3.  73 
00              1.  87 

00             7.  08 

nil          '  4.01 
00   '          7.  12 

lust.                       NE.t 
10  St.                               0 
9  St.                               0 
2  cir.                            0 
2  cir.  cum.  3  st.          0 

00 
00 
00 
00 

lOst.                    NE.t   00 
10  st.                         0     00 
5  st.                  ESE.*   00 
1  cir.                        0     00 
4  cir.  cam.  4  st.       0     00 

10  St.                              0 
lOst.                              0 
2  cir.  3  st.              E.  t 
1  cir.  1  at.                0 
1  cir.  st.  8st,  EXE.  I 

00 

Oil 
00 

10  si.                              0     Od 
10  st,                             0      00 
2  cir.  3  St.                 E.t    Oil 
1  cir.  1  at.               n     on 

.  u-ii.  GstENK.t   on 

10  st. 

10  St.                              0      00 
2  cir.  3  St.                K.  t    0(1 
1  cir.  2  at.                o     00 
1  cir.  st.  8  st.  ENE.  t   00 

10  st,                              0 
10  St.                              0 
1  cir.  3  at.                0 
2  cir.  cum.  2  st.      0 
7  st.                       NE.t 

00             9.95 
00 
00 

00             2.  (12 
00 

E.* 

NE.t
 

8  at.   
      

      
      

    

E.* 
1  st.    

       
       

       
       

0 
1  st.    

       
       

       
      

0 

'oo 

Oil 
00 
00 

10  st.                  ESE.*   oo 
10  st.                    NE.  t  00 
8»t                 ENE.*  00 
1  at.                         0     00 
1  st.                           0     CO 

!l  si.                         E.I    00 
10  st.                     NE.t    no 
10  st.                    NE.  t   oo 
2  st.                              o      00 
1   St. 

111  St.                                             II        fill 

10  St.                              0      00 
10  st,                         n     00 
Dense  fog.                o     oo 
1  St.                                0      00 

do  st,                 ENE.  t   on 
10  st.                              i 
s:  si                         NE*    00 
8  st,                  NNE.*   00 1  st.                           0     00 

10  st.                                 0      (HI               ll.Hl 

10  nim.                      0   .—            :..  7f. 
9  st.                    NE 
Dense  fog. 

1  St.                              0      00             :j.  4.'. 
1  st.                                0 
n                                      0 
3  cir.  st.  1  st.              0 
1  St.                                     0 

10  at.                   ENE.  t 

00       1  St.                              0      00 
00       0                                   0      00 

00       4"cir.  st.  1  at.            0     00 00        1  St.                              0     00 
00      10  St.                    ENE.  t    00 

1  st.                              0 
1  St.                              0 
3  cir.  at.  2  st.            0 

8  st.                 ENE.* 10  St.                       NK.  1 

no 

(III 

00 

00 

(III 
1  st.                              0 
1  st.                          0 
2  cir.  2  st.                 0 

10  st.                 ENE.* 10  st.                   ENE.  t 
00 

00 
00 
00 

1st.                             0 
1  St.                              0 
3  cir.  St.  2  St.            0 

10  st.                  ENE.* Klst.                        NK.  t 

00 

1(1 
00 
OJ 
00 

1  St.                              0      00               .  91 
1  st.                              0     00             2.  00 
:i  cir.  1  St.                  0     00             2.50 

Dense  fog.                 0     00            5.  04 
In  st.                      NE.t   00            a  75 

1  cir.  2  st.               E.* 
9  St.                      ENE.' 

00 00 
1  cir.  1  st.               E.*   00 

10  St.                   ENE.'    no 
1  cir.  1  st.                 0 

in  st.                   ENE.* 
2  cir.  1  St.                   0      (jO 

00        0  st.                    ENE."    00 

2  cir.  2  St.                 0     00 

10  St.                   ENE.*   00 

2  cir.  2  cir.  st.  2  st.  0     00           8.12 

9st                     ENE.*    00             8.04 

5.58 6.16 6.77 6.90 6.66                                      6.28 

H.  Ex.  44   42 
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xtutcment  slioiring  the  amount,  /,•/;/</,  uml  <liw/!o»  of  ijouilii,  and  amount  inul 

[Washington  moan  lime.    Correction  to  reduce  to  moan  local  time,  —5  hours  17  minutes.    Precipitation  is  given  in  inches.    In  this 

1a.m. 2a.m. 3a.m. 4  a.m. S  a.  m. 
n  a.  m. 

| 1 1 1                                             1 1 

Date. Amount  kind,  and I Amount,  kind,  and Amount,  kind,  and 5        Amount,  kind,  and Amount,  kind,  nnd 
Amount,  kind,  and 

direction  of  clouds.       n direction  of  clouds. 

'E 

direction  of  clouds. 
'A     direction  of    cloiuls.     '=.     direction  of  clouds.      "5.      direction  ot  clouds.      'S. 

1 1 | 

1  1                                          1  g                                                J 

PH £ 

PH 

£ p,                                 - 

1883. 

Aug.   1     10  st.                 ENE." 
00 10  st.                       E.  * 10  st.                 ENE.  * 00 10  St.                        E.  * 00     10  st.                  ENE.  « 

00 

10  st                        E.  *   00 
•_>     10  st                        E.  1 00 10  st.                         0 

00 

10  St.                                0 00 10  st                         E.  t 00     10  st.      Light  fog.   0     00 10  st  E.  *    Lt  fog. 

:i     lost,                     E.* 00 Douse  fog.                0 

00 

10  at,                       E.  t 00 9  St.                      ESE.t 00     Dense  fog. Scum.Sst       ESE.t   00 

Aug.   4       8  at.                       E.t 
Au5     :.      10»1-                        NII.I 

00 Dense  fog.                0 
10  st.                          0 

00 

00 

Dense  fog.                0 
10  st.                         0 

00 

00 

Dense  fog.                0 
lOstENE.*    Lt  tog 

00 
00 

Hi  use  fog.                   0 
10  st.  ENE.*  Lt.  foe. 

00 
00 

Dense  fog.                0 
Dense  fog.                  0 

XK.i    00 11  ,st.                      NE.  t I  n 10  st.                     NE.t 00 in.  st.                      NE.t 

00      10  St.                           ~0 

00 

Dense  fog.                 0 
Aug.    7      10  st                              0 

(II) lOst                           0 

00 

10  St.                              0 00 10  St.                   ESE.  t 00 10  St.                                0 10  cum.                       0 

A.U".    ,s       '-'  eir.  cum.  3  st.        0 
00 

-  cir.  cum.  4  .st.           0 

oo 

3  cnm.  5  at.            S.  t 

It) 

10  nim.                    S.  t .  —     lo  uim                    S.  t 

•- 

10  nim.                    S.  t  .  02 

Air:.     11 l'  it                            0 

1)0 

:l  st.                              0 00 2  eir.  st,  1  st.             0 00 8  cir.  st  2  at   Lt  fog. 
•cir.  St.  1st.                0 

00 

1  cir.  st.28t.           0     00 

Air1    10 
1st                              0 Ml 1  si.                              n 00        2  st                              0 

Ml 

I  at.                          0 00       2  cum  3  st.              0 00 

8  at 

AiiJ  11 

\,,rr    !•' 

fog.               o     i  o 
4  cum.  st.  6  st.         S.  1  .  — 

Di  use  fog.                0 
1  cii.iiiro.  9st    SE.t 

(id     Dense  fog.                  0 
00       8  st                   SSW.  t 00 

Dense  fog.                 o     on 10  uim.                      S.t.  ol 
Dense  fog.                  0 
Hist.                            S.t 

00 

Dense  fog.                0 
10  st                        S.  t 

on 

00 
;\  ;|rjr,    tost                 o CO     Dense  tog.                0 no      10  St.                             0 00 10  st,                    ESE.  t 00  ,  10  Bt                           E.t 

'oo 

10  st.                  ESE.t  00 

\,,..  ]i       6  st.                      NE.  ( '.)  St.                              0 00     lOst.                     NE.t   00 10  st.                      NE.  1 

'.0 

10  st.                      NE.t 

00 

lOst                          0 00 
6  St.                         M-:.  i    in 

Ail"'  Hi        9  >•'•                            s-'    (!(l 

1  cir.  cum.  2  st       0 
HI  Him.                        S.t 

oo       •_'  ft.  Light  fog.       0 
.-     10  st                        S.t 

00 

00 

Dense  fog.                 0 
10  st                    SW.  t 

00 Dense  fog.                0 
10  st                          0 

00 

00 

Dense  fog.                 0 10  st,                    SW.  t 00 
00 

•     10  nim                         o     (I-.- H)  nim.                          0 .01      10  Dim.                        0   .02 10  nim.                        0 .01     10  uim.                      0 .02 lu  uim.                      0   .  02 
1  cir.  5  8t 4  St.                              0 00       4  st.                     SE.  t   Oil      2  eir.  cum.  5  st.      E.t 00     10  st.                       E.  i 00 10  nim.                    E.  t  .  — 

;,,     10  nim.                    X.t.  - 10  nim.                   N.t .-10  Dim.                     N.t.—      l-'rt,                        N.  t.- 10  st.                NNW.t 00 10  at.               NNW.  t 

00 

2J       9  st.                    ESE.t 
1)., 

9  st.                           E.  i lost.                    ESE.t   00                                      E.t 

00 

10  Bt.                       E.  * 
00 10  st                          0 00 

*  2i     10  Him.                      0 
.('1      10  nim.                        0 .  H;      I'1  nim                         0    .  — n  i.  'ii                 EXK.  t 

.01 

10  uim.                      0 10  nim.              ENE.  t 
:.,      9st                          I   oo      a  st.                XX  K.I MI      Hi  ,st.                  XX  E.t    oo lOst.                              0 00 10  st.                          0 00 9  at                         0 

Aug!23      10»t-                  WSW.  t    MI                                      SW.  t 
(in    10  st.              sw.  *  oo 10  at                      SW.  *    00 10  st.                    SW.* 

00 Light  haze.    9  st     0 

A     *  91     Dense  fog.                 0 00 Dense  fog.                0 00 Dense  fog.                 0 00 Dense  fog.                0 00 Dense  fog.                0 00 Dense  fog.                0 00 
7  st                    NE. 8  st                    NE.  t 

CO 

8  cum.  st            NE.  t 

00 

Hist.                              0 

00 

10  st.                         0 

00 

8  cum.  st.            SE.  t 

H'26     lOniin.                      0  .06 
10  nim.                      0 

.10 
10  nim.                      0 

.09 

10  nim.                      0 .04 10  nim.                      0 .08 10  nim.                      0 
Hi  uim.                      o     - 10  uim.                        0 

•  — 

10  nim.                        0 

•  - 

10  st.                       E.  t 

•  — 

10  st.                         0 

00 

10  at                      E.  . 

00 

Means 7.66 6.70 7.62 

7.89" 

7.70 7.03 

Date. 
1  p.m. 2  p.  m. 

3p.m. 4p.m. 5  p.m. 6  p.  m. 1883. 

Aug.    1 10  St.                           0 00 10  St.                                   0 09 10  st.                          0 00 10  st.                          0 

00 

10  at                          0 00 lOst                              0 

00 

Aug.    2 10  st.                           0 00 9  8t                       E.* 
00 1  cir.  7  st.              E.* 00 

9  st.                       E.* 
00 

9  st                   ESE.* 

00 

fi  at                      SE.* Aug.   3 Dense  fog.                0 00 10  Bt.                         E.t 00 10  st.                        E.t 00 2  cir.  cnm.  7  «t.      E.t 

oo 

4  cir.  cum.  4  st.      E.t 00 3  cir.  cnm.  5  at      E.t 

AlU'.    4 Dense  fog.                0 

00 

10  St.                         E.* 00 10  st.                         E."    00 10  st.                         E.* 00 
10  st                       E.* 

00 
10  at                      E.* 

00 
Aug.    5 10  at,                     NE.* 00 10  st.  XNE.*  Lt.  fog. 00 lost.                 NNE.t  00 Hist.                     NE.t 00 10  at                     NE.t 00 10  st.                     NE.t 

Ing.  r, Dense  fog.                0 00 Dense  fog.                   0 00 Dense  fog.                0 

00 

III  Use  fog.                            0 00 lOst.                          0 00 Dense  fog.                0 00 
(1  ch.  cnm.  3  at.    SE.* 

00 

2  cir.  cum.  7  »t.   SE.* 
00 3  cir.  cum.  5  st.   SE.*   00 9  St.                              0 

00 

10  st                          0 00 lOst                          0 00 
4  cir.  cnm.  1  fct.  SW.t 00 5  cir.  cum.  1  st.  SW.t 00 Dense  fog.                0     00 5  cir.  cum.  4  st.       0 

00 

3  cir.  cum.  5  st        0 

00 

Dense  fog.                0 

Aug.    9 8  st,                          0 00 8  cir.  cum.  1  st.        0 00 7  cir.  cum.  1  st.       0 00 3  cir.  1st.                 0 00 7  cir.  cum.  1  st.        0 00 6  cir.  1  st                 0 

Ml 

An-.  HI 4  cir.  cum.  5  cum.    0 

00 

1  cir.  cnm.  9  st.        0 

0(1 

2  cir.  cum.  7  st.        0 

00 

3  cir.  cnm.  5  at        0 00 10  nim.                        0 Dense  fog.                0 
Aug.  11      Den                                0 00 10  st.    Light  fog.     0 

CO 

!l  st.                       SE.t    00 8  st,                      SE.t 00 3  cir.  3  st              SE.t 

00 

3  cir.  2  at.                  0 

00 

Aug.  12       3  cir.  cum.  7  st.  ESE.t 00 5  cir.  cum.  2  st,  ESE.t 00 5  CT.  cum.  3  st.    S  i 8  st.                      SE.t 00 
I'.ii.  stest.        SE.t 

00 

9st                          0 
Aug.  13     10  st,                           0 00 10  st.    Light  fog.     0 

00 

9  st                              0      00 10  st.                          0 00 lOst.                                   0 00 10  at                              0 00 

Auc:.  14       3  cir.  cnm.  7  st.      E.t 

00 

10  st.                        E.t 00 10  .st.                   ESE.t   Oil 10  st,                        E.t   oo 10  st.                        E.t   00 10  st                          0 

00 

Hi  use  fog.                  0 00 10  Bt.                              0 00 
10  nim.                      0  '.01 10  at.                          0   .  — ::  cir.  Gst.              SE.-    ml 8  st                        S.* 

00 
Aug.  l(>       !i  Kt.    Light  fog.     0 00 lOst                           0 00 10  st.                            10  at                          0 00 lOst.                            0 00 Dense  fog.                0 

0(1 

9  st.                      W.* 00 8  st.                      W.* 

II 

8  st,                       SW.*    00 2  St.                            S.*    00 3  st.                        S.*    on 4  st                        S.* Aug.  IB ."<  cir.  cum.  3  Bt      N.t 00 10  at                       N.t 00 10  St.                           N.t   00 10  St.                              0 00 10  uim.                        (l    .  — 10  nim.                      0. 

An-  HI 9  st.                       N.t 

00 

9  st                       N.t 

.    

10  nim.                    N.t.— 9  uim.                    X.t.— 

X.t.— 

8st                          0 
lBg.20 Hist.                              0 00 10  Bt.                                 E.* 

00 

10  st.                         E.*,  00 Hist.                         E.* 00 Hist.                              E.* 

00 

10  nim.                    E.* C'l 

•! 

10  st.                           0 00 10  st.                    NE." 
(10 

10  st.                    NE.*,  00 lOst.                        NE.* 
00 

10  st.                      NE.* 00 lOst                          0 

'oo 

10  st.                               W.* 00 10  nim.                   W.* 

._ 

10  nim.                   W.*.  — 10  uim.                        0 .-       .'list.                                 0 lost                          0 
lost.                      W.t 00 10  st,                      W.t 10  st,                      W.t  00     lOt-t.                          0 "st.                    SW.* 

'oo 

8  at                    SW.* 
lost  WNW.'Lt.  fog. 
1  cir.  cum.  9  st  SSE.* 

.01 
01 

10  st.    NW.*  Lt.  fog. 
1  cir.  9  at.                S.* 

on 
00 10  st.  NW.«    Ltd-. 5  cir.  3  st.           SSE/ 

00 

00 
10  Him.                      0 
1  cir.  9  st,          SSE.* 00 10  st.                  NNE.* 

2  cir.  7  st          SSE.* 

'oo 

10  st.                 NNE." 2  ci.  cum.  6  at,  SSE.t 
00 
00 

10  st.                          6 00 9  st.                      W.* 

00 

9  st.                          W.* 
00 

9  st.                      W.* 
00 

7  st.               WNW.* 
00 

9  st                   NW.* 

(10 

lo  st.                         0 00 10  st                          0 00 10  11,111.                          0 

.— 

10  nim.                      0 10  st                          0 lOst                           0 00 

Means. 7.62 9.11 8.66 8.66 
9.03 

9.35 

*  Station  abandoned  August  27,  1883. 
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character  of  precipitation,  at  Uylanmie,  from  October,  1881,  to  Auymt,  1888— Continued. 

table  *  signifies  rapid,  t  signifies  tlow.    Daily  means  of  amouut  of  clouds  on  the  right  below;  amount  of  ]m  limitation  on  tlin  right  above.] 

7  :i.  m. 8a.m. Ua.ni. 
10a.m. Ua.m. 

12m. 

tl 

S2 

Amount,  kind,  and 
direction  of  clonds. 

1 

'a. 

Amount,  kind,  and       5 
direction  of  clouds.      j~ 

Amount,  kind,  and 
direction  of  clonds. 

§ 

S Amount,  kind,  and 
direction  of  clouds. 

. 

-1       Amount,  kind,  and 
'Z,      direction  of  clouds. 

i 
2        Amouut,  kind,  and 
3.      direction  of  clonda. i 

1 

PL, 
£ 

10  st.     Light  fog.     0 
Dense  log.                 0 
4  cir.  (1  st.          ESE.  t 

I 

10  lit.                              0 
Dense  fog.                 0 2ci.cu.4st.ESE.tL.fg 

1  0 

oo 

00 

I 

10  st.                   ENE.  * 
10  at.    Light  fog.      0 
4cu.5st.  ESE.t  Ltfg. 

00 
00 

(III 

10  St.                                    0 
Dense  fog.                  0 
3  cum.  5  at       ESE.  t 

CO 

no 
00 

no 

00 

00 

10  st,                              0 
Dense  fog.                 0 Dense  ton.                  0 

oil      lOst.                              0 
CO     Dense  fog.                 0 
00     10  st.  ESE.t    Lt.  fog. 

00              .00 oo          .00 
00              .00 

Dense  fog.                  0 
10  st.     Light  fog.      0 
Dense  fog.                  0 
10  cum.    Lt  fog.        0 
10  st.                           0 

00 
00 
00 00 

Dense  fog.                 0 
Dense  i                      0 
10  at,                          0 
Dense  fog.                0 
10  st.                        S.  t 

nn 

on 

110 

00 
00 

Dense  tog.                0 
Dense  log.                 0 
lost.                           0 

10  st   ESE.  *  Lt.  fo<;. 10  st.                          S.  t 

00 

00 
00 

00 

00 

lost.     Light  fog.     0 
lOst      Light  fog.     0 
10  St.   •                             0 
10  st,   ESE.*  Lt.  fog. 
5  cir.  cum.  4  st.        0 

i  . 

00 

00 

00 
00 

Dense  fog.                0 
10  st     Light  fog.    0 
10  st     Light  fog.    0 

10  st.                     SE.  * 8  cir.  cum.  1  st.        0 

00     10  st.  ESE.*  Lt.  fog. 
00      10  Bt.                              0 
nil      10  st.                           0 
no       Beam.  4  st          SE.t 
oo       5  cir.  cum.               0 

00              .00 
00               .00 

00               .00 
00              .00 
00              .02 

2  cir.  at  2  at           0 
1  cum.  3  st               0 

Dense  fog.                  0 
10  st.                           0 
10  at.                           0 

00 
00 

on 
00 00 

4  st.                  SSW.  t 
2  cum.  3  st.               ( 

2ci.  8.5s.  SW.t  L.f'g. 10  nim.                          0 
10  st,                     ESE.  t 

00 
00 

00 
.01 
00 

1  cir.  8  at.          SSW  t 
Scum  1  st.             0 
Druse  fog.                   0 
10  nim.                        o 
10  st.                    ESE.  t 

M 

III) 

00 

00 

1  cir.  9  st.                 0 
:;  enm.                    o 
Dense  fog.                          0 
lllnni.                          0 
4  cum.  f>  st               0 

00 
00 
00 

.01 
00 

1  cir.  st,  9  st.     SSE.  t 
1  cir.  1  cnm.             0 

Dense  t'o^                  0 
10  nim.                   SE.  t 

5  cir.  3  st.               E.  • 

00 
00 

00 

.on 
00 

10  st.                   SSE.t 
4  cir.  cum.  2  St.       0 
Dense  fog.                0 
10  st.                   ESE.t 
10  st.    Light  fog.     0 

00 

00 

00 
.02 
00 

.00 

in 

.00 
10  st.                           0 
Dense  fog.                  0 
19  st.                   SSW.  t 
10  nira.                          0 
10  nim.                       E.  t 

00 
00 
00 

.01 

.01 

10  st.     Light  fog.     (1     00 
3  st.     Light  fog.    0     oo 
3  cu.6cn.st.  SSW.  t    on 

10  nim.                        0   .01 
10  nim.                        0   .01 

1  cir.  cum.  1st.    NE.t 
1  cir.  2  st.              S.  " 1  cir.  cu.  3  st.  Lt.  fog 

in  nim.                          0 
10  nim.                          0 

00 
00 
00 

.01 

.01 

4  st,  ENE.  t  Lt,  fog. 
'.1st.                                        0 
1  cir.  cnm.  9  cum.   0 
4  cnm.    4  at          W.  * 

10  nim.                      0 

(ill     Dense  fog.                  0 
in        !<!.  en.  8  si.    D.  fog. 
oo       9  cum.     Light  fug. 

.  -      ids'.                      W.  * 

.03     Hi  nim.             NNE.* 
00 
00 

00 
00 

.  02 

3  cir.  cnm.  6  st.    E.t 
Dense  loir-                  0 
9  cum.  Light  fog.  0 

9  st.                          W.* 4  ci.  en.  4  st    NNE.t 

00 
00 

00 

00 

.00 

.01 

.08 

.13 

.08 

10  st.                 NNW.  t 
10  st.                           0 
10  st.                     NE.  * 
8  cam.  st.                  0 

10  st.                 WSW.  t 

00 
00 

'oo 

00 

10  Dim.                   N.t 
10  nim.                        0 
10  St.                              0 
10  cum.  st          NW.) 
10  st               WSW.  t 

.01 

00 
Oil 

00 

10  St.                           -V.  t 
Ulst                           0 
in  st.                         0 
3  cir.  3  st,      WNW.  t 

10  St.                WSW.t 

'oo 

00 

00 

lOniiu.                     X.t.-      10  nim.                     N.t 
10  st.                          0     00     10  at.                         0 

10  st,                          0     00  '  10  st.                         0 2  cir.  5  st.     WNW.  ti  00       2  cir.  3  st.     WNW.t 
10  st               WSW.  t   00     10  st.                WSW.t 

00 

00 
00 

00 

10  st.                       N.t 
]0st                         0 
10  st,                         0 
10  st.     W.*  Lt.  fog. 
10  st.                      W.t 

00 

00 

00 

00 

!o8 

.04 

.00 

Dense  fog.                  0 
10  st.                      SE.  t 
10  mm.                         0 
10  at,                    ESE.  * 

00 

00 
.04 

00 

Dense  fog.                0 
10  cum.  st            SE.  t 
10  nim.                        0 
10  st                  ESE.  t 

00 
00 

.10 
00 

10  nim.                      0  .  11 
lo  s'.                   SSE.  t   00 

Dense  fog.                  0   .  — 1  cir.  4  St.          ESE.  t  00 

6.88 

10  nim.                        0 
10  st.                          S.  t 
Dense  fog.                  0 
10  aim.                ESE.  t 

.04     10  nim.                        0   .13 
00     10  st.                    SSE.t  00 
oo     Dense  fog.                0     00 

.  —       1  cir.  8  St.         ESE.*  .  - 

10  nim.                      0 
10  st.                   SSE.t 
10  st.                          0 
lOst.                   ESE.t 

.06 
00 
00 
00 

.  -J.1 

.08 

.55 

.08 

7.59 7.25 7.M 
7.  07 

8.35 

1.45 

7  p.m. 8p.m. H  p.  m. 10  p.m. 
11  p.m. 

12  p.  m. 

00 
00 
00 

Daily 

means. 

10  St.                           0 
6  St.                       SE.* 
4  cir.  cnm.  4  at,      E.t 

00 00 

,00 

10  st.                          0 

8  at,                 ENE.' 3  cir.  cam.  3  st.      E.t 

00 

Oil 

00 

10  St.       *                     0 
1  cir.  6  St.               E.* 2  cir.  cum.  6  st.      E.t 

00 

III) 

00 
10  st.                        E.t 

9  st.                       E.* 1  cir.  cnm.  4  st.      E.t 

00 
00 

oo 

10  st.                    EXE.t 

8  St.                    ESIC.- 
9  at.                       E.* 

00 

00 

00 

10  st.                        E.t 

7  st.                       E.« 9  st.                          E.t 

10.00 

6.91 7.08 

10  st                       E.* 
10  st                    NE.t 
Derifce  fog.                0 
10  st.                          0 
5  cir.  cnm.  3  st        0 

00 
00 
00 
00 
M 

10  st.                       E.* 
10  st.                     NE.t 
Dense  fog.                  0 
lost.                           0 
5  cir.  cum.  1  st.        0 

00 
00 
00 
(III 

lost.                        E.t   oo     10  st,                  ENE.t 
10  st                        NE.l    00      lost.                        NE.t 
10  st.                         E.t   00     10  si.                          E.t 
3  cir.  cum.  5  st.      E.ti  00       5  cir.  cum.  2  st         0 
1  cir.  cnm.  3  st.        0     00       1  cir.  eiun.  2  earn.    0 

00 
00 
00 

01 

(M 

10  st.                  ENE.t 
10  st.                     NE.t 
lost.                        E.f 
2  cir.  cum.  6  st      E.t 
1  cir.  cum.  2  st        0 

00 

00 

OJ 
00 
00 

10  st.                  ENE.t 
9  st.                     NE.t 

10  st.                   ESE.t 
2  cir.  cum.  4  St.        0 
1  cir.  cnm.  2  st.        0 

00 

00 

00 

00 
00 

5.75 8.70 

6.16 
8.91 

0  'A 

4  cir.  2  at                 0 
Dense  fog.                0 
4  eir.  st.  2  at            0 

Dense  fog.                0 
Dense  fog.                0 

00 00 

00 
00 

2  cir.                            0 
10  St.                              0 
5  cir.  st.  3  st.            0 

Dense  fog.                0 
8  st.                         0 

00 
III) 

to 
00 

00 

1  st.                           0 
Dense  to  -.                  0 
10  St.                     EX  E.t 
10  st.                             0 
6  st.                   NNE.t 

00 
00 

Illl 

en 
00 

1  si.                              0 

Dense  fog.                   0 
10  nim.                EXE.t 
in  st.                           0 

Dense  fog.                  0 

nn 

III 

on 

1  st.                           0 
Dense  t'ou.                  0 
!l  nim.                        E.t 

Dense  fog,                  0 
r.  st.                    NE.t 

nn       1  st.                          0 
00     Dense  fog.                0 
—  I  10  nim.                        o CO     10  st,                           0 
OH       9  st.                 NNE.t 

00 

00 

.111' 

00 
00 

5.04 
4.00 

4.08 

8.29 

8.  OH 

10  st.                         0 
10  st.                         0 
Dense  fog.                0 
6st.                        S.* 

10  nim.                      0 

00 
00 

00 
00 

10  st.                          n 
9  st.                         0 

10  nim.                      0 
3  ot.                            S.* 10  nim.                      0 

M 
III) .06 

0  i 

10  St.                                    0 

1  ci.ca.4cu.  L.fog.  0 
10  st.                                0 
3  cum.                       0 
9  St.                       N.t 

00 
00 10.  st.                                0 

1  ci.cu.4cu.  L.fog.  0 
10  nim.                        0 
2  cum.  :t  .st.               S.t 
9  st.                        N.t 

00 

00 

(I! 

D.-n-o  fog.                   0 
4  cum.  4  st,              S.t 

10  nim.                          0 
2  cum.  2  at          SE.t 

9  st.                         N." 

00 
00 

.01 
00 
00 

list.                              0 
1  cnm.  8  at              0 

10  nim.                      0 
5  st.                      SE.t 

9  st.                       N.* 

00 
00 

.01 

00 

no 

8.29 
5.33 

8..  70 

7.37 

8.87 Sat.                          0 
10  nim.                    E.* 
10  at.                         0 
10  st.                          0 
6  ci.  cu.  3  st.       SW.* 

00 
.01 
00 

00 00 

Dense  fog.                0 
10  nim.                    E.' 
10  st.                         0 
10  st.                WSW.t 
6  ci.  en.  3  at,       SW.t 

00 

00 
00 
00 

7  st.                           0 
10  nim.                      0 

11  st.                   NNE.- 10  st.                 WSW.t 

10  St.                     SW.* 

00 
.02 
00 
00 
00 

7  St.                           N.t 
10  nim.                      II 

!i  st.                  NNE.* 
10  st.                WSW.t 
9  st.                    SW.t 

00 

.09 
00 

00 
00 

7  St.                        NE.t 
10  nim.                      o 
9  st.                         N.t 

10  st,                WSW.t 
10  at.                      SW.t 

00 

.01 
00 

00 

00 

9  st.                      SE.t 
10  nim.                      0 

NNE.t 10  st.                WSW.I 
10  st.                    SW.t 

00 
.01 

nn 

i  0 

oo 

8.87 
9.01 9.  79 
9.29 
9.70 

10  st.                    NE.t 
8  St.                     SSE.t 
0  st.                   NW.t 
1  cir.  cam.  7  St.    SE.t 

00 

00 
00 00 

10  st.                    NE.* 
10  st.                   SSE.t 
9  st,                NNW.t 
9  st.                      SE.t 

00 

DO 
00 
00 

lOst.                          X.t    no 
10  Bt.                     SSE.t    oo 
10  nim.                      0  .  — 
10  st.                      SE.t   oo 

9  st.                       N.t 
10  st.                         0 
10  »t.               NNW.t 
Dense  fog.                  0 

00 

no 

'oo 

9  st.                         N.t 
10  nim.                      0 

10  st.                NNW.* 10  at.                      SE.t 

00 

.01 

00 
00 

8  st.                  NNE.t 
10  nim.                        0 
10  nim.                    N.t 
10  st,                      SE.t 

00 
.07 

'oo 

6.50 
9.33 

8.79 9.20 

7.11 7.66 8.03 
7.32 7.35 

a  is 
7.74 



332 EXPEDITION  TO  POINT  BAKROW,  ALASKA. 

Precipitation — I.uiiifall  or  melted  situir,  m  i 

Month. 
1881. 

1882. 
1833. 

(*) 

0  44 0  14 

(*) 

0.  04 1.02 

(*) 

0  51 0  14 

(*) 

0  39 

0  55 
Mny                         

(*) 
0.44 

0  31 

(*) 

0  ftl 
0  30 July (*) 

1.39 1  04 
(*) 

1.46 
1.66 

(») 

1.10 
(*) 

(*) 1.05 

(*) 

0.73 
0.34 

(*) 

0.44 
0.24 

(*) Whole  period 

1.  17 

8.01 
6.16 

*  Not  measured. 

SOLAR  RADIATION. 

Observations  on  solar  radiation  were  made  with  a  pair  of  maximum  thermometers,  one  black  and 
one  bright  bulbed,  in  vacua,  exposed  horizontally  on  a  post  4  feet  high  on  the  knoll  southwest  of 
the  station.  They  were  mounted  side  by  side  in  a  movable  frame  so  that  they  could  be  brought 
into  the  house  in  stormy  weather.  These  thermometers  were  exposed  for  a  short  time  on  Novem- 

ber 13  and  14,  1882,  just  before  the  departure  of  the  sun,  but  the  latter  was  too  near  the  horizon  to 
produce  any  sensible  eifect.  i.)n  the  return  of  the  sun,  January  29,  1883,  they  were  exposed  every 
day  not  stormy  from  sunrise  to  sunset,  the  indices  being  set  and  read  at  sunrise  and  read  again 
at  sunset,  till  February  19,  and  about  midnight,  Washington  time,  until  May  14th,  when,  the  sun 
being  continually  above  the  horizon,  they  were  set  at  local  midnight  and  read  at  Washington  mid- 

night. This  was  continued  till  the  closiug  of  the  station. 

Statement  allowing  the  solar  radiation  at  Uglaamie  from  February,  1883,  to  August,  1883. 

[A  pair  of  maximum  thermometers,  one  black  and  one  bright  bulbed,  exposed  for  solar  radiation.    Washington  time.    Correction  to  reduce 
to  meau  local  time,  — 5  b.  17  m.]  m 

Date. Time  of 
observation. 

Black 

bulb. 

Bright 

bulb. Differ- ence. 
Time. 

Black 

bulb. 

Bright 

bulb. 
Differ- 
ence. Weather. 

1883. 
Feb.   1.... 3  00  p.  m    

—  9.8 
—  9.8 

0.0 8.00  p.m 13.8 

—  2.5 

16.3 Clear. 
Feb.  2.... 3.00  p.  m    

—  5.2 —  6.2 

1.0 7.30  p.m. 5.2 2.2 3.0 Fair. 
Feb.   3  .. 

(*) 

(') 

(*) 
(*) 

<*) 

(*) 

(*) 

(*) 
Light  snow. Feb.  4  ... 3.  00  p.  in   .. 

6-.  0 

5.8 

0.2 

8.30  p.m. 14.2 
11.0 

3.2 
Cloudy. 

Feb.   5  ... 
<*> 

(*) (*) 

(*) 

(*) 
(*) 

(*) 
n Light  snow. 

Feb.   6... 2.30  p.  ra    0.2 

—  0.4 

o.e 10.00  p.m. 20.5 4.0 

16.5 

Fair. 
Feb.  7     . 5.4.r>p.  m    

31.2 
29.0 2.2 7.00  p.  m 

47.8 
30.4 17.4 Fair. 

Feb.  8    3.00  p.  ni    1.0 0.0 1.0 
8.00  p.m. 6.2 4.5 1.7 Light  snow. 

Feb.  9.... 3.00  p.  m    32.6 32.4 0.2 6.00  p.m. 
60.0 

45.0 

15.0 

Clnady. 

Feb.  10.  ... 3.50p.m    

—11.0 —16.0 

5.0 
8.15  p.  m. 

1.4 

—10.8 

12.2 Fair. 

Fob.  11... 2.30p.m... 

—10.4 
—15.0 

4.6 

9.00  p.  m 25.6 0.0 25.6 
Clear. (*) 

(*) 

(*) 

<*) 
(*) 

(*) 

<*) (*) 
Light  snow. 

Feb.  I.'!.... 2.00  p.m  ... 

—  4.0 —13.2 

9.2 10.00  p.m. 19.7 

—  3.4 

23.1 Fair. 
Feb.  14.... 2.4.~>p.  m... 

-  4.6 —10.8 

6.2 10.00  p.m. 31.7 0.8 30.9 Clourtv. 

Feb.  15.... 3.00  p.m    

—  7.fi 

—13.7 

6.1 10.15  p.m. 17.8 

—  1.7 

19.5 
Cloudy. 

Feb.  16  .. 1  4"ip.  m  .. 

—11.0 

—26.11 15.0 9.10  p.  m. 
11.4 

—  6.0 

17.4 Fair. l'Yb.17   .. 
2  00  j).  m  .  . 

—  2.2 —  9.2 

7.0 9.00  p.  m 48.5 9.6 

38.9 Clear. 
i'Vb.  IS   ... 

1.15  p.m.... 

3.5 
3.0 

0.5 
11.00  p.m 17.0 11.7 5.3 

Cloudy. 

I-Vl,.  1!)     . 1  .  1  fi  p.  in  .... 

—  1.0 —  1.6 

0.6 11.00  p.m 21.8 10.4 11.4 

Cloudy. 

Feb.  20  ... 1.15p.m... 

—17.0 
—17.5 

0.5 
12m    

7.8 

—  6.0 

13.8 

Fair.  ' 

Feb.  21  .. 
Feb.  22  .. 

1.20  p.  in  .  . 
1.1"'  ]i.  in    .  _ 

-13.1 —25.3 
—13.6 
—27.  9 

0.5 

2.6 

12m  ... 
12  m  .... 

—  1.2 

41.0 

—  6.0 

7.5 
4,8 34.1 

<  '  In  ml  v  and  light  snow. 

Clear. Feb.  28  ... 
I'J  '1:1  p.m  .. 

—21.  LI —26.  3 

2.1 12m  .... 
:t.  r> 

—11.  5 8.0 

Fair. 

Feb.  24  ... 12.25p.m... 

—•M.  (< 

—  111.  5 

5.0 
12m  .... 

39.8 

0.3 

39.5 Clear. Feb.  25  ... 12.  30  p.m    
—2ft  2 

—28.8 

2.6 
12m.... 

49.4 
7.4 

42.0 
Clear. 

Feb.  26... 12.21  p.m  .. 

—  '10.  8 
—40.0 

3.2 12  m  ... 40.8 

—  2.4 

43.2 

Fair. 
Feb.  27... 12.20  p.m    

—23.8 
—  2f>.  2 

1.4 
12m  .... 42.0 

3.0 

39.  0 

Cloudy. 

Sfcb.  28.  ... 12.20  p.m  .. 

—  3.2 —  3.5 

0.3 
12m  .... 

49.6 21.4 28.2 

Cloudy. 

*  Not  exposed. 
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Statement  showing  the  no  I  in-  radiation  at  Uglaamie  from  February,  18S:;,  to  August,  1883 — Continued. 

Date. Time  of 
observation. 

Waek 

bulb 

linirlii 

bull,. 
Differ, 
once. 

Time. 
Black 
bulb. 'S1 

"noT 

Weather. 

1883. 
Mir      1 

27  9 

•  ii,  i 

1  ° 

12m 

55  6 12.0 
43.6 

Clear. 

Mar      ° 

'17  5 

;;7  :> 0  0 12  ill 

44  6 
2.0 42.6 Fair. 

Mai.     :i 
Mar.    4 
Mar.    5  .. 

Mar.     6  . 

Urn            
11.  15  a.  m 
12.  10  p.  in    . 

11.50  a.  in 

—28.  .1 —y>.  .1 —  :i.  o 
—32.0 

—20.  5 
—  3.  2 

—32.0 

1.0 
0.2 
0.0 

0.0 

12m    
12  in      ... 

12  m    

12m    

49.8 
52.3 
49.7 

51.1 

8.0 

10.7 
13.0 
8.8 

41.8 

41  6 36.7 

42.3 

Clear. 

Clear. 
Cloudy. 

Clear. 
Mar      7 

35  0 36.  0 

1  0 12m 
42  2 

6.8 

35.4 Mar.    8... 
M   r      9 

11.511  a.  in.. 
11    "II  a  in 

—29.  .1 

JO  0 

—30.  0 

.Ml   0 0.5 

10.0 

12ra    
12  in    45.5 

50.0 

—  1.8 

1.3 
47.3 
48.7 Clear. 

Clear. 

Mar    10 41  0 

*  —  55  0 

14  0 

12  m 
51  6 

4.0 47.6 
Clear. 

Mar    11 

—  38.0 
—40.0 

2.0 12  in  ... 56.2 7.4 48.8 Clear. 

Mar.  12  . 

Mar    1  3 

10.55  a.  m  .. 
11  15  a  m 

—21.2 

29  0 

—22.  0 

30.0 
0.8 
1.0 

12m    

12  m 30.2 
63.3 

3.0 

19.3 
27.2 44.0 Fair. Clear. 

Mar    14 11.20  a.  m 34.  C 
35.  6 

1.0 12m    
61.5 

18.5 

41.0 

Clear. 
Mar    1:1 1  1  •':'  a  m 

33  5 

:I4  0 0  5 
12m 

55.8 11.2 44.6 Fair. 

Mar    16 11.  2.1  a.  m 
IS  0 

—  18.  5 

0.5 12  m    69.2 24.0 

45.2 

Clear. 
Mar.   17.. 
Mar.  IS  . 
Mar    19  . 

10.  48  IV.  m  .  . 
10  4S  a.m... 
10.  48  a.  m 

—  Hi.  :1 —21.0 
"li   0 —  17.0 —  2J.  0 —26.8 

0.5 1.0 

0.8 

!•_'  m    

I2m    
12m    

68.3 70.4 
53.2 

19.4 2.1.  0 12.8 

48.9 
45.4 

4".4 

Clear. 

Clear. 
Clear. 

Mar.  20   . 

Mar    21 

10.50  a.m... 

10.  4^  a.m  .. 

—28.  :i —16.5 

—26.0 

17.0 

0.7 

0.5 

12m    

12m    
6li.  3 33.8 19.8 9.7 46.5 25.1 

Fair. Cloudy. 

Mar.   '22    . 
Mar.  23... 
Mar    24 

10.48  a.  m  .. 
(t) 

10.  2.1  a.  m   . 

—  6.5 

(t) 

—  0.5 
—  7.  :1 

(t) 

—  1.0 

1.0 (t) 

0.5 

12m    
(t) 

12  m    
27.8 (t) 
81.5 

8.8 

(t) 
35.2 

19.0 

(t) 

46.3 

Cloudy. 

Cloudy. 

Mar.  25... 

Mar.  -J<1   .. 
Mar    27 

10.2.1  a.  in... 

10.2.1  a.  m... 
10.  2.1  a.  m 

18.3 

7.8 
20  0 

18.  0 

7.3 20.0 

0.3 

0.5 

0  0 

12m       

12m    
12  m    

101.7 

48.5 
67.1 

55.2 
33.2 39.7 

40.5 

15.3 

27.4 

Fair. Cloudy. 
Cloudy. 

Mar.  28... 

Mar   ''9 

10.  25  a.  m  .  .  . 

—  9.8 

14  8 

—10  0 

14  5 

0.2 
0  3 

12m    

12  m 

51.3 
107.0 

23.4 

61.4 

27.9 

45.6 

Cloudy. 

Mar.  30 10.  'M  a.  m 
3.5 

—  40 

0  5 
12m  ..  . 92.0 

41.3 

50.7 

Fair. 
Mar    SI 

1883. 

Apr     1 

in  Ma  m 

—18  0 

18.5 

0.5 12m  . 
78.4 27.4 51.0 Clear. 

Apr.    2 

—22.  0 —22.5 

0.5 12  in    65.0 25.1 

39.9 

•'4  8 

•'4  8 

0  0 
12  m 79  8 

31.4 48.4 Clear. 

Apr    4 

9  48  a  m 25  0 25.0 0.0 12m 71.7 25.8 45.9 
Clear. 9.48  a.  m    

—  7.3 
—  7.8 

0.5 12  m    

39.0 

15.8 

23.2 
Cloudy. 

Apr.  0  ... 
Apr.   7    .. 

9.50  a.  m    
9.48  a.  m  ... 

—  8.0 
—14.7 

—  8.5 
—15.0 

0.5 
0.3 

12  m    
12m    

52.0 
72.5 

15.8 
23.5 

36.2 
49.0 

Cloudy. 

Fair. 

Apr    8 

U  -111  a.  ni 
24  7 

25.0 0.3 12m 70.8 
30.7 

40.  1 

Fair. 

Apr.   9  ... 
Apr.  10  .  .  . 

Apr.  11 

9.20  a.  m    
9.20  a  m.... 

9.25a.m..  . 

—17.0 
—  6.0 
—  6.0 

—18.0 
—  6.0 
—  6.0 1.0 

0.0 

0.0 

12m    
12m    

12  m    

72.7 

83.4 
50.6 

28.2 
34.2 

19.5 

44.5 

49.2 31.1 

Fair. 

Fair. 
Cloudy. 

Apr  12 
1I.2.1  n.  in 

6  0 
7  0 

1  0 

12m 
44  0 

°0  0 

24  0 Apr  13 
9  25  a.  in 10.0 10  5 0.  5 12m  . 

36.0 42.7 Fair. 

Apr.  14 

—  6.0 —  6.0 

0.0 12  m    73.8 34.6 39.2 

Apr.  15  ... 

Apr.  16  ... 
Apr.  17  ... 
Apr.  18  ... 
Apr.  19  ... 
Apr.  20    . 

Apr.  21  .  . 
Apr.  22  ... 
Apr.  23  ... 
Apr.  24  ... 
Apr.  25  ... 

Apr.  26    .. 
Apr.27  ... 
Apr.  28  ... 
Apr.  29  .  .  . 
Apr.  30  ... 

9.17  a.m  .. 

8.30  a.m    
8.30  a.m  .. 
8.30  a.  m  .  . 
8.30  a.  m    
8.30  a.m    

8.30  a.  in    
8.30  a.  m    
8.30a.m.... 
8.30a.m    
8.30  a.  m 

8.30  a.  m  ... 
8.30  a.  m    
7.42a.m.... 
7.42a.m    
7.42  a.  m  .  .  .  . 

—  3.5 

—21.6 
—25.  8 
—29.0 —  9.0 

4.2 

9.0 
—  3.0 
—  8.8 

0.5 

9.0 

9.2 
3.0 
7.0 6.2 

4.0 

—  4.0 

—22.0 

—26.  1) 
-29.5 
—  9.5 

4.0 

8.8 

-  3.0 

—  9.0 

0.0 
9.0 

9.1 
2.8 
6.8 
6.0 

3.5 

0.5 

0.4 

0.2 0.5 
0.5 
0.2 

0.2 
0.0 
0.2 
0.5 
0.0 

0.1 
0.2 

0.2 
0.2 
0.5 

12m    

12m     .-. 12m    12m    

12m    
12m    

12  m    
12m    
12  m    
12m    
12m    

12m    
12m    
12m    
12m    
12  m    

100.7 

83.3 
85.2 41.8 

42.7 
67.6 

99.6 
92.7 
86.2 67.0 

52.3 

78.0 
93.9 

109.0 
54.2 
94.4 

50.4 

m 
10.0 19.7 

32.6 
41.8 
43.3 
41.1 

33.9 28.8 

36.7 

45.7 
57.4 30.0 
44.1 

50.3 

53.6 
50.0 
31.8 

23.  0 
3.1.  0 

57.  8 

49.4 
45.1 
33.  1 
23.5 41.3 

48.2 
51.4 

24.2 
50.3 

Fair. 

Clear. 
Clear. Cloudy  and  light  snow. 

I  .'lomly. 

Cloudy  and  light  anow. 

Cloudy  and  light  snow. Cloudy. 

Fair. 
Cloudy. 

Liyht  snow. 

(  'loud  v  and  light  snow. Cloudy. 

Cloudy. 
Cloudy. 
Cloudy. 

*  Approximated.    Mercury  apparently  frozen. f  Disturbed  by  natives. 
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Statement  showing  the  solar  radiation  at  Uylaamie  from  February,  1883,  to  August,  1883 — Continued. 

Date. 
Time  of 

observation. 
Black 

bulb. 
Bricbt 
bull,. 

Differ- 
ence. Time. 

Hhi.-k 

bnlb. 

Brieht 
bulb. 

Differ- 
ence. 

Weather. 

1883. 
May   1... llaV  2  .. 

May  3.... 
May  4.... 
May   5.... 

May  6.... 
May   7  ... 

May  8.-... May  9... 
May  10.... 

May  If... 
May  12...  . 
May  13... 
May  14.... 
May  15.... 

May  16.  .  . 
May  17... 
May  18.... 
May  19.... 
May  20... 

May  21.... 
May  22... 
May  23.... 
May  24.... 
May  25.  ... 

May  26.... 
Mav  27... 
May  28.... Mav  29  .. 

May  30.... 

MaySl... 

7.20a.m.... 
7.20  ».  in.... 
7.20  n.  in  — 
7.20  a.  ni    
6.45a.m.... 

(.45  a.  m.... 
6.40  a.  m    
6.40a.m    
6.  40  a.  in    
6.20  a.  m  — 

6.20a.m.... 
6.20  a.  m    
5.23a.m... 
5.17a.m.... 
5.17  a.  m    

5.17a.m.... 
5.17a.m.... 
5.17a,m    
5.17a.m.... 
5.17a.m.... 

5.17a.m.... 
5.17  a.m    
5.17  a.  m    
5.17a.m.... 
5.17  a.m    

5.17a.m.... 
5.17  a.m..  .. 
5.17a.m.... 
5.17a.m.... 
5.17  a.m  .. 

5.17  a.m.... 

—12.0 
—  8.5 
—  4.5 
—  1.0 

10.0 

28.1 
14.8 
18.5 

22.0 18.6 

25.0 
22.0 
23.5 
23.6 
22.6 

27.0 
27.0 
22.0 
VI.  2 

16.5 
20.0 

24.0 24.0 

31.5 
32,4 

28.8 29.8 

30.2 4».2 
29.6 

31.2 

—12.2 

—  8.5 

—  4.5 
—  1.0 

16.0 

28.0 

14.8 18.4 
21.8 
18.5 

25.0 

22.0 
21'.  5 

23.5 
22.5 

27.0 

27.0 
22.0 11.2 

16.0 

19.8 
23.8 23.6 
31.0 
31.9 
28.0 

28.5 
28.0 
34.0 

29.2 30.0 

0.2 
0.0 

0.0 
0.0 
0.0 

0.1 
0.0 
0.1 

0.2 
0.1 

0.0 
0.0 
1.0 
0.1 
0.1 

0.0 
0.0 
0.0 
1.0 

0.5 

0.2 
0.2 

0.4 
0.5 
0.5 

0.8 

1.3 
2.2 

10.2 
0.4 

1.2 

12m 93.0 
96.6 

101.3 
90.  7 

114.8 

100.9 65.5 

115.  1 
66.0 

109.2 

104.8 102.7 
72.8 

120.4 

99.3 
70.7 106.7 

62.  3 
83.3 

109.5 

60.7 
98.7 
m.  M 
78.0 
96.3 

109.2 119.6 

87.3 
112.7 

105.0 
103.7 

44.0 

49.6 
4K.  5 51.5 
71.2 

56.0 
39.8 
72.8 
44.8 
«3.  3 
63.0 
Ii2.  7 

44.1 
73.  C 

56.6 

47.11 

62.0 
39.9 
49.  7 

69.6 
35.6 
58.7 

56.8 
55.4 

61.7 

68.7 

85.0 57.4 
71.8 

69.9 

63.8 

49.0 
47.0 
52.7 
48.2 

43.6 44.9 25.7 
82.3 

21.2 4.'..  '.> 

41.8 

40.0 
2H.7 

48.8 
42.7 

22.8 
44.7 
22.4 

3:!.6 39.9 

25.1 40.0 

32.2 

22.6 34.6 

40.5 34.0 

29.9 

40.9 
35.1 

39.9 

Clear. Fair. 

Clear. Fair. Cloudy. 

Clondy. 

Cloudy  &  heavy  snow. Clear. Clondy. 
Cloudy. 

Clondy. 

*  'louily. 

Clondy  and  light  snow. 
Heavy  snow  &.  clondy. 
*  'lomty  and  light  snow  . 

Cloudy  and  light  snow. Cloudy. Cloudy. 
Cloudy. 

Clear." 

Cloudy. 

Cloudy. Clondy. 
Clondy. 
Cloudy. 

Fair  and  light  snow.  ' Fair. 
Clondy. 

Fair. 
Clondy. 

Cloudy. 

12  m       12m    
12  m 

J2m    

12  m  .     . 12  m    
12m    
12m    
12  m    

12  m    
12m    
12m 
12  m  ..  . 

12  m 
12m    
12m    12m 

12m       12m    

12m  .. 12  m    
12  ni    
12m    
12m    

12m    
12m    12m 

12  m 

12  m    

12  m 

1883. 
June    1.. 
June    2... 
June    3.. 
Jnne    4  .  . 
June    5... 

June    6  . 
Jane    7  ... 
Jnne    8.. 
Jnne    9... 
Jnue  10... 

Jnne  11... 
June  12  .  . 
Juno  13... 
June  14  .. 
Jane  15.  .. 

Jnne  16... 
June  17   . 
June  18... 
June  19... 
June  20... 

Juno  21... 
.June  22... 
June  23... 
June  24... 

Juno  'J.'i 
•lllIH!    26    .. 

Jnne  27... 
.1  IIIII1    28... 

.limp  29... 

June  30... 

5.17  a.  m    
5.17  a.  m    
5.  17  a.  m    
5.17a.m.... 
5.  17  a.  m    

5.17  a.  m  — 
5.17  am    
5  17  a.  m    
5.17  a.  m  .... 
5.17  :i.  m    

5.17  a.  m... 
5.17  a.  m  .. 
5.17  a.  m    
5.17  a.  m    
5.17  a.  m.... 
~>.17  a.  m    

5.17  a.  in  .. 
5.17  a.  m... 
5.17  a.  m  ... 
5.17  a.  m    

5.17  a.  m 
5.17  a.  m    
5.17  a.  in  ... 
5.17  a.  m    
5.17  a.  m    

5.17a.m... 
5.17  a.  m    
5.17  a.  m    
5.17a.m.... 
5.17  a.  in... 

31.2 
30.0 
27.0 

20.2 24.8 

49.5 
45.0 

30.2 30.2 
48.4 

27.5 
W.O 
32.6 
32.5 
31.5 

32.8 29.8 
3D.  4 
31.6 

29.6 
30.2 
28.8 

31.4 34.2 

36.0 
50.2 
34.5 

35.8 64.2 
40.8 

30.0 
29.2 
26.5 
19.9 24.5 

37.0 
36.2 
29.0 
28.0 
3d.  8 

26.2 

29.5 32.0 

31.8 31.0 

30.6 
26.5 
29.5 30.0 

28.0 

29.4 H.S 

30.6 33.8 
33.0 

40.5 

33.8 
35.2 49.0 
39.0 

1.2 
0.8 
0.5 
0.3 
0.3 

12.5 
8.8 
1.2 

•J.  2 

14.6 

1.3 
0.5 
0.6 
0.7 
0.5 

2.2 

3.3 
0.9 
1.6 
1.6 

0.8 
1.6 
0.8 

0.4 
3.0 9.7 

0.7 0.0 

15.2 1.2 

12  m 
103.7 
73.3 
87.0 

93.0 
79.4 

112.9 90.3 
95.0 

112.3 

110.  C 
109.8 
103.4 109.7 

70.9 
73.5 

114.2 
109.2 
97.3 11)7.  2 

112.5 

108.0 

64.7 67.6 

108.2 

107.1 

59.7 

85.3 119  7 

118.7 

112.  3 

63.8 
50.8 49.7 

59.3 
47.7 

76.0 
61.3 
60.0 
69.9 
73.0 

72.8 
69.0 
70.2 
49.5 

50.4 

73.7 

71.5 
64.0 
71.3 
77.3 

73.0 
46  7 
48.7 

70.5 
68.6 

40.5 58.0 
86.2 84.7 

69.2 

39.9 

22.5 
37.3 
34.3 

31.7 

36.3 29.0 
35.0 

42.4 
37.0 

37.0 

34.4 

39.5 
21.4 23.  1 

40.5 37.7 
33.3 
35.9 

35.2 

35.0 
18.0 
18.9 
37.7 
38.5 

19.2 
27.3 
33.5 

34.0 43.1 

Clondy. 

Clondy. 
Cloudy. 

Cloudy. Foggy. 

Clear. 

Foggy. 

Cloudy. 

Fair.  ' 

Cloudy. 

Fair. Cloudy. 

Cloudy  and  light  snow. Cloudy. Cloudy. 

Cloudy. 

Fidr. Clondy. 
Cloudy. 

Clear. 

Cloudy. Cloudy. 
Cloudy. 
Clondy. Cloudy. 

Cloudy. Foggy. 

Fair. Cloudy. 
Clondy. 

12  m    

12  m 12  m  .  .. 
12  m    

12  m 
12  m  .... 

1"  m 

12  m  .... 

12  m    
12  111   .. 

12  m 12  m     
12  m    

12  m 
12  m... 
12  m    
12  m    
12  in    
12  m    

12  m... 
12  m    
12  m    
12  in      
12  m    

12  m    
12  m    
12  m    
12  in    
12  m    
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Statement  shoiviny  the  solar  radiation  at  TJylaamie  from  February,  1883,  to  August,  188.3 — Continued. 

Date. Time  of 
observation. 

Black 
bulb. 

Bright 
bulb. 

Differ- 
ence. 

Time. Black 

bulb. 

Bright1 

bnlb. 

Differ- 

ence. Weather. 

1883. 
Jnly    1  -  .  . 
Jnly   2  ... 
Julv    3  .  .  . 
July    4  .  .  . 
July   5... 

July   6  ... 
Jnly   7  ... 
July   S... 
July    9  ... 
July  10  ... 

July  11  .. 

July  12  ... 
July  13    .. 
Julv  14  ... 
July  15  ... 

July  16  .. 
July  17    .. 
Julv  18  ... 
July  19    .. 
July  20  ... 

July  21  ... 
Jnly  22  ... July  23  ... 
July  24  ... 
July  25  ... 

July  20  ... 
Jnly  27  ... 
July  28  ... 
July  l>9    .. 
July  30  ... 

July  31  ... 

5.17a.m.... 
5.17  a.  m    
5  17  a.  m 
5.17  a.  in  .. 
5.17  a.  m.... 

5.17  a.  m.... 
5.17a.m.... 
5.17  a.  m    
5.17  a.  m... 
5.17a.m.... 

5.17  a.  m..   . 
5  17  a.  in    . 
5.17  a.  m  .  . 
5.17  a.  m  . 
5.17  a.  in.. 

5.17  a.  m... 
5.17  n.  m.... 
5.  17  a.  m  .  .  .  . 
5.17  ft.  ni    
5.17  a.  m... 

5.17  a.  m... 
5.  1  7  a.  m  .  . 
5.17  n.  m    
5  17  a.  in  .. 
5.17  a.  m.... 

5.17  a.  m... 
5.17  a.  ni.  .  .  . 
5.17  a.  m  .  . 
5  17  a.  ni 
5.17  a.  m   . 

5.17  a.  m    

33.5 
34.5 
35.8 

36.5 33.6 

34.5 
38.8 
47.5 57.2 

30.8 

56.0 
31.5 

34.0 37.2 
35.7 

33.5 
29.6 55  5 
57.0 
35.8 

32.8 
31.2 
30.4 
30.4 
50.0 

31.5 
41.5 34.0 

30.5 29.8 

29.6 

33.0 
34.0 
35.0 30.8 

33.0 

33.5 
38.0 
46.8 44.0 

29.8 

44.2 
34.0 
33.5 
33.3 34.7 

33.0 
28.5 42.0 

43.8 
35.5 

32.0 
31.0 
29.8 
30.0 42.8 

31.0 
38.0 
33.6 

30.2 29.6 

29.0 

0.5 
0.5 
0.8 
0.7 
0.6 

1.0 

0.8 0.7 
13.2 
1.0 

11.8 0.5 

0.5 
3.9 
1.0 

0.5 1.1 

13.5 13.2 
0.3 

0.8 

0.2 
0.6 
0.4 
7.2 

0.5 
5.5 
0.4 
0.3 
0.2 

0.6 

12  m... 
12  m  . 

63.4 
51.4 

IOK.  H 99.0 
96.8 

104.3 

78.0 102.5 
112.4 

105.7 

109.1 

56.  !> 91.3 

114.1 
66.5 

59.0 
110.5 

118.8 118.2 
94.3 

64.0 
100.5 110.8 
110.0 

112.5 

109.8 111.0 
109.3 

79.0 108.4 

112.1 

48.3 
42.7 
73.8 
67  3 

65.6 

73.0 
60.2 

66.5 
74.0 71.6 

74.2 
45.3 
60.2 

79.5 50.7 

47.2 

75.4 
90.0 
80.8 
63.0 

48.5 66.4 
78.7 

75.7 
81.4 

75.0 

74.4 72.  :) 54.0 
68.6 

72.2 

15.1 
8.7 :(L7 

31.2 

31.3 
17.8 
36.0 
38.4 
M.I B4.1 

11.2 
31.1 
34.6 

15.« 

11.8 
35.1 
28.6 37.4 

31.3 

15.5 
34.1 

32.1 35.3 
31.1 

34.8 
36.6 37.0 
25.0 
39.8 

39.9 

Cloudy. 

Cloudy  :uid  light  rain. 
l  louily. 

Cloudy  and  light  rain. 
Cloudy. 

Cloudy  and  light  rain. 

f'loiidy. 

1  'lmi<l\  . 

Fair. Fair. 
Clear. Cl.udy. Foggy. 

Cloudy. 
Cloudy. 

dandy. 

Fair. Clear. Fair. Cloudy. 

Cloudy. 
Cloudy. 

Clear. 
Fair. 

Clear. 
Clear. 

Fair. 
Fair. Cloudy. 

Fair  and  light  snow. Cloudy. 

12  m    12  ni 

12  m 

12  m 
12  m 12  m  . 12  m    
12  m    

12  m.. 
12  m    12  m 
12m.. 
12  m    

12  m 
12  m    
12  m    

12  m  .. 

12  m 
12  m 
12  m    
12  m  .... 

12  m 12  m    

12  m 12  m    
12  m    
12  m    

12  m...... 

12  m 

1883. 

Ang.    1  ... 
Aug.    2... 
Aug.    3  ... 
Aug.    4... 
Aug.    f> 

Aug.    6  .. 
Ang.    7... 
Aug.    8.  . 
Aug.    9    . 
Aug.  10.   . 

Ang.  11 
Aug.  12.   . 
Aug.  13.   . 
Aug.  14.   . 
Aug.  15.   . 

Aug.  16... 
Aug.  17... 
Aug.  18... 
Aug.  UK. 
Aug.  2ll.  . 

Aug.  21... 
Aug.  2J   .  . 

Aug.  •-•::  . 

Aug.  •_'  1 
Aug.  2.-i  .  . 
Aug.  26... 
Ang.  27-.. 

5.20  a.  in    
5.30  a.  m... 
5.30  a.  m    
5.30  a.  m    
5.30  a.  m    

5.30  a.  m    
5.30  a.  in  ... 
5."u  n.  1C... 
5.30  a.  m    
5.30  a.  m... 

6.  30  a.  m    
6.30  a.  m    

111    
6.30  a.  m  — 
6.30  a.  m  .  . 

6.45  n.  m    
6.50  II.  111... (i.r.n  n.  ni    
8.M  a.  in  .  . 
0.50  a.  m  — 

(i.r,oa.  m.... 
6.50  il.  m... 
6.50  a.  m... 
fi.iiii  a.  m.... 
7.25  a.  ni.... 

7.10  a.  m... 
7.20  a.  in  ... 

33.2 

33.5 
34.5 
35.2 
33.0 
33.8 

33.2 
44.0 
43.0 37.8 

40.7 

43.8 
40.4 
33.  7 

33.  5 

42.5 38.2 

38.0 28.1 

29.8 

27.0 
24.1 
34.8 
39.1 
26.9 

39.9 

33.2 
33.2 34.2 

35.0 

,32.8 
33.7 
33.0 
44.0 
43.0 
37.6 

40.  ti 43.6 
40.4 
33.7 
33.4 

42.3 
36.0 
37.8 

27.9 29.7 

27.0 
24.1 34.7 
39.0 
26.8 

39.8 28.2 

0.0 
0.3 

0.3 
0.2 
0  2 

0.1 
0.2 
0.0 0.0 

0.0 

0.1 0.2 
0.0 
0.0 

0.1 

0.2 
0.2 
0.2 
0.2 
0.1 

0.0 0.0 
0.1 
0.1 
0.1 

0.  1 

0.0 

12  in 
73.5 

108.0 
96.0 
57.7 
111.  ! 

67.4 

89.8 «6.  2 
130.4 98.8 

119.0 

111.0 
98.2 

64.6 
100.0 

65.8 

113.0 
87.2 

97.0 
41.0 

62.9 
77.5 
95.4 

71.6 
61.8 
91.8 
67.6 

52.7 
72.3 
65.9 
45.1 

4:i.  n 
49.5 

ep.o 
8».3 
9t.8 

71.5 

84.3 

81.6 

63.9 
49.4 
73.0 

48.8 

78.5 
56.5 
62.1 
35.0 

44  2 
53.2 
67.0 
48.4 
45.0 60.0 

47.4 

20.8 35.7 

30.1 
12.6 

15.4 17.9 

24.8 
31.9 

35.6 27.3 

34.7 

29.4 
34.3 
15.2 
27.0 

17.0 
35.5 
30.7 
34.9 
6.0 

18.7 
24.3 
28.4 
23.2 
Ki.8 

31.8 

20.2 

Cloudy. 
Cloudy. 
Cloudy. 
Cloudy. 

Clondy. 
Foggy. 

Cloudy. 
Fair. Cloudy. 
Cloudy. Foggy. 

Clomly. Cloudy. 

Cloudy. Cloudy. 

Cloudy  and  light  rain. 
Fair. 
Cloudy  and  light  snow. Cloudy. 

Clumly  and  lightsnow. Cloudy. 

Cloudy  and  light  snow. 
Cloudy. 

Cloudy. 
Cloudy. 

Cloudy. 
Cloudy. 

12  m 

12  m    
12  m    
12  m    

12  m    
12  m    
12  m 

12  m 12  m    

12  m 
12  m    
12  m    
12  m    
12  m    

12  m    
12  m    
12  in    
12  111    
12  m    

12  m    
12  m    
12  m    
12  m    
12  m    

12  m    
12  m    

TERRESTRIAL  RADIATION. 

A  minimum  thermometer  was  exposed  for  terrestrial  radiation  from  November  16,  1882,  to  the 
closing  of  the  station,  and  read  every  day  at  Washington  midnight.  It  was  laid  upon  a  board 
securely  fixed  upon  the  surface  of  the  ground,  and  a  box  was  provided  with  which  it  could  be 
covered  during  snow  .storms,  to  prevent  injury  to  the  thermometer  in  digging  it  out  of  a  snow- 

drift. Snow  storms  or  drift  of  snow  of  course  prevented  observations  with  this  thermometer. 
On  January  14,  1883,  the  Yale  special  minimum  thermometer,  No.  7  (carbon  disulphide),  was 

exposed  beside  this  in  its  case,  but  was  destroyed  on  January  25th  by  the  Eskimo  dogs,  which 

gnawed  oft'  the  end  containing  the  bulb,  attracted  probably  by  the  varnish  on  the  case. 
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Statement  nln»ring  the  terrestrial  radiation  at  Uglaamie  from  Nor* -mix  r,  1882,  to  Mnr<-li,  iss;'». 

[Washington  time.    Correctioii  to  reduce  lo  mean  local  time,  —  5b  17™.    Special niiniiuuni,  CSt,No.  7.  i-\)n>sc>I  I'nrtnirstml  ml  i. it  ion  January 
14,  1883  j  destroyed  by  Eskimo  dogs  January  25,  1883.    'lVrrc«tri;il  minimum  and  air  minimum  read  ut  12  midnight,  V, 

Day  of 
month. 

November,  1882. December,  1882. January,  1883. February,  1883. March,  1883. 

Terres-          .  .            Terres- 
trial,                            tiial. 

Ai, 

Ttr\r'      Air. 

Terrps-           .  . trial 

1 

Ten-PR- 

Hi:.!.         An- 

1    

—22.2 
—25.2 —29.6 

—30.0 —30  9 

—28.5 

—34.8 —38.0 
—35.8 
—34.5 

—37.8 

—39.5 —32.1 

—34.2 
—36.0 

—36.5 
—31.8 

(*) 

-43.5 
—38.5 

—44.0 

—44.9 

—50.8 —55.2 

—53.  8 

—33.5 
—48.2 
—43.8 

49.8 

=a: —10.3 
-10.4 

—  JU.  0 

—16.2 

—"ft  8 

—26.6 
—25.  5 
—25.0 

—20.3 

—28.0 —26.2 
—26.4 
—29.2 

—30.5 —  •_•:>.  i 

—29.  5 
—29.2 
—25.2 

—26.3 
—31.8 
—32.2 

—39.0 

—  38.  7 

—22.0 
—23.  3 —23.  1 

—32.  7 

—  42.0 —26.2 

(*) 

—10.6 —11.6 

—15.  -2 

—26.2 
—28.  0 
—22.2 
—35.  7 
—36.8 

—33.8 —39.4 
—39.4 

(') 

—40.8 

—40.4 

(*> 

-17.2 -32.4 
—31.7 

—31.7 

(*) 

(*) 

—20.4 

,—28.2 

—36.2 
—36.7 
—37.4 
—40.5 -43.5 
-37.4 

-18.2 

—  a.  :i —  «.  a 
—10.2 
—15.3 
—20.7 
—2.'.  0 

-21.2 
—25.  2 
—24.  2 

—30.3 
—38.8 
—39.2 
—36.2 

—41.8 
—40.6 

—    K.  7 
-18.7 

—26.  5 —30.0 

-22.0 

—13.2 —  4.3 
-19.3 

—28.  4 

—31.2 —36.0 
-3(i.  2 

—32.9 -38.7 
—35.2 

—22.6 
—18.4 —  5.8 

(*) 

B.6 —11.0 
—  7.2 

(*) <*) 

(*) 
   •>-  o 

—  i-i!  4 —15.  2 

—25.0 
—27.  2 

—27.4 —17.2 
—16.4 
—  2.8 
—18.4 
—20.8 

—31.6 

—33.2 

—04.  2 
—40.0 
—44.0 

—31.4 
—16.8 

—15.1 

—1"  3 
—  1.9 

:,.  n 

9.2 

—  9.9 

—  8.2 
—  4.8 
—  5.2 —21.8 

—20.6 
—19.2 

—13.  8 —17.7 

-17.9 
—22.6 
—15.  6 
—14.9 

0.8 —17.1 

—17.4 —25.2 

—25.  1 —27.  5 

-27.4 
—34.3 

—25.0 —18.6 

—33.2 
—42.  2 
-28.  4 

-27.  (1 
—21.7 

—34.  S 
—36.8 
—39.2 

—17.4 —47.8 

-41.6 
—27.  4 
—33.  6 -38.4 

—35.4 

—24.4 

—23.4 —28.4 
—29.7 

—30.8 
—21.  8 
—  6.0 
—15.0 —15.7 

8.6 

—  0.4 

8.3 

—  8.6 

11.8 

-  4.0 —  4.0 

-?7.2 

—  4.V  2 -32.  2 -28.3 
—23.2 

—36.7 

—  38.3 
—43.8 
-51.4 
—46.7 

—  «3.4 —30.  1 

—32.7 

—84.7 —39.7 

—26.  0 

—21.1 

—27.7 

—  27.  S 

—32.2 

—24.1 
—  9.3 

—15.9 —  8.0 

9.6 

0.7 
4.0 

—10.8 

12.2 

—  3.2 
—  3.2 

2 
3 
4    
5 

6    

7    8       
8    

10 

11    

   .,    

12 
13       
14    
15    

16 

—25.0 

(*) (*) 
C) 

(*) 

(*) 
(*) 
(') 

—32.0 

(*) 

-33.0 
-34.0 
—25.5 
—21.6 
-21.4 

—24.0 
-16.5 
—14.5 
—14.2 
—12.0 

—  9.5 

—  4.8 —18.4 

—  21.5 —16.0 

-24.1 

—16.6 —18.2 
—14.8 
—12.8 

17     .. 
18         
19 
20 

21 
22 
23    
24    
25 

28  ... 
27 
28    
29    
30    

—51.2 

(*) 31 

*  Xot  exposed  on  account  of  drifting  HUOW. 

Day  of 
month. 

April,  1883. 

May,  1883i 

June,  1883. 
July,  1883. 

August,  1883. 

Terres- trial. 
Air. 

Terres- trial. Air. 

Terres- 
trial. 

Air. 
Terres- trial. Air. 

Terres- trial. 

Air, 

1  ... 
—22.0 —31.0 
—34.0 
—33.0 
—11.4 

—13.0 
—27.0 
—29.5 
—22.0 

it) —  8.0 
—16.0 
-14.2 
—12.8 
—  9.5 

—26.2 
—34.0 

—35.2 
—  9.8 

1.0 
6.0 —  3.6 

—12.0 

0.0 

7.0 
4.0 
1.0 4.0 

8 

—21.9 
—24.  8 
—23.0 
—26.7 
—14.3 

—11.3 
—23.0 
—29.0 

—20.4 —  9.9 

—  9.0 

—13.6 
—10.6 
—10.9 —  9.7 

—27.7 
—28.9 —35.0 
—11.8 

2.8 —  3.4 
—  5.5 -10.1 

—  2.5 

6.6 
3.0 

-  2.3 

3.9 
5.0 

—  0.8 

—13.2 

—10.7 
—  6.5 
—  2.0 

9.8 
.  19.1 
16.2 
15.5 
22.  2 

21.8 
24.  5 
22.6 
23.8 

27.  :i 
24.  7 

30.4 28.5 
23.  5 
11.0 

13.0 
17.8 
25.  5 

30.0 
25.0 
33.8 

(") 

IB.  7 
21.4 
2:1.  2 

24  7 

—14.0 —10.8 

—  6.5 
—  2.2 

13.5 
15.0 
12.4 
12.9 
IB.  a 
17.5 

22.2 
13.3 18.6 

21.8 
1*.  5 

24.7 
22.4 

19.5 7.6 

11.  5 11.5 
19.2 

22.8 

18.9 28.7 
28.6 

-•:!.  7 

24.5 
28.2 
28.3 
27.0 

24.3 

(*) 

18.0 

14.2 
16.2 

(*) 
(*) 

(*) 
&7 

18.3 
23.9 

26.5 26.6 
24.5 

23.7 18.5 

23.5 
24.0 20.7 

22.0 21.5 

(') C) 
(*) 

31.2 32.1 

33.  7 
32.5 

27.9 
24.5 
20.9 
18.2 22.7 

28.2 

26.2 
27.0 
24.2 
25.7 
24.7 
27.5 

30.8 
30.5 29.  8 

28.3 
23.6 

27.3 26.5 

25.6 
25.7 

25.  4 
26.0 30.1 

30.0 
32.0 
32.5 

;;:,.  r, 34.6 

31.0 
32.0 34.0 

34.0 
31.5 

32.2 

:iii.  2 

33.0 
27.2 
28.5 

32.3 
32.8 
34.6 19.0 

33.5 
32.0 

25.2 
29.0 30.  6 

33.5 
30.5 
28.0 

2?.  5 
25.2 

27.5 2&7 
30.0 
27.0 

26.5 
25.6 

31.4 

31.9 33.4 
33.8 
32.0 

32.0 n:,.  s 32.9 
30.7 

28.3 
33.7 

32.5 
32.  :, 
30.  4 

32.3 

31.  9 
2K.  0 34.2 
114.8 

34.0 

31.0 
29  4 
27.4 
27.  7 
30.8 

29.8 
32.  :i 
31.8 

27.9 27.3 
27.7 

30.6 
30.0 
30.5 
32.0 
30.0 

31.4 
10.6 
36.5 
37.2 
33.2 

33.5 37.8 

28.0 
25.5 

M.O 30.  0 

29  0 
19.0 
24.0 

23.5 19.8 
30.8 

25.8 20.  2 

27.2 

21.0 

32.0 
32.0 
32.5 

33.4 
31.3 

32.1 
32.0 

38.8 
40.5 36.5 

36.2 37.  7 

33.4 

31.2 
31.0 

35.5 
31.8 30.3 

26.2 
27.2 

24.  0 
22.4 :i2.  i> 

26.8 

•.T..  2 

28.5 
27.  2 

2 
3 
4    ..  .. 
5 

n 

Q 

10 

11    

12 
13 
14 
15 

16... 
17 
18    
19 
20    

21  .. 
22 
23 
24... 
26    

26  . 
27       
28.. 
29    
30    
31    

*  Column  broken. t  Not  exposed ;  drifting  SDOW. ;  Thermometer  disturbed. 
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SKA-ICE  TEMPERATURE. 

On  November  13,  1882,  a  wooden  box,  about  (i  indies  square  on  the  bottom,  with  a  sliding 
rover,  was  placed  in  an  excavation  about  I  indies  deep  made  in  the  sea-ice  about  50  yards 
from  the  shore.  In  this  a  spirit  thermometer  (Xo.  GS4)  was  set  upright,  and  the  bottom  of  the 
box  tilled  with  sea  water,  which  immediately  froze,  so  as  to  inclose,  the,  bulb  of  the  thermometer 
in  iee. 

A  break  in  the  ice  wear  the  shore  occurred  on  the  night  of  >>"<,>  ember  20,  and  the  ice  moved 
jHwa.y,  carrying  the  thermometer  with  it.  Spirit  thermometer  No.  713  was  exposed  in  a  similar  box 
•  in  December  10,  1882,  and  was  kept  in  place  till  June  0,  1883,  when  the  ice  was  beginning  to  melt 
•in  the  surface.  These  thermometers  were  read  every  day  about  local  noon. 

The  ice  formed  to  the  depth  of  5^  feet,  and  while  the  temperature  of  the  water  immediately 

beneath  it  continued  practically  constant  at  about  29°  F.,  the  ice  showed  considerable  variation. 
When  the  temperature  of  the  air  was  low,  the  temperature  of  the  ice  was,  as  a  rule,  higher  than 
that  of  the  air.  The  reverse  was  true,  as  a  rule,  when  the  weather  grew  warmer. 

TEMPERATURE  OF  THE  SEA. 

From  November  11,  1881,  till  May  7.  1883,  the  temperature  of  the  sea-  water  was  observed  once 
51  day,  from  12  m.  to  2  p.  in.,  local  time,  and  hourly  from  May  7  to  the  end  of  the  voyage  home. 
It  was  taken  at  the  surface  and  bottom  iu  17  feet  of  water,  about  100  yards  from  the  shore,  through 
a  hole  iu  the  ice  in  the  winter,  and  by  rowing  out  in  a  small  boat  when  the  water  was  open.  The 
surface  temperature  only  was  taken  from  the  vessel. 

The  temperature  of  the  water  in  the  various  fresh  and  brackish  lagoons  was  taken  from  time 

to  time  during  the  winter,  and  although  ice  was  formed  upwards  of  6*  feet  thick,  leaving  scarcely 
any  water  underneath  it,  unfrozen  mud  was  found  at  the  bottom. 

nhowiiig  the  sea-ice  temperature  at  TJglnamie  from  JVojvw/w,  1882,  to  ./»««.•,  1SS:>. 

[Observations  taken  at  noon,  local  time;  water  temperature  taken  on  bottom,  IT  !'<•<•>  dtcji,  one-eighth  mile  from  slmro.) 

]>a.vol' 
month. 

XovonilK-r,  1882. December,  1882. January,  1883. Pebriiiiry,  1863. 

be. Air. Diff. 
Water. Ice. 

Air. 
Diff. Water. Ice. Air. Diff. 

Water. 
Ice. -  ::.5 
-  0.8 

5.7 a? 11.9 X.  5 

11.4 

6.7 

'L, 

—  1.7 

3.8 

2.0 
1.1 

1.1 3.8 
1.1 

5.7 

7.6 
2.0 

2.8 —  1.7 —  2.6 

—  (1.  X 
—  ti.3 

-  "I.  4 II.  1 

Air. Diff. Water. 

1 

—  4.5 

—  0.4 

1.1 
1.1 

—  1.2 

3  5 

-10.2 

-  3.4 —  4.7 
—  4.4 —  7.8 

—15.0 
—17.7 

—12.0 

—20.  5 —15.7 

24.  5 

5.7 

3.0 
5.8 

5.5 
C.fi 

12.1 
14.7 10.3 
16.0 

12.2 

10.8 
20.4 19.4 

111.5 

21.3 

I.I 

11.2 

10.fi 

12.4 

lie 1.7 

:t.  5 

11.6 

12.2 

'.II.  2 

16.9 

21.2 
20.  7 

14.4 
19.  1 
7.0 

29.5 
29.  4 

29.  r, 

29.5 
29.3 

29.3 
29.4 

29.3 

29.  5 29.4 

29.2 

29.1 

29.1 
29.1 
29.  1 

29.  :: 29.  4 

29.  II 

29.  2 

29.  2 

29.  0 
29.  2 

29.  :i 
29.  2 

2!>.  2 

29.4 

29.  2 29.  2 

29.  2 
29.2 29.  2 

-10.4 

—  4.2 

0.2 

•      fi.  4 

16.6 

—  4.2 

19.0 

3.2 

17.  2 
1(1.9 i;j.4 

1.2 e  2 

6.9 

3.4 

0.5 
0.3 

4.7 

12.7 
7.C 
3.5 

29,2 

29.1 
29.4 

29.  3 29.5 

29.2 
29.4 

29.2 

C) 

29.0 

29.2 

29.2 
29.2 

29.  2 

29.1 

2D.2 
29.1 

29.2 

29.1 
29.  1 

29.1 
29.1 
29.1 

29.1 
29.1 

29.1 

29.1 

29.1 

2      '. 3...... 
4    
r,    

o 
7    

—  :i.  o —  1.7 

—  4.  5 —  3.  5 

7.7 

H 
9     

1(1    14.0 

13.1 
5.  0 10.2 

11.5 

12.  1 IS.  8 

11.5 

2.0 0.7 

14.3 

10.7 

18.0 
12.6 

13.3 
12.4 

17.5 
9.8 

.,.:, 

11    

]•' 

! 

-9.1 

—11.0 —11.6 
-U!.4 

:',  5 

—29.  f. 

—30.4 

—  28.  1 —34.7 

13...   . 
H... 

10... 
17... 
]«... 
19      
21)    

21    
22 

-25.  0 
-17.0 
-14.0 

-HI.  (I 

1.0 
2.0 
3.0 li.  0 

(t) 

-23.8 
-29.0 
-in.  G 

-!7.8 

7.9 

1.2 
12.1 

.->.  li 

7.8 
HI.9 
11.8 

12.8 

II.  2 

2!l.  II 2!l.  1 

28.9 

29.0 
29.0 
29.  0 
29.1 
29.1 

—10.4 

—11.0 

—15.  0 

-    in  4 

1.1 

—  2.  2 
—  7.2 
—  0.8 

—  O'K 

3.8 

—  0.9 

—  3.0 

—  6.3 
—  9.1 

—  9.1 
—10.1 

—12.9 —  8.2 

—  II.  M —12.  8 

—  lfl.« -19.4 

—11.2 
—  4.0 

:i.  2 

—13.  1 -23.  2 

—23.  2 

30.8 

—29.8 

—24.  5 

—  :«.  o -15.2 

-9.8 

-   9.5 

.",.  7 

«.  9 

—12.3 

—  7.8 

19.7 

—1:1.  a 
—21.6 

-IS.  7 

—25.7 —15.  2 

-"6."  2" 
-  0.3 

-   0.4 -   0.0 -  1.1 
-  ».:; 

7.7 in.  1 

'-is.Y 

-IS.  2 -24.9 
-23.1 

-80.5 
-18.8 

-14.3 
-10.8 
-11.7 
-22.9 

T)  r, 

'"is.'.V 

17.9 

24.5 

•2-2.  7, 

29.4 

IK..-, 

li.  0 

0.  7 li.  r, 15.2 

14.5 4.4 

"'i«,"i' 

29.6 

29.  li 
29.  5 29.4 29.3 

29.4 

29.  :j 29.  2 

29.6 
29.  5 

29.  r. 

»:::::: 
24 

2r> 

2G     
1:7     

2S 
2<1 

—  7.7 

11  0 co :n 

—  8.2 -12.6 

. 

1 
• 

.. 

i  I  '•«•  thermometer  earrifd  ull'liv  t 

H.  Kx.  4'i  -  fJ 
'  m-»  ing  from  slime  \urember2l; another  th*T.mmii'{:-!-  <Mitil  Mr 

1'U. 
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xlioirini/  tin-  xt'ti-ii't-  tfnti»-rtitnrr(it  l'ylti<nni<'  from ,  1SS2,  to  June,  IS*:;  —  (  'oiitiniu'd. 

Minillli. 

M.M.I,  ,  1883. 
A],nl,  1883. 

MI..V, 

.liuir.  is,-::. 

—  0.3 

—10.1 

   70 

—  5]  4 

-  2.  « 

6  3 

Air. 

-27.  :. 

—2(1.  5 
—22.  :t 
—10.2 

—20.  3 
—  1*.  2 

—  §«.  7 —  :i4.  9 —33.7 

—32.1 

—14.9 

—22.  11 —23.  5 

—2--'.  0 

—10.4 

—  12.  :i 
—10.  5 

—  1C.  0 
—14.0 

-  8.4 
—  4.0 
—  7.8 

21.0 

22.  5 18.1 
10.3 
25.  r> 
10.0 
3.9 

Diff. ],,. Air. l)Iff. Water. 
[ee. 

Air. Uiff. 
Water. 

be. 

Ail. 

DHL 

Wat  IT. 

29.3 

211.  2 
29.  2 

211.  2 

29.  2 

29.  •> 

] 
21.2 1S.1 
13.8 

16.9 7.0 

14.0 

12.8 20.0 

22.0 21.8 

19.2 7.7 
13.8 
14.4 
13.5 

4.1 
5.1 
11.4 

7.4 

3.  il 2.11 
7.0 
0.9 

13.1 

13.0 5.8 

0.8 

12.2 0.8 
7.8 

29.1 211.  1 

211.  1 
211.  2 

21).  1 

211.  1 

211.  1 

29.1 
211.  1 

29.1 
211.  2 

29.  1 29.  1 

29.  1 
211.  1 

211.  1 

29.  II 29.  1 29.  1 

29.  II 211.1 

•JO.  (1 

29.  1 
211.  1 
29.  1 

211.  1 

29.  2 
29.  1 29.  1 
211.  1 

29.  1 

:,.- 

:i.h 

2.11 

1.1 
4.8 

4.8 
2.U 
2.9 

2.  11 
3.8 
5.7 
:..7 

8,7 

;.i; 0.7 

2.9 3.8 

"  0 

4.8 8.5 

9.5 
10.4 

10.4 11.4 

12.3 

14.3 
15.4 

14.:; 11.4 

—12.7 

—10.0 —11.2 
—11.4 —  0.9 

—  3.1 

—  7.  0 —  0.0 
—  4.7 
—  1.0 

—  1.2 

3.8 
0.3 

—  U.  2 

—13.8 

—11.3 —  0.7 

1.3 12.5 
—  0.5 

4.4 

7.4 8.9 
15.0 

B.I 
14.4 

.  13.7 

13.0 
5.3 

18.4 

13.8 14.1 12.  1 

-,.7 

7.9 

;i.o 

8.9 

7.0 
5.4 
C..  9 

11.2 

2.U 

1.3 

l).  11 

10.7 

!.->.  1 

8.7 

3.5 
4.0 

10.0 

0.0 

3.0 

2.  5 

2.  3 

3.8 

0.1 
1.7 
0.7 

0.1 

29.0 211.  1 

29.  0 

29.1 

29.1 
29.1 
29.1 
211.  1 

29.  1 

29.1 
29.0 

29.  1 
29.1 29.1 

29.0 
29.1 

_':i.  1 

29.1 

29.1 
29.1 
29.1 
29.1 
29.0 

29.  1 
29.1 
29.1 

29.1 29.1 
29.1 

10.4 

11.4 
Li  8 

12.  :i 
22.  r. 20.  5 
20.5 

21.  5 
21.  5 

2.-..  4 

25.  4 24.  9 

23.5 24.4 
2::.  5 

23.  5 

22.  5 23.  5 

2.-.  :: 

25.4 25.  4 

27.  3 

28.  3 30.3 

30.3 31.2 
31.2 
31.2 
31.2 

31.  2 

2.7 
*.2 
5.1 

12.0 
33.0 

20.1 25.  2 

23.0 
K.S 

27.4 20.  2 

21.7 

24.9 

31.  5 20.8 

33.9 
28.4 
28.4 
30.8 

27.  1 

20.4 
LT,.  IP 

::::.  2 
35.  4 

37.8 

32.5 
33.2 
32.5 

32.5 

3t.4 34.9 

7.7 

:i.2 

7.2 
0.3 
11.1 

0.4 
4.7 

i.r, ::.  s 

2.  (I 
0.8 

::.  2 

1.4 

7.1 :;.  :: 
11.4 

4.9 

.-,.  11 

7.3 

1.8 

1.0 

(P.  5 

5.  9 

7.1 

7..'. 

2.2 

2.0 
1.3 

1.3 
8.3 

3.7 

».l 

•->9.  1 

29.  0 

211.1 29.1 

29.0 

211.  II 
29.  U 29.  0 

20.  0 
29.1 
29.0 
29.1 
29.1 

29.  1 

'29.2 

29.2 

29.  2 

29.  2 
29.  3 

29.  2 29.  2 

29.  2 29.  2 

29.2 
29.2 

29.  2 

29.2 
29.2 

::l.2 
:;2.  2 

::i.2 
::2  2 
...-,  ., 

(*) 

33.2 
30.8 
27.4 

21!.  1 

35.0 

S8.  0 

2.0 

1.11 

2.9 

LI 3.4 

C.4 

'> 

::    
4   ..     . 

r, 
7 

—  5.  4 
—10.  1 
—  12.9 
—11.9 

—12.9 
—  7.2 
—  !>.] 
—  ».  1 
—  9.1 

—  0.3 
—  4.  5 
—  5.4 
—  7.  2 

—  7.  2 

—  4.6 
-  1.7 
—  II.  S 

2.  '.i II.  5 ]•'  :; 
!l.  5 

13.3 
11.4 
11.2 

y    

12    

]  ; 

! 

15 

Id }7 
18 

10 

"1 

.*> 

•_':;    

95 
"0 

2g 
29 30 

31 

*  Diseontinurd  :  sin  litre  of  ico  mfltiujx. 

Ti'iniii  i-HtufC  ofucti-trafcr  (/I  I'lthtnntii',  Aloxka. 
[From  daily  observations.] 

Month. 
Surface. Bottom,  17  feet. 

Mean. Max. Miu. i:»u^c. Mean. Max. Min. 
Range. 

1882. o 
28.05 
28.84 
28.  87 
2&97 28.97 

30.  C."> 

42.47 33.31 

29.80 
28.98 

29.  0'J 

o 
28.9 
29.1 
29.1 
29.8 
29.1 
:::;.  o 

49.4 

49.1 :;7.o 

29.2 

2U.  ;. 

0 

27.9 
28.7 
28.8 
28.8 2X.  9 

28.9 
30.7 

34.  2 
29.8 

28.0 
28.8 

28.  U 

0 

1.0 
0.4 

0>3 

1.0 

0.2 

4.1 
18.7 

14.9 7.8 
4.0 
0.4 
o.c 

0 

2*.  79 

29.  (14 
29.00 

29.  or, 
30.46 
87.  48 
42.34 

29.  43 

29.  15 

0 

2:1.  '.: 29.:: 

29.4 
29.  H 29.  2 

82.0 
49.1 
49.1 
37.0 
32.  4 30.  0 

29.0 

0 

28.2 

28.8 
28.9 
28.8 

28.9 
28.9 
29.9 32.  5 

30.0 
28.9 
2a9 2f  .  » 

o 
Li 
0.5 

IL  :. 

1.0 
0.3 
3.1 

19.2 
10.0 

7.H 

3.5 
1.1 
0.7 

April 

Jnly           

   ,    

Whole  pvriod    31.  279 49.4 27.9 21.5 31.359 49.1 

28.2 
20.  (I 

•May  2.  temperature  at  "lead"  of  open -watir  2  milfs  i'l-om  shun- nil'    l.r.i.m:  wurl'm •<•,  2'i '.'_'; 

bottom,  7i*  fi-ct.  •-" 

TKMPKKATURE   OF   THE   EARTH. 

A  slial'i  was  opened  iu  the  frozen  earth  for  tbe  observation  of  earth  temperatures  December  8, 
.  and  continued  down  to  a  depth  of  37  feet  6  inches.  A  thermometer  protected  by  a  wooden 

case  was  buried  at  the  bottom  of  the  shaft  by  the  workman  every  night  and  read  on  beginning 
work  the  next  morning.  From  May  28, 1882,  to  April  23, 1883,  a  thermometer  was  kept  suspended 

in  tin-  meat  cellar  at  ;i  depth  of  13  feet  below  the  surface  and  read  once  a  day.  From  April  '23, 
1SS.'!.  to  the.  dosing  of  tlie  station  the  thermometer  was  let  down  by  a  cord  to  the  bottom  of  the 
shaft  and  drawn  up  and  read  once  a  day.  At  this  level  the  temperature  remained  constant 
at  -f  12^  F. 
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Tt'i»i>< rnltu-i'  of  Ilic  I'lirlh  tit  r<//<i<i»ii<',  Al<ixl-«,fi-<>ni  Ikcfmlicr  8,  ISSl,  tn  l-H<ruiin/  17,  1883. 

D»tc. 

Toioi.oiatiiie. 

Depth. 
I'm  m;il  inn. 

N
u
m
b
e
r
 
 

of
 

th
er
mo
me
te
r.
 

Ob
se
rv
er
. 

lloiim'ka. 

Earth. Air. 

1881. 
Dec.    8 

Dcv.      !l 

]>(•,-.  1:1 

DC.-.  11 

Dec.  17 
1882 

Apr.  ir, 
Apr.  17 

Apr.  HI 
Apr.  21 

Apr.  22 

A  pi.  2:: 
Apr.  24 
Nov.  2:1 

Xov.  2» 

Xuv.  2.", 
I>CO.        ] 

II,  •,.         1 

]>,,.         :, 

Dec.    7 

Dec     - Dec.    :i 
Bee.  11 
]>l.r.    12 

I)..'.  It 

Doe.    IS 

Jan.  i'.i Jan.  21 
.Inn.    27 

l-Yb.     :i 

JVb.  14 
Fob.    15 

Feb.  10 

/(.    /.,. 
Surface 

I 

9 

n 

a i;     o 
8      1 

9      2 

11 

7.V2 752 7.12 

7.-,2 752 

752 

752 
752 

752 
752 

7.">2 

.Tii::::: 

..do  ... 

..do  ... 

.  .do  -  .  - 

..do  ... 

..do  ... 

..do  ... 

..do... ..(Ill  ... 

do  .  . 

Two  feet  of  snow. 

Tnodia  rovi  reel  with  ii-r  «  lo-n  tin:  snow  foil. 
TennrioiiH  and  very  liaid.     Black;  when  melted  resembled  mudtakeu 

from  docks. 

Teuarions  ;:nd  very  li.ir.I.    J,:ir^,'  pieros  of  pure,  fi  i-sli-water  ice,  with nvvcL 

Tenacious  and  very  liaid.     Put  in  blast,  which   blew   out  without 

moving  any  earth. 
AVork  suspended:   shaft  covered. 

\  rr\  liiird  and  t«  nui-iuus.    Temiicrature  taken  as  before,  in  the  shaft; 
thermometer  buried  each  time  over  ni^ht. 

Dry,  and  easily  worked. 
Excavated  roon  for  meat. 
Quite  dry.  but  lirmly  fro/.en.    Eesumed  work  Xovembcr  23,  sinking 

two  feei.    'J'einpe'niture  of  store  cellar  for  meat,  +10°.  2,  on  sanio level  of  bottom  of  shaft. 
Dry  black  clay. 

Stronply  impregnated  with  ehlotiue. 
Qaiteufy.     (•oiitainin<;«utticieiit  water  to  firmly  solidify  it  when  frozen. 

Dry  and  very  hard.    Containing  sufficient  water  to  firmly  solidify  it 
when  frozen. 

Sand  and  fine  gravel.    J.ayrrs  dip  to  SSAV.  45°.     A  pair  of  woodeu 

goggles  found,  also  fragments  of  rlam-shells,  J  at  27  feet  3  im-Iic*. 
Stopped  work  on  the  14th.    On  the  morning  of  (lie  18th  found  water 

and  umd  in  bottom  of  shaft,  with  temperature  of  earth  -j-14:  :  \v:itrr 
very  salt;  stood  at  \~r~   V.  when  liroujht  to  tin-  snlface. 

Suspended  work. 

Eesumed  work  after  bailing  out  oia-  tool  of  water.    No  more  came  in. 

—  5.  II 
—  4.0 

—  ::.  (i 
—  2.0 

_  1.  :, 

4.1 

7.1 
7.2 7.  a 
7.  11 

7.2 
a.  3 
*.  r, 

17.:, 

17.  S 
17.  r, 14.5 

n.r, 14.:, 

14.5 
11.2 
14.2 

12..-, 
12.3 12.0 

14.0 

14.0 
13.0 

11.0 
11.0 

12.0 12.  Cl 
12.5 
12.2 
12.2 
K.2 

—  IS',  n —IS.  0 
—  31.  0 

—21.  I) 

—  G.  li 
—  6.2 
—  0.  2 
--   1.  » 

—12.  0 

r1  o 

Tin  f.  'iiid  clay    
MI!  •„::  :i\  el... 

.....lo    

....do    

lira  vi  1    

...do  ... 
....do    
Clavand  gravel... 
   do    

.    d,i      —  S.  3 

1S.O 

_  5.  0 

—  i::.  n 
-1T..O 
—  :,.  o 
-    M.o 
-17.0 

—20.  II 
—12.5 

—  17!  0 —"7.  0 

-CO.O 
—22.  0 

—27.0 

—27.  0 
—  ft.  0 

-::.-,.  o 

0 —  7.11 —  0.0 
-  7.4 

—  13.  C 
—18.4 
-13.0 

12 

i:: 

15 

lii      r, 
U 
19      8 
21)       8 
21       4 

22 

2:;     s 
21       4 

2.', 

i  ;  ,  i  vel 

7«a 752 
..d,,  ... 

ill! .  do    .     .   . 
Hay    

.-..Ill,    

752 

7f>2 

753 
752 752 

..do  ... 

..do  ... 

..do  ... 

..do  ... 

do  . 

...  ll,,    ll" 

   do    

...do    
...do    
Sand    
Cluv    
   do    

752 

752 
752 
752 
752 
752 

..do  ... 

..do  ... 

..do  ... 

..do  ... 

..do  ... 

..do  ... 

20       4 

27      3 

2K 

2!) 

30 

31 
32       8 
M 
34 
35 
H 
37    e 

   do    

Snnil     . 
752 do 

....do    

....do    
   do    
....do    
.  ..  .do    

752 

753 
752 752 

7.",5 

..do  ... 

..do  ... 

..do  ... 

..do... 

..do  ... 
do 

...do    
....do    
....ilo    
....ilo    
....do    

75.-, 

755 

755 

755 
755 

..do  ... 

..do  ... 

..do  ... 

..do... 

..do  ... 

'  Five  feet  of  snow  was  removed  from  over  tlie  shaft.     The  thermometer  T;IS  buried  iu  bottom,  same  as  on  December  17,  when  tho 
temperature  vran  taken. 

i  this  date  until  the  closing  of  the  station  the  ti-nipeniture  was  observed  daily  at  this  depth,  and  found  to  be  constunt  ;it  IIP. 

METEOROLOGY  OF  MEADE  RIVER  RECONNAISSANCE. 

Those  observations  were  takcu  by  Lieut.  P.  H.  Kay,  and  Mr.  A.  O.  Dark,  during  the  sledgo 
journey  towards  the  headwaters  of  Mcade  Kiver,  from  March  28  to  April  7,  1883,  inclusive.  The 

instruments  used  were  one  aneroid  barometer,  and  two  ordinary  spirit -thermometers,  protected 
by  tubular  wooden  cases  open  at  the  bottom,  and  exposed  by  hanging  them  to  the  mast  of  the 
sled,  four  feet  from  the  ground.  The  velocity  of  the  wiud  was  estimated,  and  its  direction  indicated 
by  u  fly  of  bunting  at  the  masthead. 
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j.!iluii-ulntii:'itl  rn-in-il  of  tin-  r<ctuut<tixs>'ii<-<  tu  Mcailc  Kirn;  Al<i*l<i. 

[\Vii»li;i, Lifi,  tlmi 

Wiml. 

rpp.T.  i.. 

= 
c 

^ 

• 
t— p 

| 

ft I 

Ij 

I 

<J 

g 

•i 
A 

c C b 
3 

.a 

I a 
| 

C- 

3 1 f 
B 

"3 

J 
1 

E 
o ! 

.5 
•s 

11 

"c 

•M 

C 

I 

o 

0 

I 

-= 

•H 

1 
% 8 a 

X 

1 1 
1 

£ H 3 H 0 a S 5 £ 5 ri 

U.-.I O       1       II 
O         ' :;  |i.  in. 

7  ii.  in. 

2ft.  780 
C.8 

17.7 
2!).  Mil) 
20.810 

71   00     1 
70  54  00 

K.7  I'll          K. 

ir,7  ir,        K. 
12» 

9« 

Cir.  ,    2 

Ili.Mn 

11  }>.  in. •Ji'.  71--. 
24.3 29.700 70  47  00 

ir;;  12 

B, 

c« 

Clr. 

i 

liar.  SO 
:i  ii.i". 2(1.  72(1 10.0 211  .-'.'H      70  41  00 157  12 

SK. 

2» Cir      2 
7  :i.  in. 211.  7(10 17.7 in  :  70  47  00 157  12 

SE. 
48 

IIS17U. 
11  a.  in. 20.  800 10.4 2».  >SO  i  70  47  CO 

157  13 SW. 5s Hiddri 
:i  p.  in. 

20.  2 
20.  dOll 

70  37  00 157  11 w. 10s 

Cir. 
6 

;  )i.  in.    28.  "I'M 

27.1 
30.  000 70  30  00 

157  11 

>;  \v. 
S* 0 0 

11  ji.  in.   iii.  mo 

::.  4 
2i>.  WO 

70  28  00 

lf.7  17 

SW. 
2« 0 0 

Mar.  30 ::  :i.  in.    '.'Si.  H35 

—2.0 

3ii.  020 70  28  00 

1."  17 

s. 4» 

III...- 

7  a.  m      211.  11  JO 

—  8.4 

3(1.  020 70  28  00 157  17 s. 4s 0 0 

11  a.m. 
![  it    in 

•JO.  (1(1(1 

i«i  nnn 17.8 

"ii.  n 

2(1.  OHO 

••(I.  5xo 

70  28  00 
70  20  00 

157  17 

157  HO 

s. 

SSK. 
(to 

TV 

Cir. 

Cir 

.1 

B 

Lower  clouds. 
Kajn  or 

snow. 

7 ii  : I 

"  £ 

m 

t^ 

to 

t  £ 

.3 

p 

1 

S 
i B 

| 

.5-c 

«           1 «a 
a 8 a 

o 

=  T           '3 

•5 

1 I I 

"t 

I'-  '        1 

li  or.  :: 

Apr.    1 

Apr.    2 

A  fir.   :: 

Apr.    4 

Apr. 

1 p.  111. 11  p.  111. 
3a.m. 
7  a.  m. 

11  a.m. 
3  p.  m. 
7  p.  ni. 

11  p. m. 

3  a.  m. 
7  a.  in. 

11  a.  III. 

3  p.  in. 

7  p.  m. 
11  p.m. 

211.  >7n i  29.880 

2!'.  M 

29.  HI 

30.10 
30.11 

3d.  Ill 

21).  050 

11.5 
ii. :; 
;:.  5 

10.9 
8.2 

0     •       30.15 

Apr.  fi 

Apr.    7 

00    :  Fair. <«>       ('l.mrty 
in        Cloudy 

157  55 
157  55 

157  55 157  55 

157  55 

Hidden. 
Hsze. 

o        I) 

0          (i Cir.     2 

Strat. 
Strat. 

Strat. 
Strat. Stlat. 
Strat. 

id.  90 

20. 117 
211  nil 

00  Clourtv 

1  .      Ckradj 

ci        Fair. 

Fair. 
157  55 

157  55 157  55 

157  55 

157 

157  55 

Strat. 
Strnt. 

Stiat. Strat. 
Strat. 
Rtrat. 

70  16  00 
70  16  00 

70  10  00 
70  1G  00 

lii  in) 

80.33 
30.  28 

2».  SS 

-.,,     ,,    ; 

16  00 

10  00 10  00 

00 55  00 

33  i  0 
Stiat. Strat. 

0 Strat. 

Strat o 

3  a.  m 

7  a.m.    • 
11  n-ni 

3  p.  in 

7  p.  n 
11  p. in.  2C.  15 

Clrar. ' 

Char. 

rim. 

70  JC  00 
70  1U  00 
70  10  00 
70  1C  00 
70  10  00 
70  16  CO 

Calm. 

Calm. Calm. Calm. 

Calm. 

\V.  ' 

;:  R.ID.  . 
7  a.  in.  2S.  I!) 

11  n.  m.  2".  45 
.  •_•»  i ; 

7p.m.    2.-.  21 n  p.  n, 

2H.  H5 20.  W 

29. ,-: 
2(1.  K5 -10.  li     20.84 

70  16  00 
70  it;  uo 
70  10  00 
70  21  00 
70  27  00 
70  28  00 

157  52 

157 
157  52 
157  45 

157  25 

157  17 

  i 

lliilllfli. 
Hidden. 
Ilidiicn. 

Cir.      7        0 
Cir.     :; 

Strat. Strat. Strat. 

Sliat. 
Strat. 
Stral. 

3  a.  In 

7  a.  ni. 
11  a.m.    2K.2 

3  ji.  n.. 7  I).  111.      2H.  21 

11  p.m.     2K  2» 

Cloiuly 

Cloudv1 

Cloud; 

Cloudy 

Onudy 
I'aii. 

Stiat. 
Str.it. Sivat. 
Strat. 

Stiat. Stl-Jt. 

-13.4 
-H.K 
-13.4 
-24.  0 

29.71 
2d.  73 
211.  65 
20.  05 
2!"  lii 

157  17 

157  17 

157  17 
157  15 
157  10 
157  12 

1'a-r. 

Clm.iiv 

Fair.  
' 

Cluiid.v 
157  12 
157  12 

157  12 

157  15 
157  00 

Strat. 
Strat. 
Strat. 

Strat. II 

:."'.  7-1 

29.  - 

29.  711 20.  U9 2(1.  04 

7.1  17  li.l 
70  47  00 

70  47  00 
70  57  00 
71  00  00 

0        a        II 
Hidden, Cir.     :;      o 

Clr.      i       " Cir      2       o 

ii  a.  m.    2S  Hi 
2S.  OH 

11  a.m.  2c  in 
3  p  i 

7  p.  m.  L-S.  on 
11  p.m.  ss.ni 

a.m.  2Kin a.m.  28.10 

i. m.  2J  10 
p.  in.  2".  ti5 

ji.  m.  2H.  0(1 

at  3.:;0  p.  tu. ;  also  at  11  p.m. i  Aurora  i:.  i  NE.,«ltltnde  23  . 

i.n  I'.n-  liainuii-lM,  Apiil  7,       1.IH  l.y  i-tnii|.:ii-i.-<.n   upon  id  inn  I"  Ktat'mn  :  ajijdinl  fri.iu  li  a.  in.  Apii!  :'..      Niiinlui  •  t   \i: 
lag trtp, AntroM ITo.  163.     In.^(rlllllfntal  i  IK.I.       .076. 



KXI'KIHTION  TO   i'OINT  UAKKOW,  ALASKA. 341 

METEOROLOGY  OF  THE  VOYAGE  FROM 
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AURORA. 

The  aurora  was  observed  hourly  during  the  whole  period  when  there  was  sufficient  darkness 

to  allow  it  to  be  visible,  and  any  extraordinary  appearances  observed  between  the  hours  were 
also  noted. 

The  bearings  given  all  refer  to  the  true  meridian,  and  us  well  as  the  alt  it  udes  arc  all  estimated, 
as  the  aurora  was  never  quiet  enough  for  instrumental  observation. 

The  brightness  of  the  aurora  was  estimated  on  a  scale  of  0  to  4. 

AURORAL  RECORD,  OOGLAAMIE,  ALASKA,  1881,  1832,  1883. 

Time  of  beginning  and  time  of  ending — Washington  time. 
October  17, 1881, 1.57  a.  m.  to  3.35  a.  m. — From  a  point  30°  W.  of  N.  through  Ursa  Major  and  the 

Pleiades  to  a  point  about  15°  E.  of  S.  It  was  a  brilliant  arch  of  white  light  showing  very  little 
tremulous  or  lateral  motion  and  only  a  few  merry-dancers  were  observed.  As  a  whole  it  had  a 
motion  to  the  S.  and  moved  nearly  45°  past  the  zenith  before  it  Avas  obscured. 

Oc1ob<r 1'-',  1881,  2.40  a.  m.  to  G.30  a.  m.— From  the  NNW.  to  the  SE.,  passing  through  Ursa 
Major,  the  Pleiades  and  Hyades.  Very  brilliant  white  light  without  any  changes  of  color.  Very 
bright  toward  its  southern  end.  Several  arches  appeared  in  succession.  Very  little  lateral  motion. 

October  27,  1881,  7  a.  m.  to  7  a.  m. — Observed  through  breaks  in  the  clouds.  It  was  appar- 
ently brilliant,  but  the  weather  was  too  cloudy  to  allow  it  to  be  observed. 

October  27  and  28,  1881, 10.30  p.  m.  to  8  a.  m.— From  a  point  5°  W.  of  N.  to  the  SE.  Not 
remarkably  brilliant,  but  displayed  a  good  deal  of  tremulous  motion,  and  sometimes  assumed  the? 
curtain  form.  At  first  it  was  white,  but  changed  to  sulphur  yellow.  Position  constantly  changing, 
but  the  change  confined,  to  the  higher  part  of  the  arch,  the  ends  retaining  a  comparatively  fixed 
position.  Time  of  ending  is  the  time  last  seen. 

October  30,  1881,  7  a.  m.  to  10  a.  m. — General  position  as  usual,  and  not  stationary  for  any  time. 
A  bright  arch  of  the  curtain  character  possessed  a  good  deal  of  motion,  both  of  vibration  and 
translation.  A  few  streamers  at  7.30  a.  m. 

November  3,  1881,  2.30  «.  m.  to  5  a.  m. — NW.  to  SE.,  passing  through  Ursa  Major  and  the 
Pleiades.  An  arch  of  irregular  form  and  pale  color.  Cloudiness  prevented  much  observation. 
But  little  motion  observed. 

November  C,  1881,  12.15  a.  m.  to  7.10  a.  m. — From  NNW.  to  nearly  SE.  Position  constantly 
changing.  Not  very  brilliant,  but  dimmed  by  the  superior  brilliance  of  the  moon.  There  were 
intervals  of  cessation  amounting  at  times  to  an  hour  and  more,  when  it  became  imperceptible. 
At  7  a.  m.  it  flashed  into  great  brilliance  for  a  short  time.  It  then  extended  from  the  horizon 
NNW.  through  Cygnus  to  Cassiopeia,  where  it  curved  back  toward  the  NW.  It  was  then  full  of 
quivering  vibratory  motion,  the  motion  being  mainly  lateral  or  back  and  forward  from  E.  to  W. 

November  7,  1881,  G  a.  m.  to  8.10  a.  m. —  General  direction  from  NW.  to  SE. ;  position  con- 
stantly changing.  Three  bands  sometimes  uniting  and  forming  one,  and  sometimes  two  arches. 

Very  brilliant  at  times  and  a  great  deal  of  vibratory  motion  observed. 

November  11, 1881,  9  «.  m.  to  10  a.  m. —  X.  to  NE.  Faint  bauds  changing  rapidly  and  vertical 
to  the  horizon.  There  were  several  patches  of  flocculent  light,  sometimes  approaching  the  curtain 
form,  but  always  very  faint. 

November  12,1881.  J.50  a.  m.  to  8. .'id  «.  m. —  When  first  seen  it  was  low  down  near  the  northern 
horizon  extending  from  NNW.  to  SE.,  and  rising  slowly.  At  7  a.  in.  it  extended  through  Ursa 
Major  and  Leo  down  to  the  SE.  At  8  a.  m.  nothing  remained  but  a  short  curtain  directly  below 
Cygnus.  A  faint  and  irregular  arch  with  a  slow  upward  motion.  Very  few  traces  of  color  and 
very  little  quivering  or  lateral  motion,  Rendered  fainter  by  the  moonlight.  Weather  clear. 

November  12  and  13,  1881,  10.50 p.  m.  to  10.30  a.  m.—  North,  low  down.     At  12  m.  a  very  faint 
arch  with  its  center  in  Gemini.     At  7  a.  m.  a  faint  light  extending  from  Orion  to  the  moon.    A 
streamer  in  the  E.  at  9  a.  in. ;  still  visible  at  10  a.  m.     Faint  rays  perpendicular  to  the  horizon, 
sometimes  scarcely  perceptible,  but  possessing  a  quick  flashing  motion  as  if  it  were  the  reflection 

II.  Ex.  44   40 
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of  lights  below  the  horizon.     \Yheii  the  arch  appeared  it  had  no  apparent  motion  and  only  lasted 
a  short  time :  the  light  in  the  S.  at  at  7  a.  m.  resembled  a  band  of  faintly  illuminated  cirrus  cloud. 

Xnvcmber  1~>,  1881,  3  «.  »».  io  3.15  a.  m. —  Position  not  observed.  Seen  through  breaks  in  the 
clouds. 

\onjiiln-r  Hi,  1881,  0.45  a. m.  In  1  <>.:!(»  a.  m. —  XW.  to  SE.;  position  continually  changing.  First 

seen  at  6.45  a.  in.,  when  the  clouds  rolled  oft1.  At  8  a.  in.  an  irregular  curtained  arch  ran  from  the 
XW.  horizon,  passing  S.  of  the  Pleiades  through  Orion  and  down  to  the  moon.  Below  this  to 

the  S.  was  a  complete,  arch  elevated  about  1.1-  'above  the  horizon  with  a  well  defined  dark  segment 
below  it.  Patches  of  nebulous  light  were,  at  the  same  time,  visible  in  different  parts  of  the  sky 
to  the  X.  and  XE.  At  t)  a.  in.  several  detached  segments  of  curtains  were  scattered  over  the 
zenith  and  X.  and  XE.  sky,  while  a  broad  and  pale  band  extended  round  the  southern  sky  IVom 

the  XW.  to  the  SE.,  forming  a  semicircle  elevated  about  10°  above  the  horizon  with  the  "  dark 

segment'' below  it.  At  10  a.  in.  all  that  remained  was  a  pale  narrowband  passing  through  the 
zenith,  and  at  10.30  all  had  faded  away. 

Xorembcr  1C,  1881,  9.30 p.  m.  to  11.55 p.  m. — From  XXW.  to  SE.,  constantly  changing  both  in 
position  and  appearance.  Arch  developed  rapidly  into  a  broad  curtain  with  a  number  of  streamers 
at  its  northern  end.  It  rose  rapidly,  passed  the  zenith  and  soon  faded  away,  and  was  succeeded 

by  another  very  brilliant  one,  of  intense  sulphur-yellow  color,  running  through  the  zenith  from  XW. 
to  SE.  There  was  a  quick  quivering  motion,  curtains  formed  and  faded,  and  faint  rays  shot 

upward  in  the  well-known  form  of  flames  arising  from  burning  alcohol ;  these  arches  followed 
each  other  in  quick  succession  and  seemed  mostly  to  be  propagated  from  the  SE.  to  the  XW. 
Disappeared  at  11.3.5  p.  m. 

Xi'ircmbcr  17, 1881,  7  a.  m.  to  11.40  a.  m. —  XW.  to  SSE.  A  low  arch  passing  through  the  belt  of 
Orion,  brightness  2.  Another  narrow  band  (brightness  3)  reached  from  XW.  horizon  to  the  Hyades. 
Very  little  change  was  exhibited  except  that  the  light  grew  gradually  paler,  and  at  9  a.  in.  had 
resolved  itself  into  a  number  of  nebulous  patche/s  scattered  over  the  southern  half  of  the  sky,  but 
at  the  same  time  a  bright  curtain  appeared  near  the  northern  horizon.  All  faded  and  became 
more  diffused,  and  finally  disappeared  at  11.40  a.  m. 

Xorember  IS,  1881,  1  a.  m.  to  I  p.  m. —  Large  auroral  streamers  rising  from  near  the  northern 

horizon  almost  to  the  zenith,  first  seen  at  1  a.  in.,  and  had  disappeared  at  l'  a.  m.  At  7.20  a.  in.  it 
reappeared,  and  several  bands  or  irregular  arches  appeared,  passing  through  the  zenith  from  XW. 
to  SE..  but  being,  to  a  great  extent,  obscured  by  clouds,  their  position  and  peculiarities  could  not 
well  be  determined.  The  arches  had  changed  at  9  a.  m.  to  a  broad  band  of  very  pale  diffused 
light  to  the  southward  running  through  Orion.  Seen  at  Intervals,  though  very  indistinct,  until 
1  p.  in.,  when  it  entirely  disappeared. 

yovem'ber  19, 1881,  3.10  a.  m.  Io  3. .'JO  a.  m. —  A  pale  narrow  band  appeared  in  the  zenith  running 
from  from  XW.  to  SE.  Disappeared  at  3.30  a.  m. 

\oi-ewbcr  1!>.  1881.  «nd  -0, 1881,  8 p.  m.  to  10.40  a.-m. — This  aurora  was  a  very  extensive  one 
and  assumed  a  very  great  variety  of  shapes  and  positions.  It  was  at  no  time  very  brilliant  as  a 
whole,  though  some  of  the  curtains  were  quite  bright.  There  were  but  few  traces  of  color  other 
than  bright  sulphur  yellow  and  white.  There  seemed  two  foci  from  which  the  rays,  bands,  and 
arches  seemed  to  spring,  one  in  the  XXW.  and  the  other  in  the  SE.  From  these  points  the  arches 
were  mostly  propagated  in  direction  of  their  length,  not  simultaneously  but  very  irregularly.  The 
development  of  the  arches  was  always  rapid,  and,  once  they  were  formed,  their  motion  upward  to 
the  zenith  and  to  the  southward,  though  not  very  perceptible  at  any  particular  instant,  was  also 
very  rapid.  At  7  a.  in.  the  greater  part  of  the  sky  was  more  or  less  illuminated:  bauds,  curtains, 
and  patches  of  pale,  nebulous  light  were  scattered  over  it  in  great  confusion.  After  this  if;  began  to 
fade,  and  disappeared  at  10.40  a.  m. 

Xorember  21,  1881,  9  a.  m.  to  10.20  «.  m. — Indistinct  and  dim:  seen  through  the  clouds,  so  (hat 
peculiarities,  if  any,  could  not  be  observed. 

Vri,v»<//o-21  find '22, 1881, 12  mid-day  to  lo.JO  «.  m. — Had  some  short  intervals  of  intermission  and 
pciiods  of  comparative  brilliancy.  The  light  was  very  pale  and  diffusive,  the  bands  mostly  broad 
and  ill  defined.  At  7  a.  m.  reached  its  greatest  brilliance,  when  a  bright  irregular  arch  was  formed, 
narrow  at  the  ends  and  very  broad  at  the  top.  The  broad  part  consisted  of  a  number  of  bands, 
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sometimes  reaching  the  number  of  six,  but  mostly  fewer.  When  at  their  broadest  they  extended 
from  Itcgulus  to  tlie  head  of  Orion.  All  the  arches  that  appeared  had  The  usual  motion  to  the 
southward.  There  \vas  a  good  deal  of  vibratory  motion,  lint  the  vibrations  being  extremely  short 

they  were  scarcely  perceptible.  -Most  of  the  arches  were  propagated  laterally  from  Hit-  SK. 
Finally  it  broke  up  into  numerous  rays  and  nebulous  patches  scattered  over  the  sky  and  disap- 
peared. 

\<>r<'uil»  >•  2-"..  1SS],  1  a.  m.  io  10.20  a.  m. — Commenced  as  faint,  diffused  light  near  the  northern 
horizon,  which  soon  'brightened  and  extended  to  the  eastward,  so  as  to  form  a  bright  curtained 
arch  which  at  -  a.  in.  extended  through  Ursa  Major,  through  (lemini,  and  a  little  above  Orion, 
with  li'ith  its  ends  sharply  curved  toward  the  X.  From  its  upward  side  rose  numerous  slender 
quivering  rays  of  almost  imperceptible  light,  which  sometimes  separated  from  the  parent  arch  and 
united  laterally  at  their  bases,  formiug  a  second  but  less  brilliant  arch  above  the  old  one.  Occa- 

sional streamers  appeared  at  its  north  end.  1  may  here  remark  that  the  sharp  curvature  of  the 
ends  of  arches  toward  the  X.  is  a  general  feature  up  to  the  present.  At  7  a.  m.  reduced  to  a  broad 
band  extending  a  few  degrees  along  the  northern  horizon  with  steady  light  and  brightness  ;:. 
Very  faint  arches  in  the  S. 

Eight  a.  m.  low  arch  running  from  SSE.  to  SW.,  E.  end  brilliant,  highest  point  between  Orion 
and  the  Hyades:  at  9  this  arch  had  developed  into  a  broad  fan-shaped  sheaf  of  pale  streamers 
rising  nearly  to  the  zenith.  After  this  it  gradually  faded  and  disappeared  at  JO. 20  a.  m. 

Xorrmbrr  _•">  nnil  24,  ISSl,  0.30  _p.  m.,  12  noon. — Faint  streaks  and  partly  developed  rays  in  tho 
SE.  at  !>.:W  p.  m.  ,Soon  afterwards  developed  into  several  broad  bands  of  very  irregular  shape 
extending  from  SK.  to  X\Y.  through  Frsa  Major.  Very  bright  spiral  whorls  in  the  SE.  at  11  p. 
HI.  while  a  faint  band  crossed  to  the  XW.  At  12  p.  m.  top  of  arch  was  in  Cygnus  pale  in  the  SK. 
but  bright  in  the  XW.  with  an  occasional  streamer.  After  this  slowly  faded,  and  all  that  remained 
until  0  a.  m.  was  a  baud  of  very  pale  diffused  light  lying  along  the,  S.  and  SW.  horizon. 

At  7  a.  in.  a  pale  semicircular  arch  extended  around  the  hori/on  with  an  elevation  of  about 
l.V  from  a  point  right  under  Regains  through  the  head  of  Orion,  and  ended  in  the  XW.  In  the 
AV..  when  brightest,  a  number  of  pale  converging  rays  shot  up  occasionally  towards  the  zenith, 
which  soon  afterwards  rose  and  formed  au  imperfect  corona  with  converging  point  exactly  in  the 
y.enitlt.  There  was  a  great  display  of  motion — very  rapid — up  and  down  and  lateral,  but  with 
nothing  approaching  regularity.  Merry  dancers,  whorls,  and  convolutions  followed  each  other  in 
quick  succession.  The  general  motion  was  from  S.  to  N.,  the  opposite  of  what  itusually  is.  After  it 
passed  the  zenith  it  became  very  bright  in  the  XW.  so  that  the  illumination  cast  therefrom  on  the 
snow  was  distinctly  visible;  occasional  dark  rays  at  this  time  shot  across  it  upwards  towards  the 
zenith.  They  appeared  very  dark,  and  seemed  like  shadows  of  some  opaque  bodies  thrown  across 
The  surrounding  brightness.  At  0  a.  m.  it  was  considerably  faded,  and  all  that  remained  was  the 
usual  faint  band  lying  near  the  southern  hori/on  running  from  SE.  to  XW.  At  about  11  a.  m.  it- 
brightened  somewhat  again  and  a  few  rays  again  appeared  in  the  N  W.  and  extended  nearly  to  the 
zenith.  Disappeared  at  12  m. 

.Xnri'iiilii-r  2-"),  1SS1.  .">  a.  m.  l<>  !)  n.  ?/'. —  Faint  patches  appearing  at  intervals  at  different  parl.s 
of  the  sky,  principally  in  the  K. :  at  S  a.  m.  had  developed  into  a  broad  wavy  line  running  from  SK. 
hoii/mi  through  zenith  to  the  XW,,  its  brightest  point  being  in  the  SE.  At  S  a.  in.  a-  small  arch 
from  SK.  to  X.  about  15°  above  the  horizon,  and  another  broken  irregular  arch  from  the  same 
point  To  the  XW.  but  very  faint;  still  seen  through  breaks  in  The  clouds  at  0  a.  in.,  but  immedi- 

ately afterwards  obscured. 

\orrinlnr  2<i,  1SS1,  2.20  n.  m.  1<>  .'i..">0  «.  //(.—Occasional  glimpses  of  auroral  bands  through  tho 
clouds  to  the  SK.  during  this  time. 

\i>rc niht'i-  27.  issi,  I  a.  /it.  to  It  «.  in. — 1'robably  brilliant,  but  the  clouds  prevented  it  being 
satisfactorily  seen.     At  2  a.  m.  the  light  appeared  to  form  a  circle,  round  the  zenith,  a  corona  being 

probably  formed.     An  arch  of  irregular  shape   ran  from  X.  to  SE.  at  an  elevation  of  about  !•"> 
above  the  northern  horizon  at  7  a.  m..  brightest  at  tho  X'.  end,  with  occasional  streamers.     After 
This  it  became  much  dimmer,  but  did  not  disappear  until  it  was  obscured  by  clouds  about  !>  a.  in, 

.\<>ri>)iihr>-  '_"•<,  1S.SI,  2  a.m.  in  1  j>.  m. — When  iirst  observed  it  appeared  as  two  low  broken 
nrclu-s  running  from  the  SK.  to  a  point  XXW.  At  tho  same  time  the  sky  was  covered  with  patches 
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ut'  nebulous  light  resembling  rirro-riiiimlus  cloud.  Changed  rapidly,  and  was  succeeded  by  a, 
brilliant  convoluted  arch  running  up  through  Orion's  "belt,"  through  Taurus,  and  through  Cassi- 

opeia, which  \vns  in  the  xenith  towards  the.  NAV.  Faint  and  irregular  until  7  a.  m.,  when  there 
was  another  burst  of  brilliancy.  A  brilliant  serpentine  arch  extended  from  the  NNW.  through 

1'rsa  Major  to  the  SE.  It  exhibited  none  of  the  usual  quiescence,  but  was  rapidly  and  intensely  in 
motion  with  streamers  shooting  u])wards  and  eon  verging  towards  a  point  in  Auriga.  There  was 
no  predominant  direction  of  motion,  and  the  general  diameters  changed  with  great  rapidity.  The 
sky  near  the  zenith  was  tilled  with  bands,  patches,  and  segments  of  arches,  but  all  was  changing 
every  minute.  The  amount  of  light  was  2,  but  uo  traces  of  color  appeared  other  than  white  ami 
pale  sulphur  yellow.  After  this  there  was  no  further  display.  The  light  became  diffused  and  dif- 

ficult to  locate,  with  isolated  patches  appearing  at  intervals  in  different  parts  of  the  sky  until  it 
finally  faded  about  1.  p.  in. 

Xovember  28  and  20,  LSS1,  11. ,10  p.  m  to  (i  a.  m. — First  observed  as  a  faint  band  starting  exactly 
at  Arc-turns  and  running  a  little  below  Ursa  Major  until  lost  in  the  clouds  near  Gemini.  This 
was  rapidly  succeeded  by  other  bands  and  patches  in  various  parts  of  the  sky  until  about  1.50  a. 
m.  of  the  29th,  when  a  magnificent  burst  of  energy  occurred.  Over  every  part  of  the  sky  uncov- 

ered by  clouds  masses  of  light  of  every  shape  and  form  Hashed  out  all  in  a  condition  of  intense 
vibration.  There  seemed  to  be  three  foci  of  activity,  one  E.,  one  S.,  and  one  W.  (magnetic),  each 
about  20°  above  the  horizon.  The  changes  in  character  were  extremely  rapid,  so  that  it  was 
impossible  to  get  a  mental  image  of  the  whole  phenomena'  at  any  particular  instant  of  time  owing 
to  this  fact :  the  variety  and  multiplicity  of  features  being  such  that  the  mind  could  not  grasp 
them  all  at  once.  A  brilliant  but  irregularly  formed  corona  appeared  with  its  converging  point 
in  Cassiopeia,  which  was  then  in  the  zenith,  and  (lashed  and  gyrated,  changing  its  character  and 
shape  every  instant.  The  colors  displayed  were  various  and  very  intense — orange,  green,  pink, 
rose,  yellow,  and  crimson ;  green  and  rose  predominated.  .Magnet  at  this  time  was  deflected  4°  17' 
to  the  west  of  magnetic  meridian.  The  display  lasted  about  twenty  minutes,  after  which  it  gradu- 

ally faded  ami  assumed  the  usual  diffused  and  indistinct  form.  The  increasing  cloudiness  pre- 
vented its  being  clearly  observed  afterwards,  but  traces  were  visible  until  6  a.  m. 

November  30,  1881,  4.30  a.  w.  to  l.'2~>  a.  m. — Patches  of  nebulous  light,  incipient  arches,  and 
occasional  pale  rays  slowly  developed  in  various  parts  of  the  sky,  all  more  or  less  diffused,  but 
constantly  changing  in  character.  A  pale  wavy  arch  at  7  a.  in.  ran  from  the  X  W.  through  Cygnns 
to  Arcturus,  where  it  bent  off  to  the  S.  until  lost  in  the  clouds  at  the  feet  of  Orion.  Sky  obscured 
after  7  a.  m. 

December  1,  1881,  1.50  a.  m.  to  JO  n.  m. — Faint  band  appeared  extending  from  a  point  almost 
due  X..  passing  through  Taurus  and  ending  in  Orion ;  narrow  and  moving  slowly  to  the  south- 

ward. Patches  and  bands  and  much  diffused  light  succeeded,  but  assumed  no  very  definite  forms: 

obscured  by  clouds  about  .">.:!()  a.  in. ;  still  visible,  though  faint,  until  10  a.  m. 
Decntnhrr  r>  ,mil  6',  1881,  11  p.  m.  to  2  «.  m. — First  observed  as  a  faint  baud  running  from  E.  to 

SS\V..  wiih  an  altitude  of  L'0°.  Remained  faint,  and  laded  away  occasionally,  but  very  difficult  to 
observe  from  the  haziness  of  the  sky.  At  12  in.  several  bauds  appeared  to  the  northward,  passing 

through  I'rsa  Major.  Not  seen  after  2  a.  in.  of  the  6th,  but  as  the  magnetic  needles  were  con- 
stantly disturbed  for  several  hours  afterwards,  it  probably  still  continued,  though  obscured  by 

clouds. 

Diri-n.hf,-  7.  1SS1,  S  <\.  m. — Small  patches  of  curtain  aurora  in  XW.  at  8  a.  m.,  with  an  altitude 
of  10°,  sending  up  one  long  streamer;  changing  rapidly. 

l>e<-emberS,  1881,  12. 30  «.  in.  to  12  midday. — This  was  one  of  the  most  magnificent  displays 
that  lias  yet  occurred  here.  First  appearance  was  in  the  S.  and  SE.,  and  for  several  hours  nothing 
appeared  but  a  few  pale  arches  and  bands  which  had  no  remarkable  feature  worthy  of  notice  ex- 
cept  the  rapidity  with  which  they  changed  their  position  and  character.  They  appeared  faded, 
and  reappeared  in  various  [/arts  of  the  sky  so  quickly  that  it  was  very  difficult  to  localixe  them. 
At  2.40  a.  m.  a  narrow  greenish-yellow  arch  with  a  beautiful  rosy  fringe  developed  in  the  SSE. 
and  in  a  few  minutes  extended  through  Taurus,  Cassiopeia,  and  Cygnus  down  to  the  X..  and  for 
about  ten  minutes  displayed  some  extremely  beautiful  tints,  especially  along  its  northern  half;  it 
seemed  to  be  composed  of  an  infinite  number  of  short  rays  in  a  condition  of  intense  vibration,  the 
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motion  being  principally  in  direction  of  its  length,  while  Hashes  of  the  most  vivid  coloring  beamed 
out  in  most  bewildering  variety.  At  the  same  time  nninenius  rays  and  ]>!itches  of  quivering  light 
appeared  in  various  parts  of  the  sky  in  quiek  succession,  dancing  and  gyrating  to  and  fro  swift  as 
the  lightning's  Hash.  While  the  northern  half  of  tiie  arch  remained  thus  brilliant,  the  southern 
half  faded  away.  A  lew  minutes  afterwards  a  patch  of  rosy  greenish  light  appeared  in  the  middle 
of  Orion  and  in  a  minute  or  two  developed  into  numerous  sheafs  of  rays  with  the  greatest  variety 
sind  intensity  of  motion  and  displaying  the  most  brilliant  colors  as  they  rose  and  converged  to  a 
point  close  to  the  star  Algol,  forming  an  imperfect  but  most  brilliant  corona,  which  swayed  and 
swirled  and  eddied  round  our  zenith  with  a  kaleidoscopic  magnificence  utterly  indescribable;  the 
changes  of  tint,  aspect,  and  position  were  so  rapid  and  numerous  that  the  eye  stro\e.  to  following 
their  bewildering  confusion  in  vain.  The  general  motion  was  to  the  N.,  though  a  brilliant  curtain 
was  at  the  same  time  moving  towards  the  zenith  from  the  N.  The  brilliance  of  the  moon  seemed 
to  have  little  effect  on  the  intensity  of  the  colors  which  appeared.  The  colors  were  very  numerous, 
orange,  yellow,  rose,  ruby-red,  peach-blossom,  emerald-green,  and  numerous  intermediate  tints 
changed  and  interchanged  in  beautiful  confusion;  the  whole  phenomena  of  waving  wreaths,  flick- 

ering fumes,  rays,  curtains,  fringes,  bauds,  and  flashing  colors,  the  strange  confusion  of  light  and 
motion,  presented  a  picture  of  which  words  can  convey  a  very  poor  idea.  The  whole  display  lasted 
about  30  minutes.  There  was  also  intense  magnetic  disturbance  during  this  time,  the  needles  being 
almost  unmanageable.  A.  peculiarity  of  this  Aurora  was  its  lowncss  in  the  atmosphere,  several 
patches  of  cloud  apparently  not  very  elevated  appearing  far  above  it.  Did  not  entirely  disappear 
until  about  12  midday.  The  apparent  elevation  of  the  cloud  may  have  been  caused  by  an  optical 
illusion. 

December  S  and  !>,  1.S.S1.  id.  50  />.  m.  to  Id  «.  m. — First  appeared  as  a  patch  of  nebulous  light 
immediately  below  Ursa  Major;  other  patches  soon  afterwards  appeared,  and  several  partially 
developed  arches  were  observed  up  to  midnight,  when  it  brightened  a  little  and  several  broad 
diffused  bands  were  found  passing  through  the  zenith.  Quivering  rays  appeared  to  the  SE.  in 
Orion,  and  a  partly  formed  corona  in  the  zenith  at  1  a.  m.  After  this  to  10  a.  in.  occasional  bands, 
patches,  and  rays  of  light  appeared  in  various  parts  of  the  sky.  and  several  times  ft  complete  arch 
was  formed,  but  mostly  pale  and  ill-defined.  The  magnetic  needles  were  disturbed  to  a  consider- 

able extent  about  8  a.  in. 

December  10,  1881,  10.30^7.  m.  to  12  in. — Faint  detached  rays  appeared  in  various  parts  of  the 
northern  quarter  of  the  sky,  and  a  few  converged  towards  the  zenith  from  Ursa  Major.  Soon 
afterwards  they  laded  considerably,  and  for  intervals  of  half  an  hour  at  a  time  were  entirely  in- 
visible. 

December  11,  1881,  5  a.  m.  to  8  a.  m. — Faint  and  irregular  in  shape,  no  variety  of  color,  and  but 
little  motion  other  than  the  general  motion  of  translation. 

December  11,  1881,  11  p.  m.  to  11.15  p.  m. — Straight  auroral  bands  converging  towards  the 
zenith,  all  faint  and  pale,  lasted  about  20  minutes. 

December  12,  1881,  2  a.  m.  to  10.50  a.  in. — Two  narrow  bands  (brightness  2)  running  from  the 
north  point  to  the  SE.  For  the  next  four  hours  the  sky  was  clouded,  but  at  7  a.  711.  a  pale  cur- 

tained band  low  down  in  the  north  under  Cygnus  with  a  few  rays  above  it;  this  rose  and  expanded 
into  numerous  others,  which  covered  the  sky  for  about  20°  on  each  side  of  the  zenith,  running  from 
NW.  to  SK.  There  was  very  little  motion  at  this  time,  but  the  magnetic  needles  were  a  good  deal 
disturbed.  At  9  a.  m.  there  was  a  very  irregular  curtained  arch  in  the  zenith  which  constantly 
and  rapidly  changed  both  its  position  and  character,  the  magnets  being  still  disturbed.  From  0.20 
to  10.30  a.  m.  the  aurora  was  invisible,  but  at  10.30  it  reappeared  in  the  shape  of  several  bands 
and  patches  of  ftoceulent  light  in  various  parts  of  the  sky  and  lasted  20  minutes,  when  it  tinally 
disappeared. 

December  12  and  13,  1881.  9  p.  in.  to  10.30  «.  m. — First  seen  at  '.'  p.  m.  as  a  broad  pale  arch  of 
lambent  luiuiniferons  vapor  running  from  N.  to  SF.  with  its  center  in  Gemini.  Front  this  posi- 

tion it  did  not  materially  change  until  nearly  1  a.  m.  of  the  13th.  The  dark  segment  was  very 
Strongly  marked  below  it.  This  is  the  first  aurora  of  this  kind  T  have  seen  since  our  arrival:  it  is 
also  the,  first  that  has  remained  for  so  long  a  period  stationary — nearly  four  hours.  About  1  a.  m. 
it  began  moving  upwards  and  augmented  greatly  in  brightness,  and  in  a  few  minutes  developed 
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iuto  an  extremely  brilliant  band  of  yellowish  white,  light  rising  I'roin  the  horizon  due  X.,  making  a 
great  .sweeping  curve  upwards,  and  extcuding  through  Cygnus  to  the  zenith,  Taoras,  aiul  dowa 
into  Orion.  There  was  much  quiet  movement,  the  vibrations  being  very  short,  mostly  i:i  direc- 

tion of  its  length,  but  no  variety  of  coloring.  The  pale  lia/y  arch  and  dark  segment  reformed  un- 
derneath, and  hung  for  sonic  time  longer  in  the  X.  and  NE.  The  bright  arch  above,  however,  soon 

moved  to  the  southward,  and  a  very  brilliant  .scries  of  broken  curtains  and  convolutions  appeared 
in  Orion,  but  all  soon  faded  considerably,  and  nothing  appeared  except  numerous  disconnected 
bands  and  patches  of  diffused  and  floceulent  light  until  about  4.30  a.  m..  when  il  disappeared  lor 
nearly  an  hour.  About  6  a.  m.  there  was  another  brilliant  burst  in  the  Is.  moving  very  rapidly 
towards  the  horizon.  Up  to  this  time  the  magnets  showed  very  little  disturbance,  but  immediately 
on  this  display  the  disturbance  became  very  great,  the  unifilar  magnet  being  deJlccted  out  of  the 

field  to  the  W.  so  far  that  the  azimuth  circle  had  to  be  removed  2°  10'  to  bring  it  back  so  as  to 
point  the  telescope  on  its  axis.  After  C  a.  m.  there  were  occasional  rays  and  bands  in  various  parts 
of  the  sky,  but  mostly  pale  and  indistinct.  All  disappeared  about  10.30  a.  m. 

December  14,  1881, 1  «.  m.  to  ~Lp.  m. — First  seen  very  indistinct  near  the  SE.  point  of  horizon, 
and  afterwards  only  at  intervals  glimpses  were  had  of  it  through  the  clouds,  and  was  last  seen  as 
a  narrow  band  of  white  light  extending  from  XW.  to  SE.  with  its  highest  point  in  Ursa  Minor  at 
1  p.  in. 

December  14  and  15, 1881,  10  p.  m.  to  2.30 p.  m. — Faint  traces  in  XE.,  where  it  remained  as  a 
series  of  irregular  patches  and  partly  arches,  disappearing  and  reappearing  from  time  to  time  up 
to  about  -  a.  in.  of  the  15th,  when  it  became  more  extensive  but  still  retained  its  diffused  and  irregu- 

lar character.  At  4  a.  m.  the  magnets  were  much  disturbed,  though  the  display  at  the  time  was 
very  faint;  the  weather  being  very  hazy  however  at  the  time,  it  was  difficult  to  determine  its 
extent.  Occasional  bands  formed  and  moved  southward  up  to  12  midday,  when  several  bands 
appeared  and  remained  for  a  short  time,  but  displayed  no  remarkable  features.  Disappeared  about 
2.30  p.  m. 

December  15, 1881,  11  p.  m,  to  11  a.  m.  December  1C. — Pale  arch  in  XE.  with  its  highest  point  in 

(. '.ennui,  but  as  the  clouds  soon  increased  rapidly  its  after  position  could  not  be  determined,  though 
occasional  traces  were  observed  through  breaks.  At  9  a.  m.,  IGth,  a  broad  pale  band  was  visible 
through  the  clouds.  It  was  not  seen  afterwards,  but  at  11  a.  m.  the  magnets  were  greatly  dis- 

turbed; the  unifilar  needle  being  so  strongly  deflected  to  the  eastward  that  it  was  necessary  to 
move  the  azimuth  circle  3°  4'  so  as  to  enable  observer  to  point  on  axis.  It  remained  in  this  con- 

dition for  nearly  three  hours. 
December  1C  and  17, 1881,  11  p.  m.  to  10.30  a.m. — Faint  traces  of  auroral  light  low  down  in  tho 

X  K. ;  at  12  midnight  a  still  arch,  broad,  pale,  and  with  the  dark  segment  strongly  marked  below  it, 
extended  from  the  center  of  Bootes  through  Gemini  down  to  the  head  of  Orion.  Very  little  motion 
was  perceptible,  and  soon  afterwards  it  disappeared,  but  soon  reappeared  again  as  a  few  straggling 
rays  in  Bootes,  which,  continued  to  fade  and  Uicker  for  a  time  and  then  faded  away  for  a  short 
interval,  and  so  it  fluctuated  until  about  (5  a.  in.  of  the  17th,  when  it  suddenly  became  more  bril- 

liant. A  brilliant  series  of  bands  and  arches  extended  across  the  sky  from  XW.  to  SE.,  passing 
through  and  on  both  sides  of  the  zenith  with  a  general  southward  motion.  There  was  much,  but 
not  to  a  remarkable  degree,  internal  vibratory  motion.  The  unitilar  magnet  was  deflected  so 

strongly  to  the  westward  that  the  azimuth  circle  had  to  be  moved  7°  12'  to  bring  it  into  the  field. 
Xumerons  bands  and  arches,  though  not  very  brilliant,  succeeded  each  other  rapidly  until  about  S 
a.  m.,  when  the  phenomena  became  less  distinct,  and  about  10.30  a.  in.  all  had  faded.  The  magnets 
remained  in  a  disturbed  condition  until  8  a.  m. 

December  17  and  18, 1881.  lip.  m.  to  1  p.  m. — Pale  nebulous  patches  appeared  low  down  in  tho 

X".  and  XE.  and  a  scarcely  perceptible  arch  accompanied  by  a  few  slowly  waving  rays  Conned  about 
12  111,  Afterwards  patches  appeared  and  disappeared  at  intervals,  and  occasional  arches  were 
formed,  principally  low  in  the  NIC.  About  (J.30  it  began  to  brighten,  and  a  rather,  bright  arch 
passed  down  to  the  southward  and  laded  away  into  a  band  of  nebulous  haze.  After  a  few  min- 

utes' quiescence  a  brilliant  patch  appeared  in  the  SE.  and  rapidly  developed  into  an  irregular  cur- 
tained arch  which  shot  up  numerous  slender  rays,  and  exhibited  very  intense  activity.  In  a  few 

minutes  it  had  risen  to  the  zenith,  where  a  brilliant  but  imperfect  corona  was  formed,  which  whirled 
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round  and  quivered  ;ui(l  vibrated  tor  u  minute  01  two  with  iiiti-ii.se  rapidity  and  then  slowly  moved 
to  the  northv.-ard.  its  coronal  charaeterchanging  into  the  irregular c.urlaiu  form.  There  were  some 
beautiful  Hashes  of  rosy  red  and  deep  green,  but  in  general  the  color  was  an  intensely  brilliant 

yellowish  white,  and  the  light  emitted  was  such  as  to  render  objects  distinctly  visible  half  a  milo 
away.  The  magnets  were  disturbed,  but  not  extremely.  At  s  ;i.  in.  the  greater  portion  of  the  sky 

seemed  covered  by  a  faintly  luminous  haze,  and  a  very  pah-  circle  of  diffused  light  exlcndedall  around 
the  skv  at  an  elevation  of  a  few  degrees  abo\  e  the  liorixon.  After  this  only  occasional  streaks 
and  patches  appeared  until  about  1  p.  in.,  when  it  disappeared. 

Ih-t-emhrr  is  mill  lit.  1SS1,  10,'tQ p.  m.  to  1.30 p.  in. — A  very  taint  arch  formed  in  the  XE.,  low- 
down,  which  rose  slowly  with  a  few  flickering  rays  shooting  from  its  upward  side,  and  at  12  in.  its 
highest  point  just  touched  Cor  Caroli  in  Canes  Venatici.  After  this  there  was  but  little  display 
other  than  a  few  straggling  patches  and  rays  scattered  irregularly  over  the  sky  until  about  8  a.  m., 
when  the  brightness  increased  considerably  and  streamers  appeared  in  various  parts  of  the  sky. 
Several  narrow  bands  or  arches  rose  from  the  X.  and  NE.,  broke  up  into  irregular  curtains,  and 
finally  passed  down  to  the  south,  when  they  faded  away  into  a  land  of  faintly  luminous  haze.  The 
magnetic  needles  were  deflected  to  the  W.  An  intermittent  period  again  intervened  until  about  10 
a.  in.,  when  another  period  of  brilliancy  occurred.  Several  bright  curtains  and  streamers  appeared 

in  the  S.  and  W.  but  did  not  exhibit  mu'ch  apparent  motion.  The  magnets  were  again  deflected, 
this  time,  to  the  E.  After  this  uo.noticeable  features  appeared,  and  at  1.30  p.  in.  a  few  pale  bands 
were  visible  in  the  zenith,  but  they  soon  disappeared  before  the  brightening  twilight. 

December  19  and  20,  1881,  11  p.  m.  to  11  «.  m. — Auroral  light  pale  and  diffused  and  appearing 
in  the  NE.  as  usual,  but  rather  unusually  stretching  thence  as  a  broad  diffused  band  towards  the 
W.  At  11.30  this  band  faded  away  into  a  kind  of  luminous  haze,  which  covered  the  greater  part 

of  the  sky.  and  across  this,  stretching  from  Uoo'tes  down  to  the  S\V..  two  parallel  black  bands 
appeared,  which  slowly  rose  towards  the  zenith,  still  retaining  t  he  same  shape  and  relative  positions 

and  looking  exactly  like  a  jet-black  aurora.  They  possessed  all  the  characteristics  of  ordinary 
auroral  bands  except  the  color,  and  occasionally  rays  of  shadow,  if  I  may  use  the  expression, 
streamed  from  their  upper  side,  much  the  same  as  rays  of  light  ordinarily  do  from  auroral  arches. 
The  cause  of  this  phenomenon  seemed  to  be  that  two  long  rents  appeared  in  the  luminous  haze 
and  took  and  maintained  for  a  considerable  time  the  form  of  long  bands  stretching  across  the  sky. 
They  were  certainly  not  streaks  of  cloud,  for  the  stars  shone  brighter  through  them  than  in  any 
part  of  the  neighboring  sky:  their  motion  was  not  that  of  cloud,  and  their  black  color  was  given  by 
contrast  with  the  surrounding  luminous  haze.  After  passing  the  zenith  they  disappeared,  bnt 
afterwards  nothing  appeared,  for  several  hours  other  than  a  few  nebulous  patches  here  and  there, 
and  the  faintly  luminous  haze,  which  still  remained  unchanged  as  long  as  it  could  be  observed, 
observation  being  rendered  ditlienlt  by  the  increasing  cloudiness.  From  S  to  10  a.  m.  several 
bands  appeared  through  the  clouds  in  and  near  the  zenith,  and  during  that  time  the  magnets  were 
very  much  disturbed.  Last  traces  observed  at  11  a.  m. 

])fccml>fr  20  «,t<l^\.  1SS1.  II  />.  m.  t<>  10., 'Id  <i.  m. —  Faint  nebulous  masses  of  faint  light  low  down 
in  the  XE.,  which  soon  expanded  into  a  narrow  still  arch  running  from  Arctnrns  through  Canes 

Ycnatici  and  down  until  lost  in  the  haze  in  the  SI-].  It  rose  very  slowly,  and  as  it  approached  the 
zenith  divided  into  two,  and  afterwards  into  several,  which  passed  towards  the  S.,  where  they  faded 

into  a  nebulous  haze  and  at  J.I 5  of  the  L'lst  nearly  all  the  visible  sky  was  covered  with  bands, 
patches,  and  imperfect  arches,  the  general  direction  of  which  was  from  X\V.  to  SE.  This  con- 

dition of  things  remained  until  about  1(1  a.  m.,  when  there  was  a  brilliant  burst  of  short  duration, 
consisting  chiefly  of  vertical  rays  in  extremely  rapid  motion,  and  converging  towards  the  zenith 
where  a  brilliant  but  imperfect  corona  was  formed,  lasting  for  a  few  minutes.  A  brond  waving 
band  moved  up  rapidly  from  the  X.  and  collected  into  a  mass  at  the  zenith,  and  passed  as  rapidly 
to  the  SK.  The  brightness  was  fully  t,  and  the  colors  principally  while  and  yellow  with  tinges  of 

green  and  rose  on  the  edges.  Magnets  much  disturbed.  1'nitilar  deflected  towards  the  east.  Ill 
about  twenty  minutes  the  display  was  over,  and  all  that  remained  \\cre  numerous  patches  of  light 
all  round  the  horizon,  which  soon  also  disappeared. 

l>f'fciiihi'i-  L'l  mill  I'l',  1SS1.  II)  f>.  in.  to  1  /*.  in.— As  has  been  usual  for  some  time  back  in  the  com- 
mencement of  auroras,  a  few  tloeculent  patches  of  hazy  light  appeared  low  down  in  the  XK.,  which 
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slowly  changed  from  time  to  time;  those  first  appearing  soon  fading  away  and  giving  placr  to 
others  of  similar  character  until  about  11.30,  when  they  assumed  the  form  of  a  regular  arch,  quiet 
and  narrow,  and  extending  from  X.  to  SE.  with  an  altitude  of  about  20  degree.-,  li  rose  very 

slowly  and  showed  varying  degrees  of  brightness,  but  was  generally  pale.  At  .'!  ;;.  in.  of  the  22d 
its  center  was  in  Ursa  Major,  and  between  l>  and  7  a.m.  its  center  was  in  Auriga.  After  it  passed 
the  zenith  it  imperceptibly  faded  into  a  diffused  luminous  haze,  which  covered  the  greater  part  of 
the  visible  sky.  Sections  of  half-formed  curtains  and  arches  appeared,  from  time  to  time,  and 
afterwards  a  very  bright  one  formed  in  theE.  about  11  a.  m.  Traces  of  it  were  still  visible  at  1  p.  ID. 

Itn-t'inliT  22  <oid  2.'5, 1SS1, 1.1.30  j>.  m.  to  2.13 p.  M. — Faintly  luminous  haze  appeared  iu  the  NE. 
at  11.30,  but  soon  afterward  disappeared  in  the  haze  which  covered  the  sky.  About  2  a.  in.,  23d, 
it  reappeared  in  nearly  the  same  position  and  apparently  shining  through  the  Laze.  After  this  it 
became  brighter,  showed  more  motion,  and  developed  more  rapidly.  Faint  arch  succeeded  faint 
arch,  and  bands  and  curtains  nourished  and  faded  too  numerously  and  too  irregularly  to  particu- 

larize, until  about  -J  a.  m.,  when  an  imperfect  corona  was  formed  with  its  culminating  point  almost 
in  the  zenith.  There  was  considerable  variety  of  colors,  yellow,  pink,  red,  and  white,  the  total 
light  emitted  being  probably  equal  to  that  of  a  full  moon,  but  as  the  emitting  surface  covered  the 
greater  part  of  the  sky  the  light  was  much  more  diffused  than  moonlight.  This  period  of  intensity 
continued  until  about  5.30  a.  m.,  when  the  bands  and  arches  gave  place  to  a  diffused  light  spread- 

ing over  the  greater  part  of  the  visible  sky.  There  was  great  magnetic  disturbance  during  the 
period  of  maximum  displays.  The  unifllar  magnet  was  deflected  to  the  E.  so  as  to  necessitate  the 

movement  of  the  azimuth  circle  through  4°  10',  while  the  dip  of  the  weighted  dip  needle  increased 
2°  15'.  Last  traces  were  observed  at  2.15  p.  m. 

December  23  and  24, 1881,  8.302?.  m.  to  2.15^.  in. — At  8.30  p.  m.  a  faint  pinkish  ray  rose  from, 
the  !SE.  and  extended  upwards  almost  to  the  zenith,  but  lasted  only  a  few  minutes.  Luminous 
patches  soon  afterward  appeared  in  the  NE.,  and  a  narrow  quiet  arch  soon  was  formed,  which 
remained  quiescent  for  about  half  au  hour,  when  it  began  to  move  rapidly,  shooting  out  rays  as  it 
approached  the  zenith,  forming  a  pale  but  imperfect  corona  with  its  culminating  point  in  Cassiopeia. 
This  is  the  first  occasion  of  such  activity  at  such  an  early  hour.  It  was  of  short  duration,  how- 

ever, and  was  succeeded  by  the  usual  diffused  light  or  luminous  haze  occasionally  interspersed  by 
bands  and  patches  of  deeper  light.  Several  bauds  developed  about  1  a.  in.  of  the  24th,  and  after- 

wards became  uumerous,  forming  generally  low  down  in  the  XE.  and  moving  slowly  toward  the 
zenith,  where  they  generally  became  broader  and  more  diffused,  sometimes  dividing  into  two  or 
more.  The  brightness  seldom  exceeded  2,  but  the  haziness  of  the  sky  dimmed  it  to  a  great  extent. 
At  7  a.  in.  all  that  remained  was  a  rather  bright  light  low  down  in  the  SW.  behind  the  clouds, 
with  patches  of  luminous  haze  in  various  parts  of  the  sky.  Although  the  phenomenon  at  this 
time  showed  no  appearance  of  intense  activity,  yet  the  magnets  were  greatly  disturbed.  The  hori- 

zontal force  was  greatly  increased,  as  was  also  the  vertical,  while,  the  needle  of  the  declinometer 
was  deflected  first  to  the  W.  and  then  to  the  E.,  the  former  deflection  taking  the  magnet  out  of  the 
field  of  the  telescope.  Very  little  brilliancy  was  exhibited  until  about  1  p.  m.,  when  there  was 
quite  a  burst  of  light  and  intensity.  Rays,  bands,  convoluted  curtains,  and  flashes  of  quivering 
light  appeared  over  the  greater  part  of  the  sky.  Numerous  rays  shot;  up  from  all  sides  toward  the 
zenith,  but  no  proper  corona -was  formed.  [Magnetic  disturbance  lasted  all  through  the  display, 
which  finally  disappeared  about  2.15  p.  in. 

December  24  und  25,  1881, 9 p.  m.  to  10  n.  in. —  Patches  of  light  low  down  in  the  NE.,  which 
broadened  out  into  luminous  haze,  that  extended  slowly  upward  toward  the  zenith,  shooting  up 
occasional  rays,  which  about  1  a.  m.  developed  into  a  faint  arch  near  the  zenith.  Other  arches 
increasing  in  brightness  succeeded  this  in  quick  succession  until  about  3  a.  in.,  when  the  light  was 
spread  all  over  the  sky,  sometimes  as  curtains  and  bands  and  broken  segments  of  arches,  some- 

times as  large  flocculeut  masses  looking  like  cumulous  clouds  illuminated  by  transmitted  light. 
There  were  periods  of  quiescence  alternating  with  brief  displays  of  activity.  No  colors,  however, 
were  observed  beyond  the  usual  white  and  yellow,  but  these  at  times  were  very  intense,  reaching 
the  maximum  of  brightness.  Alter  lasting  for  about  an  hour  the  display  gradually  subsided,  and 
until  7  a.  m.  only  occasional  patches  and  bands  appeared  irregularly  in  various  parts  of  the  sky, 
but  being  mostly  brightest  in  fhcAV.  From  7  to  S  a.m.  the  brilliance  rapidly  increased.  Curtains, 
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broken  arches  in  every  variety  of  convolution  spread  extensively  over  the  sky,  being  propagated 
from  the  E.  toward  the  W.,  and  being  brightest  in  the  S.  and  W.  Declination  and  vertical  force 
increased  and  the  horizontal  intensity  decreased.  Ended  at  10  a.  in. 

December  20, 1881, 1  a.  m.  to  10  «.  m. — Very  pale  and,  irregular  in  shape  and  position.  Seldom 

si  complete  arch  appeared,  and  when  it  did  its  outlines"  were-  mostly  very  undefined  and  its  con- 
tinuance very  brief.  The  sky  was  very  hazy,  so  that  it  was  only  near  the  zenith  that  the  phe- 
nomenon could  be  observed.  At  9  a.  in.  a.  narrow  but  bright  arch  formed  in  the  XE.  and  rose 

rapidly  toward  the  zenith.  As  it  rose  it  displayed  a  peculiar  intermittent  kind  of  activity,  espe- 
cially when  it  reached  the  zenith.  Pulsations  of  intense  vibratory  motion  passed  along  it  from 

oMW.  to  SE.  in  direction  of  its  length  at  short  intervals,  each  succeeded  by  brief  intervals  of  qui- 
escence. Once  it  reached  the  zenith  it  began  to  fade,  or,  rather,  its  outlines  became  indistinct, 

and  it  slowly  passed  down  to  the  southward,  when  it  changed  into  the  usual  luminous  haze.  The 
magnets  at  this  time  showed  great  increase  in  vertical  force  and  decrease  in  horizontal  intensity. 
Previously,  at  C  a.  m.,  they  showed  another  period  of  disturbance,  although  scarcely  any  aurora 
was  visible.  There  was  at  no  time  a  brilliant  display,  but  during  most  of  the  time  the  magnets 
were  as  much  disturbed  as  during  the  most  brilliant  ones. 

December  20  and  27,  1881,  11  p.  m  to  1  a.  m. — A  faint  arch  running  from  2f.  to  E.  very  low 
down  appeared  behind  the  haze,  and  afterwards  traces  of  light  and  portions  of  bauds  were  observed 
in  various  parts  of  the  sky  near  the  zenith,  until  about  7  a.  m.  the  27th.  The  night  was  however 
so  cloudy  and  hazy,  that  its  characteristics  could  not  well  be  observed. 

December  27  and  28,  1881,  11  p.  m.  to  1  p.  m. — A  faint  diffused  arch  appeared  low  down  in 
the  NE.,  which  remained  with  but  very  little  change  for  several  hours.  This  aurora  lasted  with 
several  periods  of  intermission  until  1  p.  in.  of  the  28th,  but  there  was  no  brilliant  display  of 
either  light  or  color.  Occasional  arches  arid  parts  of  arches  formed  in  various  parts  of  the  sky, 
but  they  were  always  pale  and  of  brief  duration.  The  only  noticeable  peculiarity  of  this  aurora 
was  the  extent  and  brightness  of  the  luminous  haze.  It  covered  most  of  the  sky,  and  at  times 
assumed  a  peculiar  stratified  appearance,  like  numerous  polar  bands  very  close  together.  Some- 

times it  broke  up  into  patches  of  deeper  density,  and  sometimes  was  so  diffused  as  to  almost 
disappear.  At  3  a.  in.  the  magnets  were  considerably  disturbed,  the  unifllar  being  strongly 
deflected  to  the  east. 

December  29,  1881,  4  a.  m.  to  2p.  m. — First  appeared  as  narrow  bands  running  from  the  SE. 
towards  the  zenith,  which  soon  rose  and  spread  over  the  sky,  assuming  the  usual  hazy  and  diffused 
character.  Bands,  rays,  and  partly  formed  arches  appeared  from  time  to  time,  but  presented  no 
marked  features  worthy  of  notice.  There  was  no  apparent  internal  motion  and  no  variety  of  color. 

At  8 'a.  in.  it  was  at  it.s  brightest,  and  covered  the  greatest  extent  of  the  sky,  but  did  not  reach  a brightness  exceeding  2.  The  magnets  were  however  a  good  deal  disturbed,  the  vertical  force  and 
eastern  declination  increased  and  horizontal  intensity  decreased.  These  conditions  continued 
with  but  slight  change  until  10  a.  m.,  after  which  the  magnetic  disturbance  decreased,  and  the 
auroral  light  faded  away,  but  did  not  entirely  disappear.  Traces  of  it  were  visible  until  about 
2  p.  in. 

December  oO,  1881, 1  a.  >n.  to  1  a.m. — Traces  of  aurora  seen  through  haze  at  1  a.  m.,  but  it  was  too 
cloudy  to  observe  either  its  beginning  or  ending. 

January  1,  1882,  7  a.  m.  to  1  a.  m. — Traces  of  aurora  bauds  seen  through  the  clouds  at  7  a.  m. 
Beginning  or  ending  not  observed,  owing  to  cloudiness  of  weather. 

January  2, 1882, 4.1.3  a.  m  to  10.30  a.  »t. -^-Narrow  arch  running  from  W.  to  SE.  low  down  toward 
the  southern  horizon.  Very  little  motion,  and  brightness  about  2.  It  rose  very  slowly  toward 
zenith  where  it  became  broken  up,  and  assumed  the  diffused  character.  After  this  it  maintained 
a  fluctuating  existence  until  10  am.  At  8  a.  in.  a  few  rather  bright  streamers  appeared  in  the  N., 
and  extended  themselves  across  the  sky  toward  the  SE.  but  soon  faded  away.  Magnets  were 
slightly  disturbed. 

January  3,  1882,  7  «.  m.  to  9  a.  in. — A  few  patches  appeared  at  intervals  between  7  a.  m.  and  9 
a,  m.    None  of  them  were  bright ;  all  were  irregular  in  shape  and  seemed  to  start  from  no  point  in 
particular  but  apparently  seemed  suddenly  to  burst  out  of  the  sky  and  alter  flickering  for  a  short 
time,  disappeared.     Magnets  were  slightly  disturbed. 

II.  Ex.  M   -17 
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January  4,  1S82,  2  a.  111.  to  t)  a.  m. — Faint  arch  low  down  in  (lie  Nlv,  scarcely  distinguishable 
from  a  long  band  of  cirrus  cloud  which  after  languishing  tor  a  short  time  disappeared  and  did  not 
reappear  until  7  a.  in.,  when  a  few  fugitive  bauds  appeared  in  the  NE.  which  soon  developed  into 
a  well  marked  curtain  (brightness  3).  There  was  but  little  vibratory  motion  and  not  much  change 
in  color.  Declinometer  needle  deflected  slightly  to  the  E.  and  vertical  intensity  increased,  accom- 

panied by  a  slight  decrease  in  horizontal  intensity.  After  this  there  was  very  little  visible  except 
an  occasional  patch,  or  ray,  lasting  generally  only  a  few  minutes.  All  disappeared  at  9  a.  in. 

January  5,  1882,  1  a,  in.  to  8.30  a.  m. — Occasional  rays,  curtains  and  patches  of  light  from  1  a. 
m.  to  7  a.  m.,  uone  very  bright  and  all  of  brief  duration.  There  was  very  little  apparent  motion. 
The  vaiious  curtains  and  patches  did  not  usually  have  a  regular  forward  motion  in  auy  direction. 
They  appeared  to  burst  out  of  the  sky,  fluctuate  for  a  few  minutes,  and  then  disappear.  At  7  a. 
m.,  however,  an  irregular  curtained  arch  appeared  ascending  from  Taurus  to  Bootes  with  its  center 
slightly  N.  of  zenith.  It  exhibited  momentary  bursts  of  vibratory  motion  and  was  brighter  at  its 
southeastern  end.  Its  brightness  was  about  2.  The  magnets  were  greatly  disturbed,  the  horizon- 

tal force  decreased,  the  vertical  intensity  greatly  increased,  and  the  declination  to  E.  also  increased ; 
ended  about  8.30  a.  m. 

January  5  and  G,  1882,  11  p.  m.  to  3.30  p.  m.— Appeared  as  a  narrow  pale  arch  running  from  X. 
to  SE.,  with  its  center  in  Gemini.  It  lasted  only  a  short  time,  and  exhibited  no  apparent  motion. 
It  reappeared  at  rather  lengthened  intervals,  mostly  low  down  in  the  N.  and  NE.,  and  never  very 
bright  or  high,  and  was  last  observed  at  3.30  p.  m. 

January  (J  and  7, 1882, 11  p.  m.  to  7.30  ̂ j.  m. — Luminous  haze  all  round  the  horizon,  with  a  dark 
circle  of  about  5°  width,  corresponding  to  the  well-known  dark  segment  below  it.  From  this  haze 
numerous  rays,  so  faint  and  ethereal  as  to  be  almost  imperceptible,  shot  up  towards  the  zenith.  In 
fact,  it  appeared  as  if  a  series  of  pulsations  or  ethereal  quiverings,  which  almost  eluded  the  grasp 
of  vision,  passed  over  the  sky  in  a  kind  of  rythmic  unison ;  the  converging  point  of  motion  being 
the  zenith.  This  phenomenon  continued  until  the  light  of  the  moon,  which  soon  rose,  rendered  it 
invisible.  Occasional  curtains  and  arches,  mostly  pale  and  irregular  in  shape,  followed.  At  7  a. 
m.  a  very  pale  arch  ran  from  NW.  to  SE.,  through  Taurus  and  Bootes,  and  after  remaining  a  short 
time  it  slowly  faded  away. 

January  S,  1882,  1  a.  m.  to  10.40  a.  m.— Appeared  first  in  the  usual  form  of  a  faint  still  arch, 
extending  from  N.  to  SE.,  and  possessing  a  slow  upward  motion.  At  2  a.  m.  it  had  risen  to  the 
zenith,  when  it  divided  into  six  or  seven  narrow  bauds,  brightness  about  2,  with  considerable 
vibratory  motion,  but  no  streamers.  After  passing  the  zenith  it  became  diffused  and  soou  disap- 

peared. Bands  and  curtains,  patches  of  light,  and  detached  rays  succeeded  in  quick  succession, 
appearing  in  various  parts  of  the  sky,  but  none  were  very  brilliant  or  of  long  duration.  There 
were  intervals  of  quiescence  when  scarcely  any  light,  other  than  the  usual  luminous  haze,  was  vis- 

ible, and  this  was  generally  by  an  interval  of  display  more  or  less  brilliant  until  about  10  a.  m., 
when  there  was  quite  a  brilliant  .one.  Several  rays  appeared  in  the  NW.  and  the  SE.,  which  prop- 

agated themselves  toward  the  zenith  where  they  met,  forming,  an  irregular  but  brilliant  arch, 
exhibiting  an  extremely  rapid  motion.  Numerous  short  rays  shot  tip  and  whirled  to  and  fro, 
beautiful  tints  of  pink,  yellow,  and  green  flashed  out,  convoluted  curtains  appeared  and  rolled  and 
unrolled  themselves,  swaying  to  and  fro,  as  if  hung  out  by  invisible  hands,  but  all  changing  so 
rapidly  that  it  was  very  hard  to  point  their  place.  The  brightness  at  this  time  was  fully  4.  At 
10.30  a.  m.  it  began  to  fade;  in  about  twenty  minutes  all  had  disappeared. 

January  8  and  9,  1882,  10 p.  m.  to  10  a.  m, — Occasional  rays  appeared  in  the  SE.,  just  above 
the  head  of  Orion,  and  soon  afterwards  a  pale  arch  was  formed  extending  from  NW.  to  SE.,  which 
grew  brighter  as  it  rose,  and  at  12  m.  formed  quite  a  brilliant  arch,  with  its  center  in  Ursa  Major, 
and  after  remaining  for  a  time  in  zenith  slowly  faded  away  towards  the  S.  Occasional  arches, 
bands,  and  llorculent  patches  followed,  but  presenting  no  remarkable  features  until  about  7  a.  m., 
when  there  was  a  great  increase  in  brilliancy,  lasting  for  about  half  an  hour.  A  series  of  great 
semi-circular  whorls  spread  over  the  sky  in  a  condition  of  interne  agitation.  There  was  one  in 
Orion,  one  in  Bootes,  one  in  Andromeda,  and  a  very  brilliant  one  curved  through  Ursa  Major. 
The  color  was  bright  sulphur  yellow,  with  some  tints  of  pink  and  rose.  The  magnets  were  con- 

siderably disturbed.  Horizontal  force  decreased,  and  vertical  intensity  greatly  increased,  while 
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the  declination  was  irregular,  being  sometimes  easterly  and  sometimes  westerly.     After 
was  over  the  light  greatly  laded  aud  finally  disappeared  about  10  a.  in. 

January  !>  <ind  10,  1SS2,  10  p.  m.  to  1.50  «.  m.  —  Appeared  as  a  quite  still  arch,  low  down  in  tho 
NE.,  with  the  dark  segment  distinctly  visible  below  it.  About  113  in.  it  had  risen  almost  to  zenith 
and  grown  considerably  brighter,  but  at  no  time  did  the  brightness  exceed  2.  There  was  some 
slight  vibratory  motion,  but  it  soon  began  to  fade,  and  after  nearly  disappearing  brightened  up 
aud  formed  a  broad  irregular  arch,  running  from  the  NW.  through  Gygnus,  through  the  zenith  and 
down  through  Cauis  Minor,  displaying  considerable  vibratory  motion  ;  this  was  at  1  a.  m.  of  the 
10th.  At  2  a.  m.  all  had  disappeared.  Magnets  very  little  disturbed. 

January  10  and  11,  1882,  11  p.  m.  to  8  a.  m.  —  Traces  of  hazy  light  appeared  low  down  in  the  E.; 
afterwards  succeeded  by  several  faint  arches,  which  rose  slowly  and  generally  faded  or  became 

very  diffused  as  thej'  approached  the  zenith.  At  3  a.  m.,  llth,  a  bright  broad  arch  ran  from  NW. 
to  SE.  through  Cygnus,  Ursa  Major,  and  Leo.  Several  whorls  and  patches  succeeded  until  about 
8  a.  in.,  when  all  had  disappeared. 

January  13,  1882,  11  p.  m.  to  12  m.  —  Auroral  arches  observed  through  the  clouds  and  drifting 
snow  near  the  zenith  between  11  p.  m.  and  12  m. 

January  14  and  15,  1882,  10  j).  m.  to  12  midnight.  —  Pale  narrow  arch  appeared  low  down  in  the 
NE.,  which  rose  slowly  and  as  it  approached  the  zenith  was  succeeded  by  others  below,  flocculent 
patches  and  much  diffused  light  at  the  same  time  in  various  parts  of  the  sky.  This  condition  of 
arches,  patches,  and  bands  and  diffused  light  constantly  changing,  but  the  general  features  remain- 

ing the  same,  continued  till  10  a.  in.,  after  which  they  became  paler  and  entirely  disappered  at  12  m. 
January  15,  1882,  10^.  m.  to  0.30  a.  m.  —  The  usual  low  arch  appeared  in  the  NE.  with  the  dark 

segment  for  a  time  clearly  visible,  but  as  the  arch  arose  the  segment  disappeared.  This  arch  rose 
very  slowly,  but  presented  an  appearance  of  an  extremely  rapid  internal  quivering  while  numerous 
short  rays  fringed  its  upper  side  which  swayed  and  flickered  like  the  flame  of  burning  alcohol.  A 
succession  of  similar  arches  followed  until  5  a.  m.  They  were  all  pale,  and  after  the  latter  hour 
only  a  few  patches  were  visible,  and  all  had  disappeared  at  0.30  a.  in. 

January  17,  1882,  1  a.  m.  to  1  a.  m.  —  Faint  low  arch  in  NE.  remained  stationary  for  a  time  aud 
then  rose  slowly  and  became  broken  up  and  diffused;  sometimes  it  entirely  disappeared  for  a  time, 
reappeared  as  occasional  patches  and  curtains  which  maintained  a  fluctuating  existence  until  7 
a.  in.  when  it  had  disappeared. 

January  17  and  18,  1882,  10  p.  m.  to  8  a.  m.  —  Quiet  arch  low  in  NE.  It  rose  very  slowly,  and 
about  2  a.  in.  18th,  had  reached  the  zenith  where  it  had  broken  up  into  sundry  bands  and  patches 
which  soon  faded  away  into  an  extensive  luminous  haze  which  continued  until  about  8  a.  m. 

January  19,  1882,  1  a.  m.  to  4  a.  m.  —  Traces  visible  through  rents  in  the  clouds  near  zenith  at 
1  a.  m.  and  4  a.  in. 

January  20,  1882,  4  a.  m.  —  Several  bands  in  the  zenith  visible  through  rents  in  the  clouds  at 
4  a.  m. 

January  21,  1882,  4  a.  m.  to  4.30  a.  m.  —  At  4  a.  m.  the  sky  which  had  been  previously  cloudy  sud- 
denly cleared  up  and  a  pale  arch  appeared  extending  from  NW.  to  south  and  elevated  about  20° 

above  the  SW.  horizon.  After  rising  slowly  for  a  few  minutes  it  suddenly  burst  into  a  state  of 
intense  activity,  and  at  the  same  time  moved  rapidly  toward  the  zenith,  the  distance  between  the 
head  of  Orion  and  the  zenith  being  passed  over  in  about  five  minutes.  Numerous  swirling  rays 
ran  along  it  shooting  upwards  and  apparently  converging  toward  Capella.  A  kind  of  compressed  or 
foreshortened  corona  was  formed,  and  from  the  rapidly  changing  swirls  aud  convolutions  various 
brilliant  colors  flashed  out,  green,  pink,  rose,  aud  yellow  being  the  prevailing  tints.  The  magnetic 
instruments  were  strongly  deflected.  The  horizontal  force  decreased,  the  vertical  intensity  in- 

creased and  tho  easterly  declination  increased.  The  sky  became  clouded  at  4.30.  No  more  was 
observed. 

January  23,  1882,  12  a.  m.  to  10  a.  m.  —  A  patch  of  flocculent  light  appeared  near  the  horizon 
in  the  NE.  Others  soon  after  appeared  and  several  times  approached  the  arch  form  until  1'  a.  m. 
From  that  time  there  was  a  peridd  of  cessation  until  4  a.  in.,  when  a  f;tinl  arch  appeared  to  the 

S.  and  moved  slowly  up  toward  the  zenith,  when1  it  divided  into  a  broad  series  of  bands  running 
from  N.  to  SE.  After  a  time  the,  ditlused  condition  succeeded,  and  remained  until  10  a.  in. 
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January  23  <nid  24,  1882,  10.30  p.  m.  to  8  a.  m. — A  few  patches  low  dowu  in  the  NE.  soon  roso 

suid  tunned  a  pale  broad  arch  with  its  center  touching  I'rsa  Major,  which  soon  laded  away  and  did 
not  appear  until  about  -1  a.  in.  of  the  24th,  when  a  low  pale  arcli  appeared  to  the  southward  with  its 
••enter  in  Orion.  This  slowly  rose  until  it  approached  the  zenith,  when  it  became  stationary  and 
remained  in  an  irregular  haxy  condition  until  about  8  a.  in. 

January  25,  18S2,  2  a.  m.  1<>   .—Patches  of  light  appeared  low  down  in  the  E.,  which 
slowly  gave  place  to  a  series  of  faint  irregular  arches  running  from  the  N.  to  NE.,  which  mostly 
laded  away  as  they  approached  the  zenith  into  a  faintly  luminous  haze.  Several  bright  whorls 

appeared  in  the  E.  at  various  times,  but  did  not  extend  higher  than  30°  from  the  horizon.  Time 
of  ending  not  reported. 

•limitary  27,  1882,  -1  a.  m.  to   .  — A  very  pale  band  running  from  NW.  to  SE.,  and  rising 
very  slowly,  reached  the  zenith,  where  it  divided  into  pale,  very  broad,  and  ill-defined  arches,  and 
at  0  a.  in.  nothing  was  visible  except  a  few  patches  of  flocculent  and  a  great  deal  of  diffused  light. 
Termination  not  reported. 

January  28,  2  a.  m.  to  2.30  a.  m. — A  few  faint  rays  appeared  low  in  the  N.  from  2  a.  m.  to 
2.30  a.  in. 

January  20,  1882,  4  a.  m.  io  1  a.  m. — A  faint  ray  rose  from  the  >.'.,  and  after  reaching  the  zenith 
curved  to  the  eastward,  forming  a  broad  irregular  arch.  At  5  a.  m.  the  N.  end  had  faded  away,  or 
rather  seemed  to  be  drawn  up  towards  the  zenith,  when  it  became  twisted  into  a  series  of  whorls 
and  convolutions;  the  other  end  at  the  same  time  extended  in  irregular  curves  to  the  8E.  There 
was  a  slow  motion  to  the  northward,  the  light  at  the  same  time  fading  away.  At  G  a.  in.  there  was 
a  repetition  of  the  phenomenon,  but  at  this  time  the  convolutions  aud  whorls  extended  from  the 
zenith  down  towards  the  N.  horizon.  Last  reported  at  7  a.  in. 

January  29  and  30,  1882,  10 p.  m.  to  8  «.  m. — Eaiut  arch  from  1ST.  to  E.,  with  altitude  of  about 
10°,  a  few  streamers  at  its  N.  end.  It  rose  slowly  in  the  usual  manner  until  it  reached  the  zenith, 
when  it  slowly  faded  away.  Others  of  a  similar  character  followed  at  intervals,  accompanied  by 

lloccuh-nt  whorls  and  much  diffused  light.  Occasionally  several  bands  passed  through  the  zenith 
at  the  same  time,  always  from  the  NW.  to  SE..  but  none  of  them  were  brilliant.  Last  observed 
at.  S  a.  in. 

•  limitary  31,  1882,  3  it.  m.  io  G  a.  m. — Faint  patches  of  light  appeared  low  in  the  NE.,  which 
soon  arranged  themselves  into  the  usual  form  of  a  faint  broad  arch,  which  rose  slowly,  and  had 
reached  the  zenith  at  4  a.  in.,  when  it  looked  exactly  like  an  immense  tail  of  a  comet,  curving  from 
the  NW.  to  the  SE.  horizon.  It  soon  afterwards  faded,  and  was  succeeded  by  faint  nebulous  light 
in  various  parts  of  the  sky,  chiefly  in  the  NE.  Last  reported  at  C  a.  m. 

February  1,  1882,  G  a.  m.  to  9  a.  m. — A  few  very  faint  arches  were  formed,  differing  from  the 
usual  character  in  the  circumstance  that  their  general  direction  was  from  N.  to  S. 

r<'1iri<ary  2,  1882,  1  a.  m.  to  7.30  a.  m. — First  observed  as  a  narrow  wavy  baud,  running  from 
NW.  to  S.,  with  an  altitude  of  about  50°.  At  2  a.  m.  it  had  become  lower  and  more  sinuous  aud 
exhibited  a  rapid  vibratory  motion,  its  lower  edge  being  slightly  tinged  with  pink.  It  soon  after- 

wards faded  away,  and  was  succeeded  by  occasional  patches  and  whorls  until  7.30  a.  m.,  when  it 
entirely  disappeared.  For  the  last  few  days  the  light  of  the  aurora  has  been  much  dimmed  by  the 
brilliance  of  the  moon. 

February  2,  1882,  11  jo.  m.  to   . — At  this  hour  a  few  streaks  and  patches  were  observed  in 
the  E.,  but  the  haziness  and  cloudiness  prevented  further  observation. 

Wiruary  4, 1882, 11  p.  m.  to  9  a.  in.  Fein-vary  5.— Low  arch  in  the  NE.,  indefinite  outlines,  and 

rising  very  slowly.  At  12  m.  a  few  streamers  appeared  at  its  N.  end,  but  did  not  continue  long'. 
Several  similar  irregular  arches  appeared  up  to  3  a.  in.  Streaks,  patches,  and  bands  appeared 
also  at  intervals  during  the  same  time,  but  afterwards  it  was  too  cloudy,  and  nothing  more  was 
observed  until  9  a.  m.,  when  a  few  streaks  were  seen  through  breaks  in  the  clouds  in  the  zenith. 

l-'rbruary  f», 1882, 11  p.  m.  to   . — At  this  time  traces  of  auroral  light  were  visible  low  in  the 
NE.,  but  the  weather  being  cloudy  nothing  was  had  but  an  occasional  glimpse  through  breaks  in 
the  clouds,  so  it  was  impossible  to  give  a  description.  Magnet.?  read  very  irregularly. 
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February  <>,  1882, 10.30  j>.  JH.  to  9  a.  in.  February  7. — An  irregular  but  rather  bright  .arch  .appeared 
low  in  NE.,  with  faint  rays  occasionally  shooting  from  its  N.  end.  Occasional  arches  followed,  but 
they  could  not  well  be  observed,  owing  to  cloudiness.  Last  observed  at  9  a.  m.  of  the  7th.  Mag- 

netic needles  very  irregular. 
February  1  and  8,  1882,  11  p.  m.  to  1  a.  m. — Faint  arch  low  in  NE.,  rising  slowly.  The  cloudi- 
ness of  the  sky  prevented  observation,  but  occasional  glimpses  were  had  of  arches  near  the  zenith 

up  to  7  a.  m.  of  the  8th. 
February  8  and  9, 1882, 10.30  p.  m.  to  11  a.  m. — Beginning  of  display  could  not  well  be  observed 

in  consequence  of  ha/.iuess  of  the  sky,  but  occasional  glimpses  were  had  until  3  a.  in.  of  the  9th, 

•when  there  was  quite  a  brilliant  interval.  Several  bands  passed  through  the  zenith  and  on  each 
side  of  it,  running  from  N.  to  SE.  The  haziness  was  such,  however,  that  it  was  only  near  the 
zenith  that  a  distinct  view  could  be  had.  It  was  still  visible  from  time  to  time  until  about  11  a.  m. 

February  9  and  10, 1882, 10.30  p.  m.  to  10  a.  m. — Commenced  low  down  in  the  N.  and  extended 
as  low  arches  towards  the  SE.  and  SW.,  and  afterwards  rose  to  the  zenith,  but  the  haziness  of  the 
sky  still  obstructed  observation.  Last  seen  at  10  a.  m. 

February  10  and  11,  1882,  11  p.  m.  to  10  a.  m. — This  was  the  most  brilliant  display  that  has 
been  observed  for  some  time  past.  It  commenced  the  usual  way,  as  an  irregular  arch  low  in  NE., 
which  rose  slowly,  and  became  brighter  as  it  rose  towards  the  zenith,  but  after  reaching  that  point 
it  immediately  faded  away.  This  was  followed,  in  rapid  succession,  by  other  arches,  brighter  and 

broader,  -which  mostly  faded  away  on  reaching  the  zenith,  or  broke  up  into  numerous  fleecy  masses 
of  light,  which  often  spread  over  the  greater  part  of  the  sky,  and  which,  though  individually  not 
of  great  brightness  in  the  aggregate,  yielded  an  amount  of  light  approaching  that  of  a  full  moon. 
It  differed,  however,  from  moonlight  in  its  more  diffused  character,  but  still  large  objects,  over  a 

mile  distant,  -were  clearly  visible.  Several  times  during  the  night  arches  were  formed,  which 
deserved  the  name  much  better  than  auroral  arches  usually  do.  Instead  of  being  large  and  con- 

centric or  parallel,  as  is  usually  the  case,  they  were  end  to  end,  small,  and  resting  on  long  straight 
columns,  running  down  to  the  horizon,  as  many  as  tive  appearing  at  one  time.  One  in  SE.,  one  in 
the,  E.,  one  in  the  NE.,  one  in  the  N.,.and  one  in  the  NW.  In  most  cases  two  arches  sprang  from 
one  column  and  went  in  opposite  directions.  None  of  the  arches  were,  of  course,  exactly  symmet- 

rical, but  sc'.netimes  they  approached  it  closely.  Faint  tints  of  pink  and  green  were  occasionally 
visible,  but  the  prevailing  color  was  yellowish  white.  The  magnets  displayed  much  irregularity. 

Febnutry  12, 1882,  12  a.  m.  to  11. 30  a.  m. — Began  very  faint  and  went  through  the  same  suc- 
cession of  changes,  but  with  much  less  brilliancy  than  last  night.  After  9  a.  m.  it  was  very  irreg- 

ular and  mostly  faint,  and  finally  disappeared  at  about  11.30  a.  m.  The  needles,  as  usual,  disturbed 
and  "irregular. 

February  12  and  13,  1882,  11.30  p.  m.  to  noon. — Began  as  usual  faint  and  low  in  the  NE.,  but 
did  not  increase  much  in  brightness  or  become  very  extensive  until  alter  3  a.  m.  of  the  13th.  After 
that  hour  arches,  bands,  and  fleecy  masses  of  light,  very  extensively  distributed,  succeeded  each 
other  quite  rapidly.  There  was  very  little  appearance  of  the  parallelism  usually  observed,  and 
seldom  more  than  one  band  or  arch  appeared  at  the  same  time,  but  as  each  arch  which  retained  its 
shape  approached  the  zenith  it  generally  became  very  broad  and  hung  overhead  like  a  great  elon- 
galed  canopy,  and  again  it  stretched  across  the  s-ky  in  graceful  convolutions  like  an  immense  scroll, 
but  the  commonest  form  was  that  of  irregular  detached  masses  which  spread  over  the  greater  part 
of  the  sky  and  faded  into  a  sort  of  nebulous  haze.  The  general  motion  was  from  N.  to  S.  and 
rather  slow.  The  magnets  read  irregularly,  but  there  was  not  very  much  disturbance  even  when 
the  whole  sky  was  nearly  covered  with  light.  Ended  about  12  noon. 

February  M,  1882,  12..'50  a.  m.  to  10  a.  in. — Began  as  faint  irregular  patches  low  in  NE.,  after- 
wards succeeded  by  the  usual  series  of  irregular  arches,  bands,  and  patches,  but  at  no  time  was  tho 

display  very  brilliant;  less  so  than  on  the  two  last  preceding  evenings.  Last  observed  at  10  a.  m. 
February  14  ami  15, 1882, 11.45  p.  m.  to.  10  a.  m. — Began  as  a  faint  light  low  down  on  the  N.  and 

NNE.  horizon,  appearing  like  twilight  behind  the  haze  and  light  clouds.  Several  arches  afterwards 
appeared  in  the.  zenith  through  the  clouds,  extending  in  the  usual  direction  from  NW.  to  SE.,  but 
they  presented  no  marked  feature  other  than  the  slowness  of  their  movement.  This  slowness  of 
motion  seems  to  be  increasing  as  the  brilliance  of  the  display  decreases.  Maintained  a  fluctuating 
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existence  until  10  a.  in.  of  the  15th,  after  which  it  was  no  more  seen.  Needles,  as  usual,  reading 
irregularly. 

February  15  and  10,  1882,  11.30 #.  m.  to  1  a.  m. — Began  as  faint  light  behind  the  clouds  on  tho 
NW.  horizon,  and  afterwards  an  occasional  band  or  arch  was  dimly  visible  in  the  zenith  through 
the  clouds  and  were  apparently  for  the  most  part  stationary,  and  the  last  time  they  were  visible 
was  7  a.  in.  of  tho  16th. 

•:-u:iry  17,  1882,   to  10  a.  m. — Time  of  beginning  could  not  be  ascertained,  owing  to  tho 
cloudiness,  nor  could  the  extent  be  observed  from  the  same  cause.     Was  last,  seen  at  10  a.  in. 

February  18, 1882, 1  a.  m.  to   . — First  observed  at  1  a.  in.,  but  owing  to  the  increasing  cloud- 
iness no  proper  observation  of  its  extent  or  brilliance  could  bo  had.  Bauds  and  whorls  were  some- 
times visible  in  and  near  the  zenith,  where  they  seemed  in  or  very  near  to  the  haze  or  thin  cloud. 

To  the  eye  they  seemed  below  it,  but  this  could  not  be  really  the  fact  or  more  of  their  length  would 
have  been  visible  than  what  appeared  in  the  zenith.  After  5  a.  in.  the  clouds  were  too  thick  for 
any  light  to  get  through. 

February  19,  1882,   to    .—Beginning  or  ending  could  not  be  observed,  owing  to  tho 
cloudiness.  The  display  seemed  to  be  quite  brilliant,  however,  at  times  as  its  light  could  be  seen 
through  the  clouds,  although  no  stars  could  be  seen  at  the  time.  The  magnets  were,  as  usual,  con- 

siderably disturbed. 
February  20,  1882,   to  — — . — Time  of  beginning  not  observed,  owing  to  the  cloudiness, 

and  only  occasional  glimpses  of  it  were  had  during  the  night,  when  in  tho  zenith.  Needles  dis- 
turbed. 

February  20  and  21,  1882,  11.30  p.  m.  to  10.30  a.  m. — This  was  a  rather  brilliant  display  and  ex- 
hibited somewhat  more  motion  than  has  been  usual  for  some  time.  It  commenced  as  pale  nebu- 

lous patches,  sometimes  iu  the  NE.,  in  N.,  and  NW.,  but  always  rose  rapidly  and  cnlmiuatcd  in  the 
zenith,  after  reaching  which  it  remained  stationary  for  a  time,  sometimes  flashing  and  gyrating, 

and  then  gradually  fading  into  a  luminous  haze  to  the  southward.  At  •">  a.  iu.  of  the  21st,  the 
whole  sky  for  about  60°,  on  each  side  of  the  zenith,  was  filled  with  light  which  looked  like  a  lumin- 

ous cloud.  There  were  periods  of  activity  lasting  about  half  au  hour,  with  similar  intervals  of 
quiescence,  which  constituted  a  succession  of  waves  which  culminated  in  or  near  the  zenith.  Con- 

tinued until  obliterated  by  daylight,  about  10.30  a.  in. 
February  22, 1882, 1  a.  m.  to  10.30  a.  m. — First  appeared  as  luminous  patches  in  the  NE.,  which 

soon  rose  aud  formed  a  narrow,  faintly  luminous  arch  and  rose  slowly  to  the  zenith,  where  it  broke 
up  into  numerous  patches  which,  after  a  time,  faded  away  in  a  kind  of  luminous  haze  to  the  south- 

ward. Faint  arches  and  patches  thus  succeeded  each  other  at  short  intervals  until  a  little  before, 
the  dawn,  when  they  entirely  faded  away. 

February  23,  18S2,  2  a.  m.  to  10.20  a.  m. — Begun  as  usual,  very  faint  in  the  NE,,  and  the  usual 
succession  of  phenomena  occurred.  Narrow  arches  were  found  to  be  succeeded  by  whorls,  patches, 
and  nebulous  haze,  but  on  the  \yhole  there  was  more  activity  than  has  been  displayed  for  some 

days.  Occasional  rays  appeared  and  several  imperfect  coronas  were  formed.  At  .">.!.">  a.  in.  one  of 
these  was  quite  brilliant.  Numerous  faint  rays  appeared  converging  in  I'rsa  Major,  then  S.  of 
zenith.  The  motion  was  very  rapid  and  some  Hashes  of  color  appeared — green,  yellow,  and  rose. 
The  general  motion  during  the  display,  aud  for  some  time  before  and  after,  was  from  S.  to  N. ;  the 
arches  generally  appearing  as  patches  in  the  S.  or  SE.  and  were  propagated  to  the  northward. 
The  display  lasted,  with  periods  of  intermission,  till  daylight.  The  magnets  were  considerably 
disturbed. 

February  23,  1882, 11.30  p.  m.  to   . — Began  in  the  usual  manner  in  the  NK.,  but  although 
several  faint  corona'  were  formed  they  were  not  so  brilliant  as  on  the  previous  evening  and  ihen> 
was  besides  considerably  more  diffused  light  and  luminous  haze. 

February  2-1.  1>SS2. 12. .'!0  a.  m.  to  10  a.  m. — Appeared  first  as  faint  patches,  which  developed  into 
faint,  narrow  bands  and  irregular  arches,  aud  faded  away  into  the  usual  luminous  haze.  At  no 
time  was  this  display  very  brilliant,  nor  did  it  apparently  pass  through  any  of  the  active  stages. 
The  bands  often  broke  into  detatched  masses  which  were  scattered  irregularly  over  the  sky.  Dis- 

appeared before  the  advance  of  the  dawn  at  10  a.  m.  The  needles  were  disturbed. 

February  2."j,  1.SS2,  2  a.  m.  to  10  a.  m. — Commenced  in  the  uMial  way  in  the  NE.,  but  seldom 
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assumed  the  arched  form  so  common  on  other  nights.  Irregular-shaped  masses  of  hazy  light 
appeared  in  various  parts  of  the  sky,  principally  in  the  N.  and  SK.,  which  extended  imperceptibly 
upwards  until  they  formed  broad  cloud-shaped  masses  in  or  near  the  zenith,  and  then  after  a  time 
faded  away  into  the  usual  lumirous  ha/e.  Needles  disturbed.  Disappeared  before  daylight; 
about  10  a.  m. 

February  20,  188-',  G  a.  m.  to  7.30  «,  m.— A  faint  patch  appeared  in  the  SK.  and  one  in  the  N., 
which  soon  extended  towards  each  other  and  formed  a  faint  arch,  which  rose  slowly  until  it  reached 

the  zenith,  when  it  broke  up  into  irregular-shaped  masses,  which  arranged  themselves  round  the 
zenith  in  a  form  almost  circular.  A  period  of  activity  theii  ensued,  and  numerous  short  rays  shot 
upward  and  converged  directly  overhead.  While  in  this  condition  it  was  simply  a  corona  with 
the  center  wanting.  A  few  tints  of  green,  rose,  and  yellow  were  observed  during  this  active 
period,  but  they  were  of  very  brief  duration.  The  display  lasted  about  liftcen  minutes,  and  then 
gradually  faded,  and  was  no  more  visible  after  7.30  a.  m. 

February  27,  1882,  3  a.  m.  to  7  a.  m. — Impossible  to  determine  the  beginning  or  end  of  this 
aurora,  owing  to  the  cloudiness  of  the  sky.  It  was  occasionally  seen  until  7  a.  m.  The  magnets 
were  slightly  disturbed. 

February  28,  1882,   to   . — Too  cloudy  to  permit  observation.  Auroral  light  was  only 
seen  ouce,  near  the  zenith  to  the  NE.  Needles  somewhat  disturbed. 

March  1,  1882,  7  u.  in. — Seen  through  the  clouds  in  the  SE.  at  7  a.  in.,  but  the  rest  of  the  night 
the  sky  was  clouded. 

March  2, 1882,  fi.15  a.  m.  to   . — At  9.15  a.  m.  the  clouds  rolled  off  for  a  few  minutes  and  left 
a  rather  bright  auroral  band  visible,  passing  through  the  zenith  in  u  NW.  and  SE.  direction. 

March  :.;.  1882,  3  a.  m.  to   . — Commenced  faint  and  irregular,  and  at  -1  a.  in.  there  were  two 
arches  at  right-angles  to  each  other,  the  brightest  running  from  N.  toSE.  Soon  afterwards  they 
became  broken  up  into  segments,  and  soon  faded  into  the  usual  luminous  haze,  and  as  the  sky 

soon"  became  obscured  by  clouds  the  termination  of  the  display  could  not  be  ascertained.  The 
magnets,  as  usual,  were  agitated. 

March  iaiid  5, 1882,   to   . — On  the  4th  and  5tb,  especially  the  former,  thero  was  magnetic 
disturbance  at  times,  but  being  cloudy  uo  aurora  could  be  seen. 

March  0,  1882,  2  a.  m.  to  8  a.  m. — First  observed  about  2  a.  m.,  when  three  somewhat  sinuous 
rays  or  bands  extended  from  N.  to  SE.  about  10°  west  of  zenith.  Between  2  and  3  a.  m.  there 
was  quite  a  brilliant  interval  when  the  sky  in  and  near  the  zenith  was  covered  with  fleecy  cloud- 
shaped  aurora.  There  was  very  little  apparent  motion,  and  after  3  a.  m.  there  was  a  constant 

decrease  in  brilliance,  and  after  -I  a.  m.  but  little  light  was  seen.  The  last  was  seen  at_8  a.  in., 

when'  a  faint  ray  was  visible  in  the  W.  The  increasing  cloudiness,  however,  prevented  its  termi- 
nation from  being  observed. 

March  7.  1882, 1  a.  in.  to  9  a.  m. — Commenced  as  faint  rays  in  theN.  and  SE.,  which  soon  formed 
a  narrow  arch  with  a  few  streamers  at  its  northern  end.  Occasional  arches  and  scattered  streamers 

followed  at  intervals,  but  none  were  very  brilliant  and  there  was  much  less  of  the  luminous  haze 

whic.ii  has  lii-en  so  common  during  last  month.  After  4  a.  m.  only  an  occasional  ray  appeared 
until  (i  a.  in.,  after  which  no  more  were  visible  until  just  as  the  dawn  began  to  appear  at  9  a.  m. 
(;>.  !•>  a.  m.  local  time),  when  a  few  rays  appeared  for  a  few  moments  just  above  the  line  of  light 
in  the  E.  and  parallel  to  the  rays  of  light  coming  from  below  the  horizon. 

March  8,  1.S82, 5.15  a.  in. — The  night  was  cloudy  and  oidy  one  glimpse  of  auroral  light  was  had 
at  5.15  a.  m.  The  magnets  were  considerably  agitated. 

March  0.  1882,  .'!  a.  m.  to  8  a.  m. — Commenced  about  3  a.  m.  while  the  sky  was  partly  covered 
by  clouds.  There  were  occasional  displays  of  streamers,  irregular  curtains,  and  arches,  accom- 

panied by  considerable  motion.  The  streamers  were  long,  pale  and  slender,  and  sometimes 
approached  the  coronal  form  converging  towards  the  zenith.  The  prevailing  character,  however, 
was  the  diffused  form  distributed  in  patches  all  over  the  sky;  the  light  threw  the  intervening 
clouds  into  strong  relief  and  seemed  on  many  occasions  similar  to  the  diffused  brightness  of  the 

dawn.  Tlr,'  general  motion  was  from  N.  to  8.,  but  it  was  mostly  very  difiicuit  to  determine  its 

direction  owing  to  the  cloudiness  and  the  extensive  distribution  of  the  'ight.  The  sky  became 
entirely  cloudy  after  8  a.m.  and  no  more  of  the  display  was  observed.  The  magnets  were  very 
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much  disturbed  and  the  perturbations  were  more  tliiin  usiiiilly  intense  after  sunrise  and  continued 
up  to  noon,  local  time. 

^[<t>•ch  10,  1882,  3  «.  HI. — Commenced  about  3  a.  in.,  but  very  little  of  it,  was  seen  owing  to  the 
cloudiness.  There  was  considerable  magnetic  disturbance. 

.March  1U,  IS.SlJ,  3  it.  m.  to  5  n.iii. — The  usual  time  nf  commencement  tor  .some  time  back  has  been, 
about  3  a.  m.  (10  p.  in.  local  time).  This  was  ijuite  a  brilliant  display  while  it  remained  visible.  At 
4  a.  in.  there  was  a  very  broad  irregularly  convoluted  arch  through  the  zenith  from  NW.  to  SB. 
with  a  number  of  scattered  whorls.  There  was  little  apparent  motion,  but  still  constant  change;  a 

little  before  ,">  a.  in.  the  clouds  came  suddenly  up  and  obscured  the  sky,  but  the  thinner  portions 
were  rendered  quite  luminous  by  the  light  behind  them  at,  5  a.  in.,  but  it  was  not  visible  afterwards. 
The  magnets  were  disturbed. 

March  13,  1882, 1  a.  m.  to  9  a.  m. — Appeared  as  soon  as  the  twilight  Lad  faded  sufficiently  to 
permit  it  to  be  visible  as  a  broken  and  sinuous  arch  from  N.  to  SE.  with  an  elevation  of  about  45°, 
which  soon  afterwards  reached  the  zenith  where  it  remained  stationary  for  a  short  time,  and  then 
passed  to  the  southward.  Other  arches  followed,  mostly  broken  and.  bright  in  places,  with  occa- 

sional rays  shooting  toward  the  zenith.  The  general  motion  was.  as  usual,  from  N.  to  S.,  but  most 
of  the  arches  that  appeared  to  swing  round  on  their  northern  end  as  a  pivot  until  they  reached  a 
position  running  from  N.  to  SW.,  and  an  elevation  of  about  33°  or  40°,  when  they  became  station- 

ary. After  (>  a.  m.  they  became  paler,  but  did  not  wholly  disappear  uutil  the  twilight  rendered 
them  invisible  about  9  a.  m.  (4  a.  m.  local  time);  but  slight  magnetic  disturbance. 

March  14,  1882,  G  a.  in.  to9a.  m. — Probably  extensive,  but  the  clouds  were  very  dense  and  no 
observation  could  be  Lad.  At  6  a.  m.  and  9  a.  m.  ligLt  shone  through  near  the  zenith.  The  needles 
were  slightly  disturbed. 

March  15, 1882, 1 a.  m.  to  10  a.  m. — Began  probably  during  dayligLt,  for  it  appeared  as  a  narrow 
arch  high  up  even  before  twilight  had  faded.  After  this,  arch  succeeded  arch  until  the  approach- 

ing daylight  rendered  them  invisible.  The  movement  of  the  arches  was  in  general  from  N.  to  S. 
Sometimes,  however,  after  passing  the  zenith  some  of  them  seemed  to  pause  and  retrogade  toward 
the  N..  at  the  same  time  casting  out  numerous  sboit  rays  from  their  upper  side  and  exhibiting  a 
good  deal  of  motion.  Sometimes  tints  of  green  and  rose  were  visible,  but  they  were  faint  and  trans- 

ient. Several  of  the  arches  on  reaching  the  zenith  expanded  into  broad,  irregular  canopies  which 
extended  down  on  all  sides  as  muchas  25°.  Sometimes  several  arches  and  irregular  shaped  curtains 
appeared  at  the  same  time,  and  faint,  almost  invisible,  rays  shot  up  to  the  zenith.  At  times  the 
arches  became  broken  up  into  numerous  broken  rays  scattered  over  the  sky,  but  close  enough  to- 

gether and  with  enough  parallelism  to  give  them  a  very  peculiar  appearance,  like  patches  of 
luminous  .scud  swept  along  by  the  wind;  in  fact  a  kind  of  luminous  or  auroral  drift.  Another 
peculiarity  of  those  arches  was  that  they  did  not  rise  from  a  low  point  near  the  horizon,  as  was 
usually  the  case  earlier  in  the  winter,  but  first  appeared  as  faint  rays  in  various  parts  of  the  sky, 
nnstly  in  the  N.  and  SE.,  and  then  rapidly  developed  into  arcLes  mostly  rather  brilliant  but  mostly 
very  narrow.  There  was  besides  a  good  deal  of  the  usual  haziness,  especially  towards  the  south- 

ward after  the  arches  had  passed  the  zenith.  The  magnets  were  somewhat  disturbed,  but  not  re- 
markably so. 

March  Hi,  I8S2,  3  a.  m.  to  daylight. — This  was  a  much  more  brilliant  display  than  has  occurred 
for  some  time;  the  degree  of  brightness  was  higher,  there  was  more  activity,  and  the  variety  of 
leaf  are  was  greater.  For  some  weeks  back  the  successive  phases  of  the  phenomenon  followed 
each  other  rather  slowly,  and  even  the  culminations  were  not  characterized  by  much  intensity  or 
brilliance,  but  on  this  occasion  it  was  different;  there  was  rapidity  of  motion  both  collective  and 
vibratory,  and  brilliant  culminations.  The  arches,  bands,  and  whorls  were  very  numerous  and 
very  irregular  both  in  position  and  shape,  the  perfectly  arched  form  being  seldom  reached  until 
the  li'-jlit  masses  had  passed  the  zenith  and  become  pale  to  the  southward.  Sometimes  the  whole 
sky  overhead  was  covered  with  a  great  field  of  tleecy  light,  which  after  passing  through  a  variety 
of  changes  mostly  seemed  to  fade  away  from  the  center,  while  the  surrounding  margin  seemed  to 
sink  down  tov.unls  the  horizon  like  a  great  ring,  which,  as  il  slowly  faded,  gave  birth  somewhere 
in  its  northern  or  southeastern  quarter  to  rays  or  whorls  which  soon  developed  into  new  arches  or 

bauds  ami  m-w  phases  of  the  phenomenon.  There  were  numerous  rays,  fringes,  and  curtains, 
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and  often  small  canopies  or  imperfect  coronas  were  formed  in  the  zenith.  Tlic  culminating  point 
was  at  G  a.  in.,  when  a  brilliant  canopy  of  dancing  rays,  circling  whorls,  and  waving  banners 
covered  the  sky  overhead  and  extended  down  on  all  sides  30  or  40  degrees.  The  culminating 
point  was  in  Ursa  .Major,  and  the  whirling,  gyratory  motion  was  not  in  the  plane  of  an  arch,  but 
in  that  of  a  circle  having  its  center  almost  in  the  zenith.  There  was  but  little  variety  of  color — 
pink,  ro.se,  and  green  appearing  occasionally  at  the  base  of  the  rays  and  columns.  The  brightness 
was  at  the  maximum,  the  ice  surface  along  the  horizon  out  to  sea  being  pretty  clearly  visible.  The 
magnets  were  greatly  disturbed. 

March  17,  1SS2,  4  a.  m.  to  1  a.  m. — This  was  not  an  extensive  display,  nor  was  it  of  long  dura- 
tion. The  arches  were  not  numerous  nor  very  bright,  and  were  very  irregular  in  shape,  more  like 

great  whorls  or  scrolls  than  arches.  The  only  noticeable  feature  about  them  was  that  they  never 

passed  the  zenith  to  the  southward,  but  generally  faded  on  reaching  it.  They  commenced  prob- 
ably in  the  north  and  extended  towards  the  SE.,  but>  displayed  little  motion  and  but  few  rays 

appeared.  After  7  a.  m.,  or  2  a.  m.,  local  time,  it  was  no  more  visible.  The  magnets  were  very 
slightly  disturbed. 

March.  20,  1882,  3  a.  m.  to  S  a.  m. — Began  probably  some  time  earlier  than  3  a.  m.,  as  imme- 
diately on  the  clouds  rolling  off,  a  bright  sinuous  but  broken  arch  was  visible  extending  from 

NNW.  to  SE.,  and  passing  close  to  the  zenith.  After  this  for  three  hours  there  was  quite  a  rapid 
succession  of  bands,  arches,  and  whorls,  accompanied  by  much  internal  or  vibratory  motion.  The 
general  motion  of  the  arches  was  from  N.  to  S.,  but  on  several  occasions  they  seemed  to  part  in 
the  middle  wlien  near  the  zenith,  and  the  broken  ends  became  folded  up  like  a  rope  that  had 
broken  at  a  high  tension  ;  generally,  however,  on  reaching  the  zenith  the  arch  broadened  or 
divided  up  into  several,, or  spread  out  into  an  immense  field  or  canopy,  dim  at  first  in  the  center, 
and  brighter  round  the  margin.  When  this  form  was  reached,  numerous  rays  shot  up  from  this 
bright  margin  towards  the  zenith,  where  a  more  or  less  bright  but  irregular  shaped  corona  was 
formed  which  swirled  and  swayed  and  assumed  a  great  variety  of  form,  but  was  always  of  brief  dura- 

tion'. At  4  a.  m.  (11  p.  in.  local  time),  the  display  had  reached  its  maximum,  where  there  was  an immense  canopy  covering  a  great  part  of  the  sky,  numerous  streamers,  several  imperfect  corona^ 
and  great  vibratory  activity.  There  were  numerous  flashes  of  color  at  the  base  of  the  streamers; 
red  and  yellow  were  the  predominant  colors.  This  period  did  not  last  more  than  fifteen  minutes, 
and  was  succceeded  by  the  usual  hazy  condition  of  the  sky,  with  a  whorl  and  patch  here  and 
there.  At  G  a.  m.  there  was  another  period  of  activity,  similar  to  the  above,  but  on  a  smaller 
sc;:lc.  The  activity  was  probably  equal,  but  the  brilliance  and  extent  of  their  display  was  much 
less.  '  There  was  one  bright  arch  extending  from,  about  N.  to  SE.,  through  the  zenith,  with  much 
paler  light  on  each  side  of  it.  Its  center  when  overhead  broadened,  and  being  like  a  curtain 
swaying  to  and  fro,  and  looked  remarkably  near.  After  slightly  passing  the  zenith  it  remained 
stationary  for  some  minutes,  and  its  upper  side  became  very  jagged  or  serrated,  and  seemed  as  if 
a  strong  wind  were  blowing  against  it,  while  projecting  points  protected  it  in  front.  This  condi- 

tion remained  nearly  ten  minutes,  and  was  indeed  very  peculiar.  The  jagged  appearance  was  too 
irregular  and  too  persistent  to  be  caused  by  a  series  of  rapid  undulations,  and  conveyed  very 
strongly  the  idea  that  a  strong  wind  was  blowing  across  the  arch.  After  this  there  was  very  little 
r.ctivit.y  and  but  few  arches,  and  all  faded  at  the  approach  of  the  dawn.  The  magnetic  disturb- 

ance was  very  great,  especially  during  the  appearance  of  greatest  activity.  There  was  great 
decrease  in  horizontal  force  and  increase  in  vertical  intensity,  and  a  large  increase  in  declination 
to  the  eastward. 

Mnrvh  21, 1SS2,  2  it.  m.  to  (lntjUght.—Not  a  brilliant  display,  but  there  was  great  rapidity  of 
change  and  motion.  There  were  very  few  perfect  arches,  the  general  form  being  that  of  whorls 
and  patches,  which  were  scattered  nearly  all  over  the  sky.  It  was  last  visible  at  9  a.  m.  (4  a.  m. 
local  time),  when  there  was  a  period  of  great  activity,  the  flashing  of  the  light  being  faintly  visible 
overhead,  notwithstanding  the  brightness  of  the  twilight.  There  was  very  great  magnetic  dis- 

turbance, the  greatest  we  have  had  since  this  year  commenced.  The  needles  were  very  much 
agitated,  but  at !'  a.  in.  the  agitation  became  extreme;  the  bifilar  needle  went  far  out  of  the  field 
and  remained  for  two  hours  out,  the  force  greatly  decreased.  The  unililar  was  deflected  2°  3Q' 

II.  Ex.  41   IS 
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from  the  meridian  towards  tin-  K.  and  the  dip  increased  about  2°  above  its  average  amount.  The 
needles  did  not  get  buck  to  their  normal  condition  until  about  4  p.  m. 

Man-h  22,  ls.su,  ;?  »r.  »,.  /<>  7  «,  HI.— A  taint  and  irregular  display,  with  very  little  motion.     A 

low  I'aint  arches  developed  in  the  NE.  and  rose  slowly  to  the  zenith,  but  as  clouds  Iny  along  to  the 
southward  the  light  soon  became  lost  behind  them.     At  7  a.  in.  the  sky  was  completely  oven 

Tvhh'li  rendered  it  ini]iossible  to  determine  whether  the,  display  continued  till  daylight  or  not.    The 
needles  were  but  slightly  disturbed. 

Murclt  23.  1882,  .">  n.  m.  to   . — A  faint  display  as  far  as  observed,  but  cloud;;  soon  obscured 
the  sky  and  hid  it  from  view.  The  magnetic  needles  were  somewhat  disturbed  all  through  the 
night,  especially  towards  daylight. 

Mnrdi  -1.  1882,4  <i.  m.  tf>   . — Very  irregular  and  not  brilliant,  but  as  the  sky  was  mostly 
cloudy  until  the  coming  of  daylight  it  could  not  bo  well  observed.  The  needles  were  only  slightly 
disturbed. 

Man-it  25,  1882,  3  a.  in.  to  8  a.  m. — Faint  and  very  irregular,  but  could  not  well  be  observed, 
owing  to  the  cloudiness;  was  last  seen  at  8  a.  m. ;  needles  reading  irregularly,  but  not  much  agi- 
tated. 

March  20,  1882,  3  fi.  m.  to   . —  A  few  irregular  arches  appeared   in   the    K.  and  INK., 
which  generally  rose  to  the  zenith  and  then  faded  into  indistinct  diffused  light.  The  display  was 
at  no  time  brilliant,  and  owing  to  the  cloudiness  could  not  well  be  observed.  There  was  very  little 
apparent  motion  and  the  needles  were  less  disturbed  than  during  any  display  for  some  time  past. 

March  27,  1882,  2  ti.  m.  to  duylifjht. —  Rather  more  brilliant  than  the  preceding  one.  The  arches 
were  much  more  numerous  and  bright,  but  the  brightness  of  the  moon  dimmed  them  considerably. 
The  arches  mostly  formed  in  the  XE.,  but  seldom  rose  higher  than  the  zenith  until  about  7  a.  m., 
when  they  began  to  pass  to  the  S.  At  8  a.  m.  (2.43  a.  m.  local),  there  was  a  bright  convoluted 
curtain  in  the  NE.,  just  outside  of  the  boundary  line  of  the  advancing  twilight,  which  exhibited 
much  lateral  and  vibratory  motion  and  the  needles  were  considerably  agitated. 

March  2S,  1882,  3  a.  m.  to  G.15  a.  m. —  The  beginning  of  auroras  cannot  now  be  determined 
with  much  correctness  owing  to  long  continuance  of  daylight.  They  are  generally  first  seen 
about  two  hours  after  sunset  and  generally  high  up  near  the  zenith  and  at  present  the  brightness 
of  the  moon  dims  their  brightness  considerably.  This  display  was  lirst  observed  as  a  pale  streak 
rising  vertically  from  SSE.,  and  occasional  pale  arches  followed  without  exhibiting  much  brilliance 
and  mostly  faded  out  in  the  zenith.  At  G  a.  in.  (12.43  a.  m.  local),  a  convoluted  arch  appeared  to  the 

southward  at  an  elevation  of  about  50°  where  it  hung  for  a  short  time  and  passed  through  a  variety 
of  changes  until  about  0.15  a.  in.,  when  it  suddenly  moved  upwards  to  the  zenith  where  it  formed 
a  very  brilliant  corona  and  exhibited  the  most  intense  activity,  swirling  and  gyrating  with  great 
rapidity.  The  principal  motion  was  not  that  of  detached  vibrating  rays  but  that  of  a  kind  of  in- 

tertwined curtain  or  fringe  which  was  bent  back  and  folded  on  itself  into  a  kind  of  true  lover's 
knot,  which  seemed  to  hang  out  of  the  sky.  The  vibrations  followed  each  other  from  right  to 
left  in  direction  of  length  of  the  figure,  passing  round  every  turn  and  convolution  and  coming 
back  to  their  starting  point  with  too  great  a  rapidity  for  the  eye-  to  follow.  There  was  great  variety 
of  color  from  the  intcnsest  red,  yellow  and  green  through  every  shade  and  variety  of  those  colors; 
roee  being  probably  the  predominating  color.  The,  whole  period  of  activity  lasted  about  ten  minutes 
alter  which  the  corona  expanded,  lost  its  activity,  and  spread  over  the  sky  as  a  kind  of  milky  haze. 
Clouds  soon  afterward  intervened  and  no  further  display  was  seen.  During  the  active  period  the 
veitical  intensity  was  greatly  increased  accompanied  by  a  strong  easterly  deflect  ion,  and  a  decrease 
in  the  horizontal  force. 

M/n-cli  2!>,  1882,  3  n.  m.  lo  7  a.  m. — When  first  observed  as  daylight  faded  the  arch  had  already 
passed  the  zenith  but  was  very  pale.  The  display  was  not  a  noticeable  one,  mostly  appearing  as 
hazy  masses  and  partly  formed  bands  or  curtains  of  no  great  brilliance  and  was  not  observed 
afler  7  a.  m.  The  needles  only  slightly  disturbed. 

Miifrli  ."•(),  1SS2,  2  ii.  m.  to   . — Was  probably  visible  as  the  decrease  of  daylight  permitted, 
but  the  sky  being  cloudy  only  glimpses  of  it  were  had  during  the  hours  of  comparative  darkness. 
The  needles  were  considerably  agitated. 
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March  31,  1882,  4  a.  m.  to  8.15  «.  m.—  Began  later  than  usual  ami  was  very  faint.  It  was 
mostly  confined  to  a  single  ray  rising  from  the  SE.  towards  the,  zenith  and  occasionally  extended 
through  to  the  NW.  Sometimes  none  were  to  be  seen  for  a  short  time,  but  the  brightness  of  the 
moon  may  have  hidden  it.  It  was  last  seen  after  8.15  a.  in.  (ii.43  a.  in.  local),  but  the  needles  which 
had  been  steady  during  the  greater  part  of  the  night  became  disturbed  and  rvad  very  irregularly 
lor  several  hours  afterwards. 

.-//  .">,  1881',  2  <i.  in.  to  7  a.  m. — Very  pale  and  irregular  shaped.  Appeared  only  occasionally 
and  mostly  near  the  zenith.  The  cloudiness  of  the  sky  prevented  it  being  observed.  The  moon 
being  about  the  full  and  the,  clouds  somewhat  striated  it  was  often  difficult  to  say  which  was  cloud 
and  which  aurora.  Magnets  somewhat  disturbed. 

April  4,  1SS2,  4  a.  m.  to  G  a.  m. — First  seen  at  4  a.  m.  The  brightness  of  twilight  and  the  moon 

being  too  great  to  permit  of  its  being  observed  much  sooner.  -First  appeared  as  a  faint  narrow- 
arch  running  from  from  N.  to  SE.  with  an  elevation  of  about  20°.  A  few  rays  appeared  and  the 
arch  assumed  a  curtain  form,  which  was  soon  succeeded  by  the  usual  hazy  condition  of  the  sl;y. 
At  5  a.  m.  a  similar  curtain  appeared  for  a  sliprt  time,  extending  from  N\V.  to  SE.  and  elevated 

about  .'!(.) ;  a  hove  the  horizon.  At  0  a.  m.  a  faint  corona  was  formed  with  long,  slender,  and  very 
faint  rays  converging  towards  zenith,  but  although  displaying  considerable  motion  no  variety  of 

colors  was  noticeable.  It  was  only  of  few  minutes'  duration  and  was  again  succeeded  by  the  hazy 
condition  of  the  sky.  Clouds  soon  afterwards  covered  (he  -sky  so  tlutt  nothing  further  could  be 
seen.  The  needles  were  considerably  agitated. 

April  .">,  1882,  —    —  to   . — Beginning  or  end  not  known  in  consequence  of  the  cloudiness, 
but  at  ~)  a.  m.  (11.43  p.  m.  local  of  the  4th)  the  clouds  around  the  zenith  were  all  rendered 
luminous  by  transmitted  light,  the  aurora  behind  them  being  apparently  very  bright.  The  magnets 
were  very  much  disturbed,  the  disturbance  continuing  until  the  afternoon. 

April  (3,  1882,  4  <i.  »>.  to   . — The  brightness  of  twilight  prevents  the  beginning  of  displays 

being  correctly  ascertained,  and  when  this  one  was  u'rst  observed  it  was  rather  brilliant  in  the  SE. 
at  an  elevation  of  4(1°.  While  in  this  position,  rays  and  streamers  were  rapidly  developed  which 
shot  up  towards  the  zenith  while  individually  possessing  a  rapid  swirling  motion.  An  arched 
form  combined  with  that  of  the  curtain  was  then  assumed,  which  extended  across  towards  the 
N\V.,  rising  at  the  same  time  towards  the  zenith,  the  motion  of  translation  being  from  W.  to  NE. 
After  reaching  the  active  condition  it  ceased  and  was  succeeded  by  the  usual  hazy  appearance  of 
the  sky.  .During  the  burst  of  activity  the  base  of  the  whirling  rays  was  often  tinged  with  pink 
and  ruse;  the  prevailing  color  was  yellow.  During  this  time  the  uiaguets  were  much  disturbed, 
the  vertical  intensity  on  eastern  declination  being  largely  increased  and  the  horizontal  force 
decreased.  Afterwards  but  little  was  seen,  but  as  the  cloudiness  increased  very  rapidly  it  was 
impossible  to  say  if  any  further  bursts  occurred.  The  needles  were  occasionally  disturbed  until 
.several  hours  after  sunrise. 

April  7, 1882,   to   . — The  7th  was  cloudy,  but  the-  magnetic  disturbance  was  large. 
Ai>ril  S,  1882,  4  a.  >/j.  to  1  a.  m. — Began  as  a  narrow  band  in  the  SE.  stretching  toward  the  N., 

which  after  a  few  minutes'  quiescence  became  active  and  displayed  considerable  motion  and  a  few 
traces  of  color,  but  very  soon  broke  up  into  hazy  patches.  At  5  a.  in.  a  narrow  pale  yellow  arch 
extended  across  from  XW.  to  SE.  at  an  altitude  of  about  35°  above  the  S.  horizon.  After  remain- 

ing stationary  for  a  short  time  it  rose  towards  the  zenith.  Pale  slender  rays  shot  up  from  its 

eastern  end,  and  sever:',!  small  patches  of  yellow  light  in  a  condition  of  rapid  motion  appeared 
along  it.  There  was  a  slight  approach  to  the  coronal  form,  but  all  faded  very  rapidly,  and  at  5.20 
no  trace  of  it  remained ;  no  more  appeared  until  about  7  a.  in.,  when  a  faint  ray  appeared  in  theX. 
just  outside  of  the  line  of  twilight.  There  was  a  strong  easterly  deflection  of  the  declination 
needle  and  an  increase  in  the  vertical  intensity  and  decrease  in  horizontal  force. 

April !),  1882,  1  n.  m.  to   . — A  sudden  burst  of  auroral  activity  a  few  minutes  after  4  a.  m. 
occurred,  but  only  lasted  about  ten  minutes.  When  first  seen  it  was  in  and  around  the  zenith, 

which  was  tilled  with  whirling  vibrating  rays.  Flashes  of  green  and  rose  appeared,  but  yellow,  as 

usual,  was  the  prevailing  color.  The,  magnets  we;-;;  considerably  disturbed,  the  vertical  intensity 
increasing,  the  horizontal  force  decreasing,  and  the  dellection  Kj.netimes  10.  and  sometimes  W. 
The  night  became  cloudy  and  no  more  was  seen. 
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Aj.ril  1<>.  I)vs2.  o  "•  in-  to  -i  ii.  «.— The  sky  was  ba/y  and  partly  covered  with  foggy  slratua 
clouds,  so  that  only  the  larger  stars  were  visible,  and  then  only  near  the  ;:enith:  b»-sides,the  twilight 
was  so  bright  behind  the  clouds  that  it  was  sometimes  very  dillicult  to  say  which  was  twilight  and 

•which  aurora.  At  .'!  a.  in.  several  pale  white  bands,  probably  anrural,  extended  from  SE.  to 
N.  and  to  the  E.  of  xenith.  At  3.15  a.  in.  a  pale  yellow  arch,  certainly  auroral,  appeared  in  the  SW. 
with  an  altitude  of  about  20°.  At  4  a.  in.  there  were  luminous  traces  in  the  SE.,  but  the  clouds 
soon  afterwards  became  too  dense,  and  nothing  more  was  seen.  Needles  slightly  disturbed. 

A/'fil  11.  1882.  4  «.  m.  to  G  (i.  m. — About  the  usual  time  as  a  faint  ray  running  from  SE.  to 

X\V~.  with  au  altitude  of  about  .30°  above  the  SW.  horizon.  At  5  a.  m.  it  had  moved  up  to  the 
zenith,  where  a  kind  of  elongated  corona  was  formed,  the  elongation  being  in  direction  of  the 

length  of  the  arch.  This  had  been  the  general  form  of  all  the  corona'  that  have  appeared.  Elon- 
gated in  direction  of  the  arch  and  compressed  at  right  angles  to  it.  I  may  here  remark  that  the 

auroral  light  is  almost  always  something  more,  apparently,  than  simply  so  many  areas  of  light  of 

various  shapes.  It  is  composed  of  luminous  medium  which  seems  quite  tangible,  more  like  lumi- 
nous cloud  or  dense  vapor  than  anything  else.  Its  distinctness  of  character  and  outline  strongly 

tends  to  give  it  an  appearance  of  nearness  which  I  had  never  noticed  any  place  else,  but  at  the 
same  time  I  have  never  been  able  to  observe  a  case  of  where  it  appeared  below  any  cloud  strata. 

The  clouds  are  often  rendered  luminous  by  it,  but  I  am  almost  certain  that  in  every  case  it  was 
by  transmitted  light.  At  G  a.  in.  a  faint  streak  was  visible  in  the  ZSE.,  but  the  twilight  soon 
became  too  strong  to  permit  its  being  visible. 

April  12,  1882,  4  a.  m.  to  6  a.  m. — Very  faint,  but  interfered  with  by  the  increasing  brightness 
of  the  twilight.  At  4  a.  m.  there  was  a  pale  narrow  arch  running  from  the  SE.  horizon,  S.  of  zenith, 
to  NYV.  with  an  altitude  of  about  30°.  After  a  short  time  this  broke  up  into  hazy  patches  which 
occasionally  emitted  a  few  rays,  and  appearing  and  disappearing  from  time  to  time  until  G  a.  m., 
after  which  the  daylight  was  too  bright  to  .allow  them  to  be  seen.  Magnets  steady  during  the 
time  display  was  visible,  but  some  time  after  sunrise  they  were  largely  disturbed,  the  disturbance, 
however,  lasting  only  for  a  short  time. 

April  13,  1882,  5  a.  m.   ?. — A  few  patches  appeared  in  the  SE.  at  5  a.  m..  exhibiting  consid- 

erable inotiou.  The  highest  and  brightest  was  immediately  below  a  Boo'tis.  They  being  imme- 
diately afterwards  overcast,  no  more  was  seen.  The  needles  were  considerably  disturbed  for  sev- 

eral hours  after. 

A2)ril  15, 1882,  5.50  a.  HI.  to   ?  .—Weather  cloudy,  but  about  5.50  a.  in.  (12.30  a.  m.  local) 
auroral  light  appeared  a  little  southward  of  zenith  and  apparently  in  rapid  motion,  the  direction 
of  motion  being  from  S.  to  N.  From  the  character  of  the  light  when  in  zenith  there  was  a  corona 
formed  possessing  a  rapid  gyratory  motion.  The  magnets  were  largely  disturbed,  the  horizontal 
force  decreased,  and  vertical  intensity  being  increased,  and  the  easterly  declination  also  increased; 

the  needle  swinging  out  of  field,  but  afterwards  there  was  a  westerly  deflection,  but  not  so  pro- 
nounced as  the  easterly.  Xo  more  of  the  display  was  seen,  but  the  needles  continued  unsteady 

for  several  hours  afterwards. 

April  1C  and  17, 1882,  magnetic  xtorm. — On  the  IGth,  about  1  p.  in.  (8  a.  m.  local)  a  very  intense 
magnetic  storm  set  in,  which  continued  at  intervals  until  about  9  a.  m.  of  the  1 7th.  The  night  was 
cloudy  and  no  aurora  was  seen;  the  greatest  disturbance,  however,  took  place  in  the  daytime.  At 
lirst  there  was  a  strong  E.  deflection  attended  by  a  decrease  in  the  horizontal  and  an  increase  in  the 
vertical  intensities,  but  about  7  p.  m.  there  was  a  great  change,  the  deflection  changed  to  the  W. 
KO  that  the  azimuth  circle  had  to  be  moved  several  degrees  to  bring  the  needle  into  the  field.  An 
increase  took  place  in  horizontal  force  and  an  increase  in  the  vertical  intensity.  Again,  after  a 
period  of  about  five  hours  another  change  took  place  to  the  E.,  the  vertical  intensity  increasing 
and  the  horizontal  decreasing  as  usual,  which  conditions  continued  to  the  end. 

AI»-;I  20,  1882,  5  a.  m.  to   ?  . — At  5  a.  m.  auroral  light  was  discernible  a  little  S.  of  zenith. 
The  twilight  was  too  bright  to  allow  a  distinct  view  to  be  had.  The  magnets  were  considerably 
disturbed.  A  very  intense  disturbance,  however,  took  place  some  hours  previously,  commencing 
at  1 1  p.  m.  (5.4^5  p.  in.  local)  of  the  19th.  and  continuing  more  or  less  to  (i  p.  m.  (12.43  p.  m.  local) 
of  the  20th.  The  range  of  the  various  changes  of  declination  amounted  to  over  10°,  while  that 
of  the  dipping  needle  amounted  to  7°.  The  greatest  deflection  was  westerly,  but  the  K.  was 



EXPEDITION  TO  POINT  BA11EOW,  ALASKA.  381 

of  much  longer  duration.  As  formerly,  the  westerly  deflection  was  accompanied  by  an  increase  in 
horizontal  force  and  a  decrease  in  the  vertical  intensity,  and  the  E.  by  an  increase  in  the  vertical 
intensity  and  a  decrease  in  the  horizontal  force. 

September  3,  1882,  4  a.  m.  to  4.30  a.  m. — When  tirst  noticed  at  the  4  a.  in.  observation,  the  twi- 
light was  still  bright  in  the  X.  The  aurora  appeared  iu  the  constellation  Auriga,  as  a  small  arched 

band  rapidly  shifting,  extending  in  azimuth  from  about  N.  70°  E.  to  X.  !)0°  E.  (brightness  2)  and 
showing  faint  tinges  of  red,  green,  and  yellow.  In  fifteen  minutes  the  whole  aurora  had  risen 
and  greatly  extended,  forming  a  number  of  sinuous  shifting  bands,  color  white  brightness  2,  ex- 

tending from  the  NME.  horizon  to  SSW.,  passing  through  Ursa  Major,  Ursa  Minor  and  Cyguus. 
At  this  time  the  needles  were  slightly  agitated,  while  the  earth  currents  showed  no  disturbance. 
Fifteen  minutes  later  the  aurora  had  disappeared,  except  a  few  scattered  streaks,  which  continued 
faintly  visible  for  an  hour. 

Xi'i>tc»tl>tji-  4,  1882,  4  a.  m.  to  4.05  a.  m, — The  sky  was  still  quite  light  and  overspread  with 
enough  hazy  cirro-stratus  cloud  to  dim  the  stars  slightly.  When  noticed  at  the  4  a.  m.  observation 
the  aurora  occupied  mostly  the  whole  of  the  eastern  sky,  reaching  the  zenith.  Color  white; 
brightness  2;  form  utterly  inconstant,  shifting  with  the  rapidity  of  lightning.  In  general  the 
bands  had  a  north  and  south  direction  and  were  inclined  to  be  sinuous.  The  display  was  most 
prominent  in  the  constellations  Cassiopeia,  Auriga,  and  Camelopardalis.  In  live  minutes  only  a 
few  pale  streaks  were  faintly  visible.  The  magnetic  needles  were  slightly  agitated. 

Xt'iiti-mbo'  .">,  IScSi,  2  a.  m.  to  7.30  a.  m. — The  aurora  appeared  at  2  a.  m.,  while  the  twilight  was 
so  bright  that  no  stars  were  visible.  It  was  then  a  slightly  luminous  baud,  white  and  unstable, 
extending  from  the  SE.  horizon  to  NW.  about  10°  W.  of  zenith  ;  brightness  1  to  2.  At  3  a.  m. 
the  bands  were  broad  and  more  numerous,  sinuous  and  shifting,  running  from  N.  to  SE.  through 
Ursa  Major,  Ursa  Minor,  Cassiopeia,  and  Pegasus ;  brightness  2 ;  color  white,  with  several  paler 
arched  bands  in  S\Y.,  one  of  which  at  3.15  had  reached  the  brightness  of  3,  with  a  bright  yellow 
color,  while  the  main  aurora  had  somewhat  faded.  The  magnetic  needles  were  slightly  agitated. 
At  4  a.  m.  the  aurora  overhead  had  almost  wholly  disappeared,  while  a  new  band  had  appeared  in 
Taurus  near  the  NE.  horizon,  extending  into  Gemini.  This  band  was  yellow,  sinuous,  and  rapidly 

changing  in  form,  approaching,  however,  the  curtain  type.  Altitude  about  20° ;  brightness  3, 
brightest  iu  Ilyades.  It  was  replaced  at  4.15  by  a  comparatively  steady  pale  (1)  arch  witli 
streamers,  reaching  its  greatest  altitude  close  above  «  Geminorum,  extending  in  azimuth  about 
40°.  At  5  a.  in.  a  sinuous  baud  with  streamers  was  observed  in  Canis  Minor,  stretching  into  Hydra 
close  to  eastern  horizon  (brightness  2).  At  G  a.  m.  there  was  an  extensive  sinuous  band,  approach- 

ing the  curtain  form,  mostly  in  Hydra  and  Virgo.  This  showed  violet  color  in  Hydra,  where  it 
was  brightest  (3;  elsewhere  2).  The  whole  aurora  was  exceedingly  changeable  and  shifting,  end- 

ing with  a  long  sinuous  band,  pale  (brightness  1),  running  through  Ophiuchus,  Corona  Borealis, 
and  Canes  Vcnatici. 

September  (i,  1882,  3.30  a.  m.  to  0  a.  m. — As  early  as  3.30  a.  ni.  streaks  of  auroral  light  were 
visible  through  the  fog,  and  at  4  a.  m.  a  definite  aurora  in  the  form  of  a  pale  band  stretched  across 
from  the  southern  horizon  to  the  W.  of  the  zenith,  starting  in  Aries  and  passing  through  Trian- 
gulum,  Andromeda,  Lacerta,  and  Cygnus,  and  ending  near  «  Lyra.1.  This  band  moved  towards  the 
zenith,  fading  and  reappearing,  and  at  4.05  passed  through  Cassiopeia.  The  fog  cleared  as  the 
night  grew  darker,  and  the  aurora  appeared  as  bright  horizontal  bands  near  Aquila.  At  5  a.  in.  a 
bright  (2  to  3)  sinuous  arched  band  with  streamers  ran  along  the  western  horizon,  from  Libra, 
through  Hercules  and  Vulpecula,  to  Pegasus.  At  5.30  a  brilliant  whirl  iu  the  S.  sent  up  streaming 
bands,  one  through  Cassiopeia  across  the  zenith,  ending  in  Bootes  ;  a  second  through  Andromeda 

and  Ccpheus,  ending  in  Corona  'Borealis ;  a  third  through  Pisces  to  Aquila.  The  aurora  ended  with 
a  single  sinuous  band  running  up  through  Taurus  and  Auriga  from  the  southern  horizon  and 
rebelling  to  Ursa  Major. 

X<-i>ir))ib<-i-  IL',  1SS2.  4.17  a.m.  to  4.50  a.  m. — The  clouds  which  had  covered  the  sky  during  all 
the  evening  cleared  off  near  the  zenith  at  4  a.  m.,  audat  4.17  a  white,  hazy  but  well  defined  rather 
narrowband,  shifting  its  position,  appeared  stretching  from  NE.  to  SW.,  passing  through  Ursa 
Major,  Ursa  Minor  close  to  the  zenith,  and  Cephens,  ending  in  Cyguns  (brightness  1).  The  mag- 
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iiotic  declination  and  veil ical  force  were  but  liltle  affected,  while  tin-  horizontal  force  was  very 

greatly  inn-eased.  The  hand  was  invisible  at  4.">0,  and  the  sky  soon  clouded  over. 
•.•m'iiT  !.">,  1SS2,  i!  (i.  JH.  to  7  a.  m.— As  early  as  1  a.  in  ,  while  the  twilight  was  still  bright, 

pale  whitish  bands  were  to  be.  seen  crossing  the  sky  from  the  X.  to  SE.  These  at  2  a.  in.  had 
developed  into  an  aurora,  brightness  as  high  as  2,  beginning  near  the  SE.  horizon  in  Pegasus, 
where  it  was  brightest,  narrow,  and  of  a  yellow  color.  As  it  approached  the  zenith  in  the  form  of 
a  sinuous  shifting  band  it  beeame  somewhat  paler,  and  stretched  in  width  from  Cassiopeia  to 
CygiMi:;,  narrowing  again  and  ending  in  the  twilight  just  below  Ursa  Major.  Most  of  the  aurora, 

was  white  in  color.  At  .'3  a.  in.  a  broad  arch  (brightness  3;  passed  from  the  SE.  horizon,  begin- 
ning iu  Pisces  and  running  through  Pegasus,  Andromeda,  Lacerta,  Draco,  and  the  tail  of  the  Dip- 

per, and  ending  in  Canes  Venatici.  Slight  magnetic  disturbance.  At  4  a.  in.  the  sky  was  hazy 
and  no  aurora  visible,  and  at  5  a.  in.  the  sky  was  clouded  over.  At  G  a.  in.  pale  bands  (brightness 
1)  stretched  across  the  sky  from  Taurus  and  Aries  in  the  SE.  through  Ursa  Major  near  the  zenith, 
ending  in  Corona  Borealis.  At  7  a.  m.  there  was  one  pale  band  (brightness  1)  in  SE.,  occupying 
the  constellations  Gemini  and  Leo,  and  another  similar  but  smaller  band  low  in  W.,  in  Hercules 
and  Vulpeculn. 

September  25,  1882,  2.17  a.  m.  to   . — Up  to  2  a.  in.  the  sky  was  completely  covered  by  heavy 
stratus  clouds,  but  at  2.17  these  broke  away  near  the  zenith,  exposing  several  horseshoe-shaped  con- 

centric sinuous  arches  rising  from  the  N".  The  apex  of  the  brightest  arch  was  near  Polaris,  and  other 
paler  bauds  apparently  formiug  part  of  similar  arches  were  visible  in  Cassiopeia.  The  near  arch 
had  a  brightness  of  2,  the  others  about  1,  and  all  appeared  quite  unstable.  The  sky  continued 
much  covered  with  rapidly  moving  clouds  and  the  aurora  was  only  visible  at  intervals  through 
openings  between  them.  At  3.17  a.  m.  three  pale  (0  to  1),  motionless,  slightly  arched  horizontal 
bands  were  visible  in  the  N.,  in  the  constellation  Canes  Venatici.  At  4  a.  in.  the  sky  was  much 
clearer,  and  a  band  of  streamers  pointing  towards  zenith  flashed  across  the  sl;y  from  NW.  to  S. 
on  an  arched  course  at  an  altitude  of  about  45°.  The  motion  of  translation  from  N.  to  S.  was  very 
rapid  and  accompanied  by  a  rapid  vibration  from  S.  to  If.,  and  vice  versa.  The  brightest  part  of 
the  display  was  tinged  with  red  and  yellow,  and  reached  a  brightness  of  3.  At  4.1 7  there  was  a 
a  small  patch  of  aurora  reaching  a  brightness  of  3  in  the  constellation  Aries  on  the  SE.  horizon. 
This  had  the  form  of  a  vertical  sinuous  streak,  and  showed  red  and  yellow  colors,  fading  rapidly 

and  shifting  and  twisting.  At  the  same  time  the  clouds  in  the  SW.  were  illuminated  with  a  bright 
greenish  auroral  glow.  After  this  the  sky  became  completely  overcast.  A  magnetic  disturbance 
began  in  the  afternoon  and  continued  all  night  (local  time),  the  declination  varying  through  a 

range  of  1°  38',  the  horizontal  force  .424  and  the  vertical  force  .055. 
,v< 'i>t,'in In  r  2(5,  1882,  3  a.  in.  to  G  a.  m. — At  3  a.  m.  the  clouds  had  broken  away  so  as  to  leave  the 

northern  sky  clear,  and  then  there  appeared  three  horizontal  curtains  taking  in  about  45°  of 
azimuth  from  the  N.  to  NE.,  the  altitude  of  the  highest  being  about  30°.  They  occupied  for  the 
most  part  the  constellation  Leo,  though  with  the  twilight  and  moonlight  it  was  impossible  to  see 
the  stars  distinctly.  Their  brightness  was  3,  the  lower  edge  of  each  curtain  colored  bright  rose, 
then  yellow,  and  finally  pale  yellowish  green.  There  was  a  rapid  lateral  vibration  and  the  whole 
had  completely  faded  in  about  five  minutes,  leaving  only  a  few  bright  streaks,  and  a  new  curtain 
then  formed  a  little  farther  to  the  E.  At  4  a.  m.  there  were  small  patches  in  Bootes  and  a  quiet 
narrow  arch,  greenish  with  a  faint  rose  tinge  on  lower  edge,  brightness  3,  running  from  near 
Arcturus,  on  the  northern  horizon  between  Castor  and  Pollux,  and  ending  in  the  clouds  near  the 
Llyadcs.  This  had  entirely  faded  at  4.17,  when  a  broad  sinuous  band  rapidly  developed  from  the 
N.  running  from  near  Areturus,  through  Ursa  Major,  Ursa  Minor,  Cassiopeia,  and  Taurus,  toward 
the  SE.  horizon.  This  moved  rapidly  towards  the  W.,  reaching  Cygnns  in  two  minutes  and 
quickly  fading  there,  the  southeast  end  in  the  meanwhile  having  broken  into  irregular  si reaks. 
At  5  a.m.  the  aurora  was  faint  and  pale  yellowish  green,  in  the  form  of  two  streaks  running 
through  Leo,  (iemini  and  Cancer.  At  (i  a.  m.  a  broad  bright  sinuous  band  crossed  the  sky  from 

K.  to  S..  passing  through  the  zenith  and  moving  rapidly  toward  the  E.  Brightness  .'!.  The 
sky  then  became  cloudy.  A  large;  magnetic  disturbance  lasted  through  the  aurora,  with  decrease 
Of  all  three  elements. 

30,  1S82, 1.17  a.  m.  to  4.30 a.  «j. — The  aurora  was  fully  developed  at  1.17  a.  in.,  when 
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tin1  clouds  broke  away  sufficiently  to  allow  it  to  be  visible.  It  was  very  pale  (01  o  1 )  ;m<l  in  the  form 
of  :i  sheaf  of  narrow,  quiescent,  white,  ha/.y  bands,  .stretching  across  the  sky  in  the  NE.  from  a 
point  near  Arcturus  in  the  N.  through  Ursa  Major,  Auriga,  and  Perseus.  At  2.17  the  clouds  were 

merely  open  enough  to  show  traces  of  aurora  in  the  form  of  pale  streaks  in  I'rsn  Major,  in  the  N. 
and  overhead.  At  3  a.  in.  the  sky  was  quite  clear,  and  only  pale,  quiet,  white  bands,  radiating 
from  a  point  in  Bootes  near  the  NW.  horizon  and  converging  lo  a  point  in  Taurus  near  the 
SE.  horizon,  covered  nearly  the  whole  sky.  The  light  was  much  dimmed  by  the  full  moon. 
At  3.17  and  nt  4  the  aurora  was  essentially  unchanged,  though  some  bands  faded  and  others  were 
formed,  and  the  whole  was  much  obscured  by  haze  at  4.  At  4.17  there  was  rapidly  developed  near 
the  southern  horizon,  dimly  visible  through  the  haze,  a  twisted  horizontal  band  with  a  rapid  motion 
and  indications  of  color  which  must  have  had  a  brightness  of  3.  The  stars  near  it  were  invisible. 
After  this  the  aurora  faded,  none  being  observed  at  5  a.  m. 

October  1 ,  1SS2, 1  a.  m.  to   . — At  1  a.  in.  there  was  a  break  in  the  clouds  in  the  N.  and  a  por- 
tion of  a  vertical  band  of  aurora  (brightness  1  to  2)  was  visible.  No  stars  were  to  be  seen.  The 

openiug  soon  closed,  and  the  weather  continued  rainy  most  of  the  night.  A  large  and  long-con- 
tinued magnetic  disturbance  indicated  a  considerable  aurora. 

October  8,  1882,   to  8.30  a.  m. — The  sky  was  alternately  clear  and  overcast  during  the 
early  part  of  the  night,  but  no  aurora  was  noticed  until  4.45  a.  in.,  when  bright  bands,  white  and 
motionless,  crossed  the  zenith  from  N.  to  S.  The  sky  soon  clouded  and  no  aurora  was  observed  at 
the  5  a.  rn.  observation.  At  G  a.  m.  a  quiet  yellowish  baud  had  passed  up  from  Orion  on  the  SE. 
horizon  nearly  to  Cassiopeia,  then  declining  towards  Andromeda  (brightness  about  1).  At  7  a.m. 

a  small  yellowish  patch  in  Taurus  (brightness  about  1)  was  all'the  aurora  visible.  At  8  a.  m.  an- 
other pale  yellowish  green  arch  stretched  from  the  N.  to  the  E.  point  of  the  horizon,  reaching  an 

altitude  of  about  20°.  At  8.30,  though  the  sky  was  perfectly  bright  and  clear,  no  aurora  was  to  bo 
seen.  Neither  the  galvanometers  nor  magnetic  instruments  indicated  any  disturbance. 

October  10, 1882, 2  a.  m.  to  G  a.  m. — Light  snow  fell  during  most  of  the  night,  but  the  sky  cleared 
at  intervals.  At  2  a.  m.  traces  of  aurora  were  visible  through  the  hazy  clouds,  in  the  form  of  a 
quiet  band  running  across  from  N.  to  SE.  near  the  zenith.  At  4  a.  m.  the  sky  cleared  off,  showing 
a  bright  patch  in  Aries  near  the  S.  horizon  with  some  horizontal  bauds  in  SW.,  brightness  2  to 
3.  At  4.17  bands,  brightness  2,  beginning  in  Lyra  and  passing  through  Cygnns.  There  was  no 
rapid  motion  or  vibration,  only  a  slow  drifting  and  breaking  of  the  bauds,  which  quickly  faded  and 
new  ones  developing,  especially  one  somewhat  twisted  and  undulating  from  Lyra,  through  Cygnus 
and  Andromeda,  to  Aries  on  the  S.  horizon.  At  5  a.  m.  the  arch  was  in  the  SW.,  running  from  W. 
to  S.,  yellowish  in  color  and  vibrating  rapidly,  also  twisting  up  and  down  vertically.  At  0  a.  m. 
a  bright  band  passed  from  XE.  to  SE.  with  a  rapid  lengthwise  vibratory  motion,  several  times 

parting  in  the  middle.  The  clouds  then  became  too  thick  for  the  aurora  to  be  seen.  A  consider- 
able magnetic  disturbance  commenced  at  G  a  m.,  continuing  twelve  hours. 

October  11,  1882,  3  u.  m.  to  4.30  a.  m. — Light  suow  was  falling  up  to  3  a.  m.,  when  the-  hazy 
nimbus  cloud  broke  rapidly  away,  disclosing  a  white  hazy  band  (brightness  0  to  1),  quiet,  stretch- 

ing across  from  Hercules  in  the  N.,  through  (Jyguus,  Lyra,  Cassiopeia,  and  Andromeda,  ending  in 
clouds  near  Aries  in  SE.  This  was  a  little  brighter  at  the  SE.  end  at  3.17,  when  the  horizon  again 
thickened  up.  At  4  a.  m.  the  sky  was  again  clear,  but  the  aurora  had  faded  to  a  pale  band  on  the 
edge  of  the  clouds  in  the  SW.,  and  in  10  minutes  there  was  only  a  vague  luminosity  in  the  E.  and 
SW.  During  the  rest  of  the  night  the  sky  was  cloudy. 

October  12,  1SS2,  12  midnight,  October  11,  to  9  a.  m. — The  sky  cleared  suddenly,  disclosing  an 
arch  in  the  XE.,  with  its  crown  in  Andromeda,  and  its  extremities  buried  in  the  clouds.  Its  bright- 

ness was  2,  and  it  continued  to  rise  and  spread  till,  at  1  a.  m.,  a  broad,  bright  sinuous  band  ran  from 

the  X.  to  SE.  horizon,  occupying  mostly  the  constellations  Corona  Berenices,  l"isa  Major,  <  \imelo- 
pardalis,  Perseus,  and  Aries.  Until  1.17  the  only  change  was  a  slow  spreading  and  undulation, 
moving  from  the  zenith  eastward  and  slowly  back  again.  The  N.  and  SE.  ends  remained  quiet, 
the  SE.  end  the  brightest,  while  the  center  changed  into  one,  two,  and  three  bands  of  vertical 
streamers  and  back  again  to  wavy  bands.  The  brightness  of  the  band  was  from  I!  to  i,  and  the 

edges  were  tinged  with  rose  and  green.  There  was  a  magnetic  disturbance,  wilh  increased  decli- 
nation and  decreased  horizontal  force.  At  2  a.  m.  there  was  merely  a  quiet  arch,  with  streamers 
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running  from  Leo,  on  the  X.  liori/oii,  reaching  its  greatest  height  above  «  (M  minorum,  passing 
through  tin-  Ilyades  ami  ending  at  a  point  l:elo\v  these  on  the  SE.  horizon.  This  had  faded  almost 
completely  at  ±17.  and  a  lew  pule  streaks  crossed  the  y.enith  from  X.  to  SE.  The  aurora  wassimj 
ilar  in  character  to  this  at  •>.  lint  the  arch  passed  between  Castor  and  Pollux.  The  magnetic 

lies  had  in  the  mean  time  returned  to  their  normal  readings  since  the  disturbance  at  1  a.  m. 
:  a.  in.  a  broad  haxy  baud  stretched  from  Bootes  close  to  /emth  through  Cygnus  and  Lyra  to 

the  SK.  in  Aries.  At  r».17  this  began  to  spread  and  break  irp,  rapid  gyratory  motion  commencing 
in  Cassiopeia,  and  spreading  in  a  tew  minutes  all  over  the  sky  except  the  NE.  There  was  an 
indescribable  confusion  of  smoke-like  wreaths,  whirls,  cuitains,  and  shooting  streamers.  The 
motion  was  all  gyratory,  or  motion  of  translation,  very  rapid  and  in  no  given  direction.  A  special 
center  of  g\  rat  ion,  whirling  from  X.  to  S.,  developed  rapidly  and  as  rapidly  disappeared  in  Per; 
sens.  The  display  reached  a  brightness  of  3  to  4,  and  showed  rather  faint  colors — green,  rose,  and 
peach  blossom.  In  about  5  minutes  all  became  suddenly  pale  and  quiet,  but  showed  sign  of  break- 

ing out  again.  At  5  a.  in.  a  pale  yellowish  band  ran  from  Is.  to  SE.  horizon,  reaching  an  altitude 
of  about  40°,  quiescent  (brightness  1  to  2).  At  0  a.  in.  three  arcLes  were  observed  forming  a  tri- 

angle (brightness  1  to  l'}.  At  7  a.  in.  oue  broad  baud  crossed  the  /.enith  from  NW.  to  ESE.  (bright- 
ness 1  to  2).  No  aurora  was  observed  at  8,  but  at  9  a.  m.  a  pale,  arched  band  (brightness  0  to  1)  was 

observed  low  in  the  SW.  (20r<  altitude),  running  from  Canis  Minor  in  the  SE.  to  the  lower  part  of 
Taurus,  through  Orion.  This  was  the  end  of  the  aurora,  fading  before  daybreak. 

October  13,  1882,  2  «.  m.  to  9.50  a.  m. — The  haze  which  overspread  the  sky  was  quite  thin  at  2 
a.  in.,  and  a  hazy,  quiet,  arched,  and  slightly  sinuous  band,  white  in  color,  passed  from  a  point  in 
Taurus  on  the  SE.  horizon  to  a  point  in  Coma  Berenices  on  the  northern.  The  arch  slowly  rose; 
the  crown  being  just  above  Castor  and  Pollux  at  2,  close  to  Capella  at  2.10,  and  when  last  observed 
at  2.17  just  above  Capella.  and  still  rising,  the  band  spreading  slightly  (brightness  1,  rising  to  2  at 

the  IN.  end  at  2.10).  At  ;.;  and  4  this  aurora  was  replaced  by  a  few  vague  traces.  I'p  to  9  a.  m.  no 
aurora  was  observed,  the  weather  being  hazy.  At  that  time  a,  white,  quiet  arch  was  observed  pass- 

ing from  the  ESE.  through  Canis  Minor  and  Taurus  to  the  WNW.,  about  2°  in  breadth,  altitude 
50°  brightness  2.  At  9.20  there  was  a  second  arch  about  2°  above  and  parallel  to  the  first,  not 

continuous,  but  consisting  of  a  series  of  luminous  patches  resembling  long-drawn  cirrus  clouds'j motionless,  and  similar  in  brightness  to  the  first  arch.  At  9.40  a.  m.  the  western  extremity  of  the 
first  and  broader  arch  was  observed  to  slowly  change  form  until  it  resembled  the  folds  of  a  curtain, 

•when  the  whole  slowly  drifted  southward  and  disappeared  about  9.50  a.  in. 
October  14,  1882,  2  a.  in.  to  9.4(i  a.  m.— At  2  a.  m.  a  narrow  and  barely  perceptible  band,  per- 

fectly straight,  ran  from  the  SE.  horizon  through  Andromeda  nearly  to  the  zenith,  paler  than  the 
Milky  Way.  This  was  perceptibly  brighter  at  2.20,  and  there  was  ;i  pale  glow  along  the  horizon 
in  the  NE.  At  3  this  had  developed  into  a  slightly  sinuous  band  running  from  the  SE.  horizon 
through  Pegasus  across  the  sky  through  Cygnus  and  Lyra  to  the  XXW.  (brightness  1).  Also  a 
pale  arched  band,  much  curled  at  the  east  end,  from  Taurus  through  Auriga,  running  close  to  the 
Dipper  and  fading  in  the  N.  The  main  arch  drifted  to  the,  SW.  slowly  and  beamed  brighter  (1  to 
2),  dividing  longitudinally  into  three  bands,  while  the  eastern  aurora  faded.  At  4  a.  in.  three  bauds 
crossed  the  southwestern  sky,  united  at  the  horizon,  and  spreading  at  the  center  from  the  SE.  to 
NW.  Altitude  about  20°,  breadth  at  broadest  part  10°,  brightness  2  to  3,  occupying  constella- 

tions Pegasus,  Dclphinus,  Aquila,  and  Ophiuchus.  Upper  baud  somewhat  broken  into  streamers, 
especially  at  SK.  cud.  This  was  all  fading  rapidly  at  4.20.  At  5,  two  luminous  yellowish  bauds 
(brightness  2  to  3),  passed  from  SW.  to  2sW.  through  Delphiuus  and  Serpeus.  At  G,  one  arch,  with 
bright  streamers  moving  from  W.  to  E.  and  vibrating,  passed  from  Orion  through  Ursa  Major 
and  ended  in  Bootes  (brightness  3).  At  7,  a  band  (brightness  2  to  3)  rail  from  Cancer  through  Ursa 
Minor.  At  S,  a  band  with  bright  streamers  at  the  north  crossed  the  /enith  from  NNW..to  SSE. 
(brightness  3  to  4).  The  whole  moved  slowly  southward.  At  9,  a  broad,  broken,  vaporous  arch 
from  X.  to  S.  crossed  the  zenith.  This  changed  its  form  a  little  but  not  its  position,  until  it  faded 
about  !M<;  (brightness  0  to  1). 

<  >t-li>li  i-  !,">,  1SSL',  12.5  it.  m.  to  10  a.  m. — The  aurora  commenced  as  a  narrow  pale  baud,  begin- 
ning near  the  Pleiades  and  running  along  the  horizon  fading  in  (Jemini.  This  was  a  little  brighter 

at  12.20.  At  1.20  it  extended  across  the  zenith  from  Aries  on  the  S-E.  horizon  to  Leo  on  the 
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northern,  consisting  of  .several  sinuous  bauds,  shifting  and  somewhat  wavy,  occupying  Taurus, 
Perseus,  Cassiopeia,  Ursa  Minor,  and  Ursa  .Major  (brightness  3  to  4),  color  white,  with  tinges  of 
green  and  yellow;  motion  undulating  and  rather  rapid.  At  2  a.  in.  the  aurora  passed  through 
a  Bootes  to  Leo  Minor  and  to  Gemini.  At  3,  two  bands  rose  together  from  Si-rpens  near  the  hori- 

zon, one  passing  through  Pegasus  and  Cygnns,  and  the  other  through  Andromeda  and  Lacerta, 
while  an  arched  band  crossed  the  eastern  sky  from  Bootes  in  the  N.  to  Taurus  in  the  SE., 
passing  through  Ursa  Major.  Doth  sets  of  aurora  were  quiet  and  yellowish  (brightness  3  to  4). 
At  4,  a  broad,  quiet,  white  baud  (brightness  2)  crossed  the  zenith  from  Leo  Minor  through  Ursa 
Major,  Ursa.  Minor,  and  Cygnns,  ending  in  Sagitta.  At  5,  three  bands  (brightness  3)  crossed  tho 
zenith,  occupying  Lyra,  Cygnus,  Cassiopeia,  Pegasus,  and  Taurus,  with  a  few  bright  streamers  in 
the  NNW.  At  0  a.  in.  an  arch  (brightness  2)  ran  from  Bootes  through  Canes  Vcnatici  and  Lynx, 
ended  in  Gemini,  while  a  double  areh  (brightness  0  to  1)  layabout  10°  above  the  SW.  horizon,  run- 

ning from  NNW.  to  ESE.  This  arch  was  still  in  the  same  position  at  8  and  had  become  a  single 

band  at  10.  At  7  there  were  pale  patches  of  yellowish  light  in  the  NNE.  near  the  horizon.  I'>e- 
tween  0  and  10  the  arch  in  the  SW.  was  bright,  quiet,  and  well  defined,  with  tremulous  streamers 
(brightness  3  to  4),  colors  bright  green,  yellow,  and  rose.  Extensive  magnetic  disturbance. 

October  10,  1882,  12.40  a.  m,  to  4  a.  in. — Streamers  Hashed  up  in  the  E.,  forming  a  low  arch 
from  Taurus  in  the  SE.  to  Leo  iu  the  N.,  with  the  crown  in  Gemini  (brightness  1).  At  1  a.  m.  there 
was  a  definite  narrow  arched  band  with  one  end  in  Leo  iu  the  N.  and  the  other  in  the  lower  part 
of  Aries  in  the  SE.,  with  the  highest  part  iu  Auriga  and  Perseus.  From  the  northern  end  numer- 

ous long  quiet  streamers  ran  up  as  high  as  Ursa  Major  (brightness  1).  The  whole  was  rising 
slowly  when  last  observed  at  1.20.  From  2  to  2.20  the  aurora,  was  in  the  form  of  a  broad  band, 
narrow  at  the  ends  and  spreading,  and  crossed  the  zenith  from  Pisces  in  the  SE.,near  the  horizon, 
to  a  point  in  Bootes,  near  the  northern  horizon.  It  occupied  chiefly  the  constellations  Andromeda, 
Perseus,  Cassiopeia,  Ursa  Minor,  and  the  western  portion  of  Ursa  Major.  The  band  was  slightly 
sinuous,  and  by  imperceptible  degrees  changed  its  shape  without  changing  its  position,  breaking 
into  several  bands,  and  consolidating  itself  into  one  again,  its  brightness  increasing  from  1  to  2. 
An  eastern  band  joining  this  at  the  ends  passing  through  Auriga  was  well  defined  at  2.17,  and 
almost  wholly  gone  at  2.20.  At  3  the  aurora  was  in  the  same  place,  but  had  grown  paler  and  more 
diffused,  while  at  3.15  the  eastern  band  was  again  well  developed  and  the  aurora  was  spreading 
westward  as  far  as  Cygnus.  At  4  the  sky  was  so  hazy  that  only  the  brightest  stars  were  visible, 
but  through  the  haze  twisted  bands  of  aurora  in  rapid  motion  were  to  be  seen.  After  this  the 
cloud  thickened  up  and  no  more  aurora  was  observed.  A  magnetic  disturbance  commenced  at  3 
and  lasted  till  7  a.  m.,  with  decrease  of  horizontal  force  from  .530  to  .215,  while  the  declination 
increased  G°  07',  the  vertical  force  being  but  slightly  affected. 

October  17,  1882,  11  p.  m.,  October  16,  to  10  a.  m. — Before  the  stars  were  definitely  visible  a 
twisted  band  of  aurora  was  observed  across  the  zeuith  from  the  NNW.  to  the  SE.  (brightness  1). 
At  2.17  there  were  three  bands  nearly  overhead,  running  from  NW.  to  SE.  through  Ursa  Major, 
Ursa  Minor,  Cepheus,  Canes  Venatici,  and  Bootes.  These  bands  were  white,  tinged  with  greenish 
(brightness  2),  with  undulating  motion,  the  ends  shifting  and  disappearing.  The  magnets  were 
slightly  disturbed.  At  1  a.  in.  there  were  two  small  horizontal  curtains  in  Taurus,  from  whoso 
western  end  rose  a  broad,  spreading,  sinuous  baud  across  the  zenith  to  Bootes  in  the  N.,  occupying 
Andromeda,  part  of  Cassiopeia,  and  Ursa  Major,  spreading  W.  into  Cygnus  and  Lyra  (brightness  2), 
with  slight  wavy  motion.  This  was  breaking  up  and  paler  at  1.10,  and  had  become  a  single  twisted 
band,  with  a  tendency  to  divide  lengthwise  at  1.17.  At  2  the  aurora  was  in  essentially  the  same 
position,  but  the  western  part  was  brighter,  and  had  sunk  lower  in  the  SW.,  passing  through  ,3 

( 'ygui  and  Vulpecula.  This  portion  reached  a  brightness  of  3  at  2.17,  while  the  rest  had  paled  con- 
siderably. At  3  there  was  a  twisted  mass  of  light  in  Taurus,  and  a  narrow  bright  (3)  band  running 

along  the  SW.  horizon  through  Aqnila,  extending  about  90°  in  azimuth.  At  3.17  a  brilliant  dis- 
play began,  which  was  observed  up  to  3.25.  The  aurora  developed  from  the  SW.  up  to  the  zenith 

and  a  little,  past  it  with  great  rapidity  in  the  form  of  whirling,  circling  bands  and  smoke-like 
wreaths,  mingled  with  pale  streamers,  which  latter  formed  an  imperfect  corona  at  3.20  in  Cassiopeia 
at  the  zenith,  which  disappeared  quickly.  The  motion  was  very  rapid,  and  the  light  reached  a 
brightness  of  3  to  4.  The  light  was  mostly  yellowish-white,  but  tinged  on  the  lower  rdge  with 

H.  Ex.  44   1!) 



386  EXPEDITION  TO  POINT  P.  AH  HOW.  ALASKA. 

greenish  and  rose.  The  magnets  were  violently  disturbed,  with  great  decrease  of  horizontal  force. 
At  1  a.  in.  three  bauds  ran  along  the  SW.  from  Orion  to  Aquila  at  an  altitude  of  about  25°.  These 
readied  a  brightness  of  3  at  4.15,  and  then  quickly  paled,  while  the  aurora  developed  from  Orion 
and  spread  over  the  eastern  sky  in  broad,  sinuous,  undulating  bands  (brightness  1  to  2),  which 
formed  a  very  transient,  imperfect  corona.  This  aurora  was  brightest  iu  Ursa  .Major,  and  spread 
over  the  whole  sky  at.  4.20.  The  motion  was  comparatively  slow,  and  the  magnets  less  disturbed. 
At  5  there  were  two  quiet  greenish  bands  (brightness  2),  one  in  the  NE.  through  Gemini,  Leo 
Minor,  and  Coma  Berenices,  and  the  other  in  NW.  from  Bootes  through  Hercules  and  Aquila.  At 
0  a  pale  broad  band  ran  from  the  western  to  the  southern  horizon,  and  at  7  a  similar  band  in  the 

NE.  ran  from  Gemini  through  I'rsa  Major  and  ended  iu  Bootes.  At  8  there  were  numerous  streaks 
(brightness  2  to  3)  in  the  NE.  moving  rapidly  westward.  No  aurora  was  observed  at  0,  but  at  10 
there  were  traces  of  a  pale  arch  extending  from  the  NNW.  to  ESE.  at  an  elevation  of  about  12° 
above  the  southern  horizon.  The  extremities  were  lost  iu  tho  haze  and  cloud  which  obscured  the 
hori/.on. 

(Mober  21,  18S2.  7  «.  m.  1o  S  <>.  m. — Up  to  and  during  the  6  o'clock  a.  in.  observation  the  sky 
was  clouded  over  and  it  was  snowing;  but  at  7  a.  in.  it  was  clear,  and  a  stationary  yellowish-white 
band  of  aurora  was  observed  running  from  Hercules  iu  the  WNW.  through  Pegasus  to  Taurus  in 
the  SSK.  At  the  WNW.  end  there  were  vertical  streamers,  vibrating  upwards  rapidly  (bright- 

ness 2  to  3).  At  8  a  greenish  band  without  motion  crossed  the  zenith  from  Bootes  through  Ursa 
Minor  to  Trianguluin  (brightness  2  to  3),  while  at  9  a.  in.  the  same  band,  somewhat  paler  (2),  passed 
beyond  Triaugulum  into  the  haze  on  the  eastern  sky.  Magnetic  instruments  showed  no  signs  of 
disturbance. 

October  22  and  23, 1882, 10.30  7*.  m.  to  10.20  a.  m.— As  soon  as  it  was  dark  enough  for  an  aurora 
to  be  seen,  a  slightly  sinuous,  narrow,  hazy  band  was  observed  crossing  the  zenith  from  X.  to  the 
SE.,  passing  straight  up  through  the  middle  of  the  Dipper.  In  tho  twilight  it  appeared  a  pale 
rosy  color,  and  a  slight  wavy  motion  was  observed  (brightness  0  to  1).  Next  observed  at  11.15  in 
the  shape  of  a  broad,  waving  band  from  the  NNW.  to  SE.,  not  reaching  the  horizon  at  either  end, 
passing  through  Ursa  Major,  Draco,  and  Cygnus  (brightness  1),  color  yellowish.  At  12.15  a.  in. 
October  23  it  was  a  narrow  arch  from  tho  NW.  to  SSE.  through  Vulpecula,  Delphiuus,  Cygnus, 
and  Lyra  to  Bootes,  with  little  or  no  motion  (brightness  1).  At  1  a.  in.  a  low  arch  (brightness  2), 
somewhat  tinged  with  yellow,  lay  in  the  SW.,  taking  in  about  40°  in  azimuth  and  reaching  an  altitude 
of  about  20°  near  «  Aquila:.  All  the  stars  on  the  SW.  horizon  were  obscured  by  the  bright  moon- 

light. This  arch  had  not  changed  its  position  when  last  noticed  at  1.20,  while  at  1.10  an  additional 
hazy,  wavy  band  had  developed  in  the  NE.,  running  from  Taurus  iu  the  SE.  through  Auriga  to 
Coma  Berenices  in  thcN.  (brightness  1).  At  2  a.  in.  the  starting  point  of  the  aurora  was  in  Taurus, 
near  the  SE.  horizon.  From  this  ran  a  band  of  streamers  to  the  NNW.  through  Aries,  Pegasus, 
highest  in  Cygnus,  near  ft  Cygni,  through  Lyra  and  Hercules  round  to  Bootes  (brightness  1  to  2), 
and  also  bands  (brightness  1)  across  zenith  passing  through  Cassiopeia.  From  2.10  to  2.20  the 
western  band  became  brighter,  with  considerable  motion,  and  gradually  faded,  while  tho  eastern 
bands,  still  pale,  spread  eastward  into  Auriga,  developing  a  bright  patch  in  Canes  Yenatici.  Tho 
magnets  were  slightly  disturbed.  At  3  a.  m.  the  western  streamers  were  replaced  by  a  pale  (0  to  1) 
band,  and  another  band  equally  pale  crossed  the  zenith  from  the  same  starting  point.  At  3.10  to 
4  an  additional  sinuous  band  (1  to  2)  developed  in  the  E.  from  Orion  just  rising  in  the  SE.,  through 
Gemini,  Leo  Minor,  and  Canes  Venatici  to  a  point  in  Hootes.  now  just  above  the  northern  horizon. 

From  4  to  1.10  then;  was  an  extensive  display,  which  would  have  been  brilliant  had  it  not  been 
for  the  moonlight.  Stalling  from  Orion  it  spread  into  Taurus,  Aries,  and  Auriga  in  the  shape  of 
twisted  forks,  one  streak  crossing  the  zenith  to  NNW.,  with  a  band  nearly  in  the  position  of  the 
western  band  seen  at  last  observation.  This  latter  band  had  risen  about  10°  at  4.10.  No  rapid 
motion  was  observed  (brightness  2  to  3).  The  whole  was  fading  rapidly  at  J.I  7.  There  was  a 
great  magnetic  disturbance,  the  horizontal  force  falling  too  low  to  be  read,  and  the  declination 
rising.  At  5  a.  m.  only  one  pale  (0  to  1)  band  was  visible  running  from  Leo  to  Uisa  Major,  re- 

sembling hazy  cirrus  cloud.  At  G  a.  in.  there  was  a  pale,  arch  over  the  NE.  horizon,  and  at  8  a.  m. 
another  similar  arch  (brightness  about  1).  At  0  and  10  a.  m.  there  was  simply  a  trace  of  aurora 
in  the  form  of  an  arch  closely  resembling  the  twilight  curve,  spanning  the.  southern  horizon  at  an 
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altitude  of  about  40°,  the  extremities  hidden  in  the  haze  which  obscured  the  horizon.  This  had 
•wholly  disappeared  at  about  10.20  a.  in. 

October  27,  1882,  1  a.  in.  to  4  a.  m. — The  clouds  which  hud  covered  the  sky  broke;  away  about  1 
a.  in.,  having  a  few  patches  of  fleecy  cirrus-stratus  clouds  hiding  the  stars  in  the  SE.  At  the  1  a. 
m.  observation  two  ha/.y,  narrow,  sinuous  bands  crossed  the  zenith  from  this  bank  of  clouds,  ending 

near  Arcturus  in  the  XNW.,  about  15"  above  the  horizon,  passing  through  Cassiopeia,  Cepheus, 
and  Draco.  At  1.17  the  top  of  the  arch  had  drifted  west  to  Cygnus  and  Lyra,  the  ends  remaining 
fixed,  while  the  arch  itself  showed  a. tendency  to  split  lengthwise  (brightness  1);  brightest  in  Bootes, 
where  it  had  a  faint  ruddy  tinge.  There  was  a  slight  magnetic  disturbance.  At  2  a.  in.  an  arched 

narrow  band  (brightness  2)  stretched  from  a  point  in  Serpeus  about  10°  above  the  NW.  horizon  to 
the  bank  of  clouds  in  the  SSE.,  reaching  an  altitude  of  about  30°  near  a  Aquilse.  There  was  a 
faint  suggestion  of  green  and  rose  color  at  the  northern  end.  At  2.10  to  2.19  the  baud  faded 

slightly,  and  at  2.17  the  crown  rose  about  2°,  while  at  the  same  time  there  were  also  faint  traces 
of  a  band  in  the  position  of  the  one  observed  at  1  a.  m.  From  3  to  3.17  there  was  a  broad  aurora 

running  from  a  point  in  Bootes  "W.  of  Arcturus  just  above  the  northern  horizon  up  through  Ursa 
Major,  Ursa  Minor,  and  Perseus,  ending  in  the  clouds  near  Taurus  (brightness  1  to  2).  It  con- 

sisted of  broad,  hazy,  waving  bauds  and  twisted  streaks  fading  and  reappearing  quickly,  with 
slight  motion,  shifting  rather  to  the  westward.  At  2.10  there  were  whirls  approaching  the  curtain 
shape  in  Caues  Yenatici,  and  a  low  ill-defined  arch  in  theNE.  in  Leo  Minor,  and  at  2.17  also  a  faint 
band  through  Cygnus  in  the  W.  The  magnetic  disturbance  increased  in  violence,  all  the  elements 
being  much  diminished.  From  4  a.  in.  onwards  the  sky  was  obscured  by  thin  clouds.  During 
the  whole  time  the  aurora  was  visible  its  brightness  was  much  dimmed  by  the  exceedingly  bright 
moonlight. 

October  27  and  28,  1882,  10.30  p.  m.  to  1.17  a.  m. — As  soon  as  it  was  dark  enough  for  the  aurora 
to  show,  a  bright  patch  with  bright  streamers  was  observed  in  the  SE.,  about  20°  above  the  hori- 

zon. At  11.13  the  aurora  was  in  the  form  of  a  hazy  arch,  with  its  crown  passing  through  Cygnus 
and  Lyra,  and  its  extremities  hidden  in  the  ha/e  NW.  and  SE.  At  12.13  the  sky  was  so  hazy  and 
the  moonlight  so  brilliant  that  the  position  of  the  aurora  among  the  stars  could  not  be  definitely 
traced.  It  had  the  form  of  a  faint  arch  of  hazy  light.  The  crown  of  the  arch  bore  SW.  at  an 
altitude  of  about  30°.  Extremities  bore  SE.  and  W.  by  X.  At  1  a.  m.  only  the  brightest  stars 
were  visible  through  the  haze.  One  broad  band  made  up  of  transverse  streamers,  moving  rapidly 
westward  with  quick  undulations  from  X.  to  S.,  crossed  the  zenith  from  the  N.,  ending  in  the 
clouds  in  the  SE.  Several  paler  secondary  bands  W.  of  the  main  band.  The  whole  aurora  was 
paler  <nud  much  broken  at  1.10.  At  1.17  it  had  almost  wholly  faded,  but  quickly  reappeared  in  the 

IS",  in  the  form  of  curled  streaks,  covering  a  large  extent  of  sky.  A  large  magnetic  disturbance 
commenced  at  10  p.  in.,  continuing  all  night.  The  horizontal  force  ranged  through  .517,  the  decli- 

nation through  2°  54',  and  the  vertical  force  through  .088.  At  2  a.  in.  the  sky  was  clouded,  and 
no  more  aurora  was  seen. 

October  29,  1882,  5  a.  m.  to  11.30  a.  m. — Up  to  5  a.  m.  the  sky  was  covered  by  thin,  patchy, 

stratus  clouds,  through  which  £ho  moon  shone;  after  this  the  sky  cleared  oft".  Soon  after  dusk 
faint  traces  of  aurora  were  seen  through  the  clouds.  At  2.13  a.  in.  a  bright  streak  showed  through 
the  clouds  in  the  XXE.,  the  base  about  20  above  the  horizon  and  running  up  towards  the  zenith. 
At  3  to  3.10  the  sky  was  clear  enough  near  the  zenith  to  expose  a  band  crossing  from  the  N.  when 
it  was  visible  through  the  clouds  to  the  SE.  It  could  be  seen  to  pass  through  Lyra  and  Cassiopeia. 
At  5  a.  in.  a  band,  partly  covered  with  clouds,  ran  from  Bootes  through  Draco,  ending  in  Andro- 

meda. It  was  pale  and  hazy  (brightness  0  to  1),  and  moved  slowly  to  the  "W.  No  more  aurora 
was  visible  till  t)  a.  in.,  when  a  band  passed  from  Ursa  Major  through  Cauielopardalis,  ending  in 
Cassiopeia  (brightness  Ij.  At  10  a.  in.  a  band  ran  from  Leo  Minor  to  Perseus,  passing  through 
a  Aurigas  (brightness  2).  At  11  a.  in.  a  patch  was  visible  in  Gemini.  A  violent  magnetic  disturb- 

ance commenced  at  3  a.  in.,  lasting  all  night.  The  horizontal  force  fell  too  low  to  bo  read. 

November  2,  1882, 12.30  a.  m.  to  -i  a.  m. — From  12.30  to  12. -l~>  a  pale,  glowing  segment,  resembling 
the  twilight  curve,  was  discernible  in  the  NE.,  extending  from  N.  to  SI-L,  and  ivaching  an  altitude 
of  about  303  in  the  NIL  It  was  very  pale,  a  little  brighter  in  the  X..  and  continued  indistinctly 
visible  until  3,  when  it  developed  into  two  or  three  definite*,  but  wavy,  pale  (0  to  1)  bands  crossing 
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the  zenith  from  llio  N.  to  the  SI-'.,  one  from  Taurus  up  through  Cassiopeia  to  Cygnns,  and  another 
from  L'oiites  also  reaching  Cassiopeia  through  Draco.  At  3.17  there  was  also  a  streak  in  Leo  in 
tin-  N E.  Very  taint  traces  of  these  hands  were  still  discernible  at  4  n.  in.,  but  no  more  aurora  was 
observed. 

\oi-t inl/< ,  .;.  1>;S2,  12.17  a.  m.  to  S  a.  in. — Streamers  of  a  slightly  yellowish  tinge  (brightness  I 
to  2)  shot  up  all  round  the  horizon,  being  brightest  in  the  N\V.  and  SE.  At  1  a.  in.  they  had 
arranged  themselves  in  the  form  of  an  arch  of  streamers  i brightness  1),  running  from  Taurus  in 
the  ESE.  through  Auriga  to  Ursa  Major  in  the  X.  This  had  laded  a  good  deal  at  1.10  and  was 

replaced  by  a  pule  arched  band  at  1.17.  At  2  there  was  a  vertical  streak  in  the  2s*.  in  Bootes, 
running  up  from  near  tUe  horizon  into  Draco,  and  a  lew  additional  streamers  were  to  be  seen  in 
Ur.-a  Major  at  2.10.  This  had  faded  at  2.17  and  there  appeared  a  pale  arched  band  in  Leo  in  tho 

NIC.  At  '.  a.  in.  there  was  a  pale  glow  ill  tho  S.  and  SW.,  and  at  .'5.10  a  definite  band  (brightness 
1)  from  Aries  in  the  SE.  up  through  Perseus  and  Andromeda  to  Cassiopeia  near  the  xcnith.  At 

3.17  there  were  merely  patches  of  pale  glow  in  the  N.  and  NE.  At  4  a.  in.  these  bands  (bright- 
ness I  to  2)  ran  from  the  SE.  to  the  NN\Y.,  not  reaching  the  northern  horizon  (brightest  in  tho 

SI-:.;:  one  (the  brightest)  from  Orion  through  Taurus,  Perseus,  Cassiopeia,  Cygntis,  and  Lyra;  a 
second  (paler)  through  Aries  and  Andromeda  and  just  above  a  Aquilffi ;  and  the  third  (palest) 
close  to  the  horizon.  These  bands  were  in  essentially  the  same  position  and  a  little  brighter  at 
4.10,  but  had  faded  to  0  to  1  at  4.17.  At  5  a.  in.  there  was  a  pale  band  (0  to  1)  in  the  NE.  through 
Leo  and  Gemini.  At  7  a.  m.  two  bands  (brightness  1)  of  a  slightly  greenish  tinge  crossed  tho 
zenith  from  Serpens  to  Cassiopeia  and  Camelopardalis.  At  8  a.  m.  there  was  an  arch  of  very 
pale  light  over  the  SE.  horizon,  and  after  this  no  more  aurora  was  observed. 

Xort  mbcr  4,  1882,  4.10  «.  m.  1o  9.30  a.  m. — The  sky  was  covered  with  rather  thin  hazy  stratus 
clouds  which  cleared  away  more  or  less  at  intervals.  At  4.10  a.  m.  there  was  a  quiet  arch  (bright- 

ness 1)  visible  through  the  clouds  in  the  NE.  There  were  no  stars  visible  near  this,  so  it  could  not 

be  charted.  The  crown  bore  NE.  altitude  about  30°,  and  the  extremities  NNE.  and  ENE.  altitude 
about  10°.  This  was  wholly  observed  at  4.17.  At  9  a.  m.  the  sky  was  clear  and  a  faint  arch 
(brightness  0  to  1),  extending  from  NNW.  to  ENE.  with  an  altitude  of  about  30°,  was  observed, 
lasting  until  0.30. 

\in-iiiibcr  .">,  18S2,  1  a.  m.  to  G  a.  m. — At  1  a.  m.  there  was  an  arched  bank  of  clouds  in  the  Nil 
on  the  hoiizon,  and  above  this  a  pale  steady  glow  gradually  fading  into  the  starlight.  At  2  a.  m. 
this  glow  had  laded,  but  at  2.10  a  broad  definite  baud  (brightness  1)  crossed  the  NE.  sky,  white 
and  motionless,  from  a  point  in  Oriou  near  the  ESE.  horizon,  reaching  its  greatest  height  at 

:or  and  Pollux  in  Gemini  and  ended  in  the  upper  part  of  Leo  in  the  NNE.  Its  altitude  was 
about  5°  less  at  2.17.  Clouds  and  haze  obscured  the  aurora  till  C  a.  m  when  an  arched  band  was 
(.bserved,  with  essentially  the  same  bearing,  running  from  Orion  through  Auriga  to  Ursa  Major 
(brightness  2)  and  color  slightly  greenish,  sometimes  varying  slightly  in  color  and  brightness, 
especially  in  the  SE.,  where  a  few  streamers  were  observed.  No  more  aurora  seen. 
,  Xorrntlicr  (i.  1SS2,  7  n.  m.  to  7.15  a.  m. — Up  to  7  a.  m.  the  sky  was  not  clear  enough  to  allow 

any  aurora,  to  be  seen.  .  An  arch  of  pale  yellowish  green  was  then  visible  through  the  haze, 
running  from  Orion  to  Leo  through  Gemini  (brightness  0  to  1).  fiiis  was  invisible  at  7.15  and  no 
more,  was  observed. 

Xori-iiilH-i-  7,  1882,  4.17  </.  m.  to  11.20  a.  m. — Tho  weather  was  stormy  and  the  clouds  thick 
during  the  early  part  of  the  night.  At  4.17  a.  in.  an  arched  band  was  visible  through  the  clouds 

in  the  SW.  at  an  altitade  of  about  40°,  quickly  disappearing,  while  a  similar  streak  in  the  NW. 
moved  rapidly  towards  the  z.enith.  No  stars  were  visible  at  this  time.  There  was  a  slight  r, 
net ic  disturbance,  with  a  decrease  of  horizontal  force  and  declination  and  an  increase  of  vertical 

force.  The  earth  cm-rents  were,  notably  increased  in  strength.  At  11  a.  m.  the  sky  was  compara- 
tively clear,  and  a  band  was  observed  stretching  from  Andromeda  through  Ursa  Minor  to  Canes 

Venatiei.  characterized  by  frequent  Hashes  from  W.  to  E.  and  a  rapid  vibratory  motion.  At  11.10 
I.  it  had  moved  further  toward  the  NE.  and  extending  from  N.  to  E.  through  Cygnus,  Draco, 

ami  It  now  consisted  of  a  broad  regular  arch  formed  of  streamers  about  10°  in  length, 
and  perpendicular  to  the  magnetic  meridian.  The  streamers  were  agitated  by  a  vibratory  motion, 
iuid  a  motion  of  translation  to  the  1C.  (brightness  2).  The.  aurora  disappeared  about  11.20  a.  m. 
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S,  18cS2,  1  <i.  lit.  ID  10..'!.')  n.  in. — During  the.  early  part,  of  the  night'  tin-  sky  \v;is  cov- 
ered with  thick  clouds,  but  at  I  a.  in.  these  liad  tliinnod  away  sulliciently  to  allow  a  few  of  tho 

brightest  shirs  to  bo  seen,  and  broad  bands  of  aurora,  apparently  in  rapid  motion,  were  observed 

crossing  the  zenith  from  the  \X\V.to  BSE.,  spreading  ont  at  the  /.enilh  to  a  trail  some  40°  in 
width.  Xo  more  aurora  was  observed  until  9.10  a.  m.,  when  if  appeared  for  about  twenty  minutes 

in  the  form  of  a  quiescent  faint  band  across  the  xeuith  from  XW.  to  SIC.,  with  tin-  extremities  lost 
in  the.  haze.  At  10.10  a.  in.  a  band  (brightness  0  to  1)  encircled  the  entire  horizon,  about  10°  in 
breadth,  and  resting  on  a  dark  baud  of  uncertain  character  (apparently  hazy  and  stratus  cloud)  of 
about  the  same  breadth.  At  the  same  time  a  second  similar  band  formed  an  arch  intersecting  the 

tirst  in  the  SIC.  and  X.,  with  its  crown  at  an  altitude  of  about  l.V.  At  about  10. .'5.1  the.  sky  clouded 
over  and  no  more  aurora  was  observed.  A  magnetic  disturbance  commenced  about  4,  chiefly 

aft'cctiug  the  horizontal  force,  which  was  hugely  decreased. 
Xurrmlicr  9,  1382,  12.30  rt.  m.  to  7.30  a.  m. — At  midnight  no  aurora  was  observed,  but  at  1  it 

was  already  well  developed  in  the  form  of  a  brilliant  zone  (2)  from  a  point  in  Taurus  in  the  ICSE. 
Lori/on  into  Ursa  Major  and  Leo  Minor  on  the  X.  In  the  XIC.  it  did  not  reach  lower  than  Gemini, 
but  extended  also  into  Auriga.  The  zone  consisted  of  three  or  four  bands  changing  rapidly,  bnt 
not  moving  fast,  forming  sometimes  whorls  and  streamers,  and  had  spread  into  Perseus  and 
Andromeda  at  1.10.  At  1.17  it  had  faded  a  good  deal,  while  two  streamers  started  up  in  the ,  N. 
and  ICSE.,  meeting  across  the  zenith,  while  a  large  whorl  formed  in  Canes  Yenatici.  At  2  a.  in. 
the  zone  was  still  broader  and  contracted  at  the  horizon,  ran  from  Hercules  in  the  X.  to  Taurus  in 
the  SIC.,  mostly  west  of  the  zenith,  occupying  Pegasus,  Cassiopeia,  Oygnus,  and  Lyra,  drifting 
westward  with  rapid  shooting  and  circling  motion  from  SIC.  to  XW.  It  had  faded  a  little  at  2.10, 

and  was  quiet,  while  quiet  glowing  banks  of  light  replaced  the  1  o'clock  aurora.  At  2.1 7  tho 
•western  aurora  had  almost  wholly  faded,  and  the  eastern  developed  into  a  regular  arch,  which 
lost  its  regularity  in  a  few  minutes.  At  3  a.  in.  the  eastern  zone  had  developed  again  from  Orion 
in  ICSE.  to  Bootes  in  XX  YV.,  narrowing  at  the  horizon,  in  the  middle  stretching  from  Gemini  up 
to  Ursa  Minor  (brightness  3),  made  up  of  sinuous  bands,  sometimes  narrow,  sometimes  broad, 
with  some  longitudinal  motion  from  X.  to  S.,  spreading  a  little  towards  the  W.,  and  not  so  bright 

at  3.17.  At  4  there  was  a  similar  broad  band  or  zone,  but  quiescent  (2  to  3)  from  a  point  in  Moiio- 
ceros  in  the  ICSE.  through  Orion,  Taurus,  Pegasus,  Oygnus,  and  Lyra,  to  a  point  in  Ophiiichus 

near  the  NX'W.  horizon,  also  spreading  eastward  in  paler  bands  to  Ursa  Major,  growing  paler  at 
4.17.  At  5  a.  m.  two  parallel  bands  4s  to  D°  apart  crossed  th.e  zenith  from  Taurus,  through  Per- 

seus and  Cassiopeia,  to  Corona  (brightness  2),  drifting  slowly  S,,  with  a  rapid  waving  motion  from 
W.  to  E.  At  <>  a  band  with  a  lew  streaks  above  it,  moving  slowly  to  the  S.,  stretched  from  Orion 
through  Gemini  to  Leo  Minor.  7  a.  m.  saw  a  luminous  band  stretching  round  close  to  the  horizon, 
without  motion,  extending  from  Pegasus  to  Serpens.  Haze  then  began  to  cover  the  sky,  and  soon 
became  clouds.  A  magnetic-  disturbance,  affecting  the  horizontal  force,  and  to  a  less  degree  the 
declination  also,  commenced  at  2  a.  m..  aud  continued  several  hours  after  the  end  of  tho  aurora. 

Xni-cmlicr  10, 1882,  3  a.  m.  to  9.10  a.  m. — The  sky  was  cloudy  during  most  of  the  night.  When 
it  cleared,  at  3  a.  m.,  no  aurora  was  observed.  A  faint  glow  in  the  X.  and  X  W.  may  have  been 
auroral.  At  5.15  a.  m.  the  clouds  again  broke  away  sufiiciently  to  show  an  arch  from  Taurus 
through  Pegasus  to  Lacorta  from  SIC.  to  SYV.,  partly  hidden  by  clouds  and  haze  (brightness  1 }.  At 

8  a.. m.  the  sky  partly  clouded  again,  disclosing  a  motionless  baud  from  Orion  to  Leo,  about  5°-S° 
above  the,  horizon,  showing  through  haze  (brightness  0  to  1).  At  !>.!()  a.  m.  a  few  faint  traces  of 
aurora  were  visible,  through  the  haze  and  clouds.  The  magnetic  needles  were  very  slightly 
affected. 

Xorcmhcr  12,  1S.S2,  '•>  «.  i».  to  I/IMIH. — During  the  early  part  of  the  night  a  furious  storm  of  wind 
and  snow  was  racing,  accompanied  by  a  violent  magnetic  storm  ati'ecting  all  three  elements,  which 
lasted  several  hours  after  the  aurora  disappeared.  Through  a  break  in  the  clouds  at  3  a.  m.  sin- 

uous bands  and  streamers  (brightness  2)  were  observed  in  the  X..  in  and  near  I'rsa  Major.  At 
3.17  the  sky  was  nearly  clear,  and  sinuous  bands  from  the  XN"\Y.  to  1CS1C.  occupied  mos;  of  the 
western  sky,  the  ends  of  the  bands  being  lost,  in  haze,  while  an  incomplete  corona  formed  1C.  of  tho 

zenith  (brightness  L').  Accurate,  observation  was  rendered  impossible  by  the  violence  of  t  lie  weather. 

From  this  time,  on  the  storm  moderated.  At  4  a.  m.  a  whirling  band  ran  up  from  Orion's  belt  in 
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ihc  SE.  towards  the  Pleiades,  and  two  arched  and  nearly  parallel  bands  ran  along  the  S\Y.  horizon, 

the  up])erl>and  the  broader  and  brighter,  through  Taurus,  (Ytns,  and  Pisces  into  the  lower  part 

of  PegaMis  beluw  the  square  (brijjh' ness  2 >.  It  Jiad  laded  considerably  at  MO,  but  at  4,1 7  had 
developed  into  two  bands  of  curtains  and  streamers,  with  rapid  vibration  and  play  of  colors,  yellow, 

u.  and  rose  (brightness  3),  intermittent,  Mimelitties  sinking  to  2  or  rising  in  places  to  4.     At  ."» 
a.  in.  two  yellowish  green  Iw.nds  ran  from  V.'.SW.  to  \VNAY.,  through  Aquila  to  Hercules,  with  a 
lew  streamers  on  the  AY  MY.  end  (bright!)  2).      At  <>  a.  in.  there  were  several  bands  and 

the  northern  sky.  the  streamers  vibrating  from  YV.  to  K.    At  7  a  pale  arch  with  stream- 
an  from  the  SK.  to  SNY.,  about  9°  or  10°  above,  the  horizon  (brightness  1).  At  8  there  was  a 

sheaf  of  beams  in  the  NNE.  from  l.eo  to  Camelopardalis,  with  slow  lateral  vibration,  changing  in 

brightness  from  1  to  2.  At  9  a.  m.  the  horizon  was  encircled  by  a  band  of  pale  quiet  white  light 

10°  in  breadth,  from  which  arose  a  perfect  fringe  of  streamers,  some  approaching  the  zenith,  most 

of  them,  however,  not  exceeding  10°  or  15°  in  length,  ami  apparently  motionless.  This  display 
continued  for  nearly  an  hour,  with  but  slight  change,  when  a  broad  white  band  (brightness  0  to  1) 
was  observed  to  start  from  the  luminous  base  in  the  AY.  through  the  Pleiades  and  Ursa  Major, 

stopping  at  a  point  about  30°  E.  of  the  zenith.  No  farther  change  was  observed  till  11  a.  in.,  when 
a  second  like  arch  was  formed  about  G°-8°  in  breadth  and  G<P  in  diameter,  having  its  crown  in  the 

zenith.  From  this  band  streamers  shot  out  and  formed  a  complete  corona.  At  This  time  the  mag- 

netic disturbance  was  particularly  great.  The  corona  continued  apparently  unchanged  and  motion- 
less until  it  faded  before  the  dawn. 

.Yon 'title >•  1-  and  13,  1882,  9.30  #.  in.  to  11.30  _/>.  m. — As  soon  as  the  sky  grew  dark  enough  for 
an  aurora  to  be  visible,  it  appeared  well  developed  and  probably  a  continuation  of  the  preceding 

aurora.  At  10.17  p.  in.  a  waving  band  of  light  extended  across  from  SE.  to  NAA'.,  brightest  in  the, 
SE.,  where  it  had  the  curtain  form,  with  the  streamers  in  the  same  direction.  At  11.17  there  was 

a  faint  streak  (brightness  1)  through  Andromeda,  Cassiopeia,  Draco,  and  Bootes,  with  bright  cur- 
tains in  Pegasus  and  Cygnus.  At  12.17  there  was  an  arch  whose  extremities  l^rc  SK.  and  NAY., 

and  below  this,  on  the  horizon,  a  well  marked  dark  segment,  with  wavy  faint:  streamers  above  it, 

and  faint  patches  of  light  in  Andromeda  and  Cassiopeia.  At  1  a.  m.  there  was  a  broad  bright  zone 

occupying  nearly  all  the  western  sky,  and  extending  east  of  the  zenith,  from  Bootes,  in  the  NNAY., 

through  Ursa  Major,  round  above  Capella  to  Taurus,  in  the  ESE.  The  zone  was  composed  of  sev- 

eral broad  sinuous  bands,  converging  near  the  horizon,  and  sometimes  developing  streamers  (bright- 
ness 2  to  3).  It  drifted  westward,  and  had  passed  the  zenith  at  1.10,  in  motion  especially  on  the 

edge,  iu  the  N..  and  at  the  zenith,  waving  and  vibrating,  with,  some  slight  display  of  colors,  yellow, 

green,  and  rose.  There  was  a  particularly  bright  portion  in  tlie  SE.  The  whole  had  sunk  low  in 
the  S\Y.  at  1.17.  From  2  to  2.17  a.  in.  the  aurora  was  reduced  to  two  bands  lying  low  in  the  S\Y., 

twin  Ophiuclms  in  the  NW.  through  Aquila  to  Pegasus  in  the  S.,  with  streamer;;  from  the  upper 

band,  all  growing  gradually  smaller  (brightness  2  to  3).  At  3  a.  in.  a  broad  bright  zone  of  the 
usual  type  crossed  the  zenith  from  Orion  and  Taurus  in  the  SE.  to  Bootes,  with  streamers  forming 

a  half  corona  E.  of  the  zenith,  centering  in  Cassiopeia  (brightness  2).  At  3.10  the,  half  corona  was 

\Y.  of  the  zenith,  with  the  bauds  as  before,  developing  wavy  curtains  at  the  zenith.  At  3.17  there 

were  bands  low  in  the  NE.,  running  from  Trot-yon  through  Leo  Minor  ami-Canes  Yenatiei  to  Bootes, 

made  up  of  streamers  .flashing  rapidly  from  N.  to  S.,  and  showing  beneath  them  a  well-marked 
dark  segment  (brightness  2  to  3).  At  4  a.  m.  these  bauds  had  become  curtains  ;  there  was  a  broad 
baud  (1)  in  the  S.  and  sinuous  streaks  covered  most  of  the  sky  at  right  angles,  roughly  speaking, 

to  the  magnetic  meridian,  converging  towards  the  horizon  in  the  NW.  and  SK.  At  4.10  to  4.17, 

radiating  from  Aquila  in  the  N\Y..  near  the  horizon,  and  Canis  Major,  near  the  SIC.,  bands,  streaks. 

and  streamers  covered  most  of  the  sky,  constantly  changing  and  shifting,  with  much  Ilickcring 
motion.  There  ua.>  a  special  center  of  activity  in  the.  N.,  where  curtains  were  developed.  At  5 

the  aurora  consisted  ot  two  bands,  with  yellowish  streamers.  At  C  it  was  an  arch  made  up  of  cur- 
tains and  streamers  in  rapid  motion  (brightness  2  to  3).  At  7  there  were,  only  faint  traces  around 

the  horizon,  while  at  8  no  aurora  was  visible,  but  it  broke  out  again  at  9  in  the  form  of  a  white 

>ted  baud  (brightness  2  to  .">).  about  ;><P  in  width,  passing  from  the  SK.  to  NAY.,  about  3°  to  5° 
SW.  of  the  /cnith.  There  was  much  wave-like  motion  from  AY.  to  E.,  with  considerable  change  of 

form,  but  not  ot' position.  The  horizon  was  fringed  with  streamers,  generally  about  20°  long  and 
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molionJess.  Vrom  10.1.".  to  10.30  tlic  aurora  tilled  almost  (he  entire  southern  hiill'oflhe  :;k.y.  pass- 
ing from  SE,  to  XW.  north  of  !ho  zenith.  The  lower  half  of  the  sky  was  filled  with  curtains  bril- 

liantly colored,  green,  yellow,  ;ind  red  predominating,  in  narrow  bands  parallel  to  the  magnetic 

meridian,  the  whole  in  rapid  motion  from  K.  to  W.  (brightness  2).  At  11.20  there  w:is  a.  perfect 
corona,  with  curtains  in  the  S.  and  a  luminous  band  on  the  northern  lion/con  from  the  SE.  to  X\\ ., 

sending  up  streamers  to  the  zenith,  white  and  quiet  (brightness  1  to  2).  At  11.17  the  corona  still 
continued,  and  the  whole  aurora  was  of  the  same  general  type,  but  moving  slightly.  It  faded 
about  11.3<»  a.  m.  The  magnetic  needles  were  but  slightly  disturbed  up  to  3  a.  in.,  when  the  dis- 

turbance became  very  violent,  not  subsiding  until  about  5  p.  m.  All  these  elements  were  atl'ected, 
especially  the  horizontal  and  vertical  force,  the  former  decreasing  and  the  latter  increasin-. 
much  that  it  was  frequently  impossible  to  measure  them,  while  the  declination  ranged  from  310 
to  510. 

Xorembci- 13  and  14,  1882,  11.11  p.  m.  to  1.20;).  m.—  The  aurora  commenced  at  dusk  and  was 
first  observed  (11.17  p.  in.)  as  a  wavy  band  through  Pisces,  Perseus,  Auriga,  Leo  Minor,  and  Coma 
Berenices,  whence  a  faint  streak  rose  to  the  Pole  star,  through.  Ursa  Major.  At  11.17  a.  m.  the 
same  or  a  similar  band  passed  through  Perseus,  Draco,  Lacerta,  Ursa  Major,  and  Canes  Venatiei, 
with  faint  streaks  also  in  Cygnus.  At  1  a.  in.  a  rather  broad  arched  band  (brightness  Otol) 
extended  from  Taurus  in  the  ESE.  through  Auriga  to  Ursa  Major  below  the  Dipper  and  Canes 

Venatiei.  brightest  at  the  northern  end,  and  sending  oft'  one  or  two  long  streamers  at  the  ESE.  end. 
This  had  faded  greatly  and  become  much,  broken  at  1.10.  At  1.17  a  broad  zone  of  the  ordinary 
type  of  sinuous  bands  crossed  the  zenith  from  a  point  in  Bootes,  near  the  northern  horizon,  to 
Taurus  in  ESE.  This  zone  was  pale,  only  reaching  a  brightness  of  1  in  a  few  places.  At  2  a  .  m. 
this  had  condensed  into  a  twisted  band  4°  to  5°  wide  (brightness  2)  from  Eridanus  on  the  ESE. 
horizon  through  Taurus,  where  it  was  much  twisted  like  a  smoke  wreath,  Perseus,  close  to  Cassi- 

opeia, through  Ursa  Minor  and  Draco  to  Corona  Borealis.  The.  whole  was  drifting  slowly  west- 
ward, having  reached  Cygnus  and  Lyra  at  2.17,  changing  but  little  in  character.  At  3  a.  in.  there 

was  a  pale  band  low  in  the  SW.,  while  another  zone  crossed  the  zenith,  spreading  over  the  eastern 
sky  with  the  bands  much  twisted,  and  forming  something  like  curtains,  varying  in  brightness  from 
1  to  3,  with  slight  motion,  and  some  faint  rosy  orange  tinges  in  SE.  The  extremities  were  in 
Monoceros  in  the  ESE.,  where  it  had  a  curdled  appearance,  and  reached  a  brightness  of  3  at  3.17. 
At  4  a.  m.  the  aurora  was  of  the  same  character,  but  paler  (0  to  1),  and  lying  more  in  the  SW.  At 
4.17  there  was  a  well-pronounced  zone,  which  only  reached  a  brightness  of  1  in  places,  radiating 
from  paints  in  the  lower  part  of  Orion  in  the  ESE.  and  Serpens  iu  the  XXW.,  so  broad  as  to  cover 
most  of  the  sky,  arching  above  the  square  of  Pegasus  in  the  SW.  At  5  a.  in.  two  arches  ran  from 
Orion  through  Andromeda  to  Cygnus,  with  bright  streamers  of  various  colors  from  yellow  to  red, 
blue  and  green,  vibrating  rapidly  from  W.  to  E.  (brightness  about  3).  At  0  there  was  an  arch 
from  S.  to  W.,  with  green  streamers  at  the  western  end.  At  7  there  were  simply  traces  around 
the  horizon,  and  at  8  only  faint  traces.  At  9.17  there  was  a  broad,  quiet,  white  nebulous  band 
from  Orion  through  Gemini,  Ursa  Major,  and  Canes  Venatiei  to  Bootes  (brightness  1).  At  10.20 
there  was  a  corona  of  pale,  white,  quiet  streamers  from  the  horizon  to  the  zenith  (brightness  0  to 
1).  At  11.10  a.  m.  pale,  white,  quiet  striated  bands  running  E.  and  W.,  lilling  the  sky  from  about 
10°  west  of  Polaris  to  the  sou-thern  horizon.  Only  faint  traces  were  visible  at  12.17  p.  in.,  and 
continued  to  be  visible,  especially  in  Ursa  Major  and  the  XW.,  till  broad  daylight.  The  magnetic, 
needles  were  but  slightly  disturbed  up  to  9  a.  in.,  when  a  disturbance  of  great  violence  set  in.  This 
had  not  ended  at  midnight. 

Xornnlii'i-  14  <nid  15,  1882,  !)  p.  m.  to  12.15 p.  m. — While  the  twilight  was  still  blight  the  aurora 
appeared  as  pale,  vertical  streamers  in  the  ESE.  in  Perseus  and  Andromeda  at  about  2(P  above 
the  horizon,  and  at  10  p.  in.  had  developed  into  an  arch  of  streamers  still  pale  (0  to  1),  from  Leo 
Minor,  some  distance  above  the  northern  horizon,  through  Auriga  ending  in  Triangulum,  main- 

taining essentially  the  same  position  and  character  up  to  11  p.  m.,  though  glowing  blighter.  At 
12,  midnight,  a  twisted  band  P  or  .V-  wide  passed  from  Bootes  in  the,  X.  through  Ursa  Major  and 
Ursa  Minor  to  Pegasus,  and  there  were  also  faint  bands  m  Cassiopeia,  Aiwlromodn,  nml  Draco. 
At  1.17  a  /one  of  the  usual  type  crossed  4°  or  5°  W.  of  the  zenith,  troin  a  point  low  in  Taurus  iu 
the,  ESE.,  through  Aries,  Triangulum,  Andromeda,  Cygnns,  Lyra,  and  Coivi:;i  Borealis  to  Bootes, 



392  EXPEDITION  TO  POINT  BARROW,  ALASKA. 

close  to  tlio  liorizon  in  the  NN  W.  This  /.one  was  much  twisted  in  the  N.  (brightness  2),  showing 
a  faint  rose  tinge  in  the  N.  and  >SE.  At  2  a.  in.  it  was  in  the  form  of  two  bands,  one  from  Canes 

Venatici  through  I'rsa  Minor  to  Andromeda,  the  other  across  the  /eiiitli  from  Ursa  Major  to  Taurus 
(brightness  ;?).  Uetween  Iliis  observation  and  the  next  the  aurora  reached  its  maximum,  being  a 
great  display  of  the  usual  type,  bands,  curtains  and  streamers  covering  the  whole  sky,  with  much 
play  of  colors,  and  vibration,  lading  rapidly.  At  3  a.  m.  there  were  three  bands  with  streamers, 
two  from  Aquila  in  the  NW..  through  Cygnus  and  Hercules,  and  one  arch  from  Pegasus  to  Aries 
(brightness  1  to  2\  displaying  yellow,  green  and  pale  blue  colors,  and  vibrating  rapidly.  Between 
this  observation  and  the  next  the  aurora  was  again  brilliant,  but  at  t  a.  in.  had  faded  to  a  quiet 
baud  [brightness  0  to  1),  round  the  horizon,  and  at  5 there  were  two  similar  bands  from  NW.  to 
SE.  At  0.17  there  was  a  faint  illumination  in  the  southern  horizon,  and  quiet  curtains  in  the  N. 
At  7  a.  in.  there  was  a  faint  band  in  the  SW.,  from  Pegasus  through  Taurus  to  Gemini,  with  pale 
streamers  moving  slightly  at  the  western  end,  and  also  several  patches  in  Lacerta,  Cassiopeia,  and 
Ccpheus.  At  8.15  there  were  a  few  pale,  white,  quiet  streamers  between  the  N.  and  SE.,  and  no 
aurora  was  seen  at  the  next  observation  ;  but  at  10.15  there  was  a  faint  arch  from  the  SE.  to  SW., 
with  an  altitude  of  about  20°,  with  the  lower  edge  well  defined  and  showing  a  dark  segment.  At 
11.15  there  were  faint  streamers  in  the  E.,  passing  from  the  horizon  through  Canes  Venatici,  Coma 

Berenices,  Bootes,  and  Lyra,  and  converging  to  a  point  just  above  «  and  ,i  Ursa-  Majoris.  At 
12.15  then-  were  very  pale  streaks  in  Ursa  Major,  nearly  reaching  the  zenith,  and  traces  of  aurora 
in  the  NW.  obscured  by  clouds.  The  magnetic  disturbance  of  yesterday  continued  pretty  violent 
up  to  about  0  a.  in.,  since  which  time  the  instruments  have  been  comparatively  quiet. 

Xoventber  16,  1882,  12.15 p.  m.  to  11.20  a.  m. — The  aurora  did  not  begin  till  some  time  after 
dark,  first  appearing  as  a  faint  streak  of  light  in  Leo  Minor.  At  1  a.  m.  there  was  a  pale  glow 
all  around  the  horizon,  brightest  in  the  N.,  when  at  3.17  three  vertical  streaks  had  developed,  the 
largest  running  from  near  Arcturtis  to  Draco,  very  pale  (0  to  1).  At  2  a.  in.  there  was  a  narrow 
hazy  band  (brightness  0  to  1)  across  zenith  from  a  point  in  the  lower  part  of  Taurus  in  the  ESE. 
through  Perseus,  Triaugulum,  and  Cassiopeia  to  Draco,  brightest  close  to  the  SE.  part,  where  it 
reached  brightness  1  at  2.17,  the  crown  having  drifted  westward  to  Cyguus  and  the  band  broad- 

ened a  little,  running  down  closer  to  the  NNW.  horizon  in  Corona  Borealis.  At  3  a.  ID.  there  was 
a  broad,  pale  zone,  much  broken  (brightness  0  to  1)  from  the  same  points  in  the  NNW.  to  SE., 
from  the  SW.  horizon  to  an  altitude  of  about  20°,  beginning  to  brighten  and  develop  streamers  at 
3.10.  At  3.17  it  was  rising  in  the  form  of  an  arch  of  streamers,  approaching  the  curtain  form,  till 
it  reached  the  square  of  Pegasus,  Cygnus,  and  Lyra,  where  it  began  to  fade  and  then  develop  into 
a  paler  zone  of  sinuous  streaks.  There  was  some  vibration  from  E.  to  W.  and  a  faint  green  tinge 
on  the  upper  edge,  shading  through  yellow  to  pale  rose.  There  was  a  similar  but  smaller  arch  in 
the  E.  in  Gemini  and  Cancer,  and  another  in  Leo.  At  4  a.  m.  there  was  a  broad  zone  of  the  usual 
type  (brightness  2  to  3)  from  a  point  in  Monoceros  close  to  the  ESE.  horizon  to  a  point  in  Serpeus 
in  NNW.  occupying  Orion,  Taurus,  Auriga,  Perseus.  Andromeda,  Cassiopeia,  Pegasus,  Cygnus, 
and  Lyra.  The  eastern  edge  was  the  brightest  and  much  twisted.  The  aurora  in  the  E.  was  essen- 

tially unchanged.  There  were  additional  streamers  from  the  tail  of  Ursa  Major  to  the  zenith  ut 
4.10.  At  J. 17  the  bands  of  the  zone  were  separating  and  growing  paler  except  the  westernmost 
(brightness  3).  At  5  a.  m.  there  was  a  band  with  motionless  streamers  from  Canis  Minor  through 
Orion  to  Pisces  about  5°  to  8°  above  the  horizon,  and  a  paler  band  shaped  like  a  horseshoe  from 
Orion  to  Leo.  At  G  a.  m.  a  bright  band  crossed  the  zenith  from  Lyra  through  Ursa  Minor  to 
Gemini,  moving  slowly  to  the  south.  At  7  there  were  two  faint  arched  bands  around  the  hori- 

zon. At  8  there  was  a  corona,  with  its  center  a  little  W.  of  the  zenith,  covering  almost  the  whole 
sky.  From  the  center  beams  extended  to  bands  and  streamers.  It  was  nearly  gone  at  8.'_'0  a.  in. 
(brightness  1  to  2).  At  9.17  there  \. as  a  broad  white  quiet  band  (brightness  1)  from  Andromeda 
through  Cassiopeia,  Camelopardalis,  and  Ursa  Minor,  ending  in  Bootes,  with  also  a  faint  glow 
on  the  southern  horizon.  The  band  had  disappeared  at  10.17,  and  the  glow  had  developed  into 
an  arch  with  its  corona  at  an  altitude  of  about  20°,  with  short  streamers  from  the  arch.  There 
were  also  streamers  15  '  long  in  the  NK.,  E.  and  8.  about  20°  above  the  horizon.  At  11.20  there 
were  a  few  faint  quiet  streamers  in  the  NE.  The  needles  were  but  slightly  disturbed;  most  so 
about  I  a.  in. 
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17,  1882,  12.15  «.  m.  to  12.30  ji.  »i.— At  12.15  a.  in.  faint  streamers  were  observed  in 
the  X.,  partially  obscuied  by  clouds.  At  I  a.  in.  there  was  merely  a  pain  glow  all  around  the 
horizOB,  bnt  ten  minutes  after  there  waa  rather  a  broad  arclicd  streak  (brightness  1)  naming  up 
from  dose  to  Arcturiis  in  tlic  N.  near  the  liori/.on,  through  Canes  Venatici  and  Ursa  -Major,  ending 
close  ub.ive  Castor  and  Pollux.  At  1.17  (here,  was  a  twisted  baud  from  the  same  point  in  the  N. 
up  to  Ursa  Major.  From  2  to  11.17  there  was  a  pale  glow  all  around  the  horizon,  with  occasional 
faint  streamers  close  to  the  horizon  in  the  SE.  At  3  a,  m.  there  was  a  pale  band  (brightness  1), 
divided  lengthwise,  so  tin-  ends  overlapped  at  the  zenith,  crossed  the  zenith  from  Auriga  high  iu 

the  KSE.,  through  Cassiopeia  to  Draco,  reaching  down  towards  Bootes  at  .'5.10  and  fading  at  the  E. 
end.  There  were  also  traces  in  the  E.  iu  Orion,  Cancer,  and  Leo  Minor,  developing  into  a  palo 
arch  of  streamers  at  3.17,  while  the  rest  of  the  aurora  faded.  At  i  a.  m.  there  were  pale  bands 
and  streamers  in  the  NE,,  developing  at  -i.17  into  a  twisted  vertical  band  in  the  NE.  (brightness 
1),  occupying  Leo  Minor  and  the  whole  of  Ursa  Major,  and  spreading  pale  and  hazy  toward  tho 
zenith.  The  horizontal  force  fell  suddenly  with  the  development  of  this  baud.  There  was  also  a 
pale  band  in  Lyra  in  the  NW.  At  5  a.  in.  there  was  a  pale  arch  from  Hercules  to  Serpens,  and 
three  or  four  bunches  of  streamers  in  Cygnus,  Lyra,  and  Corona  Borcalis  (brightness  0  tol),  and  no 
motion.  At  G  a.  m.  there  was  a  quiet  band  from  Pegasus,  through  Triangulum  to  Taurus,  with  no 
motion.  This  was  almost  hidden  by  haze  at  G.20.  After  this  the  sky  became  covered  with 
clouds,  only  clearing  at  intervals.  Traces  of  aurora  were  observed  at  9.17  aud  10.17,  at  the  latter 
observation  giving  indication  of  an  extensive  aurora  behind  the  clouds.  Traces  were  again  vis- 

ible at  11.20  through  the  clouds.  At  12.15  p.  in.  the  sky  cleared,  and  was  observed  to  be  encir- 
cled by  a  broad  band  of  white,  quiet  light.  In  a  few  minutes  the  sky  from  the  NE.  to  SE.  points 

became  colored  a  bright  rosy  red,  the  color  fading  away  towards  the  zenith.  About  the  same  time 
a  large  white  curtain  formed  across  the  rest  of  the  sky,  remaining  nearly  motionless  for  several 
minutes,  and  then  gradually  disappeared,  while  the  red  color  spread  farther  S.,  and  bright  rays 
shot  up  towards  the  zenith,  forming  a  perfect  coroua,  which  continued  about  forty  minutes.  The 
streamers  of  the  coroua  were  white  and  motionless.  When  the  red  color  first  appeared  the  light 
was  striated  with  the  rays  parallel  to  the  magnetic  meridian,  and  several  stars  were  visible  showing 
through  the  colored  portion  with  undiminished  brilliancy.  At  1  a.  m.  traces  of  aurora  were 
observed  in  Bootes.  The  magnetic  were  almost  undisturbed  up  to  C  a.  m.,  when  a  violent  disturb- 

ance commenced,  still  going  on  at  daylight. 

\'<>remlicr  18,  1882,  7  a.  m.  to  12.17  p.  m. — The  weather  was  stormy  during  most  of  the  night, 
but  the  clouds  thinned  away  from  7  a.  in.  to  12.30  p.  m.,  permitting  portions  of  the  aurora  to  bo 
seen.  At  7  a.  m.,  a  band  of  streamers  vibrating  up  and  down,  and  also  from  E.  to  W.  (brightness 
1  to  2)  was  seen  stretching  from  Orion  through  Aries  to  Pegasus,  while  another  baud  without 
streamers  ran  from  Orion  through  Perseus  and  Cassiopeia  to  Cygnus,  moving  slowly  towards  the 
SW.  At  8  there  was  a  faint  arch  (brightness  0  to  1)  from  Orion  to  Pegasus.  Traces  were  seeu 
through  the  clouds  at  !>.17  and  at  10.17  in  the  E.  aud  SE.  At  12.17  there  was  a  quiet  white  nebu- 

lous band  (brightness  o  to  1  >  from  the.  SE.  to  the  N.,  reachiug  an  altitude  of  about  40°  above  the 
horizon,  in  tho  S. 

\orfinl,* -i-  is  ,i,t/l  10,  1882,  0.15  j>.  m.  to  0.17  «.  m. — During  most  of  the  night  the  sky  was  cov- 
ered by  thin  hazy  stratus  clouds,  through  occasional  breaks  of  which  traces  of  aurora  were  observed 

from  time  to  time,  beginning  as  early  as  0.1.3  p.  m.  on  the  18th.  At  10.15  the  sky  was  clear  enough 
to  display  a  w.iviii:,  ham!  (brightness  1)  from  Coma  Berenices  in  the  NNW.  through  Canes  Veua- 

tici,  Ursa  Major,  I'rsa  .Minor.  Cassiopeia  to  Pegasus  in  the  ESE.  It  was  brightest  in  Ursa  Major, 
where  it  was  broken  into  streamers.  At  11.15  an  arch  was  observed  through  the  haze,  very  dim 
and  wide,  in  places,  broken  into  three  parallel  bands,  with  its  extremities  bearing  NW.  and  SE. 
The  next  hour  it  was  cloudy,  but  the  clouds  appeared  luminous  here  and  there.  At  1  a.  in.  on  the 

10th  there  were  traces  of  aurora  through  the  clouds  in  the  N.,  and  at  .'5  a.  in.  traces  of  bands 
crossing  the  zenith  from  X  W.  to  SE.  were,  seen  through  the  clouds.  At  4  similar  traces  were  seeu  in 
the  NE.,  and  at  8  and  0.17  a.  in.  in  the  S.  and  W.,  and  at  the  last  hour  also  at  the  zenith.  There 
was  considerable,  magnetic  disturbance  during  the  whole  night. 

Noccinlicr  1!)  a  nit  20,  8  p.  m.  to  11.17  a.  m. — Just  before  the  8  p.  m.  observation,  the  sky  being 
clear  and  the,  twilight,  still  bright,  pale  streaks  of  aurora  were  observed  in  the  N.,  high  up  in  the 

II.  Kx.  14   50 
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sky.  No  :mr<ir:i  was  recorded  at  tin-  8  p.  in.  observation.  The  sky  then  clouded  over  and  did  nut; 
dear  again  until  1  a.  in.  on  the  20th.  when  their  was  visible  a  band  from  near  |;J  Ursa-  .Ma juris  111 
the  NNW.  across  the  zenith  to  Cassiopeia,  with  a  corresponding  band  ill  the  KSK.  running-  up 
towards  it  but  not  meeting  it,  from  Taurus  through  Aries  and  Andromeda  (brigl:1 
were  pale  broken  bands  in  the  AY.  and  an  arch  low  in  the.  NE.  in  Canis  Minor  and  Leo.  The  SE. 

par',  of  the  band  was  gone  at  2.17,  the  eastern  aurora  was  paler,  aiid  there  wa.s  an  additional  streak 
in  Ursa-  Major.  At  2  a.  in.  there  were  two  broad  streamers  in  Ophiuchus  in  the  XNW..  about  5° 
above  the  horixon  (brightness  1):  pale  and  shifting  at  2.10  to  2.17.  At  3  a.  in.  there  was  a  pale 
band  from  the  same  point  in  the  NNW.  to  Eridanus  in  the  SE.,  passing  close  to  /;  Cygni  and 

through  Pegasus.  This  developed  rapidly  into  a  baud  of  curtains  and  streamers,  forming  an  in.' 
•plete  corona,  which  centered  near  a  Cygni  at  3.10.  These  streamers  vibrated  rapidly  from  E.  to 
W.  and  from  W.  to  E.  The  curtains  were  2  to  3  in  brightness,  the  streamers  were  1,  brightest  in 
the  N\V.;  and  brightly  colored  yellow  and  green,  succeeding  one  another  in  the  cider  named.  from 

the  horizon  up.  At  .'5.17  there  was  a  rosy  glow  in  the  NW.  and  a  broad  zone  across  the  /.enith, 
made  up  of  writhing,  twisting  bands  of  streamers  in  exceedingly  rapid  motion,  both  rotating  and 
shooting  from  N.  to  S.  and  the  reverse.  There  were  the  usual  green,  yellow,  and  red  colors,  bright, 
and  the  brightness  was  2  to  3,  possibly  -1  in  places,  though  much  dimmed  by  the  bright  moonlight. 

The  magnetic  disturbance  which  had  hitherto  aft'ccted  only  the  horizontal  force  now  extended  to 
the  declination,  which  fell  over  (P.  At  the  same  time  a  semi-corona  was  formed  from  Ursa  Major 
to  Andromeda.  At  4  there  were  streamers  all  around  the  horizon  except  in  Andromeda  (bright- 

ness 1  to  2),  white,  about  -45°  long  and  10°  or  15°  above  the  horizon.  The  whole  faded  rapidly, 

having  nearly  disappeared  at  4.17.  The  declination  increased  about  13°.  At  ~>  a.  m.  there  was 
another  complete  corona  (brightness  1  to  2),  centering  in  Cainelopardalis.  a  few  degrees  SW.  of 
the  /.enith.  At  G  there  were  several  yellowish-green  arched  bauds  with  streamers  from  Gemini 
through  Cepheus,  Cassiopeia,  Andromeda,  and  Lacefta  to  Cygnus,  slightly  vibrating.  At  0.15 
the  whole  had  moved  a  few  degrees  southward  (brightness  1  to  2).  At  7  there  were  two  faint 
arches  (brightness  0  to  1),  one  from  Taurus  to  Pegasus,  and  the  other  from  Hercules  to  Bootes.  At 
8  there  was  a  short,  broad,  yellowish-green  band  (brightness  1  to  2),  from  Monoceros  to  Taurus  in 
the  s.,  sending  up  motionless  streamers.  At  9.17  there  was  another  perfect  corona,  with  the  rays 
brightest  and  most  numerous  in  the  SE.,  S.,  and  SW.,  apparently  motionless,  and  white  (brightness 
1  to  2).  The  corona  still  continued  at  10.17  a.  m.,  but  its  rays  in  the  XE.  no  longer  sprang  from  the 
horizon,  but  from  a  bright  arch  whose  extremities  were  in  the  SE.  and  XW.,  and  its  crown  about 
40°  northeast  of  the  zenith.  The  rays  vibrated  slightly;  traces  of  aurora  were  still  to  be  seen 
through  the  clouds  at  11.17  a.  in.,  but  after  that  the  sky  was  completely  covered.  The  magnetic 

disturbance  continued  during  the  night,  though  its  maximum  was  reached  between  .'i  and  9  a.  m. 
\nrcmhcr  21,  18S2,  4  a.  m.  to  12.30 p.  m. — The  early  part  of  the  night  was  cloudy,  and  when  it 

cleared  at  1  a.  in.  there  was  only  a  pale  glow  in  the  N.  and  KE.,  and  two  or  three  very  faint  arched 
streaks  close  to  the  southern  horizon,  which  wholly  faded  away.  The  sky  became  clouded  at  9, 
clearing  partially  at  11.17,  when  traces  of  aurora  were  visible  for  an  instant  only  through  the  clouds, 
apparently  without  color  or  motion.  At  12.17  a.  m.  a  corona  was  observed  (brightness  3  to  4)  in  the 
form  of  a  circle  all  round  the  horizon,  fringed  with  short  rays,  centering  towards  the  zenith,  but  not 
reaching  it,  lasting  only  a  few  minutes.  Its  color  was  white,  and  the  streamers  vibrated  slightly. 

At  12..'!0  another  corona  was  observed  in  the  form  of  an  ellipse,  with  its  longest  diameter  E.  and 
with  long  streamers  converging  to  the  zenith,  and  fringed  with  streamers  on  the  outer  edge,  col- 

ored bright  rose,  with  interspaces  of  bright  myrtle  green  (brightness  .'!  to  1).  There  was  consid- 
i!e  rapid  E.  and  W.  vibration,  and  the  display  lasted  only  a  lew  minutes.  The  magnetic  needles 

were  exceedingly  (|iiiet,  up  to  about  8  a.  m.,  when  a  disturbance  commenced,  lasting  till  10  p.  in., 
especially  affecting  the  horizontal  force  and  declination,  reaching  its  maximum  at  the  time  of  the 
formation  of  the  corona. 

2').  2  a.  in.  t-o  12.L7  p.  m. — When  the  sky  cleared  at  2  a.  m.  there  was  observed  a 
;•(!   vertical  band  in  the  X.  from  near  the  horizon  towards  the  zenith,  starting  at  a  point  in 
tes,  one  branch  running  to  the  NE.  through  Ursa  Major,  the  other  up  through  ("rsa  Minor  to 

the  zenith  (brightness  li  to  I ).  This  had  laded  at  2.1~>,  and  a  hazy  arched  band  (brightness  1)  ran 
from  Hcivules  high  in  tlie  N\V.  through  ,'*  Cygni  and  the;  square  of  Pegasus,  disappearing  in  the 



EXPEDITION  TO  POINT  P.A1J1JOW,  ALAHKA.  3V;5 

moonlight  in  the  S.  At  3  a.  m.  tin-re  were  (races  of  aurora  in  the  NE.,  which  at  :;.15  liad  developed 
iuto  an  arched  hand  (brightness  "2)  with  faint  tinges  of  red  and  yellow  from  a  point  in  Monoceros 
close  to  the  horizon  in  the  ESE.  through  Leo  to  a  point  in  Bootes  near  the  N.  horizon.  At  1.10 

then-  was  an  arched  band  (brightness  1),  curved  into  an  ellipse  in  the  NE.  sonic  Hi  c.r  l.~i  above 
the  horizon,  in  Canis  Minor,  Cancer,  Leo  Minor,  and  Canes  Venatici.  This  had  nearly  laded  at 
4.15.  and  none  was  observed  at  5  a.  ru.  At  G  ail  arch  crossed  the  southern  horizon  from  .SE.  to  S\V. 
with  .streamers  on  the  SE.  half,  running  from  Canis  Minor,  through  Orion  and  Taurus,  to  Andromeda. 
The  streamers  crossed  rapidly  from  W.  to  E.,  with  play  of  colors,  yellow,  green,  and  red  (bright- 

ness about  2).  At  7  a.  m.  there  was  a  band  (brightness  1  to  2)  from  Cygnus  through  Corona 
Borealis  to  Bootes,  but  at  7.15  there  was  only  a  faint  small  arch  in  Ursa  Major.  At  S  there  weio 
merely  faint  traces  over  the  NE.  horizon,  and  no  more,  was  observed  till  12.17  p.  in.,  when  there  was 

a  co-.ona  of  long,  slender  white  streamers,  a  few  of  them  brighter  than  the  rest,  stretching  about 
30°  above,  the  horizon  (brightness  0  tol).  The  whole  aurora,  was  much  dimmed  by  the  exceedingly 
brilliant  moonlight.  The  magnetic  needles  were  almost  undisturbed  up  to  7  a.  in.,  when  a  disturb- 

ance, chiefly  affecting  the  intensity  with  decrease  of  horizontal  and  increase  of  vertical  force,  com- 
menced, lasting  till  3  p.  m. 

November  20,  12.30  a.  m.  to  4  a.  m. — Preliminary  evanescent  streamers  wen-  noticed  in  < 
Major  high  in  the  NNE.  at  8.4,5  p.  m.  (3.30  local);  but  no  more  aurora  was  seen  till  at  the  1  a.  m. 
observation,  when  pale  streaks  were  observed  in  the  X.,  developing  at  1.15  into  a  pale  zone  of  the 
ordinary  type,  white  and  quiet  (brightness  0  to  1),  across  the.  zenith,  converging  at  points  in  Bootes 
in  the  NNW.  and  Cetus  in  the,  SE.  close  to  the  horizon.  There  were  three  main  bands  in  the  zone, 
one  through  Ursa  Major  and  Auriga,  one  through  Ursa  Minor,  and  one  through  Cassiopeia  and 
Andiomeda.  At  2  a.  in.  the  western  band  alone  of  this  zone  still  remained,  and  there  were  besides 
three  or  four  arched  bands  of  short  bright  streamers  in  the  NE.  in  Canis  Minor,  Cancer,  Leo,  and 
Coma  Berenices,  with  considerable  vibration  from  N.  to  S.  (brightness  2  to  3),  tinged  with  green, 
yellow,  and  red,  while  pale  streaks  and  streamers  near  the  zenith  moved  rather  rapidly,  tending  to 
form  an  imperfect  corona.  At  2.10  the  eastern  aurora  had  subsided  into  pale  bands,  and  one  ser- 

pent ine  streak  (0  to  1)  ran  from  Ursa  Major  through  Polaris  to  the  square  of  Pegasus  approxi- 
mately parallel  to  the.  magnetic  meridian.  There  was  considerable  magnetic  disturbance  with 

increase  of  the  horizontal  force  and  slight  diminution  of  the  other  two  elements.  The  aurora  had 

mostly  faded  at  2.15.  At  .'3  a.  m.  there  was  a  pale  band  in  the  place  of  the  eastern  aurora  described 
at  2  o'clock.  At  3.15  to  17  there  was  an  arched  band  with  a  reversed  curve  at  the  »SE.  end  from 
Canis  Minor  through  Gemini  into  Ursa  Major,  gradually  breaking  into  streamers  at  the  northern 
end.  The  magnetic  needles  were  comparatively  quiet.  At  4  a.  m.  the  sky  was  overspread  with 
polar  bands  of  cloud,  which  allowed  only  indistinct  traces  of  aurora  to  be  seen,  and  during  the  rest 
of  the  night  similar  clouds  prevented  the  observation  of  aurora.  The  aurora  was  much  dimmed 
by  the  moonlight. 

Xorrmbn-  27,  1882,  :;  a.m.  io  4.10  a.  m. — At  3  a.  m.  part  of  the  pale,  narrow,  quiet  band  was 
rved  through  the  thin  clouds  in  the  NE.  at  right  angles  to  the  magnetic  meridian.     At  4  a.  m. 

there  was  a  broad  hazy  band  (0  to  1)  from  the  NW.  to  SE.,  visible  only  from  Cyguus  through  Cas- 
siopeia, and  had  moved  20°  eastward  at  4.10,  leaving  only  traces  through  the  clouds  at  4.15.     Ai, 

5  a.  m.  a  pale  yellowish  band  (0  to  1),  motionless,  ran  from  Leo  through  Ursa  Major  to  Draco.     At  <i 
there  was  a  pale  motionless  arch  from  Cygnus  through  Andromeda  to  Perseus,  and  a  patch  in 
Auriga  (brightness  0  to  1).     Clouds  prevented  further  observation.     Tire  magnetic  needles  v, ere 
comparatively  quiet  most  of  the  night.     There  was  a  slight  disturbance  at  3.05,  the  horizontal  force 
rising  and  then  falling  below  the  normal,  and  another  at  10.12,  the  horizontal  force  falling  slightly. 

:-mb<-r  27  anil  2S,  1SS2,  0.15^.  m.  to  1.15j>.  w.— At  9.15  p.  m.  on  the  27th  there  were  faint 
horizontal  streaks  through  Taurus,  Gemini,  and  Leo  in  the  NE.     No  more  aurora  was  observed, 
the  sky  being  partly  obscured  by  streaks  of  cloud,  until  1  a.  m.,  when  the  sky  was  clear,  and 

v.-cre  noticed  in  the  N.  and  E.,  which  developed  at  1.15  into  a  broad  hazy  twisted  band 
i    from  a  point  in  Bootes  below  Arcturus  close  to  the  horizon  NNW.  through  Draco, 

I'rsa   Minor,  Perseus,  and  the   Pleiades,  ending  in  the  lower  part  of  Taurus  close  to  the  horizon 
ESE.     I'Yoiii  2  to  2.15  a.  m.  there  was  a  rather  broad  zone  of  the  usual  type  (brightness  2)  from  a 
point  in   Scrpens  close  to  the  horizon  NN\V.,  to  a  similar  point  in  Orion    ESE..  occupying  Lyra, 
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Cygims,  Andromeda.  Cassiopeia,  Aries,  and  Taurus.  At.  -1  a.  in.  the  JMIIC  \vaK  rather  lover,  occu- 
pying Aquila  and  the  square  of  Pegasus,  and  much  brighter  (3)  with  motion  beginning  to  develop 

at  the  KSK.  end.  It  rose  rapidly,  being  at  3.10  at  the  position  of  the  '2  o'clock  aurora,  with  very 
rapid  waving  and  gyratory  motion  (brightness  2  to  3).  At  3.15  it  crossed  the  zenith,  reaching  cast 
to  Ursa  Major  and  Ciemini,  much  paler  (1  to  2)  and  quieter.  There  was  a  large  magnetic  disturb- 

ance, ehielly  affecting  the  horizontal  force,  which  tell  very  low.  Ai  1  a.  in.  only  traces  of  aurora 
were  visible.  At  5  a.  in.  there  was  a  band  (brightness  2)  from  Lyra  to  1  rsa  Major  ac.ros-  the  NIC., 

and  at  G  a.  in.  a  broad  band  ran  from  Pegasus  through  Cygnus,  Cepheus,  ami  I.' rsa  Major  to  Leo. 
Another  band  of  the  same  color  and  brightuess  (1  to  2)  from  Andromeda  through  Cassiopeia  and 
Auriga  to  Gemini,  both  having  a  rapid  lengthwise  motion  from  W.  to  E.,  resembling  steam  or 
smoke  driven  by  a  brisk  wind.  From  7  a.  m.  to  1.15  p.  in.  there  were  merely  traces  of  aurora  visi- 

ble, though  the  sky  was  clear.  The  traces  a  1.15  were  low  in  the  SSE.  and  developed  into  a  palo 
streak  across  the  xenitli,  fading  at  dawn. 

Xoremlfi-  2S  K,nl  29,  18S2,  10  p.m.  to  10.15  a.  m. — The  whole  night  was  clear.  At  10.15  an  arch 

was  observed  in  the  northeast  with  an  altitude  of  about  25°,  its  extremities  being  Zs'NW.  to  E.  by  S. 
The  color  was  a  faint  yellow  (brightness  1).  At  11.15  the  arch  was  in  a  similar  position,  but  some- 

what higher.  At  12.15  it  was  still  in  the  same  position,  bnt  had  developed  streamers  at  the  Js'NW. 
end  reaching  to  Ursa  Major.  No  aurora  was  visible  at  1  a.  in.,  but  at  1.10  ;o  2.15  there  was  a 
narrow  arched  band  (brightness  1)  from  a  point  in  Bootes  near  the  horizon  N.  through  Leo  Minor, 

ending  in  Gemini  below  Castor  and  Pollux,  at  an  altitude  of  about  25°.  From  this  time  to  5  a.m. 
there  was  no  aurora,  but  at  5  a  band  (brightness  0  to  1)  crossed  the  zenith  from  XNW.  to  S.,  from 
Vnlpecula  through  Cygnus,  Cassiopeia,  Cepheus,  andCainelopardalis,  eliding  in  Auriga  and  Lynx. 
At  (5  the  arch  was  yellow  and  made  of  streamers,  waving  from  E.  to  W.,  and  varying  slightly  in 
brightness  (1  to  2).  Faint  traces  only  were  visible  at  7  a.  m.  from  Hercules  to  Bootes.  At  S  a.  in. 
there  was  a  motionless  band  from  Pegasus  through  Taurus  and  Orion  to  Canis  Minor.  Traces  only, 

soon  disappearing,  were  visible  at  10.10  a.  m.,  and  no  more  aurora  was  seen.  The  magnetic  needles 
were  comparatively  undisturbed  all  night. 

\<>i-riniif>-  .10,  1SS2, 12.15  «.  MI.  to  11.30  a.  m. — The  whole  night  was  clear.  About  midnight, 

"Washington  time  (between  7.30  and  7. 40  p.  m.  local),  there  was  a  low  arch  in  the  NE.  (brightness 
1  to  2)  from  Taurus,  where  it  was  very  faint  through  Gemini,  Leo  Minor,  where  it  was  brightest, 
and  Coma  Berenices,  sending  up  faint  streamers  in  the  last  two  constellations.  At  1  to  1.15  a.  in. 
there  was  a  broad  twisted  band,  white  and  quiet  (brightness  2  to  3),  from  a  point  in  Taurus  near  the 
horizon  in  the  ESE.  across  the  zenith,  through  Andromeda,  Cassiopeia,  Cepheus,  and  Draco,  to  a, 
point  in  Bootes,  close  to  the  horizon  in  the  NNW.  At  2  a.  in  the  aurora  was  unchanged  in  bearing, 
altitude,  and  brightuess,  but  started  from  Orion  in  the  ESE.,  and  was  split  in  two  parts,  one  on  each 

side  of  Polaris,  while  from  the  southeast  end  a  band  was  beginning  to  shoot  up  towards  the  north- 
east. This  had  developed  into  an  arched  band  through  Gemini  and  Ursa  Major,  at  an  altitude  of 

about  -i(P,  reaching  Bootes  in  the  N.,  while  the  western  bands  had  almost  faded  out.  At  2.  15  these 
bands  had  developed  into  a  /one  of  the  ordinary  type  from  the  same  points  of  the  horizon,  reaching 

W.  to  Cygnus  and  Lyra  and  E.  below  (Iemini.  The  eastern  bands  were  the  brightest  (2  to  .''>),  and 
in  the  ESE.  showed  a  taint  yellow  and  rose  tinge.  At  3  a.  in.  the  zone  was  mostly  reduced  to  a 
broad  band,  brightest  in  the  lower  edge  (2  to  3),  along  the  SW.  horizon,  with  an  altitude  of  about 

25'-  at  its  highest  point,  running  from  Orion's  belt  below  the  square  of  Pegasus  to  a  point  in  Ser- 
pens  in  the  NW.  This  continued  at  3.15,  and  in  addition  a  zoue  of  paler  bands  (1  to  2)  covered 
most  of  the  sky  as  far  K.  as  [Trsa  .Major  and  Gemini.  The  southeast  base  of  the  zone  was  very 

broad,  some  20"  of  the  azimuth,  la.  m.  found  the  aurora  in  essentially  the  .same  position,  but  much 
paler  (0  to  1 ),  and  it  was  still  more  faded  and  broken  at  1.15.  At  5  a.  m.  there  wore  two  bright  (2  to  3) 
yellowish  bands  from  Pegasus  in  the  NYV.,  one  through  Cygnus,  Cassiopeia,  and  (iemini  to  Canis 

Minor  in  the  S.  across  the  zenith;  the  other  through  Taurus  to  Orion  in  the  ,SW.,  but' showing 
rapid  motion  from  X\V.  to  S.  At  (i  there  was  a  quiet,  greenish  band  (brightness  1)  from  Pegasus, 
through  Pisces,  to  Orion.  Traces  only  were  visible,  at  7  a.  m.,  but  at,  7.15  a  brilliant  corona  (2  to3) 
formed,  with  its  center  a  little  X.  of  the  zenith.  The  streamers  were  bright  yellow,  and  moved 

round  the  center,  vibrating  from  "\Y.  to  K.  and  from  E.  to  W.,  keeping  the  .same  relative  position. 
Other  bands  and  streamers  moved  in  almost  every  direction.  Traces  of  this  corona  wore  still  visible 
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at  8,  and  continued  to  be  seen  up  to  about  11.30,  last  appearing  as  i'aint  streamers  in  the  E.,  KSE., and  W.  The  magnetic  needles  wore  comparatively  undisturbed  all  night. 
November  30  (did  December  1,  1882,  9.15  p.  m.  to  10.30  a.  m. — The  aurora  began  as  a  lew  vertical 

streaks  in  the  USE.  in  Aries  and  Perseus,  and  developed  into  a  regular  arch  of  streamers  (1),  crossing 
through  ( iemini  and  Ursa  Major  into  Bootes  in  the  NNW.  This  had  faded  at  10.10,  and  the  aurora 
was  the  same  as  at  the  beginning,  with  a  few  additional  streaks  in  Lynx  and  Auriga.  At  11.15 
there  were  traces  only  of  aurora  in  the  S.  near  the  horizon.  At  12.10  a  bright  band  crossed  the 
zenith  from  <t  Tauri  to  Hercules,  slightly  tinged  with  yellow,  and  vibrating.  At  1.15  a  narrow, 
Iwisted  streak  crossed  the  zenith  from  ESE.,  close  to  the.horizon,  to  the  NNW.,  through  Orion, 
Auriga,  Camelopardalis,  Ursa  Minor,  Draco,  and  Corona  Borealis  (brightness  1  to  2).  From  Orion 
it  was  broken  up  into  streamers.  There  was  also  a  pale,  hazy,  perfectly  quiet  and  regular  arch 
in  the  SW.,  reaching  an  altitude  of  about  25°.  At  2.15  traces  only  were  visible  in  Orion,  and 
3.15  traces  of  bands  crossing  the  zenith  from  NW.  to  SE.  were  seen.  At  G.15  two  pale  white 
bands  (brightness  1)  extended  from.  ESE.  to  WNW.,  the  larger  from  Gemini,  through  Auriga  and 
Lacerta,  to  Cyguns,  about  12°  or  15°  south  of  the  zenith,  the  second  being  somewhat  shorter  and 

about  10°  below"  the  first.  At  7.15  several  yellowish  bands  (brightness  2  to  3),  vibrating  rapidly 
from  W.  to  E.,  extended  from  Andromeda,  through  Cassiopeia,  Camelopardalis,  and  Ursa  Major  to 
Leo  and  Coma  Berenices.  The  whole  drifted  slowly  southward.  At  8.17  a  broad,  irregular  band 
of  white,  quiet  light  extended  from  Leo  Minor,  through  Ursa  Major  and  Draco,  to  Cygnus  (bright- 

ness 2).  At  9.15  two  bauds  (brightness  0  to  1)  extended  from  Aries,  through  Gemini,  to  Canis 
Minor  and  Cancer,  and  only  faint  traces  were  visible  at  10.17.  There  was  a  slight  magnetic  dis- 

turbance from  7  to  10  a.  m.,  but  otherwise  the  needles  were  remarkably  quiet. 
December  1  and  2,  1882,  9.15  p.  m.  to  10.17  a.  m. — At  9.15  p.  m.  there  was  a  faint  patch  of  light 

in  Aries  in  the  ESE.  After  this  preliminary  flash  no  more  aurora  was  seen  till  12.15  a.  m.,  when 
there  were  very  faint  streamers  in  Coma  Berenices  and  Canes  Venatici,  and  a  broad,  low,  hazy 
arch  from  Coma  Berenices,  through  Bootes,  Hercules,  Aquila,  and  Delphinus,  to  Pegasus.  The 
dark  segment  was  quite  strongly  marked  below  the  arch.  From  1  to  1.15  there  were  faint  hori- 

zontal bands  low  in  the  NE.  from  Orion  through  Cauis  Minor  and  Leo,  and  a  very  evanescent 
baud  from  a  Bootis  to  the  tail  of  Ursa  Major,  and  at  1.15  a  very  faint  band  across  the  zenith  from 
Lyra  to  Taurus  (brightness  0  to  1).  At  2  to  2.15  the  aurora  was  essentially  the  same,  with  the 
addition  of  some  well-defined  streamers  (0  to  1)  in  Leo  and  Leo  Minor.  There  were  also  very  faint 
traces  crossing  the  zenith.  At  3  a.  m.  there  were  very  faint  traces  of  a  band  from  Cygnus  across 
Pegasus  in  the  western  sky  and  traces  in  the  east  and  south.  At  3.10  there  was  a  patch  of  stream- 

ers (1)  in  Coma  Uerenices  and  Bootes  in  the  NNE.,  one  reaching  up  to  Ursa  Minor.  These  had 
faded  to  traces  at  3.15.  At  4  a.  m.  there  was  a  bright  (2)  yellowish  band  crossing  up  through. 
Canes  Venatici  in  the  NE.,  then  across  through  Ursa  Major  to  Lyra  near  a  Lyne,  and  a  corona  of 
.streamers  (brightness  1)  reaching  down  about  40°  from  the  zenith,  incomplete  from  Ursa  Major 
and  brightest  in  the  XNW.  Only  this  portion  remained  at  4.10,  and  the  baud  iu  the  north  was 
reduced  in  size  and  brightness.  The  whole  was  fading  to  traces  at  4.15.  At  5  a.  m.  there  were 
merely  faint  traces  over  the  horizon  from  W.  to  S.  At  G  a.  m.  a  yellowish-green  quiet  baud 
(brightness  1)  extended  from  Andromeda  through  Aries  and  Gemini  to  Canis  Minor.  At  7  a  yel- 

lowish band  (brightness  1  to  2)  with  streamers  vibrating  slowly  from  E.  to  W.  stretched  from 
Pisces  through  Taurus  and  Orion  to  Canis  Major.  At  8  an  arch  (brightness  1  to  2)  ran  from 
Cygnus  through  Cassiopeia  and  Auriga  to  Cancer,  moving  slowly  towards  the  zenith.  At  9.17 
there  was  a  broad,  white,  quiet  band  (brightness  0  to  1)  from  Coma  Berenices  through  Lynx  and 
Auriga  to  the  Pleiades,  and  at  10.17  there  was  a  broad,  irregular,  striated  band,  white  and  quiet 
(brightness  1),  from  Corona  Borealis  through  Ursa  Major  to  Taurus.  The  magnetic  needles  were 
unusually  quiet  all  night,  being  slightly  disturbed  about  11  a.  m. 

December  3,  1882,  4  a.  m.  to  12.30  p.  m. — The  first  traces  of  aurora  were  seen  at  4  a.  m.  .shining 
through  the  fog,  in  the  form  of  the  upper  portion  of  a  pale,  regular,  quiet  arch  in  the  SW.,  reaching 
an  altitude  of  about  45°,  and  an  arched  streak  in  the  NE.  at  an  altitude  of  about  00°.  The  sky 
gradually  became  much  clearer,  and  at  5  a.  m.  a  yellowish-green  band  extended  from  Andromeda 
through  Aries  and  the  Pleiades  to  Canis  Minor  (brightness  1).  At  (i  a.  m.  there  was  a  broad,  yel- 

lowish, quiet  band  (brightness  1  to  2)  across  the  zenith  from.  Pegasus  through  Andromeda, 
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Auriga,  Cassiopeia,  and  Camelopardalis  to  Leo.  At  7  the  aurora  bad  tbe  same  position  and  char- 
act  IT  as  at  5.  At  S  a.  in.  an  arch  (brightness  1)  extended  from  P.odtes  through  Draco  and  Cygnus 
to  Pegasus.  At  !>.17  there  were  two  white  ami  quiet  bands  (brightness  0  to  1)  started  together 
from  Bootes  in  the  SE.  and  met  in  Taurus  in  the  W.,  one  running  about  3(P  above  the  southern 
horizon  and  the  other  crossing  the  zenith.  At  10.10  the  lower  band  had  disappeared,  but  the  one 
across  the  zenith  remained  unchanged,  while  another  band  appeared  extending  from  the  Pleiades 
to  Perseus,  Cassiopeia,  and  Ccpheus  to  near  Hercules.  At  11.17  there  was  a  white,  quiet  band 
(brightness  0  to  1)  from  the  SK.  to  NW.  through  the  Pleiades  and  Coma  Berenices  and  close  to 
Ursa  Major.  Only  faint  traces  were  visible  at  12.17  p.  m.,  and  these  had  wholly  disappeared  at 
1  p.  m.  The  magnetic  needles  were  unusually  quiet,  only  showing  signs  of  disturbance  at  9  a.  m 
and  12  and  1  p.  m. 

•mbc'f  3  and  4, 1882,  9.15  p.  m.  to  1.15  p.  m. — At  9.15  p.  in.  the  aurora  commenced  as  pale, 
lilies  of  light  in  NE.  through  Gemini  and  Taurus,  with  faint  streamers  in  Lynx.  At  10.15  there 
•was  a  quiet  arched  baud  (brightness  0  to  1)  through  Taurus,  Gemini.  Leo  Minor,  and  Coma 
Berenices,  with  streamers  iu  Leo  Minor  and  Ursa  Major.  It  was  brightest  in  Leo  Minor  and  very 
faint  in  Gemini.  For  several  hours  the  bearing  of  the  aurora  was  unchanged,  but  it  appeared  in 
different  constellations  as  they  rose.  At  11.15  there  were  no  .streamers.  At  12.15  the  arch  passed 
through  Orion,  Geuiiui.  Leo,  Leo  Minor,  Coma  Berenices,  with  streamers  iu  Coma  and  Ursa  Major 
(brightness  1).  At  1  a.  in.  there  were  merely  traces  along  the  eastern  sky  from  the  K.  to  ESE., 

but  these  soon  developed  into  an  arch  of  pale  streamers  (brightness  0  to  1)  from  Orion's  belt  in  the, 
ESE.  through  Canis  Minor,  Cancer,  and  Leo,  ending  close  to  «  Boo'tis,  here  sending  off  long 
streamers  towards  the  zenith.  From  2  to  2.15  a.  m.  there  were  two  principal  arched  bauds,  the 
upper  sending  off  short  streamers,  starting  from  a  point  in  Monoceros  close  to  the  horizon  in  the 
ESE.  and  meeting  at  a  point  in  Serpeus  similarly  close  to  the  horizon  in  the  NNW.  (brightness  1 
to  2),  through  Gemini,  Lynx,  Ursa,  Major,  and  Canes  Venatici,  rising  slowly  and  sending  off  pale 
narrow  bands  from  the  northern  end,  which  gradually  stretched  up  towards  the  zenith.  At  3  a.  in. 
streaks  and  curved  bands,  varying  in  brightness  from  1  to  3,  covered  most  of  the  sky.  The  start- 

ing points  were  in  Serpeus  in  the  NNW.  and  Mouoceros  in  the  ESE.  It  was  brightest  in  Cygmis 
and  Pegasus,  when  it  formed  an  irregular  ellipse,  with  its  longest  diameter  N.  and  S.,  with  consid- 

erable whirling  motion,  and  across  through  Canis  Minor,  Leo,  Leo  Minor,  Canes  Venatici,  Ursa 
Major,  and  Hercules,  where  it  was  a  baud  of  streamers  vibrating  rapidly  from  N.  to  S.  The 
brightest  part  was  slightly  tinged  with  greenish-yellow  and  rose.  At  3.10  it  was  broken  and 
paler  and  the  eastern  band  had  split  into  three,  and  was  fading  at  3.15,  still  brightest  in  the  NE. 
At  4  a.  m.  there  was  a  faint,  low,  quiet,  and  regular  arch  in  the  SW.  from  the  NW.  to  S.,  reach- 

ing an  altitude  of  about  15°.  and  bright,  curling,  wreathing  bands  (2  to  3),  which  in  10  minutes 
spread  over  most  of  the  sky,  coming  up  from  a  point  iu  Serpeus  near  the  horizon  in  the  NW.,  one 
main  branch  crossing  the  zenith  and  spreading  out  to  Ursa  Major, ami  Gemini;  another  through 
Pegasus.  There  were  also  bright  disconnected  whorls  in  the  NIC.  The  main  band  moved  slowly 
with  a  waving  motion  to  the  west.  At  4.15  it  was  more  spread  out  and  not  so  bright.  At  5  there 
was  a  bright  corona,  yellowish  in  color  (brightness  3  to  4),  centering  a  little  south  of  the  zenith. 
The  northern  streamers  of  the  corona  vibrated  rapidly  in  every  direction.  The  corona  had  disap- 

peared at  5.20,  leaving  the  sky  covered  with  faint  luminous  bands  resembling  stratus  clouds. 
There  was  a  magnetic  disturbance.  At  (>  a.  m.  there  were  two  motionless  arches  (brightness  1), 
one  through  Taurus  and  Orion  to  Canis  Minor  and  the  other  from  Sagitta  to  Bootes.  At  7  there 
were  only  faint  traces  of  bands.  At  >S  a  band  (brightness  0  to  1)  extended  from  Cygnus  through 
Draco,  Ursa  Minor,  Ursa  Major,  and  Cassiopeia  to  Leo  Minor  and  Gemini.  At  !t  there  were 
merely  a  few  traces  over  the  southern  horizon.  No  aurora  was  seen  at  10,  but  at  11  a.  m.  there 
were  two  yellowish-green  arches  (brightness  1),  one  through  Orion  and  Canis  Minor  to  Leo,  and 
the  second  from  Taurus  across  the  zenith  to  Coma  Berenices.  At  12  m.  there  were  only  traces  of 
aurora,  and  at  1.15  p.m.  the  last  of  the  aurora  appeared  as  a  narrow  band  (brightness  2)  extending 
from  Cassiopeia  through  Perseus  to  Gemini.  The  needles  were  considerably  agitated  at  3  and  4 
a.  m..  much  disturbed  at  5  a.  m..,  the  horizontal  force  being  too  unall  to  register,  and  again  at  12  in. 
The  other  two  elements  were  but  little  affected. 

December  4  and  5.  ISSi;,  !).1.~>  p.  m.  in  1.15  p.  m. — A  very  e\ -ai:<  yceiit  streak  appeared  in  Auriga 
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about  9.45  p.  in.  After  this  there  was  a  pale  glow  around  the  horizon,  beginning  to  take  the  form 
of  horizontal  bauds  in  the  S.  ami  SW.  at  1  a.  m.  At  2  a.  in.  there  was  a  licit  of  two  or  threw 
streaks,  white  and  quiet  (brightness  (»  to  1),  from  a  point  in  Monoceros  in  the  ESE.  to  one  in 
Bootes  in  the  XXW.  through  Gemini  and  Ursa  .Major.  At  2.15  the  belt  was  slightly  higher, 
brighter,  and  more  homogeneous.  It  was  brightest  in  the  XXW.  At  3  a.  in.  there  was  a  broad 
zone  of  the  usual  type,  but  very  pale  (brightness  0  to  1),  with  its  stationary  points  in  Mouoceros  in 

the  LSE.  just  below  I'rocyon  and  in  Serpens  in  the  XXW.  The  eastern  edge  passed,  through 
Cams  Minor,  Cancer,  Leo  Minor,  Canes  Venatiei,  and  P.ootes,  the  western  through  Canis  Minor, 
Gemini,  Auriga,  Camelopardalis,  the  upper  part  of  Cassiopeia,  Cyguus  and  Lyra,  Draco  and  Her- 

cules. It  was  somewhat  broken  and  palo  at  3.15.  At  4  the  zone  was  reduced  to  two  very  pale 
(0  to  1)  bands  starting  together  from  a  point  in  Hydra  close  to  the  ESE.  horizon,  one  crossing 
about  20°  E.  of  the  zeuith,  and  the  other  through  Orion  to  near  the  horizon  in  the  SW.  At  3 
there  were  merely  traces  around  the  horizon.  At  G  a  pale  yellowish-green  band  (brightness  0  to  1) 
stretched  through  Andromeda,  Perseus,  and  Auriga  to  Canis  Minor.  At  7  there  were  two  similar 
arches  one  above  the  other  from  Pegasus  through.  Pisces,  Taurus,  and  Orion  to  Mouoceros.  At  8 
a.  m.  u  bright  band  (1  to  2}  with  streamers  waving  slowly  from  W.  to  E.  extended  from  Pegasus 
through  Cygnus,  Lyra,  and  Hercules  to  Bootes.  At  9  there  were  merely  traces  in  Cyguus,  Lyra, 
and  Hercules.  Xo  more  aurora  was  seen  till  1  p.  in.,  when  there  was  an  arched  band  (brightness  1) 
from  Andromeda  through  Lacerta  and  Cyguus  to  Lyra.  This  had  faded  to  traces  at  1.15.  The 
magnetic  needles  were  comparatively  undisturbed,  though  up  to  5  a.  m.  the  horizontal  force  was 
rather  greater  than  usual. 

December  5  and  G,  1882,  12.55  p.  m.  to  8  a.  in. — At  11.55  p.  in.  live  pale  streamers  were  seen  in 
Coma  Berenices  and  Canes  Yenatici  in  the  XXE.  These  were  seen  again  in  the  same  position 
at  1  a.  m.  but  very  much  paler.  At  1.15  there  were  two  faint  arched  bands  (brightness  0  to  1)  in 
the  E.,  one  from  Orion  to  Gemini,  the  other  from  Canis  Minor  through  Cancer.  From  2  to  2.15 
there  were  two  hazy  and  quiet  bauds  (brightness  1)  stretching  from  a  point  in  Monoceros  low  in 
the  ESE.  to  one  in  Serpeus  in  the  XXW.  through  Gemini  and  Ursa  Major.  The  upper  band 

was  the  broader,  and  the  light  was  brightest  in  the  ESE.  At  'A  a.  in.  there  was  a  broad,  pale 
(0  to  1)  zone  of  the  ordinary  type  with  its  starting  point  in  the  ESE.  and  XXW.  in  Monoceros 
and  Hercules,  below  a  Lyrae,  about  10°  or  15°  above  the  horizon,  crossing  the  zenith  and  extending 

west  to  Cassiopeia,  Cyguus,  and  Lyra.  .It  was  brightest  in  ESE.,  where  it  also  sent  ofi"  a  broad 
band  (brightness  2)  through  Leo,  Leo  Minor,  and  Canes  Veiiatici  to  Corona  Boreali.s  in  the  X.  This 
band  was  paler  and  somewhat  broken  at  3.15.  At  4.15  the  aurora  was  unchanged  in  character 
but  had  spread  westward  to  the  Pleiades  aud  the  square  of  Pegasus,  with  a  slow  drifting  move- 

ment to  the  west.  At  5  a.  in.  there  were  two  arches  (brightness  1),  without  motion,  one  from 
Cygnus  through  Cassiopeia  and  Gemma,  and  the  other  from  Lyra  through  Ursa  Major  to  Leo 
Minor.  At  i<  there  was  a  pale  (0  to  1)  yellowish-green  arch  in  the  SW.  from  Andromeda  through 
Aries  and  Taurus  to  Canis  Minor.  At  7  a.  m.  the  aurora  was  brighter  (1  to  2),  and  formed  an 
arch,  with  streamers  vibrating  slowly,  extending  from  Hercules  through  Corona  Borcalis  and 
Bootes  to  Coma  Berenices.  There  was  another  pale,  motionless  arch  close  to  the  hori/ou  from  the 
SW.  to  SrfE.  The  weather  was  hazy  at  8  a.  in.  but  traces  of  aurora  were  still  visible.  After 
this  the,  sky  became  overcast,  preventing  further  observation.  The  magnetic  needles  were  un- 

usually quiet,  though  the  horizontal  force  was  rather  higher  than  usual. 

I  December  7,  1882.  .'!  a.  m.  to  1.30  p.  m. — Though  the  sky  was  partially  clear  at  3  a.  in.  no  aurora 
was  visible  except  a,  pale  glow  along  the  southern  horizon.  At  5  a.  m.  a  pale  yellowish  band 
crossed  from  Cygnus  through  Draco  to  Canes  Venatiei,  motionless  (brightness  0  to  1).  Clouds 
prevented  the  G  a.  m.  observation.  At  7a.m.  there  was  another  extensive  aurora  crossing  the 
zenith.  The  western  and  southern  limits  ran  from  Pegasus  through  Auriga  and  Gemini  to  Leo, 
the  eastern  and  northern  from  Ursa  Major  through  Draco  and  Cephens  and  Lacerta.  It  was  a 
belt  of  arches  without  streamers,  varying  slightly  in  brightness  (1  to  2).  Xo  motion  was  noticed, 
but  at  7.15  a.  m.  the  position  was  a  little  changed.  At  8  two  yellowish-green  bands,  motionless, 
and  brightness  1  to  2,  extended  from  Taurus  through  Orion  to  Canis  Minor  and  Monoceros.  At  9. 17 
there  was  a  broad,  quiet,  white  arch  of  diffused  light  from  the  SE.  to  XXW.,  having  at  the  crown 
an  altitude  of  25°  or  30°.  At  the  same  time  a  large  portion  of  the  sky  northeast  of  the  zenith 
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\vas  filled  with  bands  which  united  with  the  first  in  the  SE.  and  XXW.  (brightness  0  to  1).  At 
10.17  nothing  remained  but  traces  of  the  arch  in  the  southwest.  At  11.17  the  southern  horizon 
was  mottled  with  taint,  white  spots,  and  at  the,  same  time  a  band  of  white,  quiet  light  (brightness 
0  to  1)  passed  from  the  N\V.  horizon  through  the  Pleiades  and  Gemini  a  short  distance  southeast 
of  Ursa  Major.  At  12.10  p.  m.  there  was  an  extensive  aurora  of  parallel  bands,  white  and  quies- 
u-nt,  running  ESE.  and  XXW.,  and  extending  from  the  southern  horizon  to  a  point  about  15° 
north  of  Cassiopeia.  The  aurora  was  unchanged  at  1  p.  m.  but  had  faded  to  traces  at  1.15.  The 
n:agnetic  needles  were  somewhat  disturbed  from  11  a.  m.  to  1.  p.  in.,  the  horizontal  force  being 
diminished  and  the  declination  and  vertical  force  increased. 

December  8,  1882,  3  a.  m.  to  10.15  a.  m. — There  was  a  faint  glow  along  the  horizon  as  the  twi- 
light faded,  and  at  3  a.  in.  there  appeared  faint  traces  of  streamers  in  the  ESE.  below  Procyon. 

At  4  a.  in.  there  was  a  somewhat  sinuous  white  and  quiet  band  (brightness  1)  from  a  point  in 
Hydra  low  in  the  ESE.  up  through  Cancer,  Leo  Minor,  Ursa  Major,  and  Draco,  ending  near  a 
Lyrac  in  the  NW.  At  4.1.5  it  was  brighter  (2)  in  the  ESE.,  more  sinuous,  and  spreading  a  little, 

•with  an  additional  pale  baud  reaching  to  ft  Cygni.  At  5  a.  m.  a  motionless  band  (brightness  1) 
extended  from  Pegasus  in  the  NW.  through  Aries,  Taurus,  and  Orion  to  Canis  Minor  iu  the  SE. 
This  band  Avas  in  the  same  position  at  G  a.  m.  but  brighter  (1  to  2).  At  7  a.  m.  bright  bauds  (1  to 
2)  extended  from  Yulpecula  to  the  zenith  and  N.  and  E.  of  the  zenith  through  Cygnus,  Lyra, 
Draco,  Hercules,  Bootes,  and  Ursa  Major  to  Leo.  No  motion  was  noticed.  At  8  a.  m.  a  pale  baud 
(0  to  1)  stretched  from  Andromeda  through  Perseus,  Auriga,  and  Gemini  to  Cancer.  At  9.15  a.  m. 
a  broad,  bright  (1  to  2)  band,  white  and  quiet  extended  from  Canes  Venatici  through  Ursa  Major 
and  Cassiopeia  to  Andromeda.  At  10.15  traces  only  were  visible  and  no  more  was  observed.  The 
magnetic  needles  showed  no  signs  of  disturbance. 

December  8  and  9,  1882,  10.45  p.  m.  to  '2  p.  m. — At  10.45  p.  m.  there  was  a  faint  (0  to  1)  but 
definite  arch  of  streamers  low  iu  the  XE.  in  Gemini  and  Cancer.  Nothing  but  a  pale  glow  ou  the 
horizon  was  seen  until  12.15  a.  in.,  when  there  were  bright  streamers  in  Canes  Venatici  and  Coma 
Berenices,  and  three  wavy  bands,  one  through  Taurus,  the  Pleiades,  Perseus,  Ursa  Major,  and 
Bootes,  the  second  through  Taurus,  Auriga,  Ursa  Major,  and  Bootes,  and  the  third  through  Taunts, 
Orion,  Gemini,  Leo  Minor,  and  Coma  Berenices.  These  bands  were  all  pale  except  in  Bootes, 
where  they  readied  a  brightness  of  2.  At  1  a.  m.  there  was  a  broad  zone  crossing  a  little  SE.  of 
the  zenith,  with  its  starting  points  in  Serpens  in  the  NW.  and  Mouoceros  in  the  ESE.,  the  eastern 
edge  passing  through  Cassiopeia  and  the  western  through  Cyguus  and  the  square  of  Pegasus, 
with  considerable  motion  on  the  eastern  edge.  At  1.15  the  whole  of  the  sky  from  Pegasus  in  the 
SW.  to  Gemini  in  the  NE.  was  covered  with  serpentine  bands  and  streamers,  one  starting  from 
Cygnus  in  the  NW.  and  running  towards  the  SE.  through  Cassiopeia  to  the  Hyadcs,  where  it 
turned  on  itself  and  ran -along  the  XI-].  sky  through  Auriga  and  Ursa  Major,  here  blending  into 
rt  bright  mass  of  curtains  and  whorls  in  the  X.  There  was  considerable  motion,  both  twisting  and 
vibratory,  the  whole  moving  westward  rapidly.  There  were  faint  colors  and  a,  brightness  of  2  to  3. 
The  declination  fell  about  a  degree  and  a  half.  At  2  a.  in.  the  western  portion  was  nearly  gone, 
and  the  eastern  formed  three  or  four  bands  from  Serpens  through  Ursa  Major  and  Caues  Venatici 
to  Gemini  and  Cancer,  where  they  curled  round  into  curtains  (brightness  2).  There  was  a  magnetic 

disturbance  specially  marked  by  a  high  horizontal  force.  At  .">  a.  in.  nothing  was  left  except  faint 
traces  of  a  band  from  the  same  starting  points  across  the  zenith  through  Cassiopeia.  The  mag- 

netic needles  were  nearly  back  to  their  normal  position.  At  4  a.  m.  these  traces  appeared  as  at 
the  last  observation,  and  had  ne.arly  disappeared  at  4.15,  while  a  patch  of  aurora  was  beginning 
to  develop  in  the  lower  part  of  Leo,  low  in  the  NE.  At  5  a.  in.  there  were  merely  traces  in  the  X. 
At  (i  several  yellowish-green  bands  extended  from  Pegasus  through  Triangulum,  Aries,  Taurus, 
Orion.  Auriga,  Gemini,  and  Canis  Minor  to  Cancer,  with  some  quiet  streamers  in  Cancer  (bright- 

9 1).  At  7  a.  m.  a  zone  of  yellowish-white  bands  crossed  the  zenith  through  Cj'gnus,  Cassiopeia', 
I'd  sens,  Camelopardalis,  and  Lynx  to  Leo,  with  a  rapid  waving  motion  (brightness  1  to  2).  At  8 
a.  in.  there  was  a  faint  (0  to  1)  motionless  band  through  Hercules,  Lyra,  and  Draco  to  Bootes  and 

no  Berenices.  At  10.10  and  12.10  p.  in.  there  were  faint  tiaces  only  visible.  At  1.10  p.  in.  a 
band  (brightness  1)  extended  from  Leo  Minor  through  Ursa  Major  and  Ursa  Minor  to  CcpheusJ 
and  faint  streaks  ran  from  Gemini  towards  Ursa  Major.  Patches  of  aurora  were  also  visible 
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through  breaks  in  the  clouds  iu  the  N.  At  2  p.  in.  there  were  still  traces  in  Auriga  and  Gemini. 

There  was  another  magnetic  disturbance  between  11  ;i.  in.  and  2  p.  in.,  tin-  horizontal  force  fulling 
low. 

December  9  and  10,  0  j».  m.  to  11.10  a.  m. — At  9  p.  in.  the  aurora  began  as  a  faint  band  in  tho 
E.  in  Taurus,  Gemini  and  Lyra.  At  10.15  there  was  an  arch  from  Taurus  through  Orion,  Gemini, 
Cancer,  Lynx  and  Leo  Minor  to  Coma  Berenices.  It  was  very  faint,  except  in  Taurus,  Coma 
Berenices  and  Leo  Minor,  and  in  the  latter  constellation  was  broken  into  streamers,  brightness  1. 
At  11.15  there  was  merely  a  taint  arched  streak  through  Cancer,  Gemini  and  Lynx.  At  12.15  a.  m. 
the  faint  arch  was  in  nearly  the  same  position,  but  extended  through  Orion,  Cancer,  Leo  Minor 
and  Coma  Berenices.  There  were  also  two  stationary  streamers  (brightness  1)  in  Coma  Berenices 

and  Canes  Yenatici.  At  1  a.  m.  the  pale  arch  (brightness  1)  extended  from  Orion's  belt  in  the  S.E.  up 
through  the  lower  part  of  Gemini,  Leo  Minor,  Lynx,  Canes  Veuatici  and  Bootes,  ending  below  Bootes 
in  the  N.  It  was  much  paler  at  1.15.  At  2  a.  in.  there  was  in  the  E.  a  belt  of  two  or  three  pale  bands) 
the  third  and  lowest  very  indistinct,  starting  from  a  point  in  Monoceros  in  the,  ESE.  near,  but  not 
on,  the  horizon,  through  Gemini,  Lynx  and  Ursa  Major  to  Bootes  in  the  N.  (brightness  1).  At  2.15 
it  was  condensed  to  a  single  band  (brightness  2),  the  lower  end  passing  through  Canis  Minor,  Leo 
Minor  and  C:uies  Veuatici  to  Bootes.  It  was  brighter  iu  the  ESE.  From  3  to  3.15  there  was  an 
arched,  slightly  sinuous,  band  from  a  point  iu  Hydra  low  in  the  ESE.  through  Leo,  Coma 
Berenices  and  Bootes  to  a  point  in  Hercules  in  the  NNW.  where  it  sent  up  a  pale  streamer  into 
Draco.  It  was  somewhat  convoluted  in  the  ESE.  (brightness  1).  At  4  to  4.15  an  arched  band  (1) 
starling  low  in  Leo  in  the  E.  ran  through  Coma  Berenices  and  faded  out  high  in  Bootes  in  tho 
NNK.  It  was  fading  slowly,  and  there  were  also  traces  in  the  S.  At  5  two  short  bands 
(brightness  0  to  1)  extended  from  Pisces  through  Triangnliuu  to  Perseus,  and  the  other  from 
i  Vyasus  through  Cyguus  and  Lyra.  At  G  there  were  merely  traces  on  the  southern  sky,  but  at 
7  a  band  of  streamers  (brightness  2  to  3)  in  rapid  motion  from  AV.  to  E.,  and  changing  color  from 
yellow  to  green  and  red,  extended  across  the  western  sky  through  Pisces,  Andromeda,  Perseus, 
Auriga,  Taurus  and  Orion  to  Canis  Minor.  At  8  there  was  a  quiet  yellowish  arch  from  Pegasus 
through  Cygnus  and  Draco  to  Bootes  high  iu  the  NE.;  9.10  a.  m.  showed  a  broad,  low,  quiet,  white 
arch  on  the  southern  horizon  from  the  SSE.  to  YVNW.,  with  a  segment  of  an  arch  in  the  north 
and  a  quiet  corona  of  faint  white  streaks  at  zenith.  The  arch  in  the  S.  was  still  visible  at  10.10, 
but  the  aurora  had  faded  to  mere  traces  at  11.10.  The  magnetic  needles  were  comparatively  quiet 
all  night,  though  both  horizontal  and  vertical  intensity  read  somewhat  higher  than  usual. 

!>('<-aitber  11,  1882,  2  a.  m.  to  2.10 p.  m. — At  2  a.  in.  a  broad  band  (brightness  2)  showed  across 
Hie  zenith  from  NW.  to  SE.,  while  the  clouds  were  still  so  thick  as  to  allow  but  one  or  two  stars 
io  lie  seen.  This  was  wholly  gone  at  2.15,  but  there  were  traces  of  a  similar  band  at  3,  which  was 
imiel*  brighter  and  better  defined  at  3.15.  At  4.15  broad,  bright,  shifting,  and  sinuous  streaks  in 
rapid  motion  across  the  zenith.  This  must  have  been  a  very  brilliant  aurora,  as  it  showed  brightly 
1h rough  the  clouds  and  was  accompanied  by  a  large  magnetic  disturbance,  with  decreased  intensity 
and  increased  declination.  After  8  a.  in.  the  sky  cleared,  but  only  traces  were  observed  (at  10.10 

a.  m.)  until  1  p.  m.,  when  there  was  a  pale  (0  to  1)  zone  of  live  distinct  Kinds  running  N"W.  and 
!SK. ;  two  of  them  from  Gemini  to  Bootes,  one  through  Leo  Minor,  and  the  other  through  I'rsa 
Major,  two  from  Auriga  to  Corona  Borealis,  one  through  Ursa  Minor,  and  the  other  through  Cas- 

siopeia and  Cephcus,  and  the  fifth  from  Perseus  to  Hercules  through  Andromeda  and  Lacerta. 
The  middle  band  was  the  brightest.  At  2  a.  m.  there  were  faint  traces  at  the  zenith,  which  were 
wholly  gone  at  2.12.  Besides  the  disturbance  already  mentioned  there  was  a  lesser  one  just  before 
and  during  the  zone  aurora  last  noted. 

December  11  and  12,  1882,  9.15  p.  m.  to  1  p.  m. — At  9.15  p.  m.  an  arch  surmounted  by  streamers 
extended  from  Cetus  through  Taurus,  Auriga,  Gemini,  Cancer,  Lynx,  and  Leo  Minor.  It  was  very 
faint,  except  iu  Taurus,  where  the  streamers  reached  a  brightness  of  2,  with  the  light  constantly 
varying  in  brilliancy.  At  10.15  a  similar  arch  extended  through  Taurus,  Orion.  Gemini,  Cancer, 
Leo  Minor,  Leo,  and  Coma  Berenices  to  Bootes,  with  a  brightness  of  1,  except  at  the  ends,  where 
it  was  2.  There  were  also  faint  bands  extending,  one  through  Bootes,  Draco,  Cepheus.  Cas.Mopeia, 
Andromeda,  and  Pisces,  and  the  other  through  Corona  Borealis,  Lyra,  Cyguus,  Pegasus,  and  Pisces 
with  a  large  mass  of  luminous  haze  in  the  SW.,  extending  from  Bootes  to  Aquila.  There  was  little 

H.  KX.  j-i   r,\ 
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or  no  motion.  At  1  1.15  there,  was  an  arch  through  Orion,  Gemini,  Leo  Minor,  an<l  Coma  Bereir 
(brightness  1  i,  with  streamers  in  Couia  P.erenices  ami  Canes  Yeuatiei.  At  12.15  there  was  a  simi- 

lar arch  through  Orion,  Gemini,  Lynx,  Ursa  Major,  Canes  Venatici.  and  Hoiites,  and  a  streak  in  the 
N.  shooting  up  from  Bootes  through  Corona  IJorcalis  and  Draco  to  Cepheus.  At  1  a.  m.  a  sinuou.; 

band  (brightness  1'),  starting  from  the  lower  part  of  Orion  in  the  KSK.,  extended  through  Gemini, 
I  i  •-.;  Major,  Canes  Venatiei  to  a  point  low  in  Bootes  in  the  NNW  ,  with  a  baud  below  it  not  quite 
so  bright  going  only  half  way  to  the  west,  and  a  still  more  indistinct  third  band.  The  middle 
band  was  (he  brightest  at  1.15,  and  what  had  been  mere  traces  of  bands  starting  from  the  same 
point  and  crossing  wst  of  the  zenith  had  developed  a  brightness  1.  At  2.15  the  band  (brightness 
1  to  2)  now  started  in  Mouoceros  in  the  KSK..  and  passed  through  Canis  Minor,  Cancer,  Leo  Minor. 
and  Canes  Venatici  to  Bootes,  with  the  western  band  very  faint,  and  brightest  in  the  NN\V.  At 

.">  a.  m.  most  of  the  sky  was  covered  with  luminous  lia/e  somewhat  segregated  into  bands  from  the 
NN\V.  to  ESE.,  one  brighter  than  the  rest  (nearly  1;  from  Hercules  across  the  zenith,  one  from 
Hercules  to  Orion  through  Lyra,  Draco,  Cepheus,  Camelopardalis  and  Auriga.  The  eastern  bands 
of  the  last  observation  had  paled  to  1,  and  the  whole  was  fading  at  3.15.  At  -1  there  were  several 
faint  bands,  the  most  distinct  (brightness  1)  in  NNW.  from  Hercules  in  the  NXW.  up  through 
Lyra,  Draco,  Trsa  Major,  and  Leo  Minor  to  Leo  in  the  ESE.  This  had  moved  west  about  15°  and 
had  faded  to  a  tra^e  at  1.15,  and  the  only  distinct  band  (0  to  1)  was  in  the  south  from  Monoi 

to  Orion's  belt.  At  5  a.  m.  several  bright  (2  to  3)  yellowish  green  bands  moving  slowly,  one  band 
composed  of  streamers  vibrating  rapidly  from  W.  to  E.  extended  from  Pisces  through  Cetus, 
Aries,  Taurus,  Orion,  Gemini,  and  Canis  Minor  to  Cancer.  At  G  a.  m.  there  were  several  pat< 
of  faint  streamers  (0  to  1)  in  the  E.  and  N.  At  7  a.  in.  quiet  bauds  (brightness  1)  ran  from  Cygnus 
through  Andromeda,  Cassiopeia,  Auriga,  and  Gemini  to  Leo  and  Cancer.  At  8  a.  m.  a  quiet  band 
(brightness  1)  extended  through  Cygnus,  Draco,  aud  Bootes  to  Leo.  At  9.10  a.  m.  a  faint  white 
quiet  band  lay  along  the  horizon  from  the  NE.  to  the  W.,  and  from  NE.  to  N\V.  a  (0  to  1)  quiet 

band  at  an  altitude  of  about  2.~P.  The  baud  on  the  horizon  continued  at  10,  but  had  faded  some- 
what, and  there  were  traces  of  (0  to  1)  aurora  in  the  NNWW.  and  NNK.  The  aurora  was  the 

same  at  11.10  with  the  addition  of  faint  patches  in  the  NK.  aud  ENE.  At  12.17  the  entire  south- 
ern half  of  the  sky  was  covered  by  broad  parallel  bauds  running  from  the  NK.  to  SW.,  with  a 

broad  band  on  the  northern  side  at  an  altitude  of  about  48°.  The  magnets  were  considerably  dis- 
turbed. At  1  p.  in.  pale  bauds  running  from  ESE.  to  WNW.  covered  the  sky  from  Leo  Minor  to 

Andromeda,  but  at  1.12  there  were  only  traces  in  the  SE. and  faint  traces  of  several  bands  through 
the  zenith  and  Ursa  Major.  Apart  from  the  disturbance  above  mentioned  the  needles  were  very 
quiet,  though  early  in  the  evening  the  horizontal  force  was  rather  high. 

December  12  ami  1.'!,  1S82,  11.15  a.  m.  to  1  p.  m. — At  11.15  p.  m.  there  was  a  faint  Hush  in  the 
NK.  in  Cancer  and  Gemini,  but  the  sky  soon  became  overcast  and  did  not  clear  again  till  G  a.  m., 
when  there  was  a  broad,  faint  (0  to  1),  motionless  band  from  Perseus  through  Auriga,  Camelopar- 

dalis and  Ursa  Major  to  Leo  Minor  and  Coma  Berenices.  At  7  a  faint  (0  to  1)  band  ran  from 
Auriga  through  Cassiopeia,  Cepheus,  Cygnus,  and  Corona  Borealis  to  Bootes.  Clouds  interfered 
greatly  with  the  observation  of  the  rest  of  the  aurora,  though  traces  were  observed  through  the 

lia/.e  and  clouds  at  S,  <».  10,  and  10.10  a.  in.  At  1  p.  in.  patches  of  pale  white  light  were  seen 
through  breaks  in  the  clouds  near  the  southern  horizon  and  at  the  zenith.  The  magnets  were  com- 

paratively quiet,  though  the  horizontal  force  was  high  early  in  the  evening  and  lower  toward 
midnight. 

DrrriiilH'r  11,  18S2,  2  a.  m.  to  12.10 p.  in. — Beginning  with  the  darkness  there  was  more  or  less 
pale  glow  along  the  N  K.  horizon,  but  no  definite  aurora  till  2  a.  in.,  when  there  was  an  arched  band 
(1)  from  «  Canis  Minoris  through  Cancer  to  Leo  Minor,  where  it  disappeared  in  the  clouds.  This 
was  much  fainter  at  2.15.  At  3  there  was  a  broad  hazy  (0  to  1)  band  starting  in  Monoceros  in  the 

KSK.  uj)  through  Canis  Minor,  Cancer,  Lynx,  aud  Ursa  Major,  where  it  faded  out.  At  ;.>.!">  it 
extended  on  to  Hercules  in  the  NN\V.  At  4  it  had  merely  risen  .slightly,  but  at  U5  it  had  devel- 

oped into  a  broad,  hazy,  and  somewhat  sinuous  band  (1  to  2)  from  Hydra  in  the  ESI-;,  to  Hydra 

in  the  NN"\V.  through  Cancer,  Gemini,  Lynx,  Auriga,  Camelopardalis,  Ursa  Minor,  Cepheus, 
Draco.  Cygnus.  and  Lyra,  slowly  drifting  westward.  At  5  a.  in.  a  motionless  baud  (brightness  1) 
extended  from  1'isees  through  Taurus  to  Orion.  At  G  there  were  two  motionless  yellowish  green 
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bands  (brightness  1  to  2),  one  from  Pegasus  llirongh  Aries  and  Taurus  to  Gemini,  and  the  other 
through  Pegasus,  Cygmis,  Draco,  and  Canes  Yenatici  to  Coma  IJereniccs.  At  7  a.  in.  a  yellowish- 
while  arch  (brightness  2)  rapidly  waving,  extended  from  Andromeda  through  Cassiopeia,  Camclo- 
pardalis,  and  Ursa  Major  to  Leo  Minor  and  Coma  Berenices.  At  8  there  was  a  faint  (0  to  1)  band 
low  in  the  SK.,  through  Cetus,  Taurus,  Orion,  and  Monoccros.  At  0.17  there  was  a  broad  white 
quiet  band  in  the  SW.  horizon  from  WE.  to  KNW.,  and  faint  parallel  bands  running  SE.  and  NW. 
covering  the  sky  from  the  SW.  horizon  to  the  zenith.  The  aurora  was  essentially  unchanged  at 
10.17.  At  11.10  the  band  on  the  border  of  the  horixon  had  disappeared  and  the  other  bands  now 

running  E.  and  "\V.  had  grown  fainter.  They  were  reduced  to  mere  traces  at  11.17.  Faint  traces 
of  similar  bands  across  the  zenith  were  visible  at  12.10  p.  in.  There  was  a  slight  disturbance  at  0 
a.  in.,  chiefly  affecting  the  horizontal  force. 

December  !.">,  18S2,  1.12  a.  m.  to  12.15  p.  m. — More  or  less  pale  glow  and  very  faintly  luminous 
haze  was  noticed  earlier,  but  no  definite  aurora  till  1.15,  when  there  were  traces  of  faint  streamers 

in  the  NE.,  in  Cancer  and  Cauis  Minor.  •  At  3.15  there  was  a  faint  luminous  band  extending  from 
Canis  Minor,  through  Gemini  to  Lynx,  and  a,  faint  baud  of  motionless  streamers  through  Lyra, 
Hercules,  Draco,  and  Ursa  Major  to  Canes  Yenatici  (brightness  0  to  1).  At  4.15  there  was  a  quiet 
yellowish  arch  from  Leo  through  Lynx,  Camelopardalis  to  Perseus  and  to  Triangulum.  At  5.15 
traces  only  were  visible.  At  0.17  traces  of  a  band  running  SE.  and  NW.  were  visible  through  the 
clouds.  At  10.15  there  was  a  white,  quiet  arch  (brightness  0  to  1)  spanning  the  SW.  horixon  from 
SE.  to  X W.,  with  an  altitude  of  about  10°,  and  also  a  few  bright  (0  to  2)  streamers  in  the  KE.  At 
12.12  p.  m.  (here  were  traces  of  a  band  running  from  Taurus  to  Bootes,  between  Gemini  and  Auriga, 
and  traces  of  patches  near  the  northern  horizon.  The  needles  were  quiet  till  12  m.,  when  the  hori- 

zontal force  began  to  fall,  going  very  low  between  3  and  4  p.  m.,  and  then  gradually  rising,  the 
other  two  elements  meanwhile  reading  slightly  higher. 

December  15  and  1C,  1SS2,  S.10  p.  m.  to  2.45^.  m. — At  about  3  p.  in.  of  the  local  day,  while  the 
sky  was  still  quite  light,  there  appeared  stretching  across  the  zenith  from  SE.  to  NW.  a  broad 
hazy  band  running  through  Pegasus,  Andromeda,  Cassiopeia,  Cepheus,  Ursa  Minor,  and  Ursa 
Major.  Its  color  was  a  deep,  clear  crimson,  paling  somewhat  toward  the  extremities.  It  was 
brightest  in  Cassiopeia  and  then  faded  and  became  brightest  in  Ursa  Major  (brightness  1  to  2), 
but  was  wholly  gone  in  about  15  minutes.  At  0.15  ruddy  streamers,  particularly  rosy  in  the, 
N.  and  S.,  filled  the  whole  eastern  half  of  the  sky  centering  in  Cepheus.  These  also  soon  dis- 

appeared. At  10.15  they  had  reappeared  as  before  with  some  additional  streamers  on  the  west, 
forming  a  cape  round  the  zenith.  These  showed  rapid  motion  shooting  from  the  zenith,  and 
faded  ,50011.  At  11.15  there  was  simply  a  belt  of  streamers  showing  only  a  faint  rosy  tint  across 
the  eastern  sky  from  Bootes  to  the  Pleiades  and  Perseus.  At  12.15  a  band  (brightness  1)  bearing 
short  streamers  at  intervals  passed  through  Orion,  Gemini,  Lynx,  Ursa  Major,  and  Canes  Venatici 

across  the  NE.  sky.  There  were  streamers  in  Bootes  and  one  long  one  i'roni  Corona  Borealis, 
through  Cepheus  and  Draco.  Nearly  the  whole  sky  was  covered  at  1  a.  m.  In  the  NE.  were  three 
bands  of  streamers  from  NNW.  to  ESE.,  the  highest  passing  a  little  east  of  the  zenith,  breaking 
in  on  the  corona  which  centered  near  Polaris,  its  streamers  reaching  down  to  Cygnus  and  Lyra, 
and  forming  curtains  in  the  W.  which  reached  down  nearly  to  Pegasus.  The  brightest  was  1  to 
2,  constantly  changing  while  the  band  and  streamers  shifted,  continually  twisting  and  waving 
slowly.  At  1.15  the  corona  was  mostly  east  of  the  zenith  and  the  western  aurora  had  assumed 
the  form  of  a  broad  zone  from  Orion  to  Hercules,  the  highest  part  taking  in  Cassiopeia,  Androme- 

da, and  part  of  Pegasus.  When  the  light  reached  a  brightness  of  2  it  was  tinged  with  green 
and  rose.  At  2  a.  in.  it  was  all  west  of  the  zenith  in  a  broad  zone  of  three  main  bands  from  Orion 
in  the  SE.  to  Serpcus  in  the  NW.,  the  highest  through  Andromeda  and  the  lowest  below  the 
square  of  Pegasus.  These  bauds  were  made  up  of  streamers  flickering  rapidly  from  the  W.  to  E. 
At  2.15  there  were  four  bands  in  the  cast,  the  highest  extending  along  from  Canis  Minor  to  Orion 
and  converging  in  the  N.  The  lowest  passed  through  Gemini  and  Ursa  Major  while  the  rest  filled 
the  eastern  sky  nearly  to  the  zenith,  when  they  were  succeeded  by  a  broad  zone  with  the  same 
origin  as  at  2  a.  m.,  passing  through  Cassiopeia.  The  color  was  greenish,  with  tinges  of  rose 
(brightness  2  to  3),  and  they  shifted  and  waved  slowly.  At  3  a.  m.  the  main  body  of  the  aurora  was 
in  essentially  the  same  position  but  had  paled  to  1,  was  somewhat  more  diffused,  with  a  convoluted 
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mass  oi'  curtains  in  the  NYV.  in  Delphinus  and  Vulpecuhi.  At  3.15  it  was  more  broken  and  still 

paler  with  sonic  bright  patches  in  the  NE.  At  -1  a.  in.  the  eastern  end  of  the  /one  stretched  from" 
in  the  E.  to  Canis  Minor  in  the  ESE.,  but  the  whole  converged  to  Scrpens  in  the  !N~CS"W.  The 

upper  hand  passed  through  Leo  and  Gemini  and  below  Cassiopeia,  while  the  remaining  four  or 
live  bands  filled  the  whole  southern  arid  western  sky  nearly  to  the  horizon.  They  were  all  sinn- 

,  brightness  2  to  3)  and  the  upper  band  was  beginning  to  develop  coronal  bunds,  which  vibrated 
rapidly,  north  of  the  magnetic  meridian  S.  to  N.,  south  of  it  N.  to  S.  The  bands  were  more  broken 
and  paler  at  4.15  and  a  large  corona  was  rapidly  developing.  At  0  a.  m.  rive  bands  covered  nearly 
the  whole  sky,  some  made  up  of  streamers  in  rapid  motion,  others  motionless  (brightness  1  to  2)1 
At  7  there  were  three  bauds,  yellowish,  and  brightness  2  to  3,  one  from  Cancer  through  Ursa  Major 
and  Draco  to  Cygnus,  one  from  Gemini  to  Cygnus  across  the  zenith,  and  the  third  from  Canis 
Minor  to  Andromeda  tlirougli  Perseus.  At  8  a.  m.  there  was  a  faint  arch  from  the  S.  to  SW.  from 
Leo  to  Orion  and  a  few  patches  in  the  E.  (brightness  0  to  1).  At  9.15  there  was  a  white  and  quiet 
semi-corona  in  the  S.  from  E.  to  W.,  and  from  10°  above  the  horizon  to  the  zenith  (brightness  1  to 
2).  At  10.15  there  was  very  little  change  in  the  character  of  the  aurora  except  that  it  had  ap- 

proached nearer  the  zenith  on  the  southern  side,  and  a  broad  band  with  streamers  extended  along 
the  southern  horizon  from  E.  to  W.  There  were  also  a  few  streamers  on  the  northern  side  forming 
a  nearly  complete  corona.  At  11.15  the  baud  along  the  horizon  had  disappeared  and  the  main  body 
of  the  aurora  shifted  north  of  the  zenith,  and  grown  paler  (1).  There  was  slight  motion.  At  12.15  p! 

m.  there  was  a  white,  quiet  arch  on  the  southern  horizon  from  the  SSE.  to  the  W.  with  but  10'  alti- 
tude, a  band  from  the  SE.  through  Bootes,  Canes  Venatici,  near  Ursa  Major,  tlirougli  Auriga  to 

Taurus,  and  streamers  in  the  SE.  and  W.  The  whole  was  white  and  quiescent  (brightness  0  to  1)! 
At  1  p.  m.  the  band  on  the  southern  horizon  was  unchanged  and  there  was  a  complete  corona! 
At  2  p.  m.  there  were  faint  traces  in  Cassiopeia  and  Auriga,  but  at  about  2.30,  although  the  sky- 
was  quite  bright,  streaks  fully  1  in  brightness  llashcd  up  in  the  !NW.  and  crossed  the  zenith  to  the 
SE.  while  streaks  and  streamers  forming  almost  a  corona  in  very  rapid  motion,  both  circling  and 
vibrating  appeared  and  disappeared  round  the.  zenith  with  great  rapidity.  A  magnetic  disturb- 

ance of  considerable  violence  commenced  about  10  p.  m.  December  15,  and  lasted  till  5  p.  m.  De- 
cember 10. 

Decanlx'i-  17,  1882,  3.15  a.  m.  to  11.15  a.  m.—A  faint  streak  or  two  was  noticeable  in  the  S.  and 
SIC.  at  12.15  and  2  a.  m.,  but  there  was  no  definite  aurora  till  3.15,  when  there  was  a  pale  band  of 

streamers  (brightness  0  to  1)  in  the  E.  from  Regulus  to  Procyon  and  a  still  paler  band  from  Pro';' 
cyon  in  the  ESE.  to  Hercules  in  the  NNW.  passing  through  I'rsa  Minor  close  to  the  zenith.  At  4 
a.  m.  there  was  a  partial  corona  (brightness  1)  centering  near  the  zenith  extending  in  azimuth" 
from  Auriga  in  ESE.  to  Cygnus  in  CS'XW.  with  its  streamers  longest,  about  50  degrees  long,  in  the 
constellation  l.'rsa Major.  There  was  also  a  fan-shaped  bunch  of  secondary  streamers  in  Leo  in 
the  1C.  1 1  had  faded  at  4.15,  except  the  lower  streamers  in  the  E.  and  2sTE.  At  5  there  were  merely 
traces  in  the  SW.  and  S.  and  no  more  was  seen  till  8  a.  m.,  when  there  were  two  faint  bands  from 
Andromeda  to  <  >rion,  and  the  other  from  Taurus  through  Oriou  to  Hydra  (brightness  0  to  1 ).  From 
!>.15  (.)  1 1.15  there  were  merely  faint  traces  of  aurora  through  the.  clouds  which  obscured  the  hor- 

izon. The  magnetic  needles  were  comparatively  quiet  all  night. 

l><crmb<'r  17  anil  18,  1882,  11.15 p.  m.  to  7  it.  m. — At  11.15  p.  in.  there  was  a  faint  arch  without 
streamers,  motionless,  in  the  XE..  passing  tlirougli  Gemini,  Lynx,  Leo  Minor,  Canes  Venatici.  and 

<'oma  IJerenices.  Between  11  and  12  pale  shifting  streamers  developed  above  this  arch,  Imt  were 
gone  at  12.15,  when  there  was  a  waving  band  of  pale,  hazy  light  passed  through  Orion,  Gemini,' 
Auriga,  Lynx,  Ursa  Major,  and  Canes  Venatici,  and  also  streamers  in  I'rsa  Major.  Camelopardalis) 

i  Minor,  Draco,  and  Cepheus  (brightness  0  to  1).  No  more  aurora  was  seen  except  faint  traces 
at  2  and  7  a.  m.  The  magnetic  needles  were  undisturbed  all  night. 

l>tri mix r  is  inn!  1!).  INS:.',  10.15  />.  n>.  to  2.12  p.  in. — At  10.15  there  was  a  band  of  waving  white 
light  from  SIC.  to  N\V.  nearly  overhead  through  the  constellations  Corona  I'.orealis,  Hercules, 
Draco,  Cygnus,  Andromeda,  Ccpheus,  Triaiiguhun,  and  Pisces  (brightness  1  to  :_').  At  11  p.m. 
there  was  only  a  faint  patch  of  light  in  the  south  in  Pegasus,  Vulpecula,  and  Dclphinus.  At  12 
there  was  simply  a  narrow  arch  in  the,  .south  with  its  extremities  bearing  SIC.  and  SW.  and  its 
crown  at  an  altitude  of  about  25  degrees  (brightness  0  to  1),  but  at  12.:!0  it  had  developed  into  a 
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brilliant  display,  beginning  as  four  or  five  bands  of  streamers  across  the  western  sky,  from  Orion 
in  tlie  EHE.  to  Hercules  in  the  NNW.,  the  highest  through  Cassiopeia  and  the  lowest  close  to  the 
horizon  (brightness  3  to  4).  The  streamers  were  in  rapid  motion,  vibrating  in  alternate  bands 
from  X.  to  S.  and  vice  versa,  with  the  rapidity  of  lightning,  while  the  changes  in  color  and  bright; 
ness  wen-  almost  instantaneous.  The  colors  were  green,  yellow,  and  rose  (one  of  the  party  says 
he  saw  blue),  the  latter  especially  bright  and  approaching  a  peach-bloom  color.  The  motion  was 
mostly  confined  to  the  middle  of  the  bands  and  most  violent  near  the  zenith,  where  smaller  bands 
and  coronal  streamers  were  shooting  and  twisting.  It  soon  spread  east  of  the  zenith,  developing 
from  the  NW.  in  one  specially  brilliant  band  of  streamers  in  rapid  vibration  through  Ursa  Major 
and  Gemini.  Other  bands  developed  across  the  NE.  sky,  while  the  western  aurora  faded,  and 
globes  of  red  light  shot  up  from  the  NW.  at  12.50-55.  At  1  the  bands  in  the  east  were  twisted 
and  curled  into  spirals  and  fading  at  2  in  brightness  and  the  two  bands  through  Ursa  Major  and 
Cassiopeia  still  remained  motionless,  and  brightness  1  to  2.  At  1  all  Lad  faded  to  brightness  1 
and  become  ha/y  and  the  colors  were  very  faint.  Polar  bands  of  cirro-stratus  clouds  were  dis- 

tinctly seen  across  part  of  the  aurora  when  the  display  was  at  its  height.  There  was  a  magnetic 
disturbance  with  high  easterly  declination  and  rather  low  horizontal  force.  At  2  a.  m.  there  was 
nothing  left  but  three  or  four  bands  starting  in  the  clouds  in  the  ESE.,  two  of  them  reaching  Her- 

cules iii  the  NW.,  one  through  Canis  Minor,  Gemini,  Lynx,  and  the  upper  part  of  Ursa  Major, 
and  the  other  through  Orion,  Taurus,  Perseus,  Andromeda,  Lacerta,  Cygnus,  and  Lyra,  and  a 
slightly  brighter  baud  in  the  W.  from  Aquila  to  Pegasus  (brightness  1).  All  were  slightly  brighter 
(1  to  2)  and  somewhat  broken  at  the  NW.  end.  The  needles  were  very  near  their  normal  position. 
At  3  a.  in.  the  sky  was  nearly  covered  with  polar  bands  and  between  them  were  traces  of  the 
auroral  bands  as  before,  brightest  (nearly  2)  in  the  NW.  and  NE.  The  declination  was  reading 
very  low.  At  4  a.  m.  the  bands  overhead  were  very  pale,  with  a  bright  patch  in  the  NE.  and  a 
similar  one  in  the  NNW.  At  4.1.5  the  needles  were  nearly  back  to  their  normal  position  and  re- 

mained undisturbed  the  rest  of  the  night.  There  were  traces  seen  at  5  a.  in.  and  again  at  10.10  a. 
m.,  but  at  2.12  p.  in.  four  narrow  streamers  (brightness  0  to  1)  ran  np  from  the  NNW.  horizon  and 
met  in  Auriga  vibrating  very  rapidly  between  Gemini  and  Taurus.  This  was  the  last  seen. 

December  19  and  20, 1882, 11.15  p.  m.  to3j>.  m. — At  11. 15  p.  m.  there  was  a  faint  arch  (brightness 
0  to  1)  in  the  NE.  through  Orion,  Gemini,  Leo  Minor,  Canes  Vena-tici,  and  Coma  Berenices;  this 
latter  growing  gradually  paler  till  nearly  12  midnight,  but  had  faded  at  that  observation.  At  1.15 
there  was  a  yellowish,  quiet,  and  regular  arch  (brightness  1),  quite  narrow,  from  Canis  Minor  in  the 
ESE.  through  Cancer,  Leo  Minor,  Lynx,  and  Canes  Venatici,  ending  in  Bootes  in  the  NNW.  At 

2  a.  m.'  there  were  rounded,  hazy  patches  in  Canes  Venatici,  and  a  "zone"  of  three  or  four  bands 
from  a  point  in  the  upper  part  of  Serpens,  in  the  NW.,  through  Cygnus,  Lyra,  Cepheus,  and  Cassi- 

opeia, and  then  dwindling  to  a  single  band  through  Perseus  and  Taurus,  fading  in  Orion.  The 
whole  had  faded  to  traces  at  2.15.  At  3  a.  in.  there  was  a  bright  sinuous  yellow  band  in  th*  NW. 
(brightness  2  to  3)  from  Serpens  close  to  /i  Cygni  and  through  Pegasus,  fading  under  the  moon.  At 
3.15  these  had  risen  and  developed  into  a  very  extensive  zone  (brightness  2),  with  its  starting  points 
in  Orion  in  the  SE.  and  Serpeus  in  the  NW.,  stretching  in  breadth  from  Pegasus  to  Leo.  The 
streaks  were  yellow  and  very  sinuous,  some  spiral  in  Cygnus,  with  a  rather  slow  writhing  motion 
at  the  zenith.  There  was  a  sudden  and  violent  magnetic  disturbance,  the  horizontal  force  falling 
too  low  to  read  and  the  eastern  declination  increasing  over  1°.  Eroin  4  to  4.15  there  was  a  sinuous, 
broken  arched  band,  rather  narrow  and  yellowish  (brightness  1  to  2),  from  Leo  in  the  E.,  through 
Coma  Berenices  and  Iloiitcs,  to  Hercules  in  the  NNW..  and  at  4.15  also  a  pale  streamer  up  into 
Lyra.  The  magnets  had  become  quiet.  At  5  a.  in.  there  was  a  faint,  motionless  band  (brightness  0 
to  1)  above  the  southern  horizon,  and  at  G  merely  traces  in  the  S\Y.  At  8  a.  m.  there  were  traces 
of  a  very  faint  corona,  resembling  luminous  clouds,  and  the  needles  were  very  much  disturbed,  the 
10.  declination  increasing  5°.  At  9.10  there  were  only  faint  traces  of  aurora,  but  the  disturbance 
continued.  There  were  also  traces  at  10.10  a.  m.,  after  which  no  more  was  seen  till  1  p.  m.,  wheu 
there  were  two  quiet,  bands  ̂ brightness  0  to  1),  one  from  Cassiopeia  through  Cygnns  and  Lyra  to  Her- 

cules, and  the  other  from  Gemini  through  Leo  Minor  and  Canes  Venatici  to  Corona  Horealis.  and 

a  corona  in  TTrsa  Minor  (brightness  0  to  1),  moving  sluggishly.  At  2.15  p.  m.  there  still  remained 
traces  of  the  corona  in  rapid  motion,  and  aJ.so  traces  of  the  northern  band,  and  at  3  p.  m.  there 
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were  Mill  traces  in  the  N\V.     This  last  ar.rora  was  accompanied  with  a  violent  magnetic,  disturb- 

'mli<r  21,  1SS2,  1  a.  ui.  to  3  j).  ni. — At  1  a.  in.  there  was  a  curved  .yellow  band  in  the  >'\V. 
(brightness  •_')  from  just  below  «  Aquihe  towards  Pegasus,  but  more  or  less  obscured  by  the  bank  of 
clouds  that  lay  on  the  western  horizon,  and  still  more  obscured  at  1.15.  At  2.15  a.  in.  an  arched 

band,  somewhat  Minions  (brightness  i1),  from  Hercules  in  the,  NNYV.  through  <  'onma  Horeaiis,  Canca 
Ycnatici,  Leo.  and  Leo  Minor,  ending  in  the  haze.  It  was  gradually  breaking  into  streamers.  It 

had  risen  at  2.15  about  5"J  higher,  with  considerable,  llickering  vibration  in  the  streamers,  showing 
pale  colors,  ;;rcen.  yellow,  and  red,  not  rose  (brightness  J  to.'!);  and  there  was  also  a  zone  (brightness 
1  to  i'),  with  its  starting  points  in  the  HE.  and  NYV.,  hidden  by  hazy  clouds,  and  crossing  the  zenith 

AY.  ol'  Polaris  and  drifting  slowly  westward.  At  3  a.  m.  there  was  a  rather  pale  band  coming  from  the 
clouds  near  Cancer  in  the  ESE.  across  the  zenith  from  Ursa  Major  to  Cassiopeia  and  ending  in  the 
clouds  in  the  NN  YV.  At  3.15  it.  was  partly  faded,  and  finally  obscured  by  clouds.  At  4  a.  m.  there 
acre  only  traces  in  the  2f.  through  the  clouds  which  now  covered  the  .sky.  At  5  a.  in.  bands  with 
streamers  vibrating  from  W.  to  E.  and  back,  yellowish  in  color,  and  brightness  1  to  2,  ran  from 
Orion  through  Taurus  and  Aries  to  Pegasus.  AtO  a.  m.  a  quiet  band  (brightness  1)  extended  from 

isus  through  Cygnus,  Draco,  and  Ursa  Major  to  Leo,  while  at  S  traces  only  were  visible  through 
the  haze.  At  9.10,  10.10,  and  12.10  faint  traces  were  seen.  At  1  p.  m.  the  aurora  was  extensive 
in  bands  and  streamers  (brightness  0  to  1),  paling  and  vanishing  quickly.  The  bands  extended  from 

Gemini  and  Auriga  to  Ursa  Major,  and  from  Hercules  through  Corona  Borcalis.  and  Canes  Vena- 
tici  to  Leo  Minor;  the  streamers  through  Cygnus  and  Lyra  and  from  Ursa  Major  to  Ursa  Minor, 
forming  half  a  corona.  There  were  also  streamers  up  from  Bootes.  At  2.12  p.  in.  there  was  a 
sinuous  band  (brightness  0  to  1)  in  rapid  motion,  starting  near  Taurus  and  running  through  Perseus 
and  Cassiopeia  to  Cepheus.  At  3  p.  in.  there  were  faint  traces  of  a,  band  and  a  few  streanu TS  in  the 

X.  and  XXYV.  The  needles  were  more  or  less  disturbed  during  the  whole  twenty-four  hours,  the 

disturbance  being  at  its  highest  at  2  and  ','>  a.  m. 
December  21  and  22,  1882,  11^;.  m.  to  11  a.  m. — At  11  p.  m.  there  was  a  faint  streak  through 

Bootes.  Coma  Berenices,  Leo  Minor,  and  Gemini.  At  12.15  a.  m.  there  was  a  faint  regular  arch 
through  Orion,  Gemini,  Leo  Minor,  Coma  Berenices,  and  Bootes.  At  1  to  1.15  a.  m.  the  arch  was 
still  narrow  and  greenish  (brightness  1),  from  the  ESE.  to  NNW.  through  Cauis  Minor,  Cancer, 

Leo  Minor,  Canes  Venatici,  and  Bootes  to  Serpcus.  At  2  a.  in.  there  was  a  very  pale  and  some- 
what sinuous  band  (brightness  0  to  1)  from  Mouoceros  in  the  SE.  through  Orion.  Taurus,  Perseus, 

Cassiopeia.  Cepheus.  and  Cygnus  to  Hercules  in  the  NAY.  This  had  drifted  W.  to  Andromeda  at 
2.15,  and  a  short  band  had  developed  in  the  SE.  from  Canis  Minor  to  Leo  (brightness  1  to  2).  This 

band  was  rather  broad,  and  llared  into  short  hazy  streamers  on  the  upper  edge.  At  '•'>  a.  in.  there 
was  a  broad  zone  of  the  usual  typo  across  the  zenith  from  Mouoceros  in  the  ESE.  to  the  NAY., 

whcre»its  base  occupied  20°  in  .azimuth  in  Hercules.  The  eastern  boundary  passed  through  Leo 
and  Ursa  Major,  while  the  main  zone  spread  west  to  Cassiopeia,  and  the  northwestern  bauds 
readied  Andromeda  and  Pegasus.  At  .1.1 3  it  was  brighter  (brightness  1  to  2)  and  had  spread 

about  10°  each  way.  showing  faint,  tinges  of  color  in  the  E.  and  broken  into  cloudlikc  masses  in 
the  S\V.  At  4  a.  m.  only  the  extreme  western  part  of  the  eastern  baud  remained,  and  the  whole 
had  faded  to  traces  at  4.15.  Ai  5  pale  traces  of  bands  crossed  the  zenith  from  N.  to  S.  At  (i  a.  in. 

a  \cllo\vish,  quiet  band  (brightness 0  to  1)  ran  from  Pegasus  through  Perseus,  Auriga,  and  Gemini  to 

•er.  At  7  a.  m.  there  were  quiet  bauds  (brightness  0  to  1)  from  Orion  through  Taurus,  Auriga, 

Lynx,  and  l.'rsa  Major  to  Leo  and  Coma  Berenices.  'Faint  traces  were  seen  over  the  southern 
horizon  at  S  a.  m.,  and  the  last  faint  traces  were  noticed  at  11  a.  m.  The  needles  were  quiet  up  to 

;:  a.  m.,  when  they  were  considerably  disturbed,  the  horizontal  force  lu-ing  most  ejected.  This  dis- 

turbance lasted  three  hours,  and  there  was  another  slight  disturbance  at  5  and  ('.  a.  m. 
Hi,  -nnl-,-1-  22  and  I':!,  1SS2,  1 1.55  p.  m.  1o"2  p.  w.—At  1 1.55  p.  m.  there  was  a  pale,  regular  arch  in 

the  NF..  from  N.NYV.  to  ESE.,  the  altitude  of  the  crown  being  about  25  .  This  had  wholly  disap- 
peared at  12  midnight.  Nothing  more  was  observed  till  2  a.  m.,  when  there  was  a  broad, hazy 

band  across  the  zenith  from  Monoeeros,  in  the.  ESE.,  to  Hercules  in  the  NVY.,  through  Gemini, 
Auriga,  Camelopardalis,  Crsa  Minor,  Cepheus,  Cygnus,  and  Lyra.  This  had  drifted  west  and  faded 
to  a  trace  at  2.15,  and  in  the  NE.  there  had  developed  three  or  lour  sinuous  and  ,'omewhat  convo- 
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luted  bands  (brightness  1  to  2),  and  yellow,  from  Hercules  to  Leo  in  the  1C.,  the  brightest  through 

Ursa  Major  and  the  lowest  close  to  the  Iiori/on.  There  was  a  slight  magnetic  disturbance.  At  .". 
a.  in.  a  somewhat  sinuous  arched  band  (brightness  1  to  2)  extended  from  u  point  in  Hercules  in 
NXYV.,  through  Lyra,  Draco,  Bodies,  Canes  Vcnatici,  Ursa  Major,  Leo  Minor,  ami  Leo,  ending  in 

the  clouds  in  the  V..  At  .'5.15  it  was  slightly  higher  and  was  developing  into  a  /one  of  several 
bands.  At  4  a.  in.  there  was  a  regular  narrow  arch  (brightness  1)  from  a  Lyr;;-  to  /,•  Leonis,  th<' 
crown  passing  close  to  if  Ur.se  Minoris,  and  a  broad,  hazy  baud  (brightness  1)  in  the  XW.,  through 
Cygnus,  Cepheiis,  Draco,  and  Ursa  Minor,  ending  in  Camclopardalis.  The  whole  had  faded  to 

traces  at  4.1.").  5  a.  in.  showed  only  faint  traces  in  the  XE.,  and  traces  \\riv  also  observed  at  10.10 
and  12.10  p.  in.  At  1.12  p.  in.  there-  was  a  quiet  yellowish  and  white  band  from  Gemini  through 

Ursa  Minor  and  Cygnus,  and  a  few  streamers  through  Laccrta  (brightness  0  to  1).  The  last  faint 
traces  were  seen  at  2  p.  m.  in  Cassiopeia  and  Lacerta.  .Besides  the  disturbance  already  mentioned 
there  was  slight  disturbance  at  8,  9,  and  11  a.  in. 

Dirvmlif  24,  1882,  1.15  a.  m.  io  10.10  a.  m. — At  1.15  there  was  a  hazy  baud  (brightness  0  to  1) 
from  Hercules  through  Corona  Borealis,  Bootes,  Ursa  Major,  Lynx,  and  Gemini,  quickly  fading  and 
appearing  again.  It  was  invisible  at  2;  but  well  developed  at  -Mo,  and  passing  through  the  same 
constellations  in  the,  X.,  but  a  little  higher,  and  through  Cancer  instead  of  Gemini  to  Canis  Minor. 

At  .'!  there  w,!s  a  ha/y  band  (brightness  0  to  1)  up  through  Cyguus  in  tho  XW.,  Ccphens,  Cassiopeia, 
and  Perseus,  ending  in  Auriga,  and  a,  trace  in  Monoeeros  in  the  ESE.  At  .'5.15  the  whole  was  very 
faint  and  the  main  band  had  risen  a  degree  or  two.  At  4  there  was  a  broad,  rather  hazy  belt  in 
the  XE.  (brightness  1)  from  Bootes  to  Leo,  and  a  quiet,  regular  arch  in  the  SW.  from  the  lower 

part  of  Pegasus  to  Orion's  Belt.  This  arch  still  remained  at  4,15,  but  the  eastern  belt  had  faded 
to  a  trace.  Across  the  /enitli,  from  Cyguus  to  Auriga,  was  a  broad,  convoluted  band,  with  consid- 

erable writhing  and  twisting  motion.  There  was  a  slight  magnetic  disturbance.  At  5  a.  m.  there 
were  faint,  motionless  bands,  yellowish  green  (brightness  1),  from  Orion,  through  Canis  Minor,  to 
Leo,  and  from  Leo  to  Ursa  Ma.jor  and  to  Draco,  and  from  Draco,  through  Cygnus,  Lacerta,  and 
Andromeda,  to  Pisces.  Traces  were  seen  at  S  and  again  at  10.10  a.  m.  In  addition  to  the  disturb- 

ance already  mentioned  there  was  quite  a  considerable  one  from  8  to  11  a.  m. 

l>'t-">nl»r  i.'."),  1882,  2  u.  m.  io  2.15  a.  m. — Clouds  covered  the  sky  during  the-  greater  part  of  tho 
iiiglit,  but  at  2  a.  m.  they  w  ere-  sufficiently  thin  and  broken  in  the  X.  and  XW.  to  show  pale  streaks 

in  the  XW.  streaming  up  towards  the  zenith.  These,  streaks  were  near  n  Lyra1,  which  was  the  only 
star  visible  in  that  part  of  the  heavens.  At  2.15  there  was  a  sinuous  streak  (brightness  1  to  2) 

visible  through  the  clouds  from  near  the  horizon  in  the  XW.  to  a  poiut  about  10°  west  of  the  /enith, 
where  -it  ended  in  the  clouds.  Xo  more  aurora,  was  seen.  There  was  a  slight  magnetic  disturb- 

ance at  4  a.  m.  and  again  at  7  a.  m. 

l)«'<'inl>< >•  20  unil  27,  1882,  10.15  p.  m.  to  0.10  it.  m. — There  was  a  bunch  of  scarcely  discernible 
streamers  in  the  XE.  at  10.15,  and  at  11.15  a  faint  patch  in  Gemini.  At  12.15  a.  m.  there  was  merely 
a  faint  Hush  in  the  XE.  At  I  a.  m.  there  was  only  a  portion  of  a  pale  (0  to  1)  arch  lying  low  in 
the  XK.  in  Coma,  Berenices  and  Leo,  and  at  1.15  there  were  also  two  or  three  shifting  streamers  of 
the  same  brightness  in  Bootes  and  Corona  Borealis.  At  2  there  was  a  sinuous  band  (brightness  1) 

in  the  XK.  from  Cancer  through  Leo,  Canes  Venatici,  Bootes,  and  Corona  Borealis,  ending  in  Her- 
cules in  the  XNW.  At  2.15  it  was  brighter  (1  to  2),  and  a  second  band  had  developed  above  it 

through  Cancer,  Leo,  Leo  Minor,  Canes  Venatici,  Ursa  Major,  close  to  //  Bodtis,  Corona  Borealis, 
and  Hercules.  Streamers  in  Hercules  stretched  from  the  lower  band  through  the  upper.  Tho 
upper  baud  was  observed  to  break  gradually  into  short  streamers,  with  considerable  flickering  from 
the  N.  to  y.  There  was  also  a  hazy  patch  (brightness  0  to  1)  in  Orion  and  Taurus.  SSE.  At  3  a. 
in.  a  broad  zone  of  the  common  type  crossed  from  Canis  Minor  in  the  iSE.  to  Cygnus  below  /i  Cygni 
jn  the  N\V.  The  western  edge,  which  was  the  brightest,  ran  through  the  head  of  Orion,  Aries, 

Taurus,  TriaDgulum,  and  Andromeda,  the  top  of  1'egasus  and  Yulpeeula,  and  the  eastern,  which 
was  very  pale  west  of  the  zenith,  through  Gemini  (inclosing  rf  GemiooruQl),  Amiga,  Canielopard- 

alis. Ursa  Minor,  and  Cepheus.  At  3.1.5  it  had  condensed  into  a  .single  rather  broad  band  in  the 

position  of  the  western  edge  of  the  zone  (bright in -ss  2  to  •'>),  tinged  on  the  upper  edge  with  green 
and  with  rose  on  the  lower.  This  band  was  unchanged  in  position  at  4,  but  was  a  little  paler,  and 
the  constellation  had  set  through  it  a  little.  It  had  regained  its  former  biightness  at  f.lTiand  had 
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risen  to  the  position  of  the  middle  of  the  former  zone,  while  incipient  .sinuous  and  convoluted  bands 
were  developing:  in  the  E.  from  Hydra  through  Leo  aud  Coma  Berenices.  At  5  there  were  two 
faint,  quiet  bands  (brightness  1),  one  through  Cygnus,  Cassiopeia,  Auriga,  Gemini,  and  Cancer,  and 

the  other  through  Leo  Minor,  I'rsa  Major,  and  Draco.  At  C  there  was  a  quiet  band  (brightness 
0  to  1)  from  Canis  Minor  through  Oriou,  Taurus,  and  Aries.  At  7  there  were  traces  of  a  faint  band 
from  the  W.  to  N W.,  and  :it  H  Taint  traces  iu  the  SW.  The  last  traces  were  seen  at  9.10  a.  in.  Tho 
magnetic  needles  were  practically  undisturbed  all  night. 

Dnrmbc,-  27««rf2S,  W.lZp.m.  to  9.10  p.  m.—  At  10.15  p.  in.  there  was  an  arch  in  theNE.  with  its 
curve  at  it  Geminorum,  altitude  about  30°,  and  extremities  being  NNW.  to  SE.,  passing  through 
Taurus,  Gemini,  Lynx,  Leo  Minor,  and  Coma  Berenices.  It  was  narrow,  except  in  Coma  Bere- 

nices, where  it  was  broken  into  5  streamers.  At  11.15  there  was  a  band  like  a  half  arch,  passing 
through  Gemini,  Leo  Minor,  Coma  Berenices,  and  Bootes  (brightness  1),  aud  a  faint  streak  from 
Cyguus  to  Cassiopeia.  At  12.15  a.  m.  there  was  an  arch  in  theNE.  through  Orion,  Gemini,  Lynx, 
Ursa  Major,  Canes  Venatici.  and  Bootes,  very  broad  in  Ursa  Major,  with  streamers  iu  Bootes 
(brightness  1).  This  had  risen  at  1  a.  m.  into  a  broad  zone  (brightness  1),  with  its  bands  very 
sinuous  and  broken  and  in  motion  across  the  zenith  from  the  NNW.  to  the  ESE.,  the  extrem- 

ities rising  from  the  haze.  The  western  edge  ran  through  Orion,  Taurus,  Andromeda,  Pega- 
sus, and  Cygnus,  and  the  eastern  through  Gemini  and  Ursa  Major.  At  1.15  it  was  <]tiietcr 

and  narrower,  being  confined  to  the  part  west  of  the  zenith.  The  aurora  was  still  in  tho 
form  of  a  zone  at  2  a.  m..  with  its  starting  points  in  Monoeeros  ESE.  and  Hercules  XNW. 
It  consisted  of  three  main  bands.  The  western  and  brightest  (brightness  1  to  2)  band  was 
in  rapid  waving  motion,  and  ran  through  Orion,  Taurus  (not  inclosing  the  Hyades  or  Pleiades), 
Perseus,  Cassiopeia,  Cepheus,  close  to  6  Cygni  and  Lyra,  the  eastern  barely  reaching  Gemini  and 
Ursa  Major.  At  2.15  it  was  quieter  and  spread  about  15°  each  way.  At  3  the  zone  still  continued 
(brightness  1  to  2),  with  its  starting  points  in  Mouoceros  ESE.  and  Aquila  XNW.,  stretching  west 
to  the  square  of  Pegasus  and  east  to  Canes  Venatici,  with  additional  bands  in  the  NE.  through 
Leo,  Coma  Berenices,  and  Bootes.  It  was  quiet  and  brightest  iu  Cygnus.  At  3.15  it  was  in  tho 
name  position  but  paler  (brightness  0  to  1) ;  4  a.  in.  showed  only  traces  of  the  extreme  east  and 
west  bands,  but  at  4.15  the  eastern  traces  had  developed  into  convoluted  bands  (brightness  1) 
through  Leo,  Coma  Berenices,  Bootes,  and  Corona  Borealis.  At  5  there  were  only  traces  over  the 
horizon  from  NW.  to  SE.  At  (5  there  were  two  motionless  bands  (brightness  1),  one  through  Pe- 

gasus. Perseus.  Cassiopeia,  Camelopardalis.  and  Lynx,  and  a  short  band  from  Ursa  Maj or  to  Bootes. 
At  7  a.m.  there  was  a  baud  (brightness  0  to  1)  from  Pisces  through  Aries,  the  Pleiades,  and  Orion 
through  Canis  Minor.  At  8,  9,  10,  aud  10.10  a.  m.  there  were  still  faint  traces.  The  horizontal 
force  read  high  during  the  early  part  of  the  evening,  aud  was  somewhat  agitated  at  2  aud  3  a.  in., 
while  at  0  and  7  there  was  a  lively  disturbance,  the  force  falling  too  low  to  be  read.  The  other 
elements  were  slightly  or  not  at  all  affected. 

l>rccmbcr  28  </W29,  1SS2, 11.10  p.m.  to'2.1'2p.m. — Though  the  sky  was  completely  covered  with 
clouds  at  11. 10  p.  m.,  bands  of  aurora,  which  must  have  been  very  bright,  appeared  across  the  zenith 
from  NW.  to  SE.  in  rapid  sinuous  motion.  At  2  a.  in.  the  sky  was  partially  clear,  and  broad  diverg- 

ing bands  (brightness  1),  radiating  from  Cygnus  in  NW.,  stretched  across  zenith  towards  the  SE. 
At  2.15  a  bank  of  clouds  about  15°  high  lay  along  the  western  hori/on,  and  above  this  nearly  to  tho 
zenith  the  sky  was  covered  with  almost  parallel  broad  band:;  from  theNW.  to  the  SW.  The  lowest 
resting  on  tho  banks  of  clouds  was  the  brightest  (brightness  2  in  NW.),  and  tte  highest  brightness 
(1)  ran  through  Cygnus,  Cassiopeia,  and  Leo,  ending  in  the  clouds.  At  3  portions  of  bright  bands 
could  be  seen  through  the  clouds  in  the  NW.  aud  SE.  at  an  altitude  of  abo8t40°  At  3.15  abroad 
bright  baud  could  be  seen  across  the  zenith  from  NW  to  SE.  through  the  haxy  clouds.  At  1  there 
weie  broad  haxy  bands  across  the  zenith  from  NW.  to  SE.,  apparently  in  motion,  but  much  ob- 
i-cmed  by  haze,  and  also  a  brighter  band  lower  in  the  W.  All  was  obscured  by  haze  at  4.15  except 
traces  oftlie  last  band.  No  more  was  seen  till  7,  when  the  clouds  partially  cleared  again,  and  a 
broad  band  (brightness  0  to  1),  and  motionless,  through  Lyra,  Corona  Borealis,  Bootes,  and  Coma 
Berenices,  was  visible.  At  s  the,  sky  was  wholly  clear,  and  two  or  three  bands  (brightness  1  to  2), 
with  streamers,  some  of  them  reaching  the  y.euith  and  all  vibrating  rapidly  from  W.  to  E.  Their 
color  was  yellowish,  and  they  occupied  Taurus,  Orion.  Auriga,  Camelopardalis,  Gemini,  Lynx,  Leo, 
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and  Hydra.  There  were  a  few  traces  ill  the  NW.  and  E.  at  9.15.  The  10.15  observation  showed 
a  luminous  patch  (brightness  0  to  1)  in  Taurus  in  the  NW.  horizon,  and  extending  through  Auriga, 
and  another  similar  patch  in  Cygnus.  At  11.10  a  narrow  white  band  (brightness  1)  extended 
from  the  SB.  to  the  W.,  with  its  crown  at  an  altitude  of  about  20°,  its  western  end  being  somewhat 
broader.  A  white,  quiet  baud  also  extended  from  the  horizon  SW.  to  Polaiis.  At  12.17  p.  in. 
there  was  an  aurora  reaching  the  horizon  in  the  NE.  and  W.  (brightness  1),  white  and  quiet.  At 
1  p.  in.  there  was  a  zone  of  the  usual  type,  with  its  starting  points  NNW.  and  SSE.,  starting  from 
Lacerta  and  reaching  to  Leo  Minor.  This  was  reduced  to  traces  at  1.12,  and  faint  traces  were,  still 
discernible  at  2.15.  A  ritagnetic  disturbance  began  at  about  2  a.  in.  and  reached  its  maximum  at 
8  a.  m.,  the  horizontal  force  falling  too  low  to  Vje  read,  and  the  eastern  declination  increasing  over 
a  degree.  The  disturbance  was  large  again  at  1  p.  in. 

December  19  and  30, 1882, 10.15  p.m.  to  3  p.  m. —  At  10.15  p.  m.  there  was  a  low  arch  (brightness 
1),  with  its  extremities  bearing  E.  by  S.  and  N.  by  W.,  passing  through  Orion,  Gemini,  Lynx,  and 
Leo  Minor,  and  faint  recurved  streamers  in  Coma  Berenices  and  Canes  Venatici.  At  11.15  the 
arch  was  irregular  and  waving  (brightness  2),  and  passed  through  Orion,  Gemini,  Leo  Minor,  Lynx, 
Coma  Berenices,  and  Bootes.  At  12.12  a.  ui.  there  was  an  irregular  and  waving  arch,  very  low  in 
theXE,, through  Cauis Minor,  Leo,  Coma  Berenices, and  Bootes,  with  a  few  faint  streamers  in  Bootes 
(brightness  1).  The  arch  had  risen  at  1  into  a  broad  zone,  with  its  starting  points  in  Hercules  in 
theXXW.  and  Monoceros  in  the  ESE.  The  western  band  (brightness  1 )  crossed  through  Cassiopeia, 

but  failed  before  reaching  Monoceros.  The  next  baud  only  readied  I'rsa  Major,  while  the  eastern, 
which  was  the  brightest  (brightness  2)  and  yellowish  in  color,  passed  through  Corona  Borealis, 
Bootes,  Canes  Venatici,  Leo  Minor,  and  Cancer,  and  there  were  also  below  this  two  or  three  paler 
partial  bands.  At  1.15  the  whole  had  faded  to  traces  except  the  band  in  the  E..  which,  now  ran 
through  Leo.  At  2  a.  ui.  there  was  an  arched  band  in  the  same  place  (brightness  1)  and  a  streamer 

from  the  XXW.,  and  reaching  into  Lyra.  Tin's  streamer  was  gone  at  2.15,  the  band  was  paler, 
and  tliere  was  a  streamer  in  the,  ESE.  Erom  2  to  3.15  there  was  a  broad  /one  (brightness  0  to  1) 
of  hazy  bands,  broad  and  somewhat  shifting.  The  starting  points  were  in  Hercules  in  the  NN  W., 
and  a  line  in  Monoceros  and  Hydra  from  the  SE.  to  the  ESE.,  and  the  sky  was  covered  by  the 
zone  between  Leo  iu  the  NK.  and  the  lower  part  of  Pegasus  in  the  SW.,  except  between  the  zenith 

and  1'rsa  Major.  At  4  the  zone  had  nearly  all  faded  except  the  eastern  baud  and  another 
about  20"-  broad  through  Cassiopeia.  This  had  shifted  westward  into  Perseus  and  Andromeda  at 
4.15.  and  was  lading  rapidly.  At  0  there  was  a  motionless  band  (brightness  2)  in  the  SW.  through. 
Canis  Minor,  Cancer,  Gemini,  Orion,  Taurus,  and  Pisces.  At  i>  a.  m.  an  extensive  zone  (brightness 
1  to  2)  covered  the,  sky.  The  starting  points  were  in  Pegasus  WXW.  and  Leo  ESE.,  the  edges 
running  through  Aries,  Gemini,  Coma  Berenices,  Bootes,  Corona  Borealis,  Lynx,  Cyguus,  and  La- 
ecrta.  There,  was  a  slow  waving  motion,  and  some  of  the  bands  were  broken  into  streamers.  At 
7  there  was  a  faint  band  (brightness  0  to  1)  through  Delphinus,  Hercules,  and  Bootes.  At  S  a  baud 
(brightness  2  to  3)  with  streamers  hi  rapid  motion,  colors  changing  from  yellow  to  green  and  red, 
ran  through  Triangulum,  Aries,  Taurus,  Perseus.  Auriga,  Gemini,  and  Leo.  At  0.10  there  was  a 
bright  patch  in  the  E.  and  XE.  at  an  altitude  of  about  20°,  with  long  faint  streamers  extending 
to  Polaris.  It  was  white  and  quiet  (brightness  2).  At  10  there  were  a  few  faint,  traces,  but  no 
more  was  seen  till  1  p.  in.,  when  the  aurora  revived  as  a  sigmoid  braid  (brightness  0  to  1)  extend- 

ing from  Leo  Minor  in  the  SW.  to  Bootes  in  the  S.  A  twisted  band  ran  through  Ursa  Major  from 

Gemini  to  Hercules,  while  a  crown  of  the  same  brightness,  fading  very  rapidly,  was  found  in  I'rsa 
Minor.  At  1!  tliere  was  a  broad  band  (brightness  0  to  1)  in  the  NE.,  through  Cygnus,  Perseus, 
Liu-crta,  and  Auriga,  and  faint  traces  of  coronal  streamers  and  of  streamers  in  tlie  SW.  The  last 
faint  traces  were  still  visible  in  the  XE.  at  3  p.  m.  The  horizontal  force  instrument  was  agitated 
between  2  and  4  a.  in.,  and  there  was  considerable  disturbance,  chiefly  affecting  the  horizontal 
fo:ve.  from  S  a.  in.  to  3  p.  in. 

IhTiitiln  i-  .'10  mill  31,  1882,  10.15 p.  m.  to  2  y>.  »«. —  The  aurora  began  at  10.15,  with  a  tiush  in  the 
.  continuing  but  little  changed  at  11.15.     At  12.15  n.  in.  it  had  developed  into  a  definite  though 

pale  band,  through  Gemini,  Leo  Minor,  and  Canes  Venatici.     Froml  to  1.15  the  eastern  horizon  was 
much   obscured   by  haze,  and    there  was   a  regular  but  rather  narrow  arch  in  the  NE..  with  its 
crown  Apparently  in  Coma   Berenices,  at  an  altitude  of  about  25°,  with  its  extremities  about  N. 
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anil  KSK.  At  2  tin-  horizon  was  still  obscured  and  HIM  arch  was  higher  and  brighter  (brightness 
1  to  2;  with  its  extremities  ESE.  (observed  to  be  near  Itegulus)  and  NN\V.  There  was  also  ;t 
broad  forked  hazy  band  (brightness  0  to  1)  from  the  NNW.  end  up  through  Lyra  and  Cephcus. 

The  arch  only  remained  at  2.1.").  At  3  the  arch  was  somewhat  irregular  (brightness  1)  from  tho 
KSI',.  to  the  XNW.,  passing  through  Leo.  Leo  Minor,.  Ursa  Major,  Draco,  ;:iid  Lyra  to  Aquila. 
A<  !.15  it  \vas  brighter  (brightness  1  to  2)  and  an  additional  band  (brightness  0  to  1)  through  I  i.-a 
Minor  connected  it  into  a  /one.  At  -1  a.  m.  there  was  a  broad  hazy  /cue  (brightness  0  to  1), 
with  its  starting  points  in  Hydra  ESE.  and  Aquila  NNW.,  passing  through  Tamer,  Gemini, 
Auriga.  Perseus,  Cassiopeia,  Andromeda,  Pegasus,  and  Laecrta,  and  a  bflnd  (brightness  1  to  2)  in 
the  XE.  from  starting  points  through  Leo,  Coma  Berenices,  Bootes,  Corona  Borealis,  Hercules,  and 
Serpens.  This  band  was  in  the  same  place,  but  the  zone  was  farther  E.  and  narrower  and  passed 
through  Ursa  Major  and  Ursa  Minor.  At  5  a.  in.  a  quiet  yellowish  band  (brightness  1)  passed  from 
Pisces  through  Taurus,  Orion,  and  Mouoceros.  At  C  there  was  a  baud  (brightness  1 )  waving  slightly 
from  W.  to  E.  through  Aries,  Taurus,  Gemini,  and  Canis  Minor.  There  were  faint  traces  at  7  and  8, 
also  at  10.10  and  12.10.  There  was  a  definite  aurora  at  1  again  ;  a  narrow  band  (brightness  0  to  1) 
passing  between  Gemini  and  Auriga,  through  Ursa  Minor  to  Cygntis  in  the  ESE.  Faint  traces 
were  still  visible  in  the  NW.  and  in  Cassiopeia  at  2  p.  in.  There  was  a  disturbance,  not  very 
great,  with  decrease  of  horizontal  force  and  increase  of  the  other  elements  at  7  to  S  a.  m.,  and 
again  much  less  violent  at  1  to  2  p.  m. 

December  13,  1882,  January  1,  1SS3,  10.15  p.  m.  to  12.11  p.  m. — At  10.15  there  were  faint  bands 
surmounted  by  very  faint  streamers  in  the  NE.,  passing  through  Gemini,  Lynx,  and  Leo  Minor. 
This  had  faded  at  11.15  to  a  more  hazy  streak  just  above,  the  NE.  horizon,  with  its  extremities 
bearing  X.  by  W.  and  E.  This  disappeared  again  before  the  next  observation  ;  was  beginning 
to  develop  again  at  1  a.  m.  At  2  there  were  three  faint,  ill-defined  a  relies  (brightness  0  to  1)  in  tho 
NE.,  from  Hercules  to  Leo,  through  Corona  Boroalis,  Bootes,  and  Coma  Berenices,  with  a  faint 
streamer  running  up  into  Draco  at  the  NNW.  end.  There  were  three  or  four  additional  streamers 

in  the  same  place  at  2.15.  At  .'>  the  arches  had  risen  and  become  a.  broad  hazy  zone  (brightness 
0  to  1),  brightest  on  the  edges,  with  its  starting  points  in  Hydra  ESE.,  and  Aquila  NNW.  The 
highest  point  of  the  eastern  edge  passed  through  the  top  of  Canes  Venatiei  and  of  the  western 
through  the  lowest  part  of  Andromeda.  This  zone  lasted  two  hours,  with  its  starting  points 
Laving  the  same  bearing,  of  course  changing  its  relations  to  the  constellations  as  they  moved 
through  it,  and  its  band  varying  slowly  in  brightness  (from  0  to  1  to  1  to  2)  and  position.  At  5 
there  were  two  bands  (brightness  Ito  2),  one  short  with  streamers  on  the  western  end,  and  a  long 
one  below  it  with  streamers  in  the  E.,  vibrating  slowly  from  W.  to  E.,  running  through  Pegasus, 
Lacerta,  C.vgnns,  Lyra,  Draco,  Corona  Borealis,  Bootes,  and  Coma  Berenices.  At  C  a  quiet  band 
(brightness  0  to  1)  ran  from  Pegasus  to  Hercules  and  Bootes.  A  similar  but  brighter  (brightness 
1)  band  at  7  a.  m.  passed  through  Canis  Minor,  Orion,  Taurus,  Aries,  and  Pisces.  At  S  a.  m.  a 
comparatively  narrow  zone  (brightness  1  to  2)  crossed  the  zenith  from  Pegasus  to  Leo  M  inor,  through 

iopeia,  Ursa  Major,  and  Ursa  Minor.  There  were  besides  two  bands  S.  of  the  zenith  from 
Leo  to  Andromeda  through  Cancer,  Gemini,  Auriga,  and  Perseus,  with  several  patches  of  streamers 

between  the  bands  vibrating  rapidly,  and  a  few  beams  of  light  from  I'rsa  Major  towards  the  S. 
(brightness  1  to  2).  At  9.17  there  was  a  broad  band  (brightness  1  to  2)  from  the  HE.  to  XW.,  with  a 
smaller  band  meeting  it  at  its  SE.,  and  in  Canis  Minor  in  the  W.,  about  5°  apart  in  the  middle, 
with  white  and  quiet  streamers  above  and  from  the  smaller  band  extending  towards  the  zenith. 
Traces  of  aurora  continued  visible  till  12.17p.m.  The  magnetic;  needles  were  remarkably  quiet 
up  to  i  a.  m.,  when  there  was  a  slight  disturbance,  lasting  over  two  observations — a  decrease  of  all 
three  elements.  They  again  became  quiet  at  S  a.  m.,  the  horizontal  force  suddenly  fell  too  low  to 
read,  and  gradually  recovering  itself  during  the  next  two  observations,  while  the  other  elements 
were  almost  undisturbed,  both  rising  slightly. 

.tn,n"i>-y  I  and  2,  lss;>.  10  p.  M.  to  7  a.  «».— At  10  p.  in.  there  was  a  patch  of  aurora  in  the  NE.in 
Cancer  and  Leo  Minor,  forming  an  irregular  arch,  with  ill-defined  streamers.  This  had  wholly 
disappeared  in  ten  minutes.  At  11.15  there  was  an  example  of  a  new  form  of  aurora,  two  arches 
arranged  longitudinally,  one  narrow  and  rather  irregular  from  Bootes  through  Coma  Berenices, 
Leu.  and  Cancer  to  Canis  Minor,  reaching  an  altitude  of  about  15  in  the  NE..  and  the  second 
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paler  and  lower  from  Canis  Minor  to  Orion's  belt.  At  1  a.  in.,  there  was  a  very  faint  arch 
(brightness  0  to  1)  in  the  NE.,  with  an  altitude  of  about  10°,  through  Leo,  Coma  Berenices,  and 
Bodies.  Beneath  was  a  well-defined  dark  segment.  No  more,  was  seen  till  4.17  a.  m.,  when  them 
was  a  band  (brightness  t)  to  1)  from  N.  to  E.  through  Coma  Berenices  and  Corona  Borealis.  At 
3.17  a  yellowish-green  band  (brightness  1)  ran  from  Cyguus  through  Lyra,  Ilercules,  and  Bootes. 
Faint  traces  wen;  observed  at  7  a.m.,  while  clouds  prevented  observation  during  the-  rest  of  the 
night.  The  magnetic  needles  were  comparatively  undisturbed  up  to  about  7  a.  m.,  when  a  consid- 

erable disturbance  began,  which  was  still  going  on  after  daylight. 

January  3,  18S,">,  ;5  <i.  m.  to  11.15  a.  m. — A  bank  of  clouds  lay  along  thu  horizon  all  the  early 
part  of  the  morning,  and  above  them  there  seemed  to  be  considerable  glow,  though  no  definite 
aurora  was  seen  till  3  p.  m.  (8.43  p.  m.  local  time,  January  2),  when  there  was  a  broad  hazy  band 
(brightness  1)  somewhat  sinuous  near  the  horizon,  stretching  across  the  zenith  from  a  point  in 
llydra  in  the  ESE.  to  AquilaNNW. through  Cancer,  Lynx,  Ursa  Minor,  Cepheus,  Draco,  and  Cy gnus. 
This  band  was  about  three  times  as  broad  at  3.15,  embracing  also  part  of  Gcaiiini,  all  of  Auriga, 
part  of  Perseus,  all  of  Camelopardalis,  Cassiopeia,  and  Cepheus,  and  part  of  Draco,  Laccrla,  and 
Sagitta.  At  4  a.  m.  it  had  shifted  west  of  Cassiopea,  and  was  much  broken,  but  a  band  rapidly 
developed  through  Cassiopeia  from  the  SE.,  waving  gently.  At  4.15  the  whole  sky  was  covered 
with  broad  bands  winding  in  large  sinuous  curves,  one  especially  from  Lyra  in  the  N.  up  to  Cassi- 

opeia, then  to  Aries  and  the  Pleiades  and  to  Auriga.  There  was  a  bright,  haxy,  in-regular  patch 
of  large  extent  iu  the  NW.  The  brightness  of  the  whole  was  1 ,  and  all  shifted  slowly,  with  gentle 
undulations.  The  intensity  of  the  magnetic  needle  had  been  low  for  over  twelve  hours,  and  Ihe 
horizontal  force  needle  was  now  agitated.  At  5  it  had  subsided  into  two  broad,  quiet  bands, 
Starting  from  Pegasus  (brightness  1),  one  going  S.  to  Orion,  and  the  other  N.  to  Hercules.  At  <> 
there  were  only  traces  of  a  band  from  SE.  to  \V.,  at  an  altitude  of  about  45°.  At  7  a  broad, 
yellowish-green  band  waving  rapidly  from  W.  to  E.  (brightness  1  to  2)  ran  from  Pegasus  through 
Andromeda,  Cassiopeia,  Camelopardalis,  Ursa  Minor,  Ursa  Major,  and  Canes  Venatici.  No  more 
aurora  was  seen  till  11.15  p.  m.,  when  there  were  faint  traces  in  the  E.  The  intensity  continued 
low,  being  consideraly  disturbed  at  9  a.  m. 

January  4,  1883,  3  a.  m.  to  S  a.  m. — At  .">  a.  m.  (10  p.  in.  local  time)  there  was  a  very  faint  ver- 
tical streamer  about  20°  long  running  from  near  the  horizon  ESE.  This  was  prolonged  at  3.15 

into  a  narrow  band  (brightness  0  to  1)  from  Hydra,  through  the  top  of  Leo,  Leo  Minor,  and  Ursa 
Major,  then  burning  very  pale  through  Draco  and  fading  in  Lyra  YV.  of  </.  Lyr:;-.  At.  4  traces  of 
the  band  were  perceptible  a  little  higher,  and  at  4.15  the  traces  crossed  the  zenith.  At  5  a  yellow 
ish  qnief  band  (brightness  0  to  1)  ran  from  Cygnus  in  the  NNW.  through  Lyra,  Hercules.  Corona 
Borealis,  Bootes,  and  Coma  Berenices.  At  0  a.  in.  a  broad,  motionless  band  (brightness  1)  extended 
through  Aries,  Taurus,  Orion,  and  Canis  Minor.  After  this  traces  only  were  noticed  in  thcNE.  at 
7  and  from  the  NW.  to  W.  at  S.  The  magnetic  intensity  continued  low,  especially  the  horizontal 
component,  but  there  was  no  disturbance. 

January  5,  1883,  12.15  <i.  in.  to  5  a.  in. — There  was  a  Taint  glow  in  the  N  E.  at  12.15  a.  in.,  which 
had  developed  at  1.15  into  a  regular,  narrow,  quiet  arch  through  the  haze  in  the  NE.  (brightness  1), 

with  its  extremities  bearing  ESE.  and  NNYV.  and  its  crown  at  an  altitude  of  about  .'HP.  The  stars 
in  the  neighborhood  were  obscured  by  a  bank  oi'  haze.  There  was  also  a  band  of  the  same  bright- 

ness beginning  in  a  bank  of  haze  in  the  NNW.  and  running  through  Lyra,  Draco,  Ursa  Minor, 

Camclopardalis  close  to  ,'*  Auriga.'  and  Gemini,  fading  in  a  few  minutes.  At  2  a.  m.  (here  were  two 
sets  of  auroral  bauds  starting  from  nearly  the  same  place  in  the  haze  in  the  ESE.  and  NNW.,  one 
a  broad  band,  hazy  and  twisted,  waving  gently  through  Lyra,  Cygnus,  Cassiopeia,  Auriga,  and 
the  western  side  of  Gemini  and  Canis  Minor,  and  the.  other  a  zone  of  three  or  four  quiet  bands  in 
the  NE.,  the  highest  through  Ursa  Major,  and  the  lowest  through  Leo.  The  brightness  of  the 

•whole  was  1.  At  2.15  the  western  band  was  gone,  except  its  NNW.  end,  and  the  zone  had  in- 
creased to  six  or  seven  bands.  At  3  a.  m.  a  very  broad  hazy  zone  (brightness  0  to  1)  covered 

nearly  the  whole  of  the  sky.  The  starling  points  were  hidden  in  the  ESE.  and  NNVV.,  and  tho 
eastern  edge  readied  the  hazy  clouds  close  to  the  horizon,  while  the  western  passed  through  Cyg- 

nus, Andromeda,  Perseus,  Taurus,  the  upper  part  of  Orion,  and  Monoecn».  It  was  very  much 
faded  at  3.15,  though  the  eastern  edge  was  growing  bright.  At  4  only  that  part  of  the  zone  which 
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was  NE.  of  tin-  zenith  remained,  very  pale  and  hazy,  while  at  4.15  it  \viis  very  much  broken  and 
hii/.y,  and  traces  of  the  western  band  were  reappearing.  The  horizontal  force  was  low  and  agi- 

tated. The  haze  and  clouds  continued  increasing,  and  a  few  faint  traces  were  seen  at  5  a.  in.  The 
needles  were  hardly  disturbed  all  night,  though  the  intensity  was  comparatively  low,  much  higher, 
however,  than  for  the  last  twenty-four  hours. 

January  5  and  0, 1883, 10.15^.  m.  to  '2  p.  m. — Flashes  and  streamers,  very  pale,  began  to  appear 
in  the  XE.  about  4.30  p.  m.  local  time  (9.15  Washington  time),  and  at  10.15  had  developed  into  a  band 
ot  short  bunches  of  streamers  extending  from  the  X.  to  E.  through  Orion,  Gemini,  Lynx,  and  Ursa 
Major  (brightness  1).  This  soon  disappeared,  and  no  more  was  seen,  the  sky  being  partially  ob- 

scured by  haze  till  2  a.  in.,  when  there  was  a  motionless  narrow  band  across  the  zenith  (brightness 
0  to  1 )  visible  through  the  haze  from  the  XXW.  to  ESE.  near  Gemini.  This  was  wholly  visible  at 
2.15.  Several  bauds  showed  through  the  clouds  at  3  a.  m.,  one  in  particular  in  the  XE.  (bright- 

ness 2)  at  an  altitude  of  about  40°.  At  3.15  the  band  had  reached  an  altitude  of  about  (HP  and 
the  whole  sky  rouud^tho  zenith  was  covered  with  waving  bands.  The  sky  then  became  completely 
obscured,  only  clearing  partially  at  8  a.  in.,  when  yellowish  bands  (brightness  (»  to  1),  waving 
slowly  and  partly  hidden  by  clouds,  were  visible,  running  from  Ursa  Major  through  Auriga,  Per- 

seus, and  Aries.  The  sky  rapidly  cleared  at  9.17,  and  there  was  a  quiet  white  band  (brightness 
0  to  1)  near  the  southern  horizon,  running  E.  and  W.,  sending  up  streaming  patches  through  Leo 
and  Coma  Berenices,  and  at  the  W.  end  in  and  near  Canis  Minor.  The  aurora  was  unchanged  at 
10.17  except  for  additional  patches  in  the  X.  in  Trianguluui,  Pegasus,  and  Ai:dromeda.  Traces 
only  were  seen  the  next  two  hours.  At  1  p.  in.  there  were  two  bands  (brightness  0  to  ] )  from  Bootes 
to  Cygnus,  through  Corona  Borealis  and  Hercules,  and  a  baud  through  Ursa  Major,  Ursa  Minor, 
Cepheus,  and  Cygnus.  The  last  traces  were  seen  at  2  p.  m.  close  to  the  zenith  and  near  Cassi- 

opeia. The  horizontal  force  was  unusually  high  about  an  hour  before  the  aurora  began,  and  a  dis- 
turbance commenced  at  4  a.  ui.  lasting  about  twelve  hours.  It  reached  its  maximum  at  'J  a.  m., 

and  had  a  second  period  of  violence  at  2  p.  in.,  the  horizontal  force  being  most  affected  both  times 
and  falling  low. 

January  7, 1«8.'5, 12.15  a.  m.  to  11.17  it.  M. — The  weather  was  cloudy  early  in  the  evening,  hut.  the 
clouds  began  to  break  away  at  about  7  p.  m.  local  time  (12  midnight  Washington) ;  an  auroral 
light  was  visible  through  the  clouds  iu  the  XE.  At  1  a.  in.  a  zone  (brightness  1),  and  much  ob- 

scured by  the  now  breaking  clouds,  was  observed  passing  about  15°  west  of  the  zenith  from  NW. 
to  SE.  At  1.15  the  zone  was  more  broken  into  separate  bands,  and  the  middle  band,  which  was 
brightest,  was  observed  to  pass  through  Cygnus,  Cassiopeia,  Perseus,  and  Orion.  The  sky  was 
rapidly  clearing  at  2,  but  the  aurora  was  still  much  obscured.  It  appeared  to  be  the  same  general 
form,  but  much  broader  and  brighter,  one  bright  streak  in  particular  (brightness  2  to  3)  across  the 
zenith.  At  2.15  the  zone  had  sunk  towards  the  XE..  still  hidden  in  the  bank  of  clouds,  with  an 
altitude  of  about  00°.  There  was  also  a  bright  patch  showing  through  the  clouds  in  the  XXW. 
close  to  the  horizon.  The  sky.  was  clear  at ."..  and  starting  from  Aquila  lowr  in  the  XXW.  came  a 
broad  band  across  zenith  through  Cyguus,  Cepheus,  Ursa  Minor,  Camelopardalis.  and  ending  in 
Gemini  (brightness  1),  much  twisted  near  the  zenith,  and  a  hazy  band  through  Corona  Borealis, 
and  ending  in  a  bright  patch  (1  to  2)  in  Bootes  in  the  XE.  At  3.15  there  were  four  rather  broad 
arched  bands  across  the  eastern  sky,  starting  from  the  same  place  iu  the  XXW.  and  ending  in  the 
clouds  in  the  *SE.  near  Leo,  the  highest  through  Ursa  Minor  and  the  lowest  close  to  the  horizon. 
These,  however,  only  lasted  a  few  minutes.  At  4  the  zone  was  very  broad  and  consisted  of  three 
widely  separated  bands,  broad  and  hazy  (brightness  0  to  1);  the  starting  points  were  close  to  <r  Lly- 
dne  in  the  ESE.,  and  A-  Aquila1  in  the  XXW.  The  western  band  was  narrow,  and  ran  through 
Orion  and  the  lower  part  of  the  square  of  Pegasus;  the  middle  was  broader  and  ran  through  Cyg- 

nus, Ccpheus,  Cassiopeia.  Cameleopardalis,  Gemini,  and  Cancer;  and  the  eastern  ran  through  Lyra 

and  Ti-sa  Major,  going  no  farther  than  Leo.  At  4.15  the  middle  and  eastern  bands  were  brighter 
(brightness  1),  and  the  middle  band  had  moved  about,  .V  west.  At  5  a.  m.  the  whole  sky  was  cov- 

1  with  bands  running  from  Pegasus  in  the  XXW.  to  Leo  in  the  ESE.,  the  SW.  edge  being  in 
Aries,  Taurus,  Orion,  and  Canis  Minor,  and  the.  XW.  in  Coma  Berenices.  Bootes,  Corona  Borealis, 
Lyra,  Cygnus,  and  Lacerla.  The  SW.  half  was  quiet  (brightness  1)  with  confluent  bands,  but  in 
the  XK.  half  Ilieie  were  several  bands  of  streamers  approaching  the  curtain  form  and  vibrating 
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rapidly  from  W.  to  E.,  slightly  tinged  with  green  and  rose,  and  varying  in  brightness  from  1  to  2. 
Only  a  few  traces  overhead  were  left  at  G,  and  for  the  next  three  hours  the  sky  was  clouded  over. 
though  (here  were  traces  in  the  S.  at  8.  It  was  clear  again  at  10.17,  and  an  irregular  white  quiet 
band  was  seen  running  from  SE.  to  NW.,  through  Draco,  Ursa  Major,  and  Canes  Venatici.  There 

wiis  a  broad  streamer  in  Lyra  in  the  E.  about  30°  long,  and  a  bright  patch  in  the  NW.  in  Triangu- 
lum,  Aries,  Taurus,  and  Perseus.  At  11.17  the  SW.  half  of  the  sky  was  covered  with  white  quiet 
bands  converging  in  the  E.  and  W.  (brightness  0  to  1),  and  there  were  also  streamers  from  Sagitta 

and  Cygnus  in  the  NE.  to  Triangulum  in  the  NW.  This  was  accompanied  by  a  violent  disturb- 
ance, the  horizontal  force  being  too  low  to  read,  and  the  declination  rising  over  two  degrees,  with 

large  increase  of  the  vertical  component  of  the  force.  The  display  at  5  was  accompanied  by  a 

disturbance  afl'ecting  chiefly  the  horizontal  force.  After  11.17  the  sky  became  permanently  cloudy. 
January  1  awl  8, 1883, 10.15  p.  m.  to  1  a.  m. — At  10.15  there  was  an  arch  of  lino  short  streamers 

in  the  NE.  with  its  extremities  bearing  NW.  by  NE.  by  S.,  and  an  altitude  of  about  30°.  This 
faded,  and  none  was  seen  till  12.15  a.  m.,  when  there  was  a  zone,  with  its  starting  points  in  Orion 
and  Serpens.  Of  these  bands  two  were  close  together  and  parallel,  passing  nearly  overhead, 
and  the  third  through  Serpens,  Hercules,  Cygnus,  and  Pegasus;  thence  to  Orion  it  was  broken 
into  streamers.  In  Serpens  and  Bootes  the  baud  had  the  curtain  form  (brightness  1).  The  zone 
form  continued  at  1  a.  m.  (brightness  1),  with  its  starting  points  in  Mouoceros  ESE.  and  llercules 
NNW.  The  main  portion  (three  bands,  two  narrow  and  one  broad,  considerably  twisted)  ran 

through  Lyra,  Draco,  Cepheus,  Ursa  Minor,  Camelopardalis,  Auriga,  Gemini,  and  Cain's  Minor, 
and  a  paler  band  passed  through  Canis  Minor,  Lynx,  and  Ursa  Major,  then  fading  towards  the 
N.  This  eastern  band  was  brightest  at  1.15.  At  2  the  starting  points  of  the  zone  were  just  below 
a  Leonis  E.  by  S.  and  near  ?  Aquihr  NNW.  From  «  Leonis  to  Monoceros  ESE.  it  was  horizontal, 
and  the  eastern  edge  then  passed  through  Cancer,  Gemini,  Auriga,  Camelopardalis,  Ursa  Minor 
(AV.  of  Polaris),  Cepheus,  Draco,  and  Cygnus,  and  the  western  through  Canis  Minor,  Orion,  Taurus, 

Aries,  Triauguluru,  Andromeda,  Pegasus,  Vulpecula,  and  Sagitta  (brightness  1  to  2).  The  hori- 
zontal portion  was  gone  at  2.15.  At  3  a.  m.  bands  and  streamers  (brightness  1)  approaching  the 

curtain  form,  especially  in  Leo,  filled  the  NE.  sky  from  Leo  ESE.  to  Hercules  NNW.  and  from  near 
the  horizon  to  Ursa  Major.  This  was  broken  and  paler  at  3.15  and  a  pale  streamer  was  shooting 
up  from  the  NNW.  ending  in  Cassiopeia.  The  sky  was  half  overcast  with  hazy  clouds  at  4,  and 
at  4.15  traces  were  visible  through  the  clouds  in  the  N.  At  5  there  was  a  pale  yellowish,  band, 
(brightness  1)  in  the  SW.  from  Monoceros  and  Canis  Minor  through  Orion,  Taurus,  and  Aries 
The  sky  then  became  more  cloudy  and  traces  only  were  observed  in  the  S.  at  G  a.  m.,  and  in  the 
NE.  at  ,7  a.  m.  The  sky  then  became  wholly  obscured.  The  magnetic  needles  were  comparatively 
quiet,  being  slightly  disturbed  from  3  to  8  a.  m.  and  again  from  12  m.  to  2  p.  m. 

•January  S  and  9, 1883,  10 p.  m.  to  2.12 p.  m. — There  was  a  glow  in  the  NE.  at  10  p.  in.  which  at 
10.15  had  developed  into  a  faint  arch,  with  its  extremities  bearing  N.  and  E.  and  its  crown  at  an 
altitude  of  about  2<P.  This  was  gone  at  11,  but  at  12.15  a.  m.  there  was  a  patch  of  hazy  light  ia 

the  X.  in  Canes  A'enatici,  Coma  Berenices,  and  Ursa  Major,  and  a  line  of  faint  streamers  through 
Corona  Borealis,  Bootes,  Ursa  Major,  and  Lynx.  At  1  there  was  a  slightly  sinuous  arched  band 
(brightness  1)  in  the  NE.  from  Monoceros  ESE.  through  Canis  Minor,  Cancer,  the  top  of  Leo, 
Leo  Minor,  t  ho  lower  part  of  Ursa  Major,  Canes  Venatici.  Bootes,  and  Corona  Borealis  to  Hercules 
in  the  NNW.  The  northern  end  appeared  to  be  breaking  into  streamers.  These  had  developed 
at 1.15  into  a  bunch  shooting  up  into  Draco,  and  the.  band  had  split  into  two.  At  2  a.  m.  these 
started  from  lloicules  in  the  NNW.,  three  or  four  diverging  bands  stretching  across  the  eastern 
sky  growing  paler  towards  the  SE. ;  one  through  Lyra,  Ursa  Minor,  Ursa  Major,  and  Lynx;  one 

Through  Corona  Borealis,  Bootes,  ( 'anes  Venatici.  I.co  Minor,  and  Leo,  and  one  or  two  between  this 
and  the  horizon  with  traces  of  a  band  which  was  developed  at  2.15  through  Cygnus,  Cepheus, 
Cassiopeia,  Camelopardalis,  and  Auriga  to  Gemini,  while  the  eastern  bands  were  fading.  The 
sky  tiit-i!  iiecamt'  overcast.  Traces  of  a  zone  across  the  zenith  \verevisiblethroughthehazyclouds 

at  •'<,  and  similar  traces  of  a  band  at.  4  a.  m.,  which  appeared  to  be  moving  AV.  Traces  were  seen 
again  in  the  NK.  at  <J  a.  m.  The  sky  was  partially  clear  at  8.17,  and  a  quiet  band  (brightness  1)  ran 

from  Andromeda  through  Lacerta,  Cygnus,  Draco,  and  Bootes.  The  sky  cleared  off'  permanently 
after  this.  At  !).17  there  was  a  broad,  quiet,  white  band  (brightness  1)  along  the  southern  horizon 
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from  E.  to  NNW.  mid  a  similar  band  from  SE.  horizon  through  Leo  to  Canis  Minor.  A  third, 
narrower  band,  ran  from  E.  to  \V.  close  to  Ursa  Major.  There  were  faint  streamers  in  Lyra, 

Cygnus,  Laeerta.  and  Cassiopeia,  also  S.  in  Bootes,  Coma  I'.ereniees,  and  Leo  Minor,  faiut,  white, 
and  quiet.  There  were  bright  (brightness  2)  streamers  in  the  W.  and  NW.  in  Taurus,  Pleiades, 
Perseus,  and  Auriga.  They  were  rose-eoloreil  and  vibrating  rapidly.  At  10.17  there  was  a  broad 
faint  white  band  on  the  southern  horizon,  and  a  baud  across  the'  /enith  SE.  to  NW.,  white  and 
quiet  (brightness  0  to  1)  At  1 1.17  there  was  a  broad,  quiet,  white  arch  (brightness  0  to  1)  from 

E.  to  W..  through  Corona  Borealis,  Ursa  Major,  and  Gemini.  At  12.17  p.  in.  there  were  ,'i  -such 
bands,  one  through  Polaris  and  the  lowest  at  an  altitude  of  about -lu3.  At  1  p.  in.  these  bauds 
(brightness  0  to  1)  started  together  from  Gemini  and  ran  as  follows:  One,  the  broadest  and 

brightest,  through  Leo  Miner,  Bootes,  Corona  Borealis,  and  Hercules;  one  thr6*ugh  Ursa  Major, 
Draco,  and  Cygnus,  and  one  through  Ursa  Minor  to  Cyguus.  These  bands  were  constantly 
shitting,  rising  towards  the  zenith  and  then  receding  southward.  The  last  traces  were  seen  near 
the  /enith  at  2.12  p.  m.  The  magnetic  needles  were  quiet  up  to  9  a.  m.,  when  the  horizontal  force 

began  to  fall,  culminating  in  a  disturbance  at  1  p.  m.,  with  very  low 'horizontal  force,  high  easterly 
declination,  and  almost  undisturbed  vertical  intensity. 

January  9  and  10,  11.15  p.  m.  to  I  p.  m. — At  11.15  there  was  a  lia/y  light  in  the  NIC.  which  de- 
veloped into  a  faint  pale  arch,  and  faded  completely  before  midnight.  At  1  a.  in.  there  was  a 

pale  glow  in  the  NE.  At  2  there  was  an  extraordinary  zone  parallel  to  the  magnetic  meridian 
instead  of  at  right  angles  to  it  as  usual.  It  was  so  pale  as  to  be  scarcely  perceptible.  The  si. 
ing  points  were  in  Coma  Berenices  NIC.,  and  Pisces  S.W.,  extending  in  breadth  from  the  lower 
part  of  Draco  to  «  Tauri.  At  2.15  theie  was  an  arch  in  the  NE.  (brightness  1),  across  the  base  of 

the  zone,  through  Leo,  Ursa  Major,  Canes  Venatici  (including)  «  Boo'tis,  Corona  Borealis,  and  into 
Hercules.  The  sky  then  suddenly  clouded  over  and  remained  cloudy  until  G,  when  it  cleared,  and 
there  was  a  faint  band  (brightness  0  to  1)  from  Bootes  through  Corona  Borealis,  Lyra,  and  Cygnus, 
and  another  from  Pegasus  and  Andromeda  to  Cassiopeia.  At  7  there  was  a  quiet,  bright  band 
from  Leo  through  Cancer,  Gemini,  Orion,  and  Taurus.  The  sky  then  became  again  overcast,  and 
continued  so  until  12.10  when  it  was  clear,  and  a  few  faint  traces  were  observed  near  the  zenith. 
At  1  the  last  faint  traces  were  seen  in  the  S.  in  Bootes  and  Canes  Venatici.  The  magnetic  needles 
were,  comparatively  quiet  all  night. 

.January  10  and  11,  10.15  #•  «»•  to  7  a.  m. — At  10.15  p.  in.  there  was  a  faint  band  of  light  in  the 
NE.  nearly  parallel  to  the  horizon  and  about  20°  above  it.  At  11.15  this  had  developed  into  a 
low  arch  (brightness  1)  with  its  extremities  bearing  NNW.  and  ESE.  passing  through  Canis 
Minor,  Cancer,  Leo,  Coma  Berenices,  and  Bootes,  sending  up  streamers  in  Bootes.  The  altitude  of 
the  erown  of  the  arch  was  about  15C.  At  12.15  a.  in.  it  was  reduced  to  a  few  very  faint  streamers 
in  the  NE.  At  1  there  was  a  very  faint  arched  segment  in  the  S\V.  There  was  a  similar  trace  in 
the  west  at  2,  also  in  the  SE.  at  2.15.  At  3  there  was  a  pale  glow  fading  insensibly  into  the  sky 
with  a  well-defined  dark  segment  below  it,  lying  close  to  the  horizon,  from  E.  to  SSW.  At  3.15 
the  whole  sky  appeared  to  be  covered  by  the  palest  possible  broad  bands,  separated  by  narrow 
dark  spaces,  parallel  to  the  magucti*  meridian  and  appearing  to  converge  in  the  NE.  and  BW. 
There  were  slight  traces  at  4.  At  5  a  pale,  yellowish  band  (brightness  0  to  1)  ran  through  Bootes, 
Corona  Borealis,  Hercules,  and  Lyra  to  Sagitta.  At  6  there  were  mere  traces  in  the  N.,  but  at  7 
a  broad,  quiet  band  stretched  from  Pegasus  through  Andromeda,  Cassiopeia,  Ursa  Minor,  I 
Major,  and  Canes  Venatici.  This  was  the  last  seen.  The  magnetic  needles  were  unusually  quiet. 

•January  12,  ISS3,  1  a.  m.  to  1  p.  m. — At  1  a.  m.  there  was  a  quiet,  regular,  and  narrow  arch 
(brightness  1)  from  the  ESE.  in  Monoceros  to  the  NNW.  in  Serpens,  through  Leo  (//.Leonis),  Leo 
Minor,  Ursa  Major,  just  above  aCanuin  Veuaticorum,  Bootes,  and  Corona  Borealis.  At  1.15  it 
was  broader  and  somewhat  sinuous.  At  2  there  was  only  a  partial  arch  (brightness  1)  from  the 
KSE.  in  Hydra,  through  Leo  (oLeonis)  and  Coma  Berenices  ending  in  Bootes  at  an  altitude  of 
about  20°.  This  was  fading  at  2.15.  At  i5  and  4  the  western  horizon  was  obscured  by  haze,  and 
traces  only  were  visible.  No  aurora  was  seen  at  5,  but  at  G  a  quiet  band  (brightness  1)  stretched 
from  Andromeda,  through  Perseus,  Auriga,  Gemini,  Cancer,  and  Leo.  At  7  a  similar  band  ran 
through  Cygnus,  Lyra,  Draco,  Ursa  Major,  and  Leo.  At  8  there  were  simply  traces  in  the  N.  At 
10,10  ilieie  were  traces  in  the  E.  and  SE.  and  again  at  11.10  in  the  NE.  At  12.10  there  was  a 
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white,  quiet  arch  from  E.  to.  VV.  through  Corona  Borealis,  Cam's  Venatici,  Ursa  Major,  Lynx, 
Gemini,  and  Canis  Minor,  and  streamers  in  the  E.  and  NE.  (brightness  0  to  1).  At  1  p.  in.  there 
was  a  band  in  the  SW.  (brightness  0  to  1)  from  Bootes  through  Coma  Berenices  to  Leo  Minor. 
This  disappeared  in  a  few  minutes.  There  was  a  slight  disturbance  at  1  p.  in. 

•/ unitary  13,  1883,  8  a.  m.  to  12.17  p.  m. — There  were  faint  traces  of  auroral  light  all  round  the 
horizon  all  the  early  part  of  the  night,  but  no  definite  aurora  till  the  8  a.  in.  observation  (quarter 
of  3  a.  m.,  local  time).  There  was  then  a  quiet,  yellowish  band  (brightness  0  to  1)  from  Taurus 
through  Aurign,  Gemini,  and  Lynx.  At  9.17  there  was  a  broad  arch,  white  and  quiet  (brightness 

0  to  1)  from  the  ESE.  to  the  W.,  with  its  crown  at  an  altitude  of  about  20°,  and  a  luminous  patch 
.similar  in  color  and  brightness  in  Corona  Borealis.  At  10.17  the  arch  had  risen  to  an  altitude  of 

35°.  and  faint  luminous  patches  appeared  between  the  arch  and  the  horizon.  At  the  same 

time  there  was  a  semi-corona  of  long,  narrow,  quiet  streamers  (brightness  2) -which  reached  from 
the  SE.  extremity  of  the  arch  to  Auriga  in  the  W.,  and  from  Andromeda  to  a  point  near  the 
zenith.  This  faded  in  a  few  minutes,  leaving  only  the  arch.  At  11.17  a  broad,  irregular  band, 
formed  of  patches  of  white,  quiet  light  extended  along  the  southern  horizon  from  ESE.  to  \V. 

There  was  also  a  narrow,  quiet,  white  arch  (brightness  0  to  1)  from  the  E.  to  NXW.  through  Sa- 
gitta,  Vulpecula,  Lacerta,  Andromeda,  Triangulum,  Aries,  and  the  Pleiades.  From  the  northern 
end  of  the  arch  streamers  extended  up  through  Perseus.  At  12.17  p.  m.  there  were  three  pale 
white,  striated,  parallel  bands  running  from  the  ESE.  to  the  W.,  the  lower,  narrow,  through 

Bootes  and  Coma  Berenices;  the  middle,  broad,  through  Leo  Minor  and  Canes  Yenatici  to  Her- 
cules, and  the  upper  band  from  the  ESE.  through  Lyra,  Draco,  Ursa  Major,  Leo  Minor,  and  Can- 

cer. Faint  streamers  filled  the  space  between  the  southern  horizon  and  the  lower  band.  There 

was  also  a  white,  quiet,  semi-corona  (brightness  1)  extending  from  Lyra  though  Cygnus,  Cepheus, 

<  'assiopc-ia,  and  Camelopardalis  to  Ursa  Major.  This  was  all  gone  at  1  p.  m.  There  was  a  slight 
disturbance  of  the  magnetic  instruments  at  11  a.  in.  and  12  m. 

January  14,  1883,  2.15  a.  m.  to  1.17  p.  m. — Faint,  indefinite  light,  probably  auroral,  was  visible 
in  the  E.,  close  to  the  horizon,  as  soon  as  the  twilight  disappeared,  but  the  first  definite  aurora 
was  noticed  at  2.15  a.  m.  (about  9  p.  m.  local),  having  developed  since  the  2  a.  in.  observation.  It 
was  a  rather  narrow,  arched  baud  (brightness  0  to  1)  in  the  XE.  from  the  NNW.  in  Hercules  near 
horizon  to  the  E.  by  S.  in  Cancer,  through  Lyra,  Hercules,  Draco,  Ursa  Major,  Leo  Minor,  and 
Leo  (//.  Leonis),  with  a  short  broader  baud  shooting  up  from  the  NNW.  end  through  Cygnus.  At 
I!  a.  m.  a  rather  broad  sinuous  band  (brightness  2)  extended  from  the  ESE.  in  Hydra  to  the  NN\V. 
in  Aquila,  passing  W.  of  tl/e  zenith,  through  Canis  Minor,  Gemini,  Auriga,  Perseus,  Andromeda, 

Lacerta,  Cygnus,  and  Vulpecula.  It  was  fading  slightly  at  3.15,  and  had  drifted  "W.,  now  passing 
through  Monoceros,  Canis  Minor,  Orion,  Taurus  (sTanri  and  Pleiades),  Aries,  Andromeda,  Pegasus 
(jJPegasi),  and  Dclphiims.  At  4  a.  in.  there  was  a  rather  broad  zone.  The  middle  portion  was 
the  brightest  (brightness  2),  and  was  made  up  of  narrow,  twisted  streaks,  and  the  edges  of  about 
the  same  breadth  were  paler  (brightness  1).  The  starting  points  were  ESE.  in  Hydra  and  NNW. 
in  Pegasus.  The  eastern  edge  passed  through  Leo,  Leo  Minor,  Ursa  Major,  Ursa  Minor,  Cepheus, 
Andromeda,  and  Pegasus ;  the  western  through  Leo,  Cancer,  Lynx,  Auriga,  Perseus,  Andromeda, 
and  Pegasus.  At  4.15  the  whole  had  drifted  about  10°  westward  and  was  breaking  into  separate 
bands  and  growing  paler  (brightness  1).  At  5  it  was  reduced  to  a  quiet,  yellowish  band  from 
Pegasus,  through  Andromeda,  Cassiopeia,  Camelopardalis,  Ursa  Major,  Leo  Minor,  and  Leo.  At 

C  there  was  a  band  in  the  SW.  (brightness  0  to  1),  through  Pisces,  Auriga,  Gemini,  and  Cancer. 
At  7  a  belt  of  bands  (brightness  1)  passed  through  Aries,  Taurus,  Orion,  Gemini,  Cancer,  Canis 
Minor,  and  Hydra.  This  was  reduced  at  8  to  traces  over  the  southern  horizon.  At  9  these 

traces  had  developed  into  an  arch,  spanning  the  horizon  from  ESE.  to  !NNYV.,  with  its  crown  at 

an  altitude  of  about  15°,  white  and  quiet  (brightness  0  to  1).  At  the  same  time  a  broad,  irregular 
arch  extended  from  the  ESE.,  through  Corona  Borealis,  Draco,  Cepheus,  Cassiopeia,  and  Perseus, 
to  the  Pleiades,  in  the  NXW.  It  was  in  rapid  whirling  and  vibratory  motion,  and  at  times  was 
tinged  with  a  bright  rose  color  (brightness  4),  and  lasted  but  a  few  moments.  At  9.17  there  was 
a  very  broad  arch  (brightness  0  to  1)  from  the  ESE.  to  the  NNW.,  with  its  corona  at  an  altitude 

of  about  lS"->,  and  fringed  on  the  upper  edge  with  very  short  pale  streamers,  and  at  the  same  time 
a  white,  quiet  band  ran  from  the  E.,  through  Hercules,  Lyra,  Cygnus,  and  Lacerta,  to  Leo.  There 
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was  a  band  in  the  S.  side  I'roin  Corona  Horealis.  through  Ursa  Major,  to  Gemini,  with  a  slight 
fringe  of  streamers,  and  streamers  in  the  I-1,.,  X.,  and  YV..  forming  with  the  band  in  the  S.  a  well- 
tletined  corona.  There  Mas  no  motion  except  a  slight  vibration  of  the  streamers  in  the  X.  At 
30.17  the  areh  on  the  southern  horizon  was  still  visible,  but  its  streamers  had  faded.  There  were 
laint  streamers,  quiet  and  white  (brightness  0  to  1),  in  the  XE.,  in  Sagitta  and  Cygnus,  and  in  the 
XN\V.,  in  Triangnlum  and  Aries.  At  11.17  then-  was  a  quiet,  faint,  white  arch  on  the  southern, 

horizon  from  ESE.  to  "VYNW.  At  12.17  a  narrow  band  (brightness  1)  extended  from  KSE.  to 
AVXW.,  through  Hercules,  Ursa  Major,  Lynx,  and  Gemini,  with  luminous  spots  also  in  CygnusJ 
Laecrta,  and  Cassiopeia.  At  1  p.  in.  a  band  (brightness  0  to  1  j  ran  from  Aqnila,  in  the  ESE.} 

through  Ursa  Elinor,  to  Gemini,  in  the  "WXW..  and  the  last,  faint  traces  were  seen  at  1.17.  The 
magnetic  intensity  was  slightly  increased  at  5  a.  in.,  and  there  was  a  slight  disturbance  at  1  to 
3  p.  in. 

./itxwtry  15,  1883,  5.17  a.  >n.  to  12.17  p.  m. — At  5.17  a  motionless  band  (brightness  1)  crossed 
the  sky  from  XW.  to  ESE.,  west  of  the  zenith,  through  Pegasus.  Andromeda,  Cassiopeia,  Camelo- 
pardalis.  Ursa  Major.  Leo  Minor,  and  Leo.  At  G.17  series  of  while  curtains  (brightness  1)  with 
gentle  motion  covered  the  sky  from  the  eastern  horizon  to  Auriga  and  Perseus  in  the,  AY.,  and  from 
Leo  Minor  in  the  S.  to  Cygnus  in  the  N.  There  were  also  luminous  patches  in  Draco,  IVgasusJ 
Trianguhim,  Aries,  and  Taurus.  At  7.17  yellowish-green  bands  (brightness  1  to  2),  waving  slowly 
fromW.  to  E.,  extended  from  Pegasus  through  Laeerta,  Cygnus,  Lyra,  Hercules,  Corona  Lorealisj 
Bootes,  and  Coma  Berenices.  At  8.15  a  broad  arch  spanned  the  southern  hori/on  from  ESK.  to 

AY.,  with  its  crown  at  an  altitude  of  about  1~>°.  A  broad  band  extended  from  the  western  cud 
through  Gemini  and  Leo  Minor  to  Ursa  Major,  and  a  narrow  irregular  band  from  the  EXE.  throngli 
Cygnus,  Laeerta,  Andromeda,  and  then  through  Cepheus,  Cassiopeia,  and  Perseus.  The  whole 
was  quiet  and  white.  At  the  next  hour  there  were  merely  traces  in  the  S.  and  XW.  At  J0.17  a 
white  and  quiet  arch  lay  over  the  southern  hori/on  from  ESE.  to  WXAY.,  with  its  crown  at  an  alti- 

tude of  about  I.V.  with  a  narrow  band  from  the  ESE.  through  Corona  Horealis,  Ursa-  Major,  and 
Gemini.  At  11.15  there  was  a  large  patch  of  luminous  haze  in  the  S.,  and  at  12.17  there  was  a  zone 
(brightness  0  to  1),  with  its  starting  points  ESE.  in  Aquila  and  AVX\V.  in  Gemini,  extending  in 
breadth  from  Bootes  »SSW.  to  Cassiopeia  XXK.  .Streamers  of  the  same  brightness  as  of  the  zone 
ran  from  Taurus  in  the  XYV.  up  into  Perseus.  The  horizontal  force  and  declination  were  more  or 
less  disturbed  from  7  a.  m.  to  12  in.,  the  force  decreasing  and  the  eastern  declination  increasing. 

JdiiiKo-i/ 1C,  1SS3,  2.15  ft.  m.  to  1  a.  m. — Vague  arched  bands,  which  could  not  with  certainty 
be  distinguished  from  eirro-stratns  clouds,  were  visible  at  times  early  in  the  evening,  but  there 
was  no  definite  aurora  till  2.15  a.  m.  (about !)  p.  in.  local),  when  there  was  part  of  a  pale  arch  in  the 
ESE.  in  Leo,  running  from  below  a  to  ft  (brightness  0  to  1).  At  3  two  broad  bauds  (brightness  1 
to  2),  nearly  straight,  slanted  up  from  E.  by  S.  in  Leo  through  Coma  Berenices,  IJodtes  above  « 

Boo'tis,  into  Corona  Borealis.  At  3.15  it  had  changed  to  a  narrow  arch  (brightness  1)  from  the  E! 
in  Leo  through  the  same  constellations,  fading  in  the  XXK.  At  4  there  were  only  evanescent 
traces  over  the  southern  horizon.  At  5  a  quiet  band  (brightness  0  to  1)  passed  from  Cygnns 
through  Lyra,  Hercules,  and  Serpens  to  Bootes.  At  0  there  were  merely  traces  in  the  SE.  At  7 
a  yellowish  band  (brightness  1)  with  a  few  vibrating  streamers  ran  from  Pisces  through  Aries, 
Taurus,  Orion,  and  Gemini  to  Cancer.  The  haziness  nowincreased,  and  traces  only  were  observed 
at  the  next  two  observations,  after  which  the  sky  clouded  over  and  the  weather  became  stormy. 
There  was  a  slight  magnetic  disturbance  at  (>  a.  m. 

•  hiiutm-ij  17,  1883,  9.10  n.  m.  to  12.17  p.  m. — The  storm  began  to  break  about  !J  o'clock  p.  m., 
local  time.  At  0.10  a.  in.  (Washington  time)  the  sky  was  clear  enough  to  exhibit  a  white,  quiet 
arch  (brightness  1  to  2)  from  the  EXE.  to  the  XXW.,  through  Sagitta,  Vulpecula,  Laeerta,  Cyg- 

nns, and  Andromeda  to  Triangulum,  with  faint  light,  partly  masked  by  the  clouds  in  the  southern 
hori/on.  Traces  only  were  visible  at  10,  though  the  sky  was  clear.  The  weather  then  became 
Mornn  again,  and  only  traces  of  the  aurora  could  be  observed.  Traces  of  a  corona  at  11.15  and 
a  l«w  white  and  quiet,  traces  at  12.17.  A  disturbance  of  all  three  elements  commenced  at  4  a.  in. 
and  lasted  till  12  m.,  reaching  to  maximum  at  11  a.  in. 

.liiniuiri/  18,  1883,  12.15  H.  HI.  to  1.17  p.  HJ.— At  12.15  there  was  a  waving  band  of  curtains 
(brightness  1)  crossing  near  the  zenith  from  SE.  in  Canis  Minor  to  XW.  in  Hercules,  through 
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(ieinini,  Lynx,  TJrsn  Major,  Draco,  Ursa  Minor,  and  Lyra.  At  1  a.  in.  there  was  a  small  /one  of 
two  bands  in  tie  NK.  (brightness  1).  The  starting  ]>oints  were  in  Hydra  KSK.  and  Hercules 
NNW.,  with  the  upper  band  through  <*  and  ft  Ursa)  Majoris,  and  the  lower  just  above  a  Cannni 
Veiiaticuui.  At  1.15  the  zone  was  condensed  to  a  single  rather  sinuous  baud  (brightness  1  to  2), 
from  the  same  starting  points,  running  through  Leo,  Leo  Minor,  Ursa  Major,  Canes  Venatici, 
below  a  Bootis  and  Corona  Borealis  At  2  there  were  two  irregular  bands  in  the  NK.  ln>m 

the  ESE.  in  Hydra  to  the  NNW.  in  Aquila,  reaching  their  greatest  altitude  near  n  l'r.-;e, 
Majoris,  and  a  shifting  band  developing  from  the  same  starting  points  through  Ursa  Minor. 
At  2.15  the  lower  bands  were  in  nearly  the  same  place,  and  the  upper  band  starting  below 
Procyon  ran  through  Gemini,  Auriga,  Camelopardalis,  Cassiopeia,  Cepheus.  and  Cygnus  (brightness 
of  all  1  to  2).  At  3  there  was  a  broad  belt  of  two  or  three,  yellow  shifting  bands  (brightness  2  too) 
low  in  the  SW.,  from  NW.  in  Aquila  to  SE.  in  Mouoceros,  through  Pegasus,  Triangulum,  Aries, 
Taurus,  and  Orion,  gradually  beginning  to  wave.  Traces  of  these  bands  still  remained  in  the  N  \Y. 
at  3.15,  while  a  baud  (brightness  2  to  3)  crossed  the  zenith  from  NNW.  in  Aquila  to  ESE.  in 
Monoceros.  North  of  the  zenith  the  band  was  composed  of  short  streamers  vibrating  rapidly  from 
N.  to  S.,  and  south  of  the  zenith  of  serpentine  streaks  waving  from  S.  to  N.,  all  shifting  rapidly: 
The  lower  edge  of  the  band  was  tinged  with  rose.  At  4  there  were  only  traces  in  the  NE.  At  5.15 
quiet  bands  (brightness  0  to  1)  ran  from  Leo  through  Canes  Venatici,  Ursa  Major,  Corona  Borealis, 
and  Hercules.  At  0.15  a  broad,  yellowish  band  (brightness  1),  with  streamers  moving  slightly  in 
Cyguus  and  Draco,  ran  through  Cyguus,  Lyra,  Draco,  Corona  Borealis,  Ursa  Major,  Coma  Bere- 

nices, Leo,  and  Leo  Minor.  At  7.15  there  were  merely  traces  in  the  NE.,  and  none  were  seen  at  S. 
At  9  and  10  faint  traces  began  to  appear,  and  at  11.15  a  white,  quiet  band  (brightness  0  to  1)  ran 
from  ENE.  to  NNW.  through  Hercules,  Draco,  Ursa  Minor,  and  Gemini.  At  12  a  similar  baud, 
but  broad,  ran  from  the  ESE.  to  NW.,  through  Corona  Borealis,  Canes  Venatici,  Leo  Minor,  Can- 

cer, and  Cauis  Minor,  with  luminous  patches  near  the  southern  horizon.  The  last  faint  traces  were 
observed  at  1  p.  in.  The  magnetic  instruments  were  slightly  disturbed  from  3  a.  in.  to  2  p.  m.,the 
disturbance  reaching  its  maximum  at  1  p.  in. 

'January  19,  3.15  a.  m.  to  1.25  p.  m. — At  3.15  there  was  a  vertical  twisted  streak  in  the  E.,  start- 
ing in  Virgo  close  to  the  horizon  and  running  up  into  Leo,  where  it  blended  into  two  nearly  straight 

bands  through  Coma  Berenices  and  Bootes,  growing  pale  towards  the  N.  (brightness  1  to  2).  The 
streak  waved  and  shifted  slowly.  At  4  none  was  perceptible,  but  at  -4.15  there  were  faint  traces 
close  to  the  eastern  horizon.  No  more  was  seen  till  7.15,  when  there  were  two  bands,  one  from 
Andromeda  through  Lacerta,  Cygnns,  Lyra,  Hercules,  Corona  Borealis,  and  Bootes,  and  the  other 
and  upper  band  through  Draco  and  Canes  Venatk.,  waving  slowly  towards  the  zenith  (bright- 

ness 1)'.  There  were  faint  traces  over  the  northern  horizon  at  8.15.  At  the  next  two  observations there  were  faint  traces  over  the  southern  horizon.  At  11.15  a  zone  of  broad  bands  crossed  from 
ESE.  to  WNW.,  white  and  quiet  (brightness  1),  covering  most  of  the  sky  from  Bootes  in  the  S. 
to  Cassiopeia  in  the  N.  This  remained  essentially  unchanged  at  the  next  observation,  except  that 
the  bands  were  narrower  and  more  clearly  denned.  At  1  p.  in.  a  band  (brightness  0  to  1)  ran  from 
the  NW.  in  Gemini  to  the  E.  iu  Sagitta,  through  Auriga,  Perseus,  Triangnlum,  and  Andromeda, 
and  there  were  faint  streamers  in  Cassiopeia.  At  1.17  traces  were  still  visible  passing  through 
Cassiopeia,  but  were  wholly  gone  at  1.25.  There  was  a  slight  disturbance  of  the  magnets,  affect- 

ing almost  wholly  the  horizontal  force,  and  reaching  its  maximum  about.  7  a.  in. 
January  20,  1883,  2  a.  m.  to  1.17  p.  m. — Arched  traces  began  the  aurora  lying  low  in  the  NE. 

at  2  a.  m.  At  3  there  was  a  broad,  hazy,  and  indistinct  zone  (brightness  0  to  1),  which  was  bright- 
est in  the  NW.  and  on  the  eastern  edge.  The  starting-points  were  near  the  horizon,  ESE.  in  Leo, 

and  NNW.  in  Aquila.  The  western  edge  ran  through  Leo,  Lynx,  Camelopardalis,  Cassiopeia, 
( Vpheus,  Cygnus,  and  Vulpccula,  and  the  eastern  through  Coma  Berenices,  Bootes,  Corona  Borealis, 
and  Lyra.  At  3.15  it  had  spread  a  little  further  west,  hazy  and  indefinite.  At  4  there  was  a  rather 
narrow,  regular  arched  band  in  the  NK.  from  NNW.  in  Delphinus  to  the  ESE.  in  Virgo,  through 
Cygnus,  Lyra  (a  Lyne),  Corona  Borealis,  Bootes  (a  Bootis),  and  Coma  Berenices  (brightness  1 ),  with 
two  or  three  incomplete  bands  below  it.  This  had  changed  at  4.15  into  two  broader  and  more 
irregular  bands,  starting  from  the  same  points,  but  reaching  a  greater  altitude,  through  Cygnus, 
Lyra.  Draco,  Bootes,  Canes  Venatici,  and  Coma  Berenices  (brightness  1  to  2).  At  5  a  quiet  bairl. 
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(brightness  0  to  1)  ran  through  Cygnus.  Lyra,  1  >raco,  Corona  Borealis,  Bootes.  ( 'oma  Berenices,  and 
At  »i.t5  a  similar  baud  (brightness  J)  ran  through  Cygnus,  Lyra.  Hercules,  Bootes,  and  Virgo. 

At  7  there  were  merely  traces  on  the  northern  horizon.  At  S  a  quiet  double  band  (bright ness  0 

id  i  '  crossed  i'roni  Ursa  Major  and  Leo  to  Auriga  and  I'erscus.  At  !M5  there  were  I'aint  traces 
near  the  zenith  and  in  the  ESE.  and  NW.  At  10.15  a.  in.  a  white,  quiet  arch  (brightness  1)  ran 

I'roni  the  KSK.  to  the  WNW.,  with  its  crown  at  an  altitude  of  about  15°,  while  there  were  also  long, 
quiet  streamers  in  the  K..  passing  through  Corona  Borealis.  Draco,  Hercules,  and  Lyra,  with  a. 

luminous  bar  from  Lyra  through  C'ygnns.  Cepheus.  and  Cassiopeia.  At  1 1.1.")  there  was  a  zone  of 
broad  bands  (brightness  (I  to  1),  with  its  starting-points  ESE.  and  NNW..  reaching  in  breadth  from 
Bootes  to  the  xenith.  At  L'.  15  there  was  a  broad,  quiet,  white,  and  diffuse  arch  from  ESE.  to  AYNW. 
There  were  aNo  streamers  in  the  ESE.,  E.,  and  ENE.,  in  Sagitta.  Lyra,  Aquila,  Delphinus,  Vnl- 
peenla,  Cygnus.  Pegasus,  and  Lacerta.  The  last  faint  traces  were  seen  in  the  K.  near  Aquila  and 
near  the  /enitii.  The  needles  were  slightly  disturbed  at  3  and  1  a.  in.  with  high  horizontal  force, 
and  from  8  a.  in.  to  3  p.  in.  there  was  a  considerable,  disturbance,  reaching  its  maximum  at  11  a.  in. 

January  -0  and  21,  1883.  11.15^;.  m.  to  11.1.1  a.  in. — The  aurora  began  at  11.13  p.  m.  as  a  faint 
streak  in  the  NIC.  through  Ursa  Major,  Lynx,  and  Gemini.  At  12.15  a.  in.  there  was  a  zone  of  two 
bands  with  its  starting  points  W.  by  N.  and  E.  by  S.,  and  passing,  one  through  Canis  Minor, 
Auriga,  Cassiopeia,  Cepheus,  Lyra,  and  Hercules,  the  other  through  Canis  Minor.  Ursa  Minor, 
Draco,  and  Hercules  (brightness  1  to  2).  It  was  brightest  in  the  W.  where  the  bands  assumed  the 
curtain  form.  At  I  a.  m.  there  was  a  narrow,  arched  belt  of  three  bauds  (brightness  I )  from 

Jlercnles  NNW.,  starting  at  an  altitude  of  about  13°  to  near  the  horizon  ESE.  in  Hydra,  through 

Corona  Borealis.  I  >raco,  Bootes.  Ursa  Ma.jor  (A),  and  Canes  Venal  ici  (above  «•),  Leo  Minor,  Leo,  and 
Cancer.  At  1.15  it  was  a  little  brighter  in  the  NNW.,  twisted  and  spreading  into  Lyra.  At  2  a.  in. 

there  was  a  broad,  hazy,  indefinite  /.one  (brightness  0  to  1).  The  starting-points  were  KSK.  in 

Hydra  and  NNW.  in  Aquila,  and  it  extended  in  breadth  from  s  Ursa:  Majoris  to  <  'assiopeia  (near  f). 
At  2.15  it  was  brighter  on  the  edges  and  spread  farther  west  (into  Perseus).  At  3  there  was  a 

narrow  xone  (brightness  1)  west  of  the  zenith.  The  starting  points  were  SE.  in  Hydra  and  NNW. 

in  Aquila.  stretching  in  breadth  from  close  to  Polaris  to  <>•  Arietis.  At  3.15  it  was  much  brighter 
(brightness  1  to  2)  and  had  drifted  W..so  that  the  eastern  edge  passed  through  Cassiopeia, and  the 

western  took  in  n  Orionis  and  «  Tauri.  At  -1,  three  or  four  bands,  broad  and  sinuous  (brightness  1 

to  2),  started  from  Pegasus  in  the  NW.,  going  straight  up  for  about  15~,  and  then  bending  round 
through  Cygnus,  Lyra,Hereules,  Draco,  Corona  Borealis,  and  Bootes  (<r  Boo'tis).  At  4.15  twisted 
streaks  (brightness  2)  forming  a  narrow  xone  from  Pegasus  NW..  through  Andromeda.  Perseus, 
Auriga,  ( iemini,  Cancer,  and  Canis  Minor,  ending  in  Hydra  ESE.,  with  considerable  waving  motion 
near  the  zenith.  At  5.15  a  band  (brightness  1)  ran  through  Andromeda.  Lacerta,  Cygnus,  Lyra,  and 
Hercules.  At  0.15  a  quiet  band  (brightness  0  to  1)  stretched  from  Pegasus  through  Vulpecula  and 

HercuU's  to  Bootes.  At  7.15  a  xone  (brightness  1  to  2)  crossed  the  zenith  with  its  starting-points 
N\V.  and  SSE..  in  Aries,  Andromeda,  Leo,  and  Canes  Yenatici.  It  reached  SAV.  to  (iemini  and 
Auriga,  and  NE.  to  Corona  Borealis  and  Lyra,  where  it  had  a  few  bands  of  streamers  in  rapid, 
waving  motion  (brightness  1  to  2i.  At  8.15  a.  in.  there  were  faint  traces  in  the  X.  Traces  appeared 
again  in  the  E.  at  !>.15  a.  m.  and  at  11.15  in  the  SK.  The  magnets  began  to  be  agitated  about  3 
a.  in.  and  were  not  quiet  again  till  2  p.  in.,  the  disturbance  reaching  its  maximum  about  7  a.  in. 

Jiunmnj  22,  18S3,  0.15  n.  in.  in  11  a.  HI.— No  aurora  was  seen  till  <».15  a.  m.  (about  I  a.  in.  local 
time),  when  a  band  passed  from  Pegasus  through  Triangulum,  Perseus,  Cassiopeia,  Ccpheus, 
Draco,  Ursa  Minor,  Ursa  Major,  Bootes,  and  Coma  Berenices  to  Leo,  and  Leo  Mi::  ;.  with  bright 

green  and  yellow  streamers  in  Cassiopeia,  <  'opheus,  and  D.'aco.  vibrating  rapidly  from  SW.  to  NE., 
and  pale  Mi-earners  waving  slowly  in  HE.  (brightness  1  to  2).  At  7.15  there  was  a  quiet  bai:d 
(brightness  (I  to  1)  from  Pegasus  through  Lyra.  Hercules,  and  Corona  Borealis  to  Bowles.  Tracer 
were  observed  remaining  in  the  N.  at  8.15,  in  the  ESE.  at  10.15.  and  in  the  E.  at  11  a.  m.  The 
magnets  were  somewhat  disturbed  from  (!  to  S  a.  in.,  and  there  was  a  slight  disturbance  from  1  to 
4  p.  m. 

.linnitir.i  21,  1.S.S3,  !l.|5  <i.  in.  to  1.17  p.  HI.— Most  of  the  night  was  cloudy,  but  at  0.15  a.  in.  and 
ut  1.17  p.  in.  traces  of  aurora  were  observed  among  the  clouds. 

January  25,  3  a.  m.  to  1.5it;>.  >n. — Early  in  the  evening  there  were  indefinite  streaks  in  the, 
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NE.,  which  may  have,  been  auroral,  but  the  brilliant  moonlight  rendered  it  impossible  to  lie  surf, 

of  this.  At  .'>  ;i.  in.  a  rather  broad,  striated,  liax.y  band  (brightness  1 )  crossed  the  zenith  from  near 
horizon  ESE.  in  Hydra  to  Viilpeenla  XXW.,  at  an  altitude  of  about  15°,  passing  through  Cancel', 
Lynx,  Camelopardalis.  ( 'assiopcia,  Cepheus,  Lacerla,  and  Cygnus  (close  to;).  This  \va.s  in  the 
same  position  at .'!.15,  but  was  narrower,  paler,  and  very  sinuous  and  twisted.  At  the,  next  two 
hours  there  were  no  traces  of  aurora,  but  at  <!.15  there  \vere  t\vo  bands  of  yellowish-green  streamers, 
starting  from  IJoiites,  one  going  X.  through  Corona  Borealis.  Draco,  and  Cygnus,  and  the  other  S. 
through  Ctfma  Berenices,  Leo  Minor,  and  Gemini.  The  streamers  vibrated  rapidly  from  W.  to  K. 
(brightness  1  to  2).  At  7.15  there  were  faint  traces  in  the  S.  At  8.15  two  quiet  bands  (brightness 
0  to  1)  ran  through  Bootes,  Canes  Venatici,  Ursa  Major,  Auriga,  and  Perseus.  The  aurora  then 
died  away  to  mere  traces,  which  were  wholly  gone  at  11  a.  m.,  reappearing  at  noon,  and  gradually 
developing,  first  iuto  sinuous  streaks  across  the  zenith  with  streamers  in  the  SE.,  and  then  into  a 
corona  (brightness  0  to  1)  centering  in  Ursa  Minor.  This  was  replaced  by  a  narrow  sinuous  band 
at  1.1.7  running  through  Cyguus,  Ursa  Major,  and  Leo  Minor.  Traces  of  this  band  were  still 

visible  at  1.50,  when  the  daylight  was  quite  bright.  A  magnetic  disturbance  commenced  at  ,'i  a.  in. 
and  was  still  going  on  at  3  p.  in.  (10  a.  in.  local  time),  with  o:ie  maximum  at  li  a.  m.  and  one  at  2 
p.  in.,  both  with  very  high  eastern  declination  and  very  low  horizontal  force. 

January  25  and  20, 1.883, 10.15 p.  m.  to  1.17  i>.  in. — As  soon  as  it  grew  dark  enough  for  an  aurora 
to  be  visible  a  faint  arch  appeared  in  the  XE.  with  its  extremities  NN\V.  and  KSE-,  passing  through 
Bootes,  Canes  Venatici,  Ursa  Major,  Leo  Minor.  Lynx,  and  Gemini.  The  altitude  of  the  crown  was 

about  50°.  At  11.15  this  had  developed  into  a  zone,  with  its  extremities  XTW.  and  SE.  The  north- 
ern edge  ran  through  Hercules,  Draco,  Ursa  Major,  Lynx,  Gemini,  and  Orion,  and  the  southern 

edge  through  Orion,  Auriga.  Perseus,  Cassiopeia,  Cepheus,  Lyra,  and  Hercules  (brightness  1  to  2). 
At  12.15  a.  in.  waving  bands  of  curtains  ran  through  Serpcns,  Cygnus,  Lacerta,  Andromeda,  Tau- 

rus, and  Orion,  and.  there  was  also  a  hazy  patch  in  Orion,  Gemini,  Cancer,  and  Leo.  At  1  a.  m.  a 
broad,  hazy,  sinuous  band,  festooned  and  breaking  into  streamers  and  irregular  patches  in  the 
XX  YV..  ran  from  the  ESE.  in  Monoceros  to  the  NNYV.  in  Hercules,  through  Cauis  Minor,  Gemini, 
Lynx,  Auriga,  Camelopardalis,  Ursa  Major,  Ursa  Minor,  and  Draco.  There  was  also  a  luminous 

patch  in  Taurus  continued  by  an  imperfect  baud  through  ( 'assiopcia,  and  a  band  in  the  E.  from  Leo 
through  Leo  Minor  and  Canes  Venatici  into  Bootes  (brightness  1).  At  1.15-this  was  broken  and 
mostly  faded,  except  the  band  in  the  E.  and  streamers  in  the  XX\Y.  There  was  nothing  left  at  2 

a.  in.  except  a  few  streamers  in  the  N.  and  XXTW.  in  Lyra  and  Hercules,  which  had  developed  at 
2.15  into  four  slightly  diverging,  sinuous  bands  (brightness  0  to  1),  all  ending  in  the  clouds  in  the 
SE.  One  passed  through  Draco  and  Ursa  Major,  one  through  Draco  and  Ursa  Minor,  one  fading 
near  «  Cygni,  through  Cephens,  Cassiopeia,  and  Camelopardalis,  and  one  through  Lacerta  and 

Cassiopeia.  At  3  there  were  broken  streamers  in  the  X".  and  NW.,  and  one  pale  band  across  the 
western  horizon  through  Pegasus,  Aries.  Taurus,  and  Orion.  This  was  replaced  at  3.15  by  three 
bands,  narrow  and  rather  hazy,  starting  between  Yulpecula  and  Pegasus  NNW.  to  XW.,  the  upper 
through  Cygnus,  Cassiopeia,  Camelopardalis,  Auriga,  and  Gemini,  growing  very  pale;  the  next 
through  Pegasus,  Andromeda,  Perseus,  ft  Aurig;e  into  Gemini,  and  the  lowest  through  Pegasus, 
Triangulum,  Aries,  Taurus,  and  Orion,  all  fading  in  the  moonlight  in  the  SE.  (brightness  0  to  1). 
At  4  a.  in.  there  was  a  regular  narrow  arch  (brightness  2)  tinged  with  green  and  rose  in  the  W., 
with  an  altitude  of  about  25°,  running  from  the  ESE.  in  Hydra  (just  below  «)  to  the  NW.  just  below 
f  Pcgasi,  through  Monoceros,  Orion  (<5),  the  lower  part  of  Taurus,  Cetus  («),  and  Pisces.  At  4.15 
it  was  lower,  passing  through  the  nebula  in  Orion,  and  paler  (1  to  2)  with  a  band  above  it  (bright- 

ness 1)  through  Canis  Minor,  Gemini  (•/•),  Taurus,  and  Aries  («).  The  needles  were  agitated.  At 
5.15  a  yellowish  band,  waving  very  slowly,  ran  from  Cygnus  through  Draco,  Ursa  Minor,  Ursa 
Major,  Leo  Minor,  and  Leo  to  Hydra,  while  a  second  band  commenced  from  Cygnus  through  Lyra, 
Corona  Borcalis,  Canes  Venatici,  Bootes,  and  Cotua  Berenices  to  Leo  (brightness  1).  At  G.15  a 
quiet  band  (brightness  0  to  1)  extended  from  Cassiopeia  through  Cygnus,  Hercules,  and  Serpens 
to  Boutes.  Nothing  remained  at  7.15  except  traces  in  the  SW.  At  8.15  a  faint,  quiet  band  ran 
from  Taurus  through  Auriga,  Gemini,  and  Leo.  At  9.17  there  was  a  small  patch  in  the  SE.  and  a 
narrow,  white,  and  quiet  band  running  thence  through  Bootes,  Coma  Berenices,  and  Leo,  and  also 
a  1,'Hght  patch  in  the  SW.  in  Gemini  (brightness  1  to  2).  At  10.15  a  broad,  irregular,  white,  qriet 
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band  (brightness  1  to  2)  ran  from  the  11.  through  Hercules,  Corona  Borcalis,  and  Cain's  Venntici 
to  Leo  Minor,  with  a  patch  of  the  same  character  in  tlie  WNW.  from  Orion  through  Auriga.  At 
12.15  there  were  taint  traces  of  aurora  in  the  KSK.  and  S.  At  1  p.  in.  traces  of  streamers  appeared 

through  Aquila,  Lyra,  I'rsa  .Major,  and  Hoiites.  The  last  faint  traces  \vere  seen  at  1.17  i>.  in.  A 
inajr.ictic  disturbance  conniicnccd  at  5  a.  in.  and  lasted  till  5  p.  in.,  being  most  violent  at  .">  a.  in.,  0 
a.  in.,  and  .'$  p.  n>. 

•January  20  and  27,  10.1.") p.  >».  to  12.15  p.  in. — At  10.15  p.  in.  there  uas  a  faint  and  narrow  ard> 
in  the  NK.  through  Canis  Minor,  Cancer,  Leo  Minor,  Coma  Berenices  Canes  Ycnatici,  and  Ilootes. 
A'  11.15  this  was  broken  up  into  a  hazy  mass  in  Canis  Minor,  Cancer,  and  Leo,  and  streamers  in 
Seipcns  and  Bootes,  and  at  12.15  was  reduced  to  a  faint  Hush  in  the  NK.  At  1  a.  in.  there  were 

two  bands  of  short;  ill-defined  streamers  in  the  NK.,  the  upper  from  Hercules  in  the  NNW.  through 
Corona  Borealis,  Bootes,  and  Canes  Venatici,  and  the  lower  through  Leo  (p  and  fi)  and  Coma  Be- 
veirices,  starting  in  Hydra  and  ending  near  «  Bootes  (brightness  0  to  1).  These  bands  were 
essentially  unchanged  at  1.15,  but  a  bunch  of  streamers  had  developed  at  the  NNW.  end  reaching 
up  into  Draco.  At  2  a.  in.  nothing  remained  but  traces  of  the  bands.  These  traces  wore  better 
defined  at  2.15,  and  there  was  a  twisted  streak  (brightness  1)  from  close  to  n  Vnlpecuhe.  (NNW.) 
through  Cygnns  (/?  and  S}.  At  3  a  narrow  arched  and  somewhat  sinuous  band  (brightness  1) 
extended  from  NNW.  in  Vulpecnhi  to  KSE.  in  Hydra,  through  Cygnns  (fi)  a  Lyne.  Draco,  the. 
top  of  Bootes,  Canes  Venatici  («),  and  Leo  (d  an<l  It).  At  3.15  this  band  was  paler  and  formed  an 
outlying  band  of  a  zone  with  the  same  starting  points.  The  western  edge  of  the  >:one  ran  through 

Leo,  Gemini,  Auriga,  Terseus,  Andromeda,  and  Pegasus,  and  the  eastern  through  Leo,  Leo  Minor, 
i  Major,  Camelopardalis,  Ursa  Minor,  Cepheus,  and  Cygnns,  while  there  was  an  arched  band 

low  in  the  K.  from  ft  Leonis  to  a  Bootes.  At  4  a.  in.  there  was  a  liaxy  /one  (brightness  0  to  1 )  with 
ils  starting  points  in  the  KSK.  in  Crater  and  NW.  below  C  Pegasi.  The  western  edge  ran  thiough 
Leo.  Leo  Minor,  Lynx,  Camelopardalis,  Cassiopeia,  and  Andromt  da,  and  the  eastern  through  Leo, 
Cancer,  Ciemini,  the  top  of  Orion,  Taurus  (rr),  and  Aries.  At  4.15  the  /one  was  in  nearly  the  same 

place,  but  its  eastern  edge  had  moved  four  or  five  degrees  "W.,  while  a  twisted  streak  <  brightness 
2  to  .'!)•  very  sinuous  and  tinged  with  green  and  rose,  began  to  move  up  from  the  KSK..  spreading 
out  and  beginning  to  wave,  at  tirst  slowly  and  then  rapidly,  as  it  approached  the  x.enith.  passing 
up  through  Ursa  Major  and  Cassiopeia  (where  it  stopped)  in  2  or  3  minutes,  while  the  zone  faded. 
It  was  brightest  near  the  hori/.on.  At  4.17  and  4.18  a  second  similar  band  was  beginning  to  de- 

velop a  little  to  the  K.  of  this.  At  5.15  a  belt  of  quiet  bands  ran  from  1  ogasus  through  (.  irerta, 

Cygnus.  Cepheus.  Draco.  1'rsa  Major,  and  Coma  Berenices,  while  the  lower  edge  passed  through 
C,;,  gnus,  Lyra,  Sagitta,  Hercules,  Corona  Borealis,  Sc-rpens,  and  Boiites  (brightness  1  to  -',.  Only 
traces  remained  at  0.15.  At  7.15  there  were  two  bands  (brightness  0  to  1),  one  through  Taurus, 

Perseus,  Cassiopeia,  Cepheus,  Cygnus,  and  Corona  Borealis,  and  the  other  through  (Vj'heus, 

Draco,  I'rsa  Major,  and  Coma  Berenices.  At  8.15  a  quiet  band  (brightness  0  to  1)  ran  through 
Vulpecu'.a,  Hercules,  Serpens.  and  Boiites.  At  9.15  this  was  reduced  to  a  streak,  lying  only  in 
Hercules  and  Corona  Borealis,  with  faint  traces  in  the  NW.  At  10. 15  a  broad  irregular  mass  of 
rays,  converging  towards  the  y.enith  (brightness  4),  occupied  Cassiopeia,  Cepheus,  Ursa  Minor, 
Camelopardalis.  Ursa- .Major,  Draco,  Canes  Venatici,  Coma  Berenices,  Hoiites,  and  Serpens.  This 
body  of  rays  was  slightly  tinged  with  green  and  rose,  and  vibrated  easterly,  having  also  a  slow  but 
constant  change  of  form  and  position.  The  western  sky  was  tilled  with  long,  line  streamers  from 

( 'aiiis  Minor  to  Aries,  and  there  was  also  a  diffuse,  white,  quiet  arch  from  the  SK.  to  the  N  W..  with 
its  crown  at  an  altitude .of  about  10°  above  the  southern  horizon  (brightness  0  to  1).  At  11.15 
time  was  a  broad  striated,  band  (brightness  0  to  1)  running  ESK.  and  WNW.  through  Hercules, 

Ci.rona  r.orealis,  I'rsa  Major,  I'rsa  Minor,  Lynx.  Aquila,  and  Gemini,  white  and  quiet.  At  12.15 
tin  re  were  very  faint  traces  of  an  arch  running  KSK.  by  WN  W.,  passing  a  little  south  of  the  /.enith. 
A  magnetic  disturbance  commenced  at  4  a.  in.  and  continued  about  ten  hours,  being  at  no  time 
very  large,  but  reaching  its  maximum  at  11  a.  in. 

,'i«nutn-)i  27  it  ml  28,  10.15  /<.  ta.  to  12.15  i>.  m. — The  aniora  began  at  10.15  as  a  faint  streak  in 
the    NK..  which  by    11    o'clock   had  developed    into  an  arch  of  streamers  through  Canis  Minor, 

or,  Leo,  Coma  lieicnices.  and   Hoiites  i  brightness  2),  faintly  tinged  with  green  and  rose,  and 
in  rapid  vibration  from  K.  to  W.     This  had  become  quiet  and  faded  to  brightness  1  at  11.15.     At 
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12.15  there  were  two  parallel  bands  of  curtains  from  (lie  NW.  to  ESE.,  through  Cancer,  Leo,  Leo 

Elinor,  Canes  Yeiiatiei.  Ursa  Major,  liu'itcs.  Corona  Horealis,  and  Hercules,  moving  but  slightly 
(brightness  1  to  2).  At  1  a.  in.  nearly  the  whole  ••astern  sky  was  covered  with  aurora  (brightness 
2).  A  bn»;id  sinuous  baud  ran  from  near  •/ Hydra-  in  the  KSE.  to  Cygnus  in  the  NNW.,  through 

Leo,  Leo  Minor,  Caiu-s  Yenatici,  I'rsa  Major,  Draco.  Hercules,  and  Lyra,  while  above  this  were, 
three  series  of  broad  indistinct  curtains  radiating  from  the  zeuith  and  not  reaching  west  of  ( leiniiii 

and  Cassiopeia.  At  1.1.~i  The  curtains  were  fading,  leaving  the  bauds  which  were  slightly  tinged 
with  green  and  rose  in  the  ESE.  At  2  a.  m.  then-  was  a  broad,  somewhat  sinuous  baud  (bright- 
n. -ss  2)  iii  the  NE.,  from  the  NNW.  in  Hercules  to  the  ESE  in  Hydra,  through  Corona  Borealis, 

Canes  Yeiiatici,  Ursa  Major,  and  Leo  (•>'  and  0),  with  traces  of  a  streak  through  Cassiopeia  and 
(iemini.  At  2.15  there  were  also  partial  coronal  siivaniers  (brightness  1)  occupying  Leo,  Leo 
Minor,  Ursa  Major.  I  rs:.  Minor,  Draco.  Cepheus,  Cyguus,  and  Cassiopeia,  centering  towards 

Pol-iris,  with  pale  bands  branching  off  from  the  ESE.  in  Gemini.  At  3  and  3.15  there  was  a 
narrow,  rather  regular  arch  (brightness  1  to  2)  in  the  NE.  from  the  ESE.,  low  ill  Leo  to  the,  NNW. 

in  1  lercides,  through  Yirgo,  Coma  Berenices,  ".  IJootis.  ( 'oroiui  Borealis,  and  Serpens,  with  a  streak 
(brightness  0  to  1 ';  E.  by  S.  from  Leo  up  into  (iemiui.  There  were  only  faint  traces  at  4,  but  at 
4.1.")  these  Iiad  developed  into  two  bands  (brightness  0  to  1)  starting,  respectively,  NNW.  and  NW., 
one  through  Cygnus  and  the  other  through  Pegasus,  Andromeda,  and  Cassiopeia,  faintly  visible 
as  far  as  Leo.  At  5.15  a  quiet  band  (brightness  1)  ran  from  Hydra  through  Canis  .Minor,  Orion, 
and  Taurus  to  Cetus.  Faint  traces  were  observed  at  (i.15  and  7.15  a.  m.  No  more  was  seen  till 

11.15  when  a  broad,  diffuse,  quiet  arch  brightness  0  to  1)  ran  from  the  ESE.  to  tin-  \VNW., 
through  Corona  Borealis,  Ursa  Major,  and  Gemini.  The  last  faint  traces  were  seen  in  the  ESE.  at 
12.15  p.  in.  The  horizontal  force  was  unusually  high  from  about  an  hour  before  the  beginning  of 
the  aurora,  but  returned  to  iis  ordinary  reading  at  about  3  a.  m.,  remaining  undisturbed  till  1 

p.  m.,  when  then.1  was  a  slight  disturbance  for  a  couple  of  hours,  the  horizontal  force  falling  and 
the  declination  rising.  The  vertical  intensity  was  rather  high  all  day. 

January  2S  and  20,  1SS.",,  KU5y).  ID.  to  12.15  />.  ID. — There  was  a  faint  streak  in  the  NE.  at 
10.15  j).  in.,  and  faint  traces  were  again  visible  in  the,  ENE.  at  11.10  and  in  the  NW.  again  at  12 

midnight.  There  wer.-  traces  in  the  N.  and  E.  at  1  a.  m.,  which  had  developed  at  1.15  into  a 
slightly  sinuous  arched  baud  (brightness  1)  from  the  NNW.  in  Hercules  to  the  ESE.  in  Hydra, 

through  Corona  P>on>alis  (./.),  Bootes  (;),  Coma  Berenices,  and  Leo  (ft).  At  2  a.m.  the  arch  was  iu 
the  same  position,  but  had  faded  to  brightness  0  to  1,  and  there  \vas  a  second  similar  arch  a  little 
above,  it,  passing  through  Canes  Yenatici  and  ft  Boiitis.  This  had  faded  to  traces  at  2.15.  At 
3  therp  were  two  bands  (brightness  0  to  1),  beginning  in  nearly  the  same  place  in  Hydra,  but 
fading  in  Coma  P>ereinees.  with  a  trace  also  in  the  N.  This  developed  at  3.15  into  a  somewhat 

sinuous  band  (brightness  1 1  from  ESE.  in. Hydra  to  the  NNW.  iu  Vulpecula,  through  Leo  (0), '  'oina 
Berenices,  Canes  Yenatici  (a),  P.oote,s,  Draco  (,'?  and  ?),  and  Cygnus  close  to  it.  At  4  a.  in.  a  fes- 

tooned band  (brightness  1  to  2)  started  from  nearly  the  same  point  in  the  NNW.,  and  passed 
through  Cygiius,  Draco.  Bootes.  Canes  Yeuatiei,  Coma  Berenices,  and  Leo,  the  ESE.  iu  Yirgo. 
This  had  become  straighter  at  4.15,  and  from  the  ESE.  end  came  curved  radiating  streamers 

through  Leo.  Leo  Minor,  and  I'rsa  Major,  all  slowly  shifting.  At  5.15  there  were  only  traces  iu 
the  NE.,  and  no  more  was  seen  till  7.15,  when  there  was  a  quiet,  yellowish  band  (brightness  1) 
from  Aries  through  Andromeda,  Cassiopeia,  Lacerta,  Cygnus,  and  Lyra  to  Hercules.  A  fainter 
baud  (brightness  (I  to  1)  at  S.l.s  ran  from  Taurus  through  Orion,  Gemini,  Cancer,  and  Leo  to  Yirgo. 
At  0.15  a  broad,  pale,  quiet  arch  extended  from  the  ESE.  to  WNW.  with  its  crown  at  an  altitude, 

of  about  18°,  and  above  it  a  second  similar  arch  from  the  same  starting  points,  through  Corona 
Borealis,  Ursa  Major,  and  Gemini.  There  was  also  an  irregular  arch  of  quiet  streamers  from  the, 
E.  to  NW.  through  Cygnus,  Lacerta,  Andromeda,  Perseus,  and  the  Pleiades.  At  10.15  there  was 
a  broad,  quiet  arch  (brightness  0  to  1)  from  the  ESE.  to  the  WNW.,  with  its  crown  at  an  altitude 
<:f  20°,  with  a  similar  arch  from  Hercules  through  Corona  Borealis,  Canes  Yenatici.  Leo  .Minor, 
Cancer,  and  Cauis  Minor.  No  more  was  observed  till  12.15  p.  m.,  when  there  was  a  broad,  quiet 
white  band  (brightness  0  to  1)  from  the,  ESE.  to  the  WNW.  through  ihe  xeiiith.  and  from  Polaris 
to  the  lower  extremity  of  Ursa  Major.  The  needles  were  unusually  quiet  all  night  though  there 
was  a  slight  disturbance  at  1)  a.  in. 
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January  29  and  30,  1883,  11.15  j>.  in.  to  1  p.  m. — There,  was  :i  Taint  streak  along  the  horizon  in 
the  XE.  at  11.15jwhieh  developed  into  an  ill-defined  arch  of  pale  streamers,  and  had  subsided  to 
a  faint  glow  at  12.15  a.  in.  At  1  and  -  faint  traces  only  were  visible,  and  absolutely  no  aurora  was 
visible  at  3.  At  4,  however,  there  was  a  well  marked.  raUicr  narrow  /one  (brightness  1),  with  its 

starting  points  KSK.  in  Leo  and  NX  W.  in  Pegasus,  occupying  part  of  Leo  IT.  •",  and  0),  Coma  Bere- 
nices, and  Canes  Venatici,  Ursa  Major,  Ursa  Minor,  Cepheus.  Draco,  Lacerta.  the  top  of  Cygnu.s 

(not  inclosing  B),  and  Andromeda,  with  an  outlying  band  through  Cassiopeia.  At  1.15  tbc  start- 
ing points  were  nearly  the  same,  but  the  aurora  had  drifted  westward  so  as  to  occupy  Pegasus, 

Andromeda.  Perseus.  Cassiopeia,  Auriga,  Camelopardalis,  Lynx.  Leo  .Minor,  and  Leo,  where  it  was 
brighter  ;  1  to  2)  and  much  convoluted.  This  was  essentially  unchanged  at  5.15.  At  0.15  a  quiet 
band  (brightness  1  to  2)  ran  from  Pegasus  through  Cygmis,  Lyra.  Hercules.  Corona  Borealis,  and 
Bootes  to  Coma  Berenices.  At  7.15  a  quiet  band  (brightness  1 )  ran  from  Cancer  through  Gemini, 

Auriga,  Taurus,  and  Pisces.  At  8.15  there  were  merely  traces  near  the  hori/on  in  the  X.  At 

9.10  bands  (bright ness  1)  ran  through  Cassiopeia.  Perseus.  Cygnus,  and  «  Lyra'.  At  10.10  a  band 
(brightness  2)  ran  through  Ursa  Minor.  Ursa  Major.  Auriga,  Bootes,  Coma  Uen-niecs,  Leo  Minor, 
Gemini.  Cepheus.  Hercules,  and  Corona  Borealis.  At  11.15  a  bright  band  (brightness  4)  ran 
through  Ursa  Major,  Bootes.  Gemini,  Auriga,  Cassiopeia.  Cygnus.  Draco,  and  Lyra.  At  12.10 

]>.  in.  there  were  traces  in  the  XW.  and  X.  at  an  altitude  of  20-  and  5i:',  and  the  last  faint  traces 
were  seen  in  Lyra  and  in  the  S.  at  1  p.  in.  The  magnetic  needles  were  unusually  quiet  all  night. 

January  .">!,  1883,  1  a.  in.  to  10.10  a.  m. — Faint  glimmers  of  aurora  were  observed  in  the  XH. 
early  in  the  evening,  but  there  was  no  definite  aurora  till  1  a,  m..  when  there  were  two  broad  bands  of 

somewhat  indefinite  curtains  (brightness  1)  across  the  eastern  sky.  with  slight  waving  motion  run- 
ning from  Leo  in  the  ESE.  to  Vulpecula  (<r)  in  the  XXAY.,  through  Leo.  Lynx.  Ursa  Major.  Urs;> 

Minor,  Draco.  Lyra,  and  Cygnns.  These  had  changed  at  1. 15  into  a  broad  band  from  the  same 

starting  points,  running  through  Cancer,  Gemini.  Auriga.  Canu-iopardalis.  Cepheus,  and  Cygnus 
(brightness  1  to  2).  It  was  brightest  (brightness  2)  in  the  NX\V..  and  towards  the  KSE.  was 
split  longitudinally  in  two,  and  very  sinuous  near  the  horizon.  At  2  a.  in.  a  broad  band  (bright- 

ness 2  to  '•>).  somewhat  inclined  to  split  lengthwise,  and  sinuous  near  the  horizon,  swept  waving 
slightly  from  the  XW.  to  the  E.  by  S.,  occupying  Pegasus,  Andromeda.  Lacerta,  Cygnus.  Cepheits, 
Draco,  Lyra.  Ursa  Major,  Leo  Minor,  and  Leo.  At  2.15  a  broad  band  swept  round  from  XW. 

to  EXE.,  about  35"  above  the  horizon,  from  Pegasus,  through  Andromeda.  Perseus.  Auriga,  Gemini, 
Leo,  Leo  Minor,  Ursa  Major  and  Canes  Yenatici  into  Draco:  there  joining  three  spiral  bands, 

making  a  sort  of  vortex  between  Draco  and  the  zenith  (brightness  2  to  ."•'.  The  magnets  \vere 
somewhat  disturbed,  especially  the  declination  magnet,  the  eastern  declination  increasing  about 

1°.  At  -°>  a.  in.  the  8K.  sky  from  near  <i  Hydra-  to  near  n  Bootis  was  filled  with  exceedingly 
sinuous  broad  bands  (brightness  1  to  2),  reaching  nearly  to  the  zciiith.  the  most  southern  being 
continued  in  the,  form  of  a  narrow  zone  through  Cancer.  Gemini.  Taurus,  Aries.  Tiiangnlnm,  and 
Pegasus,  ending  in  the  NW.  At  3.15  the  bands  were  less  sinuous  and  longer  and  the  zone  nar- 

rower and  brighter  (2  to  3).  At  -i  there  was  a  very  broad  /one  across  the  zenith  f brightness  1  to 
2).  The  starting  points  were  between  ESE.and  E.  by  S.  in  Crater  and  Hydra,  and  NYV.  in  I Vga.su s. 

Th:.'  western  edge  ran  through  Virgo.  Bootes  (n).  Corona  Borealis.  Lyra,  and  Cygnns,  and  the 
western  through  Hydra.  Canis  Minor,  Orion.  Taurus.  Aries,  and  Pegasus.  At  1.15  the  zone  was 
fading  and  breaking  up.  except  the  eastern  edge,  which  had  narrowed  into  a  band  (brightness  3) 
faintly  tinged  with  rose  on  the  lower  edge,  above  which  in  the  XK.  was  developing  a  row  of  imper- 

fect curtains.  At  5.15  four  quiet  yellowish  bands  started  from  Pegasus  X\Y.  (brightness  1  to 
running  as  follows:  The  first,  north  of  the  zenith,  through  Laeerta.  Cygnns,  Draco,  and  Canes 

Venatici,  ending  in  Virgo:  the  second,  through  Cassiopeia,  Cephetis.  I'isa  Minor.  I'rsa  Major  to 
Virgo;  tin-  third,  south  of  the  zenith  through  Andromeda.  Perseus.  Auriga,  and  Lynx  to  Leo; 
and  the  fourth,  through  Aries,  Taurus.  Orion,  and  Canis  Minor  to  Hydra.  At  (i.15  there  was  a 
zone  running  W.  and  K.  (brightness  2  to  3i,  with  the  northern  edge  waving  slowly.  The  starting 
points  were  in  Aries  and  Bodies.  The  southern  edge  ran  through  Tamils,  Gemini,  Leo.  and  Coma 
Berenices,  and  the  northern  through  Pisces,  Andromeda.  Cygnns,  Lyra,  and  Corona  Uoiealis.  At 
7.15  the  zone  had  essentially  the  same  position  and  form,  but  had  faded  (bi  ightness  0  to  1  i.  Taint 
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trace*  continued  to  l)C  visible  at  8.15,  0.10,  and  10.10,  after  \\  hii-h  tin-  weather  became  hazy.  There 
Avas  a  magnetic  disturbance,  at  5  to  (i  a.  in.,  greatest  at  0  a.  in. 

February  1,1883,5.15  <i.  m.tu  1.15j>.w. — Traces  of  small  luminous  patches  appeared  in  the  \vest  at 
5.15  a.  in.  At  0.15  a.  in.  one  white  and  quiet  band  (brightness  2)  ran  from  SE.  to  \VN\V.  along  tlie 
horizon,  while  there  was  an  arch  of  short  streamers  of  the  same  color  and  brightness,  somewhat 

irregular,  from  the  same  starting  points,  about  10°  higher  than  the  first  band,  passing  through  I.eo, 

Cancer,  Gemini.  Orion,  and  Taurus.  At  7.15  there  was  a  large  corona  (brightne.ss  2  to  .".),  centering 
in  Visa  Major  south  of  the  zenith;  and  a  bright  baud  of  streamers,  vibrating  rapidly  from  W.  to  E., 
ran  through  Pegasus,  Aries.  Taurus,  Auriga,  Gemini,  and  Leo  Minor.  At  S.15  there  was  a  broad 

arch  from  ESE.  to  WNW.,  with  the  crown  about  15°  from  the  southern  horizon,  with  a  second  sim- 

ilar arch  above  it,  from  the  same  starting  points  through  ])o<">tcs,  Canes  Venatici.  I'rsa  Major, 
Lynx,  Gemini,  and  Orion.  From  the  western  extremity  came  a  third  similar  arch  through  Taurus, 
Camelopardalis,  Ursa  Minor,  Draco,  and  Hercules,  ending  near  the  eastern  horizon.  At  the  same 
time  a  broad  irregular  broken  band  of  short  streamers,  quivering  slightly,  extended  from  the  ENE. 
through  Lyra.  Cygnus,  Laeerta,  Andromeda,  Triangulum.  Aries,  and  the  Pleiades  (brightness  of 
all,  2;.  At  !M5  there  were  traces  only  in  the  S.  At  10.15  there  was  a  broad  and  quiet  white  arch 

from  I  lie  EKE.  to  YVNYV.,  with  its  crown  about  15°  above  the  southern  horizon,  and  long  white 
motionless  streamers  in  the  E.  and  ENE.,  in  Hercules,  Sagitta,  Cygnus.  Lyra,  and  Draco.  At  11.15 
there  was  a  broad  waving  baud  from  E.  to  W.  through  Gemini,  Ursa  Major,  Draco,  Lyra,  and  Cyg- 

nus (brightness  1),  and  a  long  low  arch  in  the  S.;  12.15  p.  m.  there  was  a  broad  quiet  band  from 

the  E.  to  AY.  from  Leo  through  Coma  Berenices,  Boo'tis,  and  Aquila,  with  a  corona  in  Ursa  Major. 
At  1.15  a  corona,  with  its  streamers  thickest  in  the  E.  and  AY.,  was  barely  discernible  in  the  bright 
twilight.  The  needles  were  comparatively  quiet  up  to  nearly  half  past  12  p.  in.,  when  a  violent 
disturbance  began,  which  is  still  going  on. 

F<'ltn«D-y  2,  1SS.'?,  1  a.  m.  to  12.15  p.  m. — Early  in  the  evening  the  ha/e  and  clouds  were  thick, 
but  at  1  a.  in.  (8  p.  in.  local)  traces  of  twisted  bands,  apparently  bright  and  in  motion,  were  visible 
through  the  clouds,  crossing  the  zenith  from  2s  W.  to  SE.  These  were  very  faint  at  1.15.  The  clouds 
were  thicker  at  2  a.  m.,  and  the  traces  consequently  fainter.  None  were  seen  at  3  a.  m.  At  4  the 
haze  grew  thinner,  allowing  the  central  part  of  a  broad  zone  to  be  visible.  The  starting  points 

were  invisible  in  the  haze  in  IS' AY.  and  SE.,  and  the  whole  was  much  obscured  by  haze.  In  breadth 
it  reached  from  Ursa  Major  to  Taurus.  The  sky  was  much  clearer  for  four  or  live  hours,  gradually 
becoming  obscure  again.  At  5.15  an  aurora  was  observed  passing  through  Canis  Minor,  Orion, 
Taurus,  and  Cetus  (brightness  0  to  1).  At  0.15  there  were  two  faint  bands,  one  from  Cancer 
through  Orion,  Taurus,  and  Aries,  and  the  other  through  Gemini,  Auriga,  Perseus,  and  Andromeda 
(brightness  0  to  1).  At  7.15  a  short  band  crossed  the  zenith  from  Hercules  through  Ursa  Major, 
Camelopardalis,  and  Gemini.  Farther  south  of  the  zenith  yellowish  white  bands  ran  from  Ursa 
Major  to  Canes  Yeuatici,  Coma  Berenices,  and  Leo  Minor,  and  there  was  a  band  of  streameis.  in 
rapid  waving  motion,  passing  through  Serpcns,  Bootes,  Coma  Berenices.  Leo.  Cancer,  and  Gemini 
(brightness  1  to  2).  At  S.15  there  were  only  faint  traces  along  the  horizon.  At  0.15  a  broad,  white, 

quiet,  irregular  arch  from  the  SAY.  horizon  through  Cancer,  Leo  Minor,  Ursa  Major.  Canes  Yeua- 
tici, Corona  IJomdis,  and  Hercules,  ending  in  Serpcns.  At  10.15  the  haze  and  clouds  were  again 

becoming  thicker,  and  traces  of  an  arch  were  observed  running  from  ESE.  to  YV.  about  10'  south 
of  the  zenith.  At  11.15  a  broad  zone  (brightness  0  to  1)  covered  most  of  the  southern  sky,  the 
bauds  running  from  ESE.  to  AY.  The  first  ran  through  Sagitta,  Lyra,  Draco.  Ursa  Major,  and  Leo 
Minor,  and  the  second  through  Hercules,  Corona  Horealis.  Coma  Berenices,  and  Leo.  while  a  broad 
irregular  patch  ran  from  the  SSE.  to  SAY.  through  Serpens,  Bootes,  and  Leo.  with  a  smaller  luminous 

streak  near  the  horizon  in  Virgo.  The  last  faint  traces  were  seen  ;it  12.15  p.  m.  A  magnetic  disturb- 
ance began  at  I  a.  m.  and  continued  all  night. 

i'l-bruanj  .'!,  ISSo,  1  a.  in.  i»  11.15  «.  in. — The  sky  was  cloudy  early  in  the  evening,  but  the  clouds 
broke  sufliciently  at  1  a.  in.  (about  8  p.  in.  local)  to  show  a  regular,  narrow  arch  in  (he  SYY.  (bright- 

ness 2',  from  the  SE.  to  N\Y.,  with  its  corona  at  an  altitude  of  about  40°,  partially  obscured  by 
clouds.  The  arch  was  partially  broken  and  irregular  at  1.15.  At  2  the  haze  was  thick  again,  but 

through  it  near  the  zenith  in  the  SE.  there  were  traces  of  an  extensive  and  apparently  bright  au- 
rora which  was  nearly  obscured  at  2.15.  There  was  less  haze  a^ain  at  3  and  a  broad  band  consid- 
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i-r.ibly  obscured  from  the  SK.  to  N\V.  through  Polaris  could  be  seen.  At  4  there  were  traces  near 

the  zenith,  but  ;it  1.1. "i  the  haze  was  nearly  .none,  displaying  extensive  bands  forming  a  sort  of 

vortex.  One  broad  band  (brightness  2)  began  in  the  top  of  (\vgnns,  in  the  "NX  I-:.,  as  an  irregular 
clond.v  patch,  and  passed  round  through  Lyra,  Hercules,  P.oiites,  Canes  Veiiatici,  I'rsa  Major. 
Lynx  and  Auriga,  ending  in  IVrsens,  whence  .just  below  the  edge  of  this  a  double  band  (bright- 

ness 1)  ran  back  to  Gemini.  There  was  also  a  broad  band  (brightness  L',  somewhat  obscured  by 
clouds  on  the.  SW.  horizon  through  Orion.  At  5.15  one  band  of  streamers  passed  through  Lyra, 

Hercules.  Corona  Horealis,  Bootes,  and  Coma  Berenices,  and  another  from  Pegasus  through 

Arii  s.  Orion,  and  Gemini  to  Cancer,  but  vibrating  slowly  from  K.  to  NY.  (brightness  ~2). 

At  <».1">  a  quiet  band  (brightness  (I  to  1)  ran  from  Pegasus  through  Cygnus,  Vtdpec-ula,  and  Ser- 
pcus.  At  7.15  a  quiet  yellowish  zone  t  brightness  1  to  -j  tilled  the  southern  half  of  the  sky,  and 

one  outlying  band  from  Ursa  Major  to  Cygnus  in  rapid,  waving  motion.  At  S.15  there  were,  seen 

traces  of  a  corona  covering  the  whole  sky  from  the  horizon,  centering  a  little  south  of  the-  zenith. 
At  9,15  there  \\ere  four  broad  bands  (brightness  1)  covering  most  of  the  sky,  the  lirst  in  the  north 

from  N\V.  to  NK..  with  the  crown  at  an  altitude  of  about  11'".  the  second  from  ."K.  to  AY.  through 
Polaris,  the  other  two  starting  together  from  the  KSK.,  the,  west  one  passing  through  Hercules 
and  Trsa  Major,  and  the  other  through  Corona  Borealis,  Canes  Venatici.  and  Leo  Minor,  with 

also  a  broad  band  of  luminous  patches  from  the  KSK.  to  \Y.  about  l."P  above  the  southern  horizon. 
At  10.15  there  was  a  zone  of  three  bands  (brightness  0  to  1).  with  its  starting  points  KSK.  and 

NNNY.,  one  through  Lyra,  Draco,  t.'rsa-  .Major.  Lynx,  Gemini,  and  Oanis  Minor,  the  second  through 

Corona  Borealis,  (Janes  Venatici,  and  Leo  Minor,  and  the  third  through  Serpe'ns,  Bootes,  Coma 
Berenices,  and  Leo.  At  11.15  there  was  a  white,  quiet  arch  from  the  NAY.  to  E.  through  Auriga, 

Cassiopeia,  and  Lare.rta  (brightness  0  to  1),  with  streamers  at  the  extremities,  and  also  short 

curved  streaks  in  the  south  in  Bootes,  Hercules,  and  Coma  Berenices,  and  a  broad  broken  baud 

from  the  SE.  to  SAY.  about  10°  above  the  southern  horizon,  all  of  the  same  brightness.  The 
weather  then  became  too  thick  for  further  observation.  A  violent  disturbance,  atfecting  all  the 

magnetic  elements,  commenced  about  L'  a.  in.  and  lasted  about  twelve  or  thirteen  hours,  being  spe- 
cially violent  at  -  and  s  a.  m.  and  1  p.  m. 

Fi-brititri/  4,  l^-'!.  IL.M5  a.  m.  tf>  11.15  «.  m. — The-  early  part  of  the  evening  was  very  stormy. 
the  wind  reaching  54  miles  an  hour,  with  the  drifting  snow  rendering  accurate  observation  of  the 

aurora  impossible,  though  the  sky  frequently  was  almost  clear  of  clouds.  Hazy  light  was  observed 

in  the  NE.  at  12.15  a.  m..  and  bright  traces  in  the  XE.  at  1  a.  m.  At  L'  a.  m.  there  was  a  broad 
zone  across  the  zenith  from  the  NAY.  to  SAY.  (brightness  apparently  1).  At  the  next  two  observa- 

tions the  sky  was  completely  covered  with  clouds,  and  traces  only  were  seen  near  the  zenith  at  .'! 
a.  in.  and  in  the  SK.  at  I.  At  5  the  sky  was  clearer,  showing  a  band  (brightness  (I  to  1)  from  Can- 

cer through  Canis  Minor.  Orion,  and  Taurus.  At  <i  a  brighter  band  (brightness  1)  ran  from 

Leo.  through  Gemini,  Auriga,  and  Taurus  to  Aries.  At,  7  there  were  two  yellowish  bands  (bright- 

ness 1  to  :_'  .  the  lirst  from  Leo.  thivugh  Lynx,  Camelopardalis  and  Cassiopeia,  to  Andromeda, 

and  the  second  from  Cygnus,  through  Draco  to  I'rsa  Major.  At  S  there  were  merely  traces  round 

the  southern  horizon  and  a  few  patches  in  the  AN".  At  Jl.15  there  was  a  broad  white  band  on  the 
southern  horizon,  with  si  reamers  in  Scrpens  and  lioiites.  There  was  besides  awhile  arch  from 

the  SK.  to  NW.  through  Corona  Borealis,  Draco,  Ursa  Major,  Auriga,  and  Orion,  and  a  similar 

band  from  K.  to  N.  through  Sagilta,  A'nlpccula.  Lacerta,  and  Andromeda,  and  streamers  in  Pleia- 
des (brightness  1).  At  10.15  a  band  ran  along  the  northern  horizon  from  the  NNY.  to  KNK., 

and  a  striated  band  from  the  SE.  to  NAY.  through  Hercules,  Draco.  I'rsa  Major.  Lynx.  Cancer. 
Gemini,  and  Canis  Minor.  There  was  also  a  broad  band  near  the  southern  horizon  from  SK.  to 

SNY.  There  were,  also  streamers  in  the  E.  All  were  white  and  quiet  (brightness  o  to  1  .  This 

was  essentially  unchanged  at  11.15,  after  which  the  sky  again  became  overcast.  A  violent  dis- 
turbance began  at  3  a.  m.  and  lasted  all  night. 

i'lhriinni  I.  is*:;,  io.tr,  /,.  m.  f0  11,15  p.  m. — The  sky,  which  had  become  overcasi  all  the  after- 

noon, became  siiDiciently  clear  at  10.45  p.  in.  (about  hall']). is!  4  local)  to  show  an  arch  in  the  N  K., 
with  its  extremities  bearing  KSK.  and  NNNY.,  and  its  crown  at  an  altitude  of  about .-15  .  The 
nl(.V  then  became,  again  overcast  with  snow,  but  auroral  light  was  still  visible  at,  1 1.15  p.  m.  through 
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the  clouds  in  the  NE.  A  magnetic  disturbance  commenced  about  5  a.  in.  and  lasted  all  night 
(local),  reaching  its  maximum  about  12  in.  (Washington  time). 

February  0, 188."..  12.15  <i.  »>.  to  12.15  j>.  m.— The  early  part  of  the  evening  was  cloudy  and  stormy. 
However,  at  12.15  a.  m.  traces  were  visible  through  the  clouds  in  the  NE.  At  1  a.  m.  the  clouds 
were  broken  away  somewhat,  and  much  bright  light,  obscured  by  broken  clouds,  was  visible  in 
the  E.  For  the  next  six  observations  the  clouds  were  thick  and  tin- weather  stormy.  At  8.15  a 
yellowish-green  band,  with  short,  motionless  streamers  (brightness  1  to  2),  ran  from  Orion  and 
Taurus,  through  Auriga,  IVrseus,  Cassiopeia,  Andromeda,  Cygnus  and  Draco.  At  !>.15  there  was 
an  aurora  of  essentially  the  same  character  as  at  8.13.  At  10  an  arch  of  diffused  light  (brightness 

1  to  2)  ran  from  the  KSK.  to  "WNW.,  with  its  crown  at  an  altitude  of  about  l.V-  above  the  southern 
horizon.  At  the  same  time  a  baud  of  similar  character  rau  iVom  the  E.  to  NW.,  through  Cygnus, 
Ursa  Minor,  and  Auriga.  The  latter  had  disappeared  at  10.13,  the  former  remaining  unchanged. 
At  11.13  there  was  a  broad  band  of  quiet  streamers,  with  its  crown  at  an  altitude  of  about  13°  above 
the  southern  horizon,  running  from  ESE.  to  WNW.j  and  au  elliptical  corona  continuing  towards 
the  zenith  with  its  greatest  diameter  E.  and  W.,  the  rays  changing  position  rapidly  at  short  inter- 
•••als  (brightness  2).  There  was  still  a  corona  of  the  same  form  at  12.15,  but  paler  (0  to!)  and 
quiet,  brightest  in  the  W.,  and  fading  in  the  E.,  occupying  Cancer,  Lynx  and  Camelopardalis  in 
the  ]S\  and  Leo  Minor,  (Ames  Venatici  and  Hercules  in  the  S.  It  was  broad  daylight  at  the  next 
observation.  A  magnetic  disturbance  of  considerable  violence  began  about  5  ;;.  in.  and  continued 
all  night  (local),  reaching  its  maximum  about  1.2  m.  (Washington  time). 

Frbrmu-y  7.  1SS:.J,  12.15  a.  m.  1o  I  a.  m. — The  sky  was  hazy  during  the  early  part  of  the  evening, 
but  a  faint  arch  was  discernable  at  12.15  a.  in.  in  the  NE.  from  ESE.  to  NX  W.,  with  its  crown  at  an 

altitude  of  about  30°.  There  were  also  traces  at  1  a.  in.,  but  after  this  the  sky  became  overcast 
and  the  weather  cloudy  and  no  more  aurora  was  seen.  The  magnetic  needles  were  but  little  dis- 

turbed, although  the  intensity  was  very  small. 

February  S,  188,'j, '•>  n.  m.  to  10.15  a.  m. — Traces  of  a  low  arch  were  observed  in  the  NE.  at  3  a. 
in.,  somewhat  obscured  by  haze,  and  at  .'3.15  this  arch  had  risen  so  as  to  pass  from  WNW.  (o  ESE. 
through  Cygnus,  Lyra  (<*),  Corona  Borealis,  Bootes  and  Coma  Berenices.  At  -i  a.  m.  a  zone,  not 
very  broad  and  rather  hazy  (brightness  1),  had  its  starting  points  KSK.  and  NW.  in  Virgo  and 
Pegasus-,  with  its  western  edge  running  through  Leo,  Minor,  Ursa  Major,  Oamelopardalis,  Cassio- 

peia and  Andromeda,  and  its  western  through  Leo  Cancer  Gemini,  Taurus.  Aries  and  Trianguhun. 
This  was  somewhat  narrower  and  less  hazy  at  -1.15.  At  5.15  a  broad,  yellowish,  quiet  band  (bright- 

ness 1)  ran  from  NW.  in  Pegasus  to  ESE.  in  Coma  Berenices  and  Bootes,  the  eastern  edge  through 

Cygnus,  Lyra,  Draco,  Canes  Venatiei  and  Bootes,  the  western  through  I.aeerta,  Cassiopeia.  I'rsa, 
Minor,  and  Ursa  Major.  At  (5.15  the  main  band,  waving  slightly,  ran  through  Pegasus,  Andro- 

meda, Cassiopeia,  ramelopardalis.  I'rsa  Major,  Coma  Berenices  and  Bootes,  with  a  small  secondary 
band  from  Lacerta  through  Cygnns,  Draco,  and  Bootes  (brightness  of  all,  1  to  2).  At  7.15  there  was 
only  a  faint  band  (brightness  0  to  1)  through  Virgo,  Leo,  Cancer,  Gemini  and  Taurus,  and  at  S.15 
merely  traces  around  the  southern  horizon.  At  !>  a.  in.  a  belt  of  streamers  (brightness  2),  about  20° 
long,  white,  and  quiet,  encircled  the  entire  horizon,  and  at  an  average  altitude  of  about  10°.  At 
9.15  there  was  an  arch  from  the  SK.  to  SW.  with  its  crown  at  an  altitude  of  about  40°  above  the 
southern  horizon,  and  a  broad  striated  band  starting  from  the  same  point  in  the  SR.  and  running 
to  the  NW.,  including  Ursa  Major  in  the  S.  and  Cassiopeia  in  the  N.,  with  an  arch  of  short  rays, 
centering  towards  the  zenith,  starting  from  the  NW.  end  of  the  band  and  running  through  the 
Pleiades,  Aries,  Andromeda,  Cygnus  and  Sagitta.  All  were  white  and  quiet  (brightness  2).  At 
10.15  there  was  a  white,  quiet,  diffused  arch  from  the  KSK.  to  WNW.,  with  its  crown  at  an  altitude 
of  about  15°  above  the  southern  horizon,  with  an  arch  of  streamers  from  E.  to  NNW.,  through 
Cygnus,  Ursa  .Minor,  Camelopardalis  and  Taurus,  slowly  changing  in  form  (brightness  2).  The 
arch  \vas  in  the  same  place  at  11.15,  but  paler  (brightness  0  to  1)  and  there  were  a  lew  faint  streamers 
in  the  E.  and  NW.  The  magnetic  intensity  still  continued  low.  and  there  was  a  slight  disturbance, 
lasting  from  8  a.  m.  to  about  1  p.  HI. 

Fcbrtutri/  10,  18.S3,  8  a.  m.  to  11.15  it.  /».— The  violent  storm  having  moderated  about  8  a.  in. 

{.'3  ]).  in.  local),  a  quiet  band  was  visible  through  the  haze,  passing  through  Leo,  Cancer,  Gemini 
and  Taurus  (brightness  0  to  1).  At  0.15  traces  were  visible  in  the  SW.,  and  at  10.15  there  were 

II.  Kx.-u   -,l 



42<>  KXI'KIHTION  TO   POINT   l!Ai;i:()\V,  ALASKA. 

(ili-.-i  ,  cd  III  roii;;!  i  I  lie  li::::c  a  few  traces  of  iiurortil  streamers,  white  iind  quiet.  At  11.15  tin- re 

a  definite  band,  \vliite  and  quiet  i brightness  1),  running  about  E.  and  AN',  through  Lyra,  Draco 
and  rrs;i  Major.  Daylight  began  before  the  next  observation.  The  magnetic  needles  were  con- 

siderably agitated  during  the  whole  night,  making  large  oscillations,  but  there  was  no  regular 
disturbance. 

February  11.  iss;!.  1  ,i.  >n.  to  11.15  <i.  in. — At  about  S  p.  in.  local  time  (1  to  1.15  a.  in.,  AY  ash  ing- 
ton'  there  \\cre  faint  traces  in  the  K.  in  the  form  of  ;i  low,  pale  arch.  At  _  a.  in.  there  was  a  pale, 
vertical  streak  in  the  KSK.  which  developed  at  ±15  into  an  irregular  band  (brightness  (Mo  1) 

sinuous  in  the  EXE.,  from  KSK.  in  Leo  to  the  XXW.  iu  Cygmis,  through  Leo  (/;).  Coma  Berenices, 

Canes  Venatici  (-<!,  Mootes  (A),  Hercules  and  Lyra.  This  band  was  hardly  changed  at  .'!  a.  in., 
having  merely  moved  a  trifle  higher  so  as  to  pass  through  the  tail  of  Ursa  Major,  and  at  3.15  i> 
was  fading,  leaving  merely  the  part  south  of  the  magnetic  meridian.  At  I  a.  in.  a  rather  broad, 

sinuous  band  (brightness  1)  crossed  the  /enith  from  the  KSK.  in  Virgo  to  the  XW.  in  Andromeda, 

through  Leo,  Coma  licreniees.  Ursa  Major,  Camelopardalis,  Ursa  Minor  and  Cassiopeia.  At 

1.15  this  had  become  a  narrow /one.  broadest  in  the  KSK..  with  the  same  starting  points,  but  pass- 
ing west  of  the  /enith  through  Draco  and  Cephcns,  waving  slowly  near  the  /enith  and  drifting 

westward.  This  developed  into  a  very  broad  and  bright  /.one  between  the  observations,  diminish- 

ing to  a  band  at  5.15.  and  passing  through  Pegasus,  Andromeda.  I'd  sens.  Auriga.  I'rsa  Major 
and  Leo  Minor  (brightness  1).  At  0.15  a  similar  band  ran  through  Pegasus.  Laeerta,  Cygnus, 

Draco,  Corona  P>orealis  and  Bootes.  At  7.15  a  paler  band  (brightness  0  to  1}  passed  through 

Aries,  Taurus.  Orion,  Gemini.  Cancer  and  Leo,  but  at  8.15  there  were  merely  traces  oxer  the  south- 
ern horizon.  At  9.15  there  was  a  quiet  white  arch  (brightness  1)  from  the  SK.  to  NYV.,  with  its 

crown  at  an  altitude  of  about  15°  from  the  southern  horizon,  with  streamers  at  the  SK.  end  of  the 
arch  in  Corona  Borealis  and  in  the  XE.  iu  Cygnus,  Vulpecula  and  Laeerta.  The  arch  had  risen  a 

little  at  10.15,  and  reached  to  the  XXYY.  At  the  same  time  the  entire  southern  half  of  the  sky 

was  tilled  with  a  diffuse  light  (brightness  0  to  1)  and  pale  streamers  (brightness  o  to  1)  forming  a 

corona  and  occupying  Taurus.  Gemini,  Camelopardalis,  Perseus,  Cassiopeia,  Cepheus,  Laeerta 

and  Cygnus.  At  11.15  the  greater  portion  of  the  sky  between  the  zenith  and  the  southern  horizon 

was  filled  with  nearly  parallel  bands  (brightness  0  to  1)  running  ESK.  and  AY  NAY.  from  horizon 

to  horizon.  There  was  a  slight  magnetic  disturbance  from  10  to  11  a.  m. 

Frlii-iittri/  !•">,  1883,  9.15  a.  m.  to  10.15  «.  HJ. — Though  the  early  part  of  the  evening  was  clear,  it 
became  cloudy  by  L'  a.  m.,  local  time,  but  the  sky  was  partially  clear  at  9.15  and  10.15  ( \Yashington). 
At  the  first  observation  faint  traces,,  with  slight  motion,  slowly  shifting,  were  visible  near  the  zenith 
and  in  the  XW.,  and  at  the  latter  faint  traces  could  be  seen  through  the  haze  and  clouds.  The 
needles  were  but  slightly  disturbed. 

February  14,  18S3,  1.15  a.  m.  to  8.15  «.  m. — It  was  cloudy  and  snowing  up  to  about  11  p.  m., 
local  time,  (Washington,!  to  1.15  a.  m.),  when  it  began  to  clear,  remaining  clear  till  !>  a.  m.  (Wash 

ton).  At  1  to  1.15,  while  the  stars  were  still  mostly  obscured,  a  /one.  apparently  very  broad  and 

rather  bright,  was  seen  crossing  the  zenith  through  the  clonds  and  ha/.e.  At  5.15  a  band  with 

motionless  streamers  (brightness  0  to  1)  ran  through  Pegasus.  Cygnus.  Cepheus.  Draco,  and  Ursa 

Major.  At  0.15  there  was  a  short  band  (brightness  0  to  1)  through  Leo  and  Cam  er  and  a  few 

patches  of  light  in  Gemini,  Auriga,  and  Pisces.  At  7.15  and  S.15  a.  m.  there  v.ere  merely  faint 

traces  in  the  S.  There  was  a  moderate  magnetic  disturbance  at  ',»  and  10  a.  m. 
Fi'bnuiry  15,  1883,  8.15  <i.  >,i.  to  10.15  it.  m. — Most  of  the  night  was  cloudy,  but  it  was  clear  from 

Still  daylight.  Faint  traces  of  aurora  were  seen  at  the  /.enith  and  in  (he  XK.  at  8.15  a.  m.,  and  at 

10.15  a.  in.  there  was  a  white  and  quiet  arch  (brightness  1),  with  rays  centering  towards  the  /enith, 

occupying  Hercules,  I'rsa  Minor,  and  Gemini.  It  was  broad  daylight  at  the  next  observation. 
There  was  no  magnetic  disturbance. 

Ffliriiin-i/  1C.,  lss.">.  li  n.  in.  to  11.15  ti.  in. — At  -  a.  m.  there  was  a  pale  arch  in  the  K..  siarling 
low  in  Leo  in  the  KSK..  passing  through  fi  Leonis.  Coma  Berenices,  the  corner  of  Canes  Venatici, 

ISootcs  (/;),  and  Hercules,  fading  near  a  Lyra',  with  a  lower  branch  from  the  same  starting  point, 

reaciiing  a  I'.i.iites  (biighlncss  0  to  I).  This  had  become  slightly  irregular  and  not  so  high  at  LM5, 

and  remained  in  neaily  the  same  place,  but  was  faded  to  traces  at  '.'>  to  ,'!.15.  The  sky  was  clouded 
at  1  a.  m.  with  patches  of  fleecy  cloud,  which  cleared  away  at  1.15.  pai  tiy  exposing  a  bioad  broker. 
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/.OIK-  o!'  ninny  bands  (brightness  It  to  1)  apparently  covering  most  of  tli:-  sky.  The  sky  \vas  again 
partially  clondy  at  the  next  observation,  and  traces  only  wen-  visible.  At  (i.15  one  band  with 
streamers  in  rapid  vibration  from  \V.  to  E.  passed  through  Bootes,  Canes  Vcnatiei,  Ursa  Major, 

Lynx,  and  Draco,  while  a  second  band,  wholly  of  streamers  in  rapid  motion,  ran  from  Leo  to 

Gemini,  with  a  lew  patches  in  Virgo  and  Boiiles  (brightness  I  to  2).  At  7.15  a  quiet  band  (bright- 

ness 1 1  crossed  the  zenith  from  Hercules  through  Draco,  1'rsa  Minor,  Camclopardalis.  Auriga, 
and  Taurus.  There  were  nothing  but  traces  at  8.15,  nor  was  any  observed  for  two  observations, 

though  the  sky  was  clear,  but  at  the  next  two  observations  traces  were  observed  near  the  xenith 

at  10.15  and  in  the  SW.  at  11.15.  At  the  next  hour  it  was  daylight.  There  was  :i  slight  magnetic 
disturbance  at  10  a.  m. 

I'rlinuiri/  17.  1883,  '•'>  a.  m.  U>  5  «.  m, — The  weather  was  cloudy  till  !)  a.  m.,  local  (3  a.  in.  Wash- 
ington), when  the  clouds  cleared  away,  leaving  the  sky  covered  with  haze,  through  which  a  some- 

what sinuous  band  wa.s  visible  (brightness  apparently  1),  crossing  the  zenith  from  near  the  horizon 

KXW.  and  ESE.  This  had  broadened  into  a  zone  at  3.15  with  one  bright  streak  (brightness  1  to 

2)  in  the  NW.  Most  of  the  stars  were  obscured.  At  4  the  sky  was  much  clearer,  and  there  was 

an  arched  band  (brightness  1  to  2)  from  the  XX  W.  in  Pegasus  to  E.  by  S.  in  Virgo,  through  Cygnu.s 

(e),  Lyra  (just  below  «-),  Hercules,  Serpens.  and  Bootes.  At  4.15  it  was  paler  (brighSiess  1),  ami 
growing  double  from  the  eastern  end.  It  began  to  cloud  again  at  5.  so  that  traces  only  wen- 
visible.  There  was  a  considerable  magnetic  disturbance  between  S  a.  m.  and  1  p.  m.,  reaching  its 
maximum  at  11  to  12. 

Fcliriuiri/  IS.  18S3.  11.15«.  m.  to   .'. — The  weather  was  cloudy  all  night,  but  traces  of  aurora 
were  visible  through  the  clouds  at  11.15  a.  in.  The  magnetic  needles  were  very  quiet. 

i-'tlntanj  20.  1*83.  8  ti.  m.  to  ii.15  a,  m. — The  weather  was  cloudy  most  of  the  night,  but  cleared 
away  sullieiently  at  S  to  8.15  and  !>  to  0.15  a.  in.  (3  and  1  a.  m.  local)  to  allow  aurora  to  be  seen. 

This  consisted  of  traces  merely  at  the  first  observation,  but  at  the  second  of' two  quiet  bands 

(brightness  t)  to  1),  one  from  Auriga  through  Perseus  to  ( 'assiopeia.  and  the  other  from  Andromeda 
through  Pegasus  to  Delphimts.  The  magnetic  needles  were  considerably  disturbed  from  4  to  1 1 
a.  m.,  the  disturbance  reaching  its  maximum  at  7. 

Primary  21  and  22,  1883,  11.45  p.  m.  io  11.15  a.  m. — The  twilight  had  not  completely  faded  at 
7.i;0p.  m.  (11.45,  Washington),  when  a  twisted  streak  tinged  with  yellow  was  observed  crossing  the 

zenith  from  NAY.  to  SE.  (brightness  0  to  1).  By  12.15  a.  in.  this  was  reduced  to  a  bunch  of  stream- 

ers in  (.'ygnus  and  Lyra,  and  a  faint  baud  through  Lyra,  Hercules,  and  I'rsa  .Major,  and  had  wholly 
disappeared  at  1  a.m.  At  1.15  shifting,  twisted  streaks  and  bands  of  streamers  with  considerable 

motion,  (biightness  Otol),  tinged  with  yellow  and  rose,  appeared  in  the  X.,  occupying  Lyra,  ('ygnus, 
Cepheus,  and  Draco.  At  2  a.  in.  a  very  pale  band  ran  from  Cygnus  («•)  in  XXW.  throngh  Draco 
and  Ursa  Major  («•).  ending  in  the  moonlight  ESE.,  and  was  wholly  gone  at  2.15.  At  3  a.  m.  then- 
was  a  pale  band  west  of  the  xenith,  from  the  XW.,  in  Pegasus,  through  Andromeda.  Cassiopeia, 
Auriga,  and  Gemini.  This  was  replaced  at  3.15  by  a  similar  band  in  nearly  the  same  position  as 
the  «.ne  observed  at  2  a.  m.  Traces  merely  were  observed  at  4  to  4.15.  At  5  two  bands  ran  from 

Bootes  and  Virgo  through  Coma  Berenices.  Leo.  Leo  Minor.  Gemini,  and  Auriga  to  Taurus,  with 

bunches  of  slowly  vibrating  streamers  in  Bootes  and  Virgo  (brightness  0  to  1).  Traces  only  were 

observed  at  <J  and  s.  At  0.15  there  was  a  quiet  arch  (brightness  0  to  1)  in  the  S.  from  ESE.  to 

WNW.,  with  an  altitude  of  about  15°,  and  a  quiet,  striated  arch  (brightness  (I  to  I)  through  Her- 
cules. Draco,  and  Gemini.  At  10.17  a.  m.  the  arch  in  the  S.  was  unchanged,  while  a  second  similar 

arch  about  Id  to  l.Y  in  breadth  ran  from  ESE.  to  SW.,  while  a  third  arch  ran  from  KXE.  through 

Cygniis.  1'isa  Minor,  and  Lynx  to  Cancer,  with  streamers  in  the  X  1C.  and  a  luminous  patch  in 
Gemini  lall  brightness  0  to  1).  At  11.15  there  was  a  well-delincd  yellow  corona  :  brightness  i'  , 
quivering  rapidly,  occupying  Cygnus,  Hercules.  Corona  Borealis.  Bootes.  Canes  Venatici,  Leo 

Minor.  I'rsa  Major,  and  Ursa  Minor,  also  Auriga  and  Perseus.  The  needles  were  considerably 
disturbed  all  night,  the  disturbance  reaching  its  maximum  between  10  a.m.  and  12  m. 

I'rlinuinj  22,  anil  23,  1883,  1.55  p.  in.  to  8.15  a.  m. — At  11.55  the  aurora  consisted  of  indistinct 
patches  and  s!  reamers  in  the  XK..  which  at  12.15  a.  in.  had  developed  into  a  faint  corona,  center- 

ing in  Camclopardalis.  It  was  made  of  shifting  streamers,  which  were  short,  except  in  the  XYV. 

suid  SE.  At  1  there  was  a-  broad,  highly  modified  zone  occupying  large  parts  of  the  sky,  made  up 
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of  twisted  streaks,  angular  curtains  and  streamers,  with  some  motion  (brightness  mostly  1,  reach- 

ing '2  in  some  places).  Two  bands  were  well  delined,  one  on  the  eastern  edge  from  Leo  through 

Leo  Minor,  I"  rsa  Major,  Draco,  Ursa  Minor  and  Draco  again  to  Lyra,  and  the  other  oil  the  west- 
ern edge  through  Cancer.  <  'anis  Minor.  Ucniini,  'i  Tauri,  I'erseus.  and  Andromeda.  The  zone  had 

moved  toward  the  W.  at  1.1. ~>  and  was  not  so  well  defined,  while  a  band  of  indistinct  shifting  cur- 
tains ran  from  Orion's  belt  to  Canis  Minor  (a)  and  curving  buck  to  fi  Tauri.  At  2  a.  m.  a  broad 

band  ran  from  the  ESE.  in  Hydra  through  Leo,  Leo  Minor,  Lynx  and  I'rsa  Major,  Camclopard- 
alis,  I'rsa  Minor.  Cassiopeia,  and  Andromeda  to  NW.  in  Pegasus.  This  was  constantly  changing 
its  shape  with  rapid,  twisting,  whirling,  and  waving  motion,  shifting  also  from  E.  to  W.  and  back 
again.  It  was  tinged  with  shifting  colors,  pale  green  and  rose  (brightness  2  to  3).  There  were 
also  quieter  bands  from  the  same  starting  points  lying  towards  the  SW.,  the  lowest  passing  through 
the  Hyades.  The  main  aurora  had  faded  to  traces  at  2.15,  leaving  large,  patches  of  luminous  haze, 
while  a  narrow  band  (brightness  2)  ran  from  Pegasus  through  Cygnns,  Lyra  <. j,  and  Bootes 
At  3  a.  m.  a  narrow,  twisted,  shifting  band,  composed  partly  of  streamers,  passed  close  to  the  ze- 

nith from  E..  low  in  Uoiitt-.-,  through  the  tail  of  Ursa  Major,  Draco,  Ursa  Minor,  Cepheus,  Cassi- 
opeia, and  Andromeda  to  the  NW.  in  Pegasus  (brightness  1  to  2),  with  two  pale  arched  bands  in 

the  SW.,  the  lower  from  Pegasus,  through  Aries,  Taurus  (a),  the  head  of  Orion  and  Canis  Minor 

(«•),  ending  in  the  moonlight  SIC.  It  was  much  faded  and  broken  at  3.1<i.  At  I  a.  in.  there  was 
a  similar  band,  tinged  with  green  and  rose,  starting  high  in  the  NW.  in  Perseus,  passing 

through  Auriga  (6)  Lynx,  Leo  Minor,  and  Coma  Berenices,  ending  in  the  ESE.,  shifting  and  wav- 
ing. 4.15  found  it  broken  and  shifting,  passing  throng!)  («)  Auriga-,  with  some  ill-de-lined  patches 

and  bands  in  the  SW.  Traces  only  were  observed  in  the  SE.  at  f>,  and  no  more  was  seen  till  8.15, 
when  a  rapidly  waving  band  ran  from  Taurus  through  Auriga,  Camelopardalis,  and  Ursa  Minor 
to  Bootes  i  brightness  1  to  2).  The  needles  were  considerably  disturbed  from  11  p.  m.  to  10  a.  m., 
the  greatest  disturbance  being  at  2  a.  in. 

February  23  and  24,  ls,S3,  11.55  p.  m.  to  1 1.17  a.  m.— When  the  aurora  was  first  noticed,  shortly 
before  midnight,  Washington  time  (0.40  local),  it  was  in  the  form  of  two  faint,  slightly  arched 

bands  in  the  >"E.  about  ofP  above,  the  horizon.  At  12.15  it  was  an  arch  of  tine  streamers,  with  its 
extremities  bearing  NW.  by  N.  and  ESE.,  and  its  altitude  about  3(1°  (brightness  1).  This  band 
was  essentially  unchanged  in  character  and  position  at  1  a.  m.,  with  an  additional  hazy  band 

(brightness  1),  from  nearly  the  same  starting  points,  passing  through  Leo,  Leo  Minor,  I'rsa  Major, 
Draco.  I  'rsa  Minor,  Cepheus,  and  Cyginis.  This  had  disappeared  at  1.15  to  1.20,  leaving  the  first 
band,  which  had  become  more  compact  and  brighter  (brightness  1  to  2).  At  2  a.  m.  there  was  a 
regular  arch  (brightness  1)  from  the  ESE.  in  Virgo  to  the  NNW.  near  fi  Cygni,  through  Coma 

Berenices'Bootes,  Corona  Borealis,  Hercules,  and  Lyra  («•).  This  was  fading  rapidly  at  2.15  to 
2.20.  There  was  no  aurora  al  '•'>  or  f,  though  faint  and  fugitive  traces  were  noticed  between  the, 
two  hours.  At  4.15  there  were  faint  traces  in  E.  and  a  band  (brightness  0  to  1)  from  N  W.  in  IV 
gasns  through  Andromeda,  Perseus,  and  Auriga.  From  5  to  5.20  a.  m.  there  was  a  yellowish  zone 
(brightness  1  to  2)  with  the  bands  in  rapid  waving  motion  from  Orion  to  Bootes  and  Serpens 

through  Gemini,  Lynx.  I" rsa  Major,  and  Canes  Venatici.  From  fi  to  0.20  there  was  a  band  of 
streamers  (brightness  0  to  1)  vibrating  rapidly  from  W.  to  E.,  running  through  Perseus,  Cassiopeia, 
Cephens.  Cygnus,  Lyra,  and  Hercules.  At  7.20  and  S.20  traces  only  were  observed,  and  also  at 
!».17.  when  they  were  in  the  SE.,  white  and  shifting.  At  10.17  there  were  curtains  from  NNW.  to 
ESE.,  with  streamers  in  Leo  Minor.  All  were  white,  with  occasional  tinges  of  green  and  yellow, 
and  changing  form  and  position  very  rapidly.  At  11.17  there  were  faint  traces  near  the  zenith, 
with  faint  streamers  in  the  W.  The  needles  were  jnore  or  less  agitated  all  night,  the  disturbance 
being  extreme  at  S  a.  in.,  9  to  0.30  a.  in.,  and  2  to  2.40  p.  in. 

I'l-hrinn-i/  L'5.  ISS3.  12.15  n.  m.  in  9.17  n.  «. — Tlie  aurora  began  as  a  faint  bunch  of  streamers 
in  the  SE.  at  12.15,  and  at,  1  a.  m.  had  developed  into  four  bands  of  ill-defined  curtains,  forming 
a  sort  of  zone  in  the  SW..  with  its  starting  points  NW.  in  Pisces  and  ESE.  in  Hydra,  the  upper- 

most passing  through  Triangulum,  Perseus,  Auriga,  (lemini,  Cancer,  and  Leo.  the  lowest  through 
Canis  Minor,  Orion,  and  Taurus,  with  slight  waving  motion  (brightness  I).  It  had  the  same  general 
character  at  1.15  to  1.20,  but  was  rather  lower.  Erom  2  to  2.15  it  was  nearly  in  the  same  position, 
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1  ,:f  the  curtains  were  shifting  and  turning  into  bands  (brightness  2  to  3).  The  lowest  band  begin- 
ning as  a  patch  of  curtains  just  above  Sirins,  and  Anally  formed  an  arch  (2.20),  made  up  of  short, 

ill  defined  streamers,  quivering  slightly  (brightness  3),  rather  brightly  colored,  green,  yellow,  arid 

rose,  passing  just  above  Sirius  and  through  />'  Orionis.  The  curtains  broke  partially  into  streamers 
and  moved  up  towards  the  zenith,  having  developed  at  3  a.  in.  into  au  elongated  corona  (bright- 

ness 1),  centering  towards  the  zenith,  with  its  longest  diameter  NE.  and  SE.,  nearly  reaching  the 
horizon  at  these  points,  the  other  streamers  reaching  as  low  as  Arcturus  in  the  XW.  and  Aide- 
baran  in  the  SYV.  The  streamers  were  uncolored  and  shifting.  For  the  next  half  hour  there  was 
no  definite  arrangement  of  aurora,  but  the  sky  was  covered  with  sinuous  bands  and  scattered 
streamers  all  constantly  changing  position  and  brightness,  the  bands,  as  a  rule,  at  right  angles  to 
the  magnetic  meridian,  mostly  E.  of  the  zenith.  At  t  a.  m  there  were  two  or  three  broad  shifting 

bands  (brightness  1  to  2)  from  the  SSE.  in  Virgo,  spreading  out  through  Leo  and  Vrsa  ."Major, 
forming  an  irregular  corona  at  the  zenith  about  00°  in  width,  with  two  paler  bands  from  the  saino 
starting  points  along  the  SW.  horizon  through  Canis  Minor  and  Orion,  ending  in  Taurus.  X\V. 
The  corona  had  changed  at  4.1,5  into  a  broad,  shifting  zone,  ending  in  XW.  in  Taurus,  with  consid- 

erable waving  motion  in  the  NW.  From  5  to  5.20  there  was  a  broad  band  of  waving  curtains  in 
the  NE.  from  Pegasus  through  Lacerta,  Cygmis,  Lyra,  Hercules,  and  Corona  Borealis  (brightness  1. 

to  '2).  From  (J  to  (>.2()  there  were  t  wo  yellowish  bands  (brightness  1  to  2)  in  the  SW.  through  Taurus, 
Orion,  Auriga,  Gemini,  Cancer,  Leo,  and  Coma  Berenices.  Traces  only  were  observed  at  the  next 
observation.  At  s  to  8.20  a  taint  band  (brightness  0  to  1)  ran  from  Auriga  through  Lynx.  Ursa 

."Major,  Canis  Venatici,  and  Bootes,  and  the  last  faint  traces  were  seen  at  0.17  a.  m.  There,  was 
considerable  disturbance  all  night. 

February  25  and  2(>,  \lAop.  m.  to  10.20«.  m. — At  11.15  p.  m.  there  was  a  regular  arch  in  the  XE., 
with  its  extremities  bearing  ESE.  and  NW.,  with  its  crown  about  40°  in  altitude  (brightness  0  to 
1),  remaining  in  the  same  position  at32.  At  12.15  it  was  rising  in  altitude  and  had  become  brighter 
(1  to  2)  in  the  NW.,  where  it  was  tinged  with  rose,  and  sent  up  rather  long  streamers.  From  1  to 
1.20  the  arch  was  of  the  same  character,  but  lower,  passing  through  Hercules,  Corona  Borealis, 
and  Bootes  (above  «),  ending  in  Virgo,  with  streamers  in  Cygnus  (brightness  2  to  3).  The  arch 
was  shifting,  and  tinged  with  green,  yellow,  and  rose.  At  2  a.  in.  there  was  a  rather  broad  zone 
(brightness  2),  with  the  starting  points  NXW.  in  Pegasus  and  ESE.  in  Crater,  occupying  Leo, 
Leo  Minor,  Canes  Venatici,  Ursa  Major,  Camelopardalis,  Ursa  Minor,  Cephens,  Cassiopeia,  and 
Andromeda.  This  had  drifted  west  at  2.15,  leaving  only  a  faint  band  in  its  original  position, 
while  the  zone  now  passed  through  the  square,  of  Pegasus,  the  Pleiades,  Pei sens.  Gemini,  and 
Cancer-  This  began  to  grow  twisted  in  the  E.  and  developed  into  curtains  which  rapidly  increased 
in  brightness  (brightness  3),  showing  some  color  beginning  to  whirl  and  spread  toward  rlie  zenith 
and  eastward.  When  this  was  reached  the  motion  became  very  rapid,  and  the  aurora  formed  a 
sort  of  spiral  corona,  made  up  of  bands  of  curtains,  centering  round  the  zenith  and  covering  nearly 
the  whole  sky.  This  moved  last,  and  in  fifteen  minutes  was  reduced  to  large  hazy  patches,  with 
bright  streaks  in  the  N E.  At  3  a.  in.  there  was  a  short  arch  (brightness  2  to  3)  from  the  E.  low  in 
Bootes  to  NNW.  in  Cygnus,  through,  s  and  ft  Cygni,  Hercules,  and  Corona  .Borealis.  A  second 
arch  appeared  above  this  at  3.15,  when  both  were  broken  into  line  streamers,  which  shifted  and 
developed  into  homogeneous  bauds  again  before  3.20.  At  4  a.  m.  there  were  bunches  of  streamers 
(brightness  2)  in  the  place  of  the  arch  at  the  last  observation,  with  traces  of  a  very  faint  zone 
across  the  zenith.  From  4.15  to  4.20  there  were,  only  traces  in  the  E.  and  HE.,  with  much  diffused 
luminosity  all  over  the  sky.  From  5  to  5.20  there  were  only  traces  again  in  the  S.  No  more  was 
seen  till  7  a.  in.,  when  there  was  a  belt  of  waving  bands  through  Taurus,  Orion,  Gemini,  Leo,  Ursa 
Major,  Canes  Venatici,  Coma  Berenices,  and  Bootes,  from  NW.  to  SE.,  with  a  band  of  strciMin  is 
(brightness  1  to  2)  running  N.  to  SE.  through  Cassiopeia,  Cepheus,  Cyguns,  Lyra,  Draco,  Hercules, 
Corona  Borealis,  and  Bootes,  vibrating  rapidly  from  W.  to  E.  Traces  alone  were  observed  in  the  SE. 
from  S  to  S.20.  At  10.20  there  was  a  faint  white  arch  across  the  zenith  from  the  SK.  to  XW.  There 

was  no  marked  disturbance  of  the  needle  till  1  p.  m.,  when  it  was  violent,  but  of  short  duration. 
February  27,  1S.S:S,  12.15  a.  m.  to  10.17  p.  m. — The  weather  cleared  between  12  and  1  a.  m..  dis- 

closing an  arch  (brightness  1  to  2),  partly  obscured  by  clouds  in  the  NE..  passing  through  Arcturus 
and  n  Coroiuc  Borealis,  with  streamers  beginning  to  develop  at  1.20  in  and  above.  Cygnus.  At  2 
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a.  in.  two  or  three  broad  sinuous  liancls  were  to  be  seen  through  the  Laze  crossing  (la-  zen.th  from 

XW.  to  SE.,  one  through  Cassiopeia  and' one  through  Ursa  Major.  From  2.15  to  2. 20  there  was  n 
zone  of  broad  bands  east  of  the  /enitli,  partially  obscured,  especially  near  the  hori/ou,  coming  up 
through  Leo,  with  the  upper  band  through  Ursa  Major  and  Uodtcs  (a)  (brightness  apparently  1  to 

'_').  At  '•'•  a.  in.  there  was  a  /.one  of  broad  bands  with  the  starting  points  alone  obscured  in  the  XX\Y. 
and  KSE.,  occupying  Leo,  Leo  Minor,  Ursa  Major,  Draco,  Ursa  Minor,  (.'ygnus,and  Laccrta  (bright- 

ness 1  to  2).  From  :$.15  to  3.20  it  was  brighter  (brightness  2)  and  west  of  the  zenith,  occupying 
Andromeda.  Triangulum.  Aries.  Taurus,  Perseus,  Auriga,  Gemini,  and  Aries.  At  4  a.  in.  nearly 
the  whole  sky  was  covered  with  broad,  shifting,  sinuous,  hazy  bands  running  generally  XW.  and 
SE.  [brightness  1),  with  some  brighter  streaks  (brightness  2)  in  the  E.  This  had  all  condensed  at 

•Ll~>  to  4.20  into  a  broad  arched  band  (brightness  2)  in  the  NE.  from  Virgo  to  Pegasus,  passing 
through  l>o;'>tes.  Serpcus,  Hercules,  Lyra,  and  Cygnus,  sending  up  streamers  in  the  XW.  and  de- 

veloping into  a  sort  of  zone.  From  5  to  5.20  there  was  a  quiet  baud  (brightness  0  to  1)  runuiug 
through  Taurus,  Orion,  Canis  Minor,  and  Leo  into  Virgo.  Traces  only  were  seen  at  the  next  ob- 

servation, but  from  7  to  7.20  there  was  a  quiet  baud  (brightness  0  to  1)  through  Cassiopeia,  Ccpheus, 
Draco.  Hercules,  and  Bootes.  A  slightly  waving  band  at  8  to  8.20  ran  through  Orion,  Gemini, 

Cancel-.  Lynx,  Ursa  Major,  and  Leo  (brightness  1).  At  9.17  a.  in.  there  was  a  white,  quiet  arch 
over  the  southern  horixon  from  SE.  to  WXW.,  with  the  crown  at  ail  altitude  of  about  15°  and 
a  broad,  quiet,  irregular  band  from  the  E.  through  Lacerta,  Cepheus,  Ursa  Minor,  Ursa  Major,  and 

Lynx  to  ( 'ancer  (brightness  1).  At  10.17  there  was  a  corona  elongated  from  ESE.  to  "\\'XW.,  occu- 
pying Sagitta.  Hercules,  Lyra,  Draco,  I'rsa  Major,  Leo  Minor,  and  Gemini  in  the  E.,  S.,  and  W.  It 

underwent  a  slow,  constant  change  of  form  and  position  (brightness  1).  There  were  also  long 
streamers  in  Lacerta,  Andromeda,  Triangulum,  Perseus,  and  Arius,  and  a  broad,  luminous  band 
near  the  horixon  from  the,  S.  to  SW.  The  magnetic  needles  were  considerably  disturbed  all  night. 

Fi'bnKtnj  28,  188,'!,  1.15  «..  in.  to  5.20  «.  m. — The  sky  was  covered  all  night  with  clouds,  which 
at  intervals  broke  away  and  became  hazy  enough  to  allow  some  of  the  stars  to  be  seen.  Between 
1  and  2  a.  in.  bright  bands  in  pretty  active  motion  could  be  seen  through  the  clouds,  particularly 
in  the  SE.  and  X  W..  where  there  was  a  bright  loop  with  its  convexity  towards  the  zenith.  At  2  a.  in. 
a  band  of  bright  curtains,  waving  rapidly,  could  be  seen  through  the  clouds  in  the  XE.,  at  an  alti- 

tude of  about  30°.  From  2.15  to  2.20  there  were  twisted  streaks  and  streamers  from  the  XW.  to 
SIC.,  and  partial  coronas,  bright  and  shifting,  seen  through  the  clouds.  Bands  could  be  seen 
through  the  clouds  in  the  SW..  which  were  less  obscured  from  4.15  to  4.20,  so  that  the  upper  was 

observed  to  pass  through  «•  Leon  is,  «  Orionis,  and  o'Tauri.  This  faded  rapidly,  while  a  zone  ob- 
scured by  the  haze  developed  from  the  SE.  towards  the  zenith.  The  clouds  then  thickened  up  so 

that  traces  only  were  seen  in  the  S.  at  5  to  5.20.  The  needles  were  disturdcd  violently  all  night. 
Fcliru/irti  28  tmd  Mitrch  1. 1883, 11.30  p.  m.  to  10.40  «,  m.— The  sky  cleared  off  while  the  twilight 

was  still  bright,  and  only  the  large  stars  were  visible,  and  there  appeared  a  bright  aurora,  proba- 

bly a  continuation  of  yesterday's,  as  when  first  seen  it  crossed  the  xenith.  It  was  a  yellowish, 
twisted  band,  which  ran  from  the  ESE.  to  WXW.,  and  appeared  shifting  and  agitated,  developing 
gradually  into  a  broad  zone,  while  at.  12.15,  when  the  sky  was  dark  enough  for  proper  observation, 
occupied  Cancer,  Cassiopeia,  Ursa  Minor,  Auriga,  Andromeda,  and  Pegasus,  and  was  in  rapid 
motion  (brightness  2).  At  1.15  to  1.20  the  zone  was  west  of  the  zenith  and  somewhat  obscured  by 
clouds  and  haze,  especially  at  the  starting  points.  It  was  observed  to  pass  through  Gemini,  Au- 

riga. Perseus,  and  Andromeda  (brightness  2),  shifting  and  waving.  At  3  to  3.15  it  had  subsided 
to  quiet  bands  (brightness  1)  from  Leo  through  Canis  Minor,  Orion,  Taurus,  and  Aries.  At  4.17 
there  was  a  quiet  arch  over  the  southern  horixon  from  SE.  to  XW.,  with  its  crown  at  an  altitude 

of  alinut  IS"  or  i!<r,  and  a  zone  of  broad  bands  from  the  SE.  to  XW.,  occupying  most  of  the  sky 
between  Cygnus  and  Lynx,  and  drifting  slowly  towards  the  W.  (brightness  of  all  '•',).  Traces  only 
in  the  X.  and  W.  \\cic  visible  at  the  next  hour.  At  <i.!7  there  was  a  zone  of  broad  bands  (bright- 

ness :;  to  I;  from  XW.  to  SIC.,  stretching  in  width  between  Ursa  Major  andCygnns.  rapidly  chang- 
ing form  and  position,  and  bounded  on  the  SW.  edge  by  a  broad  curtain,  passing  through  Scrpcns, 

P.odtos,  Corona  P.orealis,  Leo  .Minor,  and  Gemini,  vibrating  rapidly  in  both  directions,  and  showing 
brilliant  pink,  green,  and  yellow,  with  also  a  broad,  quiet  band  from  the  Pleiades  to  Cygnus,  neai 
thf  northern  horizon.  At  7  to  7.20  there  was  ;v  band  of  rapidly  vibrating  streamers  (brightness  1 
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to  2)  from  Andromeda  through  Cassiopeia.  Cyguns,  Lyra,  and  Draco  to  Canes  Venatici,  and 
another  waving  band  from  Cygnns  through  Lyra.  Hercules,  Corona  Horealis,  and  Iloiites  to  Leo. 
This  had  subsided  to  traces  in  the.  E.,  S.,  and  W.  at  the  next  hour.  \Yaving  bands  (brightness  0 

to  1)  stretched  through  Aries,  Taurus,  (iemini,  Auriga,  I'rsa  .Major,  Leo  Minor,  Leo,  and  Cancer, 
at  t>  to  9.20.  At  10.17  there  were  faint  traces  near  the  southern  horizon  and  pale  streamers  in  the 

E.,  and  the  last  traces  were  seen  about  10.40  fading  in  the  dawn.  Yesterday's  magnetic-  disturb- 
ance continued  with  uninterrupted  violence. 
March  1  and  2,  1883,  11.45  p.  m.  to  11.17  a.  m. — The  aurora  appeared  to  be  fully  developed  as 

soon  as  it  grew  dark,  and  was  probably  a  continuation  of  yesterday's  aurora.  It  first  appeared  as 
two  streaming  bands,  starting  near  the  horizon  (southeast)  and  reaching  nearly  to  the  zenith.  At 
12  midnight  two  parallel  bands  of  curtains  crossed  the  zenith  from  SE.  to  NW.  At  12.15  tlicx- 
were  reduced  to  bunches  of  faint  streamers  in  the  SE.  and  NYV.,  which  soon  rose  and  developed 
into  curtains  across  the  zenith.  At  1  a.  m.  there  was  a  narrow  band  of  waving  curtains  (bright- 

ness 1),  starting  in  Virgo,  E.  by  S.,  running  through  the  sickle  of  Leo  and  doubling  back  through 
Leo  Minor,  Ursa-  Major  (a  and  ft),  Draco  and  Cygnus  (a),  with  hazy  bauds  spreading  from  Pegasus 
up  through  Cassiopeia  to  the  zenith.  At  1.15  to  1.20  these  had  developed  into  a  broad  shifting 

zone,  edged  with  curtains  (brightness  2  to  3),  starting  ESE.  in  Leo  and  N"W.  in  Pegasus ;  in 
breadtli  extending  from  <r  Aurigte  to  ft  Ursic  Majoris.  At  2  a.  m.,  rising  from  the  same  starting 
points,  bands  (brightness  1)  and  curtains  (brightness  2)  covered  the  whole  sky  from  the  eastern 
horizon  to  Auriga.  The  whole  was  constantly  shifting,  and  brightest  near  the  zenith,  where  it 
formed  a  sort  of  elliptical  corona.  At  2.20  this  was  reduced  to  one  main  baud  in  the  NE.  from 
Pegasus  NW.  to  Virgo  ESE.  through  Cygnus  («),  Lyra  (a),  Corona  Borealis  and  Bootes  (a),  and 
indefinite  (0  to  1)  bauds  spreading  up  from  each  end  towards  the  zenith.  The  band  soon  devel- 

oped into  three,  the  middle  the  brightest,  and  colored  especially  with  a  pink  approaching  salmon 

color.  It  was  in  rapid  lateral  motion  from  the  N"\Y.  and  all  was  changing  rapidly.  At  3  a.  in.  it 
was  reduced  to  a  few  bands  low  in  the  NE.  At  3.15  to  3.20  there  was  a  band  of  curtains,  making 
a  loop  in  the  NW.,  coming  up  from  Pisces  through  Andromeda,  Cyguus  and  Lyra,  with  other 
indistinct  bands  in  the  E.  The  loop  rose  and  became  a  twisted  band  across  the  zenith,  with  tinges 
of  the  usual  colors.  At  4  a.  in.  most  of  the  sky  was  covered  with  streaks  (brightness  1  to  2)  and 
broad  hazy  bands  radiating  from  near  the  horizon  in  the  NW.  and  SK.  At  4.15  there  was  a. 
diverging  sheaf  of  bands  in  the  N\V.  in  Pisces,  Triangnluni  and  Taurus,  and  a  broad  band  along 

the  northern  horizon  to  a  Lyra;  and  then  sweeping  up  almost  in  a  circle  through  Draco,  I'rsa 
Minor,  Leo  Minor,  and  Leo  to  Virgo  in  the  E.  by  S.  and  drifting  rapidly  westward  (brightness  1 
to  2).  At  3  to  3.20  there  were  two  bands  (brightness  2  to  3),  the  upper  quiet  and  the  lower  with 
streamers  vibrating  rapidly  from  W.  to  E.,  changing  color  from  rose  to  yellow  and  green,  running 
from  Taurus  through  Orion,  Canis  Minor,  Gemini,  Cancer,  Leo  Minor,  Leo,  Coma  Berenices  and 
Bootes  to  Virgo,  from  XW.  to  SE.  At  G  to  C.20  there  were  two  quiet  bands  (brightness  0  to  1), 
one  from  Serpens  through  Bootes,  Coma  Berenices,  Leo,  Cancer,  Auriga,  Taurus,  and  Aries,  and 
the  other  from  Andromeda  through  Cyguus  and  Hercules,  with  detached  patches  in  Canes  Ve 
uatici,  Ursa  Major  and  Camelopardalis.  Traces  only  were,  observed  at  the  next  two  hours.  At  9.1 7 
there  was  an  extensive  zone  (brightness  0  to  1),  running  V..  and  W.,  about  50°  broad,  drifting  slowly 
southward,  with  an  irregular  band  near  the  S\Y.  horizon  from  W.  to  SSW.,  and  quiet  streamers 
(brightness  0  to  1)  in  Auriga,  Perseus,  Triaugulum,  Andromeda,  Pegasus  and  Vulpecula.  Traces 
only  were  seen  at  the  next  two  observations  in  the  SW.  and  N.  at  10.17,  and  in  the  form  of  a 
shifting  corona,  fading  in  the  dawn  at  11.17.  The  magnetic  disturbance  still  continued. 

Mtnrlt  '2  <nid  3,  18S3,  1 1.  IT)  /;.  HI.  /<>  10.17  •«.  m.— The  twilight  was  so  bright  that  only  the  largest 
.stars  were  visible  when  the  aurora  was  first  seen.  It  began  with  streamers  in  the  SI-'.,  which  soon 
developed  into  a  twisted  band  across  the  zenith.  At  12.15  the  waving  band  was  in  the  same  posi- 

tion (brightness  :.»  to  3),  yellowish  green  in  color  and  tinged  with  rose,  and  soon  broke  into  four 
bands,  extending  40°  each  side  of  the  zenith.  At  1  a.  m.  a  moderately  wide  zone  (brightness  1  to  2) 
crossed  the,  zenith,  starling  KSK.  in  Leo  and  XYV.  in  Pegasus,  extending  in  width  from  it  Auriga* 

to  <t •  I'rsa-  Majoris,  while  two  outlying  hands  from  the  same  starting  points  (brightness  2)  ran 
through  Canes  Veiiatici.  I'rsa  Major  (//j,  Corona  Horealis,  Bootes,  Draco.  Lyra,  and  Cygnus.  The 
whole  was  n.ii  rower  and  fading  r.t  1. 15  to  1.20.  It  was  brightest  near  the  stalling  points  and 
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drifted  i-iist\\  ai  el,  much  obscured  by  clouds.  At  2  a.  m.  a  zone  about  (50°  broad,  crossiug  the  zenith 
from  SE.  to  N  W..  was  visible  through  the  thin  clouds  (brightness  apparently  1  to  2).  At  2.15  to 
2.20  (lie  sky  was  clearer,  though  the  starting  points  were  still  obscured.  The.  shifting  bands  were 
nil  west  of  the  zenith,  the  crown  of  the  lowest  passing  through  n  Tauri.  A  hazy  band  was  propa- 

gating rather  rapidly  from  the  BE.,  and  the  whole  faded  quickly  and  brightened  up  again.  At 
2.45  these  bands  in  the  W.  wore  still  pale,  but  somewhat  convoluted.  Suddenly  the  whole  shot  up 
to  the  zenith  with  lightning  rapidity,  burning  very  bright  (3  to  4),  and  developing  exceedingly 
rapid  motion,  both  waving  and  whirling,  with  rapid  changes  of  color  and  brightness.  It  passed 
the  zenith  in  about  two  minutes,  forming  a  semi-corona,  first  on  the  west  side  and  then  on  the  east. 
The  motion  was  mostly  from  the  NW.,  and  the  colors,  though  delicate,  were  exceedingly  bright. 
They  were  apple-green,  pale  yellow,  and  rose-pink,  in  the  usual  order,  the  latter  especially  beau- 

tiful. In  less  than  five  minutes  the  motion  subsided  and  the  aurora  faded,  leaving  the  sky  nearly 
co\ered  with  hazy,  spiral,  and  sinuous  bands  (brightness  mostly  1,  some  brightness  2),  appearing 
to  start  from  the  SE.  and  NW.,  forming  a  sort  of  vortex  round  the  zenith,  circling  and  waving 
slowly,  as  it  was  seen  at  the  3  a.  in.  observation.  At  3.15  to  3.20  there  was  in  addition  a  bright 
loop  in  the  NW.,  seen  through  the  clouds,  which  gradually  shifted  and  faded,  breaking  into  lumi- 

nous patches.  At  4  a.  in.  all  was  gone  except  a  bright  glow  in  the  NE.  showing  through  the  clouds, 
which  at  4.15  to  4.20  could  be  seen  to  be  an  arched  band.  A  shifting  broad  zone  (brightness  0  to  1) 
covered  most  of  the  sky,  and  began  to  develop  spirals  in  the  N.  At  5  to  5.20  a  slowly- waving  band 
(brightness  1  to  2)  ran  from  Triangulnm  through  Andromeda,  Cassiopeia,  Cepheus,  Ursa  .Minor, 
Draco,  and  Bootes.  Traces  only  were  seen  at  the  next  observation.  At  7  to  7.20  a  belt  of  quiet 
bands  (brightness  0  to  1)  ran  from  Taurus  through  Auriga,  Gemini,  Lynx,  Ursa  Major,  Leo  Minor, 
Canes  Venatici,  and  Coma  Berenices  to  Virgo.  Only  traces  were  seen  at  8.  At  0.17  there  was  a 
broad  arch  from  the  NW.  to  SE.,  with  its  crown  at  an  altitude  of  about  18°,  and  a  broad,  irregular, 

striated  arch  from  the  SE.  to  NNW.  through  Lyra,  Draco,  I'rsa  Major,  Lynx,  and  Gemini  (all 
brightness  0  to  1).  This  had  faded  to  traces  at  10,17.  This  aurora  was  probably  a  continuation 

of  last  night's,  as  it  appeared  highly  developed  at  dark,  and  the,  magnetic  disturbance  still  contin- 
ued, though  its  violence  was  greatly  abated. 
March  4,  1883,  12.15  <t.  m.  1o  10.17  a.  m. — Before  the  twilight  was  faded  there  was  a  faint 

arch  in  the  NE.,  whose  extremities  bore  E.SE.  and  NW.,  with  its  crown  at  an  altitude  of  about  20°. 
At  1  a,  m.  there  was  a  regular  arched  baud  (brightness  1)  in  the  NE.  from  ESE.  in  Leo  through 
Coma  Berenices,  Bootes,  Corona  Borealis,  Hercules,  Lyra,  and  Cygnus,  with  streamers  in  Cygnus, 
which  had  developed  at  1.15  into  the  upper  band  of  a  zone  of  three  bauds,  passing  through  // 

['}•<-.»  Majoris.  At  2  a.  in.  there  was  an  extensive  /one  (brightness  1  to  2)  starting  ESE.  in  Leo 
and  NNW.  in  I'egasus,  with  its  eastern  bands  in  the  position  of  the  aurora  last  noted,  and  the 
main  body  of  the  zone  crossing  the  zenith,  going  only  3°  or  4°  west  of  Polaris.  Ilere  it  began  to 
wave  and  circle,  while  the  band  through  >/  Ursa-  Majoris  was  now  made  up  of  short  streamers, 
vibrating  rapidly  from  E.  to  W.,  and  slightly  tinged  with  the  usual  colors.  At  2.15  the  main 

position  still  circling  had  reached  a  Auriga'  in  the  W.,  and  the  belt  of  streamers  had  become  a 
broad  sinuous  band  in  rapid  serpentine  motion  from  the  SE.,  again  breaking  into  longer  streamers, 
vibrating  from  NW.  to  SE.  The  western  portion  laded  out  in  about  five  minutes,  while  the  eastern 
subsided  to  quiet  bands  (brightness  1).  At  3  a.  m.  nearly  the  whole  sky  was  covered  with  hax.y 

-one  bands  (brightness  0  to  1)  from  a  Lyrse  to  Orion's  belt,  thinnest  near  the  zenith  and  most  nu- 
merous in  the  W.  At  3.15  to  3.20  these  were,  condensed  to  a  broad  shifting  baud  (brightness  2j  from 

I. eo  (ft)  in  the  ESE.  to  Pegasus  in  theNW.  through  y  and  n  Leonis,  Leo  Minor,  Lynx,  Auriga.  Per- 
seus, and  Andromeda.  At 4 a.m.  there  were  two  well-defined  arched  bands  (brightness  0  to  1)  in  the 

N  !•'.,  t  lie  upper  broad  and  the  lower  narrow,  starting  from  Triangulum  to  Serpens  through  Pegasus. 
Cygnus  (f.  and  ft),  and  Hercules,  with  much  diffused  luminosity,  reaching  up  to  the  zenith.  At 

•).!•">  to  4.20  (>e  bands  were  twisted  and  broken,  with  a  few  pale  streamers  in  the  ESE.,  soon  disap- 
pearing, and  evanescent  twisted  streaks  near  the  zenith.  At  5  to  5.20  one  band  ran  from  Aries 

through  Triangulmn,  Andromeda,  Cassiopeia,  Cygnus,  Lyra,  Draco,  Hercules,  and  Serpens,  and 
.•mother  short  band  from  Taurus  through  Auriga  and  Ursa  Major  (brightness  0  to  1).  At  C  to 
0.20  there  were  traces  only  in  the  S.  At  7  to  7.20  a  slowly  waving  band  (brightness  \  to  2)  ran 
from  Taurus  through  Orion.  Ccmini,  Cancer,  Leo.  and  Coma  Berenices.  At  M  to  S.20  there  was  a 
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quiet  baud  from  Pegasus  through  (Oriou,  Gemini,  Cancer,  Leo)  6,  Cygnus,  Aquila,  aud  Serpens 
(brightness  0  to  1).  At  9.17  there  was  a  diliused  arch  from  the  SE.  to  NN\V.,  with  its  crown  at 
an  altitude  of  about  20°,  with  faint  streamers  in  the  NNW.  At  10.17  there  was  a  faint  trace  of 
an  arch  across  the  zenith  from  SE.  to  NW.  Only  slight  magnetic  disturbance  was  noticed. 

M/n-ch  5,  1883,  12.15  «.  MI.  to  8.20  «.  MJ. — At  12.15  (about  7  a.  in.  local)  there  was  a  faint  arch  in 
the  NE.,  with  its  extremities  bearing  ESE.  and  NE.,  and  the  crown  at  an  altitude  of  about  45°, 
•with  streamers  in  the  NW.  At  1  a.  m.  a  broad  twisted  band  (brightness  1  to  2),  shifting  and  waving, 
crossed  from  ESE.  in  Leo  to  NNW.  in  Pegasus  through  Leo  Minor,  Ursa  Major,  Lynx,  Ursa  Minor, 
Cassiopeia,  Cepheus,  aud  Lacerta.  It  had  drifted  west  to  Auriga  and  Gemini  at  1.15  to  1.20,  and 
was  brighter  (brightness  2),  and  gradually  spread  towards  the  E.,  beginning  to  gyrate  in  the  SE. 

in  indistinct  curtains.  At  '2  a.  m.  there  was  a  rather  narrow  zone,  with  some  of  the  bands  approach- 
ing the  curtain  form  from,  nearly  the  same  starting  points,  broadest  from  C  Ursie  Majoris  nearly 

to  a  Auriga>,  with  the  bright  portion  mostly  NE.  of  the  zenith,  and  waving  somewhat.  It  was 
broader  at  2.15  to  2.20,  and  not  so  bright  (brightness  1),  and  the  bands  were  closer  together,  with 
less  motion.  At  3  there  was  a  very  broad  zone  (brightness  1  to  2)  from  nearly  the  same  starting 
points,  in  width  from  a  Lyric  and  «  Bootis  to  «  Canis  Minoris  and  a  Tauri,  brightest  on  the  eastern 
edge  and  in  the  part  west  of  the  zenith,  with  a  slight  waving  motion.  At  3.15  to  3.20  the  edges 
had  faded  and  all  was  slowly  fading  except  the  extreme  NE.  bend.  From  4  to  4.20  there  were 
remains  of  the  aurora  (brightness  0  to  1)  in  essentially  the  same  position,  which  had  nearly  all 
faded,  except  the  western  band,  at  4.20.  At  5  to  5.20  a  quiet  band  (brightness  2)  ran  through 
Taurus,  Gemini,  Oriou,  Cancer,  Leo,  Coma  Berenices,  aud  Bootes.  At  0  to  6.20  a  corona  (bright- 

ness 1)  covered  nearly  the  whole  sky,  centering  in  Ursa  Major,  and  in  rapid  motion.  Faint  traces 
of  this  still  remained  at  7  to  7.20,  and  traces  were  again  seen  in  the  NW.  aud  SW.  at  8  to  8.20. 
After  this  the  weather  became  cloudy.  The  magnets  were  comparatively  quiet  all  night. 

March  0,  18s:>.  3  a.  >u.  to  9.17  a.  m. — The  aurora  may  have  begun  a  little  earlier,  as  there  was  a 
bank  of  hazy  stratus  clouds  in  the  NE.,  but  the  first  that  could  be  recorded  with  certainty  was  at 
3  to  3.20,  when  there  were  ill-delined  luminous  patches  in  the  E.,  partly  obscured  by  clouds,  fol- 

lowed by  exceedingly  faint  vertical  streaks,  first  one  aud  then  three,  streaming  up  from  the  SE. 
towards  the.  zenith  with  a  better  defined  streamer  close  to  the  horizon  in  the  NNW.  at  .'!.20.  At 

about  .'i.40  these  had  developed  into  a  baud  (brightness  1)  from  the  clouds  in  the  ESE.,  across  the 
zenith  to  a  Andromeda?  in  the  NNW.,  which  broadened  into  a  zone,  and  at  4  to  4.15  was  reduced 

to  hazy  traces  about  30°  in  width  near  the  zenith.  These  gradually  became  brighter  in  the  SE., 
streaming  up  through  Leo  (/5)  to  the  zenith.  At  5  to  5.20  only  traces  were  observed,  a  little  south 
of  the  zenith.  At  the  next  observation  none  was  seen,  but  at  7  to  7.20  a  quiet  band  (brightness 
0  to  1),  from  Taurus  through  Orion,  Gemini,  and  Leo.  At  8  to  8.20  a.  m.  there  were  traces  in  NW. 
and  SAY.  At  9.17  there  was  an  arch  from  NW.  to  SE.,  with -its  crown  about  20°  above  the 
southern  horizon  and  traces  in  the  NNW.  No  more  was  seen  after  this,  though  the  sky  was  clear. 
There  was  a  slight  magnetic  disturbance,  beginning  at  9  a  m. 

Nnrcli  7,  1883,  12.15  a.  m.  to  10.17  «.  m. — At  12.15  there  were  faint  si  reamers  in  the  1C.,  which 
at  1  a.  in.  had  developed  into  a  twisted  baud  of  streamers  (brightness  1),  from  ESE.  in  Hydra, 
through  I, eo.  Lynx,  Camelopardalis,  and  Cassiopeia,  swinging  round  into  Perseus  somewhat  in  the 
form  of  ;i  corona,  with  slight  motion.  The  baud  was  in  the  same  position,  with  a  well-defined 
semi-corona  SW.  of  the.  zenith,  reaching  into  Auriga  and  Gemini,  with  the  band  extending  down 
into  Andromeda  NNW.,  the  whole  soon  fading.  At  2  to  2.20  there  was  an  arch  of  shifting 
streamers  (brightness  0  to  1)  in  the  SW.,  much  obscured  by  haze  aud  clouds,  especially  near  the 

horizon,  reaching  an  altitude  of  about  30°,  aud  passing  through  Leo,  Cancer,  Gemini,  and  Taurus. 
At  3  a.  m.  there  was  a  somewhat  irregular  corona,  connected  with  the  horizon  by  narrow  streaks 
ESE.  and  NXW.,  aud  made  of  curtains  (brightness  1  to  2)  running  round  through  Leo  Minor, 

Lynx,  Gemini,  Taurus,  Aries,  Andromeda,  Cassiopeia,  Cepheus,  Draco,  and  I'rsa  Major,  surround- 
ing hazy  curdled  streaks  (brightness  0  to  1)  about  the  zenith,  with  slight  motion.  At  3.15  to 

."..20  only  (lie  western  portion  remained,  forming  a  sort  of  zone,  combined  with  a  semi-corona,  and 
•slowly  shifting.  At  I  there,  was  merely  an  ill-defined  arch  of  streamers  in  the  SW.,  which  at  4.15 
had  become  llin-e  or  lour  shifting  bands  of  curtains,  nickering  from  the  extremities  towards  the 
center  (brightness  2  to  .'!),  tinged  slightly  with  the  usual  colors.  This  soon  rose  towards  the 
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zenith,  at  length  forming  a  complete  corona  of  curtains  (brightness  1),  elongated  towards  the 
horizon,  and  brighter  (brightness  2)  in  ESE.  and  NNW.,  with  considerable  motion  at  4.20.  At  5 
to  5.20  a  baud  of  streamers,  in  slow  motion  from  W.  to  E.,  ran  through  Taurus,  Auriga,  (iemini, 

Cancer,  Leo,  and  Virgo,  with  short,  broad,  qniet  bands  from  Virgo  through  Bootes,  Serpens, 
Corona  Borealis,  Coma  Hcrenie.es,  Canes  Venatici,  Leo  Minor,  and  Visa  Major  (brightness  2  to  3). 
At  G  to  0.20  a  baud  (brightness  1)  ran  through  Perseus,  Cassiopeia,  and  Cygnus.  At  7  to  7.20 
oulv  traces  near  the  xenith  were  seen.  At  8  to  8.20  there  were  .several  parallel  bands  in  the  S., 
15°  to  50°  above  the  horizon  (brightness  0  to  1).  At  9.17  there  was  an  arch  in  the  S.  (brightness 

0  to  1)  from  SE.  to  NW.,  with  an  altitude  of  about  20°,  with  faint  curtains  in  the  X  and  NE.  and 
a  few  faint  streamers  centering  towards  the  zenith.  At  10.17  traces  of  the  arch  still  remained, 
and  other  traces  in  the  W.,  N.,  and  near  the  zenith.  There  was  a  magnetic  disturbance  from  4= 
a.  in.  to  1  p.  in.,  reaching  its  maximum  at  about  12  m. 

March  8,  1883, 12.15  «.  m.  to  9.17  a.  m. — The  aurora  was  first  noticed  at  12.15  (about  7  p.  m. 
local),  when  the  twilight  was  still  bright,  as  a  band  crossing  from  SE.  to  NW.,  passing  about  20° 
SW.  of  zenith.  In  the  next  three  observations  there  was  much  haze  and  hazy  clouds,  obscuring 
the  stars.  At.l  a.  m.  a,  broad  shifting  zone  crossed  the  zenith  from  WNW.  to  ESE.,  showing 

through  the  haze  (brightness  1  to  2).  At  1.15  to  1.20  it  was  narrower,  and  passed  15°  to  20°  S\Y. 
of  the  zenith.  At  2  a.  m.  there  showed  through  the  hazy  cloud  in  the  SW.  a  regular  arch  (bright- 

ness ll),  reaching  an  altitude  of  about  20°.  This  was  gone  at  2.15  to  2.20,  and  a  hazy  baud  crossed 
about  15°  SW.  of  the  zenith.  At  3  a.  m.  there  was  a  broad  zone  about  120°  in  width  from  SE.  to 
N\V.  (brightness  1  to  3).  It  was  brightest  on  the  edges,  especially  in  the  W.,  where  there  was 
considerable  motion  and  tinges  of  the  usual  colors,  all  obscured  by  the  haze.  At  3.15  to  3.20  it 
was  mostly  confined  to  the  NW.,  where  it  formed  bright  shifting  loops,  with  their  convexity  towards 
the  zenith.  At  4  a  broad  waving  and  shifting  zone  crossed  the  zenith  (brightness  1  to  2)  from  a 

broad,  origin,  NNW.  to  NW.  by  N.,  to  ESE.,  the  starting  points  in  Virgo  and  Andromeda,  Trian- 
guluni  and  Aries,  the  eastern  edge  passing  through  Coma  Berenices,  Canes  Venatici,  Ursa  Major, 
Ursa  Minor,  and  Cassiopeia,  and  the  western  through  Leo  Minor,  Lynx,  Auriga,  and  Perseus,  with 
an  arched  yellow  baud  (brightness  2  to  3)  to  the  NE.  through  Cygnus  (a),  Lyra  (a),  Corona  Borealis, 
and  Virgo.  At  4.15  to  4.20  it  was  in  nearly  the  same  position,  but  fading  and  shifting.  The  east- 

ern edge  of  the  zone  appeared  fiinbriated.  At  5  to  5.20  a  slowly  waving  baud  (brightness  1  to  2) 
ran  through  Taurus,  Auriga,  Ursa  Major,  Canes  Venatici,  Coma  Berenices,  Bootes,  Corona  Borealis, 
and  Draco.  Traces  only  were  observed  at  G  to  G.20.  At  7  to  7.20  bands  and  patches  (brightness 
0  to  1),  without  motion,  covered  the  southern  half  of  the  sky.  These  had  faded  to  mere  traces  near 
the  southern  horizon  at  8  to  8.20.  And  traces  only  in  the  SW.  and  N.  were  seen  at  9.17.  None 
were  seen  at  the  next  observation,  but  the  sky  then  became  cloiulyj  so  that  the  end  cannot  be 
determined  with  certainty.  A  magnetic  disturbance  commenced  about  3  a.  m.,  and  continued  the 
rest  of  the  night,  reaching  its  greatest  violence  at  about  9  a.  in. 

March  9,  1883,  1.15  «.  m.  to  G.20  a.  m. — Very  early  in  the  evening,  while  the  twilight  was  still 
bright,  a  patch  of  aurora  appeared  in  the  SE.  near  the  horizon,  but  soon  disappeared,  and  no  defi- 

nite aurora  was  seen  till  1.15  to  1.20,  when  indistinct  horizontal  bands  appeared  in  the  NE.,  begin- 
ning gradually  to  develop  in  the  ESE.  At  2  a.  m.  a  barely  perceptible  band  crossed  the  zenith 

from  ESE.  to  NNW.,  through  Leo,  Ursa  Major,  Catnelopardalis,  and  Cassiopeia,  and  was  in  nearly 
the  same  place  at  2.15  to  2.20,  beginning  to  shift  a  little  towards  the  W.  At  15  a  hazy  band  (bright- 

ness 1)  ran  from  the  ESE.  in  Virgo  to  the  NNW.  in  Andromeda  through  Leo,  Ursa  Major  (a  and 
ft),  Camelopardalis  and  Cassiopeia,  which  at  3.15  to  3.20  was  paler,  and  sent  a  baud  through  Cancer, 
Taurus,  and  Aries.  At  4  a.  in.  there  were  merely  traces  in  nearly  the  same  position,  but  at  4.15  to 
•1.20  there  was  a  hazy  baud  nearly  1  in  brightness  starting  close  to  «  Virginis  in  ESE.  through  n, 
Leo  (,i  and  «); Leo  Minor,  Lynx,  Auriga,  and  Perseus,  ending  in  a  series  of  short,  ill-defined  streamers 
in  Andromeda  NNW.  At  5  to  5.20  a  quiet  arch  (brightness  1)  ran  from  Taurus,  through  Orion, 

(iemini,  Leo,  and  Bootes.  At  G  to  G.20  there  was  a  bright  corona  (2  to  3),  centering  in  1  'rsa  Major, 
on  the  edges  vibrating  rapidly  from  W.  to  E.,  and  in  the  center  whirling  rapidly.  Traces  were 
Been  at  the  next  two  observations.  The  magnets  were  quiet  until  about  11-'  in.,  when  there  was  a 
violent  disturbance,  lasting  only  three  hours,  and  reaching  its  maximum  at  1  a.  in. 

i  H>.  iss:;,  ]."0  n.  m.  ̂ »9.17  «.m. — Evanescent  traces  were  noticed  in  the  N.  about  1.30a.m., 
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ami  iigniii  at  2  a.  in.  in  Cygiius  in  the  NW.  At  2.15  to  2.20  there  was  a  zone  of  three  shifting  bauds 
(brightness  0  to  1)  in  tlie  NE.,  tlirough  Gygnus,  Lyra,  Corona  Boreali.s,  and  Bootes  (a)  into  Virgo. 

At  •'!  to  .">.20  there  was  a  broad  /one,  shifting  and  changing  in  brightness  from  0  to  1  to  1  to  2, 
crossing  the.  zenith  from  ESK.  in  Virgo  to  NNW.  in  Pegasus,  reaching  in  breadth  from  ft  and  y 
Dracouis  nearly  to  it  Auriga1.  At  4  a.  in.  two  bands  (brightness  1  to  2)  ran  from  the  ESE.  in  Virgo 
to  the  NNW.  in  Andromeda,  through  Bootes,  Corona  Borealis,  Draco  (ft  and  y),  and  Hercules,  with 
a  bright  patch  growing  hazy  and  fading  out  towards  the  zenith  in  the  N\V.,  occupying  Andro- 

meda, Perseus,  and  Cassiopeia.  This  had  developed  at  1.15  to  4.20  into  a  broad,  shifting  zone 
(brightness  1  to  2),  starting  from  the  same  point  in  the  NNW.  and  forming  a  much  convoluted  mass 
in  the  E.  in  Aqnila  and  Bootes,  while  the  western  edge  ran  through  Bootes,  Ursa  Major,  Ursa 
Minor,  Camclopardalis,  and  Cassiopeia.  At  5  to  5.20  a.  in.  a  quiet  baud  (brightness  1)  ran  from 
Aries  through  Triauguluui,  Andromeda,  Cygnus,  Lyra,  Hercules,  and  Corona  Borealis.  At  G  to  C.20 
the  band  was  in  nearly  the  same  position,  but  brighter  (1  to  2),  and  had  a  few  streamers  in  Corona 
Borealis.  At  7  to  7.20  there  were  merely  traces  in  the  N.  and  XE.  At  8  to  8.20  a  broad  band 
(brightness  0  to  1)  crossed  the  zenith  from  Orion  to  Aquila,  through  Auriga,  Lynx,  Ursa  Major, 
Draco,  and  Hercules.  At  0.17  a.  in.  tliere  was  a  broad  diffused  arch  in  the  south  from  ESE.  to 

WNW.,  reaching  an  altitude  of  about  20°,  and  a  faint  corona  elongated  from  E.  to  W.,  occupyizig 
Cygnus,  Ursa  Minor,  Lynx,  Gemini,  Lyra,  Draco,  and  Ursa  Major,  and  a  short  arch  from  E.  to  N., 
passing  into  Cassiopeia  (brightness  of  all  0  to  1).  There  was  a  slight  magnetic  disturbance,  lasting 
fiom  0  a.  m.  to  2  p.  in. 

March  11,  188:;,  2  a.  m.  to  !M7  a.  m. — Traces  in  the  ESE.  began  to  assume  a  definite  form  at  2 
a.  m..  faint  streaks  streaming  up  to  Virgo.  At  3  a.  m.  the  streak  was  very  small,  but  at  3.15  to  3.20 
better  defined  and  longer,  reaching  into  Bootes  and  Corona  Borealis.  At  4  a.  m.  a  broad,  hazy, 
striated  hand,  almost  a  /one  (brightness  1),  ran  from  ESE.  in  Virgo  to  NNW.  in  Andromeda, 
through  Coma  Berenices,  Canes  Venatici,  Ursa  Major,  Camelopardalis,  and  Perseus,  and  had 
drifted  W.  at  4.15  to  4.20  so  as  to  pass  through  ft  and  S  Lcouis  and  Auriga.  This  had  expanded 
into  a  broad  zone  at  4.45,  but  again  contracted  to  a  band  at  5  to  5.20,  crossing  the  zenith  from 
Cancer  through  Gemini,  Auriga,  Lynx,  Camelopardalis,  Ursa  Major,  Draco,  Lyra,  and  Hercules. 
At  C  to  0.20  there  were  merely  traces  in  the  S.  At  7  to  7.20  a  band  of  streamers  (brightness  1  to  2), 
vibrating  rapidly,  passed  from  Taurus  through  Perseus,  Cassiopeia,  Cepheus,  Cygnus,  and  Lyra. 
At  8  to  8.20  extensive  traces  crossed  the  southern  sky.  At  9.17  there  was  an  arch  in  the  S. 
from  SE.  to  NW.,  reaching  an  altitude  of  about  20°,  with  a  short  streamer  in  the  NW.  and  traces 
of  an  arch  running  from  ESE.  to  WNW.  through  Lyra,  Draco,  Ursa  Major,  and  Lynx  (brightness 

0  to  1).  '  There  was  a  magnetic  disturbance  between  7  and  11  a.  in.,  reaching  its  maximum  at  about 8  a.  m. 

March  12, 1883,  3.40  a.  m.  to  9.17  a.  m. — At  about  3.40  a.  in.  (10.30  local  time)  there  were  three  or 
four  faint  streamers  in  the  N.  in  Andromeda  and  Cygnus,  but  at  the  regular  observation  at  4  a.  in. 
the  sky  was  too  cloudy  to  allow  any  to  be  seen.  At  4.15  traces  of  a  pale  zone  or  elongated  corona 
could  be  seen  through  the  clouds,  but  at  5  to  5.20  the  sky  was  sufficiently  clear  to  display  a  quiet 
band  (brightness  0  to  1)  from  Bootes,  through  Canes  Venatici,  Ursa  Major,  and  Lynx,  to  Auriga. 
Traces  were  seen  in  the  S.  at  6  to  6.20.  The  sky  was  partially  cloudy  at  the  next  two  observations, 
but  clear  enough  at  9.17  to  show  an  elongated  corona  (brightness  0  to  1),  longest  from  SE.  to  N.  W., 

where  it  reached  the  horizon,  centering  at  the  zenith,  and  made  up  of  a  long,  slender  raj",  with 
slight  motion,  about  40°  long  on  the  sides  of  the  corona.  Increasing  light  and  clouds  prevented 
observation  of  the  end  of  the  aurora.  The  needles  were  slightly  disturbed  from  9  to  10  a.  m. 

March  13,  1883, 1.10  a.  m.  to  9.17  a.  m. — The  weather  was  cloudy  early  in  the  evening,  but 
between  1  and  1.15  a.  m.  disclosing  a  brilliant  display  in  the  western  sky  still  bright  with  the 
twilight  in  the  form  of  an  arch  of  short  streamers  vibrating  from  the  extremities  towards  the 
crown.  The  ends  bore  NW.  and  S.  about  20°  above  the  horizon,  while  the  crown  reached  an  alti- 

tude of  35°  close  to  «  Tauri,  while  below  the  arch  were  irregular  curtains,  the  whole  tinged  with 
the  usual  colors  (brightness  2).  The  streamers  suddenly  fused  together  and  the  motion  became 
rapid,  bright  colors — particularly  rose — developed  in  the  S.  with  rapid  changes  of  color  and  bright- 

ness, becoming  a  broad  zone  of  bands  and  curtains  in  very  rapid  motion  (brightness  2),  and  in  a 
few  seconds  reached  the  zenith  and  passed  it,  forming  a  semi-corona,  and  faded  to  hazy  bands 
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covering  nearly  all  the  sky.  In  about  two  minutes  it  began  to  develop  again  iu  the  NW.,  reaching 
brightness  :!.  with  bright  colors  and  rapid  motion  in  Cassiopeia,  and  some  reached  the  zenith, 
forming  an  elongated  corona  of  curtains  iu  very  rapid  motion  in  several  concentric  rows  rapidly 

lading.  At  2  a.  m.  a  baud  of  short  streamers  ran  from  a  Hydra-  through  Orion's  belt  to  the  clouds 
in  the  NW.,  while  there  was  a  broad  hazy  band  just  above  this,  and  one  long  semi-corona  the 
western  half  of  which  was  a  broad,  sinuous  band,  the  eastern  a  fan  of  streamers,  the  longest  about 
30°,  near  the  zenith,  centering  about  the  middle  of  Camelopardalis  and  extending  from  Leo  iu  the 
(•'.SE.  to  ( 'assiopeiii  in  the  N W.  The  streamers  wei*o  replaced  by  a  hazy  band  at  2.15  to  2.20,  with 
traces  of  the  corona  which  were  gradually  growing  more  distinct  (brightness  of  all  0  to  1).  At  3 
a.  m.  there  were  three  hazy  arched  bands  iu  the  SW.,  and  a  narrow  zone  from  the  clouds  in  the 

ESE.  to  Cassiopeia  NNW.  in  breadth,  from  A.  Draconis  to  a  Auriga',  with  a  semi-corona  E.  of  the 
zenith,  mostly  in  Bootes,  Canes  Venatici  and  Ursa  Major  (brightness  1).  At  3.15  to  3.20  there 
were  only  traces  of  the  zone  and  corona,  while  the  bauds  in  the  SW.  were  less  distinct  (brightness 
0  to  1).     At  4  a.  m.  there  was  a  wavy  broad  zone  (brightness  1  to  2)  brightest  on  the  eastern  edge, 
with  the  starting  points  near  a  Virginis  in  the  ESE.  and  a  Arietis  in  the  NW.,  with  the  western 
edge  close  to  the  horizon  and  the  eastern  through  Corona  Borealis,  Draco,  Cepheus,  Cassiopeia 
and  Andromeda,  composed  of  bauds  and  curtains,  with  some  motion  on  the  eastern  edge.     At  4.15 
to  -1.20  all  was  west  of  the  zenith  (brightness  1 )  and  rapidly  fading  from  above  towards  the  horizon. 
At  5  to  5.15  a  band  of  curtains  and  streamers  rapidly  vibrating  and  waving  (brightness  1  to  2)  ran 
from  Andromeda  through  Lacerta,  Cygnus,  Lyra  and  Hercules.      At  C.20  a  band  (brightness  0  to 
1)  ran  from  (iemini  to  Lynx  and  Ursa  Major.     At  7  to  7.20  there  were  traces  only  in  the  SW.     At 
8  to  8.20  the  sky  was  nearly  covered  by  a  corona  centering  in  Ursa  Major  and  extending  to  a  band 
about  15n  to  20°  above  the  horizon.     There  was  no  motion  near  the  zenith,  but  a  few  bands  of 

streamers  in  the  X.  and  NW.  (brightness  '2  to  •'!).  in  Auriga  and  Cassiopeia,  were  vibrating  very 
rapidly.     The  last,  faint  traces  were  seen  in  the  N\V.  at  9.17.     The  needles  were  disturbed  from  1 
to  S  a.  m..  the  disturbance  reaching  its  maximum  at  the  last  hour. 

March  14,  1883,  1.15  a.  m.  to  9.17  «.  m. — At  about  .1.15  a.  m.  there  was  noticed  a  faint,  narrow, 
i|iiiel  arch  in  the  NE.  from  ESE.  to  NNW.  just  below  £  Cygni  through  Piootes  (close  to  a), 
Corona  Uorcalis  («),  <f  Lyra-  and  Cygnus;  at  1.20  rising  and  changing  into  streamers  in  the  NNW. 
At  2  a.  m.  (here  was  a  narrow,  indistinct,  hazy  zone  from  ESE.  in  Virgo  to  NNW.  in  Andromeda, 
stretching  in  breadth  from  S  Ursa;  Majoris  to  <•*•  Persei.  This  at  2.15  to  2.20  was  wholly  W.  of  the 
zenith,  occupying  Andromeda,  Perseus,  Cassiopeia,  the  upper  part  of  Taurus,  Auriga,  (iemiui  and 

Lro  (brightness  0  to  1).  At  3  a.  m.  there  was  a  broad  /one  of  two  main  bands,  about  .">!i°  apart 
(brightness  2),  starting  in  the  ESE.  in  Virgo  and  the  NNW.  in  Aries,  and  extending  from  the 
middle  of  Camelopardalis  near  the  zenith  to  about  23  below  «  Canis  Minoris  and  the  SW.,  altitude 
about  25°,  with  a  slight  waving  motion  iu  the  ESE.  At  3.15  to  3.20  it  was  not  so  bright  (bright- 

ness 1)  and  the  western  edge,  was  unchanged,  but  the  whole  had  spread  10.  .so  as  to  cover  nearly 
the  whole  sky  to  within  10°  of  the  horizon  iu  the  NE.,  and  was  very  sinuous  in  the  N.  At  4  a.  m. 
1  here  was  a  hazy  loop  in  the  N.  and  NE.  (brightness  1)  from  Aries  near  <>.  through  Triangidum, 
Andromeda.  Cepheus  («)  and  Draco,  bending  back  near  ft  Draconis  through  Hercules  (,<),  Lyra 
(/*),  Cygnus,  and  Andromeda.     At  4.15  to  4.20  there  were  pale  traces  of  the  loop  from  Aries  up 
through  Cassiopeia'  towards  the  zenith,  with  a  regular  arch  in  the  S\V.  from  KSK.  near  «.  Virginis 
to  the  moonlight   in  the  NW.,  with  its  crown  near  n-  Hydra-,  and  a  belt  of  three  or  four  bands  in 
the  NE.,from  N.  to  E.,  with  its  crown  near  ft  Cygni  (brightness  0  to  1).     At  5  to  5.20  a.  m.  a  quiet 
baud  (brightness  0  to  1)  ran  from  Taurus  through  Perseus,  Andromeda,  Cassiopeia.  Cepheus, 
Cygnus,  Lyra  and  Hercules.     At  0  to  G.20  auroral  bands  covered  ncarh   the  whole  sky.    The 
brightest   part,  was  in  the  N.  and  NE.  where  it  had  a  rapid  motion.     Round  the  zenith  were  only 
a  few  taint,  (piiet   bauds  (brightness  1  to  2).     There  weve  extensive  traces  at  7  to  7.20,  and  slight 
traces  in  the  S.  at  8.20.     Traces  of  an  arch  in  the  SW.,  from  SE.  to  NW.,  reaching  an  altitude  of 

about  is  ;;  \\itli  a  taint  trace  in  the  NN\Y.,  could  be  >;ee.n  at  9. 17.     There  was  a  magnetic  disturb- 
ance from  •"•  to  !>  a.  in.,  reaching  its  maximum  about  ii  a.  >a. 

M<ii-il(  15,  1883, 1.15  a.  in.  to  8.17  «.  //(.—There  worts  traces  of  a  faint  arch  in  the  ESE.,  while  the 
twilight  was  still  bright,  coming  up  from  near  the  horizon  to  a  lioiitis.  The  traces  continued  till 

:>.!.">  to  .'J.20,  when  then  were  bands  of  pale  liyht  iixuu  Vegasus  through  Cygnus,  Lyra  and  Her- 
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•Miles.  At  4.20  there  was  a  brighter  arch  (brightness  1  to  '2)  from  the  E.  to  N.  through  Hercules, 
Draco,  Cepheus,  Cassiopeia  and  Andromeda,  with  traces  in  Perseus,  Aries,  Corona  Borealis,  Ursa 
Major  and  Lynx.  At  5.15  to  5.20  a  broad  band,  waving  slowly,  ran  from  Auriga  through  Camel- 

<;p:irdalis,  1'rsa  Minor,  Cassiopeia,  Cephens,  Lacerta,  Cyguus,  Lyra  and  Hercules  (brightness  1 
to  '2).  At  (i.17  there  was  a  broad  curtain  (brightness  2  to  3)  from  .Sagitta  in  the  E.  through  Cygnus 
and  Cassiopeia,  with  streamers  ceuteriug  towards  the  y.enith,  and  a  broad  band  from  the  northern 
extremity  of  the  curtain  to  Ursa  Major,  with  a  slight  vibration.  At  7.15  to  7.20  a  quiet  band 
(brightness  l)ran  from  Leo  through  Coma  Berenices  and  Bootes.  The  last  aurora  seen  \vasa 
quiet  arch  (brightness  0  to  1)  at  8.17  in  the  SW.,  from  SB.  to  NW.,  reaching  an  altitude  of  about 

25°.  Then'  was  a  magnetic  disturbance,  affecting  almost  solely  the  horizontal  force,  between  ~> 
and  (!  a.  in.,  reaching  its  maximum  about  5.30. 

Mni'ch  10, 1883,  1  a.  m.  io  9.1 7  a.  m. — At  1  a.  in.  there  was  an  arch  in  the  NE.  (brightness  (I  to  1) 
with  one  end  near  the  horizon  ESE.  and  the  other  in  the  twilight  NNW.,  running  just  above  a  Bootis, 
Corona  IJorealis  and  Lyra  (ft).  At  1.15  this  was  rising  rapidly  and  soon  formed  a  narrow  zone 
across  the  zenith,  again  narrowing  into  a  sinuous  band  (brightness  1)  through  Leo  (a),  Lynx, 
Camelopardalis,  Cassiopeia  and  Andromeda.  At  2  a.  in.  there  was  a  broad  zone  with  its  starting 
points  ESE.  in  Virgo  and  NNW.  in  Andromeda,  extending  in  breadth  from  ft  Tauri  in  the  S\V., 
to  ;/  Ursa,-  Majoris  in  the  NE.  The  western  band  was  the  brightest  reaching  brightness  2,  while 
the  rest  was  pale  and  hazy  (brightness  0  to  1).  At  2.15  to  2.20  the  ESE.  starting  point  had  spun 
out  over  about  20°  in  azimuth,  forming  a  broad  patch  of  very  sinuous  and,  as  it  were,  curdled 
streamers,  while  the  eastern  edge  passed  through  Bootes,  Corona  Borealis,  Hercules,  Lyra  (ft)  and 
Cygnus  (e).  The  whole  /one  was  rather  broken  and  not  so  bright  (brightness  1  to  2).  At  3  a.  in. 

it  had  all  faded  to  traces  except  the  easternmost  baud,  which  ran  through  Hercules,  ft  Lyra-  and 
e  Cygni,  and  was  still  paler  at  3.15  to  3.20.  At  4  a.  in.  there  was  no  aurora,  but  at  4.40  faint  traces 
appeared  in  the  NW.,  developing  into  a  very  transitory  band  across  the  zenith  from  NW.  to  SE. 
No  more  was  seen  till  9.17  a.  in.  when  there  were  faint  traces  in  the  NW.  The  needles  were  some- 

what agitated  at  the  time  of  the  aurora  without  any  larger  disturbance. 
March  17, 1883,  3.15  «.  HI.  to  9.20  a.  m. — At  3.15  to  3.20  there  was  a  faint,  arched  streak  from 

near  the  horizon  ESE.  in  Virgo  up  through  a  Corona  Borealis.  This  soon  rose  and  formed  a  zone, 
which  from  4  to  4.20  had  a  brightness  1  to  2,  starting  ESE.  in  Virgo,  and  XNW.  in  Andromeda, 
occupying  Bootes,  Canes  Vcnatici,  Ursa  Major,  Cameleopardalis,  Auriga  and  Perseus.  It  was 
very  sinuous  in  the  ESE.,  shifting  and  changing  form  and  brightness,  and  rather  yellow  in  color. 
At  5.15  to  5.20  it  had  faded  to  a  band  (brightness  0  to  1)  from  Orion  through  Gemini,  Lynx,  Ursa 

Major,'  Canes  Venatici  and  Bootes.  At  6.15  to  0.20  a  quiet  zone  (brightness  1)  crossed  the  zenith 
from  AVXYV.  to  ESE.,  from  Taurus  through  Auriga,  Gemini,  Lynx,  Camelopardalis,  Ursa  Minor, 
Draco  and  Hercules.  There  were  traces  only  at  7.15  to  7.20  a  little  south  of  the  zenith.  No  more 
was  seen  till  9.20  when  there  were  traces  of  an  arch  from  SE.  to  NYV.,  through  Corona  Borealis, 
Ursa  Major,  Lynx  and  Auriga.  The  magnets  were  unusually  quiet  all  night. 

Micrch  18, 18S3,  4.10  a.  m.  to  9.17  <t.  m. — At  4.40  a.  m.  (11.30  p.  m.  local)  a  very  faint,  narrow 
band  stretched  across  the  zenith  from  ESE.  to  XW.,  through  Ursa,  Major,  Camelopardalis,  Auriga, 
and  IVrseus  indistinct  towards  the  horizon.  At  5  to  5.20  there  was  a  rather  indistinct  short  band 
in  the  EXE.  from  Hercules  to  Lyra.  At  7  to  7.20  a  slowly  waving  band  (brightness  0  to  1)  ran 
from  Leo  through  Coma  Berenices,  Bootes,  and  Serpens.  At  8  to  8.20  a  band  of  streamers  waving 

slowly  like  a  curtain  from  E.  to  "\V.  ran  from  Persons  through  Cassiopeia,  Andromeda,  Lacerta, 
and  Cygnus.  and  two  quiet  bands  nearly  parallel  extended  from  Aquila  through  Hercules,  Corona 

I'.o-ealis,  P.ix'ites,  Canes  Venatici,  Ursa  Major,  and  Leo  (brightness  of  all  1  to  2).  At  9.17  there 
were  traces  in  the  W.  The  magnets  were  slightly  disturbed  from  8  to  9  a.  m. 

Min-ch  in.  iss:',.  .1.40  a.  in.  i<>  G.L'O  «.  >n. — At  4.40  a  pale  band  (brightness  0  to  1)  could  be  seen 
crossing  the.  zenith  with  its  extremities  some  distance  from  the  horizon  ESE.  and  NW.,  passing 
through  P.oiites.  Canes  Venatici,  Ursa  Major.  Camelopardalis,  and  .Perseus.  At  5  to  5.20 a  similar 
band  passed  west  of  the  zenith  from  Serpens  through  Bootes,  Coma  Berenices,  and  Leo.  At  G  to 
li.20  a  band  of  streamers  in  rapid  vibration  (brightness  1 )  ran  from  Orion  through  Taurus.  Perseus, 
Andromeda,  Cassiopeia,  Lacerta,  and  Cygiius.  The  needles  wen;  slightly  agitated  at  the  time  of 
the  aurora 
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.!/. </•(•/(  20,  iss;?.  1.40  a.  m.  to   . — At  4.40  a.  in.  n  1'aint  streak  was  observed  iu  (he  ESE. 
coining  up  1'rom  Virgo  tkrougli  P.ootes  towards  tin-  y.enitli.  This  soon  faded  and  no  more  was 
observed.  Clouds,  however,  interfered  with  observation  later  in  the  night.  The  magnets  were 

very  quiet. 

Mnirli  21.  1883.  1.1")  «.  m.  to  9.17  a.  m. — The  twilight  was  still  very  bright  at  1.15  (.S  p.  in. 
local)  showing  only  the  larger  stars,  when  bright,  shifting  streamers  began  to  appear  8°  or  10° 
above  the  horizon  ESE.,  then  shooting  up  as  a  band  through  Leo  and  Taurus,  then  forming 
several  broad  sinuous  bauds  in  Leo,  which  rose  to  the  zenith  and  formed  an  elongated  corona 
rendered  indistinct  by  the  twilight.  At  2  a.  in.  there  was  a  sinuous  band  (brightness  1  to  2)  in 
the  ESE..  running  up  from  Virgo  into  Bootes  and  Corona  Borealis,  and  a  broad  hazy  zone  across 
the  x.enith  from  the  twilight  in  the  NNW.  to  the  moonlight  in  the  ESE.,  occupying  Andromeda, 
Cassiopeia,  Perseus,  Auriga,  Camelopardalis,  Ursa  Minor,  Ursa  Major,  and  Leo.  At  2.15  to  2.20 
the  zone  was  in  essentially  the  same  position,  but  shifting  and  changing  from  a  zone  to  a  twisted 
band  and  back  again,  and  moving  slowly  westward.  At  3  a.  in.  an  area  of  curtains  (brightness  2) 
rapidly  developed  from  the  NW.,  consisting  of  three  or  four  shifting  rows  from  Andromeda  to 

Hydra  and  from  near  the  SW.  horizon  to  Auriga,  slightly  tinged  with  the  usual  colors.  At  :>.!"> 
to  3.20  there  was  a  band  of  curtains  from  Libra  through  Hercules,  a  Lyra-,  and  «  Cygni,  waving 
from  E.  to  X.  and  developing  a  large  patch  in  Lyra  and  a  few  bands  in  the  place  of  zone  at  2  a. 
in.,  which  quickly  developed  a  small  faint  corona  and  all  rapidly  faded.  At  4  a.  in.  there  was  a 
similar  baud  of  curtains  in  the  XE.,  partly  obscured  by  clouds.  At  4.15  to  4.20  there  appeared 
faint  bands  and  streamers  in  the  N.  and  NE.  mixed  with  patches  of  cloud.  Clouds  interfered  with 
observation  at  the  next  two  hours,  but  it  had  cleared  at  7.15  to  7.20,  and  showed  a  quiet  band 
(brightness  0  to  1)  from  Aquila  through  Pegasus,  Andromeda,  and  Perseus  from  E.  to  NNW.  At 
9.17  there  was  a  corona  of  long  slender  rays  centering  towards  the  zenith,  waving  slightly.  The 
needles  began  to  be  agitated  at  the  first  sign  of  the  aurora,  and  the  disturbance  continued  all  night, 
reaching  its  maximum  at  3  p.  m. 

March  23, 1883, 1  a.  m.  to  8.20  a.  m. — At  1  a.  m.,  while  the  daylight  was  still  very  bright,  so  that 
only  the  largest  stars  were  visible,  there  was  a  white,  sinuous,  shifting  streak  in  the  E.  near  Arcturns. 
At  1.15  a.  in.  there  was  one  arched  baud  in  the  E.  through  Arc-turns  and  Virgo,  and  a  twisted, 
shifting  band  across  the  zenith  from  SE.  to  NW.,  soon  fading,  and  extensive  patches  developing 
in  the  E.  At  2  a.  m.  a  rather  narrow,  shifting  zone,  waving  slowly,  crossed  the  zenith  from  the 
ESE.  in  Virgo  to  NW.  in  Andromeda  through  Bootes,  Canes  Venatici,  Ursa  Major,  Ursa  Minor, 
Cepheiis,  Cassiopeia,  Perseus,  and  Andromeda,  and  two  arched  sinuous  bauds  in  the  XE.,  the  upper 
through  Corona  Borealis,  Hercules,  a  Lyra?,  and  a  Cygni,  and  the  lower  near  the  horizon.  At  2.15 
to  2.20  the  zone  had  shifted  W.  nearly  to  a  Auriga1,  fading  gradually,  while  a  new  zone  developed 
in  the  former  place  and  bands  in  the  E.  shifted.  Clouds  interfered  with  the  next  three  observa- 

tions, and,  though  the  sky  then  cleared,  no  more  aurora  was  seen  till  8.15  to  S.20,  when  a  yellowish 
band  (brightness  1),  waving  slowly,  ran  through  Leo,  Leo  Minor,  Ursa  Major,  Canes  Venatiei,  Draco, 
and  Cygims,  sending  up  a  few  rapidly  vibrating  streamers  in  Cygnus.  The  magnets  were  dis- 

turbed from  7  a.  m.  to  2  p.  m.,  the  maximum  disturbance  being  at  <S  a.  m. 
March  24, 1883, 1.45  a.  m.  to  3.15  a.  m.— The  twilight  was  still  bright  at  1.45,  but  a  well-defined 

arch  (brightness  1)  was  observed  running  through  Bootes  (just  above  «),  Corona  IJorealis,  Hercules, 
Draco,  and  a  Cygui,  and  rising  rapidly.  At  2  a.  m.  a  broad  yellowish  band  (brightness  1  to  2), 

fringed  on  the  upper  edge,  with  ill-defined  streamers,  lay  in  the  ZS'E..  passing  through  Canes 
Venatici,  the  tail  of  the  Great  Bear,  Draco,  and  Cygnus  to  the  twilight  in  the  NW.  This  had 
risen  at  2.15  a.  m.  to  form  a  narrow  zone  (brightness  1)  from  the  KSK.  to  NW.  through  Canes 
Venatiei,  Ursa  Major,  Ursa  Minor,  Draco,  Cepheiis  and  Cassiopeia  to  Andromeda.  Three  or  four 
ill-defined  rolling  curtains  developed  quickly  from  the  E.  towards  the  N.,  with  rapid,  quivering 
motion  propagated  in  the  same  direction  through  Koiites,  Corona  I'.orealis.  Hercules  and  Lyra, 
reaching  a  brightness  of  2  to  ."»  in  Bootes  in  the  E.,  with  a  bright  display  of  green,  yellow,  and  rose 
in  the  usual  order,  quickly  quieting  down  and  growing  paler,  while  the'  zone  widened  in  both  direc- 

tions to  about,  twice  its  usual  width  and  growing  hazy,  and  then  developing  a  waving  motion  on 
the  western  edge.  At  the  next  observation  the  clouds  already  so  obscured  the  aurora  that  trices 
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of  an  arch  were  alone  visililc  in  the  K.  The  clouds  prevented  further  observation  entirely.  The, 
needles  were  i|uiet,  with  a  high  horizontal  force. 

March  20,  1883,  1.15  a.  in.  to  5.20  a.  m. — It  was  still  broad  daylight  at  1.15,  but  a  perturbation 
of  the  magnets  indicated  an  aurora,  which  was  seen  on  leaving  the  observatory  as  a  pale,  shifting, 
sinuous  band  from  near  the  hori/on  ESE.  and  passing  up  about  20°  E.  of  the  xeuith.  At  2  a.  in. 
a  narrow  zone  (brightness  1  to  2)  ran  from  the  ESK.  in  Virgo  to  the  twilight  in  the  XW.,  through 
the  sickle  of  Leo,  Gemini,  Taurus,  and  Aries.  At  2.15  to  2.20  this  had  spread  eastward  to  within 

about  10°  of  the  eastern  horizon,  broken  up  into  siuuons  bands  and  curtains,  brightest  in  the  I'.. 
and  N.,  whirling  curtains  in  the  E.  and  a  vertical  loop  in  >.'.,  quickly  developing  into  an  arched 
band  and  again  bearing  a  loop  with  rapid  motion,  both  waving  and  vibrating,  and  showing  rather 
bright  colors — green,  yellow,  and  rose — the  green  especially  appearing  against  the  twilight.  At 
3  a.  in.  there  was  a  broad  zone  of  four  bands  (brightness  2)  with  its  starting  points  in  Virgo  ESE., 
and  XW.  in  Aries,  extending  in  breadth  from  Procyon  to  Polaris.  It  was  in  essentially  the  same 

place  at  .'!.!•">  to  .'!.20,  but  there  were  more  bands,  shifting,  broken,  and  hazy,  some  approaching  the 
form  of  curtains,  growing  paler  and  then  brighter  again,  especially  in  the  ESE.,  where  the  bands 
were  very  sinuous.  Clouds  interfered  with  observation  the  next  hour,  but  traces  were  seen  in  the 
AY.  At  5.15  to  5.20  a  band  (brightness  1)  ran  from  Serpens  through  Bootes,  Coma  Berenices,  Leo, 
Cancer,  Gemini,  and  Orion,  with  a  few  quiet  streamers  in  Serpens  and  Bootes.  The  magnets  were 
disturbed  all  night. 

Min-ch  27,  1.SS3,  2.15  a.  m.  to  (J.l'd  a.  in. — The  sky  was  covered  with  hazy  clouds,  at  2  a.  in.,  but 
these  were  sufliciently  thin  at  2.15  to  2.20  to  show  traces  of  a  narrow  band  across  the  zenith  from 
the  XW.  to  SE.  At  3  a.  in.  there  were  three  or  four  bands,  obscured  by  the  hazy  clouds  lying  low 
in  the  SW..  passing  through  Virgo,  the  lower  part  of  Leo,  into  Canis  Minor  and  Taurus  (bright- 

ness 1).  The  position  of  these  bands  was  practically  unchanged  at  3.15  to  3.20,  but  the  upper 
band  was  broadened  and  fringed  out  into  ill-delined  streamers,  while  the  lowest  was  narrow  and 
bright.  All  were  shifting  and  changing  in  brightness  (brightness  1  to  2)  and  bright  streamers 
developed  in  the  SE.  At  3.15  there  was  a  large,  complete,  and  quiet  regular  corona  (brightness  1), 
of  about  4(P  radius,  centering  in  Ursa  Major,  near  the  zenith,  with  a  broad  band  on  the  western 
edge  and  twisted  shifting  streaks  near  the  center.  This  had  become  a  broad  /one  at  4  a.  m., 
partly  obscured  by  the  clouds  (brightness  1  to  2)  from  the  NW.  to  SE.,  extending  in  breadth  from 
the  lower  edge  of  Draco  to  Procyon,  and  at  -1.15  to  1.20  had  again  become  a  corona,  but  more  incom- 

plete and  elongated,  running  down  towards  the  horizon  in  the  E.,  with  a  bright  (2  to  3)  and  quiet 

regular  arch  in  the  "\V.,  with  an  altitude  of  about  25°.  All  shifted  rather  rapidly,  with  a  loop  in 
the  XW.  (altitude  about  35°),  increasing  in  brightness  2  to  ,'!,  and  finally  all  settling  into  a  broad 
zone.  At  5  to  5.20  quiet  bands  (brightness  0  to  1)  were  visible  through  the  dense  haze  running 

through  Coma  Berenices,  Canes  Vcnatiei,  I.'rsa  Major,  Leo,  Lynx,  Cancer,  and  Gemini.  At  0.15 
to  (i.L'd  there  was  a  bright  corona  (brightness  2  to  3)  centering  in  Ursa  Major.  The  streamers 
were  very  short  in  the  ]Sf.,  not  reaching  the  zenith.  The  edge  of  the  corona  was  in  Serpens, 
Boiites,  Orion.  Gemini,  Auriga,  Lynx,  Jlydra,  and  Leo,  all  in  rapid  motion  from  E.  to  W.  Clouds 
then  interfered  more  or  less  with  observation,  rendering  it  impossible  to  determine  the  end  of  the 
aurora.  A  violent  magnetic  disturbance  commenced  about  3  a.  m.  and  still  continues. 

Mn.rch  28,  1883,  2  a.  m.  to  0.20  a.  m. — At  2  a.  m.,  partly  obscured  by  the  clouds,  there  were 
bands  coming  up  from  the  KSK.  At  2.15  to  2.20  tlicrc  was  a  bright  arched  baud  (brightness 

2  to  •">;  iu  the.  SW.  from  the  ESE.,  in  Crater  through  Hydra  («),  Monoceros  and  Orion  (r),  narrow 
and  curling  down  in  the  N  W.  It  was  bright  yellow,  shading  into  rose  on  the  lower  edge,  flickering 

slightly,  and  then  developing  rapid  motion  in  the  >" W  and  rising  at  the  same  time  to  a- Canis 
Minor  is,  broadening  at  the  same  time,  while  a  second  and  then  a  third  baud  above  this  and 
only  about  half  as  long  developed  from  the  ESE..  and  then  growing  paler  and  sinking.  At  3  a.  in. 
the  whole  sky  was  covered  with  broad  hazy  bands  and  curved  patches  running  XW.  and  SK.  At 
:>.15  to  3.20  there  was  a  loop  in  the  N.  and  NNK.  from  Aries,  through  Andromeda  into  Cygnus, 
shifting  and  rising,  while  a  broad  hazy  band  developed  from  the  NW.  to  SK.  across  the  zenith, 
and  with  the  loop  formed  a  semi-corona  E.  of  the  zenith,  much  elongated,  and  then  becoming  a  band 
of  Streamers  (brightness  2  to  3)  from  Aries  through  Andromeda,  Cassiopeia,  Cephetis,  Draco, 

and  Corona  P.orealis  and  then  curving  back  through  Lyra,  vibrating  rapidly  from  I-'.,  to  X..  rising 
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tmv.mls  tin-  zenith,  an<l  splitting.  Al  4  n.  in.  there  was  a  broad  /.one  from  ESE.  to  XW. 
(brightness  11  made  up  of  coronal  streamers  east  of  the  /enitb,  not  reaching  lower  thaii  Cepheus, 
while  all  the  western  sky  was  covered.  At  4.15  to  4.20  there  was  a  zone  of  four  main  bands 

(brightness  1  to  :.')  from  the  SW.  horixon  nearly  to  the  zenith,  with  the  same  starting  point,  but 
curving  back  in  the  K.  through  Aquila.  The  upper  baud  was  edged  with  short  streamers,  and 

Ion;:  si  reamers  began  to  develop  in  the  E.  At  .">  to  5.20  the  whole  sky  was  covered  with  quiet 
bands  (brightness  0  to  1)  running  WXW.  to  SE.  At  G.15  to  0.20  there  were  traces  of  a  great 

forona  covering  the  sky.  Xo  more  was  observed.  Yesterday's  magnetic  disturbance  continued. 
March  2!>,  18S3,  3.45  </.  in.  1<>  8.15  a.  m. — The  aurora  was  only  observed  at  intervals  of  fair 

weather  during  the  night.  At  3.45  broad  bands  in  the  W.  suddenly  shot  up  to  the  zenith,  with 
rapid  vibration  and  play  of  colors,  and  formed  a  corona,  apparently  covering  the  whole  sky.  At 
4  a.  m.  the  corona  still  persisted,  and  surrounded  by  belts  of  curtains  covered  nearly  all  the  sky 
(brightness  1  to  2).  It  was  partly  obscured  by  clouds  and  haze,  but  appeared  to  be  iu  motion, 
shifting  and  waving  with  rapid  vibration  in  the  KE.,  and  bright  yellow  patches  showing  through 
the  clouds.  It  had  partly  faded  at  4.15  to  4.20,  and  was  much  obscured  by  haze  and  clouds. 
Traces  only  were  seen  at  the  next  hour.  The  sky  was  clear  enough  at  7.15  to  7.20  to  show  quiet 
bands  (brightness  1),  forming  a  zone,  occupying  Orion,  Taurus,  Gemini,  Perseus,  Andromeda, 
Lynx.  Ursa  Major,  Cassiopeia,  Cepheus,  Bootes,  Corona  Borealis,  Lacerta,  Cygnus  and  Lyra. 
Traces  were  visible  at  8.15.  The  needles  were  quiet  up  to  4  a.  m.,  when  a  violent  disturbance 
commenced  and  still  continues. 

March  30,  1S3.'>,  7.15  a.  m.  to  7.20  a.  m. — The  sky,  which  had  been  cloudy  all  night,  cleared 
about  7.15  a.  m..  displaying  a  slowly  waving  band  from  Gemini  through  Lynx,  Ursa  Major,  Canes 

Veiiatiei  and  Bootes  (brightness  0  to  1).  The  needles  were  somewhat  disturbed  from  -1  a.  m.  to 
1  p..  m. 

A]iril  2,  1SS3,  2.15  a.  m.  to  7.20  a.  m. — There  were  traces  of  a  baud  in  the  ESE.  at  2.15,  which 
at  :>  a.  in.  had  developed  into  a  broad  hazy  zone  from  the  ESE.,  in  Virgo,  fading  in  the  twilight  in 

the  XX  W..  reaching  in  breadth  from  H  Ursa1  Majoris  to  //and  y  Draconis.  This  had  condensed 

at  .'5.15  to  3.20  to  a  broad  band  in  the  SW.,  through  Virgo,  Hydra,  Leo,  Gemini,  Cancer,  Cams 
Minor,  the  upper  part  of  Orion  and  Taurus,  and  beginning  to  shift  and  break  (brightness  1).  At 

4  a.  in.  there  was  a  broad,  ill-defined,  sinuous  baud  in  the  NE.,  from  near  <r  Serpentis,  through 
Hercules.  Lyra  and  Cygnus,  into  Pegasus,  and  a  hazy  band  starting  from  the  same  place,  running 
through  Bootes,  Canes  Venatici,  Ursa  Major,  Lynx,  Auriga  and  Perseus  (brightness  0  to  1),  and 
all  had  faded  to  traces  at  4.15  to  4.20  except  the  baud  in  the  E.,  and  this  even  had  become  traces 
at  5  to  5.20.  At  <i.!5  to  G.20  a  belt  of  slowly  waving  bands,  with  a  few  patches  of  streamers 

in  Aquila,  ran  from  Taurus,  through  Auriga,  Perseus,  Andromeda  and  Cassiopeia,  to  Cyguns 
(brightness  1).  At  7.15  to  7.20  there  was  a  short  band  from  Ursa  Major  to  Bootes  in  slow  motion 
from  \Y.  to  E..  and  a  rather  motionless  band  from  Perseus  and  Cassiopeia  to  Cepheus  (brightness 
0  to  1).  A  magnetic  disturbance  commenced  at  3  a.  m..  and  was  not  over  when  the  aurora  ended, 

rca'-hing  its  maximum  at  12  in. 

April  .'.'.  1SS3,  1.45  n.  m.  i<i  7.20  a.  m. — A  slight  agitation  of  the  needles  indicated  aurora, 
which  appeared  at  1.45  as  very  faint,  evanescent  white  streamers  in  the  ESI-".,  while  the  daylight 
was  still  bright.  There  was  none  to  be  seen  at  2  a.  in.,  but  at  2.15  there  were  traces  of  bands  high 
in  the  SW.  These  had  developed  at  3  a.  m..into  a  narrow  hazy  zone  AV.  of  the  zenith  from  ESE., 

in  Virgo,  to  the-twilight  XW.,  occupying  Leo,  Cancer,  Gemini,  Auriga  and  Taurus,  which  had 

U  at  ;>.15  to  .'5.20  to  Ursa  Major,  while  what  had  been  sinuous  bands  in  Serpentis  in  the  1C.  began 
t;>  develop  into  curtains  (brightness  1),  with  waving  motion.  The  whole  sky  was  covered  at  4 
a.  m.  with  a  sor!  of  elongated  corona,  approaching  the  horixon  in  the  ESE.  and  XYV.,  and  extend- 

ing from  below  Procyon.  in  the  SW.,  to  n-Cygni  and  rr- Lyra-  in  the  XE.  (brightness  0  to  1).  It 
was  made  up  of  rather  sparsely  scattered  bands,  rows,  and  curtains,  which  latter  were  best  devel- 

oped ami  brightest  in  the  S.  and  SE.,  with  .some  motion.  It  was  broken  and  paler,  reaching  nearly 
to  Ihe  S\\  .  horixon,  about  10-  higher  in  the  XE.,  where  it  consisted  of  long  streamers.  This  was 
attended  with  considerable  magnetic  disturbance.  At  5  to  5.20  there  was  a  corona,  curling  in 

D  Major,  with  long  streamers,  reaching  to  the  horizon  in  the  E.  and  "W.  They  were  not  so 
blight  in  the  S..  and  only  reached  the  zenith  in  the  N.  The  whole  was  quiet  (brightness  0  to  1), 
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and  continued  unchanged  at  G.15  to  0.20.  At  7.15  to  7.20  then-  were  only  left  traces  of  long 
streamers  in  the  S.,  all  running  to  Ursa  Major.  The  magnetic  disturbance  .still  continued  at 
9  p.  in. 

April  4,  ISS;;,  ].45«.  m.  to  7.20  a.  m. — At  1.45  the  daylight  was  still  bright,  and  an  exceedingly 
faint  band  appeared  in  the  ESE.  extending  towards  the  NW.  about  10°  west  of  the  zenith.  None 
was  to  be  seen  at  2  a.  in.,  but  at  2.15  to  2.20  there  were  traces  in  the  ESE.  gradually  developing  into 

very  pale  shifting  curtains  across  the  S\V.  beginning  to  wave  rathei1  rapidly  in  the  S.  At  '•'•  a.  in. 
there  was  a  broad  shifting  hazy  zone  across  the  zenith  from  ESE.  in  Virgo  to  the  NW.  with  its 

western  edge  in  Hydra,  Canis  Minor  and  Orion,  and  its  eastern  in  Bootes,  Ursa  Major,  Draco, 
Cepheu?,  Cassiopeia  and  Perseus  (brightness  0  to  1).  This  had  faded  to  traces  at  3.15  to  3.20, 
except  some  brighter  bands  in  the  E.  through  Serpens,  Aquila,  and  the  lower  part  of  Cygmis, 

quickly  rising  to  nr  Lyras  and  instantly  fading.  At  4  a.  m.  traces  of  the  '/.one  were  to  be  seen  and  a 
patch  of  ill-defined  curtains  (brightness  1  to  2)  in.  Cygnus  and  Andromeda,  NNE.,  with  a  bright 
long  streamer  or  two.  All  had  faded  to  traces  at  4.15  to  4.20,  but  curtains  were  beginning  to  de- 

velop in  the  NNW.  At  5.15  to  5.20  there  was  a  baud  of  slowly  vibrating  streamers  (brightness  1) 
from  Taurus  through  Auriga,  Perseus,  Cassiopeia  and  Cepheus.  At  G.15  to  G.20  there  was  a  quiet 
baud  (brightness  0  to  1)  through  Gemini,  Lynx,  Ursa  Major  and  Bootes.  Traces  alone  remained 
at  7.15  to  7.20.  The  magnetic  disturbance  continued  all  night. 

April  — ,  1883,  4.15  a.  m.  to  —   The  sky  was  covered  by  clouds  all  night,  but  at  4.15  to 
4.20.  \vlienthe  magnets  were  very  much  disturbed,  auroral  light  appeared  in  the  NE.  showing 
strongly  through  the  clouds,  and  quickly  rose  as  a  baud  across  the  zenith  and  disappeared  it,  the 
W.,  while  fresh  patches  of  light  developed  in  the  E.  The  magnetic  disturbance  continued  all  night. 

April  7, 1883,  4.15  a.  m.  to   — A  very  faint  evanescent  streak  was  observed  curving  up 
through  Aquila  close  to  the  horizon  bearing  E.  by  S. ;  clouds  interfered  later  in  the  night.  The 
magnetic  needles  were  uncommonly  quiet,  though  there  was  a  low  horizontal  force. 

April  8,  LS.S3,  .'!.45  a.  m.  to  G.20  a.  m. — Sinuous  traces  appeared  in  the  ESE.  at  3.45  and  had 
developed  at  4  a.  ni.  into  definite  pale  sinuous  bands  in  the  E.  coming  up  through  Aquila  into 
Lyra  and  Cygnus.  At  4.15  to  4.20  these  had  developed  into  a  broad  belt  of  waving  sinuous  bands 
(brightness  1  to  2)  in  slow  motion  extending  from  Aquila  near  a  through  Lyra,  Cygnus,  Cassiopeia 
and  Perseus,  and  gradually  broadening  and  shifting  and  rising.  These  had  faded  to  quiet  bands 
(brightness  0  to  1)  at  5  to  5.20,  crossing  high  in  the  sky  through  Auriga,  Gemini,  Lynx.  Came- 

lopardalis,  Ursa  Major,  Ursa' Minor,  Draco,  Bootes  and  Hercules.  Traces  were  still  visible  in  the S.  at  G to  G.20. 

April  9,  1SS3,  3.45  a.  m.  to  G.20  a.  m. — A  very  faint  baud  crossed  the  zenith  through  Bootes 
and  Ursa  Major,  running  SE.  and  XW.  at  3.45  a.  m.  This  had  become  sinuous  and  shifting  at  4 
a.  in.  and  extended  on  through  Cepheus  and  Perseus,  with  shifting  sinuous  bands  on  either  side, 
i»iie  in  Draco  and  the  other  in  Auriga  and  Gemini.  All  had  faded  to  traces  at  4.15  to  4.20.  At  5 
to  5.20  a  faint  luminous  band  ran  from  Serpens  through  Bootes  to  Coma  Berenices  (brightness  0  to 
1).  Traces  only  were  to  be  seen  at  G  to  G.20.  There  was  magnetic  disturbance  chiefly  affecting 
the  horizontal  force  at  about  8  a.  in. 

April  13,  3.45  a.  m.  to  5.20  a.  m. — At  3.45  the  twilight  was  quite  bright  and  the  stars  obscured 
by  haze.  A  faint  arched  yellow  baud  lay  in  the  SW.  from  near  the  horizon  ESE.  to  the  light  in  the 

N  YV.  reaching  an  altitude  of  about  40°.  At  4  a.  in.  there  were  barely  perceptible  traces  in  the  S  W., 
but  at  4.15,  as  indicated  by  the  agitation  of  the  needles,  there  was  an  extensive  aurora  in  rapid 
waving  and  vibrating  motion  in  the  form  of  a  zone  about  30  or  40  degrees  broad,  and  composed 
mostly  of  curtains  and  coronal  streamers,  crossing  the  zenith  from  ESE.  to  NW.  The  usual  color 
appeared  with  the  yellow  very  prominent  (brightness  2  to  3)  and  the  whole  moved  quickly  toward 

tin-  magnetic  N.  The  stars  were  only  faintly  visible.  When  the  north  magnetic  edge  had  reached 
a  Lyra'  the  rest  had  faded,  and  all  was  soon  reduced  to  sinuous  traces  occasionally  brightening  up 
again,  but  all  was  nearly  faded  at  4.20.  These  developed  into  a  narrow  band  again  at  4.45,  but  at 

5  to  5.20  then-  was  only  a  pale,  quiet  baud  (brightness  0  to  1)  through  Perseus,  Andromeda,  Cas- 
siopeia, Lacei  ta  and  Cygnus.  The  needles  continued  more  or  less  agitated  till  2  p.  in.,  being  con- 

siderably disturbed  at  !  p.  m. 
II.  Ex.  44   5G 
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TERRESTRIAL  MAGNETISM. 

The  magnetic  records  were  placed  in  the  bands  of  the  United  States  Coast  and  Geodetic 
Survey  lor  computation  and  discussion. 

The  following  report  is  presented: 

ACCOUNT  AND  RECORD  OF  THE  MAGNETIC  OBSERVATIONS  WITH  PARTIAL  RESULTS 
DEDUCED  BY  C.  A.  SCHOTT,  ASSISTANT,  COAST  AND  GEODETIC  SURVEY. 

COMPUTING-  DIVISION,  COAST  AND  GEODETIC  SURVEY  OFFICE, 
May  6,  1884. 

J.  E.  HILGARD, 
Hiiprrlntendent  Coast  and  Geodetic  Survey: 

DEAR  SIR:  Towards  the  end  of  March,  1881,  Mr.  Carlile  P.  Patterson,  then  Superintendent  of 
tLe  United  States  Coast  and  Geodetic  Survey,  was  invited  to  aid  and  co-operate  in  the  researches 
proposed  by  the  International  Polar  Commission,  which  held  its  second  session  at  Bern,  Switzer- 

land, in  August,  1880,  H.  Wild,  president.  General  W.  B.  Hazen,  Chief  of  the  United  States  Sig- 
nal Corps.  United  States  Army,  having  notified  the  Commission  that  the  United  States  would  take 

part  in  the  undertaking,  caused  two  expeditions  to  be  fitted  out,  one  to  proceed  to  Point  Barrow, 
Ah. ska.  the  other  to  Lady  Franklin  Bay,  Gvinnell  Land.  The  Coast  and  Geodetic  Survey  was  to 
co-operate  in  the  magnetic  work  which  these  parties  were  to  execute  by  furnishing  such  magnetic 
and  other  instruments  as  were  then  available  and  by  instructing  three  or  four  observers  of  the 

Signal  Corps  in  their  use;  besides  bearing  a  part  of  the  expense  of  the  first-named  expedition,  the 
second  expedition  having  been  provided  for  by  special  appropriation  of  Congress. 

PART  I.— INTRODUCTION. 

It  was  not  until  near  the  close  of  April  that  these  preliminary  arrangements  were  concluded; 
and  it  was  well  understood,  in  consequence  of  the  want  of  suitable  magnetic  instruments,  and  in  par- 

ticular of  differential  instruments,  and  owing  to  the  fact  that  no  trained  scientific,  observers  \vereat 
the  lime  available,  that  the  Coast  and  Geodetic  Survey  could  not  then  follow  the  minute  instruc- 

tions which  had  been  prepared  for  the  guidance  of  the  various  expeditions  \vliieli  were  to  take  part 

in  the  work  of  the  Commission.  In  the  words' of  the  Superintendent,  we  were  simply  to  do  for  ter- 
restrial magnetism  the  best  that  was  possible  at  the  time.  For  the,  first  year  at  Point  I5arr;iw,  and 

during  the  entire  absence  of  the  other  expedition,  the  assistance  of  the  survey  was  more  incidental 
than  fully  co-operative;  but  this  condition  was  considerably  improved  in  the  second  year  a;  Point 
Barrow,  when  we  were  able  to  send  a  set  of  differential  instruments  with  a  newly  instructed  observer. 
In  the  summer  of  1883  a  special  observer  was  sent  in  charge  of  pendulum  work  and  particularly  to 
verify  the  magnetic  work,  as  well  as  to  redeterrnine  the  geographical  position  and  the  true,  meri- 

dian or  a/.imutu:  hut  unfortunately  he  was  unable  to  accomplish  anything  in  consequence  of  the 
continued  rain,  fog,  or  cloudiness  of  the  sky  during  the  few  days  he  could  stay  at  the  place,  the 
state  of  the  ice  and  the  damaged  condition  of  the  vessel  demanding  a  speedy  embarkation  of  the 
whole  party. 

That  under  these  circumstances  the  magnetic  work  should  fall  somewhat  short  of  the  accuracy 
\vbuih  the  committee  had  desired  it  should  possess  is  not  surprising;  indeed,  the  Polar  Conference 
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fuuud  afterwards  tlmt  so  tar  as  the  first  year's  magnetic  work  was  concerned  it  appeared  to  have 
been  undertaken  rather  prematurely,  inasmuch  as  it  could  not  be  supposed  that  differential  instru- 

ments ut'  a  particular  description  were  ready  at  hand,  nor  was  there  suflicient  time  to  procure  them. 
Disclaiming,  therefore,  such  close  cooperation  as  would  have  been  desirable,  but  which  was  impos- 

sible under  the  circumstances,  the  records  and  results  herewith  presented  are  the  outcome  of  faith- 
ful labor  and  are  believed  to  be  an  acceptable  contribution  to  our  knowledge  of  magnetism  in  high 

latitudes,  and  it  is  thought  that  in  the  second  year,  at  least,  these  records  will  prove  to  be  a  valua- 
ble part  of  the  material  accumulated  by  the  several  expeditions. 

Later  on,  in  full  co-operation  with  the  work  undertaken  by  the  International  Polar  Commission, 
the  Coast  and  Geodetic  Survey  established  at  Los  Angeles,  Cal.,  a  magnetic  observatory  and 

equipped  it  with  a  .set  of  Adie's  self-recording  magnetometers  of  the  Kew  pattern.  In  the  spring 
of  1882  the  adobe  building  had  been  constructed  by  Assistant  J.  S.  Lawsoii,  and  in  July  following 
the  instruments  were  mounted  and  the  photographic  process  was  arranged  by  Mr.  W.  Sness, 
mechanician  Coast  and  Geodetic  Survey.  The  observatory  was  then  permanently  turned  over  to 
the  charge  of  Mr.  Marcus  Baker,  Coast  and  Geodetic  Survey,  under  whose  direction  the  absolute 
and  differential  measurements  have  been  made  uninterruptedly  from  about  the  end  of  September, 
1882.  to  the  present  time,  and  it  is  the  intention  to  continue  the  work  for  some  years. 

In  May,  1881,  Mr.  J.  B.  Baylor,  and  in  June  following,  Mr.  M.  Baker,  of  the  Coast  and  Geodetic1 
Survey,  were  detailed  to  instruct  at  Washington  Sergeants  E.  Israel,  J.  Cassidy,  J.  Murdoch,  and 

M.  Smith,  Signal  Corps,  U.  S.  Army,  in  the  use  of  the  sextant  and  the  alt-azimuth  for  the  deter- 
mination of  time,  latitude,  longitude,  and  azimuth,  and  in  the  requisite  computations;  they  were 

likewise  instructed  in  the  use  of  those  magnetic  instruments  which  they  were  to  take  with  them. 
Mr.  A.  C.  Dark  was  instructed  at  San  Francisco  in  astronomical  observations  by  Subassistant  J. 
F.  Pratt,  Coast  and  Geodetic  Survey.  With  the  exception  of  Sergeant  Israel,  who  proceeded  to 

Lady  Franklin  Bay,  the  above  named  observers  formed  part  of  the  personnel  of  the  Point  Bai  row- 
party.  These  observers  made  the  best  use  of  the  short  time  available  for  their  instruction. 

In  May,  1882,  J.  Palmarts  and  Sergeant  J.  E.  Maxfield,  Signal  Corps,  TJ.  S.  A.,  received  instruc- 
tions from  Mr.  Baker  in  the  use  of  the  sextant  and  the  theodolite,  and  in  June  they  practiced 

under  As.Mstant  Eimbeck,  Coast  and  Geodetic  Survey,  with  the  Brooke  differential  instruments, 
which  left  the  office  for  Point  Barrow  June  14,  1882. 

The  following  instructions  to  the  parties  were  drawn  up  (June  y,  1881]  by  the  writer  under 
direction  of  Superintendent  C.  P.  Patterson  : 

"Instructions  and  notes  for  the  guidance  of  the  observers  to  Ic  stationed  at  Point  Barroic,  Alaska,  and 
at  Lady  Franldin  Bay,  north  of  Smith  Sound,  Arctic  Ocean. 

'•As  soon  as  the  quarters  of  the  expedition  have  been  fixed  upon  a  magnetic  house  will  be 
erected,  in  which  the  regular  magnetic  observations  as  described  below  will  be  made :  other  obser- 

vations will  be  made  when  on  boat  or  sledge  trips. 

"Inistniments. — For  the  use  of  the  magnetic  observatory  there  will  be  provided  a  magnet 
ometer,  for  absolute  and  differential  declination  and  for  horizontal  magnetic  intensity,  to  be  per- 

manently mounted  on  a  stone  pier.  In  connection  with  this  instrument  a  meridian  or  azimuth 

mark  will  be  established  a  short  distance  off  the  observatory  and  visible  from  it  through  an  open- 
ing in  its  wall.  The  astronomical  bearing  of  this  mark  will  be  carefully  determined  by  means  of 

an  alt-azimuth  instrument  and  solar  observations.  Jn  the  same  house,  but  on  a  separate  pier,  will 
be  mounted  a  Kew  dip  circle,  and,  in  the  case  of  Point  Barrow,  a  third  instrument,  a  bililar  mag- 

netometer, will  also  be  permanently  mounted  on  its  pier.  At  Point  Barrow  the  magnetometer  (or 
nnifilar)  and  the  bililar  instruments  will  be  mounted  in  the  magnetic  meridian  and  at  a  distant  e 
apart  of  not  less  than  twelve  feet,  and  the  dip  circle  will  be  mounted  equidistant  from  these  instru- 

ments, forming  an  equilateral  triangle.  At  Lady  Franklin  Bay  the  two  instruments  will  be 
mounted  in  the  plane  of  the  magnetic  prime  vertical  and  not  loss  than  12  feet  apart.  Xo  iron  is  to 
be  used  in  the  construction  of  these  buildings  and  they  should  not  be  nearer  than  lifty  yards  to 
any  other  building  or  double  that  distance  to  any  large  mass  of  iron.  Special  reading  lamps  (of 
copper  must  be  provided  (or  use  with  the  instruments,  and  they  must  be  tested  to  make  sure  that 
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they  do  not  affect  the  position  of  (lie  magnets.  The  use  of  candles  stuck  iu  wooden  blocks  is  pref- 
erable to  lamps. 

••  When  on  boat  or  sledge  .journeys  the  party  will  carry  a  chronometer,  a  small  alt-azimuth 
instrument  with  circles  of  about  three  inches  diameter  (as  constructed  by  Fauth  &  Co.,  of  Wash- 
iugton.  or  by  Casella,  of  London),  provided  with  a  magnetic  needle,  or  compass  mounted  over  its 
vertical  axis,  and  a  dip  circle. 

"OliNi'rnttiiiHN  a/  Ihc  permit ii/'iit  station. — Hourly  observations  will  be  made  for  declination  and 
diurnal  variation  with  the  magnetometer  on  three  consecutive  days  about  the  middle  of  each 
month  ;  besides  these  observations,  extending  over  seventy-two  hours,  there  will  be  made,  at  any 
convenient  intermediate  time  each  day  (of  the  three)  one  set  of  deflections,  followed  immediately 
by  a  set  of  oscillations  for  the  determination  of  the  horizontal  intensity.  At  Point  Barrow  tho 
bifllar  will  be  read  immediately  after  the  unililar.  There  will  also  be  made  at  any  intermediate 
time  each  day  (of  the  three)  a  set  of  dip  observations..  In  connection  with  the  declination,  the 
mark  will  be  read  once  each  day  (unless  the  instrument  should  accidentally  be  disturbed),  but  it 
suffices  to  determine  the  magnetic  axis  of  the  declination  magnet  on  one  of  three  days.  The 
instrumental  constants  of  the  magnetometer  will  bo  determined  before  leaving  Washington,  and 
the  observer  will  use  the  Coast  and  Geodetic  magnetic  blank  forms  for  their  records,  or,  in  case  no 
special  forms  are  provided,  they  will  use  small  (octavo)  note-books;  they  will  also  compute,  as 
soon  as  the  observations  are  completed  each  month,  the  magnetic  mean  declination,  diurnal  range, 
and  turning  hours;  also  the  horizontal  force  in  absolute  measure  (English  units)  and  the  dip, tabu- 

lating the  results  for  each  day. 
"Extra  observations  on  other  than  the  three  days  about  the  middle  of  each  month  will  lie 

made  during  all  occurrences  of  auroral  displays,  but  as  they  are  likely  to  be  very  numerous  at 
Point  Harrow  observers  there  may  confine  their  extra  observations  to  the  more  conspicuous  dis- 

plays only.  On  these  occasions  the  declinometer  (and  the  bifilar)  at  Point  Barrow  will  be  read 
every  10  minutes  or  ofteuer,  or  less  often,  as  the  state  of  the  needle  may  appear  to  demand,  tho 
object  being  to  ascertain  the  relation  and  establish  a  connection  between  the  appearance  of  the 
aurora  and  the  motion  of  the  magnetic  needle. 

"  When  landing  on  a  boat  journey  or  during  a  sledge  journey,  at  suitable  stations  (not  less  than 
10  or  15  miles  apart),  the  time,  latitude,  and  azimuth  will  be  determined  by  the  alt-azimuth  instru- 

ment and  the  declination  by  the  same  instrument  (the  hour  and  minutes  of  the  observation  is  to 
be  noted  iu  order  that  the  diurnal  variation  may  be  allowed  for);  the  dip  will  also  be  observed, 
and  in  case  time  is  pressing,  reversal  of  circle,  reversal  of  face  of  needle,  and  reversal  of  polarity 
of  needle  maybe  dispensed  with,  but  the  needed  corrections  to  the  result  from  the  single  position 
of  the  instrument  or  needle  must  be  ascertained  at  the  permanent  station.  Observations  of  de- 

flections vith  magnetic  needle  and  with  weights  will  be  made  with  the  dip  circle  as  arranged  for 
relative  and  absolute  total  force,  the  data  for  the  latter  to  be  supplied  at  the  permanent  station. 

"  1 1  is  highly  desirable,  especially  in  the  case  of  the  Lady  Franklin  Bay  party,  that  all  stations 
within  reach  and  formerly  occupied  by  other  parties  for  magnetic  purposes,  be  revisited  in  order 
to  furnish  material  from  which  to  deduce  the  secular  change  during  the  interval;  besides  all 
opportunities  should  be  taken  when  landing  on  the  way  up,  to  secure  observations  for  declination, 
dip,  and  intensity ;  tho  latter,  best  by  oscillations  of  the  intensity  magnet.  The  winter  quarters 
of  the  late  English  expedition  should  be  connected  magnetically  with  the  present  quarters. 

'•All  magnetic  observations  will  be  made  on  Gottingen  time,  as  provided  for  by  the  Hamburg 
Conference.* 

•'All  magnetic  work  will  be  kept  strictly  in  conformity  with 'Notes  on  measurements  of 

terrestrial  magnetism,'  United  States  Coast  Survey,  Washington,  D.  C.,  1877.1  and  other  records  in 
connection  therewith  should  be  equally  clear  and  complete,  and  all  computations  should  be  made 
by  the  observer  in  separate  books.  Duplicates  of  all  records  will  be  made,  compared  with  the 
original,  and  the  latter  returned  annually,!  if  practicable,  to  the  Superintendent  of  the  Coast  and 
Geodetic  Survey,  Washington,  I).  C.  The  observers  should  also  provide  themselves  with  copies 

*  This  s.  ntenee  I  lincl  added  in  original  report. — [Sell.] 

t  A  new  edition.  1  lie  third,  h;is  since  ;i|ipe;ired  iu  Appendix  No.  s,  C'o:is[  and   (leodrtie  Sm •-, T>   Report  I'm   l-;-l. 
;  It  was  then  supposed  that  the  partie-  \vonhl  remain  out  lor  three  years'. 



448 EXPEDITION  TO  POINT  BARROW,  ALASKA. 

of  the  Admiralty  Manual  of  Scientific  Inquiry,  the  Arctic  Manual  and  Instructions,  1875,  and 
Aurora;,  their  character  and  spectra,  by  J.  R.  Capron,  1880.  Also,  with  Terrestrial  and  Cosmical 

Magnetism,  by  E.  Walker,  18GC,  and  any  other  work  they  may  require  for  their  information." 
Besides  the  above  paper,  which  is  printed  (pp.  12  to  14)  in  "  Instructions  No.  72,  War  Depart- 

ment, Office  of  the  Chief  Signal  Officer,  Washington,  D.  C.,  June  17,  1881,"  the  parties  received 
additional  instructions  Leaded  (2)  Obligatory  observations  in  the  domain  of  terrestrial  magnetism, 

and  (3)  Elective  observations — contained  in  the  same  order.  Among  these  optional  observations 
are  mentioned  observations  of  tides  and  of  earth  currents;  for  both  of  these  phenomena  returns 
•were  made. 

The  Point  Barrow  party  was  also  provided  with  a  plan  of  the  magnetic  house,  and  received 
the  following  note  respecting  the  adjustment  of  the  bifilar  magetometer,  which  had  been  hastily 
constructed  from  some  remains  of  an  older  instrument: 

"  The  portable  bifilar  magnetometer. — This  instrument  was  reconstructed  from  such  parts  as 
could  be  found  from  an  old  instrument.  A  collimator  magnet  was  provided,  also  a  new  bifilar  sus- 

pension adjustable  by  means  of  a  right  and  left  handed  screw  in  the  place  of  a  disk,  as  originally 
supplied;  the  projecting  arms  indicating  that  the  instrument  had  been  arranged  for  an  induction 
inclinometer  were  removed. 

"It  is  to  be  used  differentially  or  for  variations  only  of  the  horizontal  component  of  the  mag- 
netic force.  The  instrument  is  to  be  adjusted  with  the  axis  of  the  collimator  magnet  in  the  mag- 
netic prime-vertical,  and  the  variations  of  the  horizontal  force  observed  by  readings  of  the  scale. 

"If  H=  horizontal  magnetic  force,  AH=  variation  of  the  same,  v=  angle  of  twist  in  the  bifilar 
suspension  (usually  between  40°  and  70°),  Jr=  variation  of  this  angle  (expressed  in  parts  of 
radius)  then JH =cot 

Plan  of  magnetic 

I  f" 

p  faint  Barretr 

f 

^v. 

[ 

jk 
«i  v 
f « \ \. 

^\^N»»' 

1 

\ 

^l*" 

YW&*b 

"If  KO  =  reading  of  the  scale  of  any  fixed  part,  say  of  the  magnetic  axis  of  the  collimator, «= 
any  reading  at  another  time,  a=  value  of  one  division  of  the  scale  in  parts  of  radius  (or  angular 

value  in  minutes  times  .000291),  then  J»=(w— w«)  a. 
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'/  // 

"To  correct  1'or  changes  in  the  value  of     .     for  change  "I    temperature  <if   magnet    let  '/= 

change  of  magnetic  moment  of  magnet  corresponding  to  a  change,  of  1°  Falir..  we  have,  ilic  correc- 
tion </  (t  —  te)  where  t,,=  normal  temperature  adopted  and  f=any  other  temperature.  The  value  of 

q  may  be  found  by  a  series  of  observations  of  oscillations  at  high  and  low  temperatures,  tin;  mag- 
net being  .suspended  as  in  the  unitilar  magnetometer.  Putting  A=«  cot  r  we  have 

'I  tf 

Jf  =  A- («  —  »„)  +  </  (/  —  /«) 
(he  value  of  fc  may  be  about  .(MM) J.">  and  it  should  be  so  arranged,  by  varying  the  distance  of  the 

threads,  that  (he  least  integer  reading  of  the  scale  should  indicate  about  to  part  of  the MUM*  JIHMJO 

horizontal  force.  The  observed  variation  in  the  horizontal  component  of  the  magnetic  force  will 
be  true  only  in  case  the  magnetic  moment  of  the  suspended  magnet  remains  unchanged  during 
the  time  of  observations,  but  as  every  magnet  gradually  loses  magnetism  a  further  correction  for 
loss  of  magnetic  moment  is  needed.  This  may  be  determined  by  comparing  differences  of  values 
of  horizontal  force  as  determined  by  means  of  the  unifilar  magnetometer  at  certain  times  (and 
after  long  intervals)  with  a  series  of  corresponding  readings  of  the  differential  instrument.  The 
magnet  being  an  old  one,  it  seems  best  to  examine  and  readjust  the  bifilar  at  the  end  of  each  year 
or  ofteuer  in  case  of  necessity. 

"The  north  end  of  the  magnet  may  be  turned  either  to  the  right  or  left  of  the  meridian,  but 
it  will  be  desirable  to  choose  that  side  which  will  make  inert  nuintj  horizontal  force  correspond  to 
increasing  scale  readings. 

"The  principal  adjustments  of  the  instrument  may  be  summed  up  as  follows: 
"Level;  suspend  magnet  as  unitilar;  focus  telescope  ;  place  scale  horizontal  and  adjust  light 

for  distinct  vision;  take  torsion  out  of  suspension  ;  put  plan*'  of  detorsion  in  magnetic  meridian; 
determine  axis  of  collimator;  determine  scale  value  or  value  of  one  division  in  minutes  of  arc; 
point  on  axis  and  note  corresponding  scale  reading  of  magnetic  meridian;  take  off  unifilar  and 
substitute  bifilar  tube;  place  plane  of  bifilar  suspension  in  magnetic  meridian,  point  on  axis  and 
read  torsion  circle ;  test  this  by  turning  telescope  180°  in  azimuth  and  bringing  the  magnet  in  the  re- 

versed position,  north  end  to  the  south,  and  read  torsion  scale;  if  it  reads  as  before,  the  plane  of 
threads  was  tnily  in  the  magnetic  meridian ;  repeat  adjustment  if  necessary;  turn  telescope  'M 
or  into  the  magnetic  prime-vertical  and  turn  in  the  sinnr  ilirection  the  torsion  circle  until  the  axis 

of  the  collimator  appears  pointed  in  telescope;  read  the  torsion  circle,  it  will  be  !Kl°+  /•  from  the 
meridian  value ;  compute  the  value  of /.•  and  alter  the  distance  of  threads  by  turning  the  screw 
itntil  a  satisfactory  value  for  Jc  is  found. 

"The  observers  will  remember  that  at  Point  Barrow  the  horizontal  force  is  about  one-half  of 

what  it  is  at  Washington.  They  may  also  consult  Lloyd's  Treatise  on  Magnetism  (London.  1ST  1).'' 
With  reference  to  co-operation  with  the  Polar  Commission  during  the  «ec0nd  year  of  occupation 

of  the  Point  Barrow  station,  directions  were  given  by  you,  May  23,  18812,  to  prepare  the  old  Brooke 
magnetographs  for  immediate  service.  These  instruments  had  been  used  for  many  years,  first 

at  Key  West,  Fla.,*  and  lately  at  Madison,  Wis.,  and  required  thorough  overhauling;  moreover, 
photographic  registration  being  out  of  the  question  in  the  Polar  regions,  they  were  changed  and 
remounted  according  to  a  plan  devised  by  me,  for  direct  eye-observations.  By  extra  exertion, 
with  the  assistance  of  Fauth  &  Co.,  instrument  makers,  and  W.  Suess,  mechanician,  this  was 
expeditiously  done,  and  the  instruments  left  Washington  .June  14,.  1882. 

The  following  memorandum  was  handed  to  the  relief  party  before  starting  for  Point  Harrow: 

"MAY  20.  1SS2. 

"The  magnetic  instruments  intended  for  Point  Barrow  will  be  the  modified  Brooke  Magnet- 

ometer, viz,  declinometer,  bifilar  or  horizontal  force  magnetometer,  and  Lloyd's  balance  or  vertical 

*  For  a  description  see  Coo«(  Survcx  I.Yn«>vt  I'm-  l!-r>l>,  A|>i>ri,i',ix  N«i.  ::<;.  or  Ilio  nri^iiml  ]>»}»•}•  in  1'lii!.  Trans. 
Hoy.  Snr.  1M7.  |i:nt  1,  •'  On  tin-  jmfoimitir  rrj;iMr;itiiJii  of  iii:i}',i:rlrn.i  d  i.*.  A  i  . .  \-\  ].!;.•:  ci-;r;ij>ln  .  J!\  Cli;nlos  B:cx>k<>. 

.Tnur,  1M(,." 
II.  Ex.  44   57 
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\  rtrtiea.1,  -firci.  in  Aarijufi 

force  iiiaguc'tometcr,  to  be  relatively  disposed  of  in  a  building'  as  shown  in  the  accompanying  dia- 
gram. The  size  of  the  observatory  was  to  be  3  by  5  meters,  or  about  10  feet  by  1CA  feet  inside,  and 

Gi  to  7£  feet  high ;  size  of  the  brick  piers,  0.3  meter  square  and  about  1  meter  high :  cross-section  of 
telescope  pier,  0.15  meter  by  0.6  meter  long,  and  of  the  same  height  as  the  instrument  piers;  tho 

brass  cylindrical  vessels  in  the  axis  of  which  the  magnets  are  suspended,  except  the  knife-edgo  of 

the  Lloyd  balance  which  passes  through  the  center,  are  each  of  40  centimeters  diameter.  Tin's 
new  observatory  should  be  distant  from  the  older  one  at  least  8  meters." 

The  following  notes  were  prepared  for  the  guidance  of  the  party,  May  31,  1882: 

••  Xotes  on  the  mounting,  the  adjustment,  and  the  determination  of  instrumental  constants  of 
the  I. rook e  differential  magnetometers: 

"1.   THE   DECLINOSIETER   OK   UNIFILAE  MAGNETOMETER. 

"Take  out  the  torsion  of  the  suspension  skein  or  wire  suspending  alternately  magnet  and 
Aveight  until  the  telescope  readings  are  the  same;  adjust  fixed  mirror  to  read  50  of  scale  (which  is 
to  be  recorded  as  500);  adjust  movable  mirror  to  read  the  same  for  average  position  between  daily 

extremes;  note  reading  t  of  torsion  circle.  Measure  torsion  of  suspension  by  turning  ofl',J  degrees 
to  right  and  to  left  and  reading  the  scale  (through  telescope);  turn  torsion  circle  back  to  reading  t. 

"Let  /=  length  of  a  division  of  scale,  r  =  radius  or  distance  from  face  of  scale  to  surface  of 
mirror  (if  of  glass,  silvered  on  back,  ?,  of  the  thickness  of  the  glass  must  be  added);  then  the 
angular  value  of  one  division  of  scale 

«  = 3437/75  ' 
'_'/• 

"For  the  magnetometers  the  value  of  /  is  uniformly  1  millimeter,  and  the  angular  value.  «  =  1'. 

the  radius  r  being  =  1.719  meter,  which  has  to  be  carefully  measured  oft'  for  each  instrument. 
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'•To  determine  the  torsion  coefficient  -1'.  let  «=  angle  through  which  the  magnet  was  deflected, 

and  ,i  =  angle  through  which  the  torsion  circle  had  been  turned;  then  *  =  ,  '      ;    hence  scale  valuo 

./       ft  — a. 

a  (  l  +  -i-  )  expressed  in  minutes  of  arc.  Increasing  numbers  of  scale  should  correspond  to  a  mo- 

tion of  the  iwrth  end  of  the  magnet  to  the  east.  The  scale  is  numbered  from  20  to  80,  which  numbers 

are  to  be  read  200  and  800,  and  thus  has  a  range  of  5°  on  either  side  of  the  normal  position.  Two 
spare  scales,  divided  on  white  bristol  board,  about  15  centimeters  long,  giving  additional  extent  of 

2£°,  should  be  made,  and,  in  case  of  necessity,  fastened  to  the  ends  of  the  reading  scale.  The 

vertical  cross-thread  of  the  telescope  is  to  be  l-<'/>l  on  the  .">00  mark,  as  reflected  from  the  lixed 
mirror,*  a  remark  which  applies  to  each  of  the  instruments.  The  dividing  line  or  narrow  space 
between  the  fixed  and  movable  mirrors  is  in  the  plane  of  the  optical  axis  of  the  telescope.  Tho 
instrument  is  placed  under  a  zinc  cover. 

"2.  THE  HORIZONTAL  FORCE  OR  BIFILAR  MAGNETOMETER. 

"Put  plane  of  detorsion  in  the  magnetic  meridian,  turn  torsion  circle  with  weight  suspended 
approximately  in  plane  of  meridian,  and  read  circle.     Remove  weight,  suspend  magnet,  and  again 

read  circle,  if  the  same  as  before  the  plane  of  detorsion  is  in  the  magnetic  a    ,       Ha  „ 
meridian:  if  not,  repeat  the  process  until  the  result  is  satisfactory.     It  is  I 

recommended  to  mark  out  in  the  observatory  the  directions  of  the  mag- 
netic meridian  and  of  the  magnetic  prime  vertical  by  threads  or  fine 

strings  stretched  from  wall  to  wall.     These  threads  would  also  aid  in  the 

setting  of  the  piers.     Let  m°=  reading  of  torsion  circle  for  plane  of  de- 
torsion  in  the  meridian:  suspend  weight  and  turn  torsion  circle  to  90°+ m°;   
turn  movable  mirror  until  the  middle  line  or  50  of  the  scale  is  bisected,  in 
which  position  of  the  telescope  the  fixed  mirror  will  reflect  division  50  (to 
be  read  and  recorded  as  before  500).  Suspend  magnet  in  place  of  the 

weight,  turn  torsion  to  w°i  until  middle  line  of  scale  is  again  bisected. 

then  •>n^'l  —  (fl00  +  ?H°)=.:.  (See  annexed  diagram,  where  «=DO°.)  Let  H  =  horizontal  component 
of  the  earth's  magnetic  force,  »i=magnctic  moment  of  magnet,  W—  weight  of  magnet  and  ap- 

pendages (compensation  bar,  mirror,  stirrup,  and  part  of  suspension),  2«  and  -b  the  distances  of 
the  threads  /iborc  and  below,  and  /=length  of  suspension,  then 

now  let  R  and  ~  vary  bv  SH  and  Ss  and  the  ratio,  "    ,  or  the  variation  of  the  horizontal  force  cx- 

a. 
pressed  in  parts  of  the  force,  is  given  by  the  relation 

/7/f=cotz.te 
n 

"Suppose  the  scale  division  to  be  1  millimeter  and  the  distance  of  the  scale  and  mirror=r 
i  • 

millimeter,  then  »~=l(  ,•     Now  putting  for  a~  its  equivalent  a  (n  —  iie),  where  a = value  of  one  division 

of  scale  in  terms  of  radius   and  •»  —  »„  =  the  difference  of  any  two  scale   readings,  and  making 

^  Jl 

l;=<t  
cot  :.  the  

ratio,  
"     .  becomes  

/;  («  —  »„).     
A  second  

method  
for  determining  

the  scale  
value  

is // 

ii- 

as  follows:   Let  ic=       ,  or  let  it  be  equal  to  any  other  convenient  fraction  of   \Y,  and  add  ic  to  the 
1 0* ' 

AII  important  addition  to  tlir  I'.rooko.  instruments,  as  insuring  tlm  staliilily  ortixity  of  tin-  ilirrctinn  ul'tln-  ;'u 
point  of  tin*  scale;  the  idea  \v;i»  taken  from  the  later  Ad  ie  magnet  o^r.-ipli.  Tlu>  rireniar  windows  of  I  he  I  hive  magnet - 

oiiK-teis  \vere  D|'  French  ]i]ate-j;las.H.  Ky  trial  on  ]''<>l>ru;iry  II.  HJI.  I  lincl  thai  the  transmitted  rays  Cor  the  rrlrfmr 
scale-ends  Hiifleied  lint  slight  refraction  by  turning  tlio  f;l:iH.s  in  it<  own  plane;  the  deviation  changed  from  II  to  5 
di  \  i-iitc.H  i  n  ma  \  nin>. 
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suspended  magnet,  then  the  difference  of  the  two  readings  of  the  scale,  that  is,  before  and  after 
the  small  weight  was  added,  or  for  weight  IV  and  for  weight  W+w  will  correspond  to  ̂ i,,  of  tho 
horizontal  force.  To  give  the  instrument  any  desired  sensitiveness  compute  the  angle  of  dellection 
z  corresponding  to  it,  and  set  the  torsion  circle  accordingly,  then  by  means  of  the  upper  suspension 

screw,  with  its  two  sets  of  opposing  screw-threads,  the  suspension  threads  arc  to  be  brought  to 
that  distance,  which  will  bring  the  middle  of  the  scale  (50)  on  the  vertical  thread  of  the  telescope. 

I  "sing  the  second  method  a  weight  has  to  be  provided  corresponding  to  the  desired  sensitiveness, 
and  the  suspension  threads  must  be  regulated  in  order  that  the  additional  weight  may  produce  a 
change  of  a  certain  number  of  divisions  of  scale  when  it  is  added  and  taken  off. 

••The  instrument  is  provided  with  a  mechanical  compensation  for  changes  of  temperature.  In 
view  of  the  extreme  low  temperatures  which  are  likely  to  bo  experienced  at  Point  Harrow,  how- 

ever, and  under  the  presetit  circumstances,  it  will  be  better  to  deduce  the  corrections  for  any  out- 
standing amount,  not  compensated,  differentially  from  the  observations  of  the  horizontal  force 

themselves,  than  to  attempt  a  complete  mechanical  compensation.  The  latter  operates  as  follows: 
Kefcrring  to  accompanying  Jigure,  suppose- 

the  temperature  increases,  tho  effective  force 
of  the  magnet  will  diminish,  the  differential 
expansion  of  glass  and  zinc  (which  materials 

form  the  compensation)  will  push  the  :<;«•  end 
in,  which  brings  the  suspension  threads  closer 

/    .  X—1  iT^U  together,  and  thus    diminishes   the   torsion 
'    ||    '_  »;M**e  force  balancing  /fin  the  same  ratio  tliat   If may***,  (  itself  diminishes.     Increasing  scale  readings 

~.  should  correspond   to  increasing  horizontal •     nurrtrf 

magnetic  force,  or  correspond  to  a  movement I 

of  the   north  end  of  the  magnet  toward  tho 
north.     The  narrow  space  dividing  the  fixed 

from  the  movable  mirror  is  in  the  plane  of  the  optical  axis  of  the  telescope.     The  instrument  is 
placed  under  a  zinc  cover. 

"3.   THE   VERTICAL   FORCE   OR  BALANCE  MAGNETOMETER. 

"Put  the  knife-edge  supporting  the  magnet  in  the  magnetic  meridian  and  level  support:  tho 
magnet  will  then  be  free  to  oscillate  in  the  magnetic  prime  i 
vertical;  balance  the  magnet  and  its  appendages  (mirror,  I 

knife-edge,  balancing  weights,  compensation  bar,  &c.)  hori-  *»<*?•   j   n»?0u 
/on tally  by  means  of  two  weights  on  opposite  sides  of  the 
knife  edge;  next  bring  the  center  of  gravity  of  the  system 

to  that  particular  positioii  close  to  and  beloic  the  knife-edge      "~          "~" 
which  corresponds  to  the  desired  sensitiveness;  this  is  done 

nwv  aZIe 
by  raising  or  lowering  the  central  ball  or  weight.     Set  the 

mirror  so  that   the  middle  of  the  scale  (50)  is  reflected  on  Ji**&  I 
the  thread  of  the  telescope  when  the  magnet  is  level;  at  the  same  time  this  center  division  must 
remain  bisected,  as  seen  in  the.  fixed  mirror. 

••  Let  1'=  the  vertical  component  of  the  earth's  force,  d  —  the  horizontal  distance  of  center  of 
gravity  of  the  system  from  the  plane  of  support  passing  through  the  knife-edge,  1J"=  the  weight  of 
magnet  and  appendages,  m  =  the  magnetic  moment  of  the  magnet,  then  I"HJ=  1JV.  Now,  suppose 
the  magnet  inclined  through  the  small  angle  i/,  and  let  ft  =  distance  of  center  of  gravity  of  the 
system  below  plane  of  knife-edge;  then — »V_h 

"To  determine  the  ratio  *  we  oscillate  the  magnet  and  appendages  in  its  vertical  plane  and 

let   T=  time  of  an  oscillation  in  that   position.     We  then  take  the  magnet  off  its  support  and  sus- 

pend it  (with  its  appendages)  by  a  single  thread  (determining  torsion  and  allowing  for  it),  as  in 



EXPEDITION  TO  POINT  BARROW,  ALASKA.  453 

the  case  <>!'  ;i  free  declination  magnet,  observing  that  the  .sides  which  were  vertical  when  on  its 
bearings  will  now  be  horizontal.  The  moment  of  inertia  will  be,  the  same  as  before.  Let  'l\  —  thti 
lime  (if;i  horizontal  oscillation,  then — 

,5  V     1\~  'l\l .*•  =  ,.,'/  cot  dip.  <;•=  ,.,,<,'-  cm  a 

where  a  SK  dip.      For  one.  linear  unit  nf  scale  and  /•  units  of  distance  lo  mirror  the  value-  of  <.'  sa  _ 

The  dip  is  ID  be  determined  by  means  of  the  dip  circle.  For  a  particular  scale  value,  '/',  having 
been  determined,  we  alter  the  position  of  the  center  of  gravity  by  the  adjusting  screw,  until  by 
trial  the  desired  value  of  T  is  produced.  The  scale  value  may  also  be  ascertained  by  means  of 
deflections,  the  ma-net  being  lirst  in  a  horizontal,  next  in  a  vertical  position.  (Seep.  65  of  2d 

part  of  Bulletin,  St.  Petersburg,  18S2.)* 
••The  temperature  compensation  originally  with  the  Brooke  balancing  magnetometer  consisted 

of  a  glass  thermometer  tube  tilled  with  mercury.  This  lias  been  removed,  and  a  brass  arm  wan 

substituted,  as  in  the  Adie  instrument.  The  compensation  operates  as  follows:  Suppose  the  tem- 
perature is  rising:  the  magnetic  energy  of  the  hoii/ontal  magnet  will  diminish,  and  gravity  will 

consequently  .pull  the  south  or  unmarked  end  of  the,  magnet  down  and  thus  elevate  the  marked 
end,  but  this  is  counteracted  and  the  balance  restored  by  the  expansion  of  the  brass  arm  which  is 
directed  to  or  on  the  same  side  as  the  marked  end;  the  diminution  of  magnetic  moment  is  thus 
counteracted  by  the  increased  leverage  of  the  extended  brass  arm. 

"Increasing  scale,  readings  should  correspond  to  increasing  vertical  magnetic  force  or  to  a 
movement  of  the  north  <-n<l  of  the  magnet  sloicnicitrrl.  The  instrument  is  placed  under  cover  of 
thick  plate-glass. 

"Referring  to  the  diagram  of  the  magnetic  observatory  containing  the  modified  Brooke  differ- 
ential or  variation  instruments,  it  will  be  seen  that  the  north  seeking  or  marked  ends  of  the  mag- 

nets turn  all  to  the  inside  or  toward  the  telescope-pier.  The  directions  in  which  the  scale-numbers 
in. -rease  are  also  there  indicated. 

"Time  beini;  wanting  for  an  accurate  mechanical  compensation  of  the  force  magnetometers,  it 
is  the  intention  that  only  the  greater  part  of  the  change  should  be  so  compensated  and  collections 

applied  for  the  remaind'-r.  For  this  purpose  thermometers  are  inserted,  which  are  to  be  read  in 
connection  with  the,  scales.  The  data  for  outstanding  temperature  correction  will  be,  had  from  the 

ordinary  hourly  observations." 

The  Point  "Barrow  party  was  also  put  in  possession  of  the  resolutions  adopted  at  the  third 
session  of  the,  International  Polar  Conference,  held  at  St.  Petersburg,  August,  1881.  From  this 
publication  the  following  notes  were  taken: 

'•The  differential  magnetic  observations  for  changes  of  declination,  hori/.ontal  and  vertical 

components  of  the  earth's  magnetic  force,  are  to  be  made  hourly  and  continuously,  commencing  as 
soon  as  possible  on  or  after  August  1.  1882,  and  closing  as  late  as  practicable  before  or  on  Sep- 

tember 1,  iss:;. 

"These  hourly  olwri-iitioitx  may  be  made  either  with  reference  to  l<n-«l  time  or  with  reference 
to  any  other  meridian.  [The  full  hours  of  local  mean  time  are  recommended,  and  the  instruments 
arc  to  be  read  in  the  order,  bililar  li  minutes  before  and  after,  unitilar  1  minute  before  and  1  min- 

ute after,  and  balance  magnetometer  £  minute  before  and  i  minute  after  each  full  hour.J 

"Term- day  observations. — Term-days  are  the  1st  and  15th  of  rttch  month  (excepting  January 
1,  when  January  2  will  be  taken).  The  differential  instruments  on  term-days  are  observed  evcry 

5  minutes  throughout  the  21  hours,  and  strictly  according  to  (!iitHni/i->i  wi-mi  ciril  time,  beginning 
with  O'1  ()'"  (or  midnight,  < lot tingen.)  The  three  instruments  will  be  read  as  rapidly  as  possible, 
one  after  another,  in  the  order  given  above,  the  declinometer  being  read  at  the  exact  full  tilth 
minute. 

".\iliHHniiiil  obtervationt  to  be  made  on  term-days  during  out-  hour  are  specified  below.    Declina- 

*  II'  ;        :ui^lr  which   the  line  joining  (he  ccntrrs  of  gravity  :ni<l  "f  motion   makes  with   the  axis  of  the 
'/"  •  V  I 

\vi-   have  tan  ;   tan  <i  =  ,.,'.:  also   ..  ~-  <:"i  ''•  and  .since  in  0111  caw  i;  ~ '.III'  ,  form  n  la  (:!)  ot')i.  ('.I!  changes  to8T=  R  .      V, -sr    / 
ln-ni-c,  _         ^  ,.,,!   f;,  as  aliove. 
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tinii  observations  will  be  made  every  'JO  seconds,  beginning  with  the  full  hour  and  minute  of  Got- 
tingen  niean  civil  time. 

Me. 
Time  "f  obwrration. D*te. Time  of  ubnervuliuu. 

i  an 180 

Aii-nst  1 

August  1-"' 

N'.'uii  to  1  p.  nv 

1  p.  in.  10  'J  ji.  m. 

February  1 1-Ybrnarv  15 
Midnight  to  1  a.  :u. 
1  a.  ni.  to  2  a.  in. 

Sopteinbot  1 'J  11.  III.  tO  3  p.  111.                            M.n.'h   I 

:'  ;t.  in.  to  :;  a.  m. 

Si'ptoiiiliei  •!."•        ;i  p.  m.  to  4  p.  m.                   March  15 
:;  a.  m.  to  4  :t.  in. 

October  1               4  p.  m.  to  B  p.  ni. 
A  pril  1 

4  a.  m.  to  5  a.  m. 
October  15 

5  p.  in.  to  «  p.  m.                 April!." 
5  a.  m.  to  G  a.  m. 

November  1 11  p.  m.  to  7  p.  m.                   May  1 fia.  m.  to  7  a.  in. 

November  15 
7  p.  in.  to  8  p.  m.                   May  ]."• 

7  a.  m.  to  8  a.  ui. 
IVi-i'inber  1 

8  p.  m.  to  9  p.  ni. 

•  lime  1 

8  a.  m.  to  9  a.  m. 

l>oct'nibrr  1.". 
!i  p.  m.  1o  10  p.  in. 

Juno  15 
lla.  in.  ti>  10  n.  in. .hilv  1 
it)  a.  in.  to  11  a.  111. 

1888 July  15 
11  a.  in.  to  noon. 

January  - lu  p.  in.  in  11  p.  ni. August  1 Noon  to  1  p.  m. 
January  15 11  p.  iii.  to  midnight. August  15           1  p.  m.  to  2  p.  ui. 

"If  three  observers  are  available,  all  three  instruments  Avill  be  observed. 
"Absolute  magnetic  measures  of  declination,  dip.  and  intensity. — Observations  are  to  be  made 

as  often  as  necessary  to  furnish  the  absolute  values  needed  for  the  differential  measures.  [Unless 

some  change  is  suspected  in  the  latter,  it  •will  suffice  to  observe  for  absolute  values  the  declination, 
the  dip.  and  the  horizontal  intensity  (oscillations  and  deflections)  on  the  day  before  each  term-day. 
Declination  observations  will  then  be  made  about  8  a.  m.  and  1  p.  m.,  local  time,  and  for  those  and 
the  intermediate  hours  the  corresponding  readings  of  the  scales  of  the  differential  and  absolute 
instruments  will  be  given.  Observations  for  dip  and  intensity  may  be  made  at  any  convenient 
time  of  the  day. — Sch.j 

"Tests  are  to  be  made  for  possible  local  deflection  before  selecting  the  position  for  the  abso- 
lute instruments.  • 

••Sriilf  valves  of  differential  instruments. — The  unifllar  or  declinometer  should  have  a  sensi- 
tiveness such  that  1  millimeter  on  the  scale  will  correspond  to  a  variation  in  declination  (J))  equal 

to  1',  hence  f>D=l'.  For  the  bifllar  or  horizontal  force  magnetometer  at  a  place  where  the  dip  is  o, 
1  millimeter  of  its  scale  will  be  made  to  correspond  to  a  variation  of  the  horizontal  component  (H) 
of  the  magnetic  force  equal  to  0.001  cos  0,  hence  «lf=.001  cos  o  expressed  in  the  metric  units  of 
the  force  nun.  m</,  s.  For  the  vertical  force  or  balance  magnetometer,  1  millimeter  of  the  scale 
will  be  made  to  correspond  to  a  variation  of  the  vertical  component  (V)  of  the  force  =0.001, 
hence  -7Tr=.001  in  the  same  units  as  above."** 

For  absolute  measures  the  Point  Barrow  party  had  Coast  and  Geodetic  Survey  magnetometer 
No.  11.  and  the  Lady  Franklin  Bay  party  magnetometer  No.  12,  both  new  instruments,  made  by 
Fauth  &  Co.,  of  Washington.  Kew  dip  circle  No.  23  was  taken  to  the  former  place,  and  Kew  dip 
circle  No.  1!)  to  the  latter,  both  instruments  the  property  of  the  Coast  and  Geodetic-  Survey.  The 
magnetometers  are  described  and  figured  (Plate  No.  36)  in  Coast  and  Geodetic  Report  for  1SS1, 
Appendix  Xo.  8.  The  Kew  dip  and  intensity  circles  with  needles  0  centimeters  in  length  are  well 
known. 

tiKOCUAPMK'AI.    POSITION    OF    1<J  J.AAMIK    STATION,    ALASKA. 

The  two  United  States  Polar  expeditions  which  had  been  organized  under  the  orders  of  \V. 
B.  llaxen,  brigadier  and  brevet  major  general,  U.  S.  A.,  and  Chief  Signal  Officer,  left  for  their 

respective  destinations  early  in  the  summer  of  1881,  the  one  for  Alaska  in  command  of  I'.  II.  Kay, 
lieutenant,  IT.  S.  A.,  the  other  for  Lady  Franklin  Bay  in  command  of  A.  YV.  Greely.  lieutenant, 
U.  S.  A. 

,  fur  tin'  sak.'  <if  illustration,  tliat  .'H    Point   Harrow  //--O. '.».".  on  mm.  mi/.  ».  units'  :inil  "     -H-, 

\vr  havr   lo^  cot  :      '.i.T'.'H'i-J.  hem -r         ill     .VJ!    anil cos'/     .117"  and   O'//--.IMKH  17"       ._'.    nearly.     From  col  _'= . -f>H i;7tn;  H  H,-'-  i 
tin1  whole  aiifjlc  to  lie  turiii-d  oil  would  In-  '.1(1  -)-.•-  l.'.l  "iii  .  Kor  Hie-  \crlir:il  force  instrument  we  have  from 

/  //  tan  'J,  I'  t;.:i.Vi.-):  also,  total  lorce  /•'  //serf)  li.  |-.'7-J  and  for  .1  I  .Ol)l  (metric  nnitsi.  '""  '  .Miinir,:;!  The 
un;;iilar  value  of  one  division  of  each  of  the  sc.tles  <t<|ii:i!s  I  . 
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Lieutenant  Kay's  jKirly  sailed  from  San  Francisco  in  the  Golden  Fleece,  -Inly  IS,  and  arrived 
oft"  Uglaauiie.  near  Point  Barrow,  September  8.  The  meteorological  und  magnetic  station  was 
established  near  the  small  Esquimaux  settlement  of  that  name,*  about  17  kilometers  or  lOi  statute 
miles  from  Point  Barrow  and  to  the  southward  and  westward  of  it,  about  150  meters  from  tho 
coast  of  the  Arctic  Ocean,  and  at  an  elevation  of  about  5  meters  above  its  level. 

The  geographical  position  of  the  station,  as  derived  from  dead  reckoning  on  board  the  Golden 

Fleece,  is  given  by  Lieutenant  Rayt  as  follows:  Latitude  71°  17'  50",  longitude  156°  23'  45"  west 
of  Greenwich.  The  astronomical  observations  at  Uglaamie.  for  position  and  direction  of  meridian 
were  made  by  A.  C.  Dark,  and  are  contained  in  Appendix  1  to  this  report.  Observations  found 
defective  or  unreliable  from  whatever  cause  have,  been  omitted  in  this  appendix.  The  latitude 
Lore  adopted  results  from  two  sets  of  observations,  one  of  a  series  of  double  altitudes  of  the  sun 

on  April  28,  I,ss2,  the  other  of  two  sets  of  single  altitudes  of  the  sun  about  upper  and  at  lower  cul- 
mination on  June  24,  1882.  The  first  value  from  sextant  observations  has  been  given  the  weight 

•J,  and  the  second  value  from  theodolite  observations  the  weight  1  ;  the  resulting  latitude  becomes 

(/>•  71°  17'.7  with  an  estimated  probable  error  of  -L  ()'.3  According  to  British  Admiralty  Chart 
21(54  the  position  of  Plover  Point,  where  the  English  relief  expedition  under  Commander  K. 

Magnire,  Royal  Navy,  was  stationed  in  1852,  185:5  and  ls54,  is  in  latitude  71°  21'  25",  and  in  lon- 
gitude 150°  Hi'  06"  west  of  Greenwich.  Following  the  trend  of  the  coast  between  the  cemetery 

and  summer  camp  down  to  Uglaamie  and  converting  the  linear  measures  of  the  chart  into  differ- 
ence of  latitude  3<f>  and  difference  of  longitude  JA,  we  find  the  latitude  of  Uglaamie  station 

71  21'.-!  —  3'.5=71°  17'.9  and  for  the  longitude  of  the  station  150=  lt;'.t+28'.4  =  156°  44'.5  west  of 
Greenwich.  Since  neither  the  first  (nautical  result)  nor  the  last  result  (depending  on  estimated 
direction  and  distance)  can  compare  in  accuracy  with  the  value  deduced  at  the  station,  I  shall 

adopt  the  value  </>=l\Q  17'.  7 
The  longitude  adopted  results  from  a  chronometric  determination  made  by  the  supply  expedi- 
tion in  the  summer  of  1882  in  tho  Leo,  under  the  command  of  Lieutenant  Powell,  Signal  Corps,  U. 

S.  A.  The  result  as  worked  out  by  Mr.W.  Upton,  computer  in  the  office  of  the  Chief  Signal  Officer, 

is  given  in  his  report  appended  to  "  Signal  Service  Notes,  No.  V.,  Work  of  the  Signal  Service  in 

the  Arctic  Regions,  prepared  under  the  direction  of  General  Hazen,  Washington,  ISS-'J."  It  depends 
on  four  chronometers,  the  sea-rates  of  which  could  be  established  from  observations  at  San  Fran- 

cisco before  and  after  the  voyage,  and  at  Plover  Bay,  East  Siberia,  during  the  voyage,  though 

neither  at  Plover  Bay  nor  at  Uglaamie  did  the  weather  prove  favorable.  Mr.  Upton's  result  is 
10'1  20'"  :V.)-  I  10».  or  156°  39'  45"  _{.  o'  30";  it  will  be  seen  that  this  result  is  intermediate  between 
tint  derived  from  dead  reckoning  on  board  the  Golden  Fleece  and  from  the  English  determination 
of  their  station  in  1S5;>  to  the  southward  and  eastward  of  Barrow  Point  and  referred  to  our  station. 

Moreover  we  have  two  sets  of  lunar  distances  from  the  sun  .Inly  7,  1882,  with  the  resulting  longi- 
tude 10'1  25"1  57s,  and  a  set  of  lunar  distances  from  Jupiter  as  observed  at  Point  Barrow  and  referred 

to  Uglaamie  by  the  addition  of  1'"  25s,  giving  the  result  10'1  27'"  14":  the  mean  of  these  two  astro- 

nomical determinations  is  10h  2<i'"  .'!<!-.  which  agrees  so  well  with  the  above  chro-nometric  value,  that 
I  have  adopted  the  latter,  viz  : 

A  =  10''  20"'  ;!0S  or  156°  39'  45"  west  of  Greenwich. 

For  the  magnetic  work  we  need  the  difference  of  longitude  between  I'glaamie  and  Gottingeri, 
Germany;  taking  the  latter  place  to  be  O1'  .'if)"'  10s.2east  of  Greenwich,  we  have  the  required  differ- 

ence llh  (lO111  25"  :L  10s,  by  which  amount  Gottingen  is  east  of  Uglaamie. 

Tin-  r.iiniiii-l!i-  irnrl.-  at  rtjliiiim'u;  1881,  1882,  1883.  —  The  necessary  buildings  were  erected  with- 
out delay;  October.",,  I  s,sl  the  party  was  housed.  October  17  the  meteorological  observations  were 

c  .....  ineiicei1.  the  instruments  were  mounted  in  accordance  with  the  plan  furnished  with  the  instruc- 
tions, but  U,  was  not  till  the  1st  of  December  that  the  magnetometers  weie  adjusted  and  the  reg- 

ular hourly  magnetic  observations  were  recorded.  Lieutenant  Ray  remarks:  j; 

('.•tiled  Oolivakh  on  Ivan  1'elrofi's  map  (if  Alaska,  Tefith  Census  (.r  the  United  States.  Washington.  I.-i-^J.  Tho 
name  of  Kokiiinllit,  j;i\  en  on  this  n  ap.  is  that  of  an  Ksf|\iinian\  settlement  at  Point  Harrow.  It  is  called  Nuo-wuuk  0:1 

the  Admiralty  Chart  of  !<>:;  t'\o.  -.Mill.  • 
•  Report  of  Chief  Signal  Ollteer  of  September  ir>,  1831. 

t  In  his  report  lo  the  Chief  Signal  Ollieer.  dated  at  Uglaamie,  Aug.  i"i,  US'.1. 
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Station,  I'glaamif, 

"The  three  magnetic  instruments  were  mounted  on  wooden  piers,  the  season  being  too  far 
advaneed  to  place  masonry.  Posts  12  inches  square  were  set  into  the  fro/en  earth  to  a  depth  of 
1  foot,  and  lamented  into  their  place  by  pouring  water  around  them  and  allowing  it  to  free/.e. 
Tin1  piers  answeivd  every  purpose,  were  perfectly  solid,  and  did  not  change  their  position  in  the 
slightest  decree,  and  when  the  observatory  was  taken  down  this  summer  I  found  the  ice  around 
their  base  unmelted.  As  soon  as  the  weather  was  warm  enough,  brick  piers  capped  with  stone 

were  placed,  and  the  instruments  are  now  all  in  position  on  permanent  piers."  This  operation 
occasioned  an  interruption  in  the  hourly  observations  from  July  '22  to  July  ;!0,  IS82.  This  first 
series  dosed  with  Scplem1>er  9,  1S82;  it  includes  term-day  observations,  also  hourly  observations 
of  dipping  needle  deflected  by  a  constant  weight  as  a  substitute  fora  vertical  force  measure:  these. 
latter  observation-!  of  relative  total  force,  while  of  small  value  as  differential  measure,  may  never- 

theless supply  means  for  computing  changes  in  the  intensity  which  otherwise  would  have,  been 
wanting. 

The  supply  party  in  the  Leo  arrived  off  Uglaamie  August  20,  1882,  with  the  J-Jrooke  mag- 
netometers:  they  were  mounted  on  brick  piers,  in  a  building  especially  erected  for  them,  and  their 

relative  position  was  in  strict  conformity  with  the  plan  contained  in  the  instructions.  So  long  as 
thawing  weather  continued  these  piers  lacked  somewhat  in  stability,  but  the  frost  soon  rendered 
them  immovable.  These  instruments  having  been  adjusted,  the  hourly  series  of  observations  com- 

menced September  12.  issi>,  and  were  continued  without  interruption  to  August  :.'?.  ts,s.".;  the  term- 
day  observations  and  those 
for  absolute  measures  were  con- 

tinued throughout  the  second 
year  of  the  occupation  of  the 

place. 
It  has  already  been  men- 

tioned that  in  consequence  of 
unfavorable  conditions  be- 

tween August  22  and  August 
29,  1883  (when  the,  station  was 
abandoned),  no  verification  of 
the  magnetic  works  could  be 
made  by  31  r.  II.  A.  Marr,  but 
on  the  return  voyage  some, 

magnetic,  observations  were  se- 
cured at  ("nalashka.  and  after 

the  return  of  the  instruments 
to  Washington  some  additional 
verification  work  was  done  by 
Sergeant  Maxfield  in  January 
and  February.  1SSI. 

The  accompanying  sketch 
shows  the  location  of  the  mag- 

netic observations  and  the  po- 
sition of  the  instruments. 

The  first  position  of  the 
magnetic  observatory  was  a 
little  to  the  westward  of  the 
new  position  shown  on  the 
sketch  ;   the  change  was  made 

in  July,  1SS2. 
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PART  II.— ABSOLUTE  MEASURES. 

MONTHLY  VALUES  OF    THE    MAGNETIC   DECLINATION,   DU',  AND   INTENSITY  AT  UGLAAJIIE,  DE> 

CEMBER,    1881,   TO   AI'GUST,    1883. 

The  horizontal  direction  of  the  magnetic  force  at  Uglaamic  was  determined  by  means  of  Fa-nth 

&  Co.'s  magnetometer,  Coast  and  Geodetic  Survey,  No.  11,  mounted  on  the  northern  pier  of  the 
magnetic  observatory  built  soon  after  the  arrival  of  the  party.  In  July,  1882,  it  was  shifted  to  a 
new  position,  where  it  remained  to  the  close  of  the  work.  This  instrument  served  both  for  the 
absolute  as  well  as  for  the  differential  or  variation  measures;  the  latter  observations,  however, 
were  discontinued  on  the  arrival  in  the  second  year  of  the,  Brooke  variation  instruments.  The 
instrument  was  not  well  adapted  for  differential  work,  as  lias  been  stated. 

From  returns  brought  home  in  the  Leo,  it  was  evident  that  the  declinations  Were  defective, 
for  some  reason  not  then  apparent;  also,  that  the  magnet,  which  was  a  new  one,  had  parted  with 
much  of  its  magnetism.  It  became  desirable,  therefore,  practically  to  test,  the  condition  of  the 
instrument  for  accurate  work  as  soon  as  this  could  be  done,  ft  was  returned  to  the  office  at.  Wash- 

ington January  12,  188-1,  and  after  undergoing  some  trifling  repairs,  due  to  defective  packing, 
Sergeant  Maxfield  was  directed  to  determine  the  declination  with  it  at  the  magnetic  observatory 

in  this  city,*  also  to  furnish  some  additional  measures  of  the.  instrumental  constants,  those;  obtained 
by  Sergeant  Smith  in  June,  1881,  not  being  deemed  sufficient.  These  measures  proved  that  the 
instrument  was  still  in  a  satisfactory  condition. 

When  the  full  returns  came  to  hand  it  became  evident  that  the  discrepancies  noticed  in  the 
monthly  values  of  the  declination  were  due  to  a  want  of  attention  to  the  suspension  fiber.  The 
plane  of  detorsion  was  apparently  placed  in  the  magnetic  meridian  in  December,  1881,  but  no. 

further  test  or  adjustment  was  made  till  March,  ISS.'j.  During  this  period  the  force  of  torsion  had 
gradually  increased  (from  unknown  causes)  and  affected  the  declination  to  the  amount  of  nearly 

.~>.p  in  September,  1882.  After  this  date  this  deflection  remained  perfectly  steady,  until  removed 
in  March,  1SS.',. 

For  the  first  six  months  the  monthly  results  refer  to  the  mean  declination  of  the  day  (from  24 
hourly  values),  but  after  the  arrival  of  the  Brooke  differential  instruments  the  declinations  were 
referred  to  the  mean  of  the  respective  months  through  hourly  corresponding  readings  of  the  Fauth 
&  Co.  magnetometer  No.  11,  and  the  Brooke  declinometer.  These  corresponding  readings  generally 
extend  over  0  hours  on  each  day  of  observation. 

The  record  and  computation  of  the  absolute  measures  are  contained  in  accompanying  Appen- 
dix No.  2.  Placing  little  reliance  on  the  determination  in  December,  1881,  on  account  of  a  weak 

astronomical  azimuth,  and  omitting  for  the  present  all  results  of  1882  and  those  for  1883,  up  to  the 
middle  of  March,  we  have  the  following  reliable  values,  which  rest  on  a  new  astronomical  azimuth, 
determined  July  25,  1882,  and  which  are  roughly  checked  by  a  second  measure,  taken  on  the 
Brooke  declination  pier  August  31, 1882,  the  same  markt  being  used  and  all  distances  being  known. 

The  observations  of  July  31  are  rejected,  there  being  apparently  an  error  of  about  44°: 

*  The  observations  made  February  5  and  7,  Iwl.  gave  for  i  In-  dec!  i  nut  ion  :'.  .~>7'.'J  W.  The  same  computed  from 
iinniiiiJ  obser\  utions  inside  ,-it  Washington,  1  >.  «'..  sincv,  1.-77.  is  .1  Of)  .-1  W.  :  ilitlerenec,  y'.fi  The  measure*  for  intensity 
w<  re  equally  satisfactory. 

t  Distance  magnetometer  No.  11  to  murk  1)00  feet,  ami  to  llrookc  declinoiiioter,  :i'.l.r>  feet.     First  position  of  instru- 
ment November  vM,  |.-<*1,  azimuth  of  mark  on  house,  06°  l:V  W.  of  N.  from  observation  on  Jupiter:  second  position  of 

instrument,  July  2.1,  IHHi,  mark  4<i    3G'  K.  of  N.  from  observation  of  the  sun. 

JI.  KX.  44   58 
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Talilr  nf  i-<:<it!lini/  iHiitinrtic  tle 

(Values  ii'dueed  to  mean  nl'  liiulllli  by   mi  "I   I  lie  dilleienl  i;il  ol.-el  vat  mils  1 

D«te. 

D. 

Monthly  mean  values 

CorreBponcliDg 
mean  nl  readiii^.i •  a'  i:p>uko 

declinometer. 

Mareh  :;1 
April  14 

April  3o M.ivll 
May  31 
June  14 
June  30 
July  14 

August  14 

:!.-,     33.  3  K. 
35    31.7 3.-,    20.4 

35    30.8 :::,    20.3 3.-.    25.  2 

34 
35    47.8 
35    30.1 

1883. 
March                     —35 

April 

May 

June 

July 

August 

•-H  i' 

28.0 
11.8 47.8 30.  1 

Diririont. 

484.7 
vri  0 475.7 
474.0 

473.5 

.Mean  D  1     —35    30.1         i  Mean  477.  G=r» 
Corresponding  to  the  epoch  Juno  1,  1 

The  following  results,  except  the  first,  are  those  mentioned  as  affected  by  torsion;  some  of  these 
we  propose  to  use  differentially— they  are  all  reduced  to  the  mean  of  .the  month  respectively : 

1,-M. 
, 1882. , 

December  11 H 1B.7B. October  31                         41 17.  7  E. 
November  1C 18.7 

1  f  82. 
November  30                   4t 14.7 

•  lanuarv  24 H 
28.8 

December  14 

41 

08.8 

April  18 

',','.1 

49.9 

May  24 39 
06.1 

1883. June  17,  18 39 47.4 January  1                        41 

18.1 July  l!l.  20 
August  lit 
August  31 

Septemlii  r  j  t 

K 

41 

41 

41 

54.0 
14.9 
23.4 
19.7 

January  11 January  31 
February  14 
February  28  1 

41 

41 

41 

40 
10.3 24.  7 

•JO.  1 

10.7 
41 

35.  ."' 

Man  h  14:                          '•»'• 

(12.  0 

October  14 41 

23.0 1 

'  New  pnsitiuii  of  iustrument  ami  a  new  immutb  useil  Here. 
t'J'orsion  partly  removed  by  observer. 
oliserver  attempted  to  take  nut  ihe  t'usion.      After  tbia  date  the  i 

snspended  on  two  iil>er». 
^as  .su.s)teixled  tin  a  single  tib"i  ;    it  h:nl  j 

i:  . Toward  the  middle  of  August,  188-',  the  deflecting  force  of  torsion  had  become  constant  and 
remained  so  till  the  middle  of  February  the  following  year.     For  this  period  we  have  the  follow 
ing  means  and  the  corresponding  monthly  means  of  the  readings  and  of  the  Brooke  differential 
magnetometer  ;  the  mean  correction  to  the  absolute  results  is  then  found  as  shown  below  . 

i 1                                                         1 

Bate. 

Di 

observed 
Brooke                                                       Correction        ,, 

declinometer,  Ar  =  r,,-r         D  •[  Ar                for             .,.;""„  „.',... declination. r 
torsion. 

1882. 0            1 
. 0           /                            0           '                            *           / 

AugllSt  111.  31 
-41    19.  2                      ,                    -35    44.0 

September  J4,  30 
21.  t; 

(498.0) 

-20.4 

-55    5(X  5 
+  5    34.1                     50.0 

October  14.  31 20.4 

(495.6) 

18.0 

48.1 32.  3                     45.  8 

November  10,  30 16.7 489.8 12.  2 42.3 31.1                     42.1 
December  H 08.8 489.  9 

12.3 42.4 20.  4                     34.  2 

January  1,14,  31 
16.7 

.488.1 10.5 40.0 

30.  1                     4'.'.  1 February  14 20.  1 48».4 
11.8 41.!) 

44.2                     51.:. 
Menu 

+  5    34.0 

The  two  values  within  parentheses  in  column  headed  •>•  are  interpolated  :  3lean  leading  of  decli- 

nometer for  the  last  .">  months,  47(i''.2,  and  for  the  preceding  5  months.  4.S.S''.4.  hence  difference  lor  ~t 
months.  1  li'1. 1',  or  monthly  change,  2'.4,  and  the  first  interpolated  value  becomes  4  x  L'.l  +  4SS.4  =  I'.tS.d 
The  lit'tli  cohmin  gives  the  computed  'declination  corresponding  to  difference  /•„ — r.  or  for  the  reading 
r,  and  the  torsion  correction  is  determined  by  the  difference  /> —  I'..  Our  completed  series,  when 
compared  with  the  preceding  series  (March  to  August.  1*s:;  .  exhibits  necessarily  a  trace  of  the 

comparatively  rapid  monthly  decrease  in  the  differential  series  between  February.  1<SS.'J  (mean  180.5) 
and  May,  188.'!  (mean  ITli.1 ).  but  the  magnitude  oft  lie  errors  of  observation  of  the  absolute  measures 
forbids  any  attempt  at  correction  of  the  differential  series.  Omitting  the  value  for  August.  1SS2, 
\ve  limilly  have  the  table  of  absolute  values,  as  follows: 
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Resulting  monthly  meanx  of  tltr  mnrinclic  declination  (it  l!</l<t<nui<: 
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1882. 
September October 
November 
1  )t:i-rl[il)fl 

188.'!. 

January 

0          1 

—35    50.0 

45.8 
42.1 
14.2 

42.1 

1MB. March 

April 

May 

Juito 

•rnly 

Angus! 

O           ' 

—3.-. 

•J'J.  0 

•JH.  li 

11.  H 
47.  X 

::n.  i 

Km-  tin-  cpoi-h  March  1,  1883 
—IB    117.  1! 

The  value  —35°  27'.2  for  the  epoch  Marcli  1,  1883,  is  i)referrcd  to  tbe  value  deduced  above  for 
the  epoch  June  1,  1883.  The  corresponding  value  of  the  Brooke  deeliuometer  reading  is  484.7 

Respecting  the  annual  change  of  the  declination  due  to  the  secular  variation,  we  know  from 
t  lie  general  discussion  of  the  secular  variation,  Appendix  Xo.  12,  Coast  and  Geodetic  Survey  Report 
for  1S82,  that  the  eastern  declination  in  Alaska  is  now  diminishing.  The  expression  for  the  secular 

variation  at  the  two  stations  nearest  to  Point  Barrow,  viz,  Port  Clarence,  in  </;  =  G,"P  17'  and 
A  =  160°  19'  west  of  Greenwich,  and  Chaniisso  Island,  in  </>  =  C6°  13'.:!  and  A  =  101°  48'. 7  west  of 
Greenwich,  give  for  the  annual  change  in  18SO  and  1885  the  values  -f  10'.3  and  +  1T.3  for  Port 
Clarence,  and  +10'.7  and  +  12'.0  for  Chamisso  Island,  and  we  have  to  expect  a  greater  value  at 
Point  Barrow.  Captain  Maguire  determined  the  declination  at  that  place  in  1853.  and  found 

—  HI  21',  or.  when  reduced  to  Uglaamie,  about  —  40°  Oti'.  which,  compared  with  our  value  above, 
gives  almost  exactly  a  diminution  of  4i°  between  1853  and  1883.  It  is  known,  from  the  other  sta- 

tions, that  this  declination  has  not  passed  through  a  maximum  within  the  last  thirty  years,  but  lias 
diminished  gradually,  with  an  accelerating  rate.  For  uniform  speed,  the  annual  change  would  be 

+  Id' :  it  is,  therefore,  probably  near  -f 15'.  The  absolute  measures — September,  1882,  to  August, 
l.s.s;; — would  give  the  value  -f  28'. 4,  which  is  known  to  be  greatly  in  excess,  and  if  we  fall  back  on 
the  differential  series,  we  obtain  a  value  but  a  trifle  less,  and  undoubtedly  affected  by  torsion  in 

the  suspension  skein  of  the  declinometer,  which  was  never  re-examined  after  the  first  adjustment 
had  been  made.  Omitting  the  readings  between  March  and  April,  when  the  torsion  was  most 
pronounced,  a  discussion  of  the  5  monthly  means,  November,  1SS2,  to  February,  18S3,  inclusive, 

give  a  monthly  change  ni  =  — 0'.97,  and  a  discussion  of  the  4  monthly  means  for  May,  -June,  July, 
August,  1883,  gives  m  =  —  T.15,  but  if  April  be  included  m  =  —  l'.!>2,  mean  =  —  T.53;  mean  of 
first  and  last  value  —  1'.25,  hence  annual  change  +  15'. 0,  which  is  adopted  as  the  most  probable 
value. 

j 
ABSOLUTE    MEASURES — RESULTS   OF   THE   MAGNETIC   DIl'. 

The  observations  were  made  with  the  Kew  Dip  Circle,*  L.  Casella  (London),  No.  4370,  or  Coast 
and  Geodetic  Survey,  No.  23.  It  remained  mounted  on  its  pier  in  the  small  magnetic  observatory 

during  the  stay  at  I'glaamie.  The  instrument  left  Washington  .lune  23,  1881,  and  was  returned 
January  12,  1SS4,  only  sustaining  the  breakage  of  one  of  the  dipping  needles.  Test  observations 

made  by  Sergeant  Maxh'eld  at  Washington  in  January  and  February,  1884,  on  four  days,  gave 
very  satisfactory  results.  (See  results  for  intensity.) 

Observations  were  generally  made  on  three  days  each  month.  The  series  commences  with 

November  30,  l.ssi.  and  ends  with  August  14.  1883.  It  does  not  appear  that  there  is  any  appre- 
ciable difference  in  the  results  by  needles  1  and  2;  they  are  therefore  combined  indiscriminately. 

The  following  monthly  means  are  made  up  from  the  individual  results  contained  in  Appendix  No.  2, 
and  they  are  here  arranged  with  a  view  of  deducing,  if  practicable,  from  the  monthly  values,  taken 
at  an  interval  of  a  year,  a  value  for  the  annual  change  of  the  dip,  independent  of  any  annual 
variation. 

*  l-'i«nre<l  in  Const  and 
Suivr\  l,Y[Mut  l'»r  1--!, x  No.  *,  1'latr  N'<>.  :!T. 
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1.  Table  »f  rrHitltiny  tlifi  <it  t'yltiamic. 

l);r!r  i<!'  »'lix'M  alious. ObseiM.I 
dip  0>. 

1  'air  nf  olisrl  ̂   atiul 

ISM. 0            , 

Di-ti'nilier—  1,17.  i                      si     21.1; DtM  rml'iT  It 

1882. 1888. January  IS,  Hi.  "n                                  22.  I Januaix  1.  14,  :il 
February  1C.  17,  is                             27.1 February  14,28 

Man-h  17,  is.  in                                 27.  i;                  March  14.  25 
April  17,  is,  HI                                  21.:: April—  1,  14,30 

May  17,  It",  1  a 
22.2                 May  14,  M 

June  16,is,  HI 24.0                    Jiini'—  1.  1 
July  17.  is,  Hi                                       21..  1                    TiiU-14  J  <31* 
August  17,  18,  19                               22.8                    BlyMl*)4SS 
Septemliei     1.14,30                           22.2 
October  14,  31                                    22.  i; 

• 

November  16,  30                               22.  - 

Observed 
dip  »M. 

Annual change. 

o        / SI     22.4 

—2.  2 

22.0 

—0.4 

24.8 

   "  ;[ 

25.  0 

—2.6 

24.5 

+0.2 

22.  6 

+0.4 

23.  11 

-0.1 

M.-ans          SI     23.4 

Mean  dip  from  twenty  months  of  observation,  81°  23' A,  answering  to  the  epoch  October], 
si'.  Annual  diminution  of  the  dip,  1'.- 

Applying  the  efl'ect  of  the  secular  variation,  or,  uiorc  properly,  of  the  annual  chauge  to  the  mean 
monthly  values,  i.  e.  to  i  (#1  +  ̂11)  for  the  months  from  December  to  July,  inclusive,  and  to  ̂ ,  the 

correction— O'.G  for  the  months  of  August,  September,  October,  and  November,  we  obtain  the 
following  table  of  monthly  dip  values,  all  reduced  to  the  same  epoch,  and  which,  therefore,  should 

indicate  any  annual  variation  that  may  exist,  unless  in  consequence  of  the  smajlness  of  such  vari- 
ation it  be  hidden  by  the  observing  errors: 

2.   Table  of -mean  monthly  dipa  reduced  to  the  mine  e/ioclt  (December,  1882). 

1  '.iii     ini'Iilli  <>f 

IS -i  i mlier.  1RK1  anil  l»s'-' 
January,  1SK2  and  is-:; 
February,  1882  and  ISKJ 
Marrh.  1882  and  is>:: 

April,  ISKJnnil  lss:i 

ilav,  ish^ainl  1  .->•:: Julie,  1882  and  lss:t 
July,  1882  and  l>s; 
AiiK»st.  1SS1'     li  uiiiullis 
Seiiti-inbvr,  1SS2     I!  month* 
Outolier.  1SSJ     i;  months 
\o\  finhi'i,  18s"  fij  inontlis 

M,. 

i  an  iuj>. Cm  rortiim  for 
•  i anuuai  umuigo, 

HI  t'llOfll. 

->     •  i                                  i 

0         ' 81  23.  5                       —  0.  (i 

81  2'J.  !» 
22.  2                         —II.  n 

'Jl.  ( 

2.1.  !l                         —  0.  4 
2:1.  :, 

fl.8                   —  o.  :i 

2li.  Ii 

'4.  4                       —0.  2 21.2 

•2.  4                        -II.  1 

22.  :! 

'::.  it                   +11.  1 

24.  o 

JO.  4                        -^11.2 

"11  ft 

22.  2                        +0.  3 

22.  f. 21.  (i                        +0.4 22.0 
•2.n                             +11.  fi 

22.  r, 22.2               •      +«.8 
22.  s 

If  the  results  exhibited  in  the  last  column  of  the  table  can  be  trusted  for  such  small  ditt'erem-es 
from  the  mean  (81a23'.l),  they  would  indicate  a  slightly  greater  dip  about  the  time  of  the  vernal 
equinox  and  a  slightly  smaller  dip  about  the  time  of  the  autumnal  equinox. 

The  probable  uncertainty  of  a  monthly  determination  of  the  dip,  /'.  r..  of  any  one  of  the  values 

Ht  or  tin  is  found  to  bo  "."  =  J-  1'.4  about. 
v  3 

Observations  at  NVasliington,  D.  0.;  at  Toronto,  Canada:  at  .Madison.  Wis.:  at  lOsquinrault, 
British  Columbia;  at  Sitka,  Alaska,  and  at  many  intermediate  places  (see  preface  to  '-Diary  of  a 

magnetic  survey  of  a  portion  of  the  Dominion  of  Canada,"  by  General  Sir  J.  H.  I.efroy.  London, 
iss;;;  show  that  the  dip  as  well  as  the  total  intensity  of  the  magnetic  force  are  at  the  present  time 

anil  have  been  for  some  years  past  slowly  ili'n-c'iniiiji,  and  our  result  at  TTglaamie  is  conformable 
with  this  general  and  extended  action  of  the  secular  change.  (Jeneral  Lefroy  also  slates  that  at 

Fort  Ifae.  (Ireai  Slave  Lake,  the  present  rate  of  the  secular  variation  is  —I/. 7  per  annum,  deter- 
mined from  comparisons  of  observations  liy  Capt.  II.  P.  Dawson,  with  an  earlier  deduction.  Both 

at  Washington  and  Toronto  the  dip  reached  a  maximum  in  18.1!),  at  which  time  it  is  nearly  certain 

that  the  total  force  had  been  declining  for  some  years.  In  18.").'!,  Captain  -Maguire.  K.  N.,  found  the 
dip  at  Plover  Point,  about  2.h  miles  southeast  of  Barrow  Point,  81°  .'50'  (Phil.  Trans.  Koy.  Soc'y, 
Is.iT,  vol.  147,  Part  II,  London,  1.S5S).  indicating  an  apparent  diminution  of  \'.V  in  i'<)  years,  but  it, 
is  highly  probable  that  since  Captain  Maguire's  occupation  of  this  point  the  dip  was  on  the  increase 
for  a  few  years  In-fore  its  present  reversed  motion  commenced. 
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ABSOLUTE  MEASURES :   HORIZONTAL   COMPONENT,  VERTICAL  COMPONENT  AM)   TOTAL   MACNETIO 
FORCE. 

The  observations  for  horizontal  force  were  made  with  magnetometer  Coast  and  Geodetic  .Survey 
No.  11,  mounted  on  its  pier  in  the  small  magnetic  observatory ;  on  its  return  to  Washington  in 

January,  1881,  the  glass  tube  was  found  broken;  it  was  replaced  by  a  spare  tube,  and  after  repair- 
ing some  trilling  damages,  additional  observations  were  made  here  by  Sergeant  Maxlicld  for  a 

better  determination  of  the  instrumental  constants.*  He  also  made  the  observations  of  deflections 

by  gravity  and  by  magnetism  with  the  Lloyd  needle  of  dip-circle  No.  23,  which  were  required  to 
furnish  the  constant  for  converting  relative  total  intensity  into  absolute  measure. 

Constants  of  magnetometer  So.  1 1 :  Mass  of  ring  300.767  grains,  outer  diameter  3.779  cm.,  inner 

diameter  2.953  em.,  thickness  0.52!)  cm.,  measured  April  29, 1881,  at  77°  Fah.,  again  from,  meiisun's 
on  April  30  at  73°  Fah.  outer  diameter  1.4895  inches,  inner  diameter  1.100  inches,  thickness  0.208 
inches ;  the  ring  is  of  bronze.  Moment  of  mass  MI  at  any  temperature  t  (Fah.)  in  units  of  feet 

and  grains=0.93070  [1  +.00002  (t— 75°)].  From  observatious  of  oscillations  of  long  or  intensity 
magnet  Lu  with  and  without  ring,  by  Sergeants  Smith,  in  June,  1881,  and  Max  field,  in  January, 

1884,  we  have  at  the  temperature  of  62°  Fah. : 

Date. Jt V 

1881. 
Jnne  10 

11 

17 

1884. 
January  28 

"Weighted  mean 

0.  87898 
0.  87761 

0.  877L':! 

0.  87:.l.r> 

1 
2 
7 

I 

M=0.  87C94 

hence  M  for  any  temperature  t  (Fah.),  Jf=O.S7G94  [1+.0000136  (t— 02°)j;  length  of  collimator 
magnet  Ln  2.48  inches,  diameter  0.33  inch  about;  length  of  shorter  magnet  Sn  2.04  inches,  diani- 
ter  0.34  inch  about.  Scale  of  declination  magnet  Lu,  80  divisions;  angular  value  of  scale  3'.69 
The  temperature  coefficient  determined  from  the  monthly  observations  of  the  intensity  at  Uglaamie 

was  found  to  equal  </=. 00085,  a  value  rather  large  and  probably  related  to  the  rapid  loss  of  mag- 
netism of  LJI  when  first  magnetized;  the  magnetic  momentum  of  this  magnet  changed  from  about 

0.0693  (English  units)  in  December,  1881,  to  0.0671  in  January,  1884. 
From  the  monthly  observations  at  Uglaamie  the  following  results  were  deduced: 

Tabli  <if  reuniting  values  for  magnetic  horizontal  force  (H)  at  Uglaamie,  as  determined  by  magnetometer 
No.  \\  from  oscillations  and  deflections,  and  expressed  in  Knglisli  unitx. 

Date  of  observations. 

II 

m  at  62    1  . Date  of  obsrrvations. n 

m  at  ' 

Apparent  annual change  aH 

1881,  December  17,  18,  19 .  932           .  0671  ?          1882,  December  14 
.955 

.  0679               +0.  023 
1882,  Jamiaryt  18,  19,  20 .916 .  OJ193 

1883,  January  1,14,31 .  930               .  0681 

.014 February  16,  17,  18 .930 .0690 I'Ybrnarv  14,  28 

.  942               .  O67."i 

.012 
March  17,18,19 .912 .0696 March  14,31 .928 .  0683 

.016 Apriltn,  18,  19                         .946 
..0690 

April  14,  :m 
.  9.16  :             .  0669 .1110 

May  17.  18,  111                              .923             .0692 
May  14,  ::i 

.  954               .  0676 
.  031 ,Innel7,  18,  19                             .936             .0690 Jiinel4,:iO .  U5f,               .  0662 .019 

July  18,  19,  20                              .924             .0695 Jiilv  14.31 
.  930 

.  0670 

.OOli Anjjnst  17,18,10 .948             .0685 A  ujriist  14 .  956  ,             .  0660 

.008 

October  14,  31  '       *     '             '.  936            .  0686 
Mean 1.939  ;             .0681 

+0.  015 

November  14,30 .  972 .0682 

j 

Mean  horizontal  component  of  magnetic  intensity  from  21  months  of  observation  1.939,  (English 
units),  for  epoch  October  (middle),  18S2.  Annual  apparent  increase,  +0.015 

"The  following  ivsiilts  \vcrr  deduced  from  Sergeant  Maxfield's  observations  at  Washington :  January  --i-1.  1^64, 
H-4.\n'>  (English  units)  ;  dip  January  30,  31,  February  1,  2,  1884,  0=70'  :!?'.:!,  licin-c  /•'~l:U!J.~>  These  results  com- 

pare favorably  with  this  values  deduced  (and  refenvd  to  sann-  time)  from  1.S  years  of  annual  determination*  in  the 
name  place,  vis,  //  -4.378,  6=7<T  :«).'4,  7-=13.'21H 

t  OKcillations  alone  on  January  18, 19  and  April  17. 
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From  evidence  similar  to  that  given  for  the  dip,  but  less  conclusive,  it  is  probable  that  //  is  on 
increase,  though  the  above  amount   appears  far  too  large.     In   the  discussion  of  Captain 

Maguire's  observations  at  Harrow  Point  in  1852-'53--'54,  Sir  Edward  Sabine  assumes  //  for  that  epoch 
about  1.70     Tliis  value  when  compared  with  the  above  would  indicate  an  annual  increase  of  about 

+0.608 
Second  and  independent  determination  of  the  hori/ontal  force  by  means  of  the  Kew  Dip 

Circle,  according  to  Doctor  Lloyd's  method*  of  deflections  by  gravity  and  by  magnetism  in  con- 
junction with  dip  observations.  This  method  has  the  great  advantage  of  being  independent  of  the 

temperature  and  of  any  loss  of  magnetism  of  the  needle,  and  applies  well  for  stations  in  high 
magnetic  latitude. 

The  monthly  observations  for  intensity  witli  the  Dip  Circle  at  TJglaamie  commence  in  June, 

LSSi'.  and  terminate  with  August,  1883.  Washington,  D.  C.,  was  selected  as  a  base  station,  and 
the  value  of  the  constant  A  —  H0  sec  ̂ Vsiii  wo  sin  «'„  sec  r/0  became  known  from  the  observations 
of  Sergeant  Maxneld,  in  January  and  February,  1884.  AVe  have  for  the  deflecting  weight  employed 
at  Uglaamie  previous  to  September,  1882,  the  values: 

r,0=4l°  04'. 4  from  12  sets  of  observations.  Lloyd's  needle  JTo.  4  weighted:  February  15, 1884. 

00=70°  39'. 4  from  annual  observations  for  18  years,  1807  to  1884.  reduced  to  Fcbruai  v, 
1884. 

1/0= 2'. i-  :;.v.( i 
H'0=37°  19'.!  from  12  sets  of  observations,  Lloyd's  needle  No.  4,  deflecting  No.  •">,  Feb- 

ruary 15,  1884. 

Hence  log  A  —  0.92055.  using  .H0=4.378,  as  deduced  from  annual  observations  for  18  years,  1807  to 
1884,  reduced  to  February,  1884. 

For  the  deflecting  weight  employed  at  Uglaamie  after  August  23,  we  have 

r,0=4l°  34'.G  from  7  sets  of  observations,  Lloyd's  needle  No.  4  weighted;  January  30, 31, 
February  1,  2,  1884. 

00=  70°  37'.3  from  10  sets  of  observations,  dip  circle  No.  23. 
?(o=29°  02'.7 
«'u=.0,7"l(i'.o  from  7  sets  of  observations,  Lloyd's  needle  No.  4,  deflecting  No.  3;  date  33 

above. 

Hence,  log  A=0.9175!> 
The  results  at  Uglaamie  are  then  worked  out  by  the  formula 

H—A  cos  #\/cos  i;  cosec  K  cosec  n' 
which  were  tabulated  as  follows : 

Table  of  resulting  values  for  magnetic  horizontal  force  (H)  at  Uglaamie,  as  determined  by 
Kew  Dip  Circle  No.  23,  from  gravity  and  magnetic  deflections: 

Pate  of  observations. ;/. Date  of  observation*. U. 

1882. 
188,1. June  16.  38,  19 

.  94.-) 

Februarv  14,  28 

.922 July  IT.  IK.  Ill 
.958 Man-It  14,  :tl 

.92H August  17,  18,  I'.l 

.980 

April  14,  3D 
,(U 

September—  1,  14,  30 

,w 

MM  14,  ;il 

.  (I2K 

October  14.  :ll .958 
June  14,  :io 

.929 

November  1' 
I.DM 

July  14,  31 
.  air. December  14 

1.928 
Aiij^iat  14 

i,  9:::; 1883. Mean 
1.935 

January  1,  14,  Dl 
1.944 

"Mean  horizontal  component  of  magnetic  intensity  from  15  months  of  observations,  J.',I35  (English 
•units),  for  the  epoch  January  (middle),  1883,  with  apparently  an  annual  diminution. 

*  Directions  for  iiicaMiivuiiMit   »!'  torrrat rial  inaguotitiin.  C'o:i»l  anil  (icodctir  Suivi'.v  Ki'jiorl   lor  1-v-q, 
Ko.  8,  p.  145,  Art.  (10). 
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Tin-  mean  values  of //  by  the  two  instruments  and  methods  agree.  \vcll,  and  t!ie  monthly  value/, 
may  therefore  advantageously  lie  united  as  shown  In-low: 

Dal,-. 

!-:        ,r  l...    i:. 

m-KMH.-ll-l. 

Item 

"•"''-            ".t'.'m'i't'.'r.      "  ''•    ''-'• 

Ken 

ailiipli-il. 

(•bin 

i 

1881. Ii82. 
• 

|i,v,- 

1.9S2 Ill-l  ,  -till,  IT                       1 US 1.941 

1882. 

181-:: 
.lanuai  • 1.916                                               .laimaiy                 1 

9:jii             1.944 
.9P.7 

f  Vhrnary 1.9:111                                                Koliin,                     1 942                1.922 

.931 
.  .IIH2 

Mau-ii 
1.912                 Marcb 1.  928 

.918 

.018 

April 
1.946             April !!5li                   1.918 

9'i7 

-.009 

M., 
I.!l2:i 

                       —  . 

M:.'. 

9.'.t                1.92K 

.Ml 
.018 

JDDO 1.988 .915                 .940 June 9.V,                   1.929 

,941 

.luh 
i  .  <t2  i 

.958 

.941 

July 
9:111              1.98S 

.  9:)2 

-.009 

All^H..! 
5.948 .930                 .939          AII-;M-I 

1.983 

.944 

+.005 

1  939 
934                   936 

October L930 

!  958                '.  947 

Mean 
1.930 

H-.coo >Tov  ember 
1.972 

.930 
.951 

Mean  II  from  L'l  mouths  of  observation,  1.93C,  answering  to  the  epoch  October  (middle),  1882. 
Annual  increase  approximately  O.OOG 

The  following  table  contains  the  resulting  monthly  values  i'or  the  horizontal,  the  vertical  and 
the  total  intensity,  the  last  t\vo  quantities  computed  from  the  relations,  V=H  tan  H  and  F  =11  sec  0; 

In  order  to  facilitate  comparisons  of  similar  quantities  at  other  stations,  using  different  units 
of  measure,  the  values  of  H,  V,  F  at  Uglaamie  are  given  in  the  table  expressed  in  the  three  differ- 

ent systems  of  units  at  present  in  use,  viz:  the  English  system  in  foot,  grain  and  second  units : 
the  Gaussian  system  in  millimeter,  milligramme,  second  units;  and  the  British  Association  or  tho 
C.  G.  S.  system  in  centimeter,  gramme,  second  units,  or  dynes. 

Bcnullliiff  horizontal,  vertical  ami  total  magnetic  force  at  I'ylaamic. 

Horizontal  force  H. Vertical  force  V. Total  forceF. 

Date. 
Dip  9. | 

A 

'a 

i g 

-•§ 

jj 

'5 

p 
i £ 

'3 

« 

i i 
- 5 a 

•a 

•3 

p • * 
M jt .2 
J 

to 

'x 

CO 

.2 

•i 

tc 

Tc 

S • O f 
a d 

T, 

• 
X 
m 

O 
O u w O b W 0 6 

1881. O           1 

December 81  24.  G 1    932 0.8908 .08908 12.790 5.897 .5697 
12.  935 

5.  !«i  t       .  5964 

1882. January 22.4 1.91G 0.  8834 .08834       12.029 5.  823 
.  :,sj:>     12.  774 5.890  l     .5890 

Febmarv 
27.1 

1.  930 0.8899 .08899      12.840 5.  920 .5920       12.984 5.  987       .  0«87 

Marob    " 

27.0 1.912 0.  8816 
.08816       12.7:i:; 

5.871 

.5871  ji  12.875 
5.  936 

.5936 
April 

May 

24.3 
22.2 

1.946 
1.923 

0.  8973 

0.8867 .  08973 
.08867 

12.  875 
12.  070 

5.936 
5.  842 

!5842 
13.  021 
12.  816 

6.  004 

5.909 

.  6004 

.WWO 
June 24.0 1.940 0.  8945 .08945       12.828 5.  915 .5915 

12.  974 

5.  982 

.  5982 July 

21.  5 
1.941 0.  8950 .  08950 12.  772       5.  889 .5889 12.918       5.956       .5956 

August 22.8 1.939 0.  8940 .08940 12.  791        5.  898 
.5898 

12.  937       5.  905       .  5965 

September 
L  936      0.  8927 .  08927 12.750       5.882 .  5882 12.  902       :,.  949       .  5949 

October 22.  0 
1.947      II.  £977 .  08977 12.  839         .  920 .5920 12.  980       5.  988  •     .  5988 

November 22.  a 
1.951      0.8990 

.08996 12,870         .934 .  59:14 13.  017        6.  002       .  0002 
December 22.4         1.941  ;  0.8950 .  08950 

12.  794          .  j-99 

.  .-,899 

12.  941       5.  967  !    .  5967 
1883. •Fanuarv 22.0 I.9S7 0.8931 .  08931 12.758         .882 

12.  904       .->.  950       .  5950 Febrnai  \ 24.8 
1.932 0.  8908 .08908 

12.79,-, 

.90(1 
12.910       :,.966        .51X16 

Man-b    ' 

25.0        1.928 0.  8«W 

•'       12.774 

.5890       12.  91  S       :,.956        .5956 

iff 

24.5          1.9:17 
22.  6         1  .  94  1 I).  B950 .08981 

12.  SL>0          .911 

12.799         .901 
.5911       12.966       5.978        .  5!  17s 
.  5901       12.  946        5.  969       .  5969 

•I  unr XI.  9          1.942      U.8954 .08654       12.838         .919 12.981        5.987        .  :i987 

•July 

19.  2        1.  932     0.  S908 .  08908       12.  055 

'.  M83 

Ao^iist *li22.  2  >        1.914      (i.  8963 .  08963 
12.SW 

:,.  :ioi; 
,  5906 

12!  956       5.  974        .  5'jM 

Mean.  Octo- 

ber, 188.'. 

SI    23.  4          1.9:«;      II.  K927 
.  li.-  927 12.786 .5895 

12.9:12 

5.  963       .  5963 

L 

To  an  annual  change  of  rfW  in  the  dip  It  and  an  annual  change  •>'//  in  the  horizontal  component 
of  the  force  H  there  correspond  annual  changes  of  fiT  and  rt'F  in  the  vertical  component  1"  and  in 
the  total  force  /•',  respectively,  viz  : 

.>•  l'  =  tan  .W//+//  sec'J  H<V>  $F=w.  «rf//+7/  sin  H  sec-  MH 

hence  for  fS«=_l'.ii  and  ,)'//  =  +  ().0(Mi,  we  find  <JK= +0.010  an<l  fil<'=  +0.010  in  English  units,  and 
in  dynes  with  rf/f=  +  .OOI>L',s,  fi  r=.OOOKi  and  fiI-'=.()QQW 
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The  topography  of  the  accompanying  map  is  compiled  from  surveys  of  1853  (by  Captain 

Maguirc,  R.  N.),  of  1881-'S3  (by  Lieutenant  Ray,  U.  S.  A.) ;  for  the  positions  and  names  of  the 
small  lakes  northwest  »f  Uglaamie  I  am  indebted  to  Sergeant  Murdoch;  the  two  astronomical 
stations  are  laid  down  by  their  observed  latitude  and  longitude.  The  distribution  of  the  magnetic 
declination  for  1883  is  shown  by  two  isogouic  lines,  the  direction  and  distance  of  which  arc  taken 
from  my  paper  on  the  distribution  of  magnetism  in  the  United  States  (Coast  and  Geodetic  Survey 
(Report  for  1882,  Appendix  No.  13).  The  isoclinic  and  isodynamic  (horixoutal  force)  lines  incline 

about  50°  "W.  of  N.,  or  about  5°  more  than  the  isogonic  lines,  but  no  precise  data  are  available. 
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PART  III.— DIFFERENTIAL  MEASURES. 

HOURLY  VARIATIONS  OF  THE    DECLINATION,  HORIZONTAL  AND  VERTICAL    INTENSITIES,  WITH 

BI-MONTHLY  TERM-DAY  READINGS,  AT  UGLAAMIE,  DECEMBER,  1881,  TO  AUGUST,  1883. 

I.  The  observations  of  the  first  year  of  occupation  consist  of  hourly  readings  of  the  Fauth  & 
Co.  magnetometer,  Coast  and  Geodetic  Survey  No.  11 ;  of  the  bifilar  magnetometer,  Coast  and 

Geodetic  Survey  No.  2;  and  of  Dip  Circle,  Coast  and  Geodetic  Survey  No.  23,  comprising  vu>'in- 
tions  in  the  magnetic  declination  in  the  horizontal  and  in  the  total  intensities  between  December, 

1881,  and  September,  1882,  together  with  term-day  readings  at  the  beginning  and  middle  of  each 
mouth,  as  agreed  upon  for  the  Polar  stations.    There  were  four  observers,  viz :  Sergt.  James 
Cassidy,  Sergt.  John  Murdoch,  Sergt.  Middleton  Smith,  and  A.  C.  Dark.    They  took  regular 
turns,  each  observing  four  hours  at  a  time.     Fifteen  readings  were  taken  each  hour,  five  for 
each  instrument,  viz,  G  minutes  and  3  minutes  before  and  after  and  at  the  full  hour,  commencing 
with  the  declinometer  and  immediately  followed  by  readings  of  the  bifilar  and  dip  instruments. 
The  temperature  was  noted.    The  presence  of  an  aurora  is  indicated  by  an  asterisk. 

The  instrumental  outfit  of  the  second  year  of  occupation  being  far  more  complete  than  that  of 

the  first  year,  only  so  much  of  the  record  and  discussion  of  the  first  year's  work  will  be  given  here 
as  seems  desirable;  further  consideration  will  be  given  to  this  year's  record  after  the  presentation 
of  the  second  year's  work. 

II.  The  observations  of  the  second  year  of  occupation  consist  of  hourly  readings  of  the  Brooke 
magnetometers,  comprising  variations  in  the  magnetic  declination,  in  the  horizontal  intensity,  and 

in  the  -vertical  intensity,  between  -September,  1882,  and  August,  1883,  together  with  term  day 
readings  on  the  1st  and  15th  of  each  month,  as  agreed  upon  for  the  Polar  stations.    The  observa- 

tions were  made  by  six  observers,  viz:  Sergeants  Murdoch  and  Smith  and  Mr.  Dark,  as  in  the 
previous  year,  and  Sergt.  J.  E.  Maxfield,  with  Privates  C.  Ancor  and  J.  Guzman.    They  took 
watches  of  four  hours  each  in  regular  rotation.     Six  readings  were  taken  every  hour,  viz :  The 
horizontal  force  magnetometer  was  read  1£  minutes  before  and  again  1J  minutes  after  the  full 

hour,  the  declinometer  was  read  1  minute  before  and  1  minute  after,  and  the  vertical  force  mag- 
netometer £  minute  before  and  \  minute  after  the  full  hour.    The  temperature  was  noted  by  two 

thermometers  suspended  inside  the  cases  or  zinc  covers  of  the  horizontal  force  magnetometer  and 
of  the  declinometer.     Suitable  centigrade  thermometers  had  been  ordered,  but  they  were  not 
received  in  time,  and  none  was  placed  inside  the  case  of  the  vertical  force  magnetometer.    The 
temperature  of  this  magnet  can  be  inferred  from  the  mean  of  the  readings  of  the  thermometers  of 
the  other  instruments,  which  rarely  deviated  more  than  half  a  degree.    The  presence  of  an  aurora 
is  indicated  by  an  asterisk. 

ADJUSTMENT   OF   THE   BROOKE   DIFFERENTIAL   MAGNETOMETERS. 

The  unifilar  magnetometer. — The  length  of  1  division  of  the  scale  is  1  millimeter;  the  radins, 

mirror  to  scale,  is  1.719  meter;  hence  the  angular  value  of  1  division  of  the  scale=l'. 
(1)  Observations  for  torsion  coefficient,  September  9,  1882,  lb  p.  m.     \Vhtn  in  the  magnetic 

H.  Ex.  41   59 
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meridian  the  piano  of  detorsion  read  164°  30',  and  by  turning  the  torsion  circle  90°  first  backward,* 
next  forward,  and  again  to  the  first  position,  we  have  the  readings : 

Scale  readings. 

I*ft. 
Kight 

d d d d 
164°  3(V 530 519 

524.5 

88.  5  for   »0° 
74    30 456 

416 

43G.O 155.  5  for  160 
254    30 684 1196 591.5 88.  5  for   90 

164    30 770 

238 

503.0 

Mean  deflection  o  =  83'.l  for  /J  =  90°;  hence  -  •=  -K-— =0.01563,  and  the  scale  value  o=l'.016 

j      5310.9 
The  fixed  mirror  was  set  to  show  scale  division  50  bisected,  and  at  O1'  08m  (September  10)  a.  in., 

Gottingen  mean  time,  the  magnetometer  (movable  mirror)  was  set  to  read  524. 

(2)  On  November  1,  4h  52m  p.  m.,  Gottingeu  time,  both  mirrors  set  to  read  500. 
(3)  The  instrument  was  readjusted  November  3,  6h  10m  p.  in.    At  3h  47m  p.  in.  the  plane  of  de- 

torsion  was  found  to  read  51°  52',  when  the  following  observations  were  made : 

Torsion  circle. Scale  read- ings. Differences. 

d 

51°  52' 

486 

106*  for   90° 

141     !>•• 

592 
L>08   Cur  180 

321     52 384 103  for   90 
51    52 

487 

Mean  deflection  a  =  104'.3  for/3  =  90°;  hence-  =  1*  L3  =0.01970,  and  the  new  scale  value  a  =  l'.020 
j       &29S.7 

Fixed  mirror  reads  500,  and  the  magnetometer  (movable  mirror)  was  set  to  493  at  5'1  1C"1  a.  in., 
November  4,  Gottiugen  time.    Increasing  scale  divisions  denote  increasing  easterly  declination. 

*  The  circle  is  graduated  from  left  to  right. 
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DIFFERENTIAL  MAGNETIC  OBSERVATIONS  AT  UGLAAMIi;. 

HOURLY  READINGS  OF  TIIE  BROOKE  DECLINOMETER  FliOM  SEPTEMBER  12,  1882,  TO  A  VO  VST  27,  1883. 

(Increasing  scale  numbers  denote  increasing  easterly  declination.  Value  of  one  division  of  sciile  between  September  12,  1RS2.  and  November 
3.  la*t  obwrval  ion,  a  — 1'.016;  from  November  4  to  close  of  series,  a— 1.020  The  averse  scale  rcmlintz,  484.7,  cemspeoda  :inpioxi- 
matclv  to  !!5°  37'. 2  E.  declination.  The  presence  of  an  nuroia  in  imliciitnl  by  letters,  tluiH :  (a)  a  trace  just  visible,  (6)  a  feeble  display, 
(e)  a  moderate  display,  (rf)  a  bright  appearance,  (e)  a  bi  illiant  display.  The  I  wo  iT;;<liugs  of  tbe  declinometer  are  given  for  each  lumr, 

as  well  as  their  m>  nn'  Tim  two  readings  aro  placed  opposite  the  brace  in  the  first  column,  and  thpir  mean  directly  below.  The  extrerna scale  divisions  aro  200  and  800.] 

Hourly  readings  of  the  Brooke  declinometer,  Uglaamic,  Alaska,  September,  1882. 

[Gottingentime.] 

Date. 

0' 

1' 2" 

3' 

» 

5' 

6' 

J. 8' 

f 

10' 

11' 

Noon. 

IS' 

14' 15' 16' 

IT* 18' 19' 
20' 

21' 
22' 

» 

Sept.  12*.  J 

511 

514 
520 521 

510 515 .120 518 

522 

55(1 

544 

521 

.125 

526 

506 

515 
108 

123 

520 
517 
514 

511 
506 

522      508 

520      .112 525 
535 

531 

534 
524 
528 

545 
549 

502 
558 

510 
519 

490 
496 515 

51!) 

."20 

114 520 
512     .119 

536 
532 

526 

510 
",00     1.1226 

516 

508 521      510 530 

532 

520 547      560 514 493 
50K      .120 

512 .144 
481     1512 524 504 498 590 490 519 511 525 530      5.10 

580 

509 

443 

581      592 

588 529 

Sept.  13..  $ Ml 
514 

509    '.'.14 
525 5C5 498 

565 

494 

120 513 

522 534     540 

570 444 

.15!)      :>'•! 

645 .122     528      518 
Mean  .  .  . 510 

520 
544 105      513      524 504 498 57S 492 

520 512 

524 

.132 

570 444 570 

588 538 

K6     527      516 510 
504 498     519 510 524 527 504 

'107 

523 

533 

521 531 

562 

552 

528 

523 528 

550      51!. Sept.  14..  J 

514     515  ' 

515 502 
609     528 

506 

523 522 
,104 

403 

522 

518 

534 523 544 564 544 

.129 524 

530 

559      514     '.120 
Mean    514, 

514 
512 

503 
504     524 

508 

524 524 504 400 

522 

522 534 522 538 563 548 

528 524 

529 

558 

515      519 

S.-pt.  10.  .£ 
522 
525 

525 519 526 521 
517 

522 537 563 

578 

510 
5I!8 

531 

529 547 

550 551 

541 

542 

541 

541 

547 

543 

532 

Mean    524 519 
526 521 

517 

522 537 

503 S78o 

510 538 
531  0 

5290 
547 550 

.1.11 
541 

.142 
541 

541 517    :,i 
535      529 

532 
.134      529     .121 

518 
5211      ,119 

.122 
527 

527 

525     j522 

510 528 

628 

534 

536 631 531      512      522 
Sept.  16.    5    .132 532 5112      632      520 

526 

517      518 521 522 524 524    1523 

528 

525 524 

535 

537 

527 

535 

530      .14:)      520 
Mean    

532 
533      530      .1:4 522 .118     518 

522 524 

526 

524 

522 51!) 526 

524 

534 

688 529 

534 

r.iio    .142    MI 
•                 f 518 .1:3      f.l'.l      .11.1 519 

.128     !528 
529 

524 522 

528 .127      534 534 

535 

532 

547 

542 532 

.129     531      .1;  14 
Sept.  17f  ,  < 510     520 

517 
533 

521     '510 

515 526 
537 

527 526 

527      520      52K     531 532 534 535 554 

544 531 

529     53. Mean  .  .  . 517      .118 
518 533 

520     '512 

517 

.',"7 

5:i2 
528 525 

524      52« 
526     '532 

533 

,134 

534 

.150 543 

532 
.129      5  : C 5:11      504 540 

530 
524      521 519 

.VJC 

515 

522 513 

.118      523 524     !521 519 569      587 

540 

!i07 

.109      .HIT      :M)7 
Sept.  18..  ? 518      503 

535 
527      521 

522 525 
510 

523 

514 

516     523     ;124      522 

623 

530 

564 

578 588 

552 

5111 
514     «M 

.11    524 
M 

532 
526 521 

520 526 510 522 

514 

517 

523      524 522 

521 

531 588 682 

540 

560 

510 507 
515 

518 

528 
518 

522 

517 514 
503 

518 519 

.117      521 

615 

524 

527 

541 

546 

544 556 

523      524      .Kir. Sept.  19..  < 
505 

.114 

519 
520 521 

520 517 517 

508 521 516 515 

520 514 529 524 

542 

539 

537 549 

526     529     504 
Mean  .... 506 

514 

518 
026 

519 022 

522 

517 

516 520 518 

516 

520 

514 

538 

520 

.142 

542 

540 552 

524      .120     504 
r 504 507 

515 519 508 512 517 

517 

524 

508 486 512 503 

515 

.115 .122 

520 531     1519 

.129 
539 

540     1525      ...1! bi-pt.  20..  < 

513  • 

504 
515 

516 513 

519 

508 494 516 507 

516 51  fi 520 531     |536 

.128 

536 !      539 

Mean  — 

"ill! 

514 

520 
508 

514 
510 

515 

522 490 

514 

505 

516 

518 

522 

521) 531 

528 528 

.138 

540      5v  •: 
C-          *                        { 

510 

518 

524 

517 521 514 518 514 

505 

495 

478 

531 

527 530 523 

524 

532 534 530 520 

525      520 

517 

OPpt.   Jlt.  < 490 

-,17 

510 514 523 

518 517 

510 508 

496 409 529 

528 

529 527 

531      536 

681 524 

518 

Mean    402 
516 .113 

524 

510 

516 518 

512 5(6 

496 

474 

580 528 530 524 

528 

583     5:;:, 

530 525 

525      5  '4 

518 
r 

518 

522 522 520 
519 

517 

518 

523 .117 

508      515 

.125 

527 525 

526      532 539 

528 
.I'.'O      521 

621 

Sepl,  22.  .  •' 

519 

523 520 517 

516 517 

518 518 

.122 
.112 524 528 

518 

524 

r,;,2 
533 540 528 

519      522 .125 
M'-;iii 521 518 

522 
528 518     516 518 520 

518 

515 

514 

524 528 

526 

524 683 

52C 

683 

540 

526 
r 

5"5 5  111 
520 512 514 

511 .122 520 

51!) 
518     524 

516 522 .112 

549 

.129 

544 578 

541 542 519 510 

bept.  2->.  .  < 521 
522 

519 520 

514 
515 512 

521 

519 

519 

521      .118 517 520 628 529 

,137 

572 

.140 

544 

520 515 

519 

520 
513 

514 512 

522 

520 

519 

520      521 516 

.121 
540 

529 540 

575 

544 543 518 

516 

,,     .   „.      (  520 
52S 522 

5  'ii 

519 
523 

122 

521      .119 

521 

525      523 

524 

518 .121      531 

522 

5:  17 

683 

.135 

527 588 

f>24 

524 

Sept.  21..  <  jy,j 

523 
522 

520 

523 
523 

522 520      52(1 

5J1 

524      521 

525 520 

521      531 
521 539     534 535 

.128 

V7 

BfMD 
624 522 521 523 522 520 

520 

521 

524      o22 

524 519 531 522 

538 

533 535 

528 584 

C  •">  1  "> 

514 514 .111 .110 

108 (88 

527 

502 

503 503 

515 

.185 

556 

555 ,144 

610 

.119 

544 

-in.-. 

bept.  2.1.  .  f  r^x 
514 

505 

.102 

506 497 

523 504 504 

487 408 

520 517 

Oil 

500 

526 524 511 

513 

TOO 

4!>3 

Menu  ....  010 

514 
510 

506 

508 502 

49(1 

525 503c 
5046 

193d 470 512 516 

5:10 

598 

.-('.1 

554    1535 

522 517 

544 

511 

4114 

Qni    j      ,,,.  r       f    5U2 

512 522 
520 512 

513 516 580 

504     1442 

424 

515 480 

:,34 

509 

521 527 527 532 

517 

510 

.120 
513 

522 516 

522 

.107      4.1K 455     518 

510 519 

507 525 52fi     531 

529 

528 

688 534 498 
Mean  ....  5(14 

.114 512 .118 518 
526 .100     4.10rf 

440rf  l51Ga 

U5e 

528 508 522 

520     530 

528 528 

498 

S.    „«      C  527 

515 

5(19 
514 

408 

1(15 515 

494 530 

484 528 509 

544 520 521      530 

527 

5211 

.120 

525 517 
ei't-27..  >   -._,- 

516 516 
511 

515 511 

527 475 448 530 547 

522 

520     530 

.118 

524 523 517 

Mean     520 

510 
516 510 

514 

492 508 

521 106 

M 546 

.120 

52K 524 520      530 526 

519 

525 124 517 

Cant      *>Q         ̂     514 

511 

518 

512 
515 514 510 

518 511       502 

517 515 

502 520 521 

!  29      .1  :'.) 

528 

520 

511 510 

514 

Sept.  28..  J  ,]3 
513 

515 

512 514 

518 518 518 

510 506 516 511 512 503 525 

528 530      545 
529 

522 512 

614 
.117 

Mean...    514     512 
518 512 514 

515 

117 
.118 

514 

.110 514 

514 

502 

526      520 

522 

530     ̂ 542 528 521 

512 512 

516 

SOT  t   'in     5  518    ]517 517 513 
512 

514 511 

517 
522     498 

482 520 

502      516 

512 

581      ,l::o 

525 

516 

512 

513 Sept,.  JB..I  5M     517 516 
514 512 

514 500 518 519 480 

488 

527 

518 514 511 

,131      537 
527     519      .114 510 512 

Mean     ,518 517     ,510 
514 

.112 
514 

510 

518 
.120 

500 481 

51*8 

524 

510 

515 

512 131      .130 526     520      515 511 512 f    ",1H 518 .114 511 
508     512 

5U4 
518 

518 

529 

528     1536 529      518 
.119 

516 517 
bept.  30||-  .j  .]:) 

513 513 515 611 
508 509 

,104 
178 

502 

408 510 
515     1.11.1 

f30 
5f8     681 

524      519 5"0 516 

513 

512 
513 

514 
511 

508 
5106 

517 

511       51  (i 

530 

528      .134 

.126     .11.- Means  ... 515.9510.5520.1 518.0515.9 517.0 514.  0  520.  2 520.1  511.2498.9517.0 

116.  2 
523.  7 

524.  2  531.  4  53.1.  4  531.  1  542.  .1  5::0.  C,  5.10.  7  .126.  (i  .122.  1  .117.  1 
1                  1 1 

•  •linn  tu  ivj]iu:e  to  :>  uniform  sy-,tcni. 
ii',-  to  n  nnit'o!  in  s.vstnn, 

.('onvrli'Mi  to  reduce  to  a  uniform  avstc.in,  — 21.2 
Monthly  mean,  521.7;  correction,  — 24.2;  corrected  mean,  497. 'i 

§Correctiou  to  reduce  to  a  uni; 
IfCorrectiou  to  reduce  to  a  nnitonn  RJ  si. -ID 



468  EXPEDITION  TO  POINT  15 ARROW,  ALASKA. 

Hourly  readings  of  the  Brooke  declinometer,  I'uhutmie,  Ala#ku.  Octola  / . 
Date. 

0» 

p » 

«'
 

4» 

S' 

» 

7' 

8> 

* 

10* 

u> 

14' 
15' 

1* 

IV 

IM      1 I 

Oct   1-..J 
508 
509 

516 520 519 522     519 018 521 

M9 

514 523 

531 523 

no 113 

• 

522      529      532 

1 524      527 

Mean  .... 
508 

516 520     519 522      0)9 518 621 

119 

.114      523      531       520 

12  1 

'                                 I" 521 513 515 508 
9     512 

me,    no 507       499       330       292       105 

K  9      493 

Oct.   2  .  .  .  < 513 515 
508 

8     512 
500     514 508 

495     325      2.-.1      190      .11- 
•„-,-     :,.  .                   ,      i.io      1,9 

17,1      472 

Mean  .... 

xi"
 

513 
08     520    |6t8 498    1515 

.142 

0.-2     66                         480 lag 
r 432 522 500     500 518     470 

490 

522       607 

013      4UO     483      5(0      192      00,1 191      489      ;,(I8      Oil 
Oi't        19- 

Oct.   3  .  .  .  < 455 

500 

510     497 521     476 489 
521     !499 

517 

500 

516 

479       191       506 
103       Id, 

Meau... 444 511 
505 

498 520     473     490 515 498 
486     503 

510 

;      5(  9 

104       499      501 

Oct  4...J 

510 

.513 
502 
504 500 

499 
497 

610 508 494 
489 492 49C 

516     600 

514     498 
515 .138 

454 
401 

.12! 

449     431      527 

504 
035 
534 

045 

17.1 

9      505 

50!, 

902 
001        192 

Mean....  1512 
503 

500 498 509 

492 

491 515       499 526 452 446     383      524      499      Oi,3 188 
*V_            K                f 

503 503 
501 

515 

521 

497 

494 51,4      181 514 480 502      507      514      520      197 

,3,1 

.151     or. 
722 170      49!)      371 

Oct.   5  .  .  .  < 504 
504 

505 
512 

513 499 504 508     1490 515 479 509     510      516      .117 498 

546 -      070 

184 
Mean  ... 504 

504 
503 

514 
5i7 

198 

499 506     487 014 

480 

506      508     !515      118 498 

540 

J      094 

41,4 _                                    f 
475 500 

50.1 

470 
490 404 510 485     461 

402 

380 

452      585     490      700 198 

532 

.120     487      19 Oct    o  —  < 472 
49.1 

506 465 492 
401 

507 
480     431 

i:i.1      3JS 
471       1)10 

493 734 

507 521       ,192       489       507 

0      001 ••»... 
474 

498 
506 

468 491 404 

508 

482     446 444    1389 

492 

747 500 .120       490       490 

(  i   •(       7            5 

502 
510 509 .loo 503 524 502 508 

505 

506 500 503 507 
5)0      Soil 

.51.1 -•31     519    n.s 

U<  u     /  .  -  -  < 501 
508 

.511 
498 505 

506 

506 5(4     :    

502 504 

498 

503 

517      .114 
518 

-'20 

i       117      511 

•    .115 

Mean  .... 502 509 510 499 504 

515 

6M 
1,4      0',2 

504 505 

502 505 
.114     612 

.116 

527 

510 

/\«*      O           f 
507 

503 
504 508 

504 512 
512 

512      5(1!) 
499 

505 

498 On  1      508     500 510 

506 

0       52S 

521 499 51.1 
U"_  t-    8  .  .  .  ̂  505 504 506 509 51,4      5u9 

513      CD      501 
503     507 500 .'<)      :'i  •: 

511 507 

518      512      516 

512 

Mean... 506 504 
505 

508 
504      510 512      512     1505 502     506 499 OOOa  507«  Oola 

.110 

506 017      Oil      .,12      52J 520      5(12 

(li't     Q          J 
515 496 

530 
509 500 

510 

507 501     1496 
504     502 

500 

491     008     510 

502 130 ,    1:0 

580      51: 

Oct  8...J 515 500 505 512 

511 506 500 
503 498 494 492      002      51(3 

511 

52! 521      51,-      512      317 495 
Mean... 515 498 512 

510 508 508 

504 

502 

497 

503 

'•(•2 

497 492      500     513 506 

127 

520      Oil'      514      518 ,      49« 
e 

510 
500 513 

500 

511 
494 

510 509 187 

Ilil 

474 309      500      020 

509 

511 
:,     010 

I     490 Ucfc.  10  —  < 507 
502 507 505 513 504 501 

112 

188 

502 

470 

321 .104      529 

513 

010 

1      019 

480 470     .500 

.  Mean... 

511 
501 

510 
512 409 

506 

510 

488 503d 
472n 

12      528 

511 014 014 

198      470     495 

Oct  11.  ..j 525 523 506 504 502 
509 

474 
500 480 402 

.1011 
5)7 

508 
508 

',27 

510 
.  in 

501 

49J 
489 
487 

500 
102 

008. 

5,1,1 

513      5,10 010      042 

326 
535 

017 
016 

.108      521      0.-2      519 
S      043      504 

502      492      510 

197       499       512 

Mean  .... 524 
505 506 487 

471 

513 
508 523      506 4976 

1881 

501 504 .114      046 

530 

110 

498     028 512 500     [496     511 

Oct.  12...  | 
560 

562 
512 
518 

507 

008 

508 

103 

104      509     002 
523     510     499 

149 

500 

.,21 
509 
515 

498 

501 
480 
470 

501 
506 .115      017 

514      512 

510  ' 

511 

"•23 

520 

521 

520 

500 
502 

514      515 
510     511      506 

Mean..-. 
561 

515 508 
506 514 

5)0      .Hi,;,' 

546e  1.1216 
5126 5006 

1706 

5046 

5146    514 5106 

522 520 

512      013      .I'll) ( 512 511 511 
509 

508 114 

512 
505     1499 

"12 

512 508 511 5o9      608 

121 

509     ;529      5)4 512 

507 

Oct.  13  —  j 
512 

510 
510 510 511 514 510 009     1001 

117 

509 510 512 500      510 

521 

530 508     523    '519 511 
513     .512     ,508 

Mean  .... 512 510 510 
110 

510 
514 .111 

507     ISOOc 
5146 510(1 

509 112 

008     509 527c 

•       .116 

.112 

112      Oln 
c\.,»  11      5 520 

513 112 505 
514 

513 

508 511 

508 

508 
ln.1 

498      513 

121 

527 

•     !018 

vsCl.  14  .  ..  < 515 
515 

510 

506 
512 

513 513 5)0 514 

510 

510 

010 

507      510 556 

122 561 
.142 

503      012      520 
Mean  .... 518 514 511 

506 
013 513 

511 5)0 012 506c 5090 1086 

5026    5I'26 04'_6 

122 560 

534 

OctlSt  -.  j 
515 

510 
509 510 

506 
500 

512 190 

409 500 118 550     529 425 

123 

134      Oou      522 500 

006 

500      518 

Mean... 
512 509 510 

506     500 

512 

5286 495e 

469c
" 

300d 
118c 

.151  b 

5296 4256 
1236 

134      000      022     1500 100      50H      018 

fw*t  ifi       ? 
507 

510 
507 

510     509 

514 

501 

511 497 528 196 550 511 

512 520 
507 

UCL.  ID  ...   < 
512 

500 113      Oil 

108 

no 610 493 
561) 

507 158 

510 

515 

517 

532 524 

51"      076     [537 505       013 

509 
Mean.... 

507
' 

511 504 
012      510 511 

502 

51C6 50?c 4956 
142,( 001 510 514 518 132 

120       517       688       531 

50H 

_,         17           5 
526 

483 5)0      510 499 

515 500 

515 

538 

517 

192 

j  '1 

530 

552 

510 529 510 

531 

510 

UCt.  17  .  ..  < 525 
500 154 

114      .123 
508 519 

1,0 

522 

541 016 002 11.1 537 556 

5!3 127 

;       53! 

540 

608 
Meau  .... 

192 
012      520 504 

517c 
125c 

540e 

I97c 

1186 
0346    55  Mj 

.112 

1280 
504      511 

( 512 512 
500 

199      523 

525 

.109 100 

511 

519 491 

500 500 
.125     !53G 

528 522 

9      529 521 
535      .122 

513 

Oct.  18.  ..J 515 510 
500 

5(10      024 
022 

512 

508 

530 4S8 502 010 

120 

521 

-.22 

.121      131 
510 

Mean.... 514 100      024 524 

010 
1  .'2 510 

524 490 101 

505 
53.1 

527 022 

121 

520 

012 

(,,..  in      5 
-     508 

009     514 517 

015 112 

518 512 

518 

515 

122 128 
133 

519 52(1      019 

018 

l/cr.  la  .  .  -  < 512 
510 508 510      514 

518 516 512 010 
;V,3 

516 no .113 

.121 
527 522 020 

501)      520      521 
.122 .,"0 

Meau  ... 511 
5,  .9     508 110     514 518 

516 

112 517 

624 

114 

517 514 

122 

528 

0211 

1.58      Oil, 
524 

519 

Oct  20 
517 108      015 510     518 

518 517 119 519 619 

515 

520 

123 

516 537 

527 127      528      529 523      517 

118 

)I6 
509 518 517      516 

517 518 

119 

518 

519 

517 

'•13 

118 

021 

.120 
544 

525 527      .127      531 

522 

520      519 519 
Mean.... 

516 108      010 116     517 518 

519 

518 519 516 514 519 

522 518 540 

127      128      .130 524 

018 

,>      _          c 
516 

117      .I'll 110     019 
518 517 

518 

520 

518 518 

518 

521 

515 535 525 

121 

132     029      528 522 520     519 

01  S 

Oct  21... 515 517      516 516     519 118 519 

517 519 

515 516 

510 

019 

520 515 522 121 

.  '      531       521 521 

519 

Moan.... 
116 

.517      516 516     519 

518 

518 518 520 

516 516 

11 

120 

1186 

5251 
5246 121 

530 

524 

518 
_..                             f 

520 
016     520 

517 521 

108 510 535 513 

519 525 

123 

533 

531 

561 
3      570 

600 

515      512 
465 

1 
519 .117      019 514     520 

517 

522 

511      515 519 515 

123 

535 130 

561 

117      533     ,J82     566 
102      Oil) 467 

Mean... 520 515     520 

017 

110      512 534 

516 

517 

524 

122 

534    ' 

534 

561 

•558      020 466 

Oct  23 

520 
021      524 518     516 504 190       530 555 188 510 

108 514 

'       529 

118      029 

511 

522 '.22       500 

515     509 509 

508 

100 

535 

520 

118 476 100 

504 

525 524 11.1 

134      521- 

121      519 512 
Meau... 

521 
522      512 

516 512 5006 5106 522o 536d 

4806 5086 122a  5140 533 529      524      520 

512 

J 

510 515     516 517 
514 500 

474 
483 

475 478 187 

440 

>.)(.)      51.! 

508 

52.1       533 

118 

ct.       .  .  .  j 512 518     517 517 

501 

493 466 
Ilil       |.-o 

190 497      530 

47.1 

531 

510     5)2 
528     -539 

528 

515     514 

020 

Mean  .... 
511 516     516 517 

508 
496 

470 
522     478 484 

101      520 IM 150 

130 

512      510 

111)      513 

1)9 

Oct  25 

517 
510 521 

516 518       52H 

488 

478     448 

408 

118 522 471 

542 

127 

540     531 516     ,544 
520 580 

515 

515 
500 

517 
608 516 525 

492 

473     450 390 

528     On9 

484 545 

520 

528 503     ,539 lit 
Mean    

510 
505 

519 
512 

517 522 

490 476 

449 

399 122      OKI     478 544 

536 

124 1:i7 

530 510      512 532 529       520 516 

j  ),,»  •>.•        > 
500 510 525 518 

519 

528 

540 

624 

525 

127      522      519 513 

538 133 

642 

532 520      517 490 
*JCt.  it)  -  -  •  < 504 512 

530 
524 

521 

531 031 521 524 127      520 

520 

529 

130 

538 

539 527 530 .130      512 100 
Mean... 

502 511 529 

,28 

521 520 

530 522 524 
127      521 

120 

HI 

537 536 

540 

125 

504      532 
531 125 

114 

498 

f\f+   97           J 

510 

514 
518 

517 119 523 

520 

501 521     457 511      508 426 

130 

111 

018 524 519      512 

520 

125 

500      183 
•Jew  i*    .  .  .  < 

510 

513 
514 

517 523 

•120 

503 023     464 114      5(0 

448 133 

528 541 112 122 

510      .1.1(1 

523 

509     475 
Mean.... 

510 514 
516 517 

522 

523 
BU26 

522c 
460C 

112      504 

437 

536 529 

',  12 

11.1 

523 .541       110 522 5C14 479 

Opt  9J1          5 

502 510 
512 

515 

512 

507 472 446 

525 
118      522 510 

518 

195 

148 546 

532 037      555 120 UCLK-..  j 495 
515 

550 
514 109 

513 

499 481 450 

520 

120      517 
512 

490 

127 

530     544      .112 519     1540 Mean   .  . 
4118 

112 
542 513     512 

508t 4706 
418 

122 

119      5:0 

511 

508 492 

150 

130      531 
540      034     1.148 611 

530 

550 

1  li't     '"1              S 

515 
120 

530 
508     517 502 

517 502 

530 486 408     492 470 515 545 104       020       .120 

495 

520 
\>i  \.  SO  .  .  .  < 

100 11.1 
518 

507     5,4 
113 

514 
515 500 432      511 407 512 

1)0 

1.7 
112      .100 

«     :516 
5110 

Mean... 110 118 508 516 508 5300 4936 130      0026 

4G8 

114 

55P6 

500      000 

118 

50(1     '494 
513 

_                               f 
521 500 

,14      .114 024 519 

130 .119 518 

178      490 562 519 

127 

020      .142 519 

512 

.110 

UCU  Ml  ...  « 522 
505 

115 

489    '509 
123 

517 

181 

024 

518 
103      49.1 531 527 516 

515 

508 
Mean.... 522 502 

615 
,02      512 524 518 530 

522 

518     566     492 546 vio 131       .134 

13(1 

019      548 524 118 

514 

509 

n  t  7i»      J 521 517 515     802 524 525 120      520     ,515 139 110 12,1      .127 528 

121 

530      520 512 

520 

518 
UCfc.  dlj    ..  < 

120 520 
520     508     524 521 120      513 

509 

128      528 522 529      .123 

519 

521! 512 
Mean.... 520 

518 
118 500      021 524 524 120 

521 

520 520     ,514 
534     510     1.0     528     .125 

ii     1524 

530 516 

523 

515 

Meana... mi 509.5514.1507.7512.4 107.  5  509.  2  510.  5  507.  4  505.  8  501.  8  494.  9493.  7  514.  0.531.  .1519.  7  527.  5  027.  9  529.  7  546.  3  531.  5 
1           1           1 920.4 

511.5 504.8 

*  Correction  to  reduce  to  uniform  ny H torn, — 22.0    t Correction  to  reduce  to  uniform  sybtoui,  — 1U.O    jCoiTcction  to  reduce  to  uniform  system,  —10.1 
Monthly  mean,  514.6;  correction,  —19.0 ;  corrected  mean,  4DO.O 
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Hourly  readings  of  Ilia  Brooke  declinometer,  Ugluumie,  Alaska,  Nofnuhrr,  1882. 

Date. 

0' 

»*
 
2' 

»' 
4' 

5' 

» 

7' 

8' •' 

10' 

11* 

Noon. 

13' 
14' 

15' !«' 

11* 

18' 
19' 

20' 
21' 

22' 

M» 

Nov.  1^ 502 517 524 525 518 524 522 530 

•)25 

519 

559 

475 

518 

532 537 534 

591 

511* 

523 53S 

1:11 

500 

502 

498 

Mean  '501 517 524 125 518 524 
322 

530 
525 519 559 

475 

518 

532 

337 

534 

591 

511 523 535 531 

498 

T.,        .,V500 523 
510 565 

110 

510 

497 

112 

122 

516 

485 

552 519     511 518 

520 

r>23 

120 

514 

519 

-.11 

Nov.  2M 515 500 500 512 
510 

511 

117 522 

482 

515 526 

.106 

322 519 518 527 

519 108 
522     513 

510 

Mean  500 519 
503 

316 
510 512 

5206 519a  481 

520 

508 

520 529 522 524 516 514 
521     311 

510 

502 
511 495 

514 
908 

115 
529      511 51  L 

518 

510 515 520 510 

537 

512 

.105 
.118 

518 524 519 

520      .123 
t 

Nov.  3> 
I'll) 

510 493 319 527 312 
508 

516 511     510 

518 

511      542 501 

503 514 

519 530 

510 

Mean 499 510 494T 516 518 
514 

123 
3106 5116 

5176 510,: 

5126 
519 :,!•:.•  5K6 506 

504 516 518 

527 

522 

518     516 
c 

(t) 467 
495 486 486 488 

499 

486 

497      40(1 48.1 

501 497 

491 498 493 

191        1'" 

484
~" 

Nov.  4} 

494 
491 485 

487 

491 488 489 

489 487 500 

198 

490 492 

196 495 

482 

Mean 490 

486 486 

485 

49.;      1>7 

493 490 181 
51  II 

198 

490 495 

494 

193 ma 483 

480 
484 480 482 484 

48.1 486 
488 475 487 492 

489     480 
485 

490 

492 491 

483 

488 495 

508 

486 

Nov.  5 484 486 

4HI 
485 

485 
485 484 489 478 

488 

486 

•187 

481 482     488 

49.1 

493 487 487 

490 
511 

466      179 

476 

Mean  485 484 
480 

484 
484 

485 
483 

488 47C6 

488 

4  Hi) 

488 4806 484     469 

494 

492 485 

488 

492 510 481 
470 4€U 

480 
MB 469 

481 

188 

481 
4S.6 

481 485 485 

491     I486 

495 189 510 514 509 480 

M      1.-5 

500 
Nov.  6 479 473 481 

473 4C6 
482 482 484 492 483 485 479 

492    1480 492 

487 490 508 515 517 488 480     478 493 
Mean  478 470 480 

•468 

468 
482 482 482 

494 
482 485 482 492     4836    494 488 

490 

509 

514 

513 

484 482 490 
500 482 471 

48.6 
494 

470 
508 

475 

435 480 

4.16     490 500 

4r9 

495 

507 

552 

500     492 470 

485 

Nov.  7^  4gy 

500 
482 

490 48.1 473 48:1 

490 480 498 478 441 

478 

165 492 492 

490 508 518 540 

493     460      1-5 

174 
Mean  188 500 482 493 484 

471 
486 492 475 503 

4760 
438 479 

ISO 

491 

496 

512 

54'.      49:;      4-f, 

180 

c;|g4 

480 
500 484 48.1 480 482 518 

481 

483 5tl9 174 

482 

500 438 503 500     496 511 

506 906 

103      482 
470 Nov.  M'^QQ 483 501 485 482 488 

48.5 

525 
483 

483 

489 

408 472 

495 4G9 49! 

518 

509 

502 

199     4- 

M«'an  492 
482 500 484 

484 
484 

484 522 482 483 4996 

471 484 

we 455 

499a 

.-,006 

494 

514 

508 

-.1.1 

501      484     '472 „„,.    QS  470 
478 

472 

492 

476 
470 475 485 488 487 476 

496 

4S3 301 

509 533 548 525 

620        '550 
135      470      474 Nov.  9)  47Q 

479 475 491 
470 

467 
474 487 495 475 481 499 455 

504 

470 510 

:,:  6 

525 578        J692 550 

478 

Mo:iu 470 478 
474 

492 
473 

468 474 486c 
4920 

481d 478d 4980 490 522 542     525 599 621 562 5311      176 476 
437 

471 
480 470 

185 498 

486 

48.1 483 

482 480 478 485     481 
506 

481 

•186      48S 
491 499 

485 

I1-  3      15      470 

Nov.  10? 461 

47.1 

478 
477 

484 476 486 
484 

483 482 479 

475 486     480 
509 188 487     465 492 488 482 184      482     479 

Mean 
45!) 473 479 474 484 467 486 

484 

483 482 

480 

4765 
486     '.JH> 

5086 

4b2o 
486     486 

492 

489 484 

IT.; 

-w«    i/ 170 474 478 481 480 
487 

483 480 475 

487 
479 472 487 496 496 

19.1 

513 492 

409 

409     502    !468 Nov.  11^ 
473 

475 
481 

482 
481 

480 481 485 475 475 483 480 
191      480 

484 490 

501 

•U.7 

511 

502 494 

-,ol      515      470 

Mean 
472 474 480 482 480 184 

482 482 475 

481 480 476 488 481 4f6 493 498 496 512 

497 

492 500      508 469 

Tffrtf  1*> 

530 482 
46.1 

476 
461 482 

404 
411 462 

456 513     498 

520 

511 

492 

557 581 500 

463 468     472 462 
.MOV.l— 500 485 

408 

461 480 
485 

468 498 
400 

467 

446 
528      11)0 

505 

515 

533 545 

.117 

573 514 450 444 462 465 
Mean 11.5 

484 
486 468 

470 
484 

460 

488 

406 
464c 451(7 

5200 
4946    5126 5136 

5126 

5516 570t 
577(1 

507 456 

4-5      467 

464 

ITn-v  11 
457 

463 
452 

430 
448 4.19 

4711 418 
463 360 481 

428 

J.-O 481 410 

542 

520 

.126 

700 585 

460 

14il      .145      ;,i,5 
JiOv.ii> 451 470 

467 

443 
439 

454 474 440 453 

310 543 400 
465     478 

402 

571 

555c    525 810 510 

469 

107      5111      552 

Mean 454 
466 

460 
436 4440 

456c 
4726 429d 

459(2 

33.1e 512d 
414c 

472(2  4810 
406 

556d 
538      5260 

7.1.10 

562 464 524      52S 548 
f 482 475 500 

501 
486 

49.1 
507 495 458 

436 

464 

514 

427 494 320     583 

47i: 

515 572 500 565 492      452 

456 

No  v.l  4^ 
472 470 

485 
497 473 494 516 483 473 462 

466 

505 450 191 515      608 462 498 580 

492 

589 

443 

492 

553 
Mean 477 472 492 499 4800 494o 5125 4896 4C6(2 459o 

4626 
510c 4386 4920 518o 

5966 

4686 5066 576o 

496 577 

468 

472 

504 

Nov.15^ 489 517 478 462 520 473 497 446 
480 

444 

4'JO 

412 

503 

438 

556 

4936 502 485 476 492 523 

500 

493 482 489 

Mean 503 478 462 
520 

473 497o 440 
ISOo 

444 49(l(i 4126 
5030 

438o 5566 4936 502 
485o 

4760 4926 

523 

500 

493 

482 

489 

Tffftw  1fi$ 
452 461 479 473 

483 
493 478 491 455 522 432 375 419 510 44(1 

510 518 

508 502 493 499 493 492 

443 

JIOV.llK 485 479 474 
488 

487 472 490 

455 

520 

441 862 405 

512 457 510 

519 

500 510 500 

489 

499 

510 446 
Mean 452 473 479 474 

486 
490 

475o 
40C6 

4556 
521d 436d 

3C86  '412(2 

5116 

448c 

5106 

5186 

5040 

506 

498 

494 

466      3d  1 
444 

"Vrnr  17* 

473 449 496 502 494 495 
494 

470 

488 452 

454     ,H02     J320 

332 

411 

500 

640 

6OT 693 

510 

563 450 
Jt  O  V.  If. 503 443 500 499 

498 594 
491 

568 

498 476 468 
324     1310 

330 472 630 

514 

680 

492 644 

443 
Moan 488 446 498 500 

496 500 4945 

5196 
4930 

4646 
4616 

;;];i/,     ;j!5/i 
334 

373 
501(1 

6860 
501 

604 

:      446 

N_—  1Q? 

550 462 495 
460 

419 426 361 

419 

467 

371 

639    1380      72.'. 

522 520 479     500 515 490 574 572 432      570      5li7 
OV.  1C< 

660 
645 

478 
468 445 414 332 

448 461 

382 

530 

342     710 
48.8 523 

522 

523 

493 

523 562 634 : 366 
Mean 605 554 486 464 432 420 

346 
434 464 376 

584 

361 718 5220  5000 
5120 504 

5066 

568 603 417      576      566 

Nnv  1ft5 

470 
500 

521 454 517 461 

721! 

502 462 457 

486 

478 

358 

540 123     300 443 481 540 484 502 
500      479      170 

OV.lJrs 460 
605 

470 437 499 456 
697 

500 463 462 

504 

480     371 
515 

20-4      'ill 

526 

574 

497 

608 499 103       If 
Mean 465 552 496 4466 5086 4586 

7100 
501 462 460o 495 479 364 542 1640  2770  484 S28 518 496 

500 

'    '486 

Nov  20 481 505 
560 569 

447 
381 362 424 416 

190 

761 
250     512 

84S 373     408 605 

421 

503 

514 

566 471 
445 

563 
575 

458 
879 

389 442 409 180  _? 

8(10 

21:5       42:: 

478 

369 

472 613 430 352 519     574 175 
449      493 Mean 476 

475 562 
572 452 380 376 4336 4125 

180-  Id  78.0C 6320    4680 3710 4400    60!)e 4260 

428 

516      5711 479 
458      490 

Nov  21 
493 

496 
478 442 466 494 497 

490 

4S5 486         487 
491      4S5 

482 410     481 521 390 820+  ? 

010 

646 
478 486 468 

472 
471 492 499 497 

478 493 

491 
493     >484 

47!) 451     487 
526      399 

820+  ? 
505 717 

499     460      490 Mean 486 
491 

473 457 468 
493 

498 
494 470 

490 

489o 4a2     484 

480 

430     484 524      3940 820+  !e 558 

682 

Nov.22^ 450 
486 

433 
463 

483 
488 468 

492 

497 
500 

482 
487 

481 

488 
489 

488 494 

478 

492 
494 

194 

488 444     470 
447    !466 

500 

498 
489 
488 

492 
494 

500 
499 

497 
494 

493 
497 

490 484 
476 

501 
499 

4Mi      4C5 

483      463 Mean 468 448 

486 480 498 
484 

484 
488 

486 
493 491 

446     [468.      l-l 

488 

493 
500      .196 

495 492 

480 

-'     464 

t 480 
484 

479 486 
481 491 481 

527 

500 493 

432 450     453      500      497 522 
450     518 540         531 473 484      470     468 jlov.-J^ 474 477 481 490 

478 
491 

477 405 

490 

477 

428 476 425 

486     '493 

562 

451    1518 530         522 
467 489 471'      165 

Mean 477 480 480 488 480 491 479 511 495 

485 

430 463 439 493     496 542 450 518 
535          526 

470 486 471     466 

Nov  '24 

4S6 488 470 491 487 476 490     490 
476 474 

504 

435 461 492     480 

505 

492 
.151 

522         '504 
492 484 496      464 

477 489 478 
493 

485 474 496 486 485 475 520 437 461 490     469 

494 

499     534 529 

509 

501 480 

504 

460 
Mean 482 488 474 492 

486 

475 
493 

488 

480 

474 

.112 

430 

461 

491 474 
500     496 

526 506 496 

182      :-l(l 

462 

Nov.2o] 504 490 473 
485 

484 489 488 491 

469 430 

492 482 442 500 491 519      590 

542 

537          572 
490 

522    U5M 

500 

498 
463 

489 490 
492 

484 491 

47.5 464 

•18(1 

465 438 496 

568 

542          533 
519 VI4      41,1      430 

Mean 502 494 
468 487 

487 490 486 491 4726 447o 4896 
474     440C 5140    494(1 523      588 3406       562 

15!) 

Nov  26* 

504 460 440 
509 

479 

496 501 

466 328 

495 

475 
490     489 

ii's     512 

415 

587 

540 

502 

500 490 
187 

448 

453 502 480 

502 

505 479 

388 
512 480 497 483     485      513 423 

519 

491 

496 

.111 

499 

450     480 
Mean 496 454 

440 906 
480 499 503 

4686 

5046 
4780 

494 

487      496 314     419 534 528 

.116 

499 494 

479      182 

Nov  27 
469 484 478 484 

460 
49:i 483 

46.1 

457 478 441     1445     516 495     498 506 487 

462 

4^5 

476 

475 

481 
470 

480 
480 

484 
46.1 

493 
473 

406 

478 

478 

4'-".'      .142      517      496 493 

610 

519 

408 

488 

479 

478 

Mean  480 470 
482 

479 
484 462 493 478 466 

40So 

4786 

4356   4446    116 496 496 508 465 492 

478 

476 
S  483 

480 
478 487 490 

490 

478 
482 

477 513 

468 

428     474      407 490 

487 

497      508 495 

500 

480     479 
483 ov      JI485 

483 
480 

488 4112 488 481 483 

413 

•106      4s2c  1473 

487 

491 496     .108 499 501 

4!>3 

482 478     484 
Mean 484 482 479 

4686  '491 
489     480 4826 478 511(2 4400 4175  !478    J4700  488 4%o  5080 497o 

500 496 

478     484 

Nov.29- 
472 
475 

484 
486 

483 
478     477 

472     486 

479     488 
487 
484 

491 
492 

491 
487 

489 
491 468     ,487      486      4:1.1 82     490     498 

502     490      190 
498     491      490 

489 

489 

485 

488 

466 

490 

487 486      486 

Mean  1474 
485 

488 478     4766 
4766 

4876 

4866 
492 

489 490 
4706  4840 

••'.6  ,300 

489 

486 

488 488 
486     i486 

Nnv  10  k  '
"" 

480 483 
481      485 

486 
478 

483 
491 452 473 505     490     493     '467     1481 

5  Ml      160      511 500 

488 

.NOV..," 481 48:i 485 485 488     479 
483 

489 456 463      496     493      490     469     483      511      461 511 501 502 

485 

490 465 
Mean  480 

480 
483 484      485 487     4786   483d  490(2 454.2 4686    500d  4926    492(2 46SO  4820  ;515o  4656 ill 501 48C 456 

Means  .  ;4t>5.  8 
48».  8J484.  7 487.  0'481.  3 479.  9J486.  1 486.5471.4 

406.2 
493.  4  454.  3474.  2*495.  1'470.  6'493.  5  517.  6  504.  o 1                                                      ill 517.8 514.9 498.3 

487.4 483.0 

*  Both  scales  mado  to  road  500  at  4h52m  p.m.  by  readjustment  of  instrument.  Correction  to  each  wading  ".November  1,  Oh  to  17h,  inclu- 
sive,— ]<!.()  t  Readjust  in;;  instrument,  new  determination  of  scale  valne.  N.  11. — Xovi-mlier  'JO  at  O'1  muentr  oil'  >c.:!i'  b«  low  180  divisions; 

again  November  21  at  lrth  oft  *<•;;](•  iibove  £20,  the  intended  extensions  to  the  scale  not  having  been  rnado.  Atouthly  mean,  4S9.8 
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Hourly  readings  of  th<'  Ilrooke  declinometer,  Uijlanmie,  Alaska,  December,  1882. 

Date.       |  0' 
1 

2' 

*> 

4' s» •' 

J» 

8» »'
 

10' 

II' 

Noon. 

n> 

I4l 

15' l«> 

17' 
1S» lit" 

20" 

21' 
22' 

23' 

3>~1 
484 483 

487 474 

476 490 488     483 480 481 510 487 455 474 500 

498 502 

Moan 409 484 

481 

iwa 514 500 

495 

498 

502 

Bee.  2       (  50
7 

456     487      198      IS1 4117 474 

480 

482 nil KM 490 472 484 492 
jJVC:       £.  ..    \ 107 474 484 480 

4»7 

519 

495 480 

4S6 

Mean 483 
486fc 

477e 

4776 

484c 

!-lr' 

i 490 

510 4*2 

470 m 
TW     •! 

4KI      4*1 
491 

408 

484 488 
49-,       4!!7       511 

47' 

479 
j^ec.  a  .  .  .  < 480      477 490 

406 

182 490 

18S 

487 486 

M-, 

509 

•179 

Mean.... 

•.•,.i 

4vj       (7:i 

190 
467 

484c 4866 504      170 

171 

T\-k*«        J             J 

474 
485 485 

484 485 

448 

414 MU 
JJ6C.     4  .  .  .  < 472 !:'!      is? 486 

4  !>0 

496 
480 

415 482 441 
M2 

452 487 499 

574 

491        503 
565 

170 

Mean.... 47:1 
494     I486 

494t 
4866 

485c 

473e 534c 

4480 

4866 

500« 

573 

508 

TWi/-     i       5 
483 487 486 4S9 4*» IM 

477 

504 

1-7      49J 

!97 
JLnSC.     O-  .  •  < 481 489 ls7      477 4S6 497 

1-7 

481 47.1 BOO 453 1-7 

493 

491 

494 

Mean.... i     4-:i 
181 

486 

4966 

488* 
482a 4764 

456c 

487n 

492 

478 

T\_  _         fl              J 4*2 
489 

487 

500 

514 

484 

482 

487 

500 

491 184 jjec.  o.  ..  < 
IM tat 

188 

IK 

490 

4Si; 
491 

508 

48.3 

48| 

493 

4711 

483 
Mean.... 491 486 

490 4916 
MM 

I'M, 
5116 

4846 
4886 

492 

494 

500 178 

484 

TWui      7          5 
484 484 

491 

487 

KB 

488 

486 486 

492     491 

499 

492 

515 484 

480 

Dec.  7...  (   )M 480     481 484 I8E 492 

488 

489 488 488 

1  ',      492 

195 

.-,14 

479 

186 
Mean....  '484 i.-o     I.-:, 483 

484 
IM 

4h8 

488 

490 

4886 

486      491 
1876 

19Ja 

5146 

TW    R 

1.-4      -187 

487 

488 487 

481 481 

478 

485      470 IM 

489 

191 

489 

D«C,    8  ...    4Sl) 
487 

,      4S7 485 
482 

4sr, 491 486     482 485     474 

ru7 491 

193 

Mean... •      4  ,-7 
484 4S7 184 

49k- 

4910 

'       ,19:1       4S!i 490 491 

it       o      5 
483 

4  HO 4  SI)      482 430 

483 

502 490 490 

189 

ISO 
4!i!l 

506 

500 

1-9 

47:: 

Jjec.    J  .  .  -  < 484 486 389 

181 484 

47:1 

SOS 
50r, 

472 

479 

Mean.... 484 488     480 
485 

486c    410d 

50  la 
1!  '-'6     !S8,i 

4866 

476c 

5006 

506 

502a 

176 

TWw   Id         / 
46L 

490 

478 

484 !S1 

i-:' 

483 486 I'.KI       4!i:i 

180 

494 

487 

190 

4K8 

493     4t<' 

491 

493 

JLr&C*  IU  .  *  -  S 467 4«7     4X1 483 483 

484 491 

487 

is?     4'.'i; 

497 

493 

489 

497     14  ' 

189 

491 

Mean.... Hil i      487* 
1801 

484(7   -IS46 4'.i'i* 48JC 
Ml) 

490f 

4926 
I88t 

Dec.ll...? 
403 
483 

480     483 
483     482 

490     484 
4S6    1484 

(x-J      I'.il 
487     487 

472 
471 

498 

m 
478 
479 

984 

610 

500 
508 

491 
484 

498 
479 

494 
495 

495 
492 

501 

501 

M-: 

560 

450 

IM 

528 

522 
450 

47J 

497 

(70 

Mean  ... 488 
!,-'l      4s.! 

488     484 484 

472 

W02d  .'ii;4 

488 

488 

494 494 502a 

559      47;* 

•,4i!,i   4:-'. 

478 

r 478 
IS     487 477 489 494      500 488     481 

369 

528 487 

493 

512 

4R6 

Dec.  12  ..  < 496 487      500 491 490 

199 

482 487    1478 

->33 

r>K 

490 

494 470 4-!      4711 
Mean.... 4811      4118 490* 

4i«,    41I7.- 494c 

un 
3366 

5306 
488c 

194 

">1  II) 

-I-:: 

Dec.  1.1...  £ 
480 490     481 4s,-,     481 484 

485 
487 

488' 

488 

484 

489 
493 

493 

484     1492 
481      492 484 

483 

485 

491 

466 
435 
487 

503 
509 

508 
48S 

1       497 

493 

190 
Mean.... 482 

488     '481 
484 

488 481 884 
493 

48-J      492 

484 

488 
1624 

461 

500a 

508a 
488* 

494 
•184     ,191 

l.sj T|A~    It             > 

490 488 
89     !489 

191        1-1 

487 

441 

492 504 

486 

490 

JJPC.  1-*  .  .  .   < 
490 

490 
488 488 

1  U       4*.-. 

492 

191 

460 492 ISli 491 486 

Mean.... 486 481 
485 

491) 

IKS 

488 
488 489     488* 4906 

490.-     4826 
489c    4r.lc 

4926 

1106 
480* 

494      4S' 

Dec.  15...  J 
494 

181 
483 484 500 

4«> 
488 

488 488 

484 487 

483 

479 468     489 
493 

499 493 

197 

468 

Mean.... 
488 483 

500 

485 488 488 

4Ma 

484 

487ft 

48:fc    479a 408a  489 493 499 

493* 

468 

T^«w    Irt          5 
48S 

•174 

472 476 

900 

400 

1174      543 517 

538 430 

447 492 

498 

518      527 jjer.  Hi-  .  .  < 490 54t) 
181 496 

475 
512 

446 

480 410 337      485 

528 533 

425 

4:,3 

496 191      53 

Mean    
483 

478* 4946 
474* wt 452c 

490(2 
405c    356d  514c 

522c 53<M 
4286 450o 

494c 

5J50  524 
Tlo**    17          5 

491 473 476 
486 

483 

481 

491 

491     483 48* 

491 

500 487 194 497 
mi     49 

ISO        191 

JLfQC,  It  .  ..  < 497 
475 

473     483 486 488 
479 

490 

485 491 

490 

477 491 

506 

490 

492 497 

19M      -490 Mean....  1494 
474 

474      47!l 487     487 481 

480 

488 

4916   4866 

uo« 491 503 
4886 

49:ia 
497o 

491       494 

I,cc.i8 
475 
475 484     484 

488     482 
481      484 
481     479 

478 
484 

in 

m 
492 
490 

495 
489 

496 
4  SO 

492 
490 

480 

485 

494 
490 

486 
486 493     490 

489     491 

•      484 

493       499 

4'IS      491! 

:,ll      Mil 

Moan 
t-il      482* 

(8U 

•194 

491a 

492       490 

491 

48(> 

180 

491 

190 
f 492 

476 467     486 481     471 479 

596 
IN 

330      4K2 

477 

508 

so:t 497 

liU 

498 
487      .HO 

494 
A>6C.  1  W  .  -  .  < 500 47s 

472    '476 484     467 479 

600 

458 
r.02 

478 

505 

505 495 

490 

190 

ls:i 484 
M«;ui  .... 49U 

474 »7.i      4S1 482c    409(1 479 Hfe 45)* 

311c 492C 

478o 
504 

496 

495 497o 491 

480 
4916   497 _                  f 

481 
481 

489 

478 

473 

481 485 

478 491 EM 481 ,M      4.;; .Uec.  2u...  . 482 

•'!     1485 

483 482 

181 

471 476 

574 

486 481 

484 

500 814 

621 

470 601 462 

570 

.-,!.-,      4-Jil 

Mean.... 187 
482 

4826 488 474* 

4746 

6c.  4806 4830 

497 
704a 

5980 

476i 
402 

>4a   411n 
TWw»    91           5 

510 
4SO      47(i 

451 479 472 178 

403 
U30      446     504 

530 

478 

522 

">07 

452 

501 

XTOC.  £1  .  .  *  ̂  514 457 

477 

484 

479 

490 

659 

435 

531 

506 480 

513 510 458 500 

Mean... 512 
454 

478 478 478c 

47SJ 
6446 4400 

518c 

518* 

478     518o 

508o 

455 

500 

514« 

•i      492 

TW-  •>•>         5 
480      478 170 

4!).-> 

482 485 

220 507 
550      451 

501 

507 •      4K1 

jJvc.  of*  -  -  \ 484 

475 

198 

530 

488 

254 

5411 

453 

508 505 

502      472 

4Wi 

Mean  ... 484 479« 476a 495* 

19IM 

506C 486* 

237o 
5086 

5506 
452o 

SM 

500 

490a   514.1 
T)-~  90        5 495 

568 

491 

454 

477 )OI 490 495 

510 

598     470 490 
102        HI 

JJCC.  -o    -  *  < 492 4!M 

495 
474     461 

298 

500 

501 

•495 

504 

r,04      4£2 

Mean 494 478 
493c 4(V46  '409o 

J82 501 

496 

495 
5070 

490 487 

489 

496 

483 
565      111 

540 490 519 480 541 

441 

471 
iWC.  -  1 482 491 483 481 

495 

476 

r,:w    :i:»2 541 486 520 483 

498 

500     474 
I8H 

Mean  .... 
484 i-ii      4:10 I9U 

4sii;* 4806   652* 

402* 
488 

520a 

482 

BM 

501      477 

TWij-   "r>         J 

483 
468 

485 

498 

4H9      Mil 

520 442 685 482 492 507 485 
±Jv<  .  £9.  •  •  \ 482 

475 489 480 
1-li 471      .116 

525 451 

4«0 492 

508 D      481 
Mean 

483 
472 487 

LSI 192« 522 

440 481 

492 508 

502     501 
'  1  1*88 

M     '488 

487 487 

487 
UM 438 

488 488     484 488     495 475 
490 
496 

489 
Ml 

484 
482 

508 

512 
520 
522 

532     492 

:      17* 
1-0      178     480 

Mean....  MM 486     488 
487 

4!)2 tat 
470 

493 490 483 510 

521 

|S»      477      479 

TW  27 
•     4  si: 

486 

481 

ISO 

493 482 

490 497 197 

492 490      491 

.      4-9 

Dec.  27 4X3      471! 

186 

I7u 

1711 

505 

488 487 489 

487 

IM 497 490 490      487 
484      490 181      479      H4 

Hera 
4840 

503d  490d 4846 

4916 

496o 

487o 

491 491 

468 

487 '      477 181 
MM 

177      4.V.- 
178 491 

475 

515 520 

502 

4S9 181 
1^P»..  BO    -  •  s 

47X 
13      477 

484 

174 
4f.'.        Mil 

455 
512     500 

488 478 486 

M8 

493 490 483 ISO       4!KI 

Mean.... in 477 

4~0b 

481* 

4511* 
5146 5000 

190a 476* 
5006 

S14a 

498a 

-490(1 

4S|       48H 

TX~    .JO           V 

•I7J 

478 464 

471 

SM 

4M 469 

141 

495 

471 

.'.Oil 

534 

1-iL'       .10.-, 

"ec-a  --  j  485 
'     471 

482 
171 480 471 sat 473 490 343     1497 517 121 

Mean !      472 
480 

I'.'S 

470 171 

iOW 

BOM 

470* 

490 
342     4906 

6^2c    491* 

.I.',-.* 

72 

Dec.  30 

.'     '471) 
480 

471) 
181 490 490 470 525     456 410 

100 

480 

r,ll 

70 

/  -•*'  • 

-      47:! 
4-4 

198 

486 

489 467 

450     497 
4P4 510 522 

532 

409 M 
KM* 5  cj 

-     47H 
485*    48IW 

4!lli'' 

4886 

I;M'. 

468c 

4.V-6 

i:;>w  49«« 
4820 510 

468 

80 

Dec.  31  .. 
474 

:-! 

191] 

479 

485 

524      497 
4»3 

49:: 

190 

477 

75 

0     4-1 

482 181 

191 

189 m 471 479 492 574 

-.0.1       494 

492 495 

504 509 

93 

Moan.... .    .1*1 17,-,,, 
184a 

495r 476c 
4806 4ss;, 

OBfln 514»   490 

4920 
491 

1980 
506     478 

84 

Means.. 487.9 
481.5484.14- 483.  8 483.2 4X4.  9485.  1  487.  7 

485.6 487.3 
470.  4  474.  8  497.  (I 499.  5  499.  0  498.  3  504.  4 

4tO.  9  507.  7 
504.  K 

491.  8  4«< 

1 1 1                                1           • 

Monthly  mean.  489.9 



EXPEDITION  TO  POINT  BA11RONV,  ALASKA. 

ITovrhj  readings  of  the  Broolie  declinometer,  Uglaamic,  Aluxka,  January,  iss;;. 

471 

Date. 

e* 

P » 

8* 

4* 

5* «* 

I* 

8* 

»*
 

10* 

11* 

Noon. 

» 

14* 
15" 16* 

11* 18* 19* 

20* 

Jl* 22* 
23* 

461 481 
170 475 

492 

481 407 

:  n 1-7 402 

12:! 

116 

4P6 174 494 503 

490 

476 487 
Jan.  1  ... 408 480 477 

475 
484 401 

182 

176 495 

486 

405 448 
511) 

479 

493 

Ml 482     488 

481 

471 474 
Mean  . 464 476 475o 492 4820 

404c 
490 486 1,  1 480 

Jan.  a... 

480 
485     489 488 

480 

484 

440 

484 

512 51  :i 

51)6 

519 

485 

468 

Mean  ... 481 4886 

1  '46 

485 

44  Co 

.5  !  5 

4F4 

513 

536 519 485 4C8 

T          Q             $    17' 
488 481 485 

185 

470 
Hid      4.H 

452 

491 

482     487 

492 

490 486 

482 

Jan.3....^ 482 486 488 

187 

462 486 

52  1 

482     J485 

41)1 
488 

18H 

491 485 
Mean.... 17(1 

485 

480 

MB 

482 488 

485 

484 

j^-,      i.-i;,, 492 

189 

486 

485 4E5 

48* 
486 487 486 

181 

490      489 
481 

486 

498 1-1 19] 489 

HO 

82 Jan.  4  ... 

486 

487 485 186 487 

476 

486 

488 487 

190 486 

489 

HO 

187 4S2 
Mean    

486 
187 

483 
485     486 487 486 484 4  Slid 4746 

5i  (in 
488 407 

4-5 490 

\u 482 

Jan.  5....^ 484 485 406 481 

481 
481 475 

473 

178 

480 
475 
478 

481 
471 

487      400 
9 485 403 

i  ;i 
488     4Wt 

!!'2        190 

I:IU        I.-9 
490 

500 

M 
BO 497 

480 
176 

475 

Mean....  1484 4110 
181 

1-1 

474 479 470o  4766 

492 182 

486 482 491 490 491 

490 

492 

476 

T«        P            $  N89 
480 4-12 435 472 484 409 

188 

492 476 543 498 

565 

487 525 

520 572 480 470 **»•••—  fSw 461 
128 

470 
492 

486 484 

472 
457     1436 215 496 479 

522 560 

497 517 

HI 
477 

466 

Mean....J484 402 
183 4716 490 

485 484 

470T   111!,- 

132 

•J02 

494 

478 

5326 
46C6 

5226 

500« 

5d5 

I7ri 

468 

T        n          S  476 
485 

480 
481 481 

480 
487 477 457 491 487 508 332 142 310 080 

482 

5*2 HI 

407 494 

dan.  i  ....  <  ̂ gg 487 
480 

484 
479 

481 
474 483 458 491 

484 

347 448 

512 506 524 

673 

478 

575 

572 

482 478 

Mean  .  .  . 
486 481 

488 
480 480 4806 

4ROc 458(J  4926 

r.D'V 

)60(i 145 511a 

503 
5286 

1761 

U  1 

480 

171 

486 

\   4  -2     '478 

482 480 
480 

473 

485 488 

506 

480 

454 

528 495 

473 508 503 

fci2 

480 470 

453 

470 
Jan.  8....^ 481 478 478 

454 

497 490 510 

482 

524 

498 

472 

510 

306 r>20     1507 

450 176 

464 

Mean  ....  P4 478 4796 
481 

464c 491c 
489o 

5086 
4810.  14600 526 

DM 
472 

109 

504 

528     494 

409 

467 

T 
175 481 

481 484 481 475     487 

191 

478 

4|il 

4G5 479 106 

W2 
515 490 

MB 
498 

,02 
477 

1(19 

483 

•Jan.  »     <  I^£Q 180 
481 

481 480 473     491 

494 

178 

470 

474 

411 

516 
194 

590 

101 

490 

1(18 

481 

485 
Mean  — 477 

478 
481 481 

485 
47JO  4886 

41146 
478o 

470,7 

410 

5l6o 
5006 

VS/,     !-!„ M 

4H2 

486 

192 

483 483 488 
482 

488 

488 

500 490 

488 186 

Mi      1-7 

490 489 

492 492 

482 

480 
Jan.  10...  5 482 

494 480 

484 485 

490 

480 490 486 487 484 487 487 

4X7 488 500 491 

490 491 

494 

484 

478 

Mean    482 
493 481 

184 484n 

489 

48)0 48116    187 

500 

4S8 

4836 
1    06 

48(1 

487 

487 

POO 

4900 

490o 192 403 483 479 
< 460 407 480 

472 
479 

477 400 491 

485 

182 

483 185 

488 487 

188 

488 

490 

486 486 487 490 
Jan.  11  ...  <. 466 406 

480 408 
47:i 

483 
491 484 

183 

481 

4R7 486 

188 490 

4  66 488 489 
483 

80 

Mean    461 
l(,ll 

480 
470 

•170* 

4806  !490 

4  «7 

488 488 490 

486 487 

488 

486 

T__    10         $ 

486 
484 

488 
485 486 

489 

487 488 

4!i:i 4R4 191 

457 

492 488 495 

504 510 

490 483 479 484 
j  an.  u.  .  .  < 4*6 

488 
484 

485 
485 482 491 489 488 486 489 453 492 

487 

49(1 

190 

506 

512 

492 

484 

478 47» 
Mean    

4811 488 
488 

484 
486     '487 

4846 4906 I860 486 
1556 

4920 

488 
488a 

U6a 
5116 

491 484 478 

482 

Ton    11          5 

179 

IS  5 
484 

484 
485 486 491 186 492 488 489 

492 

487 

514 

529 

500 500 

483 481 489 488 487 
U  (111.  1  J  .  -  .  < 179 485 

484 
483 

485 

484 495 489 

4  '.'4 

484 

488 

4HS 

489 

517 

511 

498 

504 

485 

483 

488 

487 

486 

Mean  .  .. 479 . 

484 

484 
484 

485 485 

493 

187 493 486 488 490 4886 

5166 
529c 

4!  96 

484 484 

488 488 

486 

To    -.      5 
185 470 

480 

485 

480 487 479 

187 

484 

483 485 491 485 198       197 504 

513 502 

499 

493 471 

Jan.  14..    j    ,,- 
47s 

181 

486 486 

487 

482 484 

483 

480 484 

490 

490 

503 505 

519 

498 

497 490 

472 

Mean  , 
480 

477 
182 

180 485 486 487 
4F06 

18k 484c 
4826 

4910 
4946 

4»86 
ll)l.,r 

5046 5166 

500 

498 

492 

472 

j       -IK       5  1*76 
482 480 

482 489 

484 481 490 

487 

486 MM 

180 480 

495 646 

490 499 

523 

490 

512 501 181 

48* 

470 
v  an,  jo.  .  .  < 476 
Mean    

470 
482 182 

480 484 481 

490 

486 

4806 4!>5c 

6466 

4900 4996 

5230 

4906 

512 

581 

484 488 

470 

Tan    1ft          5 
484 

474 477 
488 485     492 491 

492 

492 

487 

489 488 

502 

487 506 

474 

491 4ft3 480 487 490 
iJ  iiii.  ID.  .  .  < 

482 

478 478 

493 
481 

496 482 484 491 485 

494 

19.5 

465 

198 

307 478 

490 491 480 489 

488 

Mean  .... 

484
" 

478 
478 

490 
483 488 494 487o 180 

4876 
4890 

4860 

506 

476 

490 

492 

l.-n 

488 
'                                  * 483 471 

485 

480 
481 484 487 469 422 456 

198 

502 

514 494 569 478 482 488 

510 

476 

478 

Jan.  17...  < 
485 482 485 

170      182 487 

474 

106 
490 

52(1 

504 

611 490 

608 

473 481 

479 493 480 

79 

Mean    
1-5 

478 482 484 

487 472 491 

473 509 

512       I92r 5S8o 
476o 

483 

484 502 478 478 
_                    <    171i 

473 478 490 

482 
481 

474 

488 

481 

410 

475 

499 

481 

500 

5l(i       192 186 

493 495 

534 

555 

178 

476 90 *"•'»—{ 
470 

177 

175 

189 1-7 431 513 457 518 492 494 495 506 515 483 

474 

90 

Mean....  1' 
175 

400 

482 
479 4746 

4«86 

4846 

420d 470u 
5026 

4666 517 4!l2o 

495,, 

4916 5006 5340 

535 

480 475 

490 

Jan  19        * 
472 

481 1-  1 487 
486 488 487 183 

481 

490 

494 

503 507 

507 478 489 

491 

494 90 Jan.  19...,    ,7, 

48:! 

1-2       185      488 
480 

4S7 

484 

491 

no 486 

194 

r<10 

510 

476 

490 490 491 492 

Mean  .... !      187 

487 
487 

482c 
194(1 486 

180,1 
502a 5086 

5086 
4776 

490 

490 

492 

491 

f    ̂  

181 
480 493 

191 174 

-.4:1 

4:18 

501 

577 

490 181 

478 475 

Jan.  ̂ 0  .  .  < 

490 

487 485 
486 492 

BOO 

400 

476 

485 

440 

5;  ill 502 490 507 

498 

490 

476 

478 

Mean  .... 491 184 

180 

192 4',76 

J146 439a 
5020 

5446 
4986 

494 

488 477 

476 

Jan.  21  ...  | 477 

478 

478 
477 

477 172 184      178 

487      481 
480 486 

486 

480 
474 

175 

489 
520 

495 
485 

448 
459 

457 
464 

506 
492 

510 

511 

499 

503 

519     470 

4C5 
461 

486 

475 

71 

4C6 

Mean  .  .  . 
478 478 

17(1 
170 

(Ml       48(1,1 
483c 

4836 

1   :6 
474r 

498c 5126 4;  4<J 

lOOrt    499a 
510 

5''4,y 

501 

512     1468 

463 

480 468 
f 

177 
481 

483 

485 481 180 483 

199 

49] 

488 

Illl 

180 490 471 Jan.  Sfia...  < 
48:1 486      185 

484 
I-:: 

484 4S4 

184 

478 572 

510 481 482 

491 

491 

481 488 

472 
Mean  — 178 

484 484      IM 
484 484 184 184 

479 

548c 3846 505a 482 

484a 

IN 

491 

489 

492 480 180 473 

T             0-»             ̂  

170 
482 

185 

483 483 488 

501 

499 

481 Ml 483 

492 

.98 

484 

tl  a.U.  -•»    .  - 

178 

184 181 

481! 

482 

485 

481 

483 

483 470 487 180 480 498 504 484 484 482 493 497 m 
Mean    i:n 

478 482 182 
462 485 

482 484 

464 496 486 498 

504 

482 

482 

492 

198 

492 

_                 «* 480 
486 484 485 

483 

484 

191) 

485 

495 

497 

501 

534 515 540 

473 

I  :: 465 
«l  an  .  J4  .  .  .  < 480 

484 484 487 

484 483 

185 

486 492 

KM 491 

491 

53* 

518 

550 

480 402 

510 450 
Mean    484 485 484 

486 

484 

l-'l 

482 

488 

490 

494 4940 496 

534 

54  5a 
505 

4C8 

458 

Tan    9^          5 
474 

191 
172 

49(1 
476 

184 485 
135 

480 

501 

499 

548 

521 680 

430 

119 

150 
tian.  j.)  .  .  .  < 

109 
192 

470 
492 474 187 482 

487 487 

472 

670 

486 

494 

511 517 

js;{ 

562 

749 

WO 

Mean    472 
479 

191 475 483 

486 

488 

17(1 
652C 

4S.l,r 714 

40.5 

520 

T        9ft        5 401 170 

478 

472 

491 

474 

474 
Hill 

530 455 IM 

182 

490 104 514 660 450 
tjan.  jo.  ..  ̂  

171 
172 

470 

478 

481 

537 

1(1(1 

527 

495 481 511 510 

520 

575 489 448 
Moan    

458 

472 

475,i 
455c 

me 
47(1', 

491/, 
508C 

501e 5»7(l 
520 

1(>0 

449 

Jati    97          J 

115 

472 

476 481 

487 
 ' 

496 BOO 484 104 109 185 494 

516 

408 527 502 493 

490 

478 

an  .  6  1   -  -  \ 474 480 481 484 387 
-198 

491 

491 413 474 

516 

510 500 482 

490 

Mean  .  .  . 
475 

4886 
4836 

18-lc 

|00a 492', 

5006 

171,f 

522 

496 

486 

484 

Tnn    98          5 431 
178 

178 470 487 482 

490 

495 

401 

191 

190 

487 

486 

491 

494 

484 472 

480 

u  an  .  jo  -  -  -  > 
160 482 

191 10:1 484 

48-i 

l.-o 

487 489 

481 
4M 

491 

',2:1 

493 476 

Mean    
409 

47.-,,: 

190?, 

4920 

488 

486 
4926 

192(1 

524 

488 

474 

Jan  20      < 479 
477 

471 
484 

486 

600 488 

485 

481 491 500 507 504 

4-8 

482 

175 

472 402 

190 

491 

,5U 

507 498 500 499 

507 

m 

180 

475 

Mean  .  .. 474 178u 189 4876 1896 
490c 4910 

ISO      4-2,', 

4916 

4911 

5006 508 COO 4fO 

184 175 

_                 f 
171 

181 
488 

190 

505 

407 

495 

MS 473 490 497 

49il 

486 «i  an.  A\}  .  .  .  < 
170 

4FO 

181 481 480 

483 

487 

510 

170 188 199 494 

518 

478 488 

195 490 

482 
Mean  .  .  . 

478 

481 1810 
487o 

485 

184,- 

4680 
5176 4760 

4890 
190 404 

188 

1-4 

Jan  'Jl 

178 
I'  II 

479 181 

175 

587 

433 182 

.51  0 

198 

510 

502 

4!.  2 

191 472 
179 480 183 

l-:; 

"68 

413 

nil 

5ilO 

501 

495 

196 
5:i() 

529 511 489 

496 

471 

'Mean  .  .  . 178 
178 180 

182 
I79c 

578d 
I!)  Id 423(i 484c 582,; 

r,o.';6 

DOOa 529 500 490 194 172 

M,,,ns... 474.  2 479.1 482.  a 183.1 
485.  f 18,0.  9 !Si.  9,  179.  6478.4 481.4 

477.1 
498.  7 495.  7 

502.  0 
514.  SI 499.1 

500.  •_ 

511.1 494.7 
484.9 477.0 

Mcnitlily  ini-an,  488.1 



472 I:\IM:IMTION  TO  roiM1  MARKONV,  ALASKA. 

lloitriit  readings  of  tie  JSrooke  declinometer,  I'ylatnHii;  Alaska,  February,  1SSS. 

°* 

' 

*' 

*>
 4" 

5L 

7" 

v 

l»
 

in 

II' 

It 

14' 
15' IB* 17' 

IV 

111'. 

20* 
111' 

22'    ::> 

Feb.  1....J 488 
475 

474 
479 470     4f8 485 

483 

4S6 

483 482 470 170      480 483 499 498 534 
71,5 

459 589 052      699 

Mean.... 181 475      474 479 470      488 
4-5 

481 

l.-o 

483 
48  a 

470r 

470rf 

4830 

534;, 

79.-;, 

459 589 

V  -li    *'                ) 
468 !      487 

148 
494      472 

49,1 

401 

461 490 

532 494 381 512 

404 469 1.1,     j 412 
4.  •!     4t;:: 402 488 463 481 418 

•177 

295 ISO 544 

517 

515 513 496 490 
liMB 468 445 412      408 

4.-7« 

40,2 
4756 

4706 
483a 

5146 
404 Hi",      478      483 

4-0 IG6     170 

452 

5.0 

470 

538 

527 

438 

725 

470 

514 

4:i5 

I....I 400     498      479      487 

-IS2 

194      407 

418 

J.-l 

406 542 

182 

604 1-1 

471 441 440 

Mean.... i      17-      4-5 
4,-4 

4MI      472 

450,- 
520'' 

492a 

40-,. 

5346 60  4  « 

4746 

4746 533 548 

474 

476 
481      493      471 477 477      483 479 

404 

490 541 

438 444 5UO 

440 572 

506 

400 

550 

Fob.  4.  .  .  .  < 

•173 

460 481 475      484 -l.-o 

400 

417 

5,5 

452 438 420 452 487 

507 

151 

591 

450 472 

149     467 

Mean  .... 
470      4-4-r 

4056 
468o 

KSa 

44r-6 

4416 

•ICY 

440(1 
501  6 

•15'  b 

438 

f 2     488 
470 

4>  5 

438 

186 476 

450 

402 

498 494 

540 

176 

-1.-0 

487 

j?eb.  ->     . 
482     467     479      no 

474 

482 475 473 414 455 

502 

198 

4:15 

507 585 

193 

489 

Mean.... •180      474      4.-4      40- 1.-4 484o   500 400 484 470 409 432 4!>4 

494 

Soil 

•  ,; 

184 

488 

480 
•I.  Hi     -170 

f 
474      409      l.-o      ,    1 

4.  :: 

479     491 

472 

489 

489 

483 

494 

402 

494 482 194 662 

403 1,12 

'"  1 

486     409     486     480 
477 

478 482 

1!'.-, 

485 405 

183 592 194 

4(0 

4:9     469 

Mean... 9     483    [460 470 478     490<! 

475,- 

4.-0 

48.8 482 

494 484 

404 

•1  !!.-,• 

462e 

67T& 

5(.2 

462 

597 

4"
 

480 490     47. 
478 481      485 

4<0 

469 

491 

478 486 

495 

484 

486 4£4 492 481      465 
teb.  7....  < 480     470 480     481 475 

l\-,     486 

481 498 485 

484 

487 

1,  .- 

494 484 488 186 4-9 

507 500 

Mean.... 480     483      478      482 476 

l:-d 491 

481 

4-0 

488 

491 

484 

489 

4-4 

480 

493 

5i  0 

500 
,.-'.      I  11 

(70      407      482      1-1 179 479     479 

1--0 

4-7 

489 

480 

472 

487 492 496 500 

1-4      4fll 

Feb.  8     j 
478     407      180      1*1 479 480      478 

1.-7 

4-2 

481 

478 

57(1 MB 

491 500 
195 

49!) 490 

485      479 

Mean.... 177      4i,7 
481 

1-1 
4:9 

480 

478 

480 

184 
4816 

4796 

5726 

I70« 
4856 

492(1 

496 

498 
4^4      480 

t 478     460 
476 in 

*  '   1 

481 

l.-l 

491 

484 

-4  ,-2 

483 478 484 

484 

193 

L33 498      474 
r  OD.  9   ...  < 478      481 478 479 482 485 

478 

48J 

4-5 

490 184 

482 

487 476 484 

487 

498 

495 

539 

520 4!,'ti      470 

Mean    180 478 483 185 484 484 

482 

-185 

477 

184 493 494 

510 

191      !72 

f 477 472 
478 

460 
480 485 

481 

47!l 

471 

488 

4SO 

490 

492 

491 

490 

ret).  1U.  ..  ̂  478 472 478 474 
474 471 

493 

479 ISO 179 4  1  1! 484 

185 

41)3 496 

40:1 

l:'i      478 

Mean    478 
472 

478 470 480 

478 

491 

480 

479 472 

480 

4926 
191,  ( 

49C6 492 

4114 

1-8 

l»1       48! F»h  11          £ 185 
l.-o 

482 

4,-:) 

i-:; 

48:; 
490 487 460 405 4-7 493 

5  :o 

187 5(0 488 
id.  11  ...   , 485      491 

4  S3 
483 188 4-5 186 451 

112 491 

-187 

496 

198 

483 471 
Mean  .  . 

489 
MM 

482 488 

4666 

4006 

4546 

4906 487« 
4I>46 

4U86 

485 

177 ;;o     182 

T.V.I  T>       ̂     ; eb.l-  ..  ,  4,_,      1M 
4-3       185 

482     4S5 

483 482 
484 
483 

483 

184 

1-5 

481 
482 

4711 479 

442 

501 

4,  8     ".,22 
492      517 

486 

491 

491 

191 

191 
4t4 

I--'      4-3 

J.-2      487 

Me.in  .... 
482 

485 182 

-184 

i  -  1 482 482 

471) 

440 

506 

490 

520 

.  n2 

4-0, 

491 

491 469 184 
Voit  11     5 

l.-l      482 483 483 483 

183 

483 

4-3 

483 

485 

486 
1.-5 

-197 

494 

4-5 

r  eu.  10  .  -  .  < 484 483 483 483 481 483 

484 

484 

488 48:5 

486 197 

497 

490 492 

4-0 

).  !       182 

480     482 484 483 
4-:t 483 

4.-:; 

482 

483 

484 

484 486 482 480 

4tO 

I85(( 
497 191 

192 

Feb  14 

-478      479 480 
482 481 479 

l.-l 
486 457 

462 481 

490 

475 491 518 

507 

510      195 481 481 

182 

486 

459 

466 

404 

495 

479 4-8 513 188 

545 

403 

4,  -8 

512 

l!10      4D1 

Moan  ....  478    '480 
480 482 461 481 4.-0 

458 

464 

472<- 

4966 
4776 

490a 510a 

500 

540 

500 488 402 

Feb.  15..    | 
475 
-170 

4-2 181 480 41)5 

487 

484 479 482     484 479 482 490 490 467 4S7 485 489 
4.-:) 

Mean  — 472 4-2 
48.1 

480 495 
487 186 

484 479 482     484 

471) 

482 490 490o 

487 

487 

4f9 

48!) 

1*3      478 

( 487 

479 
481 179 

472 486 1-7 

l.-l 

478 

488 486 

485 

487 

484 

486 

581 

486 409 

4t,7 
reu.  16  ..  < 

485 
482 483 

471 486 

188 483 

485 
l.-O 

491 479 510 482 482 

500 

472 

491 

M.-an.... 482 481 472 486 484 4826 
48.-6 

482« 

521c 4846 

48:'a 

498 

582o 484a 470 4% 

-1-8 

4.  0 1:  t        .183 

F,  i,    17          ? 
478 

482 482 483 482 
483 

480 469 

404 

489 498 485 484 541 473 

487 

570 

490 

484 

501 
480     ,478 

>   M.  1  (  -  .  . 478     482 482 482 482 
484 

483 

480 

473 463 493 501 489 485 540 476 489 516 4H1 487 

504 

Mean.... 478     482 482 482 482 
484 

482 

480 471 
4840 

491  c 

500o 

487 

484 

540 

474 

488 572 

542 491 486 502 
479      .177 

F..U    10            J 462      4',  2 
478     496 4.-1 484      481 466 481 

478 482 

486 485 485 489 503 

477 

489 
477      470 

CD.  1O-  .  .  < 461      475 478      490 
481 

482      479 

181 

485 481 478 481 482 483 

485 

489 

503 

479 

488 

Mean    402      474 496 481 

4-:;      ISO 

486 

481 

480 481 4S2 484 489 5030 

478 489 

490 

514 

478      472 

t 470     480 478     475 
473 

487 489 487 480 

481 

4-5 4-0 

489 

488 

489 

-1-8      480 

J?eb.  l  J  .  .  ̂  467     481 479     475 
471 470 472 

484 489 4-7 

485 

485 

482 483 487 487 489 

480 

487      489 

Mean  .... 468     480 478     475 
472 174 

472 

486 489 

486 

486 

480 

482 

486 

489 480 487 189 
,                 * 488     484     481       178 480 1.-  0       475 

4   3 

473 

407 

461 

464 495 

884 540 

450 

490 
4-9 

495      4,  -2 r  eb.  mi...  < 
:        481         170 

480 
481     470 483 475 

408 

459 472 491 712 

554 

456 

490 

516 5(;0     :485 
Mean.... 1-7      484      4-1 477 

l.-o 
480 

470 

483 474 

468 

400 468 498 

0,  - 

550o 

4536 

490 

516 

189 

492 

488 480 
f !      4-2      484 483 484      484 484 

1-7 

481 474 478 483 

529 

494 503 497 484 494 

i:.:      494 

reb.  21  .  .  •, IKI      •!«')      460 483 483      4,-4 

183 

484 484 480 482 

480 483 

491 195 

4i,7 
Mean.... 482      482      481      -184 

483 

4-4      4-4 

484 

486 4*2      477 

480 

484 484 534 492 

509 

490 

4bl 

496 

4!,o      497 

.                         f 450 
194 472 468 

199 

490 

409 650 

453 

486 555 529 

800 

430 

M2 

490      507 

r  eb.  JA.  .  .  < 
495      453      439 

498 
170 471 479 

478 

470 

503 

437 489 550      5!  8 710 

479 

477 512 
Mean    497     458     444 490 471      452      4(.oo 

4706 

4816 
4816 4700 

57C6 
445o 

468 6216 

756C 

470 490 
4'J8 

41)5     505 

K.  1  1   9^1          5 
453     i486     471 462 

508 

480      4-4 
403 614 007      010 

414 

494 491 

544 

472 

517 

470 

511 

r  «  IP.  „..  .  .  -  < 
453     498     456 

468 

l:-o      170 
441 

547 

001 

408 418 491 

487 

461 

507 

475 510 
Mean..^ 

'2      404 

465 

596 

480     4.-o,, 

422c 580d 
584c 

509c 

492 466 

512 

472 510 
4.  -2      4*7 

i,  ,,  „.      5 10     483     470 473 475    !476 

113 

485 494 

478 487 

41)1 

482 

445 

515 

403 573     446 
icb..4...j 

408      474      4r-2      474 

470 

471      485 

r,U3 

481 

475 

518 483 495 495 

498 

428 

479 109 678 
530     550 

Mean !      472 

474 
473     4806 

5080 
4706 

571c 5126 48,5(1 4940 

4880 

528e 

4360 

•197 

•100, 

558 

580 
f -     458      440 

484 
402      474 472 

490 

490 

355 

472 470 

436 

494 483 

490 

486 475 

484      481 

leb.  25.  ..  t 467      501      440 475 460     480 

467 

483 499 

372 

451 

459 414 

41)4 
493 187 

488 

4-9     482 

Mean.... 404     408     480      143 480 401     4770 
4706 

48Cd 3046 
494c 

304c 462c 468a 4256 

494a 482 192 

497 484 484 

•190 

480     482 

472 
472     477      477 

479 
178      4M 

471 

473 

174 

500 490 489 476 504 405 509 

498 

541 
0(12 

I-.)      474 

Feb.  26.  ..  j 471 471     483      477 472 485     481 475 470 184 497 492 489 470 

575 

400 

494 

517 4S2      477 

Mean.... 472 i      477 470 482      482c 
473d 

472,1 
11)8(1 

491a 

489 

473c 

•402 

5  13      -l.-l       470 
{ 

467 
470     488     478 470 479     47ll 407 500 152 485 

375 

470 

494 

486 

507 123 

610 
400      478 

J1  eb.  27  -  .  .  < 
490     492      401) 

478 
476     476 185 181 470 

439 

-182 

391 

482 492 486 544 515 

530 

405     485 

Mean  .  .  .' 
468 

480      -490      474 477 478     478 
I70a 

-195,. I65c    -I: 
3830 

4706 

4936 
4806 

5266 

519 020 

524 462      482 f 
485 

431     485      495 107 471      473 472 484 564 468 

479 

410 

499 

559 

022 

442 

459 
41)3 

44:;      40S 
Feb.  28.  .  .  } 482 13      493 479 478 541 428 

403 

398 494 848 491 

537 

450 491     456 

Mean.... 484 432 474      494 473 

472      40.- 

542d 

I8J 

400a 480 404 502 496 

562 

886 171 472 407      462 

Means  .  .  . 476.0 479.  3  479.  8  478.  9  479.  0  481.  4  478.  2  489.  1  47&  0  485.  6  483.  7 476.  4  476.  6  507.  7 491.  0  507.  9  513.  6  513.  6  513.  8  494.  5 505.4491.1487.6 

Monthly  im-iiu,  489.4 



EXPEDITION  TO  POINT  BARROW,  ALASKA. 473 

Hourly  readings  of  the  Brooke  declinometer,  Uglaamic,  Alaska,  March,  1883. 

Date. 

0* 

1" 
2' 

8' 4' 

5' 

6" 

" 

8' 
9' 

10" 

11' 

Noon 

13' 
14' 

15' 

1C" 

11' 
IS' 

10' 

20' 

21" 22' 

MI 

Ma-..  1...  j 
470 
475 

400 480 403 463 473 457 407 477 491 581 

44.5 

448 

230 479 513 

500 

589 

480 052 505 492 

490 

Mean  .  .  . 472 

4911 

480 408     405      473 

467q 

i(,7c 477 4916 581  (/ 445(1 448«   25O 

479,', 

5136 
480 

540     052 

505 492 

400 
447 484      472      .100     ,104      477 459 407 491 482 

40,1 
525     570     514     472 430 519     515    ,480 520 

488 

528 M.I.  3  ...  < 
487      403      .124      405     483 479 

408 

480 490 521      402     496      (08 432 151      572     525     506    1472  - 

47!) 

486 
llean  ... 

447
" 

401     480 

46!,'6 

498d 
48Sd 

4CO<Z 
40Cc 523,  /  ..1H6    5o.5«   440(1 4316 ',00  522     510     470 

545 

.107 

476 480     485     404 476     481 509 495 450 .115 

446 

486     '47!)     478 

529 

496     514     453     510     489 483 SCO 
Mar.  8  ...  j 465 488     480     400 4so      400 541 

491      150 430 

402 

504     |4SI      471 525 497      514 500 

483 

500 480 

408 

Mean  .  .  . 
470 

484      480     402 478     474 

525d 

4!'3c    4.13c 472c 

4I'V 

5M:,      I,  on  4786    Slllo .1276 

4'.'0,'    514 

4CO 

519 

186 

964 

504 

U           A             $ 

4G8 
480      403      470 492      473 489 B89 475 

473 

487 

4.16 487 

4   2      194 

4'  li 

609 511 

499 

100 

409 

474 

Mar.  4  .  .  .  < 474 489     480     474 494 478 492 406 474      474 492 481      485 182     51  o 
4CO 508     489 505 501 500 

497 473 

Mean... 
471 

488     472     475 493 470 

490o 
43(6 

474c   474c 1004 
427c   4976 

4906 
5CO«  402 

567 

507 

566 500 408 

474 

476 
470      482     468 473 

458 471 

478 482      449 

491 

491       400 
479      479 476 

.522 

402 512 
4.-8      47!) 

482 481 485 M:.r.  5...  < 478 477     4C2      404      473 
401 

474 470     470     [488 

190 

498     374      490     480 

47.5 

510     400    iSOO      I-  ! 

487 

486 

484 
Mean  ... 

477 
470 

482     !400      473     461 

472,( 
477c   4796  i458c 

4006 
•194.-    4176    4i-'4u   48,0n 470 

.119      401      li- 
484 

484 484 

•i                ( 480 

475 

47!)     48.1      473     i479 484     478     1477      477 482 4CO      483      518      468 497 SIS     527 

480 

532 

470 483 
Mur.  8  ...  < 480 

479 
484      482 470      477 484 478     |482 

l.-l 

480 4-4      502      435      405 406 522 

530 

491 550 402 

480 

Mt  an  .... 480 477 4S2      482 474     478     4(4     478 4fO 
480a 

4846 
192      47C6    466(1 

!.    '. 

M8       .128 

490 

510      530 

541 466 

482 

..       ,       < 490 
472 

470      471 486     479     402      470 474      453 
487 I.-O      455      .171      492 

50« 

403     503 
574 480 

470 

481 488 462 
Mar.  7  -  -  -  < 41)3 

475 
h.'i      409 488     480      4C4     481      472      457 

497 

494      405     '472      5CO 510 
453     504 

554 

484     473 470 480 460 
Mean     492 474      408     470 487      481)      4t;::«   47,-6    4756    455c 

492rf 
'    li    472«    4906 

3006 
458a  504 564 

478 

487 

461 

Mar.  8       \  \4B'i 

177      191      405 484      408     409     483 473     401 455 500     1487      405     481 

570 

5(11      506     487     500     540      517 515 

4.19 

0      4C.9 482     '400     405      478 184      3110 

4.11 

ti-5      !!".'     4S3     478 

573 

512     485     501     '.130      520 

511 

480 

Mean... 
484 

470 490      4i.7 183      407      4076    480c    4786    39M 
493d 

492c 

48PO  4746  ;480a 5720 o!)     i486     504      535     ,534 513 470 4tO 
473 

475 

433 
402     490     400     483     4flO     495 474 •It:  I      408     455     483 481 497      509     502     1562     409     471 473 482 Mar.  9  ...  < 404 

472 470 423      4.V1 408      494     ,485     489     491 486 408      403     452      486 

487 

493      503     519     602     493      170 475 483 

Mean  .... 1G2 
472 

470     428      458     497      405      484«   4906    4936 4806 4006    400(7 
4,14(1  486a 

4>4 

49.1      5')0 
510 682     490     474 

474 

482 
487 

474 
483     475     471      476     474     ,484     482     479 498 479     410 

472     498 

.107 

490     ',104 

510 

464      511     490 491 480 
Mar.  10..  < 484 475 482     477      470     470      474      483     470     478 

503 

475     496 508 492      504 510      459     516     485 

490. 

479 

Mean  .  .  . 480 474 
482     476      475      470      474     ,484     '47C6  ,4786 

5()0c 
4776 

402C    474a  4976 5086 494      504 510     402     514     488 404 

180 

479 408 
479 470      480      481      485     '481      491      487 481 492     486 

520 

.121 

494 495     403     490     491 

496 

495 
Mar.  11  ..< 476 

408 
478 

170       4M>       181 186     495     491 479 

'      .117 

508 495 

493 495     488     490 

409 

400 
Mean  .  .  . 

478 
408 

478 470      480     :481 
1-5      IM      493U 489n 481,6 4006  '484(1  518c    514n 4946 198       500 494      494     :489     1490 498 496 485 

480 
480 

481      470      Iso 4C3      4c3     483     1481 482 
487      485      18.-, 

494 533 525 474 47s      521      492      490 182 

467 

Mar.  12  .  .  < 493 481 481 481     J478 
480 

483      484     :480     !473 
478 

490     !487 487 405 534 547 

465 

'      400 

500 471 468 

Mean.. I8u 480 
480 

481     476 
480 

483      484     482     477 480 
4S.-6    4800  488 

494 5346 536 470 480     1526     491 

195 170 

468 
f 485 

475 

484 

•177      471 402     429 388     427      434 

407 432 

475     498 490 

471 

496 

495 

487      191      486 
485 484 487 

Mar.  13  .  .  < 500 
476 484 479     475 404      430 365     430      432 45!) 

386 
480     405 

463 

470 487 

495 483     .494      490 

4.-,- 

48(1 

186 

Mean  .... 
492 

470 484 37Cd  '43:6   4886 4636 400c    4786    4SO(r 476d 470a 492 
495      185     1492     '488 

480 

482 

486 

487 
480 

485 

482     480 4tO      470 482     464      651 464 485     643      458 470 

500 

469     49.1      .104      514      479 

4-0 478 

472 
Mar.  14  ..  < 482      492 

479 
471 478     453      558 475 479      091      437 477 497 489     492      500      509     471 483 482 

472 

Mean  ... 484     J489 484 182     481 
480 

470 480     4026    OH6 4705 4826  :GG7c   4480 478(1 498a 4f!l       491 .102      112      475 484 472 

Mar.  15..  J 
474 
477 

480 470 482 477 481 480     473      4i  0 180 527 

470 

405 

402 491 510 500      492 490     490      191 
184 484 

Mean... 476 

480 
 " 

479 481      462      477 18] 

480     47:: 
480 527r    470,; 

I!'.'-',    1926 
491 

510      .loll       l!12       190      490 491 484 484 
486 

485 
is]     48::     181     '482 

481 470     509    |483 495 485 

483 
488     484 

491 I'/"     502      197      199     490 487 Mar.  16  .  .  < 485 I.-J      482      I.-3      482 
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474 KXI'KIUTION  TO  1'OINT  IJAIJKOW,  ALASKA. 

Hourly  raifJintjH  of  the  Jtroolc  declinometer,  Uglaamic,  Aluxktt,  April,  1883. 
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SOLAE-DIUKNAL  VARIATIONS  OF  THE  DECLINATION 

Observed  at  Ugliuunie,  Alaska. 

(Disturbances  included.) 
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Recapitulation  of  monthly  mean  valves  (inclusive  of  disturbances)  of  hourly  readings  of  the  Jlrookc 

declinometer  at  Uglaamie,  Alaska,  1882-'8.;. 

Gottingen  civil  time    

Oh 

» » 

3k 

(t 
Ik 

6. 

T» 

» 

1)1. 

10. Ilk 

12*  63.0- Uglaamie  civil  time    
Noon+53.6» 13*53.6» 14*53.0- 15k53.6" 16*53.6- 17*53.6- 18*53.6" 19*53.6" 

20*53.6- 21*53.6" 22*  53.6- 
23*53.6- 

1882. 
Sopt'r  epoch,  the  (21st) 491.7 492.3 495.  9 

493.  8 491.7 492.8 490.4 490.0 495.9 487.0 474.7 
492.8 

October 482.  1 490.  5 495.1 488.7 493.4 

488.  5 
490.2 491.5 488.4 

482.8 
475.  S November 485.  8 484.8 484.7 487.0 481.3 479.9 486.1 471.4 

400.  2 493  4 

444.8 December 487.9 481.5 
484.  1 484.5 463.8 483.2 

484.9 

485.1 487.7 485.6 
487.3 

476.4 

1883. 
January 

474.2 479.6 479.1 
479.7 

482.2 482.3 483.1 
485.5 486.9 481.9 

47!).  0 

476.4 

February 476.2 470.0 479.3 479.  8 478.9 
479.0 

481.4 

478.2 

489.1 

478.0 485  6 

483.7 

March 478.7 477.3 478.  ! 472.5 472.0 475.5 475.5 
471.5 

475.  3 
409.  8 

477  5 

April 
474.8 473.1 471.2 407.2 467.0 

407.  0 471.7 474.  3 472.8 
471.6 

470  4 472.  3 
May 

40.V  II 
470.7 4G6.  8 404.1 402.  5 

404.0 404.6 400.0 464.8 409.6 
402.  2 

June 407.2 471).  1) 464.  0 401.7 462.  8 403.  7 464.0 

471.3 
465.8 

4W.  2 

458.0 401.6 Jnly 
471.0 404.  8 

407.9 468.5 

46ft  ii 

459.2 459.  Ii 461.9 
451).  7 

403.3 467.1 401.1 

August  epoch,  the  (14th) 464.2 463.5 462.2 
404.2 4U3.  1 402.  2 

463.7 476.4 
470.7 406.1 

4618 

401.0 

April  to  Sept.,  inclusive. 472.  3         472.  4 
471.3 

469.1 407.  7 
4(18.  2 

409.0 474.3 470.1 
409.  5 405.  9 

408.  2 

Oct.  to  March,  inclusive  . 4S2.  f.         481.  6 483.5 
482.  0 481.9 

481.4 
483.5 

4P3  1 463.1 
478.1 4RS.  4 

474.4 

Year 477.4  :      477.0 477.4 475.6 
474.8 

474.8 476.3 478.7 476.6 473.8 
470.  0 

471.3 
i 

Gottingen  civil  time  . Noon. 

13* 14* 

15* IB* 

17* 

18* 

19* 20* 

21" 22* 

2::* 

^  i  ... 

TTglaamie  civil  time  .. 0>>53.6~ 1*53.6" 2h53.6» 3*  53.6" 
4*53.6" 

&*53.6- 6*  53.6- 
7b53.G- 

8h53.6- 9*53.6- 

10*53.0- 
11*KI.G" 

..;  I'.'  '.t. 

1882. 
St'iitt  inber 492.0 

499.5 500.0 
507.2 

509.2 
506.9 

518.3 

512.4 
506.5 

502.4 
497.9 

492.  9 
497.  5 

October 474.7 495.  0 
512.5 

500.7 508.5 508.9 
MO  7 

5"J7.  3 

512.5 
501.4 

492.  5 
485.  8 

-I'.ir.  ii 

!N<'\  i-iubi-r 
474.2 

4'.'"..  1 

410.0 493.  5 517.6 

.r,|:4.  0 

538.9 

517.  8 
514.9 

498.3 
487.4 

4.-:;.  ii 

480.8 
December 474.8 407.  0 499.5  !       499.0 498.  3 

5C4.4 
499.9 507.7 504.8 491.  8 

481.6 
484.5 

4S9.9 

1883. . 
Ja;iu:u  v 481.4 477.1 498.7 49"..  7 502.  6 514.9 

499.1 
506.2 511.1 494.7 484.9 

477.0 

488.1 

February 470.4 476.6 507.7 4:.1.0 
5(17.  9 

513.6 
513.6 513.8 494.5 505.4 

491.  1 

487.  <i 

March 474.8 467.5 487.5 498.9 41)7.  0 505.9 513.  2 500.4 495.  6 403.  6 
478.8 

484.7 April 
470.  6 470.  2 487.7 4s.-,.  8 

•1st.  7 

503.9 506.8 514.4 
500.0 

495.  7 

492.0 

4Y-.I.  0 
Ma; 

482.7 
47>i.  8 

479.  r, 

484.9 492.6 504.6 509.1 504.4 
500.  8 4R::.  6 

480.  S 408.9 

476.0 
Juno 

4  .'.6  8 
4U7.  3 472.  5 47H.  7 487.6 508.0 518.1 502.0 

512.7 

4K2.  5 

•I?."'.  7 

July •Hi2.  2 
406.  6 403.1 477.9 

4K6.0 
504.7 508.0 518.2 

r,14.  5 
409.4 

472.5 
474.0 

August 456.4 405.6 476.8 
477.6 

485.9 

495.0 500.0 
499.0 495.9 487.9 475.5 407.  4 473.5 

Apr.toSept.,  inclusive 467.8 474.8 479.9 485.  4 492.  7 503.8 510.2 508.4 

51'5.  2 

491.2 483.1 

474.9 
479.8 

Oct.  to  Mar.,  inclusive 
47H.  (I 488.  1 

5C8.  8 511.4 
514.3 5U7.  4 4(17.9 

41-11.  U 
482.  8 

4MI.  I) 

Yi-;ir 471.9 
47:1.8 488.0 490.  9 499.  0 

500.3 510.8 
511.4 

506.3 494.6 486.1 
478.8 

484,1 

SOLAR   DIURNAL   VARIATION   OF   THE   DECLINATION,   INCLUSIVE   OF   DISTURBANCES. 

The  daily  variation  of  the  magnetic  declination  is  found  by  subtracting'  each  hourly  mean  from 
the  respective  daily  mean,  and  is  given  in  the  following  table  for  the  whole  year,  as  well  as  for  the 
half  years,  i.  e.,  with  sun  in  north  declination  and  sun  in  south  declination : 

April  to 
October  to 

Gotiiugen 
civil  time. 

t'glaamie    civil 
time. 

September, March. 

0  Ki.uih 

Tear. 
declination. 

iV''li!i,ltlim. 

0* 

Xoon        -f  53.  6 
+  7.5 

+  7.1 +  7.3 

1 SB.  a 
+  7.4 

+  8.0 
+  7.7 2 14                    f,3.  6 

+  8.5 
I-  (i.  1 

+  7.3 

3 15                    53.  6 
+  10.7 

+  7.6 +   9.1 
4 16                    S3.  6 

+  12.1 

+  7.7 
+  9.9 

5 
17                                  K     I': +  11.6 

+  8.2 +  9.9 

6 IS                    5:i.  fi 

+   0.1 

+  8.4 

7 111                    53.0 

+  5.5 +  0.5 +  6.0 
8 20                    53.  6 

+  9.7 +  C.  5 
1     K.  1 9 21 

+  10.3 
+11.5 +  10.9 

10 
22 

I    4.2 

+  9.1 

11* 

23                    53.  6 
+  11.6 +  15.2 4  13.4 

April  to 

October  to 
Go'!!  : 

civil  tiiuy. Uglaamie    civil time. Scjil«  niU-r, 

V.'iir. 

uiTl.!i:i!  ion. declination. 

Noon. 
U 

• 

Midnighi 
1 

/ 

+12.0 
+  6.0 

+  13.0 +   4.9 
+  12.8 
4-4.9 

14 2                 68.  fl 

-  0.1 
-  0.5 -3.3 

15 

3                    5:1.  6 

-  5.0 -  0.9 

-6.2 

10 

4                53  >; 

-JIB 

-15.7 
-U.3 

17 5 

-19.2 
-21.8 

18 0 

-21.8 -26.1 

111 

7                    5:i.  0 

-28.8 

-24.  7 

-S8.-7 

20 

8                   .'•::  0 

-25.  4 -17.8 

-•:;.o 

21 

8                   .v:  ii 

-11.4 
-  K.  :i 

-  9.9 

10                        .VI.  Ii 

-  :i  :i 

+  0.6 

-   1.4 

23* 

1)                     5:i.ii 

+  4.9 
+  C.8 

+  5.9 Apparent  diurnal  range,  6  months,  sun  north  of  equator,  41'..'} 
Apparent,  diurnal  range,  0  months,  .sun  south  of  equator,  .'59'. 9 
Apparent  diurnal  range,  year,  40'. 1 
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The  most  pronounced  feature  of  the  diurnal  variation  is  the  morning  extreme  easterly  deflection 
between  7  and  8  a.  m.  This  is  in  perfeet  accord  with  the  times  of  eastern  elongation  at  stations  in 

lower  latitudes:  thus  at  Sitka,*  8h  a.  m.;  at  Madison,  Wis.,  8J;  at  Toronto,  7|;  at  Philadelphia, 
?2 ;  and  at  Key  West,  8£.  The  afternoon  westerly  deflection,  however,  appears  to  be  delayed  when 
compared  with  stations  to  the  south  of  Uglaamie.  We  have  a  maximum  .about  5  p.  m.,  and  a 
second  and  greater  maximum  about  midnight,  undoubtedly  produced  by  disturbances,  as  shown 
in  the  accompanying  diagram.  At  Sitka  the  westerly  elongation  occurs  about  34  p.  m. ;  at  Madison, 
1£;  at  Toronto,  Of  p.  m.;  at  Philadelphia,  1J;  and  at  Key  West,  If.  At  Sitka  there  is  no  trace 

of  the  irregular  western  deflections  recorded  at  Uglaamie  between  8b  p.  m.  and  about  2h  a.  m.,  as 
shown  by  the  table  in  the  foot-note.  If  we  now  refer  to  the  observations  made  at  Point  Barrow 
during  1852,  1853,  and  1854  (Phil.  Trans.,  vol.  147,  1857),  we  find  8  a.  m.  to  be  distinctly  the  hour 

of  the  maximum  of  the  easterly  disturbances,  which  thus  re-enforce  the  regular  solar-diurnal  varia- 
tion about  this  time  and  produce  the  great  easterly  deviation  exhibited  by  the  diagram.  On  the 

other  hand,  the  westerly  disturbances  reach  their  maximum  between  the  hours  11  p.  m.  midnight 

and  1  a.  in.,  when  they  obliterate  the  regular  solar-diurnal  variation.  Retaining  the  disturbances, 
the  eastern  maximum  deflection  is  recorded  between  7  and  8  a.  m.;  excluding  the  larger  ones,  it 
occurs  near  7  a.  m;  the  western  maximum,  disturbances  included,  is  recorded  at  5  p.  in.  (with  a 
second  maximum  between  10  and  11  p.  m.),  but  excluding  the  larger  ones,  the  elongation  reverts 
to  1  p.  m. 

It  is  also  a  noteworthy  fact  that  the  diurnal  variations  seem  to  depend  little  on  the  season, 
the  deviations  from  the  annual  course  for  the  half  year  with  sun  north  of  the  equator,  and  for  the 
half  year  with  sun  south  of  the  equator,  being  small. 

SEPARATION   OF    THE  LARGER   MAGNETIC   VARIATIONS,   OR   SO-CALLED   DISTURBANCES,   AND 
THEIR  DISCUSSION. 

In  the  present  state  of  our  knowledge  there  appears  to  be' no  other  means  of  recognizing  so- 
called  disturbances  in  a  series  of  observations  except  by  their  magnitude ;  that  is,  for  any  one 
observation  or  reading  taken  at  random  it  is  impossible  to  say  how  much  of  the  measured  quantity 
is  due  to  the  regular  daily  variation,  and  how  much  to  other  variations  following  different  laws. 
Having  formed  preliminarily  for  any  one  month  hourly  average  or  normal  values,  and  compared  each 
observation  at  any  hour  with  the  normal  value  at  that  hour,  the  series  of  differences  so  obtained 

will  disclose  the  amount  of  the  so-called  disturbances  ;  and  a  certain  limiting  value  requires  to  be 
found  which  shall  separate  the  apparently  regular  values  from  the  supposed  disturbed  values ; 
i.  e.,  those  following  different  laws  from  the  others. 

In  the  discussion  of  that  large  body  of  magnetic  material  which  had  accumulated  mainly 
through  the  support  of  the  British  Government  about  the  middle  of  the  present  century,  General 
Sir  Edward  Sabine  was  guided  in  his  selection  of  a  limiting  value  simply  by  practical  considerations 

or  by  experience,  and  the  eminent  success  which  he  had  full}' justified  his  method;  yet  when  a 

"It  is  ranch  to  be  regretted  that  the  magnetic  observations  taken  at  Sitka,  Alaska,  between  1848  and  1864,  have 
never  been  fully  discussed.  As  it  appeared  to  mo  highly  desirable  to  compare  the  diurnal  variation  of  thu  declina- 

tion at  Uglaamie  with  that  of  Sitka,  I  have  made  a  combination  of  the  hourly  readiugs  from  the  broken  and  irreg- 
ular series  extending  from  1848  to  1862.  (The  material  for  this  combination  had  been  collected  by  Mr.  M.  Baker,  of 

the  Coast  and  Geodetic  Survey,  in  March,  1882.) 

Diurnal  variation  (inclusive  of  dinturbaiic(s)  of  the  declination  obserred  at  SitJca,  Alaska,  from  ten  years  of  observations. 

[A  +  aign  indicates  deflection  of  north  end  of  needle  to  the  west;  a  —  sign  the  opposite  direction. 1 
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number  of  simultaneous  observations  made  at  different  stations,  as  in  the  case  of  the  present  polar 
researches,  require  strict  intercoruparability  of  results,  a  more  definite-  proceeding  appears  desirable. 

I  had  made  use  of  Peirce's  criterion  for  the  rejection  of  doubtful  observations,*  or,  hero  more 
appropriately  expressed,  for  the  separation  of  observations  deviating  largely  in  amount  by  reason 
of  their  following  different  laws  from  those  to  which  the  ordinary  observations  are  subject;  and  in 
using  the  criterion  in  such  a  case  it  was  put  forward  only  with  a  view  of  securing  some  definite 
rule  uniformly  applicable. 

The  criterion  was  first  employed  by  me  in  the  discussion  of  Dr.  Kane's  magnetic  observations 
of  1853,  1854,  1855,  at  Van  Rensselaer  Harbor,  North  Greenland  ;  t  afterwards  for  Dr.  Bache's 
magnetic  observations  of  1840  to  1845  at  Philadelphia,!  and  for  the  United  States  Coast  Survey 
magnetic  series  of  I860  to  1806  at  Key  West,  Florida.  §  In  these  applications,  where  no  great  pre- 

cision is  required,  its  method  of  application  may  be  much  simplified.  Thus  the  mean  deviation  or 
the  mean  difference  of  any  hourly  value  from  its  hourly  normal  may  be  found,  without  the  trouble 

of  forming  squares,  by  the  simple  expression  of  f  =  1.25    '    |  ,  and  the  limiting  value  given  by  the 
criterion  will  be  =  K  e,  the  value  of  H  being  a  tabular  value  for  the  case  //  =  1,  is  readily  had 
from  Chauvenet's  Table  X.  The  limit  so  found  will  be  the  widest  one  that  may  be  employed,  but 
in  special  applications  it  may  require  contraction,  for  the  reason  that  the  number  of  the  largest 

disturbances  is  found  to  be  insufficient  for  their  successful  discussion.  Instead  of  using  Peirce's 
criterion,  we  can,  however,  arrive  at  an  equally  satisfactory  fixation  of  a  limit  by  means  of  the  ex- 

pressions of  either  the  probable  or  the  mean  error  of  an  observation.  ||  We  may  define  the  widest 
limit  as  that  deviation  or  difference  from  the  mean  which  exceeds  3.5  times  the  probable  variability 

3  5 
orprobabledeviationof  an  observation.  This  limit  corresponds  to    '       ,  or  to  2.36  times  the  mean 
deviation  (as  already  used  in  connection  with  the  criterion).  Thus  2£  times  the  mean  deviation 
would  be  a  superior  limit,  whereas  Dr.  Lloyd  (1874)  adopts  for  the  discussion  of  the  disturbances 
a  limit  of  l.V  times  the  average  departure  of  a  reading  from  its  normal.  By  taking  this  lower  limit 
we  necessarily  include  a  number  of  disturbances  of  lesser  magnitude  ;  but  should  the  limit  be  dra  \vn 
still  closer  there  is  danger  of  confusing  the  results  with  values  following  different  laws  from  those 
which  goveru  the  larger  disturbances.  It  would  be  most  desirable  to  investigate  the  disturbances 
by  a  series  of  graduated  limits  and  falling  between  these  extremes.  A  limit  somewhere  between 
2  and  1A  times  the  mean  deviation  will  probably  bo  found  most  satisfactory.  To  find  the  mean 

V      t 

deviation  £=1.25  ~       say  from  an  hourly  series  of  observations  extending  over  one  year,  the  diur- 
,  tl>  ̂ ~  L 

nal  as  well  as  the  annual  variations  of  the  disturbances  must  be  taken  into  account;  and  it  will 
suffice  to  deduce  24  numerical  values  for  e,  using  for  the  first  mouth  the  hours  0  and  12,  for  the 
second  mouth  the  hours  1  and  13,  for  the  third  the  hours  2  and  14,  etc.,  and  finally  to  take  the 
average  (s)  from  the  24  individual  values  so  obtained. 

Discussing  the  hourly  variations  of  the  declination  recorded  in  the  second  year  at  Uglaamie, 
where  the  horizontal  component  II  =  1.936  English  units  (=0.8927  Gaussian  units,  or  0.08927  dynes) 
for  October,  1882,  the  value  of  e  equals  18'.4  nearly  ;  hence  limit  by  Peirce's  criterion  =  44',  and  the 
same  limit  for  2£  times  e  ;  for  twice  e  the  limit  is  37',  and  for  1J  e  it  is  28',  which  limits  separate,  re- 

spectively, 1  disturbed  observation  in  17  observations,  1  in  12,  and  1  in  8.  General  Sabine's  limit  in 
the  discussion  of  Captain  Maguire's  observations  of  1852,  1853,  and  1854  was  22'.S7,  and  the  number 

*  United  States  Coast  Survey  Keport  for  1854,  pp.  131  to  138;  Gould's  Astrouomical  Journal,  No.  83,  Cambridge, 
Mass.,  April  24,  1855.  It  is  now  most  readily  accessible  in  Chauvenet's  Manual  of  Spherical  and  Practical  Astronomy, 
Vol.  JI  (lirst  edition,  Philadelphia,  1863). 

!  Smithsonian  Contributions  to  Knowledge,  Vol.  X,  1858. 
t  United  States  Coast  Survey  Report  for  1859,  Appendix  No.  22. 
$  United  States  Coast  Survey  Keport  for  1874,  Appendix  No.  9. 

||  Here,  of  course,  the  dill'ereuccs  of  the  tabular  hourly  readings  from  their  respective  hourly  normals  do  not,  in 
any  sense,  represent  errors,  every  one  being  as  correct  an  any  other;  they  are  variations  governed  by  unknown  laws, 
probably  of  much  complexity.     The  application  of  the  formnhe  of  the  method  of  least  nquaivN  to  such  phenomena 
is  more  or  lean  precarious  ;  the  pure  observing  error  may  be  regarded  as  insignificant. 

H.  Ex.  44   61 
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of  disturbances  separated  was  between  £  and  £  of  the  whole  number;  but  it  should  be  remarked 

here  that  at  that  time  we  were  approaching  an  epoch  of  a  sun-spot  minimum,  whereas  at  present 
we  have  just  passed  through  a  sun-spot  maximum,  during  which  the  disturbances  are  greater. 

It  has  been  noticed  that  a  limit  adopted  for  a  station  in  low  magnetic  latitude  will  not  servo 
to  deduce  a  limit  for  a  station  in  high  magnetic  latitude  when  having  regard  only  to  the  supposition 
that  the  limits  are  inversely  proportional  to  the  magnitude  of  the  horizontal  components  of  their 
respective  magnetic  intensities  ;  the  disturbances  appear  to  increase  in  greater  ratio  as  we  approach 

the  magnetic  polar  regions.* 
The  further  discussion  of  the  differential  observations  must  be  deferred  until  a  decision  has 

been  reached  by  the  fourth  international  polar  conference  (which  is  to  meet  shortly  at  Vienna) 
respecting  the  limit  of  recognition  of  disturbances.  [April  5,  1884.] 

THE  BIFILAR  MAGNETOMETER. 

The  length  of  1  division  of  the  scale  is  1  millimeter,  the  radius  mirror  to  scale  is  1.719  meter, 

hence  angular  value  of  1  division  of  scale  =  1'. 
(1)  Adjustment  and  determination  of  scale  value,  September  11,  1882,  lh  p.  m. 
With  plane  of  detorsion  in  the  magnetic  meridian  the  torsion  circle  read  54°  42'.  It  was  then 

turned  with  the  suspended  weight  90°,  and  read  324°  42',  in  which  position  the  fixed  as  well  as  the 
movable  mirrors  were  made  to  read  500  on  the  scale.  The  torsion  weight  was  .then  removed  and 

the  magnet  inserted  and  the  torsion  circle  turned  to  read  248°  35'.  The  movable  mirror  was  next 
brought  to  read  500,  by  means  of  the  screw  regulating  the  distance  between  the  two  suspension 

threads.  The  angle  2=324°  42'— 248°  35'  =  70°  07'  was  calculated  to  answer  the  desired  value  of 
one  division  of  the  scale  to  represent  a  variation  of  the  horizontal  force  of  .001  cos.  ft,  expressed 
in  metric  units  (millimeter,  milligramme,  s).  By  inadvertence  a  mistake  was  made  by  the  observers 
in  their  calculation  (in  the  value  of  if),  so  that  the  scale  value  neither  for  the  horizontal  nor  for 
the  vertical  force  corresponds  to  the  value  proposed  by  the  President  of  the  Polar  Commission. 
This  was  not  discovered  by  them  until  near  the  close  of  the  observations,  when  they  judged  it  best  to 
adhere  to  the  old  value.  The  magnetometers  were  thus  given  a  sensitiveness  fully  double  of  what 
was  intended  they  should  have.  The  consequence  was  that  many  of  the  largest  disturbances  in 
the  horizontal  and  vertical  components  failed  to  be  registered,  the  deflections  falling  beyond  the 
range  of  the  instruments. 

We  have  the  scale  value  fc  in  parts  of  the  horizontal  force=cot.  z  times  1'=.  00007190,  and 
multiplying  by  H,  or  1.939,  the  scale  value  becomes  .0001394  English  units. 

(2)  September  18,  1882,  2b  a.  m.  to  3h15"'  a.  m.,  Gottingen  time,  readjusted  bifilar  instrument. 
Plane  of  detorsion  read  60°  41' ;  turned  torsion  circle  to  330°  41',  and  movable  mirror  made  to 

read  50;  magnet  inserted  and  torsion  circle  turned  to  254°  34';  movable  mirror  brought  to  i-ead  50 
by  means  of  the  adjusting  screw.  The  angle  z  equals  76°  07' ;  hence  fc,  or  the  scale  value,  remains 
as  above.  The  apparent  change  in  the  plane  of  the  detorsion  of  5°  59'  is  due  to  shifting  of  the 
instrument. 

(3)  November  G,  1882,  10h  p.  m.,  to  November  7,  2h  31m  a.  m.  Gottiugen  time;  readjusted  in- 
strument. 

With  plane  of  detorsion  in  meridian  torsion  circle  reads  52°  46';  adjusted  movable  mirror  to 
50,  when  torsion  circle  reads  322°  46';  suspended  magnet  and  made  torsion  circle  read  247°  12'; 
brought  movable  mirror  to  50  by  means  of  adjusting  screw,  z  =75°  34' ;  hence  Jc  =.  00007487  parts 
of  the  horizontal  force,  and  multiplying  by  H  the  scale  value  becomes  .  00014-52  English  units. 

(4)  February  27,  1883,  3h  05'"  a.  in.  to  6h  55'"  a.  m.  Gottiugeu  time,  readjusted  instrument. 
Plane  of  detorsion  in  magnetic  meridian,  torsion  circle  reads  52°  35';  movable  and  fixed 

mirrors  adjusted  to  50,  with  torsion  circle  322°  35' ;  suspended  magnet  and  turned  circle  to  247° 

14'  and  brought  movable  mirror  again  to  50  by  means  of  the  adjusting  screw,  z  =  75°  21' ;  hence 
*=.00007G04  parts  of  the  horizontal  force,  and  the  scale  value  .0()(>1474  English  units. 

"  Thus  with  !]»•  Ki-y  West  (H  =  0.74)  limit  of  2'.6  tho  Ujjlaamio  limit  would  he  ;)'  about.     With  the  Philadelphia 
(H  =  4. 17)  limit of  3.6  the  Uglaamie  limit  would  be*',  about.     With  the  Toronto  m  =  3.53)  limit  of  5.0  the  V 
limit  would  be  <)',  about. 



EXPEDITION  TO  POINT  BAIMXMV.   ALASKA.  483 

(5)  February  28,  1883,  I1'  13m  a.  m.  to  31'  37'"  a.  in.  (lot  Unyen  time,  rend  justed  instrument 
Plane  of  detorsion  in  magnetic  meridian  40°  22';  turned  to  310°  22',  with  lixed  and  movable. 

mirrors  at  50;  suspended  magnet  and  turned  to  235°  01',  with  movable  mirror  at  50,  by  means 
of  the  screw,  2=75°  21';  hence  sca.le  value  as  in  preceding  case. 

(G)  At  6  p.  m.,  March  23,  Gottingen  time,  the  suspended  mirror  touched  fixed  mirror  owing  to 

stretching  of  threads;  raised  suspension  at  6b  45m  p.  m. 
(7)  At  6h  45™  a.  m.,  March  25,  Gottingen  time,  suspension  further  shortened ;  again  at  7h  10" 

p.  in.,  same  duy. 

(8)  At  3h  a.  m.,  April  21,  Gottingen  time,  fixed  mirror  read  486;  changed  to  500  before  taking 
the  3  a.  in.  observations. 

Increasing  scale  readings  denote  increase  of  horizontal  foice. 
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nnnn.Y  I:KAHIM;S  or  /•///•;  HIIOOKK  /;//•//.,! /,•  .V.K;\I:T(IMI:TI-;J;,  AT  i  C.I.AAMIK.  ALASKA,  TOCI-.TIIKR 

I'    ;  'i-i-lfd  I'm  tciii]>rv;itiin<.     The  hourly  rf«flini.rs  an-  pl:iri-d  (i)i]»iMt<<  .1  I  rai-o  in  firnt  colniuli  :incl  tin'  ecu  n .Bpomlinc  tein|i<-iatiiic  ininifili 
|i  -.-.nl  oil  I  he  sc.ilc  in  tin'  ni-L'ativf  i-nil  il  is  mil  iciitfil  li.v  (—•!«—'),  w  lii  ii  hfyonil  tin-  ]  msi  I  i  vi- <- ml  liv  (11140  !  'i.     Ill  taking  tin-  mi. lit  lily 

i  If  the  scale.    A  paralVI   dash   i      i  in   I  In-  talilc  indi.  at.-s  tinu-  of  reedjUBtail  1:1   ni'  hi-timm-iil  or  •  II.-M..I-   in  vain.   "I  inn-  divisii.ii. 
18^*.    It  is  fuuml  :u>  follows:  nifuii  ul'c  days  less  1  hour  September  12  tu  18,  inclusive,  H'27.«:  mean  ot's  days  It-ss -I  hours  Si  pti-mliei-18  to 

Valiii-  ul  urn-  division  nt  M  alt- 

lietwcen  Septi  inl.i-r  11,  1882.  and  Xovi  inhi-r  0 
]irlu-<-cn  N'IIVI uilii  i  7,  1S.--J  and  J-Yhiuiirv  27,  1883  .. 
Between  February  27, 1883,  to  close  of  (erica   

Tin-  averapc  scale  reading  418  corn-si   '1"  a|,]in>M'inati-lv  to  hor- 

izontal intensity   .'   

Hourly  readings  of  the  Jirooke  bifilar  nmynet 
|On,-  division  of  scale      .UCOIJ719 
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WITH  THE  CORRESPONDING   TKMrKH.tTUREtFAHJt.),  FHO.M  SKTTKM  />/,/.'  !•>,  1882,  TO  AUGUSTS,  IK-:». 

ati-ly  In-low  them.  Jnrreaniii<;  dcale  numbers  denote  increasing  hoi  i/ontal  force.  I'Xt  MMIM-  sc;tlr  divisionn,  — 40  and  1040  ;  when  Ilie  Mta^m-t 
nirjuis  of  the-  hourly  rendin^M,  distni -banci-H  iiu;lnded,  thu  resj»ective  extreme  values  were  subst  Hut rd  in  tin-  place  of  the  mil.  nown  position 
To  reduce  readiny»  of  biJilar  to  an  approximately  uniform  series  subtract  318  divisions  from  each  n-uding  fioin  September  12  to  September 
'2'.\,  ineliisivo,  50y.fi;  difference,  318  divisions.  The  bottom  linn  of  menus  of  readings  include^  the  correction  of — 318  divisions. [ 

English  units. G-aussian  units. 
British  Asso- 

ciation mill.  soi 

dyues. 

.  000139 

.  000145 

.  000147 

.  OOCOC43 

.  0000609 

.  0000080 

.  nnon0643 

.  00000069 

.  00000680 

1.  939 0.8940 0.  08940 

ometer  at  Uylaamie,  Alaska,  September,  1382. i 
part  of  the  horizontal  force.) 

II* 
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u> 
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481J EXPEDITION  TO  POINT  1JAK15OW.  ALASKA. 

Hourly  reatlhujti  of  the  Brooke  lijilar  mugnei 
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KXIMCDITION  TO  POINT  BAKKO\Y,  ALAHKA. 
487 

omefrr  at  l'<ila<nnie,  Alaska,  October,  18S2. 
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411.5 474.8 

Monthly  HIIMIH:    IVmperatnro,  18°.4:  readings,  437.8 



488 EXPEDITION  TO  POINT  BARROW,  ALASKA. 

Hourly  readings  of  Ike  Brooke  bijllar  magnet 

[One  division  of  scale  =.0000719  to  November  0,  after  thin  ilato 

Date. 

0> 

«' 
2k 

3" 

4" 

5" 

t*
 

I* 

8» »» 

10' 

NOT.  1     } 
395 
400 

408 

429 

432 475 430 452 

438 

400 469 290 

20.5 24 
2:> 

20 

26 27 27.5 

•>7 

28.  5 

211.  .", 

•-•!».  5 

Nov.  2     | 

398 
398 503 441 387 Ml 

378 385 

408 

22.5 18.5 

16 

14 

15 

15 14.5 11 11 10 

9.5 
Nov.3     j 

381 
880 392 401 422 401 

430 400 

:i!i7 

309 

7.5 7.5 
7.  5 

6.5 7 6.5 6 5 4 3 

Nov.  4     5 395 374 
384 392 408 

450 

423 

368 

354 

409 
370 

10 
11.5 

14 

15 

15.  5 
15.  5 

14 

12 10 

8  5 

7 

Nov  5           .               5 

not 
395 

403 

.'194 

402 415 
431 420 

ME 
5 

398 
5 

406 
5.5 

384 

4.5 

403 

6 
397 

5.5 

391 
5.5 

380 
4.5 

415 ::  r. 

•KIU :i 

421 

2.  5 
Nov  6                        J 

392 35  1 

407 431 

466 425 

412 398 

:;i,l 

836 411 
382 

5 
358 

5 
405 

5 

181 

4.5 
425 

4.5 
431 

4.5 
407 

5 

418 

4 

402 

418 

g 

2.  5 

Nov  7                                    J 

523 

492 480 

487 470 
ISO 

415 

44.') 

11 
497 
10 

510 

8 
40:, 

8.5 

494 
7 

528 

:•  :> 

172 
5 

410 

4.  5 

Xov  8        -.                J 
540 

573 

482 525 

530 561 

433 
4!!2 

521 

308 

::.  5 
509 

8.  5 
500 

3.5 
533 

3 

.-, 

4.5 
MM 

4 3 

4,'.l 

1.5 

.."2 

1 1 

Uov.  9        .              { 
540 4m 525 

524 

558 

542 
EM 

551 450 

580 

4:,7 

7.5 

483 

8 

X.  ."> 

8.5 

10 9.5 
530 

9.5 
8.5 

432 

7 

.i27 

r,  :, 

g 
Nov.  10              5 

548 
453 

IXC, 
561 400 564 498 493 

478 

ITS 

474 17  5 
18 

500 

19 

20 

21 

22 

23 

23  .1 
4M 

•  ! 

170 

"t 

24  5 

Nov.  11     1 
473 4C9 405 

470 

as 460 

4SS 

492 

523 

520 

''4 

23  5 

23 •  >•> 

•>., 

"0  5 

20 

18  5 

11!    "i 

1  -,  .", 

14.5 

Nov.  12     5 

585 
CM 600 

059 

652 690 

7«:i 

.'.111) 

ISO 

580 
9  5 

587 
8  5 8  5 

8 7 

5  ', 

t  :> 

3 

•> 

492 
I 0 

Nov   13                                     5 

620 028 
at 

609 

642 

•fill) 

347 m 403 

,—  ltl-0 

ft 

619 
5 

620 

—  4 

590 
4 

594 

—  5 661 

6 44:! 6  5 6 

301 

7  5 

467 

11  .". 

350 

10  5 

—  I].D 

Nov    14                                     5 

579 550 570 

57:; 

693 

571 

3-1 

598 B57 

17'J 

151 
60:1 
10  5 548 

10  5 

5U8 

10 
570 
10 

700 

11 

575 

10  5 608 10.  ft 

004 

12 

tin 

13 

540 

14 

—  H.  5 

Nov.  15     { 
3''2 

600 
633 

740 

782 

990 818 

OKI 

[60 

10  ."> 

10 

..  - 

9.5 

7 7  5 
5.5 ti  5 

:,  :, 

11 

—7 

Nov.  10     | 

sn 418 

476 491 
52(1 

526 

470 

BIO 

Ml 

o  :> 2 

3.5 

4 4.5 5 

—I! 

—  7 

9.5 
n 

—9.5 

Nov    17                                     5 
571 

473 593 

mi 

555 

498 CM 

507 

904 

590 

541 

53V —7.5 507 
6  5 600 5.5 

BOD 
4  5 

BM 
4 

546 
4 

5i6 :i.  5 

528 
4.5 

540 

i) 

—0 

Nov  18                                  J 
(_40-'!> 

358 98 

104 

148 

(-11)-.') 

348 401 

I—KI—') 

(—40-?) 
0 

226 
0 

114 

n  .") 

82 

1 1 

in 

i 
41.i 

1.5 

2oO 

11.  -< 

ii 

1.  :: 
—  0.  ."> 

(—  4i'—  0 

—1 

Nov   19                                  J 

:is2 795 969 

683 

589 

523 

!—  40—  ') 

m 15 

420 

183 

1  5 

538 
1  5 

sit 

i  r> 

7  til 

1.5 
574 

1.  5 

397 
1.5 

(—40—.') 
2 

II.  5 

-  11.  :, 
2!, 

—1 

—2 

Nov  20           .                       £ 

42t 268 

(-40-1) 

02 

289 

300 

(—40—1) 
(-40-0 (-40-0 

35 (—411—0 

420 

0 
307 0  5 (—40—?) 

0.5 

(—40—;) 

0.5 

298 
1 

322 
1 (—40—0 

2.  5 (  —  40—0 2 

XI 

n.  5 

(—40—0 0 

Nov  21           ..             J 

344 
488 523 

548 

m 449 
4.-,:, 

405 

r,4t 

444 4C,2 
384 

5.5 
495 

6 

0.5 
409 

6.5 

7.5 

6 
456 

4.r, 

2.  :, 

2.  5 

I.I 

Nov   "2                       5 

442 
472 

437 554 

473 

448 m 

373 

815 478 

6.5 
510 6.5 

7 7 7 7 s 

?.:. 

H 

Nov.  2:t       5 

447 
463 

457 

401 465 410 

44!l 

348 

4M 

Temperature       
Nov  24                                  5 

11.5 4C2 

519 
11 

403 

10 

496 

470 10 

m 

11 

403 

II 

BM 
10 

503 

9 
481 

-,!•; 

7.:, 

44'-, 

7 

484 
3  5 

467 

4 
503 

4 

4:10 

3 
468 

;( 

519 1   5 

539 

1 0 

—0.  5 

458 

—1 
_1 

Nov.  25     | 

503 
483 m 

536 541 
EN 

524 4R4 

5BO 

555 

3  5 4 

»  5 

478 

5 5 4 

—1.5 

—1 

—1 

—1.5 

   •» 

Nov  "C                                5 

568 555 !H1 

O'Jl 

RBI 

531 

482 

.Ml 

4*t 

563 

3 
573 2  5 710 

2.5 

525 

3 

580 

3 
eat 

—  3 

—2.5 

—  3.  r, 

—0 

—7 

Nov.  27        5 

561 
532 Is:, 

r,77 

m m 

4M 

Mil 4-iS 

BN 

872 (J21 

—  6.5 
550 

5  5 485 
n 

51  i7 

—  5 

lit 

4.5 
B8I 

4 

—4 
—5 

—5 

Nov.  28             5 

503 535 

m 
B23 

508 644 B2t 401 500 
—2.  5 

1.  5 

540 

1.  ."> 

510 

—1 

—  0.5 

—1 

   1 

—2.  5 

—3.  5 

—4.  .", 

-5 

Nov.29      | 

403 
489 498 m 572 

5:17 
517 

450 

fC.ll 

i;o 
1  5 

480 

1 
480 

1 
108 

0  5 

0  5 

1 1 

—  0.5 —1.5 
—2.  5 

—3 

Nov  30                                  5 494 4m 480 489 486 

.VI  1 

521 400 4IU 

177 

488 
1  5 

4f9 

—  0  5 

476 
0 

4S1 
0  5 

405 

1   '} 

•r.iti 

1    5 520 

1 0 

—n.  r, 
-n.  r, 

Menu  temperature..  - 
3.  B 

459.  1 

3.9 
418.8 

4.1 
477.0 

4.2 

4KO.  1 

4.0 

50S  0 

4.3 
•is:,  :: 

4.  5 

497.8 
3.  5 

455.  .'. 

2.  5 432.0 

1.9 

4  IS.  3 

1.5 
402.2 
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ometcr  <it  1'i/liHOiiic,  Alaska,  November,  1882. . 
.000749;  average  for  month  .0000743  part  of  tlm  horizontal  forco.l 

IP Noon. 

13' 

,4' 
15' 

16' 

11' 

18' 
!»' 20' 

w * 

2J' 

Dat.'. 

479 
440 

405 411 10 120 

392 376 

292 

320 406 

399 

j,
 

29.5 29.5 
20 

28 26 
25.  5 

30 
28.5 

29 

27.  5 2(1 

U.t 

23.  5 
350 95 400 

375 

368 

345 402 

352 

(88 

300 400 

i 
(28 110 

880 
412 373 366 

373 

369 399 390 (60 

355 

J   - 

9.5 10 10 
10.5 

11 11 
11.5 

12 11.5 9 

8.5 

7 7 

31IK 405 

880 
360 

180 
397 (H 

399 

335 

390 

3H2 

3(19 

400 

I    ; 

(H 395 ($5 371 
185 

415 

398 365 

425 

401 

(83 

J   
 •' 

3 :i  5 3.  5 3.5 3.5 
3.5 3.  5 

3.5 

3 
2.  5 

2 7 

425 
386 

368 
362 

370 365 366 394 399 388 (83 

389 

(H 

»    , 

382 380 343 378 308 384 367 382 

395 

300 

384 

:'.:: 

i    *
 

7 6.5 
G.  5 

C 
5.  ., 

5 4.5 

4.5 

4.  g 

4.5 4.5 4.5 4.5 
432 418 351 

380 
360 

388 

386 399 394 883 244 

25'J 

35ii 

I    , 

415 
404 389 369 379 387 397 309 

354 

223 272 

I   
 5 

2.  5 2 2 2 2 2 2 

"  ,-j 

3 
3.  5 

4.5 

4.  r. 

4.5 
415 330 

410 400 
416 

308 

340 315 299 402 

382 

410 

'   r 

SE3 301 

375 

394 

370 382 349 

293 255 409 400 ((( i 
2  5 

2 1.5 1.5 1.5 2 1.5 2 2.5 2 

1.5 

1.6 

30-, 

.544 

2IJ8 
423 (-40-?) 

430 

315 402 

514 

(52 

430 
I    7 

347 
500 

554 4!I8 249 399 

186 

358 

370 520 440 465 470 

I   
 7 

4 
4.5 

4.5 4.5 4 4 4 4 4 4 
3.  5 

3.0 3  5 

3:5:1 
415 

441 75 369 447 

413 

371 382 

445 

405 

470 

(08 

t     o 

382 410 
44!) 

123 371 

450 408 354 378 

440 

412 476 

(H 

?     O 

0.5 1.5 2 2.  5 3.5 4 4.5 5 6.5 

0.5 

6.5 

6.5 

7.  5 

400 408 4J5 
220 

120 

323 250 (-40-?) 

10 

42 

273 

500 510 

>     O 

(Ofi 
372 

408 
278 

241 320 

237 

50 

(-40-?) 110 

305 

488 

."i  1  5 

?     J 

5.  5 

li 

li.  5 
7 

7.5 8.5 

10 

10.5 
12 

18.5 
15.5 

16 

17.5 
43  i 474 

47il 

(M 

489 432 452 440 470 

477 474 

407 

449 

'10 

4:i!i 473 
405 

(02 

481 
420 

45  t 

415 

450 475 473 472 

444 

S10
 

21.  5 26 20 2(1.  5 20.5 

2(1.  5 

27 27 20 

25.  g 

24.6 

.r)K7 
53;) 550 

0.58 501 481 519 

425 

508 

(13 

521 

554 

'  ii 

B4 

530 558 587 
550 

475 

512 405 400 530 508 3S2 

(88 

i11 

14.5 14 U 

14 

13.5 

13 

12.5 

12 

11.5 

11.5 11 
10.5 

10 
305 588 HI 

314 
404 310 65 35 

544 (80 

620 

cog 

873 ) 
332 

528 835 
3711 395 

505 

(  —  40     ?) 231 

828 402 

030 703 

640 

i 

—I 

—2 
—3 —4 

—4.  5 

—5 

—6 

—5 

—5.  5 

—0 

—5.  5 
—5.5 

—5 

(GO 
3J6 

212 
1115 268 

250 455 

(—10-') 

40 280 

501 280 

130 I 

40.3 365 

".'•7 

156 110 
120 

440 (-40-!) 120 532 520 

140 

10! i 
—12 

—12 
-12.5 

—12 

-11.5 
—12.  3 

-  12.  5 

—11 
—12 —  12 

—12 
—11 

—11 

74 
41K 

465 

47!) 
240 

ICO (82 300 178 

30 92 

310 

430 1 

(-411  -'1 345 
413 

478 
115 

175 405 

298 

insi 
(-40-?) 99 

235 

NO 

i 
—  16 -15 —15.5 

—10 

—10.  5 —  1(1.5 
—10.5 

—10 
—16 

—15.5 

—15 

-12.  5 
—11.5 

47li 400 
321 

453 

428 IKJ 443 

270 

20(5 

421 473 

483 510 

{ir,
 

—7 
—5.  5 

—6.5 
—11 —5.  5 

—5 —4 

•>      - 

—2.5 

—2 -1 

—0.5 

0 

4S5 

022 
418 

400 
507 

415 

482
  ' 

472 403 480 

47!) 

530 ) 527 

(DO 
020 

4:15 
408 

503 481 

403 

487 492 406 452 552 i 
—  U 

—  1(1  5 

—9 
—9 

—9 

—9 

—7 

—9 

—9 

—9 

—  7.  5 

488 
22.) 

229 
110 

(-40-.') 100 

(-40-?) 

74 

202 (-40-?) 

450 
'  i- 

275 65 
288 

49-' 

1(15 

120 

(  —  *0—  ') 288 

10 5 119 

4H.1 

—11.  5 

4.5 

—4.  5    .j. 
—3.  5 

—4 
—  t 

—2 
—3 

—2.  5 

—1.5 

—1 

—1).  5 

55 
(50 390 (63 438 283 20 

63 

522 

3115 

180 

^  m 

14 
(-40—?) 834 

380 l!li) 

310 
5  IS 

200 (—40-?) 03 468 183 

1(0 

^  ''"
* 

—  1 

n  5 
0 

—1 

—1 

—0.  5 

0 1 1 0 0 0.5 

315 ,       300 

]  5 

(-40-?) 170 
3:11 

571 

122 402 444 

525 

600 

'    n 

27(1 
425 

03 

(-40-!) 
240 

220 

293 

433 3(10 410 489 (28 

275 

i 

   2 

   •) 

-  2 

-2 

—2 

—  2 

—2 

—1 

0 
0.  5 

II.  5 0.5 

0.5 
(-40-?) (-40-?) (—40—?) 35 

508 

335 

720 

(—40—?) 102 

120 

152 

413 

t  .•>.•» 
(—SO—  'I 

05 (-MO-!) 
(—40—?) 

538 

281 
70  1 05 

210 

110 

442 

£ 
 -''

 

—0.  5 

—1 

—1 

—1.5 

—I 
—1    I 

0 1 

"  2 

3 4 

1.5 

4(1") 

450 
351 313 

42  1 

248 

(_40—  >*, 

(-4(1-') 

40 (-40-?) 

372 532 

250 

?'>1 

440 370 

2:  '2 

41(1 

211 
(-49-!) 

(-4(1--) 

120 
(—40—?) 

519 380 i 

1 1.5 1 1.5 

1.5 

2 2.  5 3 4 5 5.5 0 

(i 

401 
442 412 418 

355 

35(1 
3!18 

(88 432 

42:t 

17i 

) 

4?8 
447 411 

41H 
873 

379 407 

3:17 

188 

339 

417 

437 

\ 
 — 

9 
M.  5 11.5 11.5 

11.5 12 12 12.  5 12 12 12 11.5 

11.5 

(_4i>_?) 305 
174 

H 

20 

2.53 

2I!8 

202 

425 

312 

41-2 

47(1 

(   i)0 

(-10-') 
:;.v.' 

25:! 21H 
(—40-?) 

288 

2S4 

222 220 447 (20 444 450 

r3 

0 
0.5 

6.  5 

li.  5 

ii 

(i 

5.5 

5.  r, 

5  5 5.  5 

5.  5 ( I.  5 
r,:is 4"K3 

305 
230 403 

241 (24 402 

445 

428 437 

'••t 

502 188 
8(8 

152 
(78 359 

2  5:l 

321 

415 

375 

411) 

883 

450 

r4 

—0.  5 
(1.  5 

u.  5 1 1 

0.5 0.5 

(1 

   1 

—1.5 
—1.5 

—  1.5 

—3 

570 
414 

65 
350 

311 

(—40—') 253 

80 

342 

231 483 488 ( 

5:11 
422 

(-40-?) 
288 

318 

110 ua 30 250 

-,::•.• 

513 

>"5 

—2.  5 

—3 

—3.  5 

—4 

—4 —4 

—4 
—3 

-4 
—4 

—3.  3 

—  3 

—3.  5 

4(1.' 

470 
408 

51.12 272 

291 

220 473 412 (88 

(83 

680 

I  .if 

410 

(20 504 

394 
3117 

129 

(03 

410 408 

4U!) 

342 

612 i —7.  5 
-7.5 

—8 
—8 

—8 

—8 

—8 —8 

—  8.  5 

—a —8 
—7 

—11.  5 

214 
5(17 

428 467 

487 

(64 

(88 

311 

613 

410 

515 

5115 

*.„ 

405 (13 
42!) 

4(1-1 

4SI1 

3(11 
268 283 5  Hi 

441! 

449 

i27 

—  5 

—  5 

—4.  5 

—4.5 —3.  5 

—4 

—4.  5 —3.  5 

—  4 
—4 

—3.  5 

—  :: 

—3 

4K5 
:::,7 408 459 422 

4(111 199 

458 482 400 490 l 

45!) 
384 

400 420 

443 

434 470 
51)1 

490 490 y 
5 

—5 

—5 

—  t.  5 

—5 

—4.  5 
—4.  5 

—3.  5 

—2.5 

   2 

   •> 

—1.5 

505 4S5 440 490 

157 

481 

501 

41)0 

480 488 484 480 

474 

i 
520 

510 
451 482 4115 481 

5112 

4911 

M 

1(3 

486 

(-2 

477 S 
—  3 —3.  5 —3.  5 

—1 

   I 

—3.  5 
—3.  5 —2.  5 —2.  5 

—2.  5 

   2 

   2 

—1.5 

502 
51)2 

452 
438 470 458 

515 445 183 

465 

470 

440 

435 

t  •>/» 

(45 4!I7 4S8 
43(1 

450 

45H 

433 

43!) 

412 488 

108 

880 

S30
 

—0.5 —0.5 —  0.  5 —0.5 

II 

0 1 1 

1.5 

3 2 

1.3 1.6 

1.5 i  r> 1.5 1.5 1.7 2.3 

2.3 

2.3 

2.  5 

2.0 2.9 
372.  7 

30(1.  3 
340!  7 335.  ft 349.4 284.0 

322.  7 
342.  4 431.2 

439.7 . 

II.  Ex.  44- 

-ou 

M.:iitlil\  nirjiiiH:  Tempi- rat uro,  2°.?;  reading. 
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i-i'ittliiit/x  oftlit'  HrooL'c  biJUfir  waijnet 
[Oue  division  of  scale  =  .0000749 

c 

!>• 

*» 

I' 

4» 

5' 

V 

7h 

8» 

H 

10' 

Dec.l     'I 

500 
482 

tK 

485 503 486 

S18 

483 459 471 

4.5 

44(i 400 

11.5 482 
489 

0 430 

480 

—1.5 
:.ll 

—4 

530 
—  S.  5 

485 
401 

1.5 
493 

—5 

504 

—5 

573 640 

534 
622 
—8.5 

549 no 

—7 

588 

—13 

181 
494 

—6 

507 

as 
4G3 
530 

10.5 

403 

508 
514 
—1.  5 

506 
505 

—3.5 

540 

487 
4P5 

540 

—6 

501 5M 

—  5 

543 

—11.  5 

530 

—8.5 

5H 

628 

—7.  5 

548 
539 

—13 

490 

—6 

503 

8.5 
475 
449 

9.5 470 
476 

1 
584 

567 

—1 

523 
537 

524 
sn 

—5 

490 

495 514 

—  (i.  .-• 

-,[.'.! 

507 

—4.5 

526 

538 —9.5 

631 

—8 

534 
559 

—8 

531 
—12.  5 

506 

—6 

504 

9 
466 
439 

as 
495 
491 

2 

—1 

511 
514 

—1 

518 
51C 
—  4.  5 

.->•_'! 

524 
:s.  r, 

524 

—5.5 

520 

688 

—3 

—9 

   7 

588 

m 

—7.  5 

529 
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Feb.  19                         J 474 
464 404 

470 

(04 

678 ua 
4:.J 440 

•4.-,:! 

477 

8 10 

11.  5 

IS 

12 

11.6 11 n 10 

Feb.  20           5 
456 

418 

4:1:. 

610 

•Jill 

4:>7 
12 

432 

18 
14  5 

15 

14 

IS 

15 

13 

12 

11 10 

Feb.  21  .                ..            5 *s 472 470 471 

478 

47(1 

474 

471 494 
482 

•>  5 

.488 

3 
478 

a 
4X8 

:; 

4,11 

3 
472 

3 

47,> 

3.5 

472 

:i 

2 1 0 

      f MO 

410 522 420 543 620 574 

MO 

407 

451 
1 

415 

2 2 3 :i 
542 

1.5 
0.5 

0 

5 498 540 474 53:i 

594 

MO 45 216 
m 

5  5 

388 

—5 —5 

512 
r> 

498 

1  5 

521 

010 

—  6 

519 
0 91] 

—8 

un 

—9.  5 

—  11 

Feb.  2M... 
472 66! 

540 

554 
r.iu 

640 488 

i 

7  :"> 

—  7.5 —7.5 —6.5 

—  6 

—  6 

—6 

—  c.  :, 

—  S 

—  9.5 

—10.6 

Feb.  23..              ....         5 no 
450 486 

414 

379 
tat Id  5 

—11.  5 

7(11) 

—8.5 

424 

—9 

367 

—8 

—9 

—li.  .-> —  '!.-> 

—11.6 
—12.5 —18.5 

Feb.2G     5 

r.:;  i 

532 565 OM 

41)0 
51'2 

548 

11 
ii  r> 

!l  .". 

Ml 

—  8.5 

8  5 

—  8  5 

—9  n 

11.5 

—  i:t 

—14 

•            .                       5 4,-.r, (—«—?) 

13  r> 

4 

—  0 

Fob.  1'8     5 
582 

COO 

TOO 482 (-40-?) 

880 

Temperature       3.5 
C24 

] 1 
417 

0.5 (—  40—  f) 

—1 

   '> 

—2.5 

Mr;iM  It'll]]' 
lli-.in  read  i  i: 

3.7 
441.0 

5.1 
443.0 

5.  r, 

l::i  E 

5.4 

445.  2 

5.9 

fi.  1 

473.0 
0.1 

47:..  :i 

6.0 
446.0 

4.5 397.4 

3.7 

;i:i:i.  ;i 

3.1 

ri7.ri.  u 



EXl'KIMTION  TO  POINT  JIAUROW,  ALA,1 4U5 

ometcr  at  Ugltiamic,  Alnxl-a,  Fein-nary.  lss:>. 

remaiinl!-!  of  tlu>  month  .0000700  part  of  the  horizontal  force.] 

„' 
Noon. 

•8' 

11'' IS" 

!«' 

17' 

IP 

19' 20" 

21* 

22' 

420 
411 312 

398 431 357 

373 

233 (^10-?) (-40-?) (-40-7) (-40-7) 

1).  5 g 8.5 8 8 

7.5 

7 7 
i;.  :, 

7 7 7 7 
4 243 CO 378 31)2 

282 349 

2211 

»  „ 

108 
221 

20 414 

379 311 

102 211 
(  —  40—?) 

412 

5  2
 

—1.5 
—1.5 

   o 

—2 

—2 —2 

—0.  5 

—1 

—1 

—0.5 

200 172 
(-40-?) 389 

404 
(-40-?) 262 424 I  t 

31K 
2n:. 

364 
(-40-;  > 

278 387 178 

—25 

403 

402 

5  3
 

0.0 
6.5 

0.5 6 

6.5 

0 7 

B,  5 

7 9 11 

309 
350 15 75 447 28 (-40-?) 

75 

233 411 
. 

324 
461 

268 
210 10 480 124 

(—40—?) 

119 

800 

t  * 

14.5 

18 15 

15 15 14 14 14 13.5 13.5 13 
13.5 268 

• 347 
402 

264 299 
(—40—?) 

302 

423 407 i 

439 
403 367 271 

304 
(-40-:) 1113 

399 417 

3.  VI 
840 

>  J 

15 
16 17 

17.5 

17.5 

19 

19 19 20 

20.  :, 

21 
372 240 286 

3(111 

320 

(—40-?) (-40-?) 
42 309 

—30 

41(1 

i  „ 

360 393 

27.S 

311 (—40—?) (-40—?) 

:  !i 

352 119 

S08 

$  ° 

25 25 25 

28.  5 

22.5 21 

111 

17.5 Hi 
1  1.  5 

14 

332 355 

324 
377 350 303 357 338 228 298 333 

)  - 

330 
323 341 

376 
351 301 

888 336 

314 

215 

290 829 851 

I  7 

7 7.5 8 8.5 11 10 10.5 12 

14.5 

17 18 

111.  5 
102 403 315 

258 
190 

292 

200 
2il!l 

304 310 

1  a 

97 3i)4 351 
280 

152 296 317 

212 

253 312 

317 

350 :'..,'i 

I 
 8 

10 
9.5 9 

8.5 
8.5 9 

i) 

8 8 8.5 9 

10 

374 
334 386 361 

395 

393 362 

364 

287 182 240 

408 

| 

385 
372 

3U1 392 364 

171 

262 411 

>  9 

14 

16.5 

18 

19 21 22 21 25 

26.5 

27 27.5 

400 
397 304 

330 
807 

350 

418 392 

404 

442 433 i 

379 
390 354 363 

418 390 344 414 

410 

450 400 > 
7 

6.5 
5 3.5 3 2 0.5 1 

-0.5 

—1 

—1.5 

—2 

—2.  5 

515 
430 

414 
430 408 187 297 350 406 442 433 

426 430 

In 
443 420 438 411 

184 

308 352 412 

433 

436 

432 

511
 

• 

-5 
—5.5 

—5 

—4.  5 

—4 

—4 
—3 

—3 

—4 

-4 

—4.5 

—4 

382 

290 

245 389 373 

409 421 

419 418 

411 

>,„ 

422 408 396 
2H7 

243 392 383 414 

419 

419 417 

403 

512
 

—5 

—4 

—4 

—3 

—3 

—2 

—1 

0.5 1.5 

1.5 

3 4 4 
385 380 

379 
378 296 333 365 389 399 379 

>  in 

400 3tG 
379 

375 

291 

328 

866 393 

389 399 

3:11 

S13
 

8 7.5 0.5 6 5.5 

5.5 

6 r. 

5.5 

5 5 4 400 
GO 170 

365 

4"2 2f,6 

479 350 

372 39U >.. 
400 362 140 140 408 424 280 442 

368 

400 498 

5U 

2 2 0.5 0 

—1 

-1 —1 

0 

—0.5 

0 1 1.5 2 
331 370 321 

365 368 

360 

356 

375 

362 379 

388 

370 

|l
5 

H ia ia 13 12 

12 

11 9.5 

9.5 

1) 

9.5 

10 
10 

502 300 
328 

403 426 

140 

440 518 489 

483 478 
801 

498 i 
330 380 

449 443 

183 456 510 480 495 483 

489 

496 > —1.5 
—1.5 

   .i 

—2 
—3 

—3 —3 

—2.5 

—3.5 
-4.5 

—4.5 

—4  ' 

—3.5 

500 

4,->3 

152 
494 474 (-40—?) (—40—?) 377 

478 

409 429 411 >._ 
508 498 4«i 

110 41)2 469 
(-40—?) 

(-40-?) 372 473 401 412 

384 

S17
 

   2 

—2 

-1.5 

—1 

—0.5 

1 

1.5 

3 2 2 

1.5 

1.5 1.5 

474 491 
41)4 

490 
4:1:. 

492 

431 487 478 

481 

382 475 

.1113 

(<• 

466 
490 

479 

411 

482 

473 

479 470 488 

I1
8 

—1 —0.5 

0 
0.5 

1.5 a 4 4 5 6 7 8 
.  432 439 

481 

430 

429 

412 447 

449 

446 

433 

447 

».„ 

417 42S 
434 

440 
434 

427 

428 444 448 
4,  V2 

447 444 

441! 

r9 

10 

'.'  ." 

9 
8.5 

8 8 9 10 10 11.  5 

10 

10 11 
400 (-40—?) 76 

396 .   385 
445 455 488 459 

455 474 

i 

420 (-40-?) 12 375 407 

377 

447 

450 

431 481) 

440 

405 

^  20 

!l 

8.5 8 

r..  U 

0 5 4.5 5 4 3 

2.5 

2.5 2.5 

471) 
480 

300 

442 
353 

400 506 

473 

488 

400 

278 

3«3 

i 
4(K! 

490 
312 

430 

848 

405 

'.114 

473 

482 392 

297 

i 

—1 

-2 

   •>  f, 
-2.5 —2.  5 —2.5 

—2.  5 

—1 

—1.5 

—  1 

—1 
—1 

0 
84 

468 479 
273 (     40!     ?) (-40-!) 100 

90 

2H 333 374 

'.,-, 

4GG 440 

22il 
2!l(i 

50 

65 

(-40-?) 551 

102 

200 

357 

411 

\m
 

   0 

-2 

—2.  5 —3.5 
—4.5 

—4.5 
—5.5 

—  5 
—6 

—7 

—7 

—7 

—6.5 

554 478 430 235 377 417 414 540 467 432 516 • 

510 494 441 254 

338 

452 456 537 

473 

410 

5110 

41)7 

£  -3
 

—11.  5 —11.5 
—11.5 

—12 —12 

—11.5 
—11.5 

—11.  5 

—10 
—10 

—9.5 
—9.5 

—8.5 

(-4()-;> 848 432 418 

282 

108 358 

512 

211 

190 400 l 

(—40—;) 4» 540 
475 

407 100 

105 

437 

514 

329 211 

—23 

370 S 
—11 

—11.5 
—11.5 

—12 

—12.5 —12.5 

—12 

—12 
—12 

—11.5 —11.5 

—12 

—11.5 

402 
495 

519 542 519 

435 

530 500 

1M 

321 
334 428 448 

520 543 504 530 527 

496 

518 509 521 

J2f
l 

—13.5 

—14 

—14.  5 -14.5 —14.5 

—14 

—14 

—12.  5 —12.5 —12.5 

—13 

—12.5 —11.5 

551 
483 

356 

490 

407 489 

370 

(—40—') 

342 430 

Boa 511 

» 
515 

250 135 
508 488 470 409 

30 

:n:i 

•500 

517 V —14.5 —14.5 
-15 

—15.  5 

—16 

-10 

—16 

—15.5 

—16 
—17 

—17 

-17 

—15.5 

(  —  40—?) (—40—?) 

421) 
;     40     ?) 

(     jO     ?) 
(  —  40—?) 

(  —  *0—  ?) 

(—40—') 

(  —  40—') 
(  —  40—!) 

?  - 

(—40  —  ') 
(—4"—?) 

(  —  10—') (  —  40     ?) (  —  40—?) 
(  —  40—?) 

(  —  40  —  ') 

(  —  10—?) (—40—?) 
(  —  40—?) 

I-7
 

—0.5 

   7 .  .  n 

   9 

—9  5 

—9 

—  9.5 

—9.  5 

405 51)0 
(-40—?) 313 

BBB 

(-40-?) 
386 450 445 

112 

440 409 i :.'  J 

494 (—40—1; (—40—;  i 210 (—40-?) 

220 

443 442 

440 

441 500 i —3.5 

—3 

—2.5 

   o 

—1.  5 —0.5 

0 2 2 2 2 4 

2.5 
2.5 

2.3 2.2 

2.0 

2  2 

2.2 3.0 

2.6 

2.5 

2.8 

3.5 

4.0 

318.9 349.  8 211"'.  3 
305.4 

289.8 
312.  7 

344.1 

330.0 

401.9 

Montlil.v 



49(5 JCXPKIMTION   TO   POINT   P.AIMtOW,   ALASKA. 

>-C(i<liii(/8  (if  the  /.'/Y/o/.y  InJUtir  mn<inct- 

[One  ilivisii.n  nl' 
Date. 

0'' 

1" 

ik 

3» 

4k 

5" 

6> 

J' 

S' 

V 

10" 

Mar.  1     | 
573 483 518 620 

(ii9 

616 

528 
481! 

489 380 305 

Temperature    
Mar.2       | 

5.5 642 5 

528 

9 
818 

12 
510 

14 
767 

H 
468 

10 
510 

0 7 

40 

f.  5 

40.-, 9.  -> 

414 

4 3 2  5 2  5 2  5 
548 571 301 170 

.-H.'.P 4-.ll 

Uar  3             \ 

483 
518 

558 

578 

579 840 

352 

112.". 

:ru 

22  1 

4::n 

—  8.5 

—  8 

:>.>4 

g 

7  5 
554 

8 
658 

Q 

174 

6  5 

022 

309 243 

527 

Mar  4                          $ 

508 
600 601 

549 

470 578 

590 

599 

112:1 

413 

.  5i:i 
1).  5 

598 

—5 

4 

538 

3  5 
472 

1 :>,-) l 
612 

i  r. 
024 

1 

502 447 Mar  ">                        \ 

514 

493 

525 572 

588 

624 

610 

4.',rt 

404 5TS 

510 

4,0 
4 

500 .ill] 

o  5 

r>h2 
0  5 

014 

C.JJ 

1  5 

5JO 

Mi 

Mar  6               \ 
470 

493 

483 

474 

4.-4 

488 

4,-:, 

490 

410 518 

MM 

Temperature    
Mar  7        5 

4iO 2 
4::7 518 

8 453 

501 

3 

480 

402 
1.5 

528 

500 

2.5 
4SO 

501 
2 48.) 2 

4!'7 

484 
2 

575 
441 

li 

408 

520 

—1.  5 

458 

41IJ 

37:1 

5  5 
4^0 

£ 

520 

3 

528 

3 
403 

•i 

4ft 497 

   y  5 

.".17 

4  "> 

li!' 

408 

803 

Mar  s                            < 
485 

500 
485 

:,:;! 

474 

500 

470 

5M 

410 

30 
480 

7.5 
498 

0 
473 

5  5 
522 

478 
1 

538 
3  5 

504 580 

-. 

7 

230 

g 
H 

Mar  9                   \ 
880 

452 543 

7CO 

C11X 434 BOB 558 

448 

-ins 

401 
423 
11 

462 

ii 

581 

11  5 

848 

1  1    ") 

632 429 

678 

553 

44J 

401 

12.1 

Mar  10                                  £ 
468 

475 
408 

478 

50  1 

.-.17 

500 474 

480 4lls 

468 
15  5 

473 
13  5 480 

1>)  5 

488 612 

11 

.-,I(i 

1  1  5 

474 

4*7 

.-,1.-, 17 

Mir    11                                     < 
490 

465 

475 

477 

454 

463 

40! 451 

4S-, 

4;n 

47.1 

500 

18  5 

472 

15  5 
473 

]<>  5 473 

450 

8  5 

4:,s 

4AS 

158 487 

4.'2 
Mar   12               J 458 459 447. 

446 472 

461 

401 

407 

470 

4;>7 

-18 

10  5 
446 

9  5 
440 

if 

468 

t;  -, 

467 

7 

484 

g 

404 

1117 

R 

411.". 

s 

470 

s  '. 

Mar  13          j 
453 

435 

435 

458 499 

526 

440 
SIS 

::"s 

g 1 
445 0  5 448 

0   r> 

481 
0  5 

541 

0  0 

442 

300 

1  5 

890 

372 

-> 

:i<;:i 

6  5 

M-ir  14                                   < 473 

405 

436 433 480 

437 

508 

515 

M4 

475 
5 

463 
3  5 

433 
2  5 

485 438 

.    o 

441 
1 

504 471 

't 

481 

"t  5 

304 

7 

4'J  i 

H  5 

Mar.  I:.     \ 
472 
457 

435 451 450 401 

453 

480 481 

430 

:-,21 

44 

5  ."> 

4 1 

:j 

g 

i-» 

3 2 2 

1    .'. 

1 

Mar  10                          \ 
435 

422 430 

430 436 

451 487 

.-.20 

526 
2 418 

0 
431 

   0  5 

431 
1  5 

410 
0 

487 

o 
454 

1 1  5 

   3  5 

r.7."> 

4  ."> 

4:.  4 5 

Mar   17                        5 
433 429 

427 

442 

480 

456 

446 924 

4K2 

435 
0  5 

429 
0 

424 
0  5 

448 
0  5 

472 
0 

4:.8 

455 
] 

508 
4117 

1 

4«., 

1   "> 

410 

•j 

Mar  18                                  s 
428 

429 

425 

400 

422 

472 

480 451 

450 

4:!2 438 
433 

0  5 

4:!2 

1 
4:u 

1 
450 

2 
430 

4  5 
474 

•}  -, 

458 

2  5 

4.-.! 

438 

0 
400 

1 

4.'(4 

•>  5 

Mm-    1')                                     5 
439 

449 435 427 

436 

4:i;i 

451 

4:.!i 

4:;7 

460 

446 

446 1 
445 

1 
437 

2 
427 

2  5 

4:«) 

5 
439 

5 
460 

4 

460 

g 

4:,:i 

1 
457 

1 
189 

"  r, 

Mar   20                           .          \ 
453 

440 

437 

438 

477 

445 
401. 

4(12 

431) 

402 

447 

1  5 

440 
1 

437 
2 

440 
2 

471 
4 

446 

409 
0  5 

47:! 

0  5 
434 

"  5 

490 

4 

108 
Mar  21                                   J 438 445 

451 

453 458 478 

527 427 4'!9 

802 

4.-.II 

443 

0  5 

445 
I 

448 

461 470 
2  5 

490 

558 
2  5 

4117 

4.V2 

0  5 

34') 

2 

1M 

Mar   ''2                                     £ 440 
442 

588 

596 

607 :,:,! 
412 

411!) 

3!ll 
254 

4.10 
440 

0  5 

440 
2 

508 

2 
602 

2 
651 

1123 

402 
4 

4u7 

870 

3  5 

807 
3 

413 

2 

M;u  ";{               .             5 
500 456 444 

480 

554 

504 

565 

413 400 510 
488 

6 

440 

8 
445 

7 
489 

7  5 
522 

538 
9  5 

544 

Q 

500 

9 
472 

g 51)8 7 7 

Mar.  24     J Ml 
492 

493 564 520 616 835 

570 

::•_•! 

600 

509 

0  5 

496 

7  5 

4M1 
g 

554 

8  5 

521 

8  5 

592 
B 

848 
g 

577 

g 

,., 

618 
7 

503 
7 

Mar  25                                  J 500 

511 

564 013 640 

649 

667 

4ilt 

4SJ 491 110 
503 

15 

IBB 

15  5 588 

1C  5 

614 10  5 

651 

18  5 

653 

jq  5 

071 
19 

555 

Is  5 

•1*1 

19.  ."> 

504 

1  '.'.  .'j 

411 

lil  :, Mar  *>6                                  5 
325 336 361 

370 

:!:>:; 

448 

415 

:.:i  i 

r> 

2:1:, 

827 

26  5 

3.11 

°7 

881 

374 

880 
07  5 

442 

4!7 

04  5 

518 

l>3 

170 

IS 

:i"fi Mar  27                                  5 

-'50 

884 

442 

503 

556 

587 

447 

404 488 

334 214 

88 

380 

Q3 

445 

22  5 

449 
24 

433 

°4 

559 

25  5 

403 

•>.-, 

405 

25 

I7li 

",-, 

2.'. 

i     in-') Mar..  28                     5 480 3(18 454 

488 

590 528 

389 

37:t 
288 464 880 

510 

•,7  ;, 

438 

26  5 
520 

°6  5 

558 

25 548 

"4  5 

570 

23 

323 
21 

88S 

"0 

220 

IS 

17 

1.-. 

Mar.  29       j 

502 
4C5 442 592 581 430 

548 408 

UK 

414 (—  40—  f) 

494 

1C 4G2 

18 
460 
19 

014 

18  5 

569 

18  5 

361 

20 

537 

20 

•M'l 

20 
542 

21 

(—40—?) 

20.  r, Mar  30                                  J 
4H 

40:1 
W2 491 

489 

420 324 
3112 

422 

410 
438 
28 

419 

29  5 

494 

29  5 

519 

29  5 

480 
29 

430 

29 

367 

89 

400 

28 

415 
26 

4'.'*i 

24.5 23 

Mar.  31           ..             5 
418 

425 426 

388 446 
4.-.1 

396 

443 

414 471 

431 

4119 

23  5 

432 
25 

426 

•'-, 

403 

•'->  r> 

472 

"1  5 

465 
24 

380 

22.  5 

44  "> 

21.5 

416 

•Jil.  :, 

20  5 
20 

Mean  t.-MipM;itiire... 
2.0 

4(V>  -, 

3.5 

4">8  3  : 

4.2 

481  8 

4.6 

510  7 5.9 
512  1 

5.4 

r.l(l  '( 
4.7 

489  7 
3.9 

4-19 
2.  8 

4  HI  1 
20 

439.  1 

1.0 

41  0.  2 



EXPEDITION  TO  POINT  BABEOW,  ALASKA. 
497 

omctcr  at  Uglaamie,  Alaska,  March,  1883. 

part  of  the  ho  ix.ont;il  I'm  • I* 
Noon. 

13' ,4' 
15' 

Itt* 

U' 

IS' 
,«' 

20* 

21' 

22' 

•IV 

Date. 

440 441 
332 

80 422 

104 

40 500 116 (-40-?) 120 816 578 )  . 

(  10  ') 

J  1 

10.5 10 

10 

8.5 8.5 7.5 7 6 6 

4.5 

4 3.5 4 
i 

230 
(-40-?) 318 

(-40-?) 250 270 (—40—?) 377 333 367 

290 

409 

356 

\  •> 212 :i25 291 (-40-0 
245 

316 (_40_f) 358 310 

no 

698 

439 

4D5 

5  2 

—5.  5 —6.5 

—8 

—9.5 
—10.5 

—10.5 

—11 

—10.5 

—11 

—10.5 

—  10.5 

—10.5 

—  9.  c 

557 
520 

475 
480 

337 

399 

318 

110 336 

412 389 506 

525 

525 
509 

482 503 
346 418 367 70 

186 

417 360 520 447 i 
—  10 

10 

—111 
—10.5 

—10 
—10 

—10 

—9 

—9.5 

-10 
—10 

—  » 

—7.  S 

470 
384 

423 

3«5 415 420 240 325 

319 

352 410 469 487 

i  i  , 

452 437 
515 378 

396 

388 

260 343 

337 350 429 

482 503 

—2 

—2.5 

—3.5 
—4.5 

—5 

—5 

—5 —5 

-0 

—6.5 

-7 

—6.5 
—5.; 

430 488 
458 

409 

324 

441 

413 489 688 487 490 473 

>  , 

894 688 405 456 426 

868 447 

445 402 

530 

492 

463. 

476 

i  5
 

—5.5 —5.  5 

—5.5 

—  G 
—6 

—  G 
—5 

—3.5 

   2 

—1.5 

0 1 l.S 

618 
474 410 4(B 385 259 297 

395 

359 

22:i 

100 461 491 » 
476 

47!) 

344 

409 
390 389 270 

418 

419 

2GD 

132 475 493 f 

—3 
—3.5 

—4.5 

—5 —0 

—as 

—6.5 

—0.5 —7.5 

—8.5 
—8.5 

—8 

—  ' 

350 803 
368 

2:,1 

360 347 

(-40—;) 
90 517 

483  ' 

1  7 
302 KU 

490 
394 195 341 388 

(_40-0 
170 5.3 533 

485 

5  7 

-9.t) 
—9.5 

—10 —10 

—11 —11 
—11 

—10.  5 

—11 

—  ;  l 

—11 

—10 

—  .".  0 

235 

434 

258 
479 

(—40—?) 
205 

275 

455 

442 357 120 

370 t  R 

124 444 500 (-40-0 
160 290 469 

446 

300 

152 143 410 

r8 

—10 

—10 
—  10 

—10.5 —10.5 
—10.5 

—10.5 

—10 

—10.5 

—11 
—11 

—  11 
—11 

450 472 
410 

455 

"i.o 

474 342 25 
(—10-0 

290 482 501 

481  • 

i 

396 
479 401) 510 509 486 366 12 

(—40-;) 
300 

47:1 

5CO 

473 

i —16.5 

—17 
-17.5 

—18 —  18 
—18 

—18.5 

—17 

-17.5 
—  17.5 

—17.5 —17.5 

—10.5 

562 
485 

471 :i7o 241 378 351 350 202 283 410 

112 

i 
535 

540 
608 398 244 

392 

339 350 

173 

2(17 

406 

450 ) 
—18 —18.5 

—19 
—19 —19 

—18.5 

—19 
—18 

   Ig_  5 
—18.5 —1*.  5 

—18.5 
—  !  S.  5 

503 452 

MO 
n 378 330 

RS8 

434 462 479 482 475 i 
442 4G5 224 

15(1 

377 

331 

329 445 

464 

480 

484 

480 

4U3 

> 
—17 

—17.5 
—17.5 —  IK 

—18.5 

—18 
-18 

—17.5 —17.5 —17.5 

—17 

—16 
—10 

464 
465 

468 

459 
290 226 

458 

470 

350 490 

400 

40(i 

KS 

*19 
415 

469 
471 468 264 196 509 

441 

280 

478 

362 

429 

614 

512
 

-9 
—9.5 

—10 
—10 

—10 

-9.5 

—9 
—8 

—8 

-7.5 

  
 - 

—0 

—  1 

125 265 
417 

(-40—?) 

42U 

434 315 433 472 485 4PO 477 

470 

I 
243 302 

442 (—40-0 
455 

492 309 438 

455 

471 

483 484 5 —7.5 
7.5 

—7.5 

—8 

—  H.  5 

—9 

—8.5 

—8 

—8.5 

—8.5 

—  K 

—7.5 

—8 

357 (—40—?! 10 

i'70 

383 

454 

414 

361 

34'J 

483 463 507 

494 

) 
379 (-40-?) 

42 

264 

400 

460 449 382 369 

514 

490 510 484 5 —  9.  5 
—10 —  10 

—10 

—10.5 

—11 
—11 

—10.5 

—11 

—10.5 

—10 
—9.5 —6.5 

249 388 412 

4:14 
455 377 

381 427 412 

430 

453 451 438 

5  16 

—0.5 

—1 

—2 

—2.5 

—3 

—3 

—4 

—3.5 

—3 

—  :i 

—2 

—1.5 

0 
451 466 457 462 465 338 

333 

227 

3*2 

481 

464 435 

428 

1  n- 
438 

4G5 
45!) 470 

440 332 332 193 

415 

400 

460 

4(12 427 

i18
 

—5.5 

—8 
—6 

—6.5 

—6 —6 

—5.5 

—5 

—5 

—4.5 
—3.5 

—3 

—0.5 

468 418 400 417 440 455 

42'* 

379 

408 

453 

428 386 1 

425 
430 435 

418 

388 

462 

418 372 

402 

467 

43* 

412 

44!) 

i 
—3.5 

—4    4 

-4 

—4.5 

—4 

—4  * 

—2.5 

—3 

—2.5 

—2.5 
.     j 

(' 

490 
442 

475 135 

305 

438 

439 

496 441 

432 

39!) 459 

45:1 

k 

439 470 
479 

54 328 454 

437 457 

442 437 4(U 

453 

4i9 5 
—3.5 -4.5 —4.5 

-5.5 

—  C 
—6 

—6.5 

—6 

—  C 

-5.  5 

—5 

—  1 

500 8(8 430 357 461 450 

489 370 

410 450 

47(1 

472 

44(1 

(in 465  , tat 
455 

36H 451 

454 

468 352 414 

44X 

464 

475 460 

s19 

—3.5 

—4 
—5 

-5.5 

—6 

—6 

—6.5 

—6 

—6 

—5.5 

—4 

—2.5 

373 475 
455 462 467 

471 

456 

478 

474 460 

4(17 

459 

4r.3 

»  ( 

455 

•  '471 
4G9 466 

470 

476 

468 470 

471 

462 

4G9 4G7 4511 

?  i\J 

—6 
—6.5 

—  7 —  7 
—7 

—7 

—7.5 

—7 
—7 

—6.5 

—5 

—4 

460 
458 an 

459 
323 

270 248 455 322 

—20 

(-40—0 
2(14 311 1 

503 
456 387 

462 
232 256 

187 

455 :!iii 00 

(—40—;  i 
240 

i"1
 

—4 
—4.5 —  ».  5 

—4.5 
—4,5 

—4 
—4 

—2.5 —2.5 
—2.5 

0 

—0.5 

1 
162 356 320 

375 

400 

384 

267 
2  Hi 

222 104 

263 

452 ?00 

218 
375 

(89 403 
373 360 

263 378 227 

203 294 457 

/  — 
1.5 1.5 1.5 

2 2 2 

2.5 

3.5 

3 3 

•(.  r. 

4.5 

''  5.  5 

552 
515 

343 (—40-?) 230 240 240 240 

243 

1   33H 

472 

470 

502 

?  .,. 

514 
514 

(48 (—40—?) 
230 

240 

240 

240 :;7H 

438 

452 

4;  11 

3  "'
 

7 65 6 5.5 

5.5 

5 4 4.5 6 

1    5.5 

5 5 510 502 
502 

521 

118 

400 

424 

416 462 

516 

507 

W.I 

482 > 
552 

502 
501 519 511 406 373 

408 

460 

523 

511 495 481 \ 
6 6 6 6 Q 5.5 6 6.5 8 10 11 13 

14.5 

434 
422 

428 
349 

405 

446 

449 

451 

452 

12
(1
2 

190 

292 319 l-m 422 410 435 
361 

430 

446 

449 

451 

452 196 

182 

299 

819 

r5 

19.5 

20 

20 21 
21.5 

22 

22 

21 21 23 24 24.5 27 
325 

376 
412 451 

445 

413 

393 311 

374 

195 

152 

(-40—  ?) 

lid 

j 
315 337 :is;, 436 

27« 

403 

395 288 

398 

210 

1(11 (—  10—  !l 

12(1 

3 
15 

14.5 
14.5 14.5 14.5 

14 

14 15 

15 17 18.5 19.5 

21  . 

(—40-?) 
246 378 

HNS 
254 

148 274 

205 (-40-0 

20 

52 188 

293 

*07 
(—40-0 254 383 200 

284 200 

2(i:: 

225 

(-40-?) 15 145 

I2
7 

24.5 
24.  r, 

24 
23.5 

23 

23 22 

22.5 

23
' 

24 

25 

2(1.  5 
27 

270 71 
255 

268 

374 160 

395 

180 290 

105 

382 305 604 1 

322 (  —  40     ;  i 
372 382 224 

88 

327 

155 

260 92 

369 350 402 

/  28 

13.5 12 10 
9.5 

8 7 

6.5 

7.5 

8 9 10 12.5 
14.5 

219 178 
375 300 12 

30J 173 

105 

;.:, 

3S2 

47.' 

.15(1 402 

i 
264 245 147 286 

59 

328 

181 

47 

95 

.-15!) 

230 

552 456 

j  ***
 

19.5 20 20 
19.5 

19 19 

19 

20 21 21 22 24 2« 

299 258 425 221 445 376 175 

382 

390 461 388 

383 419 

1 

336  • 

262 434 293 378 

391 

236 

392 394 

442 374 

395 432 

j30 

21.  5 20.  5 

20 

19 
17.5 16.5 

15 

15 

15 

15.5 

17 

19 

20.5 
321 

21(1 SM 356 334 229 

20 

180 282 

362 

422 

411 

Ui 
315 443 

290 
372 

375 190 

78 

200 283 

360 

400 399 402 

r1 

20 H).  5 19 18 17 16 

16 

16.5 1(1.  5 17.  5 HI.  5 
20.5 

21 

0.3 

-0.1 —0.5 —0.9 -1.2 
—1.4 

—  1.-6 

—0.9 

—  0.  »  ' 

—0.6 

0.0 0.9 2.1 
375.2 372.4 383.  2 326.7 346.9 

341.0 313.5 
329.2 318.0 

345.4 

357.  4  j 

411.  :i 

441.4 

H.  Ex.  44- 

-63 

Monthly  means:  Temperature,  l^.S;  readings,  409.5 



408 EXPEDITION  TO  POINT  I5A  IMIOW,  ALASKA. 

Hourly  readings  of  the  Jlrooke  hifibtr  »•-. 

On.'  iliviMon  'i!' 

Date. 

0» 

1' 

2» 

3' 

4k 

5' 

«' 

7> 

S^ 9> 

1C' 

Apr.  1     | 
ta 
418 
21.8 

399 

308 428 M 

474 

482 

437 518 BSt 579 

447 

Temperature    

Apr.  ">     I 

20 

396 
387 

13.5 
362 
301 
10 

198 
211 

8 432 

41!) 

6.5 
408 421 
15.5 

3GO 
KM 

l« 

359 

352 
8.5 35G 

356 5.5 
346 

352 
6 

34U 350 11 

315 
318 
12.5 33o 

33C 

17.  5 
373 
374 

•JO.  T> 

356 

20 
379 

377 13.5 
399 
399 

M.O Ml 
423 

9.5 

346 
359 
8 351 

353 

16.5 
348 
12 

375 
373 

8.5 
369 
369 

5.5 

352 

345 
7.5 

395 
393 
12 

315 
313 13.5 

356 
355 
17.5 

3'J9 
389 

21.  5 354 

20.5 
390 

370 
12.5 

375 
373 
11.5 

409 
443 

9.5 
402 
398 

9 
464 
444 
16 

380 
M7 
12 

376 
384 

9 

3U8 
8 

343 

343 

7.5 
451 

134 
11.5 

327 
337 
13.5 

354 
m 
n 

4(1.1 

419 

22 
347 

22 
423 
423 

13.5 

378 
9.5 

400 
488 
10 

416 

4i;n 

10 
457 
465 

16.5 

348 

13 

87S 

884 
9.5 

35') 
340 

0.5 
392 
390 

9 
383 
891 
13 

359 

360 14.5 367 
367 18.5 

393 

396 
23.  5 

354 

20.5 

402 
399 
13 

370 
380 

9.5 
419 
481 

9 

397 

387 

8 
533 

553 

15 

370 

30<i 

11.5 421 

421 
9 

888 
853 

9.5 
374 
372 

9 
391 

389 

12 

361 
301 

15 

374 
sn 18.5 
4m 

402 

368'*' 

22 
445 
454 
a 

475 
476 

0 
468 

484 
7 

39J 

405 

8 
402 
419 

13.5 

360 

tit' 

10 
405 

SSI 

7.5 
370 
374 

8.5 
364 
366 

8.5 
489 
483 
12 

374 

SSI 

13.5 
374 
369 
17.5 

381 
381 
21 

382 

20.5 
501 

ta 

11 
5(8 

BBS 
7 

410 

4U8 

6 
402 

7 
44S 

<n 

H 
sn 
no 

7 
420 
381 

5 
391 
sss 

7 

371 
378 

8 

416 

417 
n 

443 
447 

13 

399 
411 
16.5 881 

398 
20 

364 

i'l.  5 

505 

529 

8 
891 

279 

•M 

1 
421 
480 

5.5 

422 

443 

11 

:il 

308 
5 

:i7:i 

8.5 

BM 

1  5 

367 
807 

7.5 

4111 

402 
9.5 

111'.! 

388 

11.5 

4H1 

401 
13 

302 

SM 
17.5 

381 

17 
320 

0 
330 

3.5 

llu 

160 
3 

381 

i 
418 
408 

10 

37:i 
4117 

3.5 

423 
444 

1.3 

124 
420 

4 

377 36) 
8 

411 
416 

10 

403 
307 

14 

370 

IS.  8 

413 

ie.r. 

MM 

5 
we 

l.V, 

•J 

.       414 411 

il 

M 
4 

348 

9 

:<74 

a 
348 
SM 

il 

1  3 

3Hil 

<;  5 

180 

Mi 

319 
n 

!   II 
Ilil 

14 
418 

t 13.5 

«0 
3TO 

9 
(-40!) 
(-40  ?) 

as 392 

307 
6.5 

358 
3(iO 
13.5 

356 
358 

9.5 
3G1 
::.vj 

7 
358 

364 

5.5 

345 

3!4 f..  :. 
341 
344 

a.  5 
eg 
322 
n 

376 

376 It 
ses 
3ti7 
19 3B7 

m 
18 

342 

Api    ;:                  j 

Anr  4 

Anr    5 

Apr  G            -             < 

Am-  7 

Apr  8            < 

Anr  0                                -    < 

Apr  10                       < 

Apr  11                j 

Anr   12 

Apr  n                                £ 

Apr  14                                ̂  

Apr.  15     £ 
Temperature    

Apr.  16          J 

20 
351 3)8 24 

333 
334 

10 sr.i 
889 10 
373 
375 

7 
248 

aa 
12.5 

318 :ui 

22 

m 

21 

320 
321 
21 

335 

336 18 
250 -il.  5 

4211 442 

471 
Hi; 25.5 

809 

•.".i 

27 

22.5 418 

417 
23 

346 
344 

8 
353 
352 
11.5 

39:1 

408 8.5 

353 
363 
14 

374 
372 

22.5 

342 
BM 

20 

338 
340 
21.5 
H8 
330 

19 100 

183 
21.5 

420 

288 

28 
500 
BOO 

382 

81 

374 
379 
30 

368 

375 

27 

21 
452 
460 
21.5 

342 

348 
8 

360 
348 
11 

510 
SSI 

6.5 

725 
735 

14.5 

361 
379 23.5 348 
344 
19.5 

22.5 444 
426 
21 

402 .        412 

9.5 

356     ' 

350 
12 

613 
614 

10.5 
667 
643 16.5 
431 
430 

25 
346 
880 19.5 

«357 

353 

21.5 

380 
351 
19 

516 

508 

L'3 

452 
570 

29 
499 
557 Hi) 

443 

44X 

32.5 
34G 

404 

410 
27 

20.5 

450 
442 
20.  5 

428 
447 

9.5 
361 SN 

11.5 

8*7 
10.5 

321 

375 

17 
401 
393 

"J.» 

878 
373 

HI 

356 
360 21.5 

337 
358 
18.8 

471 

24 

556 
9M 
28 

sit 
30 

Mfl 
:148 

4:1:1 

4M 

20 

23 
407 
407 

19.5 
484 

499 

8.5 

m 
383 11.5 

362 
384 

10 

576 
570 

16.5 
428 
410 
20 

858 

361 
18.5 

362 
362 

20.5 
365 

305 
18.5 cn 

411 
24.5 

406 
298 

28 

4K8 
m 
30 

466 
469 :«.  .1 

365 

80 

4:14 

4M 

24.  r, 

20 

360 
an 
18.5 

418 
422 

7.5 
376 
395 
10 

407 
8SS 

9.5 
570 

sn 

M 

413 

413 

•Jr..  5 

369 
370 
18 

349 

345 

u 
381 
3*1 
18 

390 
414 
a 

520 

508 

27.5 
514 

888 

413 
412 ::i.  5 

387 
27.5 

477 
466 

J4 

i».  r> 
3.54 

412 
10 

452 
473 

6 

358 

380 
7 

M 

450 

8 

378 

383 
15.5 

8B4 

404 

•J4.5 

10.5 
340 
17 

381 
17 

::::] 

22 
405 
385 
26 

483 

<M 

•jo 

429 

29.5 

460 
in 
tu 

U9 

22.  5 

v.i.  r, 412 

BM 

14 

408 
4 

442 

4« 
5 

343 

7 
407 

U 

300 

370 
24 

391 
M 
15 

liXJ 

330 
15 

448 

15.5 

2'J2 

2.1H 

21 

100 

(-40?) 

28 

420 
370 
84 

428 
4SJ 

27 

427 
470 
24.  5 

474 

447 
21 

10.5 
474 

Mfl 

12 
373 

^ 

'100 

BM 
3 

115 

1'Jtt 

G 
110 
89 

14.5 

374, 

357 

:'! 

381 
14 

358 

379 

13 
397 

413 14.5 

JO 

319 

MO 
24 
BM 
BSS 

22.  5 

372 
418 
24 

400 
442 

23 

425 

414 

20 

t 24.5 

358 

349 8 
352 

9.1 

303 369 6  5 

333 
381 
11 

BS8 
21.5 

325 
K 

346 
351 
21.1 348 

317 
17 

370 
20.5 

510 

470 
27 418 

•1:12 

24 

382 

396    . 365 

MM 
371 

Anr   17                                      $ 

Apr  18                                  | 

Apr  19                  ....           £ 

Anr  20 

( 
Apr  ifl                                   < 

Anr   "'                                      £ 

""20.5 

344 

313 18.5 
829 

897 
22.5 409 

Ml 

28 
446 
478 

28 

389 
411 

81 

390 28.  5 

414 

26.  S 

Anr  "4                                   5 

Apr.  25               > 

Apr.  26          5 

Apr.  27     ...                        5 

Apr.  28  ...                             J ( 

A,.r.  2!>     | 

A]ir.  :ii)                   5 

M«-;t!i  r 
16.3 17.2 :>oi  o 17.0 

418.7 
18.0 17.0 

410.4 
17.  1 

15.8 

14.2 
411.1 

12.8 374.8 

11.5 
344.3 



KXI'KJMTION  TO  POINT  BARROW,  ALASKA. 
499 

owetcr  at  Uyhiamic,  Alaska,  April,  1883. 

part  of  tin;  horizontal  force.] 

Xuuii. 1» 

14' 15' 

18' 
11* 

JS' 

19' 20* 

21' 

22' 
21' 

Date. 

HI 
324. 

93 

328 398 

35!) 

330 226 367 

42'J 

m 439 391 

jt
 

J5.5 14.  5 14 13 

12 

11 10 9.5 9 »  5 9.5 

11 

11 
M 

427 

261 
310 269 224 (—40!) 333 390 Ml 

341 

3.VI 

I  •> 

37S 

402 240 200 247 293 270 
(-40?) 

336 

399 

368 339 

308 

I 
 2 

4 1 0 

—1 

—1.5 

—2 

1.5 

0 

0.5 3.5 

5 7 
82U (-40?) 273 504 419 (—40?) 438 

(-401) 
350 352 313 1 

12  J 
274 

(—40  ?) 
382 432 493 (-40?) 476 (—40?) 396 

340 

3S'.I 

> 

0 

—1.5 

—2 

.  -3 

—4 

—5 

—5 —4 

—8 

—1.5 
—0.0 

2.5 
4.5 

32(1 
361 237 301 260 

190 

185 120 (-40?) 

180 

218 369 

310 

!  i 
802 

264 
264 

289 246 210 244 

122 

(-40?) 

132 

1  35 

362 352 

5  4 

—  1 

—2 

—3 
—4 

—4.5 —5.5 
—5.5 

—5 

—4 
—J 

—1.5 

0 

'-i.  5 

l-.'l 
376 205 (—40?) 

242 

320 336 356 121 2H2 

263 316 

)  r 

14'' 

:;2! 379 304 
(—40?) 

236 

319 

343 298 

108 270 

250 319 

J 
 •" 

1 
2.5 2.5 

2 2 

1.5 

2 3 3.5 5 

6.5 

0 

10.5 

MB 
305 

321 348 

132 

190 258 260 313 350 334 366 347 1 

Ct 375 
HI 153 

218 260 

HI 

29H 

363 334 37U 

3J9 

) 

IS 

6.5 
6 5.5 5 

4.5 4.5 

5 5 5 6 7.5 9 389 
390 359 335 363 379 

HI 

381 M 380 372 

367 

)  , 

312 357 354 108 354 382 380 384 381 

3t'3 

370 302 

I 
 7 

—n.  r. 

—1 

—15 

—2 
—2 

-2.5 

—2 
—1 

0 1 2 3.5 

4.5 

3tiS 
342 345 238 20 

160 

108 202 316 330 M 

320 

(  - 

tu 374 
257 336 257 60 

190 

60 193 302 327 372 

3  '8 

i 
 " 

—2 
—3.5 —4.5 —5.5 

—6 

—6 

—  6 
—5 

—3.5 

—3 

—1 

1 3.3 

334 298 
421 (-40?) 

308 373 

mi 

326 

329 

396 

352 331 

374 

> 

3ti2 3(14 
377 

(-10!) 

327 

387 327 

315 335 3t>7 

350 338 

374 

> 

1 0.5 

—0.5 
—1.5 —2.5 

-  —  2.  5 —2.5 —  1.  5 

0 3 

3.5 

45 

4  'H 

389 145 360 290 

426 356 

370 381 354 

322 

200 

ft 

3«2 
400 217 

325 

M 426 

349 

360 386 

HO 

334 

..'.1 

) 

5 5 5 
4.5 

3.5 
4 4 4 5 6 

6.5 

7.5 

',  .", 125 
363 

336 
346 341 

356 

284 352 HI 311 

331 

324 

1 

134 
352 348 

HI 354 

346 

371 

296 

350 

292 

:;:* 

333 

336 

5" 

6 5 4.5 4.5 4 4.5 

4.5 

5 5.  5 

6.5 

7 9 10.  5 

347 
374 95 232 102 

357 344 

290 182 

316 

394 

388 360 

i 
43« 

314 244 217 

347 

333 2K2 190 

HI 

350 

US 

> 
7 5.  5 4.5 4 3.5 4 I 6 7 ».  5 11 13  5 15 

367 280 295 

253 

319 

274 

(-40  ".) 

262 388 

3-3 

319 

>.- 
330 263 

371 235 253 

320 277 (—40?) 207 M 389 3C7 

\n 

11.5 
9.5 8.5 

7.5 6.5 

6 

6.5 
7.5 8 10 12 14.5 

17.5 

378 
402 HI 395 388 318 359 378 376 M 392 3fl 

361 

>,, 

H3 

386 
392 

410 

382 3G5 

340 

382 

386 385 390 378 

365 

Jl«
 

12.  5 

10.5 10 
8.5 

8 8 8 8.5 

10 

11.5 

13 

15  5 

17 

392 
359 

377 
373 334 280 (-40?) 

350 377 

412 

387 

382 

345 

i'5
 

18 

18 

18 18 17 

17 

17 

16.5 

17.5 

19 

21 22 B 

402 

89 434 
332 

MB 3G6 

338 

389 399 

315 

321 

377 

358 1 

383 

185 
447 

37C 
340 272 410 400 415 313 

325 

373 

367 i 

9.5 
9 7 5.5 

'  4 

3 2.5 3.5 4 4 5 6 

r, 

365 364 
227 

350 
331 357 

HI 

363 377 

3-n 

HI 3GO > 

357 
475 

198 

361 
3^8 

330 

368 380 3U4 

373 

3t6 375 3«4 > 

1 

—1 

—2.5 
—3.5 

—4 
—4 

—4 

—2 

   1 

0 2 4.5 7 

347 

332 
428 

316 290 

347 

170 

179 210 329 

318 

343 tin m 284 416 
382 

358 

253 150 140 

200 332 

331 

321 IM 

r8 

\ 
—1.5 

—3 
—4 

—5 

—5.5 

—5.5 —4.5 -  3.5 —  ::.  5 

0 3 
7 

206 
304 

371 

122 243 296 (-40?) 118 

(-40') 

(-40?, tU it* 38 
272 

288 362 

89 

HI 280 (-40?) 

150 

(-40?) (—10  0 

IH 

i" 

4 
8.6 

2.5 3 3 3 45 4.5 (i H 1 

11 

250 
HB 380 

67 

335 

400 

M 309 

(—40?) 

364 305 

450 409 ) 

M 272 

'363 

95 242 413 238 380 

(—40  ') 

369 299 435 399 

ral 

14 
13 13 

12 

12 12.  5 13 14 U 17 18 

•20 

21  5 

845 
138 

300 
341 

321 373 

391 372 HI 370 3C5 

353 

tat 

> 

370 
260 254 

347 3t!8 

378 3C6 

HI 366 360 351 > 

21 

20.5 20 

20 

19.5 19 19 19 18.5 
1X5 18.5 19 20 

381 

327 
391) 342 384 390 292 

235 

384 416 303 

334 

352 I** 

325 

337 398 

339 

373 

388 280 250 414 3C8 331 356 

\n
 

12.  5 

11 

11 10 10 10.5 11 12 13.5 15 18.5 19.5 21 
430 369 418 404 

401 268 

367 

374 

394 388 337 

3CO 

300 

\  9* 

40.1 

m 378 
367 M 274 

368 

375 il'.H 

307 

360 

J  *
* 

11 

10 

9.5 
8 

7.5 

7.5 

7.5 

9 10.5 

12 

13.5 

15 

17 

370 
HIS 

441 
445 4)2 479 220 

466 402 

(-40?) 

—25 

(-40?) 

—10 

?•>! 

389 
4011 410 459 505 

M4 

548 359 0 

102 

(—40?) 

J2
4 

12 

11.5 11 

10 

10 
10.5 

11 
12.  5 

14 16 

18 

IS 

20.  ,'i 

HI 
US 

78 120 202 360 

270 372 

340 457 270 2f>l 
> 

348 
1;"4 M8 

13 

272 353 

327 

259 201 

3li9 

450 

370 

269 

5  **
 

18 

17 17 

17 

17 17 

18 19.5 20 

21.5 

23 
2f> 

27 

358 
378 

295 405 240 

40 

(-40?) (—40?) m la 
370 

32U 312 

Ml 381 

363 
2:;9 

(-411  f) 

-40 

320 

416 

$2
8 

13 

20.5 
20 19.5 19.  5 19 20 21 H 

23 

21 

370 

(—40  ' 

124 90 158 m 245 260 340 219 

318 

427 1 

264 1 
1C!) 

170 271 289 

252 

M4 

319 

417 

J2
T 

21.5 

19 

18 17.5 
17.5 

18 19 M 

21 

27 28 

375 310 283 278 HI 242 

Ml 

378 CM* 

382 

210 

251 

2-fi 

245 278 HI 395 377 

Bo 

20 

19.5 
19 N 

20.  5 
22 

L'3.  5 

25 

M 
411 M3 

215 

270 
2:(7 

IK 
279 

299 

141 327 392 372 > 
418 

3.'!2 

HI 245 274 

297 

15!l 
;!  15 

3B5 370 ) 
21.5 

JO 
19 N 

17.  5 

17.5 

17 

18 18 

22 21 25 
432 390 140 

2  15 

215. 

227 117 

72 3 170 

.'!75 

(•Ml 

428 402 45 
237 

247 

in 
105 

12 

(-40?) 

66 

189 380 

{30
 

rr.s 1C 15 

15 

14.5 

14 

15 

15 

Hi.  5 

19 19 

10.0 8.9 

8.2 7.3 
6.8 6.0 6.7 7.6 

8.0 
0.5 

11.0 

12.8 

14.5 
336.3 311  0 303.  9 

276.1 
274.6 215.1 

310.3 

329  4 

339.9 

Monthly  luoatM:  Tf 
,  12°.  1  ;  readings,  :;il.."i 



500 j;XPEDITIO]XT  TO  POINT  BAEEOW,  ALASKA. 

Hourly  readings  of  the  Brooke  lifilur  mf if/net •  ::vi«inu  o 

Date. 

0» 

1» 

2» 

3' 4» 

&k 

«' 

I> 

Sk 

II" 

10' 

M»yl     \ 
394 M 340 325 

356 

433 474 

577 

488 420 

500 

4T7 

Temperature    

May2     f 

19 
355 

20 
446 

20 

623 

19.5 

581 
20 

554 
19 

476 
19.5 

355 

18.5 

452 
17 

540 

16 

289 

16 
III 

i 
25 24 24 20  5 20 20 

18 16 

MBT! 

383 
4U8 428 397 377 

442 

424 453 406 

419 
383 16 

408 
16  5 

428 
17 

393 
17 

386 17  5 

433 
17 

415 

16  5 

462 

16 

4:111 

15  5 

473 
14 

306 May  4 352 

348 
354 

399 

502 

462 400 

372  . 

335 403 433 
370 
22 

350 

20  5 

353 

20  5 

386 

20 

610 
20 

454 

20 
401 
19 

373 
18 

332 
17 

407 

I1*  rt 

4H-J 

MayS         J 
343 

352 320 361 444 404 

394 438 404 390 

21 

353 

21.5 
22.5 

363 

22 
441 

23  5 

413 

22  5 

404 

23 

22 
412 

21.5 398 

21 

M| 
"0  0 

May  6                             .  .     \ 37* 
334 3;>2 

412 351 

439 474 565 689 513 

413 

36 

340 

37.5 

39 424 

39 
349 
38.5 

449 

38 

4C9 

38.5 
37 

Mt 
M 

529 
34.5 

411 

33 

May  7                         J 
351 381 367 

402 

465 

546 

406 472 

598 

483 415 
31.5 30.5 

30 

406 

29 
462 
30 

547 

29 

468. 26.5 

•25 

24.5 

23.5 
413 

"3 

May  8 362 
362 378 365 

391 414 

397 

438 

411 

4.  Ml 

29.5 
31 

32.5 373 
33.5 33.5 34 

381 
34 • 32 31 

130 

May  9                                \ 
353 

356 
377 

358 380 380 

4(6 377 444 466 38 
39.5 

39.5 
374 
38 39 

392 
37 

400 

34.5 

34.5 33 n to 
Mav  10                                 £ 

359 

809 

357 

358 421 362 

382 

ta 

390 

35 

37.5 
39 38.5 39.5 37 

35 

36 

34 

32.5 

:n.5 

Mav  11 360 
356 

400 410 

340 

406 390 tie 419 

395 

4:.l 
40 

40.5 
41.5 40 

39.5 
4u 

37.5 

35 

33.5 

n 

:i2.  5 

May  12... 

385 
398 387 

427 

467 458 479 

.V28 

479 472 log 

37 
37.5 38.5 37.5 

36 36 

36 

34 

33 

32 

:il 

May  13                                   J 

372 
371 382 386 

372 

412 424 414 456 429 404 37 

37 37 35.5 35.5 36.5 35 35 

3'J 

32 

31 

May  14 

364 
379 389 486 580 683 740 617 493 

504 

445 33.5 
34 

34 34 

34 

33 32 33 

32 
31 

30 

Mar  15     \ 

377 
375 

368 
364 364 361 400 449 432 

407 350 

470 43 

40.5 

47.5 

42 

45.5 46.5 48 47 47 44 41.5 

May  16     5 
358 380 

368 384 

470 417 443 551 

Mi'. 

368 
371 

•lull 

42 
41.5 

40 

39 39 39.5 

38 

80 

81 

:',4 

Mav  17 

496 

400 
386 

381 

369 400 

398 

400 428 540 4^ 44 

43 43.5 42.5 42 

41.5 
40 39 

37.  5 

30 

35 

May  ig                        5 

413 

364 

556 

478 

362 

510 

422 

478 432 

454 

419 

35.5 
34.5 

35 35 35 34 33 33 32 n 30.  5 

Mav  19 

384 

354 389 390 396 

424 

«2« 

689 

529 

4::.-, 

1ST 

37 

38 

38.5 

38 

38 36 

35 34 

33 

31.5 20.5 

Mav  20 

400 
381 

408 

389 381 384 610 408 434 

446 

1   •! 

39 

38 

37.5 

n 37 

36.5 
37 

36 

34 

33 

31.5 

May21       5 

389 
408 

370 

564 481 144 309 467 3«8 (-40-?) 

t.n 
42 .43.5 

45 

44 44 46 45 42 

41 

:i7 

94 

May  22     5 

501 463 

456 

480 

554 482 

420 

540 

370 

457 3jr, 

42.5 
44 

45 
43.5 

43 

42 
39 

36.5 

35 

33 

May23            J 

500 

466 619 418 

632 699 

486 610 

555 

M3 

345 36 

37 37 36.5 

36.5 

37 36 35 32 

32 

31.5 

May24     5 

404 

419 381 393 433 462 470 

475 

4!« BOO 

480 

39 

40 41 

41 

41 

41 39.5 38.5 M 

34.5 Mav  25 

382 
458 

423 

438 448 430 

447 

550 437 439 
4::9 

43 

43 

44 

44.5 44 

43.5 

42.5 

41 40 3!l 38 

May26     5 

389 
382 

324 

420 

488 

490 

453 

403 

563 

515 

468 
500 

li'l 50 SI 

51 

50 
48.  5 

49 48.0 

46 

44 43 

41 

Mav  27                                 5 

392 
382 414 

420 
4.-,:, 

466 610 

429 

440 

too 

49 

50 

DO 

49 48 

47 

46 

44 41.5 

39.5 

as.  5 

May  28     J 

487 
520 

626 429 

440 

530 436 

430 
449 

580 

555 

51*! 

502 
M8 

48 

49 

50 

48.5 

45 

46 

44.5 

43 

42 

41 

May  29                                 5 

452 
3X4 

403 

446 

447 

420 

458 521 547 536 130 

163 

M 54 

.14.  5 

53 
51.5 

50.5 
49 40 44 42.5 41 

May30           J 

396 
350 

352 449 496 503 428 384 412 
408 

503 

496 
521 

465 

41 41 

40.5 3!l.  5 40 40 40 39 89 

38 
18 

May  31     5 

405 453 
4fj6 412 513 557 786 485 

474 

460 
459 

538 

498 

477 
446 

Temperature    41 41! 43 41.  5 41 40.5 39 3S.  5 

37 

37.  5 

36  5 

Mean  temperature... 
Mean  readings    

37.0 
396.8 37.  3 

391.3 
38.0 408.  0 37.0 

416.4 

37.0 

448.3 

30.6 

457.4 

35.6 

469.0 

31.  5 

472.9 

33.1 
4;,2.  8 

SI.  9 429.  1 

:;0.  7 

4J9.  3 



TO  POINT  BABROW,  ALASKA. 501 

omcter  at  Uglaawh\ 
|  ::  ,  :    of   I  !i<*  li<H  l/.Ol'l.ll   t'UVi:.] 

;•«,  M«y,  1883. 

11" 

Niiim. 

13" 

It1' 
15" 

IP 

17" IS'' 18* 
20' 

II* 
22' 

23k 

Date, 

362 
252 280 332 328 305 283 (-40-?) 83 192 

216 

237 218 

>  1 

15 
14 13 12 10 

11 

12.5 14 15.  5 

18 

20 

22.  5 

24 
364 

255 
(-40-?) 5 20 308 300 

317 

231 219 326 

>  , 

379 
203 

(—40-.') 
(-40-?) 180 320 289 

2L'H 

302 228 199 339 361 

5  * 

9.5 
7.5 

5.5 5.5 6 8 9 10.5 12.5 14 16 

210 364 (—  40—  ?) 369 352 346 359 318 

350 

322 

840 

376 

343 

)  , 

125 318 (-40-?) 

289 
340 341 357 

310 348 

331 

373 

360 

5  3 

11.5 
1(1 

8 7 

7.5 

9 11 12 

13 14 

17.5 22 

253 
371 396 287 

337 

312 341 263 232 

248 

31!) 

347 ?  . 
124 

392 
360 

314 

311 

24!) 

224 222 322 

340 

I  4 

13 11.5 11 10 
10.5 

11 12 

13.5 14.5 
111.5 

17.5 

19.5 

21 
374 380 

225 

131 

246 

223 198 

176 (-40-?) 280 

300 

310 \  i 
375 

379 
332 231 157 215 212 

181 

172 
(-40-?) 

236 

293 

5  5 

20 

20 

20  
* 

20 20 20.5 21 23 25 27 

28.5 

32 35 
359 343 

402 
79 268 364 379 294 358 374 9(6 403 )  . 

344 

i  . 

408 (-40-?) 2D7 363 384 303 286 380 

294 

400 

I  6 

32 
31 31 31 32 32 32 32 31.5 31.5 32 

32.5 

428 
205 304 427 374 

377 

469 2CO 402 403 388 

377 

>  .  . 415 
207 

445 356 380 488 328 

272. 

405 

40!) 

302 

378 

]  7 

22 22 21 21 21 21.5 22.5 

23.  5 

24 26.5 28 29.5 
338 

375 

359 340 
354 382 404 345 421 342 

247 

340 <  C 
342 

341 
385 

387 

401 334 417 337 

348 

364 

343 

5  8 

29 
27.5 

27 

26.5 26 26 26 27 27 29.5 

81.6 

34 

30.5 
423 

"  400 

3711 

345 

320 378 268 287 313 382 386 361 

1    Q 

435 412 882 
358 

320 37!) 2(0 303 

318 

393 358 

5  9 

28.5 
27.5 

28 28 

28 

28 

28 

••'.i 

30 

32 

34 
394 

403 385 

869 

373 

241 

259 

287 

327 375 

339 

{in 
380 415 381 

397 368 374 

240 202 

290 

380 340 

S10
 

30 29 

28 28 

29 30 

31.5 

34 

39 40 
486 886 368 

2C.O 

803 

378 430 421 398 361 380 In 
512 349 296 

365 

377 

428 

429 396 381 364 

378 

5U
 

32 31.5 31 
30.5 

31 

31 

32 32.  5 

33.5 

35 

36 

36.5 

38 

427 402 400 

884 
387 378 378 

300 

416 

357 

355 

381 

1 

433 
410 

406 

:;77 

374   • 

390 

374 380 

305 

411 

354 

353 

380 J 
30 21).  5 

I'll.  5 
29.5 

29 29 30 
21).  5 

31 

33 

34.5 36 37 
442 430 435 387 322 384 

253 

160 290 409 

376 

368 1 

494 409 
408 

374 

370 

388 240 124 293 

406 370 

365 

362 

I13
 

30 
211 2c.  5 

27.  5 27.  5 

28 28 

29.5 

30 

30.5 

32 

33.5 

33.  5 
389 

332 
430 426 295 

332 431 

444 447 

458 

412 

411 

393 I 

376 349 418 
447 

313 

358 430 446 443 450 406 413 

386 

J 
29 2.9 28.5 

28 

28.5 
29 

30 

31 33 

35 

:;7 

39 42 

363 365 
332 

357 

389 

273 

303 

140 286 348 

446 

400 373 

}M
 

40 38.5 
37.5 

37 36 

36.  5 

37 

37 37.  5 39 40.  5 42 43.5 
426 31  B 

372 

538 
446 402 246 204 488 

486 

420 

419 

40S 1 

442 284 

165 

552 
456 378 

276 

311 405 482 422 421 

413 

i16
 

33 
33 88 33 33.5 

34 

35 

37 39 41 42.  5 44.5 
402 

428 
894 400 425 457 297 342 

278 

280 

432 430 413 ?17 
378 

393 
400 

426 
422 441 306 

?,(,  2 

238 

299 

421 419 

408 

517
 

33.5 

33 32 

3° 

32.5 
32.5 32.5 

32.5 

32.5 34 472 459 378 365 

397 

368 

338 409 

450 448 427 

392 

li« 
453 446 :>'.'.\ 377 

4dl 
364 :;-j5 419 

472 

446 

430 373 410 

518
 

29 29 

28.  r, 28 
20 

30 

31 

31.5 33.5 

34 

36 

645 531 186 

275 

278 200 

52 

510 504 463 

404 
(  ,Q 

526 495 
424 73 257 289 170 

68 

520 511 460 

893 

519
 

28 26 

25 

24 
27.5 

30 31.5 32.5 38 
430 4:i4 430 

458 

364 320 

295 

-20 

(-40-0 
142 293 

39il 

) 

420 412 453 
386 

437 337 300 5 
(—40-?) 

110 

307 396 

J*
0 

30 
28 

27 26 

26 

28 29.5 

31.5 

32.  5 35 

38 

40 414 125 142 
418 

(—40—?) 20 228 

27S 

277 

357 

in: 

(-40-.?) 
346 1 

386 (  —  40—?) 220 (-4o-:i 
(-40-.') 

274 

179 370 

156 
(-40-?) 

480 

) 31.5 
31 

29.5 28 28.5 20 

80 
82 

34 86 81 

39 

42 
244 816 310 345 330 

'JVM 

205 436 

334 

462 £22 64 
2«.n 

265 378 366 315 324 241 

273 

4C2 

372 451 358 > 
30.5 30 29 

29 

29.5 

30 

30.  5 31.5 

32 
33 

34 35 
350 3711 374 412 250 

186 

477 

461 

412 

413 408 l 
378 

301 

349 

200 470 

464 

414 

416 

408 

/23 

31 80 

30 
21).  5 

30 

30 31 

82.  5 

34 34.5 

35 
37 

38 
392 400 

341 
424 318 251 187 110 211 312 332 500 403 

?„, 

465 
374 

US 246 260 208 

220 

146 

21!) 

;;«; 
335 

482 408 

s* 

32.5 
31.5 31 31.5 32 33 36.5 

38* 

40 42 
495 

478 4";j SCO 150 

279 

329 288 

409 348 321 

)25 

610 4M 
440 886 

312 

125 

285 868 

349 200 

391 341 

816 

5 
37 36.5 

;;,; 

87 

37 38.5 

38.5 40.5 
41.5 43.5 46 48 

366 147 

2110 

360 
256 70 212 

199 

66 

432 

432- 

458 

*9« 

330 
225 

34 

315 
321 

252 70 234 170 49 438 

427 

450 

J2
6 

40 39.5 40 40.5 43 43.5 
45.  5 

47 

48 

2«5 816 73 

323 

430 425 

427 382 307 

275 

269 

420 

1 

308 414 192 15 884 
455 

430 

430 

368 377 264 277 

424 

I2
7 

38 37 

Bfi 

37 37 
37.5 

39 

40 42 

44.5 

40 

445 2111 
2H5 

296 

2511 

313 178 
130 

(—40-1) 

(_40-?) 
10 

60 

414 
426 

424 457 
452 

320 
324 

403 4t;: 

}2
8 

37 89 
3li.  5 41.5 

44 

47 

48.5 

51 
454 405 

210 155 

341 

372 

428 

404 

358 384 

> 

47(1 

275 

301 

178 
1(8 

354 388 423 402 356 386 

j  *•**
 

38 

37 

87.  5 

38.5 

:i'.i 

39 

40 40.5 41 440 
413 

814 

110 

352 430 

3111 
339 i 

451) 
4411 

327 

120 1(8 

348 

436 386 

350 

5 
37.  5 86 

87 

37.5 39 

38.  5 

89 39 

4V 

409 412 245 224 378 438 419 414 > 
445 121 

4L'I 

832 248 231 

374 

336 432 

418 

> 
36 39.5 41.5 42 

44.  5 
29.  5 28.  2 27.  G 

27.  7 29.0 

'  29.8 

31.1 32.4 33.8 35.5 37.  3 
819.9 317.0 

289.  3 
21,11.  2 

30<l.  7 357.0 356.0 

Monthly  nirana:  Temperature,  82°.8; 



502 JCXI'HDITION  TO   POINT  I'.AlMNnv.   ALASKA. 

Hourly  >w  <//»//<  nf  tli<-  />Yoo/.v  hi  film- 

'  ilivi  lira  •>!'  <i:llu=r.0000709 

Date. 

o» 

f 

2* 
:;• 

4k 

.V 

r," 

7" 

B> 
»"
 

Juni.  1     | 
407 
4110 

376 383 

4'-'.-. 

IM 4:11 130 

4ir. 
vra 

. 

Triiijii'ratinv    

June  2  .     j 

45 

486 

44 

348 

40 
432 

51 

500 56.  5 S2S 

W 
616 

48 48 48 

278 

55 

53  5 

52 

50  r> 

523 

408 

461 

DM 

461 

521 

08 

at 

368 

44  .". 

r.i.i; 

47  5 

478 

41 

458 

1  ̂ 

BIB 

48 
416 

47  5 

453 

47 
na 

i:'i 

Juno  4                                 J 8H 305 411 

4:»l 

474 

511 

460 
274 
44 

403 

43 
41S 

43 

410 

4'' 

40  r, 

478 

40  ri 

484 

514 

30 

402 
•;7  ". 

544 

373 366 356 M 

410 

113 

44  5 

373 
46 

378 

47 

M6 

47  ") 

395 

48 47 

386 

46 

371 

4K! 

419 
30 

352 349 

W8 

394 434 

473 

BSD 

470 

45  r> 

343 
46 

IB 

468 446 

)-'i 

48  5 

472 

480 

:!!_' 

388 445 

402 

in 
328 

""  ". 

367 ITS MM 
53 

ISO 

-,  ; 

470 

51  5 

M6 .ii.i 

SCO 

304 

443 
502    . 

4:.  I 5S9 

437 

474 
50 

363 
49 

:::.i 

484 

4"  "i 

lU 470 

4"i   ". 

44  5 

Ml 

4  > 

431 
June  0                                   < 382 400 352 404 448 

etg 

643 
343 

393 
408 

858 

41(1 

41-
 

c:.i 632 

3BO 

HM 

414 
400 432 888 397 m 

4  Hi 

IM 

417 402 

418 

398 409 

389 

4  1C 

417 44S 

336 2F8 

300 

4:1:1 

r,  I!) 

516 

m 

r.72 

518 
332 291 

30:1 41:1 

510 520 SSI IM 5:0 

June  12                $ 301 368 885 30* 379 

38R 

112 

445 

358 

48  5 

368 DM 364 377 

4L'l 

416 421 

41'  "i 

144 

M> 

419 374 373 lag MS 071 

47(1 

31)0 
1-  •; 

MS 

417 

37.1 
361 47;; 

7(111 B38 

467 4H 

Juiu'  14                                  5 

370 

4S1 

474 

181 

437 Ett 

330 

303 47U 

41(1 

4r, 

441 574 4    ! 

•Jinn-  15     5 

353 Big 
335 367 na 341 

;:.-i 47  5 

51 

r,]    .-, 

-••  -, 

"»'* 

V 

51 

Jinn-  l(i      j 
320 

347 

336 412 M 4H1 

338 
364 

354 440 890 

7114 

688 518 

117 118 

363 360 

4:;:. 
740 na 824 419 341 

112 500 

313 

r.iii 

571 400 

02" 

B1I 

IM 
:i75 

07 327 
328 

r,:;1 388 

613 

r>lo 

413 MO 

JIIIH-  10                                    5 
368 400 408 442 US 614 607 r.ir. 

4IIK 

922 
400 

402 

480 

660 415 

511 

40 

018 

.lujir  80                    .         -      ̂  
402 

419 411 

413 460 590 580 

47:> 

421 414 

41li 42li 

578 

46  5 

•a 

B-:8 

M3 

4° 

4:17 

June  21     5 324 

587 

460 414 390 

573 

491 

419 
410 

373 

838 

590 449 412 

-,] 

IM 

539 

48  5 

HI 

391 

43  5 

44  (i 

4'» 

371 

354 

171 

387 377 

:;74 

458 m 
348 

48  5 

HI MB n 
B7S 

4't 

379 

429 

409 

4ri 

i"  " 

410 

41   ."' 

4.",.- 

41 

411 
486 484 B96 

741 

618 601 

.M.-, 

tag 
437 580 740 

46 

701' 

44  5 
us 

43  ">
 

571 

4-*  ;, 
210 
41 

610 

40 

470 

4M 

411 460 
503 608 in 518 

l>7^ 
'   400 

42  5 
506 

4° 

616 
42 

458 

4" 

509 

42 

588 

42 

41 41 
477 

40  :. 

m 

i" 

.j  inic  •'.>                       5 
4H2 385 

400 

403 

448 404 

44J 
41(1 

3S8 
44 

390 

44  5 

400 

45  5 

436 

4-,  -, 

173 

4'i  ."> 

458 
4.ri  r. 

4.".9 

44  5 

43 
413 

4  > 

439 

41  5 

118 

<IHIII>  °i;                             ̂  
388 

184 

441 

417 

406 

4ri'.' 

m 

Hil 

RBfl 

41  5 

453 
41 

i::i 

4''  ;"> 

4:i!> 
41 

405 

44 

416 

44 

441 

4"  ."i 

41.5 

41.5 

41 

Jitn.-  L'7                                        5 
MO 418 

418 

08 

4.".) 

430 

(-40!) 

>  i  re  ... 

41'
 

412 

4" 

407 

4-1 

421; 
41  5 

419 

41  5 

422 
41 

714 
41  5 

504 

40 

829 
11 

182 
41 

(-40') 

40 

        *> 

450 

407 

515 

DM 

HI S78 

M3 

410 

469 422 

472 

46 

40  •
" 

618 

4*5 46 

71fi 

4"> 

521 

44 

tsg 
43 

13 

4'' 

•11   ."> 

^ 
302 

475 

i!3 

m 

5M 

360 

5H  f> 

354 

58  5 
374 

ri7  ."' 

153 

5S 

MM 
56  5 

BB 

54  ~i 

:,-• 

387 
5u  5 

446 

470 

4Ki 

4:w 

sa 

in 

138 

BM 

331 

438 

54  5 

r4 

408 

-,  ( 

iU 

-,  1  -, 
428 

r>l 

(L'4 
710 

"0  r- 

H8 

4') 

18 

M'-:i|i    r 47.8 

:i7"  i 

48.1 

397  '* 

48.7 

405  8 

48.5 444  3 48.0 
467  3 

47.1! 
470  0 

10.  0 

41.8 

43.9 
42.  K 

41.8 
110  U 
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omelrr  at  Ugluamie,  Alaska,  June,  1883. 

purl  nt  iln>  hnmiiiital  force.] 

11' 

Noon. IV 

14' 

J5' 
Id' 

11' 

IS' 

19' 20' 

SI' 
22' 

U' 

Data 

470 
333 

387 
386 

359 

277 

228 

145 

27 (—40?) 89 

223 233 

J, 

45 

4.-, 

45 

45 

44 

45 

46.5 47.5 

50 

51 53 54 95 

378 
500 482 (—40?) 417 437 171 

178 298 

—20 

4G3 

158 

248 

i 

359 

41" 
447 

(-40?) 396 398 242 234 

r, 

482 

130 282 

y 
40 

311 
38 37 

30.5 36.  5 37 37.5 

39 
40 

41.5 43 

438 4311 
414 432 400 416 274 

246 428 

881 

387 

3112 
500 

1   .. 

410 
Ml:; 

423 
366 423 420 

271 271 

452 

330 

381 

3V, 

478 

(  •*
 

39 

38 
37 30.  5 36.5 37 

38.5 
38.5 

39.5 40.5 
41 42 43 

890 881 328 341 KM 

276 

435 

462 

419 sat 370 

881 

3-0 

f        * 

404 
432 261 

889 355 

282 
418 459 412 341 400 392 

386 

>      * 

33 32.5 
32 

32 

32 

32 

32 

34 

35.5 

37 

39 

41 

42.6 

4--I 

414 
402 

415 

378 
400 427 409 

440 

439 428 492 

438 

1 

488 420 
417 

400 
374 

386 421 411 443 

442 

426 

495 418 

>    5 

':',    , 

30.  5 36 35.5 
35.5 

35 
35.5 

:i6.  5 

39 

40 

41.  5 

43 

45 

468 
424 395 

320 
20 210 (-40?) 

80 

—25 

239 

327 332 i 

(-11).') 

4:')2 510 416 5 95 212 (-40?) 

42 

—17 

242 

320 

3-J7 

> 
39 38 38.5 38.5 

40.5 41.5 
44 

45.5 

46 

47.  :, 

48 

51 

801 

467 

372 315 
178 208 282 300 340 

294 

858 

363 

8H 
(     7 

410 
474 

359 
330 180 284 287 282 334 2D7 

37.' 

354 

5  7 

43 
42.  :, 

42 
41.5 

41.5 

41 

41 41.5 
42.  5 43.5 

45 

40.  5 

51 

418 447 175 
191 

209 185 

92 

167 132 

103 

326 
3(19 

368 

1 

430 

422 
79 264 

231 
157 

79 
205 140 

203 

317 

390 

378 

i    8 

U 38.5 38 37.5 38 38 38.5 39.5 

40.5 

41.5 

43 

44 47 

4  19 437 
398 

(-40?) 

296 

300 280 169 55 

132 

417 

430 403 

t   0 

430 
428 

409 
(-40!) 248 300 294 

145 

62 

120 401 

422 404 

I  9 

37 

36.5 
36 35.5 35.5 

35  5 

36 

36.5 

37 

39 40.5 42  5 

4,'iU 

409 
422 360 288 270 264 

201 249 388 328 

309 262 i 

452 
398 

414 
38G 

318 
264 

258 

251 

253 389 

332 

317 

264 > 
37.  :. 37.5 37.5 38 

38.5 39.  5 

40.5 

42 

44 46 48 

51 

854 
402 

414 
80S 477 4,-,7 379 

358 452 463 

438 

402 400 i 
460 

4J< 

414 479 460 362 369 454 

460 

439 

39!) 

398 

>  '^
 

42 

41 

40 39.5 

39.5 

39.5 

40.5 

42.5 43  5 44.5 

45 

46.5 

48 

431 

474 

408 

1C5 270 

303 

302 494 

473 

418 412 388 442 i 

452 

445 

482 80 305 

319 365 

484 

468 

420 

410 

390 

40 

\  ^" 

41 
40.  5 311.  5 

39.5 

39.5 

39.5 

39.5 
40 41 41.5 42 

43 

43.5 

304 
870 

372 
455 

427 

371 436 295 

452 

420 349 

410 

413 i 

888 

340 

371 
480 

416 
371 441 318 

448 

427 343 

406 

400 

1 
41 40.5 

40 

40 40 

40 

40.5 41.5 43 44 45 46 

48 

401 
460 417 388 371 283 275 

408 

279 

335 

375 

382 388 

),. 

488 
465 

362 
394 361 286 276 

38;', 

326 361 

378 382 388 

r4 

40 

40 40 

40 39.5 39.5 39.5 
39.5 

40.5 

40.5 

42 

43.  5 

44 

412 389 398 
401 

380 

370 

410 395 337 238 

366 

353 327 

{l5 

48 46.5 46.5 40.5 46 46.5 46 46.5 47.5 

48 

49.5 51 

r>2.  ;, 

808 
451 

415 
403 409 396 418 368 

192 

200 

388 352 370 ) 
394 

428 

412 
409 409 

398 

416 356 

203 

211 383 340 820 /  1C 

41.5 

41 

41 

40 

40.5 40.5 
40.5 

41 

42.5 

43.5 

45.5 

48 

50 

470 
175 

345 398 

487 469 

60 10 

•06 

357 

330 

242 388 

i., 

430 
(-40!) 

gsa 

372 
479 468 

38 

70 

312 

410 

362 253 407 

('• 

41 
38 38 38 38 

39 

39.5 

41 
43 

4.-. 

46 

47.5 

305 231 
421 270 

•JK 

365 170 (-40!) 

210 

494 

342 

i 

331 316 
375 

247 393 

348 

184 

(—40?) 

262 

403 

363 

476 

325 i 
43.5 42.  r, 

42 

41 40.5 40 411.  :, 

41 

41.5 43 

44 45 

46 

(—  lll'l 

418 413 
454 

219 

364 

38 

362 

417 

419 

352 

i 

<-!"!>' 
31)1 425 253 3C« (-40  J) 35 

384 

450 415 

357 

3u6 

5  "*
 

39 
38.5 

37.5 
37.  5 

37.  5 
38 39 

41 43 

45.5 

47.5 

418 421 

•  J  1  '2 

394 

265 
(-40?) 

323 

220 

881 

236 

351 Iw 

4!'l 
5'.'.-, 

442 

4-.il 

410 

347 

260 (-40?) 

350 

242 307 21! 317 

r" 

40 39 

38 38 

37.5 
38.  5 

39.0 
40.5 41.5 43 44 47.5 49 

40.". 

462 405 430 392 407 

350 

368 

334 

364 352 396 

382 

* 
449 421 4.-,; 

488 425 
390 

367 

328 

362 

357 

i  21 

411 
40 39.5 

3<l 

38.5 88 

38 

38.5 39 41 
42.  5 

44.5 47.5 407 4«3 418 333 

140 130 

—20 

399 502 

342 372 

Ifl Ml 478 4U2 
410 

345 

340 

14."> 

157 87 

494 

210 404 > 

40 

H'.l 

38 
37.5 

37.5 

37-5 

38.5 

39.5 41 42.5 44.5 45 

23 

442 333 312 350 

232 

316 419 

344 

200 202 398 

43* 

(..i 

89 

884 137 
334 340 

240 

310 

439 

322 

324 

230 899 

477 

1"
 

:,- 

38.5 

39 

sas 38 38 38.5 39 39 

40 

40 41 

4;,l 402 450 
301 

346 318 317 280 

402 

298 

452 412 429 

(,. 

4.-( 
512 441 404 376 

31  IS 

326 

251 

412 

319 

455 

3:ifi 

42!) 

(24
 

39 
38.5 

38 38 
37.5 

37.  5 

38 39 40 42 

42.  5 

42.5 

4-'. 

444 
426 402 

380 

379 

276 

332 

102 

174 

433 412 

448 » 

463 
458 

417 
394 

403 

;l'.H 

258 

884 

96 102 441 401 

4)6 

> 
  "
* 

40.9 
40 

39  5 39 

39 

38.5 
38 

38.5 

3!) 

40 

40.5 

41 

41 

430 
488 

Ml
' 

300 393 

93 

420 

42_' 

404 397 I 

4  VI 

498 
332 

403 371 

370 
(-40?) 

40 

428 

342 387 

j  26
 

41 

40 40 

40 

39.  5 

39 

39 
39.5 

39.5 

40.5 

41 41 

41   •> 

316 
3!)7 (—40?) 293 

243 

405 357 

388 

10 (-40?) 298 481 

1  1 

87! 
410 

407 (-40?) 309 

193 

497 

358 

405 

-22 

(-40!) 

319 

439 > 
40 40.5 41 41 41 41 41.5 

42.5 

42.  5 

43 43.5 
44  ;. 

45 
4.1-.' 

240 409 345 

272 

!•»'. 

203 

321 290 

282 299 

27,; 

(«* 417 
245 

269 

418 
344 

184 

209 

321 287 

292 

280 

i28
 

41.  5 
42 

42 

42.  5 

43 

44 
47.  5 

4.1 

51.5 

5', 

57 
477 455 4M 

3IH 

397 

124 

300 

898 

889 352 368 i 

498 
449 

431 398 

291 

170 301 

392 

259 372 

{  29
 

4!l  :, 49  5 49 

48 

48 

47.5 

47 

46.5 47 

4K 

49.5 51 

58.  .'' 

38:'. 

4GM 330 

(—40?) 

333 

158 520 324 

4!'.' 

852 818 tin 
3«1 

403 
278 

(—  40!i 

336 188 500 

350 

482 412 330 

\*
 

47 46.5 46 45 
45.  5 

45 

45 41.5 44 

45 

4.-, 

47 

48.  5 

40.9 
40.3 39.8 39.6 39  4 39.4 39.8 40.6 41.6 42.7 

44.0 
45.  4 47.0 

381.5 406.3 380.6 329.  7 337.6 325.  9 
258.2 

253.8 
299.2 

284.3 353.6 

374.5 

Monthly  meaus:  Temperature,  43°. 7 ;  nulling. 



f)0 1 X  TO  POINT  I'.AKltOW,  ALASKA. 

Jlourly  niiilhtiix  <;/'  tin   7.Y"".'.'<  hijilar 

Dute. ii                1»               i' 

1'
 

4» 

5" 

: 

J' 

« 

10' 

July  1     ^ 
476 
487 

SO 

307 

410 
m 

321 

317' 

. 350 

SO 
358 
360 

48.5 

417 
419 

46 

411 

413 

53 

431 

48 356 349 

51.5 

352 

349 

45 

214 

201 

50 376 
373 

400 
m 
46 

359 
353 
53 

432 690 

*38 

453 

696 

449               Oil 409              160 

44 

340 

343 

49 401 419 

388 394 

444 

-«. 

385 
374 
365 

415.5 
500 

3T2 
MI 

436 

47 

a 
4.13 

410 

450 

491 

393 

439 
401 
50 

430 
Ml 
« 

55 

567 

SI.  6 
6% 

48 

396 

53 

409 
411 

.... 

CM 
60S 

363 

424 
380 
50.5 

343 

500 

446 

407 
512 

474 

576 

47 

334 

46.5 
556 

47 

346 

45.5 

380 
399 50.5 

310 

466 •14.;. 

419 396 
376 

49 
803 

$90 
412 

47 

363 

46 

no 

599 

4o 

41J 

KM 

47 

49 

363 

54 

4'J7 

49 
603 

884 

M 

413 

4:, 

446 
44 

415 

56 

449 

564 

464 

4.4 

46 

44 

478 

44 

44fi 44 

IM 

441 46.5 

44 

44 

44 

419 

44 

511               608 

490 
440              391 

JUly    '>                                                               , 

julv  3                       ) 

Julv  4 

July   J                                                5 

Jalv  6 

Julv  7 

Julv  8 

Julv  y    . 

Jalv  10                                   < 

Julv  11 

Jnlv  1° 

July  13                                   \ 

Julv  U 

July  15     | 

53 

448 
412 
56 

455 
454 

381 

564 

50 

44> 
436 

42 
400 
44 392 

395 

44.5 
356 
51 

493 466 

51 

54 490 

400 

483 
M6 

718 
M 
44 

410 
408 

446 
5£ 

•>44 

535 

403 

44 

386 

441 

393 

439 

4!!1 
419 

49 
401 50 
458 
443 

m 
46 

496 
48 

408 
346 
365 
59 

538 

590 

453 
448 421 
427 

440 

4". 

429 

586 
51 

458 
462 

411 

410 Ml 
421 

411 

41.5 446 

46.5 

E9 529 
51 

576 

444 
401 

50.5 

60 
642 
631 

M  
' 

410 

404 

44 

44!» 

444 
43 

433 
410 

44.5 

510 

643 

397 
446 

48.5 

439 

583 

41.  5 

587 
579 

46.5 

47 

50 

£ 
47.5 

4'J 

151 

44 

n 
420 

M.B 

461 

49 

421 

44 

41 

44 

47 

509 

1  - 

417 

4C9 
491 

Ml 
41 

510 

4L' 

581 

50.5 

48 

459 
46 

560 

46.5 

46.5 

441 

41.5 

44 
596 

10' 

- 

491                4'1 

41.3             41 

41                 41 

471 

447 

- 

40 

July  16     5 ( 

463 
447 
46 385 

51.  5 

57 
496 

538 51 
428 

43 

44.3 
389 
385 
41 

344 
341 

50 
359 
374 
50 

387 

:  -•• 

53.5 

307 
316 
417 

4--M 

49 

49 
426 

42 

Jnlv  IT               5 

Jalv  IS                                      { 

Julv  19 

Julv"0 

July  •>!                                   5 

Julv  •>•>    . ) 

Julv  "3                                   5 

Julv  "4                                   \ 
Temperature       

Julv  "3                                   5 

Julv  26                                      5 

July  27    ..                         J 

.1    '  .     -                                      { 

Julv  29 

July  30    . 

Jalv  31        J 

Mean  temperature  .  .  . 
MtiU)  n*dingB 

49  1 
388.3 49.5 

447.0 
49.6 

473.3 49.4 
4C.  1 

- 



KXPKDITIOX  TO  POINT  BAHU'.JW,  ALASKA. 
505 

ometcr  at  UylitKinh,  Alaska,  */«/#,  J883, 

part  of  the  horizontal  I'm* 

,,. 
Noon. 

13" 

,4k 15k 

IV 

«' 
IV" III'' 

M 

nk 

«k 

It* 

1'    (6 

376 

35 
2711 

463 389 (-40-?) 140 <-40-f) 
(-40-0 

(-40-0 44 241 291 
h 

53 52.  5 51 
50.5 

50 

59.5 

52 

H 55 

50 

57.5 

5S.5 

461 372 
403 

4:ill 401 

416 

41(1 

411 

'    ., 

460 158 412 

455 

377 

420 411 

400 

342 

453 450 

5  2
 

43 
4:1 

42.  5 
42.5 12.  5 42 41.5 41.5 41.5 42 43.5 44 

447 359 
401 

403 190 248 1(6 2J6 

288 287 

) 

451 445 
411 118 251 178 

248 

) 
42 42 42 42 

42.  5 

42 

42.  5 41 45.  5 

4S 

50 

54 
490 454 

852 
(74 864 828 410 

382 

410 

362 

'    , 

488 
4511 405 

331 

405 

406 

*   ' 

40 1,\  5 
44.5 

44 44.5 
41.5 

44.5 
45.  5 

45 40.5 

47.5 

49 
485 4(6 372 297 

330 

262 

J      - 

498 
475 427 279 

344 

284 

271 

203 

3411 

5  *
* 

43 

4:i 

43 

12.5 42 42.  5 

43 

44 45 47.  :, 50 
415 4(8 440 

427 

450 

481 

404 

351 

453 

431 
I    0 

428 
848 

887 441 485 

458 

472 

353 

424 

457 

430 

1  ' 

42 
41.5 

41 

41 

41 41 
40.5 

41 

42.5 

42.  5 

43 

44.5 46 
435 440 412 431 450 (-40-0 

—15 

(-40-?) 
304 

409 

410 

(  , 
403 

488 
408 

41T 
508 460 884 

(—40—1) 

—37 

(-40-0 

403 415 

5  ' 

40 
45.  5 

45 45 45.5 45.5 

40 

47.5 
48 411.  5 53.5 

334 47(1 418 804 542 

52  ! 
401 

371 

:i44 
102 

478 

468 

\     fl 

400 399 470 
(—10—0 

414 556 24! 

463 

J 
51 te 40 

45 

43.5 

44  • 

43.5 43 43.  5 

44 

45 
429 450 

42.1 

122 
42!) 

404 397 (54 {  n 
408 454 4ut 396 404 

390 

5  9
 

42.  5 
43 42 42 

43.  5 
44.5 

45.  5 

40 47.5 48 49 49.5 

51.5 
(-40-0 401 

'.'Ml 

433 

4(8 

478 

432 423 

435 i 
(-40—0 417 473 401 

470 

375 

440 

.  460 

429 414 370 ) 
39.  5 

39 

88 39.5 
39.5 

40 

41 

42 

463 
404 

416 

474 

417 

370 

- 413 376 t  ,. 
422 

412 

420 410 
449 

423 348 

378 

408 

373 364 

s" 

43 43 

43 

44 

45 

46 

4(1.  5 

47 

48 

50 

440 4i;o 251 8(6 420 

401) 

438 408 360 lu 
428 467 

400 
895 429 

455 

437 

410 

368 

388 

j12 

43 

43 
42.  5 

42 41.5 41 41 41.5 

41.5 

4" 

43 44 
511 

4:iH 
315 

324 231 181 

290 330 

344 378 

) 

49G 472 344 821 

2:1:1 

196 

273 

368 > 
42.  5 42.  5 

42.  5 42 42.  5 

42 

42.  5 
42 

42.  5 

43 

45 

45.  5 (-40-0 105 
322 
374 

590 
412 430 

(07 

(-40-0 

13(1 

50 

10 

304 

391 

410 
(80 

4112 

475 370 

}u 

43.  5 42.  5 42 41 
43.5 

43.  5 

44.  .1 

45 47 49 
414 411 415 

397 
410 430 (-40-0 (_40_?) 

3,111 

395. 

2/J 

]l
5 

51 

63 

52 

52 

52 

51.5 

53.5 51.  5 

56 
294 172 420 

406 

413 

309 59 175 

(     40     ') 

(-40-?) 

435 460 

495 

t        - 

3(17 448 420 421 55 

119 (-40-0 
(_40_0 

492 

452 

503 J 

44 43.  5 43 42.5 
42.  5 

42 

41.  5 
41.5 41.5 

42.5 

42.5 

4') 

45 
533 

484 

440 

378 

442 

445 

434 417 

254 
241 340 342 

344 

354 
350 

BSD 

}»
 

41 

41 

4'l 40 

40 

40 

41 43 46 

47.5 

49.5 

519 
354 

502 
518 (—40-1) 

216 
420 

460 

289 

211 

(-40-!) 

(—  4I/-0 

5 
42 

403 

44 
44 

44 44.  5 
45.5 

47.5 

50 

96 
432 884 

435 

410 400 

413 324 

345 > 

423 BOS 
3.11 

887 

327 

417 

318 

) 51 
49 48 47  5 

47.  5 

48.  5 49.5 

50.  5 

51 

52 

402 4(5 

828 
2112 

209 

390 41S 

419 

1    ., 

4)i7 I'.IU 814 

313 

410 

414 388 J 

43 43 

42.  5 

42.  5 
41.5 41.5 41.5 42 42 

42.  5 401 

475 

431 

430 420 443 

443 412 382 

382 

>  *M 

474 477 
427 

431 414 

440 410 
309 

) 

40 

40 

40 40 40 4".5 

41 

41.5 43.5 

44 

44.5 

458 452 451 

4..0 

454 

455 430 

401 

4511 403 

458 
400 

384 

)"
 

31) 

89 ::n.  5 

88 

39.5 

40 

41 

41.5 

12.  5 
564 492 

401 

405 
463 

443 402 i 
527 464 

454 484 

4(8 

407 

482 

413 

39!> 

S 

41.5 

42 

44 

47 

47 

547 
4:;n 

512 484 508 

210 

(—40—0 

402 
4211 

1  14 

511) 510 

237 

(—40-0 15 

4  HI 

i 
40.  5 

40 

39 
41.5 

44 

46.5 

48 
470 

145 
400 

287 207 

'.,-, 

487 

440 

202 

441 

472 404 

4'. 

44 43.  5 48 
43.5 

43.5 

45 

47 47 49 524 514 

109 

501 

371 

(or 

565 

.'42 

459 
281 162 

170 406 

•r: 

42 

41 40.5 41 40 

495 
22(1 

414 421 

438 427 

415 

'  '7 

49tl 471 
52  1 

312 

(88 

222 

4S7 

421 

41(1 
41 

42.  '' 

12 
42  5 

42.5 

43 

41.  D 45 

40 

47 

111 

4!1 

455 457 481 486 451 

882 

410 

434 

449 

42S 

404 
411(1 

105 
503 

•in  i 

481 

45H 

•    3110 

412 

4(9 

420 

111 

41 41 40 40 

40 

41 42 
43.5 

44 

46 

47!l 
446 430 427 

413 430 

4111 

\  *Xi 486 477 
455 

440 

433 431 

J 
 *" 

'.lf~   5 

88 37.  5 
37.5 

4(1 

42 550 
(—40—!) 211 

432 

MO 

170 

500 
172 

248 
M 541 202 

i 
 " 

37 

37.  .5 

37 

37 
260 193 

486 

30 
(—40—0 

108 1(1 218 
241 201 120 

40 

(—40—0 
188 

IOS 

433 

s"1 

36 37 

40 42 

43.2 
43 42.6 

42.2 42.4 
42.3 

42.5 43.  3 43.9 

IV  0 
40.  1 

47.4 
48.4 

421.6 387.0 398.1 
341.7 

320.3 

•289.  1 

274.2 

JI.  Ex.  44- 

-04 

Monthly  lucaus:  Temperature,  45°.8 ;  rcadiugs,  408.8 



506 KXI'KIMTION   TO  POINT  HAlMv'OW,  ALASKA. 

Ilonrly  ri'inlhif/.s  of  tlic  /.'/•<«)/,<•  Infilnr  magnet 

[To  reduce  readings  approximate!  J  I"  a  tinifonn  .srii.'s  .-.iililr.n'I  In7.0  divisions  from  :ill  muling  aft«  Au^n^!  7,2:1  hour.!,  t!. On.-  division  of  si-;i:,-     .00007GO 

Date. 

0* 

1" 

2" 

»k 4' 

8" 

0' 

7h 

p 

t* 

10' 

AUK.  1     { en 380 

356 

323 

420 446 001 6C4 386 

673 

347 

Temperature    

AMI:.  2      \ 

45 448 

48 
4IH 

49.5 

488 

49 
541 

51 M 
770 

51 

60 

.-n  :, 

49 

481 

48.5 \ 
51  5 

M 48 48 

47  5 

47 

613 

BM 

44  5 
697 

411 

Au"  3                   \ 
400 413 442 541 

589 

H8 471 

51(1 

f.U 

456 

400 

-,. 

407 54 
439 
54 53 58 

480 

469 

47(1 

487 

r.7o 

486 An"   4 
401 493 

MM 

492 

49(1 

404 642 

641 515 452 

47 
492 

47  5 
487 
47  5 

501 

47  -, 

600 
48 4:i4 48 

r,vj 

604 

614 5U 

465 47!) #78 

4RO 471 

479 

516 481 654 

565 

60 

4C3 
45  5 

476 

45  5 477 
46 

483 

45 

(78 

44  5 

481 

45 

518 

45 

508 

4"i 

570 

A  no-  G             £ 
5H8 

510 

561 

KM 

n« 

031 

or> 
662 

.-,:,;, 

43 

SOS 

43 
560 
44 

621 

768 

070 

710 640 

688 

876 

\»"    ~ 

534 570 

4!>.'i 

521 

610 587 

560 

554 
4*  5 

528 

42  5 

620 
42 

517 

r.47 

(17(1 

l>!  1 

(104 

G12 

An"  8                                   J 
4S« 

409 
G18 

KM 

7-J7 

(.VI 

710 

en 

511 
45 

500 
45  5 584 

48 

910 

48  •"> 

719 

"•')  5 

681 

-•> 

04K 

70! 

834 

612 

An"-  t> 

580 563 

654 

6:0 

619 817 

(CO 

C511 
088 

DM 
ii»  5 

560 

63  5 

tst 

62 

620 

6° 

BM 

62  5 

any 

63  5 

611 
63 

686 

678 

657 

An"  10           \ 
644 643 

664 

G44 en 637 

710 

6.  i2 
BOO 63 

•     643 

64 
004 

111  5 6'6 640 
n 

643 
88 

C.'.2 

61  5 BOB 

BSO 

54  5 

(iL'l 

All-.  11     ^ 

660 

659 
56 

042 
650 
54  r. 610 644 

-,4 

MS 

-.- 
7M 

ri'; 

870 

878 

V   •") 

881 
870 

841 

7;>4 
808 

716 

All  IF  12 
720 700 DM RIO 

77ii 
CM 682 

717 

707 
718 
55 

697 
55 

693 

56 

697 
r>"    r. 

715 
54 

7:10 
Vi  5 

680 

ii  ii 

633 

712 700 

Aug  13                                  $ 
685 

754 

082 

BBS 

6«6 

7l>« 

718 727 

680 

57  5 

nt 
57 

«70 

r.f.  5 

70!) 

r,  j  • 

7(10 

58 

686 

V   r, 

686 

52 

r»0 

888 71  2 710 

An"   14 
•I 700 

6KO 

703 7?0 

701 

722 

618 

720 

717 895 

49  5 

715 

49  5 

702 
51 0711 

-,  : 

702 776 
51 

710 

770 

731 

738 

Auft.  15     | 
714 708 746 770 741 781 770 700 686 

712 

717 

718 

Temperature    

An--  If.     I 49 

668 

52 

703 
54.5 

705 

53 
701 

5li.  5 

702 52.  5 709 
55.5 

707 

r.r,  .-> 

7«S 

54 

7  jr. 

52 

724 

H 
742 

t 

62  5 61  5 
60 

GO  5 59  5 
59  5 701 

57  5 

704 

58 

729 

56  5 

693 

71  , 

An"    17               $ 
720 712 

700 

715 694 709 707 700 

793 

730 

730 

716 47.5 

713 

48 
704 

48  5 

713 
48 

705 

47  5 

712 

47  5 

709 

47 

714 
46 

720 

741 

733 

Aup  18     j 710 
703 

697 

685 

728 

751 727 

724 645 702 
712 

48  5 

703 
50 

700 

r>l  5 

OH 
n 

7:;0 

n 
748 

739 

736 

802 

610 

767. 

AU"  rt 

811 
763 

7'J4 

B8I BOO 881 742 715 752 

758 

74:. 

819 
43 

758 
43 

780 
43 

sat 4°  5 780 

41  5 

1171 

4° 

740 713 780 

700 

72H 

An"    i»0                        5 
684 

704 

713 748 

7«ti 

088 710 

8(10 

7-:7 

780 

784 600 

43 

689 

44  5 7.)!) 

46 
750 

748 730 

708 

797 

7ilO 
789 752 

Aug  21                                  5 
726 

.  733 678 

742 

769 758 747 
7iiO 

778 

661 
7SS 
36 

735 

;i7 

675 

36  5 

728 

36  5 

742 
36 

766 

36  5 

758 713 

700 

787 680 

5 719 

730 

768 

718 

709 736 731 735 

792 

802 

7:.:. 

720 
37 

730 

38 
700 
38 

717 

713 

38  5 

724 
40 

736 731 

7:!:-) 

SO.'. 

7:,1 
An"    28                          ...  J 

R8 743 828 790 784 742 850 849 

831 

760 787 
/ 

7..:' 

40 

740 

40  5 

836 

40  5 

nt 768 741 

!I01 

8'J3 
761 

787 

A  uc  *>4                                  $ 
C94 

748 

737 780 803 

816 

817 

7SL> 

780 

783 

639 
7C3 
44 

749 

45 
737 

40 

780 
46 

800 
46 

826 
45 

821 786 78! 785 625 

$ 
751 

735 768 743 

745 

770 787 

8.'3 

829 

768 805 

756 
41 740 40 

761 
40 

739 

40  5 

741 
40 

771 

40  5 

782 

630 810 

7ir, 

812 

Atrr.  'JC... 
731 731 734 

735 730 

749 

743 

77! 
j 736 

:;'i  '. 

728 
41 734 

735 733 729 

741 710 

709 771 

Ail"   "7                                  5 
762 7CO in 7M 745 704 778 706 

759 

754 

800 

   ( 

761 

44  5 

757 
44 

752 
44 

7C1 

43  5 

764 
43 

764 

43 

779 788 761 

758 

806 

Mean  tempt'ratnre... 47.7 

498  5 

48.3 

500  2 

48.6 
508  1! 

48.4 

Mil  ", 

48.  r, 

'V'H)  " 

48.4 

560  8 

48.0 

657  1 

47.2 
4fi.  3 

45.  4 

44.8 



EXPEDITION  TO  POINT  HAIiKOW.  ALASKA. 
507 

oinctcr  at  Uffltttnnle^  Alaxka,  Auf/itxL  ISS.'t. 

1'imnil  ;iH  follows:  Mean  of  7  day  a,  Augunt  1  to  7,  inclusive),  4GO  !t;  ineaii,  August  8  to  14.  inr!n  >ivo  r..".;:  !)    dilTorrm •<•   187  O.J part  of  the  horizontal  force.] 

11* 

N....II. 

HI 

14" 

I5b  . 

16" 

17b 18" 
ID" 

20'' 

21K
 22* 

23' 

Date. 

25 570 
330 494 376 

513 330 

249 

290 

502 100 159 404 

J«
 

48 
48 

47 

48 

47 47.5 47 47.5 47 
47.  5 

4(1.  5 
49.5 51 

(OK 
551 

392 382 317 

440 

488 458 HI 344 

365 

(  , 

4r> 526 504 

370 

407 377 

441 

434 452 396 370 

vn 

\  *
 

41.5 41 

41 
41 

41 41 
41.5 41.5 

4J.  5 

44 

4G 48 50.5 
667 500 

480 371 4ea 470 403 4115 403 

437 

423 
4111 

43C \  i 

57.-, 

489 465 

.T.I2  - 

168 474 

474 470 461 

4;i5 

442 

417 437 

I  3
 

44 
43.5 42.5 

42 

42 

41 

41 

41.5 42 

48.6 

45 

45.  5 

46 
r>vi 

53!) 
511 

485 
470 499 508 521 482 451 

412 

445 446 

)   4 

548 

537 
472 482 481 507 512 

478 

450 

406 

4m 442 

(  4
 

4J 

42 

41.5 
41 41 41 41 41.5 42 42.  5 43 44 

45.5 

6JJ 537 542 508 

Ui 

491 572 484 

285 

214 286 

448 
44i( 

1   , 
:VS 

KM 

506 
4!ll 537 501 501 

300 

234 8(8 447 448 

(  5
 

41 40.5 40 

88.  5 

40 

40 40 

40 

40 

40.5 

41 

42 

43 

4-is 549 
CM 430 409 

210 

332 

219 

(—40—0 

175 

314 

451 

?  * 

48  j 
420 

518 
585 435 397 

120 

258 188 

(—40—?) 

318 

470 

\  *
 

41 40.5 40 

40 

40.5 

411 

40 

40 40 40 

40.5 

41.5 

41.  5 K.j 5.-.H 
568 

583 
160 888 

430 

360 

401 

(80 

420 470 

(     7 

5S9 
658 

574 
125 388 

401 

364 

401 

550 415 

»57 

533 

i  
   7 

40 40 

40 

40 
39.5 

40 40 
4(1.  5 

43 

43.5 

44 44 

6CO 5711 

on 

352 

517 

519 

652 

551 
:,75 

50:t 

5UO 

590 

i  a 

C.il 

50) 

(109 
138 

5:>3 

538 

5511 

550 

H7 

569 595 582 

J  8
 

4!> 411 49 

49 
49.5 

49.5 
49.5 50.5 

52 

53.5 

51.  5 

60 59 
094 

0-fi 

612 613 

545 

571 612 

Oil 

fill 

G15 

<;:i2 

B28 !  a 028 

614 628 
575 662 577 CIO 

eo- 

613 

60(1 

630 634 

5  9
 

55 
53 52 51 50.5 

51.5 
52 

53.  5 

ns 

5(>.  5 

61 

83 

7Z8 884 693 

075 680 

684 on 

577 

632 

635 

658 

665 

»,„ 

r-:. 700 693 

67(i 

696 

685 

C21 580 630 

035 

OBJ 664 

r° 

u 

4:1 

48.5 
4K.  5 

48 
47.5 49.5 

51 52 

55 

56 
C77 TM 

7115 

(i24 
881 572 

852 

H8 

618 733 MM 

720 

734 5n 
130 67:2 701 

615 
005 617 634 590 601 738 702 723 728 

J11 

47.5 

48 
47.5 

47 

47 

40  5 48.5 
47.  5 

47.5 

48 49 50 53 
725 718 712 

091 
MS 608 562 347 

610 

601 

615 610 

645 

I  19 

727 7-->3 
695 

641 073 517 407 530 601 622 611 072 

i12 

52.  r. 51.5 

51 

50.5 
4<J.  5 

49.5 
49 49 

50 
52 

54.  5 

56.5 

7)0 

725 075 
780 701 

888 

598 

509 

605 

595 

574 f>76 

547 

(n 

7:;l 727 CS3 
fi90 

637 603 

523 

617 

581 

548 583 

560 

S13
 

48.5 

4K 
47.  5 

47 

47 
40.  5 

47 47 47 

47 

47.5 48 49  5 
702 703 

708 

678 605 

620 685 642 596 

673 

703 ).. 
70S 

711) 

7'J4 
707 

715 

691 611 584 

674 

625 

598 

674 

700 

r4 

44.5 44.5 

44 

44 43.5 43 
42.5 

43 

43.5 

44 47 

47 

47.  5 

769 719 750 731 738 

725 

707 

f99 

703 688 700 

702 689 

\a 

53 53 50 50.5 49.5 50 

50 

: 54 

56.5 

58 

58.5 
755 

728 
TH 737 

72(1 

718 737 

71.1 

720 

713 li'>K 

714 

720 

d« 
725 

715 
715 

722 

728 713 

723 

727 

720 

712 

703 

718 710 

s18 

S3 
to 51 

f.l 

50.5 50.5 
49.5 49.  5 49.5 

49 

49 

49 
48 

138 
710 

7:  15 

730 

7..,-: 

722 

740 737 

720 

701 724 708 i.. 
748 

739 7.111 742 

80S 750 

721 732 733 720 701 

719 

715 

I17 

41 
44 

44 
43.5 

43 

42 
41.5 

40.5 

40 

41 

42 

45 

47 
e»j 612 628 670 

721 

735 

537 

615 

674 400 442 471 COO 

(., 

r«i 700 

697 
701 

730 712 406 

654 707 

395 

429 460 670 

j18 

4:, 
45 

44.5 
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0 
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38 
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36 

35.5 

36 
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898 719 

635 680 
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743 
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{„. 
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739 693 
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1 
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35 34.5 34.5 
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34 
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37 
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38.5 

39.5 41 

44.3 
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Monthly  mpaus;  Temperature,  45°. 5;  readings,  501.2 
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The  monthly  means  of  the  bifllar  readings  appear  quite  irregular,  produced  by  large  dis- 
turbances and  by  change  in  adjustment.  The  latter  became  necessary  in  consequence  of 

the  effect  of  temperature  and  moisture  on  the  suspension.  During  the  winter  the  observatory 
became  thickly  coated  with  ice  ou  its  sides  and  roof,  which  during  thawing  weather  kept  the  inte- 

rior atmosphere  in  a  state  of  extreme  moisture.  The  observed  variations  in  the  length  of  the 
suspension  fibers  and  in  the  torsion  of  the  two  declination  instruments  may  be  thus  accounted  for, 
and  the  greater  or  less  stiffness  of  the  fibers  was  probably  occasioned  by  moisture  deposited  upon 
it  freezing  and  thawing  alternately.  The  effects  on  the  readings  of  changes  of  temperature  and 

gradual  loss  of  magnetism*  of  the  magnet  or  of  such  secular  change  are  small  compared  with  the 
above  irregularities  from  other  causes.  It  would  seem  desirable  to  use  metallic  suspension  in  the 
place  of  silk. 

The  September  mean  (619.5)  was  corrected  to  519.1  by  application  of  a  rough  correction  of 
—318  divisions  to  the  readings  of  the  first  six  days,  found  by  comparison  with  the  mean  of  the  suc- 

ceeding six  days. 
In  August,  1883,  the  mean  reading  was  higher  (639.7)  than  at  ;iny  other  time,  and  it  was  evi- 
dent that  the  adjustment  of  the  instrument  had  from  some  unknown  cause  been  disturbed.  One 

of  the  observers  (Mr.  Maxfield)  states  that  when  he  took  down  the  instrument  on  the  27th  he  found 
that  the  adjusting  screw  which  holds  the  thread  and  determines  the  distance  between  the  threads 
worked  rather  loosely  in  its  bearings,  whereas  it  was  very  tight  when  the  instrument  was  first  set 
up.  It  is  difficult  to  fix  upon  a  particular  time  when  the  rapid  increase  iu  the  readings  com- 

menced, but  it  was  most  probably  between  August  7  and  8,  and  lasted  for  two  or  three  days  before 
the  instrument  settled  again  to  a  fixed  condition.  A  slow,  progressive  motion  is  apparent  from 
the  last  two  days  of  July.  For  our  present  purpose  the  matter  is  of  little  importance,  since  we 

shall  deal  strictly  in  a  ditt'ereutial  way,  only  aiming  at  roughly  comparable  absolute  readings.  In 
order  to  reduce  the  monthly  readings  during  August  roughly  to  a  uniform  scale  a  correction  of 
—187.0  divisions  was  applied. 

of  monthly  mmii   rallies  (in<-liixirr,  of  Hlxturhii  AWX  iiiut  inic'in-cc/cd  for  cJi«ii<j<s  of  tem- 

perature anil  rariation*  in  ncnlc  ctt  I  tie*)  of  the  hourly  reailinys  of  the  J-irouke  ln'fihir  •matjnetomt'ti-r  at 
Uglaitmir,  Altutka,  188ti-'s:5. 

Giittiugeii  civil  tirno    

i* 

jk             2k             31,             41 5'             6*             :'              S"             »'            10" 

11" 

TJglaaraio  civil  time     1  Noon+53«.6 13*53-.6  14*53-.6  15'53».6  16L53".8;  17*53".«  l*-5:;'".ii  19»53».6 21'53».G  22'53".0 23'53-.« 
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490.0 

477.  (I 

441.6 

3B4.  i) 
408.0 
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515.  0 
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4tiS.  ti 

452.  II 
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4S8.  7 

424.  C 
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4211.  1 

4sj'  t; 

553.1 

501.8 

451).  1 

417.7 

344.3 

445.  1 

521).  fi 
104.9 ' 

372.1 

: 

4-l.li 

•  '••                   .... 

March 

>l;iv    

Ji.lv 

August  1  to  27,  inolusivc 

(ioitingen  civil  time  . Noon. 

13" 

14' 13' 
f(>' 

17 

IS' 

111" 

20" 

21* 22* 

TTglaamie  civil  time  .  , 0'53".6 2'  53".  6 
3'  53"-.  6 

4'53».G 

8'53».6 
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504.4 508  4 500  4 487  4 
498.9 

4K1.1 

500.9 

401  1 442  1 
405  9 

171  .•• 

396  3 
:«;.-  7 

4.'il.  2 

440  5 
403  5 

40"  7 

•f"  t; 

450  8 

47il  .- 

1883. 

370  8 336  4 
335  1 339  8 

319  8 

Mil.  " 

400.  4 

•14'l  * 

•;]"  7 

344   1 401.9 
Maivh 37'*  4 

i'i  ;: 

411    4 Ai.nl 
311  0 

M'IV 
3Ir>  (I 

•'17  f; 

406  3 

July 

398  1 

'(41  7 

47"  S 473  4 

4(il   " 

441  2 4DO  4 

Hit;  i> 
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-.11).! 

187.8 
100.4 

:i;7.  u 
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41U.4 

The j  ure  now  over  thirty  years  old.     They  wiv  HMM!  ;it  Washington  iu  Ib53. 
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Solar-diurnal  variation  of  the  horizontal  force  (inclusive  of  disturbances),  expressed  in  scale  divisions 
and  uncorrected  for  changes  in  temperature. 

Gottingcn  civil  time. 

0" 

1" 
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7" 

Uglaamie  civil  time. 
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+51.0 +73.7 
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+72.3 +101.2 +102.  6 
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+  72.3 +  72.5 
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—13.1 

—21.  8 
—  12.  4 10.7 

+  40.7 
+51.9 
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+18.5 
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18.3 
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19" 

20" 

2|L
 22" 2S» 

«•. 

Scale  value 
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0.0000 

1882. 
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—  9.  « 
—18.2 

+10.0 
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+  3.7 
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Monthly  mean  oahut  of  the  hourly  readings  of  tht  thermometer  attached  to  the  Hif<l<ir  magnetometer  and 
expressed  in  degrees  of  Fahrenheidi  scale. 
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2.2 

—1.4 

6.6 
28  2 
39.4 
42  3 42.7 

33.8 

17.5 
1  7 

—  8.7 

—6.4 

2.2 

—1.5 

6.7 
29  0 
39.8 
42.5 42.5 

33.9 
17.6 

2.3 —7.5 

—5.4 

3.0 

—0.9 

7.0 

29.8 
40.6 
43.3 

42.  8 

38.9 17.5 
2.3 

—7.9 

—5.6 

2.6 

—0.9 

8.0 31.1 
41.6 

43.9 
43.1 

34.4 
17.4 
2.3 

—8.0 
-5.7 

2.5 

—0.6 

9.5 
32.4 42.7 

45.  0 43.8 

34.9 17.5 2.5 

—3.1 

—5.7 

2.8 
0.0 

11.0 
33.8 
44.0 
46.1 
44.7 

35.3 
17.7 

2.6 

—8.1 

—5.8 

3.5 

0.9 

12.8 
35.5 

4fv  4 
47.4 

45.9 

35.8 
18.4 

2.9 

—8.2 

-5.4 

4.0 
2.1 14.5 

37.  3 

47.0 
48.4 
47.1 

+35.  "I 

+  18.   4 

+  2.   7 

—  8    0 

—  5.    8 

+  3.    7 
+  1.   5 

+.12     1 

1883. 

Mauh  . 
April May 

-32,    8 
-43.   7 

-46.   8 
-45.   5 

Jnn«     . 

April  to  Sentember.inclusive  .  .  . 
•  i  to  March,  inclusive    32.2 

0.7 

16.4 32,4 08 
16.6 

33.0 1.5 
17.3 

33.6 
1.3 

17.5 

34.6 1.  S 

18.0 

35.8 1.5 

iae 

37.  0 
1.8 

19.4 

38.4 
11 

20.3 

+35.   8 

4-  2.    1 

+19.  « TEMPEEATUEE   COEFFICIENT. 

There  were  no  .special  observations  made  to  ascertain  the  effect  of  changes  of  temperature  on 
the  magnetic  moment  of  the  Itiiilar  magnet;  the  instrument  was  mechanically  compensated  as  near 
as  could  bo  judged  ;  we  have,  therefore,  to  determine  the  outstanding  effect  by  means  of  the 





SOLAR-DIURNAL  VARIATIONS  OF  THE  MAGNETIC  HORIZONTAL  FORCE 

Observed  at  Uglaamie,  Alaska. 

( Ditturbances  included.) 
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onliiuiry  hourly  readings.  During  lss_>,  one  lamp  was  continually  burning  in  the  observatory, 
but  early  next  year  three  lumps  wen-,  kept  burning,  tlic  supply  of  oil  in  StM8  being  greater  Ilian  was 
at  iirt-t  supposed.  The  annual  average,  temperature  in  tlic  observatory,  as  shown  by  a  Fahrenheit 
thermometer  inside  the  x.inc  cover  of  the  bililar,  was  +  1!»°.0  or  —  7°.22  C. 

In  consequence  of  the  irregularities  in  the  state  of  the  instrument  as  shown  by  the  monthly 
mean  readings,  the  only  available  method  for  deducing  the  temperature  nellicient  <j  appeared  to 
be  that  of  selecting  a  number  of  consecutive  and  umlistnriicd  days  at  times  when  the  temperature 
was  lapidly  changing,  and  lind  for  each  case  the  apparent,  change  of  the  daily  means  in  scale 
divisions  corresponding  to  a  change  of  1°  iu  temperature.  The  following  values  were  thus  found: 

Dato. Change  of  the 
daily  riteuus. 

Corresponding clinngo 

in  ti-in]H-r:itnn-. 

(lliiiiiKo  for 
1°  Fahrenheit. 

188::. 
October  30  31           

t 

+  05 

o 

+13.4 

d 

+4.1 

+  20 

8  0 

-3.3 

+  27 

—  7.3 —  3.  7 

—39 

+11.  0 

—3.5 

+44 

—10.3 

—4.3 

+40 

7.4 

—5.3 

March  11  12             
+  16 

+  «.  8 

+2.4 

J  uly  1'J,  20    

+37 

-  8.3 

—4.5 

It  is  proposed  to  adopt  provisionally  the  mean  value  —2.2  ±0.8  which  is  equivalent  to  a. 
decri'itise  of  0.000105  part  of  the  horizontal  force  for  an  increase  of  temperature  of  1°  Fah.  or 
3  =  0.000165 

In  the  following  table  the  values  in  columns  3,  4,  5  are  unconnected  for  changes  of  temper- 
ature, the  next  three  columns  show  the  temperature  differences  for  which  corrections  were  required, 

and  the  last  three  columns  give  the  diurnal  variations  thus  corrected.  The  values  are  laid  down  on 
the  accompanying  diagram. 

Solar-ditiriKtl  curiation  of  the  horhoii-tnl  force,  inclusive  ofdistitr''finces,  and  expressed  in  parts  of  the 
force,  at  Ugla&mie,  1882-'83. 
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Temperature  difference. Solar-diurnal  variation. 
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• 0 o 0 

0" 

Noon  +53.  6 
+.00017 

+.  00348 +.00184 

+3.1 

+0.7 +  1.8 

+.  00069 
+  .00360 

+.00214 
1 13         +  5X  6 

.  Oix.sl .  00389 
.  002JO 

+  3.6 +  1.3 

+2.4 

.00140 .0041(1 
.  (10276 

2 14          +53.6 .  00170 .  00424 

.  on-jiw 
+  4.2 +  1.7 

+2.9 

.  00452 

.00346 

3 

15 

.  00377 .  00506 
.  00442 

+  3.8 
+  1.8 +2.8 

.  00440 
.  oof,:iii 

.  00488 
4 18         +  53.  0 .00497 

.00586 .00542 

+4.0 
+2.3 

+3.1 

.  00503 

00021 

.  (Mi.'i'.rf 

5 17         +53.  6 .  00538 .00548 
.00544 

+3.4 

+  2.1 

+2.7 

.00594 .00563 (Hl,..-!l 
6 18         +53.6 .  00030 .00497 

.  O0."i(»3 

+2.8 
+  1.9 

+2.3 

.  00076 .  00528 
.00601 7 19         +53.6 

.  00360 
.  00461 

+  1.0 
+  1.5 

+  1.5 

.  005H2 
.  00301 .  004^6 8 20         +53.  6 .00171 

.  OOL'30 
.  oo:;53 

+0.6 

+  0.3 
+0.4 

.  OC481 .  OOU41 .  00300 

9 21         +53.6 .  00376 
+.  00138 .  00257 

—0.4 —0.4 —0.4 

.  00369 

+.00131 

.  00250 
10 22         +53.6 .00181 —  .  00005 

+.  0004S 

—1.4 

—1.0 
—1.2 

+.00128 

—  .  00081 

+.00022 

11        23         +53.6 .00173 

—  .  00071 

—2.2 

—1.3 —1.8 

—  .  00f02 

.00194 

—.00101 

Nora. 0"       +53.  6 
—  .  00070 

.00136 
.00103 

—2.6 

—1.2 —2.0 

.00113 
.00156 .00136 13 1         +53.  6 .00175 .  00247 .  00211 

—3.1 
—1.3 —2.3 

.  (10220 

.  00268 
.  00249 14 

2        +53.6 .  00248 .00494 .  00352 

—3.5 

—1.4 
—2.5 

.00306 .00177 
11 3         +53.6 .00279 

.00416 .  00347 

—3.6 —1.5 
—2.0 

.  00338 .00441 
.  003110 16 4         +53.6 .  00354 

.  00427 .  00391 

—3.6 
—1.4 —2.6 

.00413 
.00150 

.  00434 

17 

5         +53.6 .  00504 .  00510 .  00537 

—3.4 

—1.3 
—2.4 

.  00620 .  OOM1 .  00577 18 6        +53.6 
.  OOO(il) .00557 .  00608 

—2.8 

—0.0 —1.7 

.  00706 .  00507 
.  00030 19 7        +53.  6 .00587 .  00540 .00564 

—2.2 —0.8 

—1.5 

.  ciir,2:; .  00553 .  00580 
20 8        +53.  6 .  00403 .00461 .00468 

—1.2 
—0.8 

—1.0 

.  00473 .00474 .  00474 21 9        +53.6 .  00268 
—.00266 

0.0 

—0.6 —0.4 

.  0020S 

.  00274 
22 10         +53.6 .00178 

+.00011 

—  .  00083 

+  1.2 

—0.3 

+  0.4 

.00159 

+.  00006 

—  .  00076 

23 11        +53.  6 —  .  00059 

+.  00205 +  .(10073 

+2.6 +0.2 +  1.3 

—  .  eooio 

+  .00208 

+.00094 

At  Uglaamie  the  daily  maximum  value  of  the  horizontal  force  occurs  between  the  hours  5 
and  7  p.  m.,  and  the  daily  minimum  about  7  a.  in.;  there  is  also  a  very  slight  indication  of  a 
secondary  disturbance  in  the  regular  progression  between  3  and  5  a.  m.  corresponding  to  a  second- 
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ary  maximum  about  6  a.  in.  as  exhibited  at  Toronto,  and  more  strongly  at  Philadelphia  at  5J  a. 
m.  where  it  constitutes  the  principal  maximum,  the  secondary  occurring  at  4  p.  m.  The  maximum 
at  Toronto  takes  place  between  4  and  5  p.  m.  and  the  minimum  about  10  a.  m. 

The  diurnal  inequality  in  the  whole  deflecting  force  acting  in  the  horizontal  plane  may  bo 
exhibited  graphically  both  in  direction  and  magnitude  as  in  the  annexed  diagram. 

The  origin  of  the  co-ordinates  represents  the  normal  declination  and  horizontal  force,  and  any 
line  drawn  from  it  to  any  part  of  the  curve  will  represent  in  direction  and  magnitude  (according 
to  scale  of  diagram)  the  deflecting  force  acting  at  the  time  as  marked  against  that  point.  If  for  any 
time  the  angle  y  equals  the  westerly  deflection  of  the  horizontal  needle  the  deflecting  force  produc- 

ing the  same  is  IT  sin  y,  and  when  expressed  "in  parts  of  the  horizontal  force  simply  sin  </.  A  deflec- 

tion of  v  minutes  corresponds  to  ,-  or  0.000291  y,  parts  nearly.  The  table  of  the  solar-diur- 64:61.  7 

nal  variation  of  the  declination  contains  the  values  of  y  for  every  hour  of  the  day,  and  the  corre- 
sponding change  in  the  force  at  right  angles  thereto  is  contained  in  the  preceding  table  of  the 

variations  of  the  horizontal  force ;  these  two  components,  the  westerly  and  northerly,  appear  com- 
bined in  the  diagram.  It  will  be  seen  that  the  disturbing  forces  act  more  energetically  in  a  plane 

approaching  closer  to  the  true  than  to  the  magnetic  meridian,  and  that  the  usual  character  of  the 
representation  is  changed  by  their  action,  that  half  of  the  curve  containing  the  hours  21  (9  p.  in.) 
to  2Ja.  m.  being  thrown  far  to  the  westward,  forming  a  loop,  and  beyond  the  branch  containing  noon ; 
on  the  other  hand,  the  great  extension  of  the  deflecting  force  between  7  and  8  a.  m.  is  wholly  due 
to  the  great  activity  of  the  easterly  disturbances  about  these  hours.  This  will  become  clear  when 
the  disturbances  have  been  separated  from  the  normal  deflecting  forces,  and  a  diagram  for  the 
latter  alone  is  presented. 

DIURNAL   VARIATION   IN    THE    WHOLE  DEFLECTING  FORCE  ACTING  IN  THE   HORIZONTAL   PLANE. 

[The  intensity  of  the  total  horizontal  deflecting  force  is  expressed  in  parts  of  H  and  all  its  disturbances  are  included.] 
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THK    VKIM'K  'Al.    MA(i.  \KTOMKTEU. 

Tlie  length  of  1  division  of  tin;  scale  is  I""11,  the  radius,  mirror  to  scale,  is  1.7  HI"1,  hence;  angular 

value  of  1  division  of  scale  =  1'.  In  consequence  of  the  great  sensitiveness  given  to  flic,  instrument, 
which  was  nearly  double  what  it  was  intended  it  should  have  a  few  of  the  largest  disturbances 
were  beyond  the,  range  of  the  instrument  during  November,  and  thus  tailed  to  be  recorded. 

(1)  Adjustment  and  determination  of  scale  value  September  9,  1882,  noon.  The  knife-edge 
was  brought  into  the  magnetic  meridian  on  the  leveled  agate  supports;  the  magnet  was  balanced 

at  llh  22m  p.  m.,  Gottingen  time;  the  fixed  and  movable  mirrors  were  made  to  read  500. 

Observations  for  time  of  otic  oscillation 

and 

Magnet  supported  ou  knife-edj;e. Magnet  suspended  by  threads. 

m.      8. 

10  oscillations  were  performed*  in    2    18.  0 
16  oscillations  were  performed    in    3    25.  5 
1C  oscillations  were  performed    in    3    2S.  0 
16  oscillations  were  performed   in    3    33.5 

8  oscillations  were  performed   in 
10  o-  ̂ illations  were  performed   in 
1(1  osi  illation*  were  performed   iu 

m.     s. 

•2     21.5 

2    56.  9 
2     X.I 

28  oscillation*  were  performed   in    8    14.6 
Hence  Ti  =17'.  664  (uncorrei-n  d  fur  torsion). 58  oscillations  were  performed   in  12    45.0 

Hence  T    i:iM90:  and  value  of  one  divisi.ni 
of  tiie  scale  in  parts  of  the  vertical  force 

(for  IOR  ij>    log  I1) 

r,'(i+*) 

-    j,/      cote<li    O.OOOOS028 

and  mulliplviut;  by  V  -  IS.Tffi,  value  of  one 
division  of  scale  ̂ O.OOltlL'O  English  units. 

(  >!'servations  for  torsion  of  thread. 

Toi  sion 
circle. Scale extremes. 

Mean. 

Dirt'. 

1.- 

285
 

105
 15 

4W   and  711<< 

708            :i'.M 

625               T.'.l 
480              714 

IIIIIV 

51  a 

690 

597 

8*1 

174 
93 

351 

Value   of  one    divisiou  =  l';    351  + 
hence  corrected  time 

Ti=17'.664,\/  1+^=17'.807 

4=87'.8, 

•  Ky  Chronometer  Bond  1 

(2)  Readjustment  November  :>,  lOi1'  p.  in.  (Gdttingen  time),  to  November  4,  44h  a.  m.  (Gottiiigcn 
time).  Instrument  releveled,  fixed  mirror  made  to  read  500;  also  movable  mirror  adjusted  to 

division  50,  5h  20'"  p.  in.  (local  time). 

Magnet  supported  ou  knife-edgi*. Ma.^uvt  suspended  by  threads. 

The  center  of  gravity   was    raised    until 
time  of  one  oscilhttii.n  was  found  to  he 
T    lll-.MW     After  a    lew  minutes  the  op- 

eration was  repeated  with  the  following 
result  : m.     e. 

!U  i^ri!];i!i.iMM    \\ere    ]ie]  I'oinied*  in      'I      07.5 
•Unions  were  pel  formed    in    1     42.0 

in  .     t. 

10  oscllbittonB  were  performed*  in    2    57.8 
!"  "M'iliatious  weio  jierformed   in    '2    r.il.  o 

lalions  \vere  [lert'ornicd   in    5    56.8 
Hence  j['i  =  17.HO  (iiiicunected  for  torsion). 

Observations  for  torsion  of  thread. 

:llations  wire  pcrtonned    in     '•',     !!'.."> 

Hence  T  -12.  "r>0.  mean  T--\^.VH;  and  value 
Ot    one  lli\iM<il!  of  llie  ̂ caie    in  liarls   of  Ille 

vertical  force    o.cnno.-iii:;.  wbicn  ise.|i:al  to 
0.001U44  Kugliah  units. 

Torsion 
circle. 

Scale 
extremes. 

Mean. 

Diff. 

1U4 
74 

•::>) 

164 

52J             59G 
7,V.              77:1 

BOB 

84'' 

•Jill 

108 

396 

306+  4                                      \s-.002 

*liy  Chvonotiietcr  liond  188. 

(3)  TJalance  magnetometer  adjusted  November  14,   1.SS2  (7  p.  in.  Gottingen   time),  so  as  to 
oscillate  in  !l".OtiO  and  to  read  500  at  10h  05'"  p.  m.  (Gdttingen  time).     This  value  for  T  was  derived 
from  20  oscillations;  no  particulars  are  recorded.     No  observations  of  oscillations  with  magnet 

suspended.     With  7',  =  1X".0<H>  and    T=  !IM>(>0  we  have  scale  value  in  parts  of  the  vertical  force 
0,0001 7:«),  which  is  eipial  to  0.<»!ii'2'_'.3  Knglish  unit. 

(4)  Keadjiistmeut  of  balance  magnetometer  March  4, 1883.    Instrument  leveled,  with  supporting 
H.  i;x.  41   i;,j 
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edge  in  magnetic  prime  vertical  (7a.  m.  (lottiug-eu  time):  magnet  balanced  by  means  of  weights,  and 
Vmtli  mirrors  brought  to  scale  50  (S  a.  in.  (Jot tinmen  time);  magnet  brought  to  oscillate  in  11".850 

by  means  of  adjusting  weight  on  upright  stem  (S£  a.  in.  (To'ttingen  time). 

TO.      ». 

IM  n.Hci Ilatii ms  »-,  I*-  jierfornicd*  in         1    58.5 
in  rl'orniMl  in         1     58.5 

•_'"  <.jci Ihitinux  urn-  JMM  iunnnl  in         3     f>7.0 

Hi-mi-  ir-ii'.x.-,(i    With  7V  -  18'.002aucl  r=lK830  we  bavo  valneof  oiit«livi»i<ni 
nl'si  ;i]i-iM  p:irt  soft  In-  i)  11(11)1017,  which  cqnals  0.001300  Kncliih  unit. 

*  By  Chronometer  Bond  188. 

(.">)   March  2!),  1883,  about  4  a.  m.  (Gottingeu  time)  magnet  removed,  cleaned  of  slight  frost 
that  had  collected  on  it,  and  replaced  between  4  and  5  p.  m. 

(6)  April  15,  1883,  magnet  raised  from  support  and  lowered  between  (ih  '>.">'"  and  71'  00'"  p.  in. 
(Gottiugen  time). 

(7)  Readjustment  of  the  balance  magnetometer  April  27.  18.S3.      Instrument  leveled.     Sup- 

porting edge  in  magnetic  meridian  for  oscillations  in  horizontal   plane  2'1  I.!1"  a.  in.  (Gottingen 

time).    Between  41'  lom  and  5h  40m  a.  m.  adjusted  fixed  and  movable  mirrors  to  scale  division  ">(>. 

No.  of Time  bv No.  of 
Tim,.  l.\ oscillations. 

I'.Miid  188. 
osi-illations. 

Bond  188. 

h.     in.     s. /I.      T/l.      8. 

0 1     10    55.0 0 
2   27    u:i.r, a 17     42.  5 K 

•>    52.  o 

u 18    37.0 13 30    59.  5 

HI 

19    •->:!.;. 
19 32    47.5 

Time  of  one  oscillation  =  "'.816    Timp  of  one  oscillation     IXMOS 

No.  of 
OBcillatioiia. 

Tinif  bv 
Bond 

Ionian 
circle. 

Bade 
eitreroes. 

Mean. Diff. 

0 
6 

13 
19 

ft.     m.    s. 
G    M    2B.O 

:;:i     i:,  n 

40    o-j.  r, 40    41.  5 

Clumse   90" Cbnuv;o  180 

^r,<|!;u,(1690J 

lo 
460           730 i;;;.-i        675 

470d 

:(;:, 

45r. 

238 
140 

455 Time  of  one  oscillation  =  Gv074 
R:  lionre  7"i  =  18'.295 

TTcnce  scale  value  for  the  time  ju-eceding  April  27,  using  T=7".816,  one  division  =0.0(1(12  11.'! 
part  of  the  vertical  force,  or  0.00.'iii8(i  Knglish  unit,  and  alter  A]>ril  27  using  T=(>\974,  one  divis- 
ion=«t.00()3031  part  of  the  farce,  or  0.00.'W7(i  Kuglish  unit. 

(•S)  May  •'!.  J883,  magnet  of  balance  magnetometer  raised  on  support  and  lowered  between  11 
and  12  p.  ni.((iottingeu  time).  Found  time  of  one  oscillation  in  t  lie  vertical  pla  ne  =8".  750;  hence  with 
T,  =  188.295,  one  division  of  the  scale=0.000102(i  part  of  the  vertical  force,  or  0.002402  English 
unit. 

(9)  May  21.  I.SS.'J.  At  3  a.  in.  (Jottingeu  time  magnet  fell  oft'  support  ;  replaced  and  time  of  one 
oscillation  determined  8'.700;  hence  one  division  of  Ncale=0.0001948  part  of  the  vertical  force,  or 
0.002400  English  unit. 

Increasing  scale  readings  denote  increasing  vertical  force. 
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l!l:-.IIH\<;x  <>f  THE  HltnnKE  li.U.ASl'E  MAC,  \i;  To  METEIl,    TOCETIIEli    WITH    TIIK    COffHKft- 
2'0.\l>l\<:    TKMl'KH.lTI^KK  (/•'.•!//.  >.    I'HOM  SEI'TEMHEK   11,  I--''.',    TO  A  fC  r.sT  27, 

V:i]no  of  nnr  (liviHioil  of  scale. Knclish units. ClIII-SKHI 

units. 

R  A.iiniin, 

or  dyne*. 

001  o'J 

000473 000047 
IIOIOI 

.  000481 

000048 
00222 00102 000102 

lit  I  \v-"i\  March  4   1883  and  April  15   1883 

001.  'HI 

DOOM OOOOGO 
Between  April  15,  1883,  and  April  27.  1883    
Between  April  27.  1883,  and  Mav  :;,  !?»3    
Between  May  3  1883  and  Mar  21   1883             .  oo"40 

.  00142 

.  00179 .00114 

.  000142 

.  000179 

.  0001  14 

.000115 

The  average  Hrale  reading  523  corresponds  approximately 12  702 5  898 
0  5898 

[Tabular  valoee  tmcorrected  for  rhanjre.s  of  temperaturu.  A  parallel  ai^n  |j  indicate*!  that  the  instrument  was  readjusted.  Extreme  sr.ila 
divisions.  ()  awl  ̂ 00:  wlien  the  magnet  passed  off  the  zero  end  it,  is  indicated  by  fO  —  ?);  when  oft*  the  opposite  end  by  (800  i  ?<;  tho 
extremes  an-  im  Imlcd  in  tho  monthly  mean  hourly  values,  Got  tin  gen  time.  Increasing  scale  numbers  denote  increasing  vertical  force.] 

Hourly of  the  Brooke  balance  maywtometer,  at  Uglaamie,  Alaska,  September,  1882. 

(Oottingen  time.) 

Date. 

5* 

«»
 

7" 
»<• 

9" 

10" 

11" 

Noon. 

13" 

Mk 

15k 
111' 

17" IS' 
19>>

 

20" 

21" 22h 

23' 

CJnTi*      1O         ) 
384 388 388 362 362 

386 

388 

395 

392 

397 398 400 399 401 403 402 402 401 411 398 

399 

397 

394 

nnpt.  iz.  .  < 388 389 366 

MI     ,:;*.-> 

388 

396 

193 B6 397 

399 

399 

402 

404 403 

403 

402 412 

398 398 

395 

:ri4 

Temp       i  46 46 45.5 44.5 42.5 

41 40 

38 37 

36 

35 

81 

35 88 34 

34 

33.5 88.  S 

34 

34 

36.5 36.5 

37 

e     .   ...    (  :w KB 397 394 
391 

tat 393 371 in 392 

400 

406 

407 

404 

419 

411 420 409 394 395 395 

'195 

Sept.  l.)..  (  m 
397 

396 
393 

391 

nil 393 

370 

197 392 

399 407 

407 

405 419 410 421 408 395 394 8M 

::lt 

Temp....    38 40 M 
38.5 

37 

37 

36 

36 

36 

37 37 

38 36 

36 

36 35.5 

35.5 

36 

36 36 H 

\    I!'1') 

401 407      40li 404 400 402 401 403      405 400 m 404 

404 

408     409 414 424 410 

408 

406 

407 

107 

Sept.  14..  j;3a8 8M 1(14      405 405 
400 

401 4C4 403 398 

)II7      in.') 

404 
409     '410 

414 424 410 

409 
ton     •  ><; 

407 

107 

Temp.... 
36 

36 

M 36 37 36 30 

36 

36 36 
35.  :. 

35.5    85,5 
35.5 36 

36 

36 ::o 30.5   37 
M 

40 

•*.».:  fa KM      InT 407      407     407 

409 

400 

".IS 

191 393 401 
398     |4II7      40fi 

406 403 404 404 404 402 101 

Temp    40 :;»       38.5  39    1  37 
39.5 

42 42 
48.5 

44 

45 

46 

45 45 

4.-
 

45 

41 43.  5 

41.5 

45 

46 48 47 

Sept.  16..  5 

399 
::i9     4(10     1401      402 
'>'<      li'O     kfll     ,402 

403 
403 405 405 

407 
406 

407 407 409 
409 

409 
409 

410 
410 

410 

411 
410     (411 
110        111 

413 

413 
411 
412 

411 
411 

411 
411 

412 
411 

410 
410 

409 

4'!) 

4m 
Temp....    51        48        47.5   40.  5    45        42 41 39 38 

37 

36 35.5 36 36 :ic.       35.  :. 85 35 35 

36 

36 36.5 

38 

<jmt    17      5  409      1-                        -      4011      411 

411 

411 

407 410 

413 412 414 410 

414      110 
414 414 415 411 

412 

412 412 

411 

pr-  «••{  4(ji|     411(1      joe,     4|lfi     4U)     411 411 

411 

4u7 410 

118 414 

414 415 414      41  ti 
414     ,414 

415 

411 412 412 412 411 

Temp.... 

40 

411.  .-    -ID 40 40       :19 

36 35 

31 

34 

88 

33 34 34 
34     '  34 

34       35 86 35 35 

30 

30 
C      ,    .        1Q          ) 

lOfi     407 488 410 

411 

411 412 412 412 411 412 416 

IIS 

413 411 412 409 407 

4»K 

DOpI  .   18  -  .  < 411!      412 411    1408 400      408 408 

400 

410 

411 

411 412 412 412 412 413 416 

418 413 

411 

412 408 

407 

107 

Temp  .  .      :w.  5   :i7 44.5 
40 39 38 37 

BO 

83 35.5 M 36 36       36 36 36 36 36 

37 

39 38.5 
K.«t  in     $  409     4UI     4Ul     41(l 

410 ni 411 411 411      412 

412 

112 412 413 

413     !418 
415 

414 412 411 410 409 410 

41:1 
I    109     1410     1410     1410     |410 411 411 

411 
411      412      41-2     l«2 

412 413 
113      418 

415 

414 412 411 

409 

409 

411 

414 

Temp       38 41 46 

39 38 

37 36       35 88 

85 

84 

35 

36 

35 35 

35.5 35.5 

R««t  ->0     5  4U 
414      413 414 415 

414 415 

410 411     410     J"7 
410 

414 

414 

415 416 417 116 416 

417 

416 

417 

417    |.|1H 
bept.  20..^  4(4 414 

413 
414 415 

414 414 

411 410    |411      107 no 
414 

414 414 

416 

417 416 416 

417 

416 417 

117      ll'.l 

Temp  ... 31        I!.'        88.  « 35 35 

35 

34 34 34 33 

33 

32 

32 

32 32 32 32 32 32 32 

On*\t      91            S 
18     !418 418 

417 
417 

417 417 

418 417 

406 

401 410 415 

417 

416 

418 

417 417 416 416 

416 

4  IT) 

410 
oepi,.  £i  -  .  < 422 41t)      418 

us 

417 417 

418 

417 

418 417 

407 

401 

410 

415 

417 417 

418 

417 417 416 

416 

416 410 416 
Temp    32.5 

33 33 

32.5 32 32 31 31 

31 

31.5 

31.5 

32 32 n 32 n 32 32 32 33 

tiiirif    *>*>      j 
417 

417 
417 417 

417 418 418 

418 
41!) 

416 416 

412 

416 419 422 420 

420 

419 

418 

418 417 418 

418 

418 
BBpC.  -ii.  -  < 

418 
417 418    1417 417 418 418 418 

419 

416 

416 

112 

416 

420 

421 

420 

420 419 418 

418 417 

418 

418 

na 
Tomp    

33 

31 31 

30 

3" 

88 30 30 
30.  r,    Ill 31 31 31 30 30 30.  5 

30.5 

30.5 

M.  : 

31 

o  ,,  j.     oo       J 418 418    1418    418 418 418 

UB 

419 420     420 

421 

421 420     420 420      424 

435 

427 420 418 

413 

412 414 115 
firjn  ._.!..< 418      418      41f      118 418 

418 419 

419 
120       121 

420 421 121 420     425 
434 

427 

420 

419 413 412 

414 

111  "> 

Temp  ... 

:i2 

32 30 2!)        29 
28.5 

29 29.5 

29.5 

80 

29 30 30 30 

30.5 

30.5 

30.5 30.5 

83 

K,.T»t    "I       5   4l5       4I5 
418 

419 
418 

419 419 

419 

419 418 419 

419 

419 

419 419 

419 

417 

417 

416 415 

4T. 

1:0 

•"f»-»--J  1416     415 117      IIS 418 419 

418 

419 

419 

419 

419 418 

419 

419 

419 

419 419 419 417 416 

416 

415 

415 

510 
Temp....    a:;,  fi   35 Ilii 32 31 31       30.  5 

:;n 

30 30 30 30 

30 

30 30 30 

30 

31 
30.5 

30 

31 

i,     ,    .,.     c  41«;      in; Ul 
4it; 

405 
398 402 

396     400 

420 

428 

420 426 

420 431 

438 

463 451 428 422 

417 

415 

118 

W*t  8B..J  4!(;      n- 
418 

415 

MG 
398 

402 396     1400 420 

12'.) 

426 

426 

420 430 

438 403 

450 427 422 417 

415 

417 
Tcmp    

31.5  81.8 
81.8   :;2 

31 31 30 30 

29 

29 

30 

30 30 30 

30 30 

30 BO 30 
30.5 

31 
f 

411-       41.- 417 
120 

420     421 419 411 

416 

390 398 417 434 4'->7 423 

422 

421 

420 

421 421 422 420 

419 

419 
hept.  2b.  .  < 410 420 420     421 419 411 416 

4(13 401 

417 

433 427 

423 421 

121 

42,1 

421 421 422 419 

419 

119 
Temp    :;i       :;:; 8D 33 81 31.5    31 :io 

30 

29 

29 
2!l 

•28 

29 30 30 

29 

30 31 32 33.  5 

Qar\+     *yj        J 
418     410 

414 

407 

Hi!)        JO'.I 
404 

417 414 432 427 424 424 419 418 

419 

419 418 417 418 
&epT.  */  .  .  < 418      41? 

418      4!.'. 

414 407 408 409 405     409 404      416 415 412 427 424 424 419 418 419 

419 

418 417 417 
Temp  ... 35       38 36 89 88 34 33 33 32.5 33 33 33 33 33 33 

33 

33 

34.5 

35 

35.5 

36 

R<iT»t    9&       ) 
41!'      IIS 

418 417 
416 416 415 

415 

412 408 411 412 

413 

416 

418 

419 419 418 415 414 412 413 413 na 
nopt.  to.  ,  < •tin    us 

41S 
417 416 416 415 

ii  r. 
413     '409 

411 

411 

413 

416 

418 419 

419 

418 415 415 412 413 413 413 

Terap.... 
:i7      88 38 

38.5 
n 38 37 37 

36 36 

36 

36 

36 

36 36 n 36 36.5 

37 

37 38 

38.6 

f 413      III 414      413 
413 

413 413 414 

415 

412 416 419 422 418 

419 

416 

415 415 

414 

413 

413 412 413 

113 

DCpt  .  -»  -  .  < 413     1414 414     [418 413 413 

413 

414 

415 

412 416 419 422 417 

419 

418 

415 

415 414 

413 

413 

412 

413 413 

Temp  ... 39     1  39 

40 

39 38 38.5 37.5    37 36 36 36 H 36 36 36 37 37 

37 

37 37 

37 

37 

Cart*     'Id        J 

414      414 414     414 
414 414 

414 414 413      411 410 407 

419 

420 423 424 

42:i 
421 416 414 416 415 414 415 '••  1,414      414 414     414 414 414 414 

414 

413 410 

410 

407 419 420 

42.'! 

424 423 

421 

416 414 

416 

415 

414 414 
Temp    38       38       38.5  38 

38 

38 

37 

36 
88. 

35 

35 

34.5 
84.  E   31 

34 

34       35 35 35 35.5  36 

36 

Maunet'r 
411.  0  410.  3,410.  11411.  1  409.  2  408.  L 409.4 408.  7  407.  1)  408.  0  408.  3'409.  8 

413.  7!415.  0 415.5 410.4418.3 
418.  5'41(i.  3414.  3 412.1 

411.2 410.9 

411.3 

Keduci-d  . :.17.  :i  :•]<;.  (i  511;.  r,  :,]<;.  8  514.  9  513.  9 
515.1 

514  4513.3512.3514.  0515.  5 519.4520.7 521.  2 T.22.  1  r.24.0524.  •j-,22.05.10.0517.8510.'j:,:0  0 

5J7.0 

T<-ii.|>     -. 30.  4    37.  <)•  37.  2 87.1 37.8  36.4 86.1 
35.4 34.  7    34.  5    33.  8'  33.  8 34.1 

34.  « 

34.0 83.7    ::.'!.  9!  33.  8!  33.  9   33.9   34.4    34.9    3.1.3 35.  8 

-1 

I 

1           1      '     1 

To  reduce  reading*  to  an  appro\iin:it"ly  uniform  series  increase  eacb  reading  by  40.7  -\-  05.0-— 105.7  divisions  ;  it  is  found  as  follows: 
Mean  of  10  days,  St-pt ember  L'4  to  OrtoNsr  '.',.  inVlusive,  414.1 ;  mean  of  10  days,  October  4  to  13,  inclusive,  4.~t4.x:  diHrrcnre.  40.7  For  origin  of 
n  tun  bor  65.0  see  note  to  next  month.  One  division  of  scale  -=  .0000803  part  of  tho  vertical  Imv.  Monthly  nn-aiM:  Tempo  rat.iiro,  35°  1  ;  mag- 
IHM  vii'-u-r,  411.9;  rod-iced  mean.  517. G 



51G KXPF.DITION  TO  POINT  r.AIMI'lW,  ALASKA. 

Hourly  rt'«<l!n;/.t  of  the  Hrooke  balmier  iiit:t/iii'tonii'/i->-  at  1'alinnnii;  Alnxkit,  Orlolirr,  ISSli. __ 

H..U-. 

«* 
lk 

2"       3" 

r,' 

T - 

It' 

111 

II" 

1  . 

1C 

Ii 

IT 

21 

•>:>' 

Oe(.l....| 413     414      413      412 
413 

412      412 

413 

411      410 ur.i    4C8 401 404 1(17 

413 4.15 

403 

,"2 
4111 

Temp       36 38        4d        40 

JO 

41.5    41          12 42 43 13 11 45 

45 

40 47 

48 

5  401       10.'      102      4L2 

118 

403 

111 411 

123 4.7 140 

411 

Oet.  2     < 

102       4(1.' 

101      402 ,       3H!I 

120 408 

111 

111 420 

42(1 

132 417 

131 

1211 

101 

Temp.... 40.  f 
15 

45        43 41 43        41 tl 1  1 

41 

40 

41 40 40 40 

41 

42 

l\    .(        '(                   ̂       ̂  ''(l 

3>s       41.0       Kil 1!  II       3111 

3H2 

3HII       102 106 

liS 

108 

407 

413 

110 118 

111 409 

410 

112 112 

0.1.3.. 
:       l(ill 

3IIII       3:11 

102 4.15 

106 413 

417 418 412 

1!" 

412 412 

Temp... 
Oet.  4....  J 

42 

437 137 

42       43 

13.1      455 
435 

431      441 
431      441 

II 120 

120 

130 
130 

88 

430 

430 

37        30 

421      443 
422      44  1 

30 

4311 

430 

35.  : 

41,7 

35 

155 
415 
445 

31 

44C 

140 

35 

453 

453 ICO 

31 

457 

1     3 

•••' 

442 

44o 

143 

1,3 

33 

441 

111 186 

'55" 

142 
443 

Temp 
34       33 

3''   5 

33 32 31          30         30 30 

30 
31 

„„  .    .          5  440 

411 
12!)      4(0 

430 434 

133      127      434 

430 

143 111 447 444 462 450 

102 173 

470 

152 

Oet    .....     (    ... 440 
111 

439      440 

430 

133 433      4211       435 43(1 

1311 

443 111 

147 44! 160 

450 

4111 

173 

T..MIJ...-       31    5    31 

31 
;,  ; 34 32 

31.  5     30.  r 
30        28.  5   28 28 

27 

27.  : 
27.  5 

27 

28 

2!l.  5 

30 

...-,.            \     152       418 135      442 431      435      113      405      475 

4.17 

500 

11)7 

521 

400 

46(1 

452 

ISO 450 

Oot.6  ...j  4-, 117      44S 
435      412 

430 

442     405     470 407 4117 

506 

521 

180 

4110 

151 450 450 

Temp... 30 30 80 

30 

30       •_:..  : 

28 

28        27        27 27 

27.  r   27.1 

27.  5 

27 

2!) 

29 

28 

28 

28 

n  f  ~        f 451      451 450      449 15(1      152 450      451      451 

451 

451 451 

453 

454 

158 

452 16] 

151 

451 ISO 450 
1411 O<'t.  »  .  .  .  .  ̂  1      450      440 4M     45(1      450      ,51      45J 451 451 451 

451 

451 453 

152 451 451 451 449 

Temp.  .  . 

28 

28 28.5 

28 

28       28 28 

27.  5 
27 26 26 25.5 

20 20 

20 

20 

27 27 

O_i      Q                   > 4!,-      45n 450      45(1 
450 

4411       15(1      451       452 

453 

451 455 155 

455 

155 

455 153 

152 

1.50 

'   I      D.  ... 
418     450     450 450 

4.'0      450 
450 

4:0      -I'd      452       152 

454 

455 

155 

455 

456 

157 

155 

152 

452 

150 

Temp    27 28 

28 

28 

28 30 2-  Ii    37        26 25 25 

25 

21 

24 

23 

24 
24 

24 24 

24 

24 

21 

25 

Oft    Q            5 

450      452      452 
448 

450 450 451 452       153       155      450 

450 
45(1 

45  r 

157 

I5S 

468 
1511 

456 

452 

447 e  [  .  9  ....  < 450 

15" 

448 45 450 

45: 
452      453     455     456 456 

457 

157 

459 40S 

459 

ro 

452 

145 

417 

Temp  ... 26 28 

27 
28 

20.  5  .25.  ;    21 23        23 

23 1.3 22.  : 
22 

22 23 

23 

23 

24 

24 

(4    ,*       tA               » 448 
152 451 455 452 152 '2      450      451       451 474 

513 

482 406 401 402 403 483 

514 

159 

153 

451 
VJCl.  IV.  .  .  < 448 

452 
451 

455 452 
452 &2 452      450      451      451 474 

518 

482 

4C6 

401 

102 

4.12 463 513 

402 

152 

455 
Temp... 

25 

25 

2(i 

26 25.  5 25 

25 

24 23        22        21 2d.  5 21 21 2(1.  5 20 21 21 

20 

19.  R 

111 

21 

Oet   11       < 
456 453 453 

455 
i53.      453 4:.0      440 I.I       155      450 468 

450 

452 472 IM 

41.!) I7D 

4f4 

454 

153 

157 

450 

453 
453 

457 452     453 150      4  17 454      451      11)0 
45!) 

150 

452 

1511 
472 

469 

irs 
40!! 

460 

Temp... 
25 

24 24 23        22 

23 

21 

20 

ii       L8 

18 18 

is 

17 17 18 18 

17.5 

1!) 

Ofct   12 
459 458 

460 
459 150        155 450 449 455 446 

452 

459 

401 tea 
405 

162 

160 

I.V.I 

400 460 

40(1 

458 450      455 451 

150 

15(1       15s       101 

'to 

452 

458 

1511 
401 

4Ci 

163 450 

159 

158 

15s 

Temp  — in.  r 20 20 20 

21 

21 20 19 17        16 15 15 

15 

15 

15 

15 

10 IS 15 

14 

14 14 

15 

16.5 

/  i      .  .i      ̂  
458 

458 454 

454 

452     '454 153 

135 

455 

440 

155 

468 
4V,!I 

400 404 

4(8 

Kill 

45!) 

1  59 

439 

11)0 

Oct.  la.  .  .  < 458 
458 

455 

454 
153.      451 

455 

446 456 

45S 

151) 

4511 

400 405 

408 
168 

401 

15!) ion 

4V. 

160 

Temp    19 21 21.  5 23 21 20 18.5    17.5 16 15 14 11 

14.5 
1  1.  5 

14 14 14 14 14 

13 

12.: 

12 

12 15 

rw   11       £ 460 455 
454 

451 
454 454 454      457 457 450 458 45!) 

1511 

401 

4(15 

407 

472 

475 

168 401 

159 

ivs 

158 

•  •  )   .l.v- 
455 

454 454 
451 

454 
454      457      457 

450 

468 

45!) 
459 

401 

400 

467 

171 

170 168 

460 

451! 
I5S 

Temp    1G.  o 17.5 20 19 
18.5 

18 

17 

16 15 
13.5 

12 
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11 11 

11.5 
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15 
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451 
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454 

151 451 154 454 
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16 

15 
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14 
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WO 
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455 
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no 
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130 
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20 
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20 
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TO  POINT   HARROW,  ALASKA. 
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ri'diUnys  nf  tlte  lirooke  balance  magnetometer,  I'ljlinonir,  Alaska,  November,  1882. 

01
 

.  [, 

1  !;:,.'. 

1° 

430 
424 

H* 
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17* 
18* 19' 
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fjf 
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29 
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445 
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447 
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45o      149 
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r 

1.51 

452 

A 

452 

t 

'( 

15:; 454 
451 

449 
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Ilil 
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-192 
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1 
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"NT«\*        1       > 7      500 
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507 
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.508 
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.WOV.       1  .  .  < 
i  n 
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5* 
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550 
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Em 
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501)     491 
501       491 491      494      491       4115      -.09       18::      502 
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12.5 
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13 
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52.8 
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51H       505 198 500      51(1      532      522 

52(i     522 

-.»> 

-.111 

515 516 

5  1  5 

'  •  j    517       518 

-      507 
510      500 

498 

507 

511      534      522 

52  1 

522 S21 515 316 
T.mp....      4 4 4 3 2 1            0 0 -1        -1 0 1 1          1          1 1 0 

-1 

-1 

-  1 

-1 

-3 

•Nov     "5      5  ri-"      '"'-- 

522 
520 519 

514      509 511 510 

515 

552 549 

524 

*''"•    "'•     >    519      522 
521 

520 521 520 

501 

515 

521 
517     537 

546 518 

521 

524 

Temp   .  .         : 

-4 
-4 -5 

-5 

-4 
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5.1) 

Jan.  'j     .  .  5 4K7 491 400 
492 

494 

494 404      -105 493 493 498 

49K 

500 512 488 

400 

40S 

49K      4!KI 

499 

501 

Temp    '14' 
14 

12 

10 K 0 8 B 7 5 5 4 4 4 4 4 
- 

5 

ii 

5 5 5 

5 
501 500 

500 499 499 409 

-too 

499 

r,oo 496 508 

502 

51  II 

501 

400 

499 400      40K 

40S 

498 

Jan.  *....< 
500 

500 
500 499 

488 
499 

400 

409 500 500 501 501 

198 

499 
499     498 

498 

Kf 

Temji  ... ( B 5 5 6 5 B 5 4 3 2 2 3 3 4 3 4 4 5 B 
5     i     5 

500 

.-,,11  ' 501 
500 

501 

501 

500 

500      405 402 491 40K 

503 

503 

504 

504 50(1 5.15 

51)5 

503      500 
100       192 

Jan.  5.  ,  ,  .  < SOO 
501 

500 501 
5d  1 

5iil .-.(in     485 

491 

490 498 

503 

503 504 504 

506 

505 504 503      501 
499     493 

Temp  .  .  . 

.5 

5 

11 

6 5 5 5 5         3 2 1 

-0.5 

-  0.  5 

II 0 

-  1 

0 8 0 n 
0         0 o   !   i 

r 
486 

503 
507 498 300 600 494 502 489 508 502 

517 

541 

5  IK 

512 

518 509 502     499 304      505 Jan.  0     j 
497 2 

498 500 
4 

501 
g 

5110 

3 
500 491 

j 
501 

188 
Q 

508 

Q 

301 

1 
517 

1 1 
518 

512 

502 
o 

497 
9 

505       505 

4                       ' 

T  emp  .  .  . 
,        -         ( 608 511 

511 
511 

510 512 

510 501 

SOS 505 

402 474 507 510 

511 

540 

523 

638 

534 

KV     502 

510 5  9 

Jan.  r-  ..  j 508 511 

511 
511 

510 

511 

510 
300      501 503 

506 

-104 

47s 

508 

510 512 

541 

525 

530 537 522 501 
510      509 

4 4 4 

•;    - 

3 3 -3         4 Q 5 4          4 
emp 

608 
510 

511 

511 509 510 501       502 

502 

504 504 

517 

505 519 519 *l(i 

515 

513 513 508 500 
Jan.  *         , 5U7 5110 512 

509 

509 506 

5iii     505 

502 504 504 

504 

520 510 

51(1 

515 513 

512 
507      507 

_  4 

•• 

9 

•  > 

"         4 

-  6 

(j 

5 3 

•j 

g 3 

«> 

.... 

510 

508 510 510 

510 
511       507 50.5 

oil 

305 

507 

513 519 

526 510 

514 

514 

514      514 

Jan.  9.  .  .  .  < 
510 

509 509 510 
510 

510 
5!l        5117 

505 

511 

505 

507 

514 

311 

519 

52C 

517 

518 515 514 

'11       511 

-1 

1 

•> 

2 

JJ                A 

r 
g 

ft 

jj 

a - 

i  em  p   .  .  . 
514 510 

517 
517 

517 518 
517 516 517 

5,7 

518 518 

517 517 517 517 517 

516 515 513 513 513 511 

509 

Jan.  10.  ..  5 514 516 517 
517 518 517 

517 

517 518 

618 

517 

517 

517 517 

517 

516 

515 

51  J 

513 

513 511      509 

Temp    

-  6 
-  7 

-  K 
-  K 

-8 
-  8 

K 

-  7 
-  K 

-  9 

-9.5 

-  9 -  9 
-  9 

-  8 -  8 
-  6 

-  5 -  5 

-  5 
-  5 

-6     -  6 

( 
510 

511 

51:- 

517 
517 516 514 

514 518 

515 510 517 518 

518 

518 518 51  S 

517 

517 517 

517 

518     5  is 
Jan,  11  ...  •' 

511 513 

517     '517 

516 

515 514      514 515 516 517 51  S 

518 

518 

518 

518 

518 

517 517 517 517 518 

519 

Temp  ... 

-  6 -  6 -  6 

i 

-  6 

-  11 

-  6 

-  C,      -  8 

-8.5 

-  9 

-  9 
-10 

-10 
-10 

-10 
-  9 

-  9 
-  B -  8 

-  9 

-  9 
-10 

-10 

Jan    V          ̂  

510 
510 520 520 320 520 

521      521 522 

522 

522 

521 3.3 522 522 

523 52:1 

323 

524 

521 

52" 

521 

521 iin.  i-  .  .  .  \ 519 

51!, 

519 
520 

521. 

630 
520 

522 

521 522 631 

521 

522 522 523 522 

524 

524 

521 

520 

521 

522 

Temp    

-10 

-10.1 

-11 
-11 -10 -in 

-11 

-18 
-12 

-14 
-14 

-16 -14 
-14 

-14 
-14 -14 

-14 

-12 

-18 -13 

-14 -14 -15 

Jin    1*4          ? 

623 
524 

524 524 524 524 524 525 625 521) 

527 527 

527 

527 

52S 

534 533 

5"7 320 

526      52ii 
526 526 

i  1  1  11  .    1  0  -  .  .   < 523 
523 524 

524 524 
524 

524 524      524 

525 526 527 527 527 527 

528 534 533 

527 

520 528     520 526 
Temp  .. 

-15 

-15 
-15 

-15 

-15 
-15 

-15 

-15     -17 

-18.  5 

-19 

-18 -18 -18 

-IK -is 

-IK 

-16 

-Hi 

-Hi      -IB     -16 

-10 

J'-in     1  A             J 

526 520 526 

5211 

525 
524 

524 

524 

523 522 

524 524 

526 

520 527 526 

520 

526 5211      525      520 522 an.  14.  .  .  < 
5211 326 

5211 
525 

525 524 524 

523 523 

525 

524 

5211 
530 

527 

526 

528 520 

1       520      522 

Temp  .. 

-Iti 
-16 

-16 -15 
-15 

-14 

-14 

-14.  5-16 

-17 

-17.5-17 

-17 

-17 

-17 

-17 

-10 

-16 -15 
-15 

-15     -H      _M      -14 

Jan.  15...  j 

522 522 
521 520 

518 518 
618 

517 

515 516 515 

515 

515 

510 

513 519 51  K 

518 518 

525 

517 
514      507 

r.'U      508 

Temp    

-12 
-  9 

-  6 -  8 

-  7 
_  7 

-  6 

_  7 
-  6 

-  (i 

-  7 -   i 

-  7 —  6 

-  6 

_  7 
-  6 -  6 

-  5 

-6.5 

-  (1.  5  -  6.  5 

-  7 -  7 

T..,,     1(;           $ 

511 

515 518 520 521 
321 523 

324 

523 525 527 

528 

534 

531 

520 526 

525 522 520       51  it 518 

.116 

Jan.  10  ..  ̂  ..... .,li 
518 

52(1 

522 521 

522 

523      524 525 

525 

527 

529 

5:t4 

531 

529 

620 525 522 
520      519 

51S      :,lli 

Temp.... 

-  0 

-10 -13 -13 -14 

-15 

-15         17 

-18 

-18 
-18 

-18 
-17 

-16 

-10 -15 
-14 

-12 

-11 

-10     -  8 
-  7      -  5 

T   „    17       5 
515 

513 510 508 507 

508 

505 

40S 

494 

480 

494 

502 503 

316 

511 520 

501 408     499 
flan.  !<...< 515 513 

618 
510 508 SDK 

508 

504 407 
19  ; 

480 

495 503 516 

508 

511 

530 

516 5M 498      499 498     498 

Temp.... 

-  3 

_  •> 

o 2 3 g 3 
::.  5     2 2 j 1 3 5 7 7 7 8 D 8 8         7 (i         ii i        ̂  501 

502 
502 

501 501 

698 
497 497      400 502 496 407 

486 50U 

511 519 510 

511 

512 

510 
508      307 

506 510 
J  nn.  lb   .  .  ̂  501 

Q 

5U2 

502 501 502 502      407 

49s 

499 
O 

507 

1  5 

0.-, 

490 
n 

496 

i 

506 511 

510 

510 

1) 

511 
2 

513 
1 

510 

•  1 

506     510 
•>                  •> . 

512 
511 511 512 

510 

511 

511 

510 511 

51  1 

.  s 
512 513 510 

.115 

516 

51(1 
518 514 515      510 517 

51  H 

Jan.  10.  ..  ? 512 511 512 
510 311 511 

510 

511 

511 

512 

513 

513 

510 516 

516 515 

517 

518 

514 

517 518 

•i 

•  . 

1 

1) 

9 2 0 

•,       " 

A 

r, 

- 

It 

B B 
8         8 

Ij                   i  j 

'    ( 

51  K 
510 619 519 

520 
519 519 

512 510 

507 

523 

522 

528 

534 536 52(1 
525      521 

Jan.  '20   .  .  < 51  S 510 
519 519 

519 
510 

519 620 

515 

512 

508 

512 

523 

528 

534 

534 5211      523      521 

Temp.... 

-  9 -  9 -  9 

-10 

-10 

-10 -10 

-10     -11 

-12 

-12.  5 

-14 
-13 -18 -13 

-13 -13 
-13 

-12 

-11 

-11      -11 
-11       -10 

(T 

519    '519 
520 

510 

5  Hi 

514 511 510      509 512 492 

510 

506 521 

524 

521 

510 512 

MO 

512 

J  an.  _  1    -  -  \ 510 519 520 519 

51*1 

514 511 
510      5l« 

512 

102 

800 

504 

522 

52.5 523 

521 

518 513 510     508 508 

512 

MViii  n 

-10 

n g - 

i; 

-  9 

o g Q Q B 

5          5 

4          -{ J'ln   2"*       < 
512     513 514 513 512 

512 
512 511      ill 

510 

—    0 

510     1511 608 

505 

516 

512 

5(is 

507 506     506 502      .101 
612 

513 
513 

513 

513 

512 
511 511       511 

510 

510 511 510 

505 

517 

5  1  2 

309 

51  17 

506     506 

'mi      5(12 

Tern  11 

_  4 

4 4 

-  3 

4 

•J 

2 j Q 
0         0 0         1 

J'in  ",: 

503 504 
304 605 504 504 504 

503- 

501 

I  OS 

508 

51" 

514 

510 

.5(17 

180 

488 

498     498 10S       10S 
503 504 504 503 

503 

501 

502 

499 

510 514 

5117 

199 

49*.      40.- 

J'.if.      4  OX 

lamp.... a y 3 

2.  5 

4 5 5 

(i 

4 4 4 4 

.5 

5 6 6 

11 

li 8 

7.5 

s 
r 498 407 407 4^ 

405 

492 

491 

101 

490 

491 

481 403 

494 

188 488 511 510 
51  1        5(:0 

4'':;     49.-, 
Jan.  24   .  .  < 188 

49* 
497 407 49lj 494 493 402 

491 

401 490 

491 

402 494 494 496 499 

511 

509 

513      500 
104       105 

Kemp.... 8 

1C 

1" 

11.5 13 

14 

15 

16 

15 14 
13.5 

14 11 

10 

9 K 

7.5 

e 7 7 4          4 

T             ti-             ( 195 
501 

51,4 
.305 

5l)5 

5M 
504 

607 

512 

5211 

527 

516 52  S 

.Vld      510 

51  is 

507 
Jan.  _.'       ^ 

4'n, 

504 

505 

505 

500 
50li      50(1 

504 
511:5 

51.7 

522 

620 

512 

520 

527 

517 

520 527       5  IS 

505 

506 

Temp 

,, 

Q 0 g li  5 1       -  1 

•) 

., 

3 4 4 5 6    '    6 

li           .: 
511 

51(5 
516 511 510     |513 

612 

515 523 516 582 526 

510 

Jan.  I'^i 511     5i:i 515      5ili      51H 510     1504 510 513 513 

516 517 

523 516 531 

559 

526     536 

527 

514 

510 

'lYnip.  .  . 

-  11 

-  6 
-  6 

-  0 
-  C 

-  6 -  6 -  6 
-  K 

-  it 

-  9 

-  9 

-10 

-10 
-11 

-11 
-10 

-  0.  5 

-  9 
-  9 

-  9 

-10     -10 

-10 

J_         f)7             5 

517 
520 

52:: 

520 5'1      521 

521 

531 

506 

519 

520 

535 531 52(1 524 

522 522 

an.  -i    .  .  •' 
519 

518 520 

520 

522      520 
521       531 

523 

505 519 

527 

530 527 

527 

524      522 523 
Tonip    

-1(1 

-10 -10 

-10.5-10 

-11 
-11 

-11     -12.5-13 

-15 -15 
-15 

Hi 

-15 

-15 

-15 

-16 -15 

-1.5      -15 

-15 

T-»n    nR          5    ̂21 

5J4 
529 527 5211 

522       .-.2:1 

520 

521 522 

525 

520 

529 

527       52H 527 

525 

527      5211 525     523 

525 

•j  an  .  -o  .  .  f 522 
525 

529 526 

5211 

538 520       521 

522 

525 

536 520 

520 

'27 

526 

527 

525 

527 

526 
i     |524 

Trlii)! 

-1.5 

-14 
-14 

-13 -13 
-13 -13 

-1.5 

-16 -16 -Hi 

-16 

Hi 

-Ili 

-18 

-15 

-14.  5 

-14 

-15       -15      -15.  .V-18 
r 626 

526 528 
526 

525 

525 
525 

525 

520 

52  s 

528 52ii      524 522      521       520      521 

Jan.  1".* 

526 
526 525 525 

325 

525 

527 522 

528 K6 

526 

528 
322      521      520      -VJ2 

Tciit't 

-14 -14 
-14 

-13 
-13 

-12 

-15 

-1(1 

-16 

-Hi      -16. 

-16 

-15 

-15 
-14 

-11 
-14 

-14      -15      -15 <  523 525 

524 

525 
5.6 

527 

527 

527 

527 52U 

520 

533 

330 

529 52K      527 
-j  .in.  ..''  .  .  •. 52:: 

525 525 

623 
627 5L'7 

327 52K 526 523 530 621 523 

.520 

520 530 529 528     528 
Ten.  p.... 

-14.6 

-14 -14 -15 -15 

-15 
-15 

-15     -17 -IS      -IK 

-18 

-10          10 

-19 -19 
-19 

-18 
-19 -19 

-19     -18 

-18 

r 
527 527 

52S 
5:  o 529 

V  ii      517 
511 510 516 519 527 

532 

:,::2 

536 

520 

52.'(      519 

520 
J  an.  •{]   .  .  ̂  

527 

530 529 

520 520 

>  li 

517 514 610 517 

•:i 

528 

r,::2 

537 

520 

528 

519 520 
T,,,p.... 

liagnet'r. T.'lllp    
511.5512.7 

-18      -19      -IK      -17      -17 

513.551::.  (1512.  0512.  71511.7 
-  4,  5-  4.7-  -1.5-    1.4-  4.' 

-ill.  0510.6 

-18 

509.  S 

-6.4 

-IK 

509.1 

-6.9 

-18 

508.  5 

-7.3 

-18      -18     -18     -18 

510.  3I.M3.  0517.4519.9 
-  7.  1  -  7.  1  -  ii. 

-17 

519.  :i 

-  (1  li -      -15      -15 

518.  5|M7!  0  516.  2  314.  4 -  (i.  4  -  5.  4  -  5.  li  -  5.  7 

-14 

511.  5 

-  5.  7 

-12 

510.2 

-  .-..  8 

-10 

510.6 

-  r..  4 

(>nri1ivi~i<in  etuai  '  pan  ot'tlin  vfrlio.il  force.    Monthly  means:  Tmiipvratmc,  — ">  .8.  niasnn-tomoter.  513.2 



5:20  r.xi'KnmoN  TO  POINT  P.AKKOW,  ALASKA. 

llnu flii  i-iii'limjx  of  the  Hruokc  Ixtldiice  m<i</iui<»n(  /re,  tit  I't/ltnunii:  Al<txk«,  Frbritin-y,  1SS;;. 

Date. 

«* 

1 V 1 : • 

10' 

11" 

II 

II 

If 

IS1- 

20* 

IP 

Feb.   I...J 

510 512 
511. 

512 

508 

506     506 

501 

499 

502 501 509 

5L-2 

494 

Temp  ...  -  9    -  o.  : 

F.I,   ••      (  ' 

3 
501 504 497      499 

503 

9 9 
519 

8 
529 

517 

498 

ieb.   ....  j 
198 

497      499 

902     •"• 

5J9 

517 
.510 

Temp..  . C 4 4          3 a 3 

•j 

1            0 

-   1 

-  1 

-    1 

-    1 

-  2 

0 1 

-  1 

0 II 1 
„  .      ,        <  511      51T 

507 

608 497      484 4-7 492 

521 

522       511 
515 196 

xeo.  <i...  j  .,._,     -,, .51  IS 

522 611 

512 

Temp  ....      1         1 1 2 4 0 7 U ~ 

li 

777 1, 7 6 7 7 9 

11 

Feb    4       <  r 

492 
491 

470 

472 
510 

504 
5,  -7 j  eu.  •%  -  .  -  <  jog 495 

494 490 
401 

'478 

473 

487 

Temp....    13 11 

15 

15 15.5    18 II 15.5    1.5 15 

15 15 

15 

11        11 14 18 13 

TT                           $    ̂89 489 

198 
495 

491 188 
484 482 

!»;•; 

l-o      478 
495      407 

501 490 

483 

180 

ieta.  »...  J  4g9 188 496 
495 

491 

433 

'.  .-  5 

479     478      487 490 
495     497 

4,  -5 
T-nil       13 

14 

13 14 

15 
hi 

17        Hi 15.5    15.  f 

15 

15.f    111        Hi.  5    17 19 

20 

21 

Feb.  6  ...<  48r; 
482 48U      481 479 478 471      172 473 

475 

476 17  C.       17.-      47li 477 

486 

i,-2 482 
478 

478 175      471 

173 

475 

478 

470      17- 
478 

498 

486 

477 

488 

4,-i; 

Temp       21        22 23 

23 

21 20 2li.  5    27        20 25.5   25 

25 

25        25        25 

25 

21 

17.5    1C 

14.: 

14 

F.-II    -       <    '• 
192       193 493 

495 

498 

l:'5      105 496 490 40(1        191       497 

497 
107      I9(i 

104 

ieo.  7...  J  4ftl     4,m 193       1113 494 

195 
105        19.5 198 198 

(98 

4:,(1      194      497 

107 

4!>4 

1-!, 

483 

,np     1   13 12        12        12 11 
!   U. 

1,, 

10 9 8 7 7 8 9 10        11 

12 

13 14.5 17 

18 

20 

Feb.   L..\m 
484       >:- 
i.-l        1-5        I.-.', 

486 
483 484 

184 

1-5 

487 489 

1.-9 

481 

4X8       405 

501 

501 
501       5011 

500 

10; 

497 

405 

49.5 

193 

494 

T.-mp....    19 

19 

18.5    19 

2,, 

2,1 

19 

14.." 

12.5    11 

10 

9.  5 
9 9 9 9 9 0 10 

„  .      ,         (  495      4911      497      497 
496 

495 

491 198 

402 492 

101 483 487 481 179 479 472 

470 

.r  to.  y.  .  .  < 495      4%     497      498 496 494 494 

494 492 492 

401 

483 

487 1-5      4-3 

481 

179 

479 472 

471.5 

Temp  .... 10 10        10        10.5    12 13 13 14 

12 

!  2.  : 
13 11 

17        is 

19 

21        22 

23 24 

27 27 

Feb.  10.  .  .  | 
471 
471 

173      475      477 
473      475     477 

481 
481 

482 
482 

480 

•i.-l 

4.-! 489 
190 

401 

491 

493      41  - 

5(4 

5(11 
507      5li(i 

51,5 

501 

508 
Temp    27        2.5        22 20.  : 18 17 

18 

19 1! 

;, 

7 
(i.  5      5 

3.5 3 

II.  5 

1 

-  1 
-  1 -  2 

Feb.  11  .  .  J 
509 

510      510     :510 
510      510      510 

510 

510 

510 
510 

509 510 
510 

510 509 
510 

608 603     51 
50->      512      512 511 

515 

5  Hi      517 

518      517 
509 

511 
511 

51  2 

5,2 

512 

Temp..  . 

-  2 

8      -  3 

-  2 

-  2 
-  1 -   2 

-  4 -  5 

-  5      -  5 

-  5 

-    1      -    4 

-  3 

-  4 

_  4 

-    I.  5 

-  4 

lei,  12       J 

512 

512      512      512 

512 512 

512 512 

512 

512 

513 

512 

511 

50, 

507 

Beb.ia...j 

Triii  i> 
512      512      512      512 

512 

512 

512 

51-J 

512 •M.: 

512 

.500      511       512 

511 

512       5l!9 i 

., 

606 503 

F_t  ,  .,       V 12       501        199 498 490 494 493 193 

403 

401 

49:5 

41,  li       107       19- 

5ft! 

503       5,,2 500 
.300 

4 

TOO 

rh.  Id.  .  .   ' 

KJ      49'J 

19- 

490 

40.5 

41,3 

495 

i    li        1'.-. 

502 503       5112 

5UO 

499 

500 501 

Temp.... li          f         8.T 11) 

12 

,   ; 

13 12 II 

10 

9 

7.  5       li.  .' 

(; 5 4 

F.,i.  ij       J 501     |50l     502     502 

51  .: 

5,  .2 

502 

5,14      507 517 

517 
602 

4  U.  1  4    .  .  < 5,11       5nl       592 502 

502 

430 

4K8 

498 5(,9 

510 

:-',:       520 

5)7 517 
104 501 

Temp... 4 4          4         5 4 4 

1.5 

4.5 

•  •.  i 

2  ; 

2 

JJ 

2          1          n 
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497 
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405 
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Temp    

., 
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11 

9 

13 

14 

15 

14 
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12 

12        11 

9.  5 

0 

1(1 

10 
,.                  C  494      491      498     499 
Feb.  16...  J  ,            ,,,-      4ft(i     498 

500 
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500 
199 
490 
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501 
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501 

50!) 

511 

511 

521      514 
521       513 

511 
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500 
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510 

519 

511 
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Temp S          8          (i 6 g g 

4          " 

i,  " 

1  5 

1   5      ''          '' 

3 3 4 4 
512      512      511      511 610 497 

•       52  1 

513 
512     512 

502 507 

J?eb.  17.  .  .  < 
512      512      511      511 510 

510 

509     608 490 197 50(1       510 

613 

512      512 

5(,7 

5,10 

507 

Temp    2      -  2      -  2 

_  •> 

_  l 
-  1 

n     -  1 

-  1 

-  1 

_  •' 

-2-1         1 
o 
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., 

2 

•2 

F»li    1R          J 

>7      504      506 504 

504 501 
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608 608 507 

507 508       510 

507 

Ml 

500 

4911 
4'  I,.  18.  .  .  < •7     505     506 504 

503 

504 505     505 508 508 

507 

507 50-       :ii9 

.507 5,1] 

199 

Temp    :;        3        3 3 

•' 

2          1 0 

-0.5 

-  1 
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(i 

7 8 
( 497      497     49B     495 

498 

487 

493       401 
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193 404 

493       ,:: 

496 
497      497 
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195 

19.5 

r  <•!,.  19.  ..  < 
497      197      490      49.3 490 400 487 493      494 

405 

•193 
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198 

41,11 

497      497 

49(1 

•195 

405 195 

Temp    ,i        11.5    12 

13 

13 

12 

11.5    n 

11 

111 

10 i,,           9 0 Q 8 9 10 10 

10 

11 

F,b20       5 
494      493      492      491 491 490 485 491,        191 

491) 

483 195      511 
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109 

F.b.20...|  4,H 493     491      491 491 
490 

490 

49,1       401 490 

481 

483 495      510 

517 
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499 
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14 

15 15 

13         12 11 10 9 9 8 7 fi 5 5 5 4 a 3 
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504 
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505 
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514 
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•» 
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1) 
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537 54? 
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' 
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' 
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-12 
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uo 
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-  6 

-   0       -   8 
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-11 

-11 
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-12 -11 

-12 

-11 
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527 
511 

497 
503 513      511 522 

522 

532 

530 

529 

525 

525 

524 521 524 524 

524 
601  3D  .  .  .  < 527     1526 

530 
511 498 

503 
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531 
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-  8 

-8.5 
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-13.5-12 
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517 

518 51« 
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514 

511 
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518 520 
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538 
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T.-mp.... 
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-  9 -  8 

-  8 
-  8 

-     0 
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-17 -17 

-  17 
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511 
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499 
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549 
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-  3 
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-  1 
-  9 
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-  8- 

-  6 

-  7 

-  8 

-  8 
-  9 -  9 

-  9 
-  9 

-  9 

-  9 

1          s  .  .  .  J 502 522 521 510 
510 
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505 
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483 488     479 

488     477 
500 
500 

493 
493 

508 
508 

513 
513 

536 

534 
518 

530 
522 
521 

551 

520      512 

527      511 505 
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502 

'1,    !• 

-1.6 

1 
2.5 

4 4 1 1 
1-1 

-  2 _  2 
-  3 

-  3 

-  2 

-  1 

0 1) 2 3 4 Hag 

502.  8  501.  7 502.  0  500.  4  498.  9  498.  4  4%.  9  497.  li  40-  2  19s..  3  501.  C  50.5.  9  509.  4  611.7 514.4513.? 17.  4  504.  3 
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One  division  of  scale  =  .0001739  part  of  the  vertical  force.    Monthly  means :  Temperature.  3'. 7  i  magnetometer,  504.3 
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Hourly  readings  of  the  Brooke  balance  maynvtomrlrr  at  I'ylaamii',  Alas/.a,  March,  1883. 
Date. 
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2" 
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8* 

V 

7" 

10h 

IP 

,:: 

„•• 

,5 111 

tt* 

is"    i»"    201'  -n- 

24  " 

23 

Mar.  1    .  .  J 
502 
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5(11 500 41)7 487 483 4%     494 

495 

484 494 

509 

512 

530 

529 
2     400 

501 

( 
Trill].    . 6 5 9 12     14.; 6 

7          11 
10 11 

10 

10 9 K 7 1 4 4 507 
IM 4117      474      4X4 

534 

18  1 

551 513 

52-2 

51H 

Mar.  2  ...  j 510      5i!l 493      11)1 173      173      4xo 
D07 634 515       51      548     5iii     517     5;-     5ji     518 

524 

516 
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4 ::.  5 3 5 3 
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-  1 

2.5-  4      -  4.5 5 

-  (1 

-  8 
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III 
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520 521      51  1 

511      5114 
5;il      512      5)7 606 314 
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514 
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-   X 
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-  0 

-  S      -  «      -  9 

-10 

-10 -10 
-10 

1(1      -10      -  9      -   9      -10      -10 

-  9 
-  7 

C 516 
517 

(t)    516      Ml 

5.VI 540 

5  IS 7     550     542 
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Mar.  4  .  .  .  ! 516 517 515 
51.1      il-ji 

'127       1211 
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534 

548 

5IX 
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543 

n> 
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2 D A 
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548 

513 
510 557      52S 523      517 510 534 

551 

547 

517 
Ml 

Mar.  5  ...  J 543 543 
540 

557      52X 523      517 510 
5  0     5i:i 
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551 
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511 

Temp    

-  5 

-  4 -  3 
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'1.  5       1 

-  1 

-3     -  4      -  5 

-  5 

-  5 
-  5 -  6 

-  (i     -  (i      -  5      -  3      -  2      -  1           II 1 2 
< 

507 
51)0 

506 

511 515       5,2       5211 

534 535 

•  17      542      5i: 
Mar.  (i  ...  J 505 5i)7      507 

508     510 511 515       522       5211 
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535 

511       517      512      510      5(0      5:;,-       532 

510 

Temp    2 3 3 2          3 2         2 2 o      -   1      -2 

-  3 

-  4 
-  5 

-11      -  ii      -  u     _  (i      -  7      -  x      -  x 

-  8 

-  7 

c 539 

510 512 

535      554 

517 

•      5.12 

535 

531 
551 

517      35(1      552 518 Mar.  7  ...  5 
539 

540 
642 534 517 

526     521  : 
536 

532 

5n;     5511     .-,: 

348 
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-  5 
-  4 -  3 

•  3 -  3 
-  4 

-  0     -  7      -  S 

-  9 

-10 

-10 

-11      -11        11 1(1    -11      11    -II 

-10 

-8 

548 
549 

548 
516      515 

540 
523 

514 

517      515      5"5 

362 561 

560 577      572 

17      511       550 

557 

551 

Mar.  8  .  .  .  ̂  548 54  X 54  S 

523 514. 
518 

514      520 

537 

550 

560 

37(1      572 

555       547       511 

55|J 

352 
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-  7 
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-  .">      -  4 

-  3 
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-    7 

-  8 -  9 
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-10 
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-!0     '-.10 0       -11       -11 
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552 551 '17      515 
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559 

584 

561 

57')      57 559 

560 
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558 
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-11      -10 
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-11 
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13 
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549 5  IS 
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557 
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.111 
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549 
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55(1 

55(1 
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-19 

-19 
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-IX 
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559 

5.50 

551       .352 

5.52 

551 

568 575 
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•       5511 
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Mar.  1  1  .  .  | 569 

639 
55(1       553 5411       519 

549 
•51       552 
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557 

57(1 
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5(1".       551  . 

550 
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-12 
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-11.5 
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-17 

-17 
-17 -18 -IX 

-18     -18 
-17      -17      -17      -17 

-16 

-Hi 

f 

5111 

54.5      544 

544 

515 

515 

548 

548 

560 
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5ii2      55(1 
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545 
Mar.  12..  J 
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552       51  X 545      514 544 

.'•  15       .54(1 

546 545 

548 

5  IS 
550 

5511 
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542 
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-10 
-  9 

,-.  5  -  0 -  C.  5  -  7.  5 

-  8.  5 
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Q 

-  9 
-10 -10 
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-8      -8      -  7      -  7 

-  I! 

-  4 

f 344 
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542       510 5511       5211 
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".55       550       5411 5  IX 54  S 
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5:ill       52!)       551 
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564 557 

562 
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5li  1      500 
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547 

Tfinp    

-  3 
-  1 
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-  1 

4 

-  5 

-  6 
-  7 

-  7 

_  g 

-   1          II 
.  8     -  8      -8      -  x 

_  7 

-5.5 

,>47 548 517 
517      517 545       514 

543 

527 

586 

550 561 
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561 
355      55  1 

554       555       555       551 549 
Mar.  14..^ 

547 548 547 
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527 588 550 

570 
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5.'  5      5.5  1 
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Temp. -  5      -  3 

-  2 

0.5 
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'-  2  5 
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-  9 

-10 
-10 
-10 
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-111      -11      -10      -10 

-6 
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542      521 .514       510 
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525      521 
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-5 

-3.5 

-1 
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8.5 
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2.5 

2.  5      -2 

(I..,         0 

-  1 
-  2 

-  2 

-  2.  5 

-  3 

-3.5 
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-  1 

0.5 
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537 530     536 535 529      528 
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552      5|o      636 

538 
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630 
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537 
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53.5 
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5511       512 547 
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( 
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-  1 

0.5 0 

-0.5 
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-    3      -  4 5 

-  6 

-  6 

-  6 

-  6 
-  0 

-  5 

-5     -  5      -4 

-  3 

0 
'1  ctiip  .... 536      537 537 

586 

537 535 

533 

533 552       532 

528 

325 

534 
532 

544 

511       537 

537 

537      551       551       554 

551 

551 

Mar.  17  ..  J 530      537 
557 

686 
555 

533 533 552       532 520 

534 544 

511       537 
1       551       551 

634 

o          o  5 1 B 

2  5 

1  5 J 
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4 
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531 

647 
515      541 

538 
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531 
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514 .340 
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5511      515 
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—  4 
-  5 
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-  3 
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537 
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531 
529 

52,5 

524 
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537 
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557 
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2.  5 
3 0 
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3.5 1 

-  1 

2 

-  4 
-  5 
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-  6 

.1          i:           5      -  5 

-    t 

-  2 

'  "'1'  '  •  ' 337       530 
551 533 531 .5511 

531 

5'j  I 

539       5311 

540       51"       510       510 

5   II 

13U 

Mar.  20  ..! 537      538 535 530 
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531 

53.; 
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t 

0         1   " 
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4 o 
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509 509 
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633 542 512      547 5  IS       5(, 
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I 
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; 

,4 

•j 
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•j 
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 ' 
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.550 
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549 
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i 
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1 

•1 
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•2 
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i; 
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51  1 

498 
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504 507 

507 

51(1 
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531       531       530       52X       620       518       517 5  IS 

521 

Mar.  23    .  ( 
520       521 520 5J2      51  X 

199 
4,  -7 

i.-'i 

Illii       501 

507 

516 1        521       5111       518       517 
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( 

7.5 
10 ii 9 X 7 7 7 

1! 
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517      511 512 499 505       5011 510 
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514 514 
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505        "ill 
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" 

0 
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Ii 
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11 

(j o        6        7        x      ID      n 

15 

1  1'iiip  .... 458 
41)8 

11)1!       11.5 
4-1) 480 

482 

175     474 

471 

175 47(1 

477 
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490 
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Mar.  IT.  .    5 198 4K6       195 
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482 175      474 471 475 

47(1 

477 

475 400      478      470     4'il 
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,„ 

1(1 

17 
lii.  5     19 III.  5    111 

21 

20       20 

2.1 

20 

2o 

•>| 

21.5 
'2        21        2!         2'i        '  1 
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/ 464 445 
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445     414 

410 

438     441 446 439 
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412 

Mar.  L'li  . 415 115       111 
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432      438      441 

4411 

460 

4H7 

4113 468 173.       4f.ll       10,-        H17        4511       4511 151 

441 

t 

'27 

28 

27.5 

2.5 25 

28 

20 

IX        111 

15 15 

15 

15 

14.  5 
14        14        15        15        17 

19.  5 

21 

i  — 

4311 
127 

427 
112 

4IS      127 431 429 
i  ii     432 

443 447 

1511 

466 464      472     474      474      151      4411 

452 

Mar.  27  ..$ 435 12(1 
420 

427 
113 421        12- 

480 

442 448 

451) 459 

1(15      4T1      474      474      452      4  IS 
24 

25 

24.  5 

24.  ." 

24 
23.  5 

•          25 
27 

.(         ... 4:io 434 
454 

438 
4:1.5       15(1 

4311      447      414 MO IS2 

475 

477 

488 

51(1      511       512      505      4*2 

4H!) 

163 

Mar.  'J*  .  .  • 430 
435 

T      445 

44(1 

485 

475 

479 

4XS 10     512     506 
27 

24.  f 

21 

20 IS        17        15 

13  5 

12 

10 9.5 - 7          7          H          s          D 14.5 
1  1  in  p  .  .  _ 

42.1 

432 
18      4411 

459 

163 

Kill 

468     460     467     451 433 

Mar.'JO  ..  I 
133 

1  II 
405 

42'i      431 
432 

• 

455 

1111 452 

470 

468 1''0      Iii7      llli      4l,i     434 

4  13 

_,              *• 

111 
19 

•19 

20         20 

20 

21 

21 

21 

19.  ! 

20 

20 

19.5 

111 

111 

111        20        21        21        22 24 
i  I'l!l[)  ... 

43'' 

1  :l 

I5H 

42S       131 432 433      436 

435 436 

412 

454 454 

451 431      453      451      150      411'      417 

445 

441 

Mar.  3(i      j 
4:;2 

131 432 

431       43(1       133 186 

113 451 451 

451      47.                                       417 

415 

414 
29.  5    2:1.  5    29.  : 

29 

211         21         23 
21.5 

20.  .' 

211 

19 

17.  « 

1H.5    15        15        15 19 21 
icinp  .... 442 439 

442 

443      414      442 447 

III) 447 

150 

I5li      4(!2      158      I5il      45.1      417 

444 

413 

Mar.  31  .  .  5 442 
43!) 

439 
138       459 

412 113      144 142 447 152 

447 148 450 

45X      4(1.1      45-      4.55      430      417 

444 

413 Temp 

24 25 

22 20.5    21 20 

20 

111 

IX 

17 

HI 

21 

M^tri, 
1.4513." I.  7 

•  510.  5  518.  3  523.  9  52«.  5 
10.4:528.5524.1 17.  « Ii  51  1   0  512.  1  507.  K  50:;  4  5oK.  0  509.  9  51  1.  1  522.  2 527.8530.4532.  1  55I.753I   3,532.4  52-,  5523.  1  5 

•-'.  15     3.5     4.2      I.I 5.  4      4.  7 

l.o     o.  :' 

"0.  I 

0.  : 

-  0.9-  1.2-  1.4      1                      .         0.6      o.o 

To  i.ilii,,.  i,-:,,|iii^,  i.,  ;:u  a|i|)iii\iin:itfly  uniform  series  ini'reasi'  I'a.'h  reading  between    Milreh  29.  4h,  nml  uluse   of  the,    i, 

division-.      It    is   I'm.  IK  I    u   follow-:     \i.   i    Hi  days,  March  111  to  2X,  inclusive.  4119.4  :    1111:111   ID  tlays,  March  50  to  A|.iil   -    :n.  linn  .•    4511.1, 
difference    411.0     .Monthly  mean*:  Temperature.  1   ..i-  ma^ncii   I.  sd  meal    52.1.2 

'  Mairh  21).  ai.iml  4  a.  in.  Holt,  time.  m:ii;!ie!s  ch-in  Irost  Iliat  hail  '•<.!'.  .'liil. 

t  Seale  value  up  in  March  4.  i-1'.  .0.10 1739:  .u'l.T  lii.il  il.ite  .0001017:  avera. -e  I'm  mouth    i   1087  pftrt  of   t  he  veil. 
I!.  Ex.  .|4   (;<i 



522 i:\PEDITION  TO  POINT  BARItOW,  ALASKA. 

rct!<1int/>i  of  the  Brooke  baltm-i'  mmjnetometer  at  Uyluamw,  Alaxka,  April,  1883. 

Dnt< 
• • 

|t
 I' 

4' 

» 

0- 

P 

8* 
«" 

III 

ll> 

.» 

14* 

16>  !  17> 

18' 

1* 

20* 

21 

tJ» 

2* 

C,,r'l! 

f  444     446     44S Ap.  1  <   j^A 
448 443     443 143     445 440 445      45C 

46.2 
4511      461 460 457 458 457 

457 

457 

40.0 

In. 22        21 19.  5    17        10.  5 15  5    14.  5 14       13 
U          1"          9  5 9           9.  5      11.  5 

11        11 

450      455 454      455     455     455 457      457      456      456     454 

40,i 

460 461      472 

475 

476      477      1S1      473      408      400      404      462 

40.9 

Ap.  2^ 

   455 151      455      455      455       157 457      450     456 454 460 460 401      472 175      476 477      481      472      46*      466      464     402 

Trill 14        14 11         13        14 11          8.5     6 5 1 0 

-  1 

-  1 

-2      -  1 
0     1     0.5      3.5      5          7 

•>< 
459 

457      157 
457 458 

458 455       150 

450 

456 

467 

481 

482 489      486, 498      495 

100 

49.1      478      478     477 

41.8 
Ap.  3j 

461      400 159      457      157 458     458 458     455     456 

450 456 

468 4*9      486 500     405 i!):i      IMP      478      478     477 

Tera  .  . o      lo 12        12        Id 

10 

7         5.  5     4 2 0 

-  1 

-2      -  3 
-    5       -   4 

-,      li 

2.5      5 468     402      454      458      459 459      457     ,451      458      454 458 

458 462 
177      482 49(1      482     478     '477      475 

42.7 

Ap.  4? 454      458     459 459     457     |454 458     454      458 458 462 177      4*2 490     482      478     477      475 
7          *  5 10        10     '  10.  5 10 >7  K     n         A  r;     •*  '-.     o  -, 

—  2 

A 4          5 4          3          150         4 
V 473      171 16*       407       405 

463       463'      402       403       46,2 
464 107 

475 

181        183 ,,:      464      4  OS      403 43.5 

A  p.  5. 47.3       471. 10*      407      405 463     1463 402      403      462 467 464 467 

475 

1-1        183 

478     474 !7i'      4,  ,7      461       103      403 
Trm 7 9         9.5    11 9.5     9 7 6         5 4 3 3 3 2 2        2 

4          5          7           9        11      ' c 459 456 453     454     J453 453     1452 

454 
453     453 

453 

454 

458 

159 461 
165       466, 

164       463 402      402      462      401      401      44.4 
Ap.  6j 

458 
450 it      4511      452     454 

453 

453 

453 

454 

456      459     461 465 

460 

464       463 
462     402      402      401      461 

Tem 
14 16 

16.5    16 16.5,  15        14 12 

11 

10 9 8 

6.  5      . 

5 5 5 9 460 
460 459       158      1459 

459     40 
462 

464 

464      405      406 
467 

407      107 107      407      16,6      460      465 45.3 
Ap.  7j 

460 
460 

400     459 

459      45- 
459     461      402 

40!! 
16,3 

404      465     466 

466 

467 
4  17      167      106      ll'j;      465 Tem.. 

9.5 
10 12        12 

13 

11.5    10          7          5          3.5 2 0 

-  1 

-  1 
-  2 

2         4 
i 465 41,1 

B      403 402      462      463      464      464 464 

464 

467      469 

470 

471 

471 

472      472 

471 

47o      409     469     469     140.2 

Ap    8J 
465 464 403      463      103 462     462     463     1464      404      464 

464 

467      (09 
470 

472 471 

471      470      109      409      4l',9 Tem 7 9 9         9.5    10 

9.5 

8 5.  5     4          2 

-  2 

-3     -  4 

-  5 

-  0 

3        -    1              1             4 

C 460 
46,9 

Ml 
468 

468 

407 

467 

467      467     1408      468 

iac 

468      169      470 470      470 470      l                                          469 468 

47.1 

Ap.  !>j 469 
469 

409 
467 467      407      407      468     1408 

468 

468      409      470 470      470 470      470      469     469 469 468 

Tem.. 6 6 6         11        10 10 9 

7.5 

642 1 1          0          ! 
_  •>      _  •> 

-2-1          0          3          4          5 6 468 
489 108       4.i8 465 464 

403 
462 

402 

46.3       403 

404 

464      46,5 
465 407       468        16,7                                 I,;,:        165       464 

463 

48.0 Ap.lOJ 
468 469 

i-    r 

465 y 

464 
463 462 

0 

462 

463      463 404 464      465      465 
467       406 

5      404 

5          c          '• 

462 
Xcni  .  . 

AT.  1l5 462     462 
8^ 

p 

463       46,2 

401 9.  5 460 O 

460     454 
8 455 

450      459 

464 

464       165      400 460      407 

V                      <J.    ,7 

: 

40.1 

10 
400 48.8 

Ap.  1J  \ 
402 

462 403       402 
461 

460 400       451 155 450      459 

464 

464      405      460 

106 

467 

405 

464      462      161 459 
Tem.. 10 

11.5 
12.5    11 12 13         12.5    11 

10 

8 7 6 5 4           5 5 6 7 
7          9.  5 

11 
( 459 

459 
456     458 457 4.50     456     1455 

455 

455 

45-5 

457      402      166 400       466,       164        101 463 

462 

400      459 457 

49.7 

Ap.l2( 
459 459 45*      45* 

457 498 
150     455 

455 

455 455 

456 

458 

462 

466 

>t      404      404 

,,. 

462 
460     '459 

457 

TP-IU. 11.5 

13 

14        14 15 15 14        13 12        10          9 7 6 5 4 4 4 6 

7        in 

11        14 
15.  ;, 155 454 453 

452      451 451      451 450      45U      451 

450 

457 

81      460      460 458      456, 
455 

50.  S 

Ap.1.1  .^ 456 454 
454 453 

452 
451 

451     451 

450 
450    ,451 451 

453 457 

458      461 
4*>0     ,4liil 

462 459 458      456 

455 

Tem 10.5 
18 

18         18 18.5   18.5 
1          13 

12 

10 9 8 

7          6.  5      :          '- 

8 10 12        14.5 18 

An  14  5 453 

452 
451      449      448      447 447      448 448      449     450 

450 

451 

452 

452 153      454      454 

454 

4.54 

453 
453      452 

481 
51.5 

Ap.14  j 
453 452 

451 

449 
448 

447 
447      448 

448 
449      450 150 451 452 452 54      451     i454 454 

453 

452 

Tem  . 19.5 
21 

22 

22 

24 23 21        2(1        18        15.5    14 10 9 8 8 10 

10 

17.5 

Ap.15^ 452 
152 

451 
452 

450 
449 

449 
449      448      448      449 448 44K      44* 

448 

448 449 452 451 52.3 

Trm.. 18.5 
20 

23 

21 23 
20.5 23.5    20       20 20 20 

18 

18 

18 

18 17 

17 17 17 18 

19 21 22 

26 

Ap.16? 
437 449 

449 
113 443 

444 
444 414 444 

415 446 
440      447 

446     1447 
448      451 
449      151 

452 
452 

455 
455 

450 
403 
403 

471 

471 

170 

470 

472 
472 

471      471      472 

471      47' 

169      469      40!l      408 
9      408      408 

53   2 

Trni    . 

25 
24.5 

.'1.51  21.5 
21 20     ,  19 16        14        12 

10 

9 7          6 4 3 3 

:  .-, 

4 4 6 0 
t 

46X 

469 169        169       469 

467 
467      403 465      466      408 

471 

473      470     ]479 
M       480       481 

479 

479     477 

475 

474 

54.1 
Ap.l  /  j 

468 
4611 

469     409      409 408      400      46.! 465      406      468 

472 

473      476      1711 480 
0      4*1      473 47(1      477 

475 

474 
Tem 

8.5 
10.5 8.5     8.5|  10 lo         9         8 0.  5     4.  5      2.  5 1 

-  1 

_  2 
-  3 

-4     1-4     -  4     |-2     |-  1 0          2 

4.5 

7.5 
i 471 

409 

468 

460      405 464      404     1463 464      40 

471 

473 479 

1*3 

4110      487      487      484      4*4      48o      479 

478 475 

55.  0 

A  p.  18 471 469 466 
405 

4(>4      464     463 464      405      400 

471 

473 

479 

483 
4*9      4*7 '       4*1      480      47!' 

4T8 

475 

Tem. 10        10.  5 12         12         13 12        12        10.5 7.  5      5 3 1 

-  1 
-  3 

-  4 

-  5      -  5 
-  5      -  4 

0 6 
Ap.WJ 

475      473 
475      173 

473      409 

171      409 
406 
405 

455 

455 
454     :450 
4.54      450 

451      458 
451       458 

470 

470 

468 

473 
473 

470 
470 

471 
471 

175 
475 

482 
1*2 

486 

484 

485 
4*5 

470      471 477      471 
473 
473 

463 
406 

55.9 

Trm  .  . 0 9 11 11 10       10 8 

7.5 

i; 5 443 3 3         3 5 6 8         9 11.5 
A  ,,  on  ) 462 403 Ml 460 

456 
447 150       450 

450 451 

459 

457       153      460      402 464 

405 

159     1458 
460 56.8 

A  ()  ,  iu  < 467 463 400 401      450 
446 

4.5(1      450 

459 
457      459      10" 

1       4C.5 

460      465        <;.;      159      458 

456 

Tem  .  . 1!          13 1  1.  5 
17.5 

17 

10 10         15 15 14         13 
12         11 

14   5     15         17..' 

IS       20 
21 

A  «  91    > 155 451 

4.54 
453      453 453      453 452 

453       454 

454 454 

454      454      454 

455 

455     455 455      455 455 57.6 Ap.^1  ̂  
1.50      455 454 454 453 

158      153 
453 

453 

155 

454 

454      4.'4 

154      154     '454 

455 

455      455      455      455 455 
Tem. 22        22 23 24 25 25 

26 

25.5 25 

24 23 
20.  5 

20        20 
in.  5    19       19 19 

18.5    18.5    1* 
20.5 Ap.«{ 

455 
455 

155 

455 

155 455 455 454 
453 
453 

453 
453 

453      453 
453       153 

454 
454 

454      453 
4.54      453 

454 
454 

458 
458 

462 
462 

462 
462 

463 
463 

464 

465 

407 

467 
406 403      461      459 

402       401      459 

456 

459 
456 
454 

58.5 

Trni 

20.  5 
21.5 20.  5 

20 

20 

19 19 18 10.51  15        14 13 11        11        10 

10 

11 11 12 

14 

15        18.5 
20       21.5 

A  .,  oo  ̂  
454 

453 
453 

453 
452 151     451 45)       452       155 

457 

458      102      163 460 

468 

407 407 
406     i486     463 

461     1453 

59.4 

454 
153 

452 151      451 451      452      455 

457 

158       (6 

466 

468 

467 407 40i;      164      403 461      459 
22 

21..-
 

23 

"1        -,-, 

22 Ll 
19.5 

17         15         135 

11 

10        10         8 8 8 8 0 
10.5    12        14        15     I  17 

A  »>  9  1  *> 

159 459 

i5'i 

457       456, 454 454 454 455     1455      450 

157 

159      4,;o     1400 402       102 

173 

471      479      176     481      105 448 

60.3 

A  p.  -4 459 453 
459 

457      450 
4.54      454 

455 455      155     -456 

457 

459      400 

460 

102      46,2 

473 

472      478      470      481      404 

447 

T.-iii 17 

19 

19 

1  9.  5 19 19 

18 17 

16        15 

12 12 

11 10 10        11 11 

13 

14        10        18 

18.5 

21 

A  _.  o-  ̂  
448 188 

442 423 129 440 432 436 43,8 
410      445 

449 

456 454 468 162      457       1    ,      452 

450 

449 61.2 

Ap.»j 

11- 

424 129 

411 

432 43,0       139       140       446 449 
456     !454 

469 
105      403      402     402       ••••                  451 

419 

410 
Trm    . 21        21 22 

24.  5 
25 22        22        21        2(1 18        17        17 17 

17 

17        18 10  5    22       23 25 

27 

A  TI  OH  ) 
153 449 149 

445 
H3 442 430 134 435      430      436 

44! 

!  j|;        J-,;; 

452 

451 

450 

453 
102       157 

448     448     1449 450     02,  1 
Ap.Jbj 

152 

449 
440 

445 
Ml 442 434 434 

435 

438      136 
441 

140     1453 

452 451 

450 

453 
4112      450 447      448 

449 

450     | 

Tem 27 

28 

28 

28 29 29 

2- 

27 

26 

25 24 23       21  5   20.5 20 
19.5 

20        20 21        22 
23 

24.5 ( 419 

504 

511     -,i<; 
51* 521        ''''P.       5'>1 

526 

512 
517       520 

522 515 Ap.'Tj 505 511 516 

518 

52  1 
-,26,      '521 

527 

510 

517      522 533      520 

521 

.MB 
Trm ?4  1 

28  5 
26 24 2".  5 21.5 20        19 18 

17.5    1  8 
19         19 27       28 

514 514 
512 
512 518 519 

518 
5311 

518 

520 

520 

517 
517 

518 
518 

519 
519 

520 

520 

522 

522 530     530 

529 

529 531 
53!        530 

531        530 
529       529 

528     5jii 

528 

527 

527 
528     528 528     528 

Trill 

29 

3! 

31        ::• 

32.  : 
31 

29 

27 

24 

22 

21 20 

19.  5 

HI         19 
21          22 

33.  5 

25 

26.5 

28 

A  n  9q  J 

523 

523 525 

521 

525 525 529 

532      5:: 

530      529 

53* 

528      529      528 
.\   ,1.  _    T   ̂  

528 
523 

523 

524 525 

524 

525 525 

529 531 
53.0       529 

528      53V 
Trio 

28 
31          31 

20 

21.5 20        19 

18 

1  7.  5 

18 17 10 22 
24        25 529 

527 
528 528 

529 528 5.  '9      529 

5211      530 
536 

536       53' 

528       531 
529 

52!) 

527 

527 527       528 
5.  -8 

529 

528 529       529 

529       53:, 
535 

536 536      531 532      528 

528 531 

Tem  . 

25 27 27 

27 

27 

26 25 24 

23 

21 20 

19 

18         10 15 16 

15 

14 

15 15 

10 

17 19 

19.5 M.t^n  : 465.  4  465.  2  404.  7 
463.  4402.  5!461.0 

161.1 462.  21462.  7  463.  2 464.  841)6  5469.  1471.0 474.  1  1475.  4  470.  3  477.  4  477  :!  476.  4 
474.1 

472.  3'471.  1  469.  3 
1;  'iii,  .1 509.65"                                     7,505.8 

5H5.  3 

506.  4!506.  9  507.  1 .'.oil.  0,510.  7513.  3515.8 

,20.  5 

521.6521.5530.0518.3 
516.5515.3513.5 10.3    17.2 17.0     18.il    17.6 17.  1 15.8    14.  Si  12.8 11.5    10.0      8.9     8.2      7.3 6.  a    o.  (i 

6.7 

7.6     8.0'     9.5 11.0    12.8 

14.  51 

1 1 1 

Soal"  vuliiii  ot   -.li  vision  up  fi  April  15,  .0001017;  between  April  15:in<i  27,  .00(12413:  after  April  27.  Oh,  .0003031;  average  for  mouth,  .0001844 

i  Hi,'  vrrt.  Corn-.  "To  n-ilurr  rrailinuM  to  an  approximate  uniform  *«riew  applv  the  rorrrrtionw  iii.li<  .-itnl  in  last  coin  inn.  Wr  linve  moans 
ol  In  ,l.,\s  April  17  to  26.  im  Insi  \  ,•,  4011.1  :  mnan  of  10  (lays.  April  28  to  May  7,  inrlusi  ve,  522.2:  ilifterrn,  '•  62.!  Muiitlilv  mrans:  Tomperatnre, 
12.1°;  BUgWtOmeter,  468. 7  :  H><ltirnil  mean  512.9 



FAI'EDITION  TO  POINT  BAKTWW,  ALASKA. 

523 

Hourly  readings  of  the  Broolte  balance  magnetometer,  Uglaamie,  A  laaka,  May,  1883. 

Date. 

0" 

1" 
2' 

» ' 

6' 

«' 
7' 

» 

•> 

10' 

11' 

Koon. 

13' 

14' 15' 

» 

,7> IS' .»> 
10' 

21 W 

23k 

Mayl  ...J 
530      530 
530 

530 
5.11      531 531 

531 

527 

524 529 529 

531 533 530 

532 536 

536 

52K 528 

Tfmp    •-.    19.5    20 20       20.5    19.5    20        19        17 16.5 16 
15.5    il.  5 

13 

12 

10 

11 14 16 18        20 

24 

530     1328     530      330      531      532      5.10 

521 52P 

529 

535 

542 542 542 342     540      538      53(1 
May2       5311      5311      528     1531      530      531      532      530      521      529     |530 

533 535 

512 

542 

542 

340      538      5311      5:|:-, Temp  .. 25.5  24.5   24.r 21        20.5   20.5   18.51  16.5    15     i  13.5    11.5    10 8 7 6 6 6 11 13         11 

'lO.  5 

i 535       531       534 531      5::::      53(      633      534      3.11      531      531      537 536 

537 557 

5511 .7       5311       5311       535 5.14      533 
May  3     1 

534 
534     1531      534      1         534 531     1531     |531 

537 

536      537      537 

538 

337      527      5511      5511      535     534 

Temp    las'  17 17.; 17.5    18        18        17        16        16        14       13 12 10          9     ,     8 7 8 9     '11         12        13        14 18 
r 545 648 551       5(13 

524 

524     1524      524      527 
530     528     529 

530 

522 

522      522 

May  4.  —  < 
5  15 

548 
550 

551 
563 

520     523 

524 

523      525 
524    1528 

530 

528     529 
5.10 

522 

Tump    22       21 

21 

20.5 
20.5 

20.5 
19.5 18.5 

17 

16 14 13 12 
11     l  10 

11 11        12        H        14.5    16.5    17  5 
19.5    21 

M
a
y
s
.
.
.
.
'
-
.
,
.
,
 
 
 
 
 

._ 

522      522 
522 

521     520 520    JS20 

520 

518     519 

519 520 

521     524    j525 530 528      526      522      52!      514      508 494 

491 

522      521     '520 520    '520 

521 

518     519 

519     520  • 
521     1524    1525 

529 528 -I      522      514      508 493 

494 

Temp....    21       2" 
23       24 23 23 

22.: 

22        21 21         20 20       20 

20 

20 21       21        23        25        27 
\   4%     493      40(1      487     485     486 485 476 4711      481 

482      485 
489     '495 

514 

514 509      50)      506     500      489     4x9 
May6....jJ4g6    ,4g3 490      487      485      486 485      476 470 482 483      484 

489     1495 
515 514 

,.      -,.„,      1-. 

488      4X11 

Temp....    36      38      :«i       B9.S   ::!i      38 
.7     i  36 34.  5    33     1  32 

31        31        31 
32 32         82         32   5    32         31.  5    31.5 52         33 

C 490     492      493      193      496     497      498     491     '483 

487 495 

501 509       511       507 5]5      515      510      503      501      501 
May  i  —  < 490     492      493 494      4!H1      498      497      491      483 488 

495 501 

509     510      507 
509 515      515      .'in      503      .501      501 5(10        I'M 

Temp  — 32 31       30 29       30        29 27        25        25 24 

*>3 

22 
22    |  21       21 

21 22        22.5    24        24        25        27 

28       30 

f 
499 

197      502      495      495      495 495      494      494 494 494 

496 

502 

504      504 

502 

.505 
594      503      500      496 494 

Mayo.  .  .  .  t 499     497 502      495      495      4%      195      494     :494      494 

494 496 502 

504      504 

502 

505 504      50.1      5(KI      496     494 500     49.H 

Temp    30       31 33 34        34       34        34       33        32 31 30 29       27.  5 
27       26.  5 26 26 2(1        27        27        29       31 34 

.17 

f 50(1      497 497 191      4:12      492     494      493      495 
49(1      494     '499     500 

501 

502      502      .505      502      499     497 497      4911 
May  9     < 501     '497 4% 

492     489     491     !492      493     491      493     '495 4%     494      499      5o(t 
501 

••'5     !502      499     497 
497 

4% 

Temp  — 38 411        40       39 
17.5    35 

35 33        32       30 28.  5    28.  5    28       27.  5 

28 

28        28        28        28        29        30 32 34 

\flT-1jl                      5 495 
493      492     491      492      493      494 495     497      498      499      499     500      301      50] 

502 

502     502     500     498    1495     493 492 492 
May  10.--  < 494     '493     492      491      491      494      494      495     497 498     499     499     500     501 

503 

)2      500     J498     1495     493 

492 492 

Tem]>    
39 

39       39.  5    37     i  35       36        34 32.  5!  31.  5 
30       29       28 28 

28 

29       29.5    30       31.5    34       36.5 

39 40 

IT  a  TT  1  1             J 
493      193      494 494      493     492      492      494     ,496 496     ,492      491      501      502      500 

500 

499     498     498      497 

496      497 

496 495 
.May  il...  < 4<::;    493    494 

491      494      492      492      494     !496     495     49-'     491     '501      502 

500 

499     498     498     497 497      497 

496 495 

Temp    40       4(1.5   41.5    41        40       40.5    3?       35.  b\  34       33       32.5   32       31.5i31        30.5 

31 

31        32        32.  5    33.  5 

35 

36 30.5 
t 4%     497      497      494 4:'5      495      4116      495     :494      496     497     496     498     500      500 301 501      500     ,500      498     497     496 495 495 

May  12.  ..  < ( 496     497      497     '493 495      494     496     496     (494 496 497 496      498     1500     500 501 501      500      500     498     497     496 

495 

Mi 
Temp    37        38     i  39       38 

36 

36       36       34       33 32 31 
30       29.  51  29.  5    29.  5 

29 
0       29.5   31 

33 
54.5    511 

57 

C 495     495      495      495 495      495      497      492     493      493     493 
492    i492     498     503 

505 

503     '508     503     496 
495     494     1497 

497 

May  Ivi.  .  .  < 
495     495      I!'.',      195 195      4  fit;      498     :492     491      493     493 492     492     498      503 

505 

503      508     i503     496 
495     491      497 

497 

Temp    37 37        37       36 

.16 
37       35       55       35       32       31 30 29        28.5   27.5 28 

28       28     '30     ,30 
30.5   :•.'.      34 

.14 

•\r__  *  *       \ 497 498     4«9      502     5(10     498     492 90      499      498 499     500      503 505 511 507      503      501     ;501 
499     498      496 (113 May  14...  < 497      498      499     502      500     498     491 495      5(iM      499     498 499     500      503 505 

511 

5'i7      503      501     i501 

499     49,- 

493 

Temp  .... 34       34.5    34.5    34 34        33 

32 

33 

32       31 30 29 29        28,  5    28 28.5 29     1  30        31 35 

37 

39 

42 

May  15...  J 
492     4811      (85      4«7      479     479 
492 

479 472 467      456 457 456 466     481     482 487 493    !497     489     488 483 

478 

476 

470 

Temp  .... 43       41        47.  5    42,  5    411       47 48       47 47       44 42 

40 

39       37.5    37 

36 

36.5    37        37        37.5 

39 

40.  5    42     1  43.  5 

May  16  ..£ 
472      475     479     480     481      4-1       1-3 
   (75     478     480     481      481      483 

480      473      470 
480      473     470 

470     476 
471    !476 484     494     '501      494 

483     494      501     1494 
499     501      499     487      (82 
499     501     499     487      482 

478     '476    1472 
47.-      17H      173 

Temp    42       42        40       39 39    !  39.5   38       38       36       35 34 33        33        33       32.5 33 
'-        35       37 

39 

41        42.5    115 
f 473      471      471      471      472      17.1     475      476     478      479 478 479     4X2      483      486 486 487      492     490      487 

485 

186      1811      4811 

Mayl*   -.  < 473      471      471      471      472      47::      475     476     47.°      479 478 479     482     483     486 486 487      492     490      487     -485 
480      48(1      4M, 

Temp    44       43       43.  5   42.  5    42       41.  5i  40       39       37.  5   36       35 
:.;        33        32 32 33        3,! 

MQ__  IQ      5 
486     ,491      489     494      494      493     494     494     ,494     494      495     495     496      498 500 498 501      499      497      4911      494 493      491      489 

ay  is.  .  .  < 486     !491      490     492     493     !493 
494      494     494     495     495     '495 

496     499 500 497 501      499     497      496 

494 

195 

491       I.-9 
Temp    

35.5 34.5   35 35 35    1  34 33 33 32 31       30.  51  29       29       28.  5   28 

28.5 

..o        31         31. 34      :»;      38 

TWO  TT  1  ft                 ) 

490 489     491 485 
486 

489     491 482 481     491      492      492      501     :507     1508 

512 

506      50H      501      504     |494 491       4-9      4-7 
ja.ay.ii1.  ..  < 490 489      491      487      4-11 489     491 481 481      4:11     492      191      502     507     508    (512 506     .505                            193 491       4-9       I5< 
Temp    37 38    I  38. 38 36        55       34 33 31        29.5    28       26     !  25       24 25 30        81.5    32.5    35       3(1.5    38 

'C 

487 493     ,489      489     489 490     490    :486 

488 

489 49(1     491      494     ,494      496 498 498      499     496      492 497      4R2      479     479 
May  ̂ 0  .  .  -  < 488 493      490      489 481 489     487     486 

488 

489 

489 491      494      494     496 498 
498     499 

495     492 
497     483 

479      479 

Temp    39 38       37.5   37 37 

36 

37        36 34 33 

31 

30 
28       27 

26 26 27.5    29 35 40 
C 

480 
479     471 

510 

512     514      515 
517 

521 

528 

533     548      550 5(7 

600 

593 

567 566 560 

552 

548 
May  21...  ̂  479 479      471 

509 
512     1514      514 

516 

519 

528      533     548      55(1 

547 

600 592 567 566 560 

552 

548     530 548 
Temp    42 43.  5 

45 45 46.  5   46 42.5 
40.5 

37 

34       31.  5!  31     j  29.  5 

28 

28.5 

29 30 32 34 35.5    30.5 

311 

42 

545 537      520      531 336     |540     544 541      550 54.1      551      5il:i      550 559 

367 561 

559 555 553 
553     1552 

552 551 

ITay  22  .  .  < 
547 

543 535      529      535 •  |o      545      541      550 546      532      5113      556      559 567 555 

553 

553      552 

552 

551 

Temp    42.  5 44 45       44        43 42.5    59,5    37 33 32        30.5 :;o        29.5    29 30       30 31 32 

.'(4 

35 
May23...| 

553 553 551 553      550      550 
J 

-,19      545      550     544 
548     545     550     544 

546 
546 

550 547 
547 

560 

562 

•     559 

j.-,9      51,. 554 

334 552 

552      551 
550 
550 

Temp    36 37 '        37        37 36 

35 32 

32 31.3 31 30       30 30 31        33        34        31 37 38 
f 

550 
519      550      .549      540      .549      550 550     551 550 

549 547 

548    '553 

658 558 557 558      555      5(9      547      544 
5(9      518 

May  24...  ̂  550 549     550      549      549 549      550 550     551 

550 

519 517 548 553 557 558 555      519      547      547 
550     548 

Temp    39 40 41       41        41 41 39.5 38 30 34 33.5 

31.5 31.5 30.5 

31 

31.5 

32 33 

36.5 

38 

40 

42 

"Mntrf>~             ' 

548 
548 549     548      547 517      548 

548 
517 

548 

549 547 548 

553 

555 

555 552 

549 547 

546 

545 544      543 

May  2...  ..  ; 548 548 549     548     547 547      548 548 

547 

548 

549 517 553 

553 

555 

532 

547 

648 

545 

544      513 
Temp    41 43 44        44.5    44 

43.  5 42.5 41 40 

39 

88 37 36.5   36 37 

37 

38.5 

38.3 

40.5 

41.5 43.5 

4(1       48 

f 543 541 541      512     ,543 541 
51(1 

541 

539 

537 537 540 

546     '543 

548 518 

549 556 549 544 

542      541 

541     541 

May  26.  .  .  < 
543 

541 
541      542     '543 511      54(1 

541 

539 

537 

536 540 545 

543 518 

548 549 556 549 

543 

542      541 
541     541 

Temp  — 

5o 

51 51        50       48.  5 49       48.  5 46 

44 

43 

41 

40 39.5 

39 

39 

89.5 

40 

40.5 

43 
43.  5    45.  5    47    '   48 f 541 

541 

341 
542    ,543 

543 

543 513 

515 

543 

540     '542 
545 

552 

552 548 548 548 

547 

5411 

543     540     541 

May  2i  .  ..  j 541 541 541 542      543 

543 

545 

543 537      543 

545 

551 

552 

552 

548 54R 

548 

547 

546 543     l5  10     541 

Temp.... 49 50 30 

49 

48 47 46 

44 

41.5 39.5 38.5   38 37 

36 35 

35.  5 

37.  5 

39 40 42 44.5 46 
f 543 

542 
5(1 

541 543 
543 542 541 

544 539 539     5(2 546 553 552 550     547 555 

548 

544 544 

513 

543 
May  z8  .  .   < 543    Ifii2 

541 

541     544 543 542 

541 

544 

539 

540 

542 546 

553 

551 551 548 

555 

518 544 
514     543 

',12 

Temp    48 49 50 

411 

45.5 46 

45 

43 42 

41 

39 

38 37.5 37 36 

36.5 

39 36.5 42 44 47       48.  5 

51 

M-ii'Oo     5 
541 

540 
341 540      532 

534 

534 

533 

533 535 

5(1       519 541 542 541 547 

549 

543 

544 

543 nv  ov.  .  .  < 341 
540 

541 

540 
532 

534 

535 533 

515     639 

541 

542      546 

543 

547      5(9 

545 

543 544 

543 

543 
Temp    53 54       54.5   54 52        51 49.5 46 44 43 41       39 

38 

37.5   38 
38.5 

39 39 

40 

40.5 41 

Tfn  ,.•)/!           ) 
543 543      543 

545 
515      541 341 

542 

541 

542 

539      5(0 540 55S      5(11 

550 

544 540 

538 

541 
May  ou  —  < 543 513.      5JI 545      5(1 541 

542 

541 542 539    1540 

540 

538     546 

549 

548      550 
544 540 

540 

539     538 

540 

Tomp.  ... 

41 

41        40.5 

40 

40       40 

•1" 

39 39 38 38 
37.5 

37 36.5    36 

36 

37        37.  5 

38 

39 

38.5 

39       39 41 

"Un-tr  Ql            5 
540 539     539 

340 
540     540 533    1532 531 531 531 

540 543 

543 

543 547 

5(9 

54li 

545 

512 538 537     537 536 
juay  01  —  < 540 540 540 

540 
533 532 

531 

531 537 

540 543 543 

543 

547 

519 

546 545 542 538 

537 537 

53« 

Temp    41 42        43 

42 41 

41 
39.5    39 

37 38 37 

36 36 35 

35 35 35.5    36 37 38 39.5  41.5  42 44.6 

Magnet'r 
514.5 514.2514.0 514.8 514.7 r.i3.  5 513.  5  512.  5 

511.8 
512.  4 513.2 514.  8 

518.7 521.  S 
523.7 

526.6 

526.  3  525.  6 
523.  7 520.  5 517.5515.6514.8 

513.  8 

Temp  ... 37.0 37.0  37.0 5,1,  ,1 35.6  34.5 33.1 31.9 30.7 
29.5 

28.8 28.2 27.  J 27.7 28.2'  29.0    29.8 
31.1 32.  4    33.  8!  35.  5 

37  3 
One  division  ol' s. uli,  up  to  May  3.  23',  .0003031;  between  May  4  ami  21,  .0001926;  and  after  May  21, 3',  .0001948    Average  for  month.  .0002031 

part  of  the  vertical  force.    Month'ly  means;  Temperature,  32°.  8;  magnetometer,  517  2 



f>24 F.KI'KIHTION  TO   POINT  .P.  ARROW,  ALASKA. 

Uonrli/  tradings  of  the  Jlrooke  baluno  magiicto)in/<  r,  ft/l(tioni<',  Atuaka,  June,  1883. 

Date. 

0' 

1'
 

4' 

s* «k
 

7 9 

10' 

I!1 

13 

1, 

15' 

1«" 

II" 

IS* 

1         1 
.11    M>  hu> 

22' 

,:i. 

   1    June  l.».| 535 531 534 334 

540 

-.17 

518 

517 

Temp  — 44 

49 

51 

48 

48 

45 

45 

45 41 

45 

40.  r 

54 55 

Time   *>           5 

.-,29 

516 520 629 

681 :,40 

,-.,'.1      .-.,">  n 

•     :,  1  1 

536 
O  Mil' 

,-,29 

528 

531 

647 

502 

,->oi 

-     :•  1  1 

Temp    48 

48 

47 

i.-, 

43 

42 41 40 
39       38 

37 

37 

•  :>       40 

41.8 

Juno  3...  5 538 538 :,37 534 

53  1 
534 

686 
533 536 

536 550 1      540      .',11      .-.43 
.'1       540      541 

543 

.'..'.I 

"»51 

<      557 

Temp    47.  5    411 

4S 
4S 

17.1 
47 44 12.  : 41.5 40 ,.  -,                 n  — oh         <j< 

36.5    3,; 

311.5    40 

•1" 

43 

Tnnn  4 

538 
539 539 589 

512 

537 

June  4 588 538 

640 

539 639 642 542      517      547 

.-,44 

Temp    44 

43 

42 40.5 

in 

37 

35 

32 

35.5    3; 
41 12.  5 

t 
534 534 

637 541 

.-,11 

541 

534 Juno  D  ..  < 
584 534 534 

535 

536 687 

540 

541 

541 511 

540 a     537 

535 

Temp    44.r 
46 47 

47.5    48 
47 46 44 44 42 

37 

0 

0        41.5 

43 

45 

June  6     
  <  •"•  ' 

58] 
533 544 

19      53SI      541      .'.41 

511 
539 

"•27 

June  I, 

.-.31 

582 

529 681 544 

547 

19      51(1      :,41 

540 
527 

Temp    45.  ; 
46 48 

49 

48 

47 

44 

41 

30 
38       38       3^ 

41 15       45       47 
51 526 

r.27 

520 527 

524 527 

520 

520 

533     534     53- 

528 

527 

June  T...J  .,,- 
527 

:.27 
524 

.'27 

524 

521 523 528 

530 

634 Temp 
52 

53 68 49 

48 

40 

44 43 42.5 12        41.5   41.5 

.41 

41 41.5 12.  6     V 

50 

t  £28     507 

527 

.-,211 
583 

532 

532 

531      53-: 

540 

:      527 June  8...  J  5: 

',''7 

529 531 

589 
532 

532 

.-,32 

.0      540 

542 

541 

.",  '8 

Temp     1  50      49 

411 

48 40 46 

45 

43 

42 

41 40 

39 
38 

40 

44 47 

T          n        S   •"" 
JuneO...;   - 

589 530 

530 

527 
527 530 

529 
629 

528 

529 

,-,25 

520 
630 
630 

530     1534 
544      514 

6  |3 

518 

648 
543 

644 
544 

5.10 

515      53,- 

53] 

Temp    

46 

40 

46 

1C 45 44 

43 

41 

41 40 38 

37 

30.5    30 36 38 38 30 37 

40.  5 

43 

Jiiun   1ft        5 

531 532 
588 

531 530 

531 

531 532 

532 
534      53  1      5  :: 

".'in     521 

tine  i  n  .  .  ,. 532 
532 

531 

531 532 

532 532 533 

52.". 

522 

Temp    48 

44 

45 

45 44.5 13.6    K.S 41.5 

40.  :, 

39 

37.  5 

37.  5    37.  5    3,- 

40 

41 

Ji.1,,1  i  1      ' 

622 522 622 
624 520 

517 

516 
521 

522 

•      535 

11  lie  11.  .  t 522 522 
622 

524 

:.23 
517 

516 518 

535 
520 

Temp... 

53 

54 54 

54 

54 

.-,2 

49.  5 
47 

44 

42,:,     12 41 40 39.5    39, 

42 

40.  :, 

48 

Juno  12..  J .-.2.-, 524 
524 525 

525 525 
525 

525 

526 
526 

:.27 
527 

528 

529 529 
529 

529      .-,21) 

531 

531 
l      537      533 

.      530 

:.32     531 

Temp    

49 

49.5 

1!'    ' 

60 

49.5 4S.  5 

46 

44 

43 

42 

•11 

40.5 ,!.  :,    40       40 

40 

10 
41        41. 

13 

44 

June  13     < 

528 528 
r,27 

526 

531 

530 

5)0 

530 

525 528 

.",20 

526 531 
52X 

528 631 581 530 

530 

532 533       53  J 

:>39      52  n      ."27 

526 

Temp    

40 

46 47 17 

47 

46 

45 

42.  5 
12 

4.' 

40.5 

40 

40 40       40 41 

42 

43       44        4.-, 

411 

48 

June  14     5 

527 
537 

529 
532 

530 529 520 623 

529 ;.:•!     535     533     530 

543 537 

534     53-3 530 
527 

r.27 

529 532 
529 529 

529 

529 

529 

,-.34     531 

543 

Temp    48 47 

49 

47 

4.-. 

45 44 

43 

42.5    41 

40 10 
40 

40       4(1 

40 

40 

39.  ". 

40 40.5    40.6    J2 41 44.5 

June  15..  5 
530 

528 

526 

520 

525 524 521 524 

525      520 

:.27 
627 

529 525 

Temp    45 48 51.6 

-2 

62 52.  5 

51.5 

ELS    19 41) 
47 47        47        40       47 

10 

4C.  5 48       48       50 51 

June  16     5 
523      523 625 526 

,",27 

.-•27 

527 528 
530 14      :.34      534 

534 

il      528 

VJ7 

525 526 
528 528 

527 

528 

529 580 530 

581 
34      534      :,34 

534 

534 

5.10      .".20      52K 

-.27 

Temp.  .  .  . 

53 

52.  5 51.5 

50 

48 
47.  :. 

40 44.  5 It 

42.  - 

41.9 

41 

11 

40         in.  5    40.5 41 41 

1.5    45,  5 

50.5 

lime  17      5  i^26 

527 526 
529     {520 520 

51  ti 

515 

516 517 

526 ,-,31     33;,     585     ."3.7     542 

540 

525 

628 

'  '  i  526      527 
526 

529 

520 510 

514 
'.].-. 

517 

520 

542 

546 

."37 

525 
Temp    51 51 50.5 50 

49 49 

47.5 
46 44 

43 

42 41 

!       38 

89 

39.  5 
11         4 

46 

48 

June  18     *   ~'-:;   
  "'lf' 

524 
520 516 

521 

517 

4% 

.-,14 

547     533                        51* 

",40 

544 

.      526 

528 

527 

I    523      .-,13 519 
516 

:.21 

616 
495 

514 

539 533 '.       533       538       548 547 

544 

527 

Temp...     r,o       52 

68 

54 

62 48 

46.5 

40 !        11 40.5    40 41 
11.6    43        44 

45 

40 

June  ]'• 

529 
529 

:.27 

528 

529 
519 526 530 

IS      540 

642 

544 

543 

-.30       531 

ly") 

530 
52* 

529 526 

,,37 

529 

517 

519 530 542 

5'4 

543 

Temp       47 

48 

48 47.5 47 47 

40 

44 42 41 

40 

:S 

38 38 3!)         4!          13 46 

4S 

Jlmi.  .,„      5   530      528 
52!) 

527 529 

529 528 

-,21      529 531 

.-,31 

531       533 535      537 

546 

534       53^ 

V20 

'27 

"              t   530      52* 
529 527 

529 721 

531 

-.13 

547 

•.35      537      524 

526 627 
Temp....    .Ill 50 51 50 49.5 48 47 44.5 

44 

42 41 

40 

3,1       3-       38       38 39 41.  5    43        44 

48 

49.5 

June  21..  (  M 

626 

.-,29 

530 531 532 
:       530 

529 
526 

526 

527 

529 

526 530 

531 

534 

6     -iiifi 

r.35 

.-,3,11 

Temp....    5(1.5 52 49 47 44 42 

40 

40 

40 

39 

38 

39 

39        41 

45 

48 

June 
529 

528 527 

.'.27 

528 529 631 533 

:     :.37 541 

534 

-     529 

",27 

529 528 
527 

.',27  ' 

533 

641 .      529 

Temp       49       50 51 
49.5 

411 

47 

45 

13 

42 

41 40 

38 

38         3S 38 

39 

45 

15.5 
Jmio  "t     5   M!)      :'31 

530 
528 

513 

513 

-,11 

515 

622 512 3H5 

581 
Juno  .J..  j   ..,,,      .:|) 530 528 

513 
514 510 528 

530 

543      540 

-,35 

534 

53] 

Temp        45.5    45.5 
46.  5 

46 
15 

44 43 11 

II! 

39 

38 39 

89 

to 

41 

June  "4     5  531     S30 

532 

530 
532 

-31 

681 529 

688 

533 536 

534      53: 

581 

'.31 

VIUM  -.'*..  <    .,),       -^on 582 530 530 
532 529 

531 529 

-,31 

-.40 

-.34      531 

Temp....     i 

42 

12 

42 

42 12 41 

41 41 

40 39 

39'
 

38 38 38 39         I'i         13 

13 

48 

,00.26 

531 

531 

629 
530 

530       531 

531 
581 

531 

581 

-.31 

-.31 

.        683       53!) 

542 

646 

646 

Ten,},....    44.5    45 46 

46 

46 48 

I.', 

43 

42.  .', 

42 

41 

•In.  ;, 

40 Ill         39 

38 

39        40        41 41 11 

lime  ". 

681 530 

V27 

'.43 

641 

",3;     531 

"31 

ri31 

June  at 534 
681      58] 

",32       533 

V27 

530     632 

-.11 

1      ,".29 

Temp....    42       41 .11  :, 

44.  5 

44.5 

41 

42 

42 

41 41 40 
I'i        11        41 

•11 

June  "7 
M7      527 

V21 

•>)()      510      517 

545     .-,15 

641 

June  zj..j  ..,.,     ..._, 

.-.32 

-.17 

526 

-.32 

515      545 

541 

Temp 
12          12 42 

42 

41.5 

41 40 

41 

41 

4(1 

4" 

41        41         I) 41 

41 

42 43 

:        44 

45 

4". 

Juno  28..  5 531      52(1 

521 

-.22 

522 

VJO      52.-' 

-.31 

530 

-21 

.,20 

Temp... 47 11 

42 

42 

41.5 

42 

44 47.5 

1!) 

57 
June 

518 

".17 
-.17 

-.17 -.17 

-.17      510      :,17 
,17      :,10      517 

517 

-.17 

-.13 

514 

-,14 

516 
518 

529 532 528 
534      521 :.2I      52 

517 

Temp... .Ml        59 5S.  5 

57 

111.  5    49         4S 

IS 

47.5 

47 
47        -IS        19  5 

.".1 

54 

M7      520 

52] 

",22 

-.12      .-.13 .,      :,3,7 646 544 
520 512 512 514 

.-jo 

Tenij,. 64 54 

49 

•17 

46.6  40       45 
45 

11        45        4.-, 

47 

19 

Manuel  r ",2S.  4  528.  3  :,28.  Ii 528.  1  527.  3  527.  8  527.  I                                                                                                               '311.  H  538.  7 
535.6531.9529.  0  52-. 

Temp    
40.  0 

41.x 

40.  1' 

39.  4 12.7    44.0 45.4 47.0 
- 1           1 

'• 

l  IVnee.      Monthly  lni':i.ii:.:    Telii|  .  •_  i,.'t"iueler,  531.0 



T.XlMvDITION  TO  POINT   HARROW,   ALASKA. 

Hourly  rt'ailinijK  of  the  lirookc  balance  m<i.<ji«t<»ii<ter,  l'i/laamit,  Alaska,  •/till/,  1S~;:>. 

525 

Date. 

o» 

9 

,k 
3" 

4' 

5' 6" 

z» 8' 

» 

10" 

„ 
N.M.Il. 

11' 

| 

16' 17' 

is1    IK'* 21'     22' 

»> 

July    !..{ 
525 

525 

519 
499 

500 511 515 502 

518 

517 

512 

538 (38 538 

515 

517 557 554 534 

Ti  nip... 50 55 57.  5 

58 57 58 54 

56 55 53 

51 51 50 61 

53 

59 

T    ,        „        (   5-9 510 
519 

515 51G 52s      532      539      541 

544 541 

512 54) 

515 

545 

548 

July    2  ..  ̂  

5  IS 

51  h 519 
515 

518 527 
532      511      541 

544 511 

512 511 

515 

548 

548     549 

Temp    50 48 47 

40 

45 

45 

45       41        43 

13 

42,  : 
43 42 

11.5 

42 

41.5 

1  • 

44.5 

,    1        .,        ?   510 548 5  IS 
548 548 

MS 548 548 

548 
549      54'' 

5  n 

544 

518 

550 

548 

540 

Juh     ..  ..  j    -,. 
.547 

548     548 549 548 518 550      549      540      51.1 

513 514 

548 553 

553 

517 

543 

541 

541 

Temp.... 4:'.  5 44 41 •15        415 44.5 

44 

43 44       43 42        12 

43 42 
12 

42 42.5 41 

45.  ' 

50       52 

54 

i  i            <  r'u 
542 

513      540      538 539 540 539 589       539       51ll       510 

513 

513 518 550 

551 

550 

543 

July    •'  -•  j  541 
542 

513       539       539 539 540 539 539     539     540      540 

513 541 550 

551 

552 548 

540 513 

Temp       51.5 55 55 55 55 

53 

51.5    49 48 48       40.5    46 
41.: 

41 41.5 
44.  5 

44.5 

45  E 

15 

47.5   48 

tt 

f    r^., 
542 

546 544 
514 

540     541 540      541      511      542 510 

51S 

558 

556 

555 

560 

561 

502 

511 

July    5  .  .  J   ',  - 
j  .)•*.. 

542 
546 544     1543 544 546 

544 
540      542      511      542 

510 

518 553 550 555 

500 561 

502 

559 514 
Temp       50 

52 

53 

51.  5!  50 49 

48 

46 

46 

45       4  1        43 43 13 42.5 

42.  : 

42 

42.  5 

43 44 

45 

•17.5    50 
49 

T,,u-            f  **" 
548 

548 
511      514 546 547 542 

547 

515      510      54S 
55.1 

553 

555 

550 

556 

553 

551 549 

549 
'I  Ul\      t)  .  .  j 

515 

MS 

548 541     543 
546 

547      513 547      545     540      549 553 

551 

549 

5111 
Temp    49 48 48    1  47 

46.5 
45       43.  5 43.5    43       42.5    42 

U.I 

41 

-11 

41 41 40.5 

41 

42.  5 10 
/ 549 547      547      544      513 512      542      513 543      542      513      54! 515 

548 547 510 548 550 555 

550 

511 

July   7  .  .  < 
519 

547      547      544      544 542      542      543      543 512      513      544 545 

548 547 

540 

546 550 550 549 

544     541 
Temp    46 48 49 50     !  51 51        50 49       49 48       47       46 

43.  ! 

45 

•15 

45.5 

45.  5|  46 

48 

48 

49.5 

51 

4"
 

512 
541 

540 541 540 540      542      530     532      529     535      533 5|5 553 

554 

508 559 548 
July    e  ..  < 542 541 

540 

541 
540 540     '542      534     582      529     535      531 545 

551 

551 

570 

559 

553 

552 553     550 

518 

Temp.... 58 52 

52 53 
53.5 

53.5    51         53        53.5    53        52        51 50.  ! 

50 

48 46 

45 

41.  5 

44 

43.  5 

a 45.  5    II 

Jill  IT         Q                ) 

549 550 
549 

548 517      547     !547      548      548     519     518 549 

551 552 552 

550 

550 

550 517      547 

546 

uly    u  ..  < 349 5.50 549 
549 

549      547      517      547      548      518     549     048 549 

551 552 551 550 

550 

549 
547      517 

545 

Temp  .... 
40 

40.  5    40.  5 47 10.  5    40.5    45       45        14 
43       4°.  5 

43 

42 

42 43 41 

45 

40 

47 

48 19         111  5 51.5 
e 544 

543     544 51ii      550      517      546     548      541      535      511      55.! 

552 558 

554 555 555 

554 

554 
953     552 

551 

July  10  ..  < 544 
543      544 

518      550      546     540     518     542      533      512      551: 
552 5Y; 555 

r,;.-, 

555 

558 

554 

55  1 

J5S     552 

551 

Temp.,. 51.  51  51.5    51 49       48 

47  • 

45.5   43       43        42 
40         39.  5 

39 89 89 39 

38.5 

38.  5 

39.5 

39.5 40 
41     I  42 

44 
<  549 550      544 540     544      54li 517      517      519      51S      518      519 

517 

518 54B 

550 

54!) 

519 519 549 

548 545 
July  11  ..j  ;,-„ 550     544 510      541      545 547      548      54!)      518      518      518 517 

548 

55(1 
549 549 549 349 549 

-,::)    r.ii; 

545 
Temp  — 

45.5 47 48 47 47.5    47.5   47.5   46       45.5   45 44       43 
43 

43 

43 43.5:  43.5 41 45 

45.5 

46 

47    i  48 50 
t 547 517 

587 515      543      531      53S      544      540      542      512      510 

548 

590 

550 

551 

551 

552 

552      551 550 
July  !....< 547 547 538 545      543      531      538      545      540      542      512      546 518 

55(1 
550 

551 

551 

552 552 

553 

658 

552     551 550 
Temp    50.  5 52 

52 

51        51 50.  5   49.  5    47       46       45       44       43 43 42.  .5 42 

42 

•11 

41 

41.5 

41.5 12 43       41 18 

Jllll'      1Q                   > 

55fl
' 

550 
550 

519 

549      549     550      551      551      547      519     551 553 553 

558 

558 500 552 

558 

550 

551 

552       51- 

548 

iiiy  io  ..  < 
550 

550 
550 

550      .549      519     550     551      550      540      548     550 553 

553 

55S 

558 

561 

563 555 551 

549     550 

548 

Temp    46 45 

45 

45.5 46       46 45.5    44        44        41 43     !  42.5 
42.  5 

42.  5 42 

42.5 
42 42.5 42 

43 

41.5    45 

46 

f 548 548 545 
546 

544      545     547 549     1548     548 517      551 

552 

557 

558 559 502 502 

500 

552 

54S 

54-      517 

518 

July  14  .„  ̂  548 
548 

544     545 541      540      547 549 548     548      510      554 550 557 

557 55(1 562 

502 561 5)8 

54.-      517 

546 

Temp    46 47 50 

51 51 

51 

50 

48 47.5    40       45       43.5 

42.  B 

42 42 44 43.5 43.5 44.5 43 

47 

19         51    5 53 

July  15  --| 545 545 

540 
514 543 539     544 542 545 544      542      513      545 

513 

542 

543 544 546 

556 

563 

549 

543 

-.:;:,     589 

53.5 

Tt-mp  .... 53 53        55 55 59.5    54 57        52 55.5    54     j  53 51 

53 53 52 

52 

52 52 52 

53 

54 

55        50 
50.3 r  5 545 511      543 

542 
543      541 531      530      540      54i      542      547 551 555 553 

555 

503 563 556 561 

550     5i:i 

55(1 ( 544     542 512 543      540     532     536     510      543      512      547 

552 555 

553 553 556 

563 564 

555 

5'0       549 

T.  nip    58 53.5 51        50       49       47 46.5   45.5    43 44 

4'!.  5 

43 

42.  5 

42.5 42 42 42 

41.  5 42.  5 

[J.  5     13 

45 

Jn1i-   17          ) 550 
550      550 550 547      546     549     548 549      518      550      550 

554 

554 

550 

550 

559 557 

554 552 

550 

550       5411 

548 

11  i  \    If    .  .  < 

550 550      550      550 546      546     549     548     550      548     551      550 534 

554 556 

550 

500 557 

554 

552 

550 

550    i548 
548 

Temp    40 40.  5    47.  5    4S 47.5    47       46.5   45       44.51  43.5    42       41 41 

40 

40 40 

40 

40 41 4t 46 
47.  5    49.  5 

52 

< 

515 
540     546     '545 

545      547     545     545     518 547      542 

.543 

548 

550 

533 

5.53 

555 552 

552 

556 568 

54.3 

Jnlyl8..j  M5 546     546    '545 545      517      546     546     '548 547      .512 543 

548 550 

553 555 552 551 556 

564 

554     544 
543 

Temp     1  52 51.5 51        50.  5 49.5    48.5    47 40       45 41 

41 

41 

44.5 45 

46.5 

47 
49.  5 

51 53.5 56 

T   1     in       S  '543 
542 540      521 

518 533 

531      M.. 
537      5::ii      540 

546 

5:19 

546 

515 

548 548 

547 

544 

543 

512      5lo 

540 

Jtlly  \J  .  .  <    r^<t 543 540     521 

517 
535 

532      530     536 537     530 

540 

547 

540 

546 

545 

547 548 548 

544 

543 541 
Temp    57 57 58       59.  5 61 61 60       58       50.5    55 53 51 50 49 48 

47.5 47.5 

48 49 

:,i      .-,: 

52 

July  20  .  .  | 541 543 
544      543      545     544     545 

544      543      515      544     !545 

547      544 
547      540 

540      517      510 
.510      51-      54fl 

547 
517 

550 

550 
552 

552 

557      55  1 55,;      554 
568 
556 

555 558 

553 

552 

552 

552 

552 

552 

-.52 

Temp  ... 51 50 52 50       48.5   48 47       47 46 

45 

44 43 

43 

42.  5 
42.  5 

42.5 

42 

41.5    41.5    41.5    .12 
43 

>              ̂  553 
551 

555     553      352      552     552     552 

552 

552 553 553 553 553 

555 556 

550 

555 555 554 552      552 

550 

July  21  .  .  < 554 
55  4 

555      552      552      5.52      553      552 

552 

553 553 553      553 

553 

553 (50 556     1556 

550 

550 

Temp    43 43 13 43.5   44       43.5  43       42 41.5 41.5 40 40 

40 

40 

40 

41 

40 

40.5 

41 

41.5 

43 43.5    44 

45 

( 
551 

552 

54      554      554      555     554     [553 

554 

55.5 

555 

555 556 

556 557 

558 

555 554 

554 553 Jnly  22  ..  ̂  552 553      554      554      555      550     5.54      553 

555 555 

556 556 557 

5.57 

555 

554 

;    553 
553 

Ti-rap  ... 44 

•11 

43.5   43 42 41.5    41        40.51  39.5 80 39 

.19 

39 39 
39.  5 

39 3!l.  E 

40 40 41 43 

July  23  ..  J 
.552 552 552      552      552     552 

552      553      552      552 
552      513 
552      553 

553      552 
553      552 

552      55  ; 
552      553     '553 

554 
554 

555 

555 
555 
555 

555 

555      555 
555     !555 

554 
554 

552      551      .551 
552      551       551 

549 

519 

Temp  .. 44 45 

45 

45.5   45       44.5 43       42 42 41.5    41        39.5 39 M 
38.  5 

38.  5 89 

39.5 

41 42 

43  5 

45       47 

47.5 Julv-4       J8"
 

-,•19      518      540      518      548 
545     545 510 542      513     1547 

554 

557 568 

570 

5(7 

'      549 

547 
JUIJ  -4 1  7      540     548     547 510      515 

540 

512      513      547 

550 

552 

55  1 

557 580 

569 

571 

507 

552      548 
547 Temp 

51.  5 
•        50       49.  5 49       46 43 41        41 

40.5 
40 

40 40 

39 89 40 

40.5 

41.5 41       40  5 48 
T    1      0-          ̂  

549      517      540      540      544 513      511 543 514      515 54i;       5  IS 

540 

554 

556 

556 

552      549 550 
519       51* 

518 

ll'>    «>  ..  ̂     Q4g 515      547      510      540     544 

548 
544 543 545     545 

548 

548 546 

551 

554 

558 

550 

550 

519       517 

547 

Trill])    ...     50 52       52        52        51.5 
51.5 

49 

•IS.  5 

48        40 

45 

44 
43.  5 

43 
43.  5 

43.5 46 46 

46.5 

47 

49       51.5 
52.5 

Tnlvr        <   r'4
8 

510      51-1      541      544      511 544     544 544 
510     548 

549 

550 

553 

558 

509 572 

504 

557 
547 

July  2b 5lii      544      514     514      544 541      514 

511 

519 

553 554 570 572       501 557      552      519 547 Temp 
56       55       34.  5    54 51 

48 46 

45 

43 

42.5 

42 41 

41 

40.  3 

41 

10 

47-5    49.5 
51 (    ",47 

550 549     548     ,548     549 
548 

511     5:;9 
535      511 

517 

552 558 

558 

554 

558 

55  1 
553 

Wl      5111 

548 

July  Ji  ..  '  -j-. 550 549      549      549     549 541     538 535      544 

518 

5!>3 

553 558 

551 

558 

551  
' 

553     550      548 M8 
Temt> 

.")   '     fi 

52        51       51.  5 51 
48.  5    48 

46 

45 

43.  5 

43 

4  '.  5 

4" 

43 

4".  5 

43 

44 47        49 

49 

(    519 
949 517      548     547     1547 548     549     550 551 551 553 554 555 

551 

553 552 
551       550 

550 
J  ulv  _8  .  .  ̂     .  j,j 19      547      548     547     |547 548    '549      550     551      551 

552 

5.54      555 
558 554       552       552       551       550 550 

Temp       411 49.  5    -I!).  5    49        49       48. 40       44 43 42 41 

41 

40 

41 

42 43 

1  i.  5 

44 40       40 48 

T..K-  -«l       5  r>s" 
148      518     548      549      f,5l 551      533      553 55?      55  1 

56  1 

555 

550 557 

558 559 555 588 m 
Julj  28  ..j    -,(J 518      517      547      548     549 551 551       553      553      552      554 554 555 555 

553 

Temp 
49 19,  5    48       47 44 1  ; 41.5    40.5|  119 37.  5 

37.  5 

37.  5 
38 

89 

42 

TM!\*  '((I            ̂      i'.»<i 

"  "4 

:      534 ::l       543      512      518      554 562 

575 

573 

570 

5(9 
180      571 

5C7 
Julj  JO 554      544      5;i3      534      532      534      513      512 548     554 

571 

575 

572 

571 

570 583 

KB 

Temp  ...    42 42 43       42       42        41.5   41 40       39 

39 

38 37 

37 38 

87 

37 87 

37 

88 42 

July  3, 
50U      .540      511      539      540      513      543      535     536 
500      514      511      539      540     513      513      5 

537     547 
538     547 

557 

557 
557 

561 

561 
560 
561 

505 

507 

51  is 

568 

570 
571 

579 
581 

552 

-,53 

Teii.i. 43 44.  5    40.  5    47        47        40 44.5    44       42.5   41.5 40 39 

38 

37 37 

37 

37 40        12 44 

M^cnel'r.  510.5 
515.  9  514.  1  542.  6  542.  0  542.  8  542.  9  543.  5  543.  2  5  12.  8 541.  0  546.  6  549.  5  550.  5  552  7 

555.5551 
555.0552 

Temp   .  .  .    4ii!  1 •  o    49.  6   49.  4    48.  8!  48.  1    46.  5    16.  0   45.  1 44.1 43.  2 43.0    42.0 42  2 42.4 

42,3 42.  5 

. 

45.  0 

40.  1    47.  4 
IS.  4 

ni'.ir  lie     .10019W  part  of  the  vi  8.    Ifoothly  mmiu:  Temperature,  41  >.8;  uuj 



526 EXPEDITION  TO  POINT  BAEEOW,  ALASKA. 

Hourly  readings  of  the  Brooke  balance  magnetometer,  at  Uglaamie,  Alaska,  August,  1883. 

Date. 

0* 

" 

2' 

» 

4' 

k 

7' 8»
 

» 

10' 

11' 

Noon. 

IS' 14' 
15' 10' 

17' 

IS- 

18' 

20' 21' 

2* 

23' 

. 550 536 630 636 634 528 
530 542 548 547 

646 

555 

551 549 549 668 557 560 660 559 553 

545 

.546 

540 
Ang.  1  .  .  .  < 

550 

Temp    45 
48.5 

50 49  6 
51.5 

50.5 51.5 
60.5 

51 

49 49 

48 

48 49 48 47 47.5 47 48 47 48 

49 

50 51 
f 548 547 Ml 

548
' 

546 544 535 524 534 

546 

550 551 

546 550 

548 

553 

555 

553 552 

553 

550 549 

51!) 

547 

.Ang.  1  ...  « 
548 

547 

346 544 

534 528 

536 

,546 

551 

551 548 549 548 

554 555 

552 553 

553 

550 549 649 

547 

Temp  .... "52' 

411 

48 

48 

48 47 47 44.5 44 43 42 41.5 41 41 

41 

41 41 

41.  r 

41.6 44 46 48 51 

A_,  _  o   5 545   545 
544 

546 
546 514 

545 546 

547 548 548 

547 

546 549 

557 

554 

553 

551 

654 553 552 

552 

551 

552 

ug.  .(  .  .  < 546 544 Ml 546 
544 544 

545 

546 

548 

548 

549 547 546 549 557 554 

554 554 554 

553 

552 552 

551 

550 
Temp    62 54 

53  £ 53.5 52.  f 
51.5 50 48 

46 

45 44 

43.5 

42.5 

42 42 41 

41 

41.5 

42 

43.5 

45 

46 

46.5 

ATI  T  A        I 

550 
550 

549 549 
551 549 

549 

551 550 552 551 552 552 552 

552 

553 

553 554 553 501 

552 

551 
ng.  4  .  .  .  < 

550 

550 
549 549 

550 549 
549 

551 551 

552 

551 552 552 

553 553 552 553 554 553 

553 

553 

552 5:51 

Temp    47 48 

48 

48 

48 

48 47.5 46 44 43 43 42 

42 

41.5 
41 41 41 

41 

42 

42 

42.  5 

43 44.5 
45.  5 

f 551 551 
551 

',51 

550 
552 552 551 551 

551 

.550 

649 

550 551 

555 

555 561 563 562 

560 531 547 

549 

551 

Aug.  5  -  .  -  j 551 551 551 551 

550 

551 
552 

551 

552 

552 549 

549 

550 5.31 

554 

557 561 563 

562 

MO 

551 

547 

54» 

550 

Temp    45.5 45.5 46 

45 

45 

45 

45 45 44 

43 

42 41 

40.6 

40 39.5 40 49 40 40 40 40.5 41 42 43 
•  __  n       J 553 

552 
552 

553 
551 550 

549 

546 544 545 517 555 

558 

559 558 

564 

561 
sn 

567 566 

562 554 556 

538 

.Ang.  o  —  < 553 352 553 
553 552 

551 
549 546 

544 

545 

548 

555 

558 

559 

558 583 561 

506 567 

566 561 

554 560 

558 
Temp.... 43 43 44 43 43 43.5 43.5 43.5 

42.5 
42 

41 

41 
4o.  5 

40 

40 

40.5 

40 40 

40 40 

40 41 42 42 
_  f 557 

556 
556 

555 553 553 
554 

55*1 

552 

553 

554 

554 

553 557 

5:38 
500 

562 559 557 556 554 

553 

554 

Aug.  7  .  ..  t 
556 556 

556 555 
553 553 553 551 553 554 

554 

554 553 557 

558 

560 504 559 

558 

556 

554 

553 

553 

554 

Temp    43 

13 

42 43 

43 

43 43 

43 

42 

41 

41 40 40 

40 

40 

40 

40 

10 

40 41 43 44 44 44 
f 553 

553 
551 549 

548 
547 

548 546 

545 

546 548 548 

550 

549 

551 554 553 

549 549 

547 310 544 

541 

541 

AnS.  H...< 
553 

553 551 
549 548 547 548 546 545 546 

548 548 

550 549 551 

555 553 

580 548 

547 

54(1 
544 541 

342 
Temp    

45 
45.5 

48 
48.5 

51 

62 

52 

51 

50 49 

49 49 49 

49 49 

49.5 
49.  : 

50.  5 

52 
51.  5 

54.5 60 59 
Ang.9...| 

540 540 
538 640 

540 

539 

539 

538 

538 538 
537 

536 535 537 
537 

536 
537 

537 
537 

538 
538 

539 

539 
542 
542 

545 
545 

548 

547 

548 

548 

548 

545 

54(1 

347 
543 
544 

543 

512 

542 
542 

539 

537 

537 
Temp  — 60.5 

63.  f 02 
62.5 

63 64 
63.5 62.6 

60 

58 

57 

55 

53 

52 

51 50.5 
51.5 

52 

54 

55 

5(1.  5 

59 

61 02.  5 
c 

537 
535 536 536 

536 
536 

535 538 

539 

540 

542 544 

544 

547 547 548 

548 

548 547 

546 Mfl 

544 

543 

543 
Ang.  10  ..  < 537 

535 536 535 
536 

535 
536 

537 
539 

540 542 

544 544 

547 

547 548 

547 548 

517 

546 540 544 

543 

542 
Temp    63.5 64.5 65 64 63.5 63.5 62 59 57 55 53 52 

50.5 

49 48.5 4&6 48 47.5 49 

51 

52 

53 

55 56 
r 642 543 

544 547 
547 

550 
547 

538 

531 

540 

544 548 547 

650 

551 553 554 

555 555 

553 

551 550 

517 

547 

Aug.  11  ..  ̂  542 543 
544 

546 
545 548 547 

538 
532 540 544 

549 

.547 

550 

551 553 554 

555 

5515 

552 550 

517 

545 
Temp    56 54.5 64 53 53 52.5 51 

50 

50 49 48 47.6 48 47.5 47 47 46.  r 46.5 47.5 47.5 48 49.5 

511 

53.5 

f 543 545 
545 544 

544 
546 

544 343 544 545 545 

545 544 646 

546 

549 54!) 

552 

549 

543 543 543 542 
Ang.  12,  .  .  I 

542 543 
544 

544 
543 

545 544 544 

544 

545 

545 545 544 

645 

546 549 

549 

553 

553 

549 

542 543 

543 542 

Temp    55.5 55.6 66.5 66 

54 

53.  5 53 64 53 

53 

53 52.5 52 

51.6 

51 
50.5 

49.5 

49.5 49 

49 

50 

52 

54.  5 
57 

i 543 543 
543 543 

544 546 545 545 

547 

547 547 

547 548 

548 549 

551 

551 551 549 

549 547 

545 

548 548 

Aug.  1  J  .  .  < 
543 

543 543 
543 

515 544 545 

547 

547 

547 547 547 

548 

548 

549 551 

554 352 

548 547 

545 

541 
Temp    57.5 57 56.5 54.6 53 

52.5 
52 

50 

50 

50 

49 

48.5 48 47.5 47 

47 

46.5 

47 47 

47 

47 

47.r 

48 
49.  r. f 549 549 540 

547 
547 548 548 

548 

545 546 543 

545 

548 553 553 

555 

557 

558 

552 549 

547 

54!) 

Aug.  14  .  .  < 
549 549 547 

546 
547 548 

548 

549 545 546 

543 545 

548 563 

553 555 

557 556 552 

552 

550 648 547 

546 
Temp    49.5 49.5 51 52 

52.5 
51 51 49 46.5 45 

44.5 

45 

44.5 44 44 44 43 43 43 44 44 

47 

47 

47.5 

Ang.  15..  f 

548 
547 

546 
545 

544 544 546 
545 

644 

545 546 

545 

545 

545 

549 547 

549 548 548 

547 

543 542 341 

Temp    

49 

52.5 55 53.5'  5(>.  5 53 56 56 54 52 53 53 

63 

50 51 49.5 50 

50 

52 54 57 58 59 

60 

Ang.l6..£ 
537 
536 536 

336 
538 539  538 

539   5118 

540 
540 

539 540 
540 

540 

512 

542 

543 

543 

544 
544 

544 
544 

545 
545 

546 
546 

547 
547 

548 

548 
548 
549 

348 

519 

518 

548 
548 

519 
549 

349 

550 
550 

Temp    

"(ii'.5  81.3 60 

60.5 60 60 

58 

58 67 
54.5 

54 

63 

52 51 51 50.5 
50.5 

49.5 49.5 

19.  5 

49 

49 

49 48 

,„_  17   <  550  ,5.51 

552 550 550 549 549 

550 550 

551 

552 

551 553 

553 554 

555 

556 554 

554 

556 

555 352 

Aug.l7..jL30  ,-,51 532   550 
550 549 549 549 

551 

551 

562 551 553 

552 

354 

556 555 554 

554 

555 

556 556 

553 
552 

Temp    48 

48 
48.5  48 47.5 47.5 47 

46 

45 
44.5 

44 

44 44 44 
43.5 

43 

42 41 41).  5 40 41 42 

45 

47 

Ang.  18  ..  J 
552 

552 547 547 547 

547 

548 

531 544 

543 550 

560 564 564 

562 561 

571 

564 

360 366 556 

552 
552 

550 J47 
548 547 547 547 548 

531 

544 544 550 560 564 564 562 

562 

571 569 564 

560 

.57 

556 
Temp    49 

50 

52 53 

52.5 52 51 50 48.5 47 46 46 

4,5 

44.5 

44 

44 

42.5 

42.5 42.5 42 

42.5 

43 

43 

43 

Ang.  19  ..  f 
555 555 552 549 

549 

556 
556 

HI 
555 557 

557 

558 559 

568 

538 560 560 

560 

560 

558 

559 

558 

557 

556 
555 555 

552 549 549 555 

556 

556 

555 557 557 

558 559 

55!l 

558 561 

360 560 558 558 ....i 
Temp    43 43 43 

42.5 
41.5 42 41 40.  5 40 39 

38 38 

38 37.5 37 37 36.  :, 

36.5 

37 

37 

39 40.5 42 42 
554 

553 
552 553 552 550 551 553 

55:1 

552 

550 556 

557 

559 

559 

359 561 500 

560 

560 

559 559 580 

j60 
Ang.  JO  .  .  t 554 553 

,,-,j 

553 552 552 

551 
553 

553 

552 

549 

556 >57 

559 

559 561 560 560 

560 560 561 560 

Temp    43.5 45 It".  5  _4(i.  5 48 48 

47 

46   44 

42 41 

40 

39.5 

39 

38.  5 

38 

38 

36 

36.5 36 35.5 BO 36 36 
r 561  1560 

560 
560  '560 559  556 

V.7 

500  :501 

563 

5U 

566 

5I14 

563 

562 

561 

560 

560 561 

"•  ~  •  •  1 

>61   559 5iil   560 
560 

560  !561 560  1560 

568 

561 

5:37   511(1   [561 

513 

566 

564 

MB 

562 

560 

5GO 

361 
Temp.... 36   37 36.51  36.  .5 36 

36.8  31! 
36.5 36 

36 

36 35 35.  5 

35 

34.  5 
31.5 

:w 34 

34.  3 37 

A  HIT  • 

560   560 1   559 558   557 
558 558 

55(1 556 

555 
500   504 

563 

563 566 566 562 560 

560 

560 560 

"K-   "•  i 

"•57   557 
557 

558 

591 

560  1564 

563 306 

562 

560 560 

580 

560 
Temp    u 48 

40 

40 

39 

38 37 36 

35.  5 

34.  5  34 

34 

34 34 BE 

35 

37 

38 39 

Ang.  23  .  .  5 

558 
558 

558 

554 

556 

559 557 

557 

568 562 

560 562 566 561 

537 

562 

558
  ''

 

558 

555 557 
BB 

558 
558 5.54   5.511 

557 

358   5110 

502 

560 581 

567 560 

i.ii 562 

558 

560 

o57 
Temp    

40 

40.  5 41 42 42 41 

41 

40.  i  5  40 40 39 39   39 39 

39 39 

39 

3D 40 

40 41 41 42 

43 

A  1.  ,r   '  1     f 
554 

555 554 554 
533   537 

538 537 342 

545 513   512 

540 

540 539 541 

541 

•}  557   5.54 5.54   555 55  1   554 538  539   538 
5::i;  528 

538 537 543 546 

513   512 541 540 

542 

541 
Tump    44    45 46   46 11,    15 45 44   44 44  1  43 42.5 43 43 

43 

41.  fi 

41 41 41 

41.5 

.        c 543 

544 

543 

544 544 

544   543  1541  |642 510   .543 

547 

548 

548 548 

518   518 547 

546 

546 346 

545 

Ang.  J5..  J 542   543 

544 

543 545 
545 

544   543   541   512 540 

513 

547 

548 

548 

548 

54S   .518 547 546 

'46 

546 

545 

Temp    41    40 

10 40 

40.5 40.  5  40  i  39.  5 39  I  38 37.5 37 

36 

H 36 

35.  5 

35.  5 

37 

37.5 

38 

Ann-  2R   5  i345   S45 

544 543 

544   543   544 

542 541 

537 

511 

540 

541 542 541 

5(3 512 

512 

512 

c*    ""  1  "  ll 

545 
545 

545 344 543 
141   311   544 

543 

541 ,37   538   MO   541 541 542 510   510 541 343 

341 

>43 

542 

T.-mp     40 41 41 41 42 43 

13 

44.  5 
45 4(i   47   Iti.  5  46.5 

4.5.5 
45 

44   11 

41.5 

41 41.5 

42.5 

44 
.„„  ..-   (  342   542 511 

543 543 
543   543   545   5lli .15   54.5   547   547 

547 

547 548   547  1540 546 547 

544 

..... 

Ang.  27  ••  |  542  .541 542 
543 543 

54:: 
314   544   5  Hi 546   546 545   515 547   547  |547 

518 

548   5  17 S4C 547   547 
511 

Temp  ...  '44.5  44 

44 

43.5 

43 

43 43   41    40   39.5  39 39   39 
38.5  37.5:  37.  :5  37 37    38 

38 
38.5  39.5 

41 

Mat-net  'r  549.  0  518.  1  547.  7!547.  8 547.3 547.  2  548.  3  540.  0  546.  4  546.  9  547.  1  548.  4  549.  1 551.  2  552.  2|554.0  554.  K 531.  4  5:54.  1) 
533.  OJ551.  2549.  !' 349.1 

349.  :i 
Temp  ... 47.7  48.3  48.6  48.4  48.5  48.4  48.0  47.2  40.3 

1         '                 ' 
45.4  44.8 44.3  44  I 

.1  42.9  42.7 43.1  43.8!  41.7 4.3.  !) 

47.1 

One  division  ul'»mlc      .00(111148  part  ul'iho  vui-tical  force.    Mouthly  mains:  Temperature, 45:>.5;  iiutguotouiutiT,  54'J.li 



EXPEDITION  TO  POINT  HARROW,  ALASKA. 527 

Recapitulation  of  monthly  mi-nn  valves  (inclusive  of  disturbances  and  uncorrrHrfl  for  Huniyrs  of  Inn 
ix-mture  and   r«riatioiin  hi  xatli-  value)  of  the  hourly  reading*  of  tli>'  linlmiiT  magnetometer,  at 
Ugl«ami<;  Aloxka,  1882-'83. 

Gnttingen  civil  time    Oh  I* 

TiKliiimiio  civil  time    Noon+53"-.6.    13k+53-.6.    14H53».6.     15H53--.6. 

1882. 
Septi-nib..]-  12to:lli    517.3  .110.0  516.6 ir    517.7  517.1  517.2 
November    512.2  512.5  511.5 
]>rrrml«.i       i..::  ii  523.2  523.3 

1883. 
January    511.5  512.7 

iary    r.ic.2  504.0  502.8 
ll..    519.5  517.6 

April    TMI.f,  fl09.4  508.9 
May    514.5  51 4. 2  514.11 
.lull.-    52K.4 
July    r.lci.  r.  545.9 

I  to  27.  inclusive...  549.0  54  K.  1  547.7 

(iiitlin^i-n  civil  time    •>'•  9*          ;  10" 

ie  civil  time.      aO»^53-.«.     21h+53'«.G.    22''+53™.6. 

   5i:i.:i  512.3  514.0 
T    Ml.  4  513.0  517.7 

Novcitilwr    504.9  514.9  515.2 
IVcciiil.iT    516.2  517.5  520.1 

1883. 
Jiiim.iry    510.6  509.8  509.1 

ry    4%.9  407.6  UK.  2 
March  .I    506.  4  508. 0  509.  !l 
April    506.9  507.4  509.0 

May    511.8  512.4  513.2' 
.Tinii-    r,2.-..  5  527.1  529.7 
iluly    542.8  544.0 
August  1  to  27,  inclusive    r.lli.  4  ri4li.il  547.1 

i-n  civil  time             18*  IIh          i  !Sh      .  18L 

TTglaamic,  civil  time       4h+53m.6.  5h+.r)3w.6.  6b-t-53m.G.  7h-t-53M.fi, 

1888. 

September  12  to  30                524,0  .r'L'4. 2  522.0  r.2u.  (i 
(Irtol-'l                r>21l.  !l  529.5  02Ti.  li 

•.nber              547.2  540.7  5:u.  !i 
               529. 4  530. 4  529. 3  526. 1 

am. 
J;inu;iry               51(1. »  Ms. :,  517.9 
February               514.4  513.8!  513.  .1 
llarcli              5:14.7  r.:i2.  1 
April    52l.fi:  rci.r.  :v».i; 
May               526.3  '.2:1.7 Juno                r>:K  X  538.7  535.  (i 

July                555.5  556.8  556.7  5,'i5.  II August  1  to  27,  inclusive               554.8  554.4  554.0  553.0 

4» 

17k+53-.6. 18*+54-.6. 

510.  K  : 
r.iii. :: 509.2 
522.5 

513.6 
501.7 515.3 

507.6 514.8 
528.  1 
512.  0 547.8 

511.  9 

515.3 

507.  (1 521.5 

512.9 
502.  0 

H&« 506.7 

514.7 

527.  ',! 

513.9 
513.7 

547.3 

512.  7 
500.4 
514.  0 
505.8 

527!  X 

542.  8 
547.2 

512.3 507.  2 521.9 

511.7 498.8 S12.4 

5u.v  :i 

527!  i 
542.9 

546.5 
514.4 
:.n:i  i; BM.6 
r.i'.i  .(i 

511.0 
498.4 

507.8 

506.  4 

MB.  0 

11' 

"Ml. 

Noon. 

Ob+53™.6. 

13° 

1H53-.6. 

14" I5> 

515.5 

518.6 521.7 
520.4 

508.5 

514.  4 

510.7 
514.  8 
530.  6 
540.  6 
548.4 

519.4 

524.0 
524.3 
5U5.  2 

510.3 
501.6 

522.2 513.3 

518.7 

532.8 549.5 
549.1 

520.7 
526.8 

527!  0 

513.0 

527.  X 
515.8 

534^0 
550.  5 551.  2 

521.  2 

528.  9 
540. 1 
529.6 

517.4 
509.4 
530.4 
518.  3 523.7 
535.  7 

551.  7 552.2 

522.1 529.  2 

544.7 
530.  6 

519.  a 
511.7 

5'12.  1 

519.  (> 5211.  li 
537.6 

2ib 

9H53-.6. 

517.8 
524.  7 
5:;n.  o 
523.  9 

514.4 
507.4 

517.  5 

IV t]    !t 

5;,2  ii 

516.9 
520.  0 

523.5 
523.1 

511.5 
504.3 

520.1 

516. 8 
521).  0 

22" 

10'+53".6. 

Mli.6 B10.0 

521.5 

510.2 

sis.  a 
514.8 
5l'l.  I 

25' 

k+53".6. 

517.0 
518.5 
515.8 

52LJ. :: 

510.6 5U2.  :t 

51 -i.il 5  i:i.5 513.8 
517.  1 

Mian 

d. 517.  6 

520.0 
52:1.  7 

513.  2 504.3 
520.  2 

M7.  2 

548.2 MS.  6 



528 KXI'KIMTJO.N   TO   POINT  BAKltOW,   ALASKA. 

Solar  iliuriHtl  rarialion  of  the fora-  (inchtxirc  of  ilixhirlinntTx). 
changes  of  temperature, 

/.>;;/•<  \.V<Y/  in ' 

ilirlsions 

Gut  tinmen  ipi\  il  tim*'     

Gk 

lk 

ik 

;; 

4'' 

5b 

1! 

Jft
 

13h+53m  6 14h  +  53B1  6 IS^+W"  6 

16fc  +  53*  C 

1882. 
0  3 

1  0 

1  0 

0  8 

•'  7 

:t  7 

•{  •> 

—  2  '•', 

2  9 

2.8 

:i  7 

4  7 

•'.  :i 

7  - 

10  4 

Id  "> 

10  2 11  2 

1.3  5 15  1 
If*.  0 

15  5 

IS  1 

(l  7 
0.5 0.4 

1  •' 

2.2 

2  5 1  h 

3  8 

1883. 
1  7 0  5 

+  03 
+  04 0  3 

0  5 1   f» o  •> Li 0  3 
1  5 

"  (1 

•>  3 

3  9 

r,  4 

")  'I 

March 

0  7 
1   9 

•'  6 

4  g 

4  6 

6  2 

7  x 

Anril 3.3 :)  5 4  0 5  3 6  2 7  1 7  0 

li  *> 

Miy 
—  2.7 —  3.0 

3  2 

2  4 "  ."> 

3.7 
;i  7 

(  7 —  3  4 

3  3 

"  4 •>  0 

3  7 :)  2 

.:  'i 

U  1 Jnly        1.7 

—  2.  3 

4  1 

.">  0 

6  2 

r>  4 

5  3 

4  7 
0  C 1  5 1  9 1   8 

2  6 2  4 

3  'I 

2  0 

2  5 
2  8 

3  1 

4  0 

4  2 4  4 4  8 

0  8 

2  7 

3  0 

4  '' 

4  9 

"»  0 

--66 

8  8 
Year       .                  

—  2.4 

2  6 

"  9 

3  7 

4  4 

5  1 

5  3 

6  8 

S» !!'' 

HP 

II1!
 

IS 

14* 15h 

20b+53"1  6 21h+53M  6 22*+  53"  6 23h  +  53m  C O^+SS"1  6. 
lh+53nl  6 

>{">  6 

1882. 

L
.
'
 

5  3 3  6 

t  1 

-1-31 

+  30 

x.  (i 

—  7.0 

2.3 

1   | 

r  -1  " 

+  6.8 +  92 
17  8 

7  8 

7  5 

1  0 
_u   l   G 

+  35 +  17  4 

-J  'vt  0 

7  5 C  2 3  6 

3  3 

J       1     r 
+  39 +  59 

1883. 

—  2.8 —  3.4 

4.1 

4  7 

"    '.I 

0.2 

+  42 

+  r>  7 

7  4 

6  7 

6  1 6  0 

"  7 

+  51 

—  13.8 

12.2 10  3 

">  8 

+  20 
+  76 

+10  2 

l]  ;> 
April    

—  6.0 —  5.5 —  3.9 
—  2.2 

+  0.4 
+  2.  9 

+  5.4 +  1.7 

May 

5.4 

4.8 

4.0 2  4 

+  4.1 

+  65 

+  94 

—  5.5 
—  3.9 

Lt 0  4 

+  1.8 +  3.0 

+  4.7 
+  66 

July 5  0 

5  4 

4  2 

1  8 +  13 +  23 

4-  4  ."> 

+  5  5 

—  3.2 

2.7 

2.5 

1  2 

0  .") 

1  li 

+  44 

4.9 4  6 3.2 

1  6 

+  10 +  28 

-i-  4  ."> 

+  02 9  6 

7.2 
5  6 

3  7 

+  06 

+  it  9 

+  86 
+  10  7 

Tear          

—  7.3 —  5.9 

—  4.4 —  2.7 

+  0.8 
+  3.4 

+  C.  6 +  8.4 

li; 

17' 18' 

19' 201 

21' 

22k 23" 

k  Or  sr;lln 
value  in 

4»+53».6. 6*+53».6. 6'+53».6. 7»+53".6. 8'+53«.6. 9'+53".6. llk+53™.6. 

<i!'  li)rrn 

1882. 

+  6.4 
+  6.6 

+  4.4 
+  2.4 

+  0.2 

—  0.7 

1.0 

—  0.6 

October          

+  9.9 +  9.5 +  5.6 +  2.8 +  4.7 

0.0 

—  1.0 

—  l.'i 

+24.5 +30.2 +18.0 
+12.  2 +  13.3 +  0.8 +  7.8 

—  6.9 

1307 

+  6.1 
+  6.7 

+  5.6 +  2.4 +  0.2 

—  0.6 —  2.2 
—  1.4 

1739 

1883. 

+  6.1 +  5.3 +  4.7 
+  3.0 +  1.2 

—  1.7 
—  3.0 —  2.0 

1739 

+10  1 
+  95 +  9.2 +  80 +  31 

0.0 

+  02 

2.0 
1739 

March 
+  14  5 

+14  1 +12  2 

+  83 +  32 

0  1 0  3 

1  3 

10S7 

+  7.6 +  8.7 +  8.6 +  7.7 +  5.4 +  3.0 +  2.  4 +  0.6 

1844 

M:vv 

+  91 
+   84 

+  0.5 +  3.3 +  03 

—  1.6 

2.4 

—  3.4 

+  7.8 
+  8.8 +  7.7 +  4.6 +  09 

—  1.4 
—  '_'.  5 —  3.0 

1948 

July     ;    
+  7.3 +  8.6 +  8.5 +  6.8 

+  4.7 +  2.0 

li.  0 —  1.1 

1948 

+  5.2 +  4.8 +  4.4 
+  3.4 

+  1.6 
+  0.3 

—  0.5 
—  0.3 

1948 

April  to  September,  inclusive. 
+  7.2 +  7.6 

+  6.7 
+  4.7 +  2.2 +  0.4 

—  0.7 

—  1.1! 
1754 

October  to  March,  inclusive  .  . 
+  11.8 

+12.5 +  9.2 +  6.1 +  4.3 

—  0.3 

+  0.2 

-  2.  (1 1402 

Year 

+  95 

+10  1 

+  80 

+  54 
+  32 

+  0.1 

—  02 —  1.9 

1578 
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TEMPERATURE   COEFFICIENT. 

There  were  no  special  observations  made  to  determine  the  effect  of  change  of  temperature  on 
the  magnetic  moment  of  the  balance  magnet.  The  instrument  was  mechanically  compensated  a.s 
near  as  could  be  judged,  and  it  only  remains  to  determine  the  outstanding  effect  by  means  of  the 
ordinary  readings.  There  was  no  thermometer  in  the  case  of  the  balance  magnetometer,  but  the 
same  temperature  record  as  was  given  for  the  bifllar  magnetometer  answers,  since  the  readings  of 

the  two  thermometers — one  with  the  uuifilar,  the  other  with  the  biiilar — rarely  differ  more  than 

half  a  degree  and  less  than  0°.l  Fahr.,  in  the  monthly  means.  Applying  the  same  process  as  ill 
the  case  of  the  bifllar,  we  find — 

Change. 

Change 

correHpoiirts 
to 

Consequent 

cbauj;*1  1<" 

1°  Fahr. 

1882. 

October  14  15 

1 

u 
+  10  9 

1 
1  0 

October  30-31                               .        ... 17 
4-  13  4 

-J-14 

14  2 

1  0 

4-17 

8  0 2  i 
November  23-24     10 

7  0 

1-1  4 

-    10  5 

7  3 

+  1  4 

-4-9 

+  11  0 

+  0  8 

December  15-16    

—  16 

10  3 +  1  5 
1883. 

13 

+  12  7 

I  0 

January  22  23      7 

+  75 

0  9 

+  5 

-••74 

0  7 

March  1  2         

+  12 

12  7 0  9 
March  11-12    

—  10 

+  (i  8 

1  5 

March  24-25                                    

34 

4-12  2 

"  8 

April  19-20    11 

+  y  3 

1  3 
JulV  19-20                      .                       ... 

+  9 

8  3 

1   I 

7 

•+•8.9 

   0  8 

   0  6G  +  0  20 

It  is  proposed  to  adopt  for  the  present  value  the  value — (KTiO.-,  winch  is  equivalent  to  a 
decrease  of  0.7 x. 0001584  (0.7  time  the  average  value  for  1  division)  or  .000111  part  of  the  vertical 

force  for  an  increase  of  temperature  of  1°  Fahr. 

Solar-diurnal  variation  of  the  vertical  force,  inclusive  of  disturbances,  and  expressed  in  parts  of  the 

force;   Uglaamie,  18S2-'83. 

g f 

a  i 

§S 

Temperature  diffeienco. Solar  diarual  variation. 
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OS. year. 
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yeor. 

:O 

.M  S 

^3^0 

5 & 

-0 
*  a 

teg 

^ 

tij  «°~ 
5i«o-3 

1 b                  m O o o 
0 Noon  +53.  6 

—.00035 —  .  00039 —  .  00038 

+3.1 

+0.7 

+1.8 

—.  00001 —.00031 —  .  00018 

1 13        +53.  6 
—  .  00044 —  .  00038 —.00041 

+3.0 

+1.3 

4-2.4 
—  .  00004 

—.0(1021 
—  .  00014 

2 14         +53.6 
—  .  00049 —  .  00042 —  .  00046 

+4.2 

+1-7 +2.9 

—  .  00002 —  .  00023 —  .  00014 

3 15        +53.6 
—  .  00054 —  .  00059 —  .  00058 

+3.8 

+1.8 
+2.8 

—  .  00012 —  .  00039 —  .  00027 

4 15        +53.6 
—  .  00070 —.00069 —  .  00069 

+4.0 

--2.3 

+3.1 

—  .  00026 
—  .  00114:! 

—  .  (10035 

5 17        +53.  6 
—  .  00074 —  .  00083 —  .  00080 

+3.4 

--2.  1 

+2.7 

—  .  00036 —  .  ooouo 
—  .00050 

6 18        +51  6 
—  .  00077 —  .  C0093 —  .  00087 

+2.8 

-4.8 
4-2.3 

—  .  0004(1 

—  .  00072 —  .  00061 

7 19         +53.6 —  .  00084 —  .  00123 —  .  00107 

+1.0 

--1.5 

4-1.8 

—  .  00066 —  .  001(10 —  (liicili) 

8 20         +53.6 
—  .  00086 —  .  00135 

—.00115  li     +0.6 

--0.  3 

+0.4 

—.00079 —  .  Ol)i:i2 

—.00111 

9 21         +W.  6 
—  .  0008  1 —  .  00101 

—.00093  !|     —0.4 

—0.4 —0.4 

—.0(11  05 

—  .  0(1097 10 

22 
—  .  00056 

—.00079  !  —.00009    i     —l.l 

—1.0 —1.2 

—  01)072 

-.00090 
—  .  00082 

11 23         +53.6 
—  .  00028 —  .  00052 —  .  00043 

—2.2 
—1.3 —1.8 

_  00052 
Noon  . 0         +53.  6 

+  .00018 +  .  O.ltON +.0001.1 

-2.0 

—1.2 

—2.0 

_.()ono:> 

—.00009 

IS 
14 

1       -i  68.  6 
2         -f  53.  11 +.00049 

+.00079 
+.  00055 

+.00121 +.00054 +.00104 

—3.1 

—3.  5 

—1.3 
—1.4 

—2.3 
—2.5 

+.0001.  I 
+.  00040 +.00041 

+  .00105 +.  00028 
+.  00076 

18 3 
+.00109 +  .00150 

+.  00133 

—3.6 —1.5 —2.  1! 

+  .  OOOffil 

-f.  00133 
16 4         +  VI.  li 

+  .00121! +.00186 +  .00150 

—3.  (i 

—1.4 
—2.6 

+.  00149 17 -!  .71.  1! 
+  .00133 

i  .  0  'ITTt +.00159 

—3.  » —  1.3 

—2.4 

+.00101 

('111:12 

18 0         +53.  « 
f.  00118 f.  00126 

—8.8 
—0.0 

—1.7 

+.00087     +.00122 .  iiPlc7 19 7         +5.18 t  .  OOO.VJ +.  00086 +.  00085 

—2.  2 —0.8 —  1.  5 

+.  00058 +.  00077 
20 8         4  51  6 

+  .00000 

—1.2 —0.8 

-1.0 

+.00028 +.  00051 21 9         +53.6 +  .00007 —.00004        -i  .110002 
0.0 

—0.6 

—0.4    I    4.000(17      —.01,011 
22 10       -i  r.3.  (i 

—.00012 

|  .  00003 —  .  oo'Mi:! 

+  1.2 

—0.3 

+0.4  :  •(-.  OOIKII         ooooii •        23 
11       +5::.  (i 

—  .  00023 —.00036 —  .  00030 

+2.0 

+  0.2 

+  1.3 +.  OUlKifl      —  .(.'OKU 

—  .  00016 

H.  Ex.  44- 

-67 
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The  numbers  contained  in  the  last  three  columns  of  this  table  were  plotted  on  the  accom- 
panying diagram,  which  shows  the  vertical  force  to  be  in  excess  of  its  average  value  in  the  (local) 

morning  hours  maximum  about  6  a.  m.,  and  in  deficiency  in  the  (local)  afternoon  hours  minimum 
about  9  p.  m.  Compared  with  the  variation  of  the  vertical  force  at  more  southern  stations,  there 
appears  to  be  a  complete  inversion  of  the  hours  of  greater  and  of  less  intensity,  which  may  be  due 
to  the  action  of  disturbances;  or,  if  regular,  it  may  be  somehow  connected  with  the  circumstance 
that  Uglaamie  is  near  the  central  zone  of  maximum  auroral  display,  and  a  little  to  the  north  of  it. 
We  note  the  apparent  greater  range  of  the  diurnal  variation  iu  the  half  year  including  the  winter 
than  in  the  other  six  months,  which  is  also  an  anomalous  phenomenon. 

The  breakage  of  the  magnetic  and  electric  equilibrium  in  this  auroral  zone,  resulting  in  an 

outburst  of  disturbances,  probably  occurs  more  frequently  in  this  belt  than  outside  of  it,  and  pos- 
sibly sudden  changes  of  temperature  may  be  favorable  circumstances  of  disruption.  The  belt  of 

maximum  auroral  development  seems  to  be  subject  to  fluctuations  in  position,  and  in  studying  the 

supposed  connection  of  auroras  with  terrestrial  magnetism,  attention  should  be  directed  to  the  di- 
rection in  which  the  aurora  appears  at  a  station,  i.  e.,  at  Uglaamie,  whether  to  the  south  or  to  the 

north  of  the  zenith. 
The  increased  dip  and  total  intensity  in  the  Uglaamie  morning  hours,  as  contrasted  with  the 

diminished  dip  and  intensity  of  the  total  force  in  the  afternoon,  is  corroborated  by  the  observations 
made  in  the  first  year  by  means  of  the  dip  circle  and  deflecting  weight. 

DIUKKAI,  \XRIMTOK  or -ran   MAGNETIC  VERTICAL  TOTICH 

Observed  af  Ck>(*laanrfe;  .Mask* 
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Solar  diurnal  variations  in  the  magnetic  dip  and  in  the  total  inagnrtw  intensity. 

These  viii  iations  are  readily  obtained  from  the  variations  in  the  horizontal  and  in  the  vertical 
components  of  the  force;  if  F=  total  force,  If  and  7  its  horizontal  and  vertical  components,  then 
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from  the  fundamental  relations  H  =  .Fcos  #and  V=  Fsin  6  we  find  by  differentiation  and  elimina- 

tion, the  variation  in  the  dip  A  6  and  the  variation  in  the  total  force  (in  parts  of  the  force)    „  i  viz: 

/"JF    AH\  AF  AH  „  A  V 
J0=sin  #  cos  0  {   V  ~  II  )  '  F  =cos2  ̂   ~Jf  +»m2  9 

Solar-diurnal  rtuitititins  In  tin:  winituitic  dip  and  in  the  total  magnetic  'intensity,  inclusive  of  disturb- 

ances;  annual  mean  values  188li-'83. 

civil  time. 

AH 

H 

AT 

V 
A9 

A.F 

F Uglaamio civil  time. 
AH 
B 

AF 

V 
A» 

AF 

P 

h.      in. , h.       m. / 

0      53.6 
—  .  00009 

+0.  65 

—.  00012 
Noon-,  53.  6 

+.00214 

—.00018 

—1.18 

—  .  00013 

1      63.0 .  00249 
+.  00028 +  1.41 +.  00021 

13    +53.6 .00014 

—1.48 

.(     K 2       53.8 .00898 .•0076 

+  2.39 
+.  00065 

14     +53.  6 .  00346 .  00014 

—1.83 

.00006 
.  00390 .  00104 

+2.  r,i 

h.  00093 
15     +53.  6 .00488 

—2.  C2 

.00015 
4       53.8 

.0011'] +2.82 

+.00108 
16    +  ra<; .  00593 

.  00035 

—3.20 

.00021 
5      53.  8 .  00132 

+3.61 
+  .00116 

17     +53.6 
.  onr.so 

.  00050 

—3.25 

.  OOOIIO 
6      53.8 .0"107 

+  3.78 +.00091 

18     +53.8 .00001 .  OIKIIil 

—3.37 

.  00047 .•0068 

+  3.34 
+  .00054 

19     +53.6 .00486 
.  00090 

—2.  93 

.  (10077 
.11.1474 

+2.01 
+  .00027 20     +S3.8 .  00360 

.00111 

—"..W 

•  .00101 

+  1.38 

—  .  00008 
21     +53.  ft .  00250 .00097 

—1.77 

.00089 10      53.  6 
—  .  00076 

+.  OlltlOl 
+  0.39 

—  .  00001 
22    +53.6 

+.  00022 

.  00082 

—0.53 

.00080 
11       53.  C 

+.00094 

—  .  oooie 
—0.56 

—.00014 

23    +53.6 
—  .  00101 —  .  00063 

+0.19 

—.00064 

In  presenting  the  foregoing  results  of  the  three  variation  instruments  I  had  two  objects  in 
view,  viz,  to  be  in  a  position  to  form  a  close  estimate  of  the  character  and  value,  of  the  whole  series 
of  observations  preparatory  to  their  full  analysis  and  -discussion,  and,  secondly,  to  give  at  once, 
but  preliminarily,  such  leading  results  as  could  be  deduced  without  waiting  for  the  publication  of 
the  results  of  the  conference  for  the  uniform  treatment  of  the  magnetic  work  at  the  international 
Polar  stations.  What  has  been  presented  will,  in  general,  enable  the  reader  to  form  a  judgment 
of  the  magnetic  outfit  of  the  tJglaamie  station,  and  of  the  value  of  the  work  done. 

As  lias  been  already  pointed  out,  there  were  no  well-adapted  magnetic  variation  instruments 
available  in  the  first  year;  the  range  of  the  collimator  scale  was  very  limited,  and  the  declinometer 
had  frequently  to  be  turned  in  azimuth  in  order  to  secure  readings  on  days  of  disturbance;  besides, 
the  great  changes  in  the  torsion  of  the  suspension  renders  it  impossible  to  produce  a  uniform  series 
with  respect  to  a  fixed  direction.  The  record  of  the  bifilar  magnetometer  has  not  yet  been  suffici- 

ently examined  to  form  an  opinion  as  to  its  value,  and  at  present  I  am  still  waiting  for  notes  bearing 

on  the  adjustment  and  scale  value  of  the  instrument.*  There  was  then  no  vertical  force  magnetome- 
ter, but  hourly  observations  were  made  with  a  dipping  needle  deflected  by  a  constant  weight;  corre- 

sponding values  for  the  true  dip  or  deflections  by  the  same  needle  were  only  made  on  two  or  three 
days  each  month,  so  that  the  value  of  this  series,  as  a.  differential  measure  of  the  total  force,  may 
be  regarded  as  small.  It  has,  however,  enabled  me  independently  to  verify  the  fact  brought  out 
by  the  balance  magnetometer  of  the  greater  total  intensity  during  the  morning  than  in  the  after- 

noon hours.  There  is  no  record  of  the  effect  of  temperature  changes  on  the  angle  of  deflection  of 
the  loaded  needle. 

In  the  year  1881-'82  there  were  but  few  stations  with  which  to  compare  results,  and  to  publish 
the  above-mentioned  records  in  extenso  would  seem  to  me  an  expenditure  of  time  and  labor  hardly 
to  be  recommended,  and  probably  not  warranted  by  the  ?neager  results  the  series  may  be  capable 
of  yielding.  If  this  early  record  is  to  be  published  at  all  I  would  propose  to  set  down  the  mean 
of  the  10  readings  (5  with  scale  extreme  left  and  5  with  scale  extreme  right)  for  each  instrument, 
viz,  the  declinometer  and  bifilar,  and  the  mean  of  the  10  readings  of  the  dipping  needle  (5  for  south 
and  5  for  north  end);  for  each  observing  hour  and  during  term  days  it  would  suflice  1o  give  only 
the  mean  of  the  two  extreme  scale  readings.  But  on  these  and  other  points  the  result  of  the 
deliberations  a!  Vienna  may  be  awaited. 

I  conclude  this  report  with  a  table  of  frequency  of  the  aurora  a.s  .seen  and  recorded  in  connec- 
tion with  the  magnetic  work  at  Uglaamie. 

".No  further  iiil'oniintioii  r  'iiiil  !><!  nlifciiiu'd     V 
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Table  o//m/"<w//  of  the  aurora  as  observed  at  Uglaamie,  Alaska^  beticeen  October -,  1881,  and  Auymt,  1883. 

[The  hours  are  loral  uiwm  time  hours  ut  I'^Iaaniio.  and  tho  numbers  inrtirato  the  number  of  days  in  eaHi  month  -when  aiiror;i*  ^  i  i.  s  m  ut each  of  tho  hours  indicated :  Observations  began  October  17, 1881 ;  eud,  August  27, 1883.  The  presence  or  abseuce  of  an  uurofii  was  noted 
*  few  minutes  before  each  fall  hoar.] 
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The  total  number  of  days  when  auroras  were  visible  in  the  first  10i  mouths  (18S1-'S2),  was 
145,  hence  the  average  duration,  5J  hours  nearly :  total  number  of  days  when  auroras  were  seen 
in  the  year  ending  August,  1883,  was  169,  hence  the  average  duration,  7£  hours  nearly. 

In  the  tabulation  and  preparation  of  the  manuscript  record  for  the  printer  I  had  the  assistance 
of  Sergeaut  J.  E.  Maxfleld  and  Private  G.  W.  Knopf,  who  performed  their  task  with  much  zeal  and 
commendable  industry ;  they  have  also  prepared  a  complete  duplicate  of  the  records  of  the  report. 

PART  IV.— SEMI-MONTHLY  TERM-DAY  AND  TERM-HOUR  OBSERVATIONS. 

OBSERVATIONS  OF  THE  fARIATION  IN  DECLINATION,  IN  HORIZONTAL  AND  IN  VERTICAL  FORCE. 
HEADINGS  OF  THE  DECLINOMETER  ON  TERM  DAYS  AT  UGLAAM1E,  ALASKA,  SEPTEMBER  15,  1682, 
TO  AUGUST  15,  1883. 

[For  scale  values  and  other  information  see  preceding  part,  III.    Gottin^en  time  is  employed.] 

Term-day  readings  of  the  Brooke  declinometer,  September  15, 1882. 
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EXPEDITION  TO  POINT  BARROW,  ALASKA. 

Term-day  reading*  of  the  Brooke  declinometer,  October  1,  1882. 
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Term-day  readings  of  the  Brooke  declinometer,  October  15,  1882. 
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Term-day  readings  of  the  Brooke  declinometer,  November  1,  1882. 
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Term-day  readings  of  the  Brooke  declinometer,  November  15, 1882. 
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Term-day  readings  of  the  Brooke  declinometer,  December  1,  1882. 
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Term-day  readings  of  the  Brooke (Ici'Utiometcr,  December  15,  1882. 
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Term -day  readings  of  the  Brooke  declinometer ,  January  2,  1883. 

1 

lh 
ak Si. 4k 

5k 6h 

7k 
»» 

III 

Ilk 

Noon. 

131' 

14h 
15k I6h 

171' 

IS', 

1!" 

26» 

lib 

ML 

23>> 

o«    478 
481 

480 488 489 486 

480 

tw 

485 

425 526 515 

484 

611 

485 4RH 
5 

|| 
47R 

i- 

KM 

484 

411 

,"'lii 

481 
1»      

•177 

17!i 

.117 

427 Ml 

sis 

616 

">tn 

IS 479 
488 

477 
'20 

474 480 485 

1  15 

485 467 500 481 479 
25 483 488 486 485 417 493 489 

50° 

490 10 
490 485 485 487 

•I'll 

4'KI 

493 

482 

. 480 477 479 

4(11 40       
45 481 

478 

!-l 485 4S7 47G 
482 

518 

r>i  a 

49  1 

482 

•187 

50 
4,-l 

4.-1 
483 470 

55 
4fO 478 

484 

488 479 485 

450 

544 

488 486 

Term  day  readings  of  the  Brooke  declinometer,  January  15,  188:!. 
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Term-day  readings  of  (he  Brooke  declinometer,  February  1,  ISs.'!. 
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Term-day  r/'inliiif/s  of  Ilia  Itrooke  declinometer,  February  15, 
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Term-day  readings  of  the  Brooke  declinometer,  March  1,  188;>. 
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Term-day  readings  of  the  Brooke  declinometer,  April  1,  1883. 
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Term-day  readings  of  the  Brooke  declinometer,  April  15,  1883. 
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Term-day  readings  of  the  Brooke  declinometer,  May  1,  1883. 
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Term -day  readings  of  the  Brooke  declinometer,  M«y  15,  1883. 
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7V/  in-day  readings  of  the  Brooke  declinometer,  June  1,  1883. 
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Term-day  readings  of  the  Brooke  declinometer,  June  15,  1883. 
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536 EXPEDITION  TO  POINT  BAEKOW,  ALASKA. 

Term-day  readings  of  the  Brooke  declinometer,  July  1, 1883. 
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Term-day  readings  of  the  Brooke  declinometer,  July  15,  1883. 
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Term-day  readings  of  the  Brooke  declinometer,  August  1, 1883. 
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Term-day  readings  of  the  Brooke  declinometer,  August  15, 1883. 
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537 

READINGS   OF  THE  JilFlLAR  MAGNETOMETER  ON  TERM-DATS,   UGLAAMIK,  ALASKA,  SEPTEMBER, 
1882,  TO  A  UG  UST,  1883. 

Term-day  readings  of  the  Brooke  bijilar  magnetometer,  September  15,  1882. 
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Term-day  readings  of  the  Broolce  bijilar  magnetometer,  October  1,  1882. 
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Term-day  readings  of  the  BrooJce  bifilar  magnetometer,  October  15,  1882. 
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4i»:l Term-day  readings  of  the  Brooke  bifilar  magnetometer,  November  1,  1882. 

0» 

1' 
2' 

8' 

4' 

5' 
0' 

I» 8' »' 

10" 

11' 

Noon 

13' 

M' 

15' 
18' 

17' 18' 

19' 
20' 

21' 

22» 

23» 

0" 

398 408 

42!) 

432 
475 

430 452 438 460 
llii) 

'ftfl 

479 

440 405 

411 

10 

120 

i<c> 

176 ^ 

r>n 
406 

1<)R 

399 

5 400 
II'.S 

431 424 459 462 415 443 450 450 327 

409 

400 413 407 
(  ,  10—?) 

(    -10     f) 390 

384 

38° 

280 

370 374 393 
10      401 411 430 424 450 445 479 445 455 458 

314 

174 

384 

494 352 

(—40—?) 170 355 IM SW1 40? 1H5 
li      401 4'I5 

429 
423 

454 
440 

450 
445 459 157 

S-11 

175 

419 

308 

(  —  40     ?) 

298 

TM 

"80 

171 

17' 

1K7 

397 
20      400 

435 
432 

423 452 
436 

45!) 

455 462 

447 
3W 

4?6 

40f> 4?? 

95 
(—40  —  ?) 

314 

1"><> 

•|7ti 

•'78 

317 

668 410 404 

25 402 434 
4^5 

428 455 

4'>3 

455 

463 465 

418 

I'll 

17fl 

40'" 

4't) 12 (••  40     ?) 293 

I'M 

•Kp 

175 

390 41)1 407 
30      412 

4:10 
432 440 

4K2 
424 

4  Hi 

457 469 

-MO 

148 SW 

318 

417 70 (  —  40—?) 315 

31*! 

376 

•IKK 

18<» 

402 

4i>» 

40? 

35      410 425 
410 

438 

4<'a 

436 

435 445 465 411 

'SI 

308 B88 

418 

57 
(_40—  J) 

688 

11-' 

176 ?T> 

408 400 

403 

4"D 

40       405 
443 

425 444 445 
450 

460 

448 

462 l»l 170 404 410 

415 

(  —  40     i) 

(     10     ,') 

402 140 158 

T>|| 
418 

407 

401 390 

45       
411 

443 433 423 434 
458 

452 445 

455 

171 

49.( 
4'W 

1fl7 

4(111 

5 

180 

405 

:itin 

;<4ii w 416 

40'' 

1% 

•ra 

50 415 433 426 4X5 440 463 455 453 467 

B81 

184 408 414 20 (    40—?) 

396 

Bta 

"7-1 

IIS 

^tfl 

400 

fill 

400 

66 412 425 431 476 434 455 449 462 472 IDA 

44' 

461 

40? 

41' 

(  —  40—?) 90 385 

380 

300 312 405 404 390 3U4 
, 

fl.  Ex.  44   68 



538 KXTKIMTION  TO  POINT  KAltKOW,  ALASKA. 

'/ 1  mi  da;/  rcailiiiyx  of  the  Jirooke  bijitar  magnetometer,  November  15.  1882. 
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Term-day  readings  of  the  Brooke  bifilar  muf/Hetnuietrr,   December  1,  1881'. 
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Term-day  readings  of  the  Brooke  bifilar  magnetometer,  December  15.  ].- 
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Term -day  readings  of  the  Brooke  bijilar  magiiftometer,  January  2,  188;>. 
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EXPEDITION  TO  POINT  BARROW,  ALASKA. 

Term-day  reading*  of  the  Brooke  bijilar  Mftgnrtomrtci;  .Inminnj  15,  1883. 
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reading*  of  the  Jirooke  bifilar  magnetometer,  February  1,  1883. 
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Term-day  readings  of  the  Broolce  bifilar  magnetometer,  February  15,  1883. 

0' 

lh 2' 

J' 4* 

5' «»
 

7* 

gft 
9h 

Kt 

U" 

Noon. 

13" 
14* 

15* 16b 

17" 

IV 

(!. 

'20 

21* 

22" 

23" 

Qm
 

414 443 
418 

419 433 407 

430 

404 403 

382 331 

370 321 365 368 360 356 375 362 379 388 376 
5 

408 
423 49(> 422 407 419 440 415 402 402 385 3°0 337 

355 

354 370 358 364 372 368 380 

:;.sf» 

;;,-il 
10 407 444 

44r) 

47S 418 

.[•>•> 

417 
418 4*J6 396 

403 

379 

'ifio 

350 

36° 

347 

375 

361 368 

373 

377 

378 

15 
422 

lea 

417 433 413 
430 

4*>4 

394 

396 

383 

349 370 361 358 

371 

335 

;;7(t 

:JTO 

366 380 383 

363 

20    4"7 
415 463 

419 4"2 413 428 
425 395 

392 372 346 360 

370 368 

364 344 378 3U6 372 380 388 350 
417 398 474 421 418 

413 
4.'J4 416 

394 

394 

283 

340 3G4 358 364 

368 

342 

374 371 376 

358 

30    
35 

415 
400 

397 
378 

425 473 468 424 
424 

418 

4  ''4 

410 415 439 
434 

421 
418 

402 

41*'' 

395 
301 

827 

333 
316 
308 

351 
333 

354 

362 

356 

360 
368 
373 

333 
319 

366 

367 
368 
379 375 

362 

376 381 

36** 

40 
385 

408  - 
459 421 

428 408 435 414 400 388 344 343 370 364 371 349 375 377 376 374 

381 

360 
45 414 

41') 

453 417 418 409 

4';-, 

416 

386 

361 339 363 368 362 329 378 372 

373 

37'{ 

371) 

50 411 431 428 423 422 397 434 40G 405 

390 

332 

364 

350 

350 

361 365 322 376 

360 

357 3S3 

377 

65  . 356 426 150 412 4"9 482 423 434 
419 

408 

389 321 

334 354 

359 364 

347 

372 

364 

358 382 

380 

360 

Term-day  readings  of  the  Broolce  bijilar  magnetometer,  March  1,  1883. 
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540 EXPEDITION  TO  POINT  BARROW,  ALASKA. 

Term-day  readings  of  the  Brooke  Mfilar  magnetometer,  March  15, 1883. 
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Term-day  readings  of  the  Brooke  Mfilar  magnetometer,  April  1, 1883. 
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Term-day  readings  of  the  Brooke  lifilar  magnetometer,  April  15, 1883. 
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Term-day  readings  of  the  Brooke  Mfilar  magnetometer,  May  1, 1883. 
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EXPEDITION  TO  POINT  15A1UIOW,  ALASKA. 

Term-day  readings  of  the  Brooke  bijilar  magnetometer,  May  15,  1883. 
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Term-day  readings  of  the  Brooke  bijilar  magnetometer,  June  1, 1883. 
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Term-day  readings  of  the  Brooke  bijilar  magnetometer,  June  15,  1883. 
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Term-day  readings  of  the  Brooke  bijilar  magnetometer,  July  1,  1883. 
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542 TKDITION  TO  POINT  BARROW,  ALASKA. 

Term-day  readings  of  the  Brooke  bifilar  magnetometer,  July  15,  1883. 
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Term-day  readings  of  the  Brooke  bifilar  magnetometer,  August  1,  1883. 
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Term-day  readings  of  the  Brooke  bifilar  magnetometer,  August  15,  1883. 
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BEADINGS  OF  THE  BALANCE  MAGNETOMETER  ON  TERM-DAYS  AT  UGLAAMIE,  ALASKA,  SEPTEM- 
BER, 1882,  TO  AUGUST,  1883. 

Term-day  readings  of  the  Brooke  balance  magnetometer,  September  15, 1882. 
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Term-day  readings  of  the  Brooke  balance  magnetometer,  October  1,  1882. 
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Term-day  readings  of  the  Brool;e  balance  magnetometer,  October  15,  1882. 
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Term-day  readings  of  the  Brooke  balance  magnetometer,  November  1,  1882. 
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Term-day  readings  of  the  Brooke  balance  magnetometer,  November  15, 1882. 
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Tir in-day  readings  of  the  Brooke  balance  magnetometer,  December  1, 1882. 
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Term-day  readings  of  the  Brooke  balance  magnetometer,  December  15,  1882. 
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Term-day  readings  of  the  Brooke  balance  magnetometer,  January  2,  1883. 
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Term-day  readings  of  the  Brooke  balance  magnetometer,  January  15,  1883. 
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Term-day  readings  of  the  Brooke  balance  magnetometer,  February  ] ,  1883. 
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Term-day  readings  of  the  Brooke  balance  magnetometer,  February  15,  1883. 
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Term-day  readings  of  the  Brooke  balance  magnetometer,  March  1, 1883. 
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Term-day  readings  of  the  Brooke  balance  magnetometer,  March,  15,  1883. 
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Term-day  readings  of  the  Brooke  balance  magnetometer,  April  1,  1883. 
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Term  day  readings  of  the  Brooke  balance  magnetometer,  April  15,  1883. 
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Term-day  readings  of  the  Brooke  balance  magnetometer,  May  1,  1883. 
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Term-day  readings  of  the  Brooke  balance  magnetometer,  May  15,  1883. 
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Term-day  readings  of  the  Brooke  balance  magnetometer,  June  1,  l.ss.'i. 
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Term-day  readings  of  the  Brooke  balance  magnetometer,  June  15,  1883. 
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Term-day  readings  of  the  Brooke  balance  magnetometer,  July  1,  1883. 
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547 

Term-flay  readings  of  the  Jirookv  balance  magnetometer,  July  15,  1883. 
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M7 

558 

559 5M 

M2 

MO 538 

537 

20          
546 

5  14 

544 
542 541 543 543 548 

54.'! 

542 

544 

544 543 

M2 543 

M5 

550 559 

sen 

551 

M3 Ml 536 

538 

X 
547 544 

541 542 
543 

544 MS 548 542 M4 

548 

543 

542 

543 546 

."•11 

559 

550 M2 Ml 

537 

ao          547 
544 

541 542 

5  1H 

544 546 

544 

542 

544 

M4 

M3 

513 

543 546 

558 

550 

M3 

Ml 
538 

35 

546 
543 

541 543 

M3 

544 

541 

544 543 544 

544 
54:] 

543 

M2 

516 

668 

555 

547 Ml M2 

BM 

539 
40 546 541 543 543 545 

544 

544 

543 

544 

544 

544 543 M2 M7 550 

561 

5M 

M7 M2 

M2 539 
45 

546 
514 

540 
542 

542 
545 514 

M4 

542 544 544 544 543 

M4 

546 568 560 555 M6 MO M2 

541 

50           

546 

543 
540 

543 542 545 544 544 542 544 544 544 M3 M3 MS 5M 560 

556 

545 
MO 

Ml 

M2 
50 546 544 541 

540 
543 542 

$45 

M4 

544 

542 544 

M3 543 

543 

M3 

M5 555 564 558 M4 Ml 

MO 

535 M3 

Term-day  readings  of  the  Brooke  balance  magnetometer,  August  1,  1883. 

0"     
550 

536 
530 

536 534 528 530 

M2 

548 M7 

546 

555 

551 M9 558 

557 

560 560 559 

553 

MS M6 

549 

r, 532 
534 536 

530 529 543 

M7 

M7 M7 557 M6 M7 550 558 560 560 559 552 544 

549 

550 
10    

54U 

535 
532 536 528 534 MS M8 MS 

548 

557 

M7 

•MB 

551 560 555 561 560 S58 

551 

M6 M9 

6|f 

15 

548 683 
534 

534 
536 

528 535 

MS M8 448 M7 

564 

M9 M6 552 509 

561 

562 

560 69B 

051 

M7 M8 548 
20    545 682 535 

534 536 530 

534 MS 548 

545 J-17 

567 
M9 

M7 552 559 564 

sn 

560 

559 550 516 

651 548 

25 

536 534 535 
530 

.WO 
545 M8 546 

547 

582 549 548 652 

600 

555 588 561 558 M9 5*5 551 M7 
30    541 535 528 536 545 547 M5 

553 

559 

551 

551 551 

559 

555 

563 

562 

556 M9 546 M9 

547 

35 

534 

533 528 538 M6 M7 

Mil 

559 559 554 

549 

553 

558 555 

062 562 MS 

546 

548 

548 
40    

529 
536 534 

532 

530 

539 

547 M8 545 602 560 5M M8 553 5S8 

556 

562 562 M7 544 

M9 

548 
45 

538 

530 535 
534 530 527 539 M8 

547 

544 563 S59 553 M7 555 557 557 561 561 5M M6 546 M9 548 
5fl    

MS 

537 
537 

530 
530 

536 536 535 
535 

528 530 S30 
530 

Ml 
Ml 

548 
558 

M7 
548 

M5 
M5 

563 
561 

561 
557 

550 
550 

548 

547 
555 
557 

557 
567 

557 
558 

560 
561 

561 
560 

553 
553 

544 
MS 

M6 
M5 

550 
M9 

M7 

M9 

Term-day  readings  of  the  Brooke  balance  magnetometer,  August  15,  1883. 

Om 

MS 
M6 M5 544 544 546 M5 

544 

MS 

546 MS 

MS 

MO M9 M7 M9 M9 

M8 

M7 543 M3 M2 Ml 

539 

5 547 544 545 543 548 544 544 

545 546 

545 

543 

M5 

M8 

547 

M8 

M8 

548 547 543 

543 

r>41 

MO 

Kff 
10 M5 544 M5 M4 

544 
M7 546 

544 

MS 

M6 MS 

M3 M6 

M8 

M7 

549 

M8 M8 M6 

544 
M3 

M2 MO 

539 

15       
M6 

545 
545 

MS 
544 

547 510 

544 

515 M5 M4 M3 M4 

M8 

M7 

MS M9 

MX M4 

544 

M2 M2 

MO 

r.;is 

20 
M7 

044 
546 M5 M6 M6 M6 

544 546 

MS MS 

M4 M4 M7 

M7 

M9 M8 MS M6 M3 M2 M2 Ml 538 
25       

30 
M7 M7 

544 511 
546 
544 

M5 
544 

546 

."47 

546 
MS 

MS 
545 

M4 

M3 

545 

M7 
M5 
MS 

M5 

546 
M4 
M4 

545 

M6 

M7 
M7 

548 
M7 

549 

M9 

M8 
M9 

S48 
MS 

M5 

040 
543 

M3 
M2 

542 

M2 

542 

539 

539 
538 

53'! 

35       
M5 

544 546 544 546 M5 544 
344 

M7 545 546 

044 

M6 

547 

M9 

M8 

M9 

•M7 

M4 543 

Ml M2 

Ml 

539 
40 547 M4 M6 513 

546 
045 M5 

544 

M7 

M5 

M7 543 M6 547 M9 

M9 

M9 M7 MS M3 M2 542 539 538 
45       M7 545 

546 

543 046 

545 544 

545 

546 

545 

S46 M3 M7 M7 

560 

M9 

M9 

M6 MS M3 MO 

M2 

MO 538 
50 M7 

MS 

547 
M4 

547 
545 5  15 

545 

M6 

MS 

MS M3 

547 

547 550 549 549 546 544 M3 

S41 541 539 

537 

65       M4 545 544 
544 547 

545 544 

545 M6 

545 

MS 

M3 M7 M8 

M9 

M9 

549 

M6 544 

M3 

Ml 

Ml 

539 537 



548 
j;.\  I 'EDITION  TO  i'OIJS'T  BARROW,  ALASKA. 

READINGS  OF  THE  BROOKE  VARIATION  IXSTRrMKXTS,  THE   UXIFILAR,  J3IFIL.li;   .IM>    H.1I..1XCK 

MAGNETOMETERS  ON  TKlfM-HOCJiS,  AT  UGLAAMIE,  ALASKA,  SEPTEMBER,  1882,  TO  AVGi'ST,  1--L'. 

Headings  of  the  Brooke  instruments  at  Uglaitinie,  Alaska. 

[Giittingen  time  is  I'niployi-il.J 

September  15,  1882. Ul-tdlllT   1 

(Temperature  at  beginning,  45^  ;  at  enil,  45°  F.) O'orapernturo  ;it  bfgmiiin-,  45°  ;  lit  end,  44°  F.) i 

Declinometer. 
Bifllar 

magnetometer. 
Balance 

magnetometer. 
Declinometer. 

Bifllar 

mii^nrtoineter. 

lialance 

ln:t-lii-luinctt  T. 

Time. Tim*. 

0- 

w 

40- 

0- 

211- 

40- 

0- 

20- 

III 

0- 

20- 
40- 

0- 

20' 
40< 

0- 

20- 
40- 

h.  in. 
It.  tn. 

15    0 
550 

.-,.-,1) 

549 

713 

716 716 406 406 

406 

16    0      51(1 550 552 515 510 

IIS 

413 413 
15    1 518 

548 540 721 
730 

7.12      4i>r, 
406 406 

16    1 

5.-,  1 

512 510 

509 

413 

413 
15    2 540 

54(i 
545 

7-JS      721 

727      4HO 

40R 

406 
10     2 

552 

554 

511 

1)3 413 413 1.-)    II 

544 
54:1 

D42 745     407 407 10    3 540 548 

514 514 510 

113 113 413 
15    4 543 543 

543 
7i:,      714 744      407 407 407 16    4 547 

516 

545 

51  s 

520 

413 113 
15    5 

541) 513 74.')      74", 
743      407 407 407 16    5 

517 

413 

413 

15    8 543 :,4:i 
712      744 74!)      407 407 407 

16    6 

54  1 

540 

511 

514 

418 

413 

15    7 
644 544 

544 751      755 754     407 

407 

407 
16    7 

541 

511 

522 

522 

413 113 
15    8 543 544 

754 

755 407 407 16    8 
54  1       5 

522 

413 

15    9 545 540 MQ 755 

754 

754      407 407 407 16    9 

531 531 

15  10 
546 546 

540 

755 

754 751      4(i7 407 407 
16  10 

5110 

580 530 413 113 

413 

15  11 
DM 

540 MS 748      747 740      407 

407 

407 
16  11 

541 540     539 584 
15  12 

545 540 646 
745      741 

742      4il7 
407 

407 

10  12 540 541 Ml      535 539 413 413 
15  13 546 

540 
546 741      740 738      4117 407 407 16  13 

541 540 

541 

530 

530 

535 413 413 
15  14 

546 
BM 

546 
7:i7 

73(1 

7:;7     407 407      407 1G  14 541       51] 

540 531 

413 413 

is  10 
540 5441 

548 7:;7 
737 

737  !  407 407     407 16  15 541 541 532 

532 

533 

413 413 413 

14  16 
546 

548 540 7:10     735 7:12 

407 

407      407 16  16 541 541 

541 

53  1 

413 

413 413 

15  17 54(1 946 780 7:!0 
7I1U 407 407     407 16  17 541 541 

541 

534 

413 

413 

4!:i 

15  IK 546 

541 
732 733 

7.14 

407 

407 407 

16  18 

511       -,!-.' 

542 

631 582 

533 413 

413 

413 

15  19 543 545 545 7:;4     7:t:» 
735 

407 

41)7 

407 II,    1!) 542 

513 

5.,  4 

534 

418 412 

15  20 545 541 
544 

7.i7 407 407      407 
16  20 

544 

544 

543 582 

533 

533 412 412 112 

15  21 541 
511 

544 787 407     407      407 
10  21 

543 517 

548 

534 

531 112 112 

15  22 545 645 546 736  '  737 737 407      407 

407 
16  22 

5-1  0 

040 546 

581 530 412 

412 

412 

15  23 54fi 544 547 
7:::     739 

740     407     407      407 1C  23 

547 

547 

546 

533 

536 040 

412 

15  24 
54B 

546 
546 

741      741 742      407 407 407 514 

511 544 511 

112 412 

15  25 545 
544 543 

742      7.19 7:i:i      4"7 407 406 10  25      513 

542 

542 54.1 

541 541 412 

•111 

111 
15  20 542 5)2 

f.|3 

727      720 70!»      400     4H6     406 l(i  20 541 

541 541 

541 

514 514 

411 411 411 
15  27 

546 540 
547 Ii!l2      i;75 

671 

400     406     406      10  27 

oil 541 

541 

545 

411 411 411 

15  28 

547 
517 547 

680 
691 

rai3 
406 

406     406 
16  28      54! 

512 

541 545 515 

514 

411 

411 

411 

15  29 

546 546 
:,44 

691 
6% 704     400 408     407 

10  211 

542 

541 541 543      545 

510 411 

411 

411 

15  30 543 
542 

542 

711 

712 

711      407 407     407 16  30 542 

512 512 

517  1  548 

551 

411 411 411 

15  31 541      541 541 7111      710 721 407 407      407 16  31 542 

542 

542 551      550 

650 

410 410 410 

15  32 540  i  540 540 

724      T'.'ii 

727 

407 

407     407 16  32 543 542 542 552     553 

553 

410 410 
15  33 

.-ID     638 538 
720      728 731      407 407     407 16  33 

542 511 

541 

568 

410 410 

410 

15  34 537      537 537 
734 

733 731 407 407      407 
16  34 

541 

541 

541 

558 

562 410 

410 

410 

15  35 538  1  538  i  539 733 7114 732 407 

407 

407 

10  :to 

541 

541 588 

062 

560 504 

410 409 419 

15  36 540  |  542 
512 728 

728 72!) 407 

407 

407 16  36 539 

530 

538 

504 

505 409 409 
15  37 

541 
541 Ml 

728 

724 726 407 

407 

407 
16  37 

530 

687 

530 570 

570 

409 

408 

15  38 546 540 

Me 731 

734 
734 407 407 407 16  38 537 538 

538 570 

570 071 

409 

4>!> 

15  30 
547 547 

517 

788 785 

734 407 

407 

407 16  39 538 

538 539 571 

571 

571 409 409 409 

15  40 546 510 546 
7:14 

7:i7 741 407 407 407 
16  40 

539 540 571 

571 571 

4011 

409 

4I>9 

15  41 540 546 547 
743 

741 

738 

407 

407 407 

16  41 538 539 588 

576 

578 571 409 

409 

15  42 547 547 547 
788 

740 742 407 407 

407 

16  42 539 538 573 

409 408 

15  43 
547 547 

547 742 742 

743 

407 407 407 
10  -411 

537 

537 

535 

580 579 582 

409 409 

409 
15  44 

547 
546 

546 
743 

742 

740 

407 

407 

407 16  44 

536 

534 

533 

582 5  <; 408 408 408 

15  45 

546 

546 
547 

742 744 

746 

407 407 406 16  45 583 533 

581 

584 

586 

408 

408 

408 

15  46 
547 

548 
548 

743 737 731 406 406 400 16  40 534 

535 

586 084 586 408 408 408 
15  47 

548 
548 548 730 732 736 406 406 

406 
16  47 5:;ii 

084 

581 

408 

408 

408 

15  48 
548 

54.S 
549 

741 

746 

741 406 406 

406 

16  48 

538 537 

539 

577 

578 576 408 

408 

15  49 
549 

550 

551 

731 

731 

739 

406 406 

406 16  49 540 

541 

543 572 569 

069 

408 

408 407 
15  50 

551 
552 553 741 739 742 

406 

406 

406 
16  50 

546 

547 548 

569 

568 568 

407 407 
4(17 15  51 

553 
553 

554 
745 745 

739 

406 

406 406 16  51 548 

549 

549 589 

569 

568 107 

407 

407 
15  52 564] 

554 
554 738 740 745 406 406 406 16  52 550 

550 550 569 

569 569 400 

400 

406 

15  s:i 
555 555 555 745 743 

743 

406 406 406 
16  53 

551 

551 549 

566 

£67 

567 

400 

406 405 
15  54 555 555 555 747 

750 

754 406 

406 

406 16  54 

550 

549 546 

609 

570 

571 

405 405 405 

15  55 556 558 555 

756 
757 756 406 406 

406 

16  55 

545 

545 
546     572 

571 570 

405 

405 405 
15  56 

555 
534 

553 
757 

759 

7CO 

406 406 

406 

16  56 545 

545 544 

570 

571 571 

405 405 

405 

15  57 

KI 552 

762 
763 763 406 406 406 16  57 545 544 543 

571 

568 571 

405 

405 

400 

15  58 DM 581 551 764 766 767 406 406 406 16  58 

543 

541 

542 

072 

574 

575 405 405 

400 
15  59 551 551 

768 
768 

767     406 406 

406 

16  59 542 543 543 677 578 570 405 

405 

405 
1 



EXPEDITION  TO  POINT  BARROW,  ALASKA, 

Readings  of  the  Broolce  instruments  at  Uglaamie,  Alaska — Continued. 

549 

October  15,  1882. November  1.  1882. 

(Temperature  at  beginning,  27°  ;  at  end,  20°.8  F.) Temperature  at  beginning,  28°.  8'  ;  at  end,  29°.  5  F.) 

Declinometer. 
Bifllar 

magiietometer. 

Balance 

magnetometer. 
Declinometer. 

Bifllar 

magnetometer. 

Balance 

magnetometer. Time. Time. 

0- 

20- 

(II 

0- 

20- 40' 

0- 

20- 
40- 

0* 

20- 

40" 

0* 

20- 
40- 

0- 

20- 40- 

h.  m. 
h.  m. 17  0 534 

'623 

523 
MO 270 262 465 465 465 

18  0 

523 

520 

522 

376 

364 362 

429 428 427 
17  1 623 f.2:i 

524 
270 

242 255 465 46B 465 
18  1 

631 

521 

NJ 

358 

8S6 376 426 426 427 
17  2 

627 531) 535 
235 244 180 4(15 

465 

465 18  2 621 

520 

620 874 369 873 427 

427 

427 
17  3 

B89 643 650 
210 192 205 465 465 465 18  3 

620 

520 521 868 427 427 427 
17  4 652 559 

572 175 
148 l^il 

465 465 466 
18  4 

621 

521 620 

873 381 379  427 427 

427 

17  5 572 BM 550 123 110 132  466 466 466 18  5 

620 520 

521 :;7;i  1-7  427 427 

17  6 555 
552 

555 

11.'. 

210 
190 

466 

466 466 

18  6 

521 

520 

619 

88] 

385 

127 

427 427 
17  7 BBS 552 650 200 

212 
222 466 466 

466 

18  7 

519 

518 

518 

392   427 427 427 
17  8 555 215 230 21.".  4(,l! 460 466 18  8 

518 518 619 393 392 

884 427 

427 

427 
17  0 564 

566 
5(12 262 275 2i;:>   4li(i 466 466 18  9 

519 519 520 

881 398 427 427 427 
17  10 

569 
568 

564 
272 

275 

2Wl   .Hlii 
460 

466 
18  10 

528 

684 530 

368 

874 

382 

m 426 426 
17  11 562 562 555 266 290 265 

400 
467 467 

18  11 

526 

523 

521 390 398 887 

425 

425 

4-25 

17  12 

.r,:.2 

552 
24(1 24:. 

467 
467 467 

18  12 

520 513 519 401 419 

889 425 425 425 
17  13 

548 
642 540 249 

283 

•J.-f. 

467 467 467 
18  13 

518 518 

522 

394 

425 

425 425 
17  14 539 536 632 

272 
273 285 

467 
467 467 18  14 

524 

527 

528 

425 425 

425 
17  15 510 515 520 302 345 810 

46<l 

469 469 18  15 

529 

529 

528 

392  !  390 370 425 425 425 
17  16 

519 

515 
508 

329 
B42 

S80 
469 

469 

469 
18  16 

B27 

524 

523 

393 

399 

428 

42.1 

425 

17  17 
501 512 510 

402 
809 422 

469 

470 

470 18  17 

520 521 519 

396 
:HI:I 

424 

424 424 
17  18 505 501 

499 
430 442 455 470 469 469 18  18 

619 

521 523 

400 402 400 

424 425 

425 
17  lit 5HO 

503 402 
460 462 B6B 465 469 472 18  19 

524 527 

528 395 

309 

42S 425 

425 

17  20 480 
490 

600 540 
502 480 472 

472 472 
18  20 

530 

528 

525 

370 

365 

we 424 424 

424 

17  21 549 502 BOO 470 469 
462 

472 472 472 18  21 

524 

525 

527 

385 

384 

378 424 425 425 
17  22 5U2 505 BIO 459 458 

468 
470 

470 

470 18  22 

525 524 

525 

377 876 390 
42.",   42r, 

425 
17  23 511 525 5:10 

452 
440 430 

470 
470 470 18  23 

524 528 530 

886 

389 

425  425 425 

17  24 
B8B 635 530 419 400 

375 470 470 

470 18  24 

534 

537 

532 

3K4 

390 

428  42S 425 
17  25 522 522 

528 

330 

190 
102 

470 
470 469 18  25 

531 

524 

527 

396 410 

424 

425 

17  26 529 
530 

5.'12 

88 
110 

1-35 

469 
469 468 18  26 

515 

514 

517 

482 

438 

4:;:, 

425 
17  27 529 

530 532 
192 225 225 

468 
467 

467 

18  27 

520 520 520 

425 

412 

405 

425   425 425 
17  28 529 BBS 

528 
270 

300 344 467 

467 

487 
18  28 

519 517 

514 

880 390 884 424 

424 

424 
17  29 525 620 522 392 405 

400 467 
467 

465 

18  29 

515 518 

519 

382 382 

87S 

424 

423 

423 

17  30 
516 

515 

510 

410 

412 413 
465 465 465 

18  30 

519 

520 519 

376 378 

423 423 

423 
17  31 509 510 502 425 439 

440 465 
465 465 18  31 

522 

524 

524 

388 379 376 
424  424   424 17  32 

502 
502 500 439 452 

465 
465 

465 

465 18  32 523 

522 525 

379 

380 

424 424 424 
17  33 

549 
595 599 470 462 

469 
464 464 464 18  33 

628 

527 

527 376 375 

375 424 424 424 
17  34 

500 
510 505 

472 

470 469 
464 464 

464 

18  34 529 530 

530 

380 384 

380 
424   421 

424 

17  35 
502 503 505 466 

460 
472 

464 464 464 
18  35 

532 

532 533 

376 378 

881! 

421   .12-1 

424 
17  36 

508 
612 

511 
470 468 

464 
464 463 463 

18  36 

633 

534 533 

383 386 389 

424 

424 

423 

17  37 515 618  1  514 465 469 

472 

463 463 463 
18  37 

531 

530 

BBS 

300 

378 

•.'-(•,  423 

423 

423 
17  38 

512 
610 512 465 465 464 463 463 462 18  38 

534 

535 

534 

380 375 
::(,«   4: 

423 

17  39 511 
513 

515 
462 460 

460 
462 462 462 28  39 

534 

533 

533 

364 366 423  423 422 
17  40 

517 
517 514 459 

401 465 461 461 

461 18  40 

533 529 529 

358 

366 

367 422   422 422 
17  41 

512 
511 512 465 468 

470 

461 

460 460 18  41 630 

530 

530 

374 370 854 422 422 422 
17  41! 

514 
515 

519 
467 

463 462 

460 

460 460 

18  42 

530 

634 

536 

346 

350 

352 422 4J2 422 
17  43 

520 
518 

519 

458 

455 
458 460 

460 

460 18  43 

538 

640 

537 349 339 354 

422 422 

422 

17  44 521 525 
531 

454 
450 

444 460 

460 

459 18  44 535 533 

538 

866 

349 346 422 421 

421 

17  45 538 540 
542 

435 

425 
419 459 459 459 

18  45 

538 

539 

540 

346 340 334 42  1 421 

421 

17  46 545 548 550 411) 406 400 459 

459 

4:n 
18  46 

544 

544 

546 

320 

319 

324 

421 421 

421 

17  47 
550 

555 SCO 385 370 365 459 459 459 18  47 

544 

643 

541 

325 314 

310 

421 421 421 
17  48 568 554 555 

370 
355  340 459 

458 

458 18  48 

542 

544  548 BIB 818 294 

420 

420 
17  49 

558 555 555 

360 
458 457 

456 

18  49 

521 

r,:,t  5.-,  T 

280 

281 282 420 

42(1 

420 
17  50 

WO 

549 539 
370 410  420 

45l» 

4BG 

455 

18  50 558 
r.."i9  r.ns 

274 

265 

276 

420 
42(1 

420 
17  51 530 620 510 

375 
385  405 

455 
455 

465 

18  51 560 280 284 

'.•or, 

420 

iJO 

420 
17  52 504 

500 502 
424 4211   4:i(l 

455 
455 

455 

18  52 

548 

645 545  302 300 296 420 420 420 
17  53 502 BM 003 440 4ti2   45U 

455 
455 

45.-, 

18  53 543 544 543  285 281 420 420 419 
17  54 

500 
499 492 455 465 479 455 

455 

455 18  54 541 542 644  1  275 

276 

294 

419 

419 

420 

17  55 
490 4«> 

490 
473 

466 
472 456 

456 

456 18  55 544 545 549 
3(10 

802 420 420 421 
17  56 402 

494 
495 475 470 

468 

456 
456 

456 

18  56 

663 

562 305  i  304 421 

421 

421 
17  57 

496 

499 
500 459 

453 
450 456 456 

457 

18  57 567 555 554 

801 

298 

284 421 42] 421 
17  58 

500 
499 495 436 

432 
4:12 457 457 

4E7 

18  58 544 542 

542 

320 325 

:i:'ii 

421 421 421 
17  59 

494 

500 499 
426 

419 
420 457 

457 

457 

18  59 642 645 638  320 305 289 420 420 420 



550 TO  POINT  BARKOW,  ALASKA. 

Readings  oflhe  Brook?  huttrtnnfntx  at  I'ylttamie,  Alaska — (Jontimicrt. 

November  15.  1882. December  1,  1882. 

(TeiujM-i-atuiv  nt  begun::' (Temperature  at  beginning, 
14°.0 

;   16°.0   : 
Declinometer. 

Bi  filar 

magnet  oiueter. 

Balance 

mugnetometer. 
Declinometer. Bifllar 

magnetometer. 
not 

magnetometer. 
Time. 

Time. 
I 

()•      20- 

46" 

0- 

J" 

'"• 

(I-      •.'»• 

40- 

0- 

20- 

40- 

0- 

SO- 

Id 

(•• 

2(1 

49- 

7i.  in. 
h.  in. 

ID    0 
,V.>:i     527 465 298 

27! 
291 

503 

500 

20     0 500 498 

368 

380 384 531 
19    1 f.l9     520 

520 
315 

501 

20     1 
497 495 494 392 

581 
5H 

19    2 518 

..111 
330 

403 

492 
491      3113 

396 
1!)     3 

515    .-,14 
517 312 309 

313 

20    :; 490 

488 

488      3% 

396 

10    4 314 

312 HI      501 
2(1    4 

488 488 488     400     4CO 
10     5 

642 
285 

27H 
481 

487 

486     4i 512      M4 546 
252 

'.'45 

20    6 
485 485     407     408 409 

532 

19    7 544     544 543 249 245      503      503 
20     7 

484  '  41(1     410 

411 

538 260 

299      5i. 

484 484     412 413 414 
16    9 542     542 544 

:m 

315 
322     50 

484 484      414 414 413 

Id  10 822 317      502      502 

502 

484 484 4g4     413 412 

411 

532 

19  11 5-s    .-.24 
522 303 300     500      499 

4D9 

184 484 483      411 

413 

413 
M  12 525    52i> 530 272 

270      -in 

500 
20   12 

483 

483 

414 414 416 
19  13 

290 
483 

416 417 418 

19  14 
2117 

309 

315      500      500 500 20  14 483 419 419 419 

j!i  15 

530 
526 521 

319 "ii     :KIO 

500 

20  15 488 481 419 419 

420 

520 

349 
:;:i     r.oo    500 

500 

20  16 481 481 480 

420 

420 

41H 
Ifl  17 

516 514 sat 368 
370 

383     499     499 

499 

480 480 419 419 

419 

532 

in  is 511     510 508 400 
:;<.«; 

384     499     499 
4!i9 

20  18 480 

480 

480 

418 

418 418 582 

532 

19  19 
508     MS 508 

399 

404 499     499 
20  19 

481 481 480 418 417 417 532 

532 532 

19  20 506 

398 499 

480 480 

481 41S 

418 416 

582 

iri  LM 510 390 
lilil       -ill!) III!) 

20  21 

482 

415 414 

532 

lit  22 512      513 518 

499 

499 

•JO   22 

483 

484 

484 

414 413 

411 

532 

19  23 

52J 

331 

324 500 
5.111 20  23 484 

480     4' 

532 

532 

19  24 524 
528 

525 330 

322 813 500 

500 

500 

20  24 487 4S7 
4»*      4(4     403 

4H2 532 

532 

533 
l!l  25 529 312 317 

321 500 

20  25 (90      401      400 400 

533 

526 

342 

348 500 

500 

500 

492 488 4!>::      101      403 
4(14 

533 

533 

19  27 
525 528 349 

342 

339 20  27 

4<a 
:  ij 

MI;     409 
411 533 

19  28 
530 

532 
534 

339 :t'7 

500 
20  28 

490 
4,-!>     413     414 

415 533 
19  29 

534 
359 

I'd  29 

489 

489 17      417 416 
19  30 

530 
351 

339 

348 500     500 
20  30 

488 

487 

US      414 
411 

533 

19  31 
520 371 

399 

500 500 499 

20  31 487 488 
08     406 

40(1 

533 

533 

19  32 518     514 

514 
411 

139 425 499 499 

499 20  32 

490 

491 404     403 

401 

533 

19  33 
508 

503 500 

4411 

441 

454 

499 

498 

498 
20  33 

491 491 

492 

401      401 399 533 

19  34 495 495 
492 

470 

•H'ti 

449 498 

498 

498 
20  34 

492 492 488 399     399 400 533 533 

19  35 

1110 
480 

488 447 

450 453 

498 

498 

498 

20  35 493 493 493 400     400 400 533 

19  36 490 
489 

491 
459 

462 458 498 498 498 
20  36 

493 

492 493 

401      402 

403 533 

533 

533 

19  :17 
492 496 409 448 l;n 

433 498 498 499 
20  37 

492 492 

492 403 404 405 

532 

532 

532 

19  38 

502 
KM 408 

37(!      199      499 

499 
20  38 

492 491 491      405 

404 

403 

532 532 

lii  HO tM 415 433      499     499 499 20  39 491 491 491      404     405 

403 

582 532 532 
10  40 494 4-S 

.(  YI 

469 

499 499 

•p.m 

20  40 
492 492 492     401      401 401 

5:12 

532 

;  19  41 488 491 
496 482 

471      499 

499 

499 
20  41 

493 

494 494      400     399 399 532 532 
19  42 499 504 5M 432 

408     51" 

501 

20  42 

494 

494 

4114      399  .  399 399 532 532 
19  43 

514 
Bia 

389 

385 

502 

20  43 
494 484 

491      400     400 401 532 532 

19  .14 

500 503 495 370 

413      502     502 

500 

20  44 494 494 494     401      400 400 532 532     532 
19  45 

490 
488 482 443 

463 

470      500     500 

500 

20  45 493 493 492     401      401 400 
1!)  40 483 485 

488 

4Gi: 

41,0 
4ti.i     :>oo     500 

500 

20  46 493 

493 

4H4      31W     397 

532 

]'.!     17 

490 492 
496 

443 

418 

4l'2       5(10   '   500 

500 

20  47 494 

494 

494      393     392 

532 

532      532 

495 496 406 

400 403 

394     5l,0      500 
20  48 

49E 495 495     392     390 389 532 
]!•  49 

496 497 
493 

389 

391      500      500 500 20  49 4M 496 496     389     390 

390 

532 
in  M) 492 494 495 

388 

401 4(15      500  :  500 

500 

20  5(1 
496 497 498     389     389 389 I'j  51 

496 

i'Jl 469 
402 

408 

414      500      500 500 
20  51 

497 498 

498     390     391 

391 

532 111  52 486 
420 419 

422      499      4H9 
Illll 

20  52 

49S 

496 

495     393      395 

396 532 
in  :.:{ 

488 

I.-'. 

W7 
428 

433 429     499 

499 

499 20  53 

494 

494 494      396     397 396 
532      532 

489 
494 493 421 414 409      500 

500 500 

20  54 

493 

493 494     396     394 392 532 533      532 

10  55 
4M 

..ill) 5U3 
399 387 379     500 500 

501 

20  55 

495 

496 497     389     386 385 532 532      5:j2 
502 

Ml 

500 
375 378 382     501 501 501 20  56 498 498 498  i  386 386 387 

532 

532     532 

10  57 
500 

500 502 389 399 408     501 501 501 20  57 498 498 497     338     389 

390 532 

532     532 

111  58 
502 502 

500 
412 415 412      501 501 501 20  58 492 495 495 389     390 

390 

532 
IS!  59 BH 

499  ' 

502 410 413 415     501 

501 

501 10  59 495 495 496     391 391 

391 

532 
532      532 



EXPEDITION  TO   POINT  BARROW,  ALASKA. 

Reading*  of  the  Brooke  instruments  at  Uglaamie,  Alaska — Contiiiued. 

551 

December  15,  1882. 
emture  »t  beRinniDK,  4°.2;  at  end,  8°.2  F.) 

January  2, 

(Temperature  at  beginning,  12°.8;  at  end,  16°.8F.) 

ecliuometer. BiBlar 
magnetometer. 

Balance 

magnetometer. 
Declinometer. 

Bifilar 

magnetometer. 

Balance 

IN»i;llH<ill>i-liT. Time. 
Time. 

0- 

20- 40* 

0- 

20- 

•III- 

«• 

20- 

40- 

0- 

2(1 

III 

0- 

20- 
40- 

(•• 

20- 

III' 

h.  in. h.  m. 
21    0 519 520 523 306 305 

308 
S22 522 522 22     0 486 

484 

486 398 

388 

377 

486 
486     480 

21     1 523 
521 

314 

:i2o 
318 522 

522 

522 
22    1 

488     485 

4xo 

371 

366 

:j«4 

485 
21    2 523 307 309 

022 

22     2 
483     482 480 378 485 

21    3 524 

524 
306 300 

298 

• 
522 

022 

22     3 480     481 485 

485 

21    4 510 306 310 

522 

522 522 22    4 485     484 480 377 
:;70 

485 

485 

21    o 
:.•_'<> 

297 

300 304 

522 

521 

021 

22    5 481     481 

479 

373 

878 

m 485 

no 
3M 296 303 

521 

521 521 22    6 

480 

479 483 

379 

371 485 

485 
21      7 

016 

314 815 307 521 

021 

521 22    7 482     483 488 

369 

360 486 

486 

302 311 

521 

021 

S21 

22    8 488     487 390 486 

486 

21      '.1 

519 

1104 

292 2EG 

022 

022 522 

22    9 

484 

390 372 

:.0!> 

4M 486 486 

21  10 
SIS 

521 
288 285 

-.'77 

522 

522 

22  10 

482 

378 

364 

486 
48(i 21   11 272 281      290 522 

522 

22  11 
480     484 

41-4 

367 355 485 

21   11! 518      018 

an 
522 022 

522 

22  12 

IK 

355 H4 

366 

485 

480 

519 518 

522 

022 

22  13 484     483 487 307 

5S7 

485 485 

21   14 

.-.17 

518 271 275     2*2 522 

022 

022     22  14 480  '  485 480 373 

365 362 483 486 

485 

•21  l.'i 

517 
518 

516 

281 274      2«1 522 522     22  15 482 480 

480 

363 859 US IBS 485 
21  16 518 519 

322 

250 

256 

022 

22  16 481 - 

344 

485 485 
21  17 202 244 

241) 

522 
022      22  17 

484 486 
485 486 

21  18 244 249     248 522 

022 

022      22  18 483 484 362 

360 

486 

486 

21  10 240 243      245 

22   I!) 

483 

357 

358 

485 

485 485 
21  20 516 

240 

232      224 

021 

521      22  20 
481 

481 348 485 485 

485 
21  21 .-.12      511 at 

225 
222      210 

521 
02(1 

33  21 

483 

488 

489     348 
346 

3411 

485 tat 486 

512     :.n 
0211 

212 

020 

520 

521      22  22 481 

489 

492     351 

:;47 

486 

486 486 
•Jl   23 1M 

1*0      177 

021 

021 

521      : 

490 

495 338 

3)4 

486 
48.,     480 

530 

177 021 521 

521     22  24 

492 

497 

493      352 486 480     486 144 
136     129 

521 021 

021       22  20 490 

491 

490      350 

::oii 

21   26 534     02K 524 122 

021 

021 

021)      22  2(i 

484 

482 480  ,  370 m 873 

486 

tso 

21  27 SIB 
524 

0211 
141 

152       15il 
02u 

520 

020      22  27 481 481 185 485 
21  28 

158 
165 log 22  28 481 484 

479     359 

340 360 

485 

21  29 .".1  4      .'.do 

182 
190 174 

520 

52(1 

520     22  28 484     479 480      369 

363 

485 485     485 

21  30 
501 

170 
179 

182 

520 020 

520     22  30 482     480 477      342 

341 

OS 

ISO      4i-0 21  31 
504 

172 169 
li;o 

52(1      511) 
22  31 

483      344 

3.04 

364 

486 

166 

165 

157 01!)       01(1 519     22  32 543 

486 

ISfi       4M> 

21  33 511  !  513 

510 

149 157 164 519      01!) 519     22  33 

487 

30.- 

48C 486     486 

21  31 
510 

173 1G6 155 519      519 
519  .  22  34 489  '  489 488 363 

379 377 

4Wi 

486     486 

21  :;.-> 

520 

159 170 179 

or.)    -.20 
520     22  35 483 489 484     371 878 486 486     486 SIS 

523 522 

179 

170 160 520      519 

519     22  :iii 
475     475 473      380 368 382 

485 

485     485 

526 145 134      136 519      010 519     22  37 471      471 474 BSD 

3i;i 374 

ISO 

485     485 

027      52!  1 534 130 124    inn 518      518 

518 

472      472 

475 

3tl 

4*0 

485     485 

54ti 
102 108 

110 518     518 
518     22  ::9 

470     470 
475     34s 

485 485     485 

21    411 
530      541 54il 

112 

107 100 518      518 
518     22  40 

472 472 

485 

21    41 

tea 
107 113     121 518      51K 017      22  41 

472 t(g •K,7     ::74 

486 

t-0        Irli 

21  4.' 

541      .1:12 
110 

102      100 517      017 017      22  42 4  «i 462 

301 

485 

486 530      5::'. 

101 107       96 517      017 22  43 463     463 466     38b 

376 

466 486 486 
21  44 

032      535 
529 

M 88      105 017      017 017      22  44 
461      464 

34  i 
486 486 

486 

21  45 030     525 
587 

126 1:12     121; 017      017 516     22  45 466     4G8 371 

486 

!•*        IKO 

21  40 12!) 
137      130 OKI    OH; 51«     22  46 371 

21   47 54(1 

121! 

51  (i      010 010     22  47 

471      4(i!) 
472      371 373 4S7 

4--      4S7 

21  48 

007 

131) 

122         !IO 510      010 515      - 407      4(10 
470  ,  394 

3!I4 

487  ,  487 

21    4(1 
544      5JU 545 

94 

72       88 515      22    111 
47i:      407 

407 

487 187     487 21    K 
542      540 

542 

72 lil        72 515      510 515     22  50 40X      4(if, 

•168 

379 

30,0 

379 487 487     487 
21  51 543     532 

535 

70       64 510      015 

515 

22  51 

381 370 

487 

487      487 

21  52 526      540 

519 

71 010      014 
514      22  52 

470     4US 
399 386 487 

487  1  487 

21  53 
528 

0.1 00       69 511      514 014      22  53 470     408 
•loo     :i70 875 

38] 

487 487  I  487 
21  54 520     51!) 

500 

80 84        84 
514      014 22  54 

•107      402 

461      398 

na 

376 

487 

487      487 

21    55 
510      500 

508 

H Hill     l;i2 513      22  50 45s<      101 
462      380 396 

398 

487 487 487 
490     500 

4% 

100 

163      179 

513      01,'i 

514     22  56 473     461 
Hi)      37:! 

30" 

370 487 487      4H7 

21    .',7 

492       4!Hi m 188 189     182 010      015 515     22  57 
402      4«S 

:t90 

370 487 
488      4FS 

499     4911 

49(1 179 

200 182 510      010 
510       22   5« 

Ills      187 
107     :;i;i; 370 

390 

488 
488     488 

21    f.!l 
490     4SC 

500 

164 17!)      192 515      010 
515     22  0!) 

40S      409 
470       3SO 

374 

374 ,  488 

1  488      4X8 



552 EXPEDITION  TO  POINT  BARROW,  ALASKA. 

Readings  of  the  Brooke  instruments  at  Uglaamie,  Alaska — Continued. 

January  15.  1883. February  1,1883. 

(Temperature  at  beginning,  —7°.  2;  at  end,  —  6°.  8  F.) (Temperature  at  beginning,  —9°.2  j  at  end,  —  0°.5  F.) 

Declinometer. 
Bifllar 

magnetometer. 
Balance 

magnetometer. 
Declinometer. Bifilar 

magnetometer. 

nee 

magnetometer. 
Time. Time. 

0- 

20- 
40* 

0- 

20- 
40- 

0- 

20- 

Id 

0- 

20- 

40- 

0- 

20- 

40- 

0- 

20- 

40- 

h.  m. 
h.m. 23  0 470 

471 
474 «a 467  470 508 

508 

508 0  0 486 486 

486 

476 

478 481 522 

522 522 

23  1 479 
47:. 

476 460 444  449 508  508 508 0  1 485 484 

484 

485 

477 480 

522 

522   522 

23  2 
471 

470 

4C1I  47'-' 

454  483  508  508 

508 

0  2 484 
484  485 

481 

479 

477 

522 
23  3 4C5 

462 
464  487 491   470   508  508 508 0  3 486 

485  485 
481 

483 

484 

522 

23  4 
4<;:i  4.r>'.) 

4:..-)  462 
473   490  508  503  508 

0  4 
485 

485 

483 

485   484 482 522   522 

23  5 452  454 458  489 481  479  ,  508  508 508 0  5 484 

483 483 

482 

522 

23  6 4liil   4i:i 451  433  508  508 

508 
0  6 

482 481  479 480 

522 

T.22   f.22 

23  7 470  471 470  437 442  440   508  508  508 0  7 481 
479  480 47,-   177 

477 

522 

23  8 471  470 471   436 
439  442  ,  508  50- 

n  8 
478 479 

478 

478 478 

476 522 

522   5J2 

23  9 408  4«8 
4G6  441 

440  441  508  508 508 0  9 

478 
478  478 

474   477 

481 

522 522   5_2 

23  10 465  465 466  447 450  448  !  508  508 508 0  19 479 478  47K 
477   473 

474 622 

23  11 466  467 
4(i7   447 

445  444  508 508  508 0  11 478 
477   47S 478  480 478 

23  12 46S  465 465 44G 448  449  508 508  508 0  12 477  477  476 477  480 479 522 
522   522 

23  13 466  468 468 448 443  !  438 

508 
508  508 0  13 475 475  475  474  472 

522 

23  14 47(1  472 471 
433 

435  440 508 509 

609 

0  14 

474 
474  473 

475  472 470  522 

521 

521 

2315 17:'   -171 

47:. 

443 440  445 509 509 

600 
0  15 

473   473  472 471   472 
470   521 

521 521 

23  16 474  477 476 446 447  445 509 

509 

509 
0  16  472  47L'   472 

4711   472 474   521 

521 521 

23  17 477   47b 477 443  445 449  509 501) 509   0  17   471   471   471 

•!7t;   474 

473  521 
521 

521 

23  18 477 
476 

475 450  450 451   509 

509 

509   0  18 471   471   472 47::   471 4C9  521 521 

521 

23  10 476  477 475 4511   451 450  i  509 509 509   0  19 472   4711  47:i 472  477 480  521 

523 522 

23  20 472  471 471   455  461 463  509 509 509   0  20 475  475   476 47.S   474 474  522 

522 

•23  21 

472  475 
476  462 459 450 509 509 

0  21 

475   476  475 
171; 

477 

474   522 

522 522 

23  22 478  475 479 449 

453 
461  509 

509 

0  22 475  476  476 473   47« 477   522 

522 522 

23  23 483  489 

486 451 430 
427  509 509 509 

0  23 

475   476  475 
472   4(18 

467  522 

521 

521 

23  24 486  482 
484  445 465 469  509 509 509 0  24 475 475  475 468  409 468  521 

521 

521 

23  25 480  !  482 476 466 473 478  509 509 609   0  25 476 476 

477 

468  i  460 469  521 

521 

521 

23  26 478  473 
472  473 461 452  509 509 608 0  26 477 

477 477 

469  468 
4110   521 

521 

521 

23  27 470  462 
453  457 

473 490 509 509 509 0  27 477 477 

477 

468  466 465   521 

521 

521 

23  28 450   448 
41.'   51  ."i 

523 
530   509 

509 

509 0  28 477 

47,- 

478 467   470 
470   521 

23  29 440  435 

440 
535 540 

532  509 509 

509 

0  29 

470 

479 

480 469  473 482  521 
521   521 

23  30 445 452 
455 

521 515 511  |  509 

509 

509 0  30 481  481  481 484  482 
23  31 449   440 

442  505 500 490 509 510 510 0  31 

481 

479 478 483  481 

47s   5-J] 

521   521 

2:i  32 
446   450 

450 487 479 

471 

510 

510 510  '  0  32   47V 477 

477   47'J 

483 

485 521 

521   52] 
23  33 451 455 

458 
469 468 

407 

510 510 510   0  33  1  477 

477 

477  485 

486 

486 521 

521   '21 

23  34 459  461 

463 465 
466 468 

510 

510 

510 0  34  477  477 477  487 

491 403 

Ml 
23  35 465  467 

467 
469 466 462 510 

510 510 

0  35 478 

477 

477   4111 

488 489 

521 
52]  621 

23  36 
470 

473 
476 459 

456 448 

510 510 510 

0  36  477 476 

477   489 

486 

483 

.-,21 

521   521 

23  37 477 47S 
480 

442 
439 

440 

510 

510 

510 

0  37 

477 477 

476  482 
483 484 

521 

521   52] 

23  38 480 
481 

480 
437 

433 

436 510 510 510 0  38 477 476 476  484 

485 

485 

521 

521   52  1 
23  39  480 481 480  439 

442 

444 510 

510 

610 0  39  476 

477 

477  484 

484 484 

521 521   521 

23  40  480 481 481  449 450 

450 

510 

510 

610 0  40  477 

476 

476  484 

480 477 521 

521   521 

23  41   482 481 4K2   450 
451 450 

510 

510 

510 
0  41   475 

474 

474 

480 

482 

481 

520 

23  42  481 
484 

489  449 
443 

439 510 511 511 
0  42   473 

474 

473  481 483 

488 520 

520   521 

23  43  ,  488 400 490  438 
439 

436  511 511 511 

0  43 
475 

474 

474  489 488 487 521 
521   521 

23  44  4111 491 490  432 
430 

432   511 

511 511 

0  44 
474 

474 

474  486 
485 

485 

521 521   521 
23  45 490 491 488  436 

439 
439  511 511 

611 

0  45  474 474 
474  488 

488 

487 521 

521   521 

23  46 490 481 490  440 439 439  511   511 511 
0  46  475 

476 

476  484 482 481 521 
23  47 489 

188 
487  439 

441 
44*   511   511 

511 

0  47  476 477 476 

481 

483 

482 

521 
521   521 

23  48 489 
488 

489  448 440 437  511  611 

511 

0  48   475 
475 475 481 

481 482 

621 
521   520 

23  49 489 488 488  438 442 445  511 611 511 
0  40 

475 

475 

475 481 479 

4711 

520 
520   520 

23  50 4S8 
488 

488  442 
448 

442  511  511 611 
0  50 

475 475  474 482 483 478 

520 

52(1   520 

23  51 489 490 489  441 
441 

442   511   511 511 
0  51 

474 

474 

475 477 479 478 520 
520   520 

23  52 
488 

487 487   444 

445 
445  511 511 511 0  52 474 475 474 473 475 483 520 

520   52(1 

466 
486 480  448 450 450   511   511 

511 

0  53 
475 475 476 

487 484 

481 520 

•',•2(1   520 

23  54 4Mi 485 485  451 451 450  511  511 511 
0  54 

475 476 475 482 482 479 520 520 

520 

23  55 484 
482 

482  452 

454 
451  511  511 

511 

0  55 
476 476 

477 

475 473 

473 

520 

520 

520 

23  56 4110 486 482   440 

445 
449  511 

511 

511 0  56 477 478 477 473 471 470 530 520 520 
23  57 

4l>3 

481 
481  450 450 

449  !  511 
511 511 0  57 

470 

476 470 471 473 478 520 520 

520 

23  58 482 481 481   448 448 
443  '  511 

511 511 0  58 

476 

476 476 472 472 476 520 520 520 
23  59 

482 
484 483 445 449 445  1  511 511 511 0  59 477 476 

477 477 

476 477 

520 520 520 



EXPEDITION  TO  POINT  BARROW,  ALASKA. 

ings  of  the  Brooke  instruments  at  Uglaamie,  Alaska — Co7itinncd. 

553 

l<Yl>ninry  15,  1883. March  1,  1883. 
(Temperature  at  beginning,  4°.U  ;  at  end,  9°.8  F.) (Temperature  at  beginning,  9°.2j  at  end,  12°.0  F.) 

Declinometer. 
Bifilar 

magnetometer. 

Balance 

magnetometer. 
Declinometer. 

Bifllar 

magnetometer, 

nice 
,  meter. 

Time. Time. 

0' 

20- 40- 

0* 

•jo- 

•1(1- 

0- 

20' 

40* 

0- 

•JO- 

40- 

0- 

20- 

40- 

0- 

20* 

40- 

h.  m. h.  m 
0 482 

481 
479 426 

409 
404 505 505 505 2  y 480 479 479 

515 

520 501 501 
1 479 4  so 

481 
406 408 411 

505 

505 505 2  1  482 477 482 

507 

4118 

501 

B 481 481 
481 414 

422 

423 

505 505 505 

2  2 

480 483 514 503 

501 

501 

501 

3 481 481 481 424 

42f> 

425 666 505 505 
2  3  480 

482 483 486 

473 

501 501 

501 

4 481 481 481 424 424 424 505 

505 

505 
2  4  i  482 

481 

481 

484 

478 

501 
501 501 

5 481 481 481 423 422 422 505 105 

505 

2  5   479 480 

178 473 

480 

490 501 

501 

501 

i; 481 
479 

478 

422 

411 411 505 505 505 
2  6  478 

477 

478 402 4S5 480 

501 501 501 

7 478 477 474 US 
411 421 

606 505 

505 

2  7 

477 

473 

474 

486 

498 510 501 

501 501 

8 
475 

476 476 424 419 410 505 505 

50.-. 

2  8 476 

479 

478 

512 503 

490 

602 

609 

502 

9 476 
474 

471) 

417 428 

HI 

D05 505 

505 

2  9 478 483 490 497 

495 

502 502 

502 

10 468 tag 465 444 445 448 H5 505 

505 

2  10 484 481 483 

483 

482 490 502 

502 

502 
11 473 472 478  445 430 419 505 505 

505 

3  11 483 

493 

485 

•17!) 

502 502 502 
12 

479 482 399 

389 

505 

505 505 

2  12 482  483 483 

47S 

508 

502 

502 

502 

II 

483 
486 

483 391 395 395 

505 

505 

505 

2  13  434  486 

487 

523 

622 

510  j  502 
503 

503 

14 

485 
479 

477 403 

423 

•142 

505 

505 
2  14   4S7 

487 

486 

507 513 
515  503 

503 503 15 
474 475 

471 
443 443 440 505 

505 

505 

2  15 

486 

485 512 612 520 503 

503 503 

16 

475 
474 

475 
438 

440 450 

505 

505 505 

2  10   486  486 4ge 580 

533 

503 508 

503 

17 

476 475 475 451 

450 

435 

505 505 

505 
2  17   i 

486 

524 

521 

524 503 502 502 18 

474 
477 

475 433 432 425 505 505 

505 

2  18  485  |  485 

484 

530 531 525 502 502 502 
19 480 

478 
483 423 

4  '_!'-' 

116 

505 

505 505 

2  19 483 484 

481 

523 

530 537 

502 502 502 
20 485 

484 
480 415 

410 

418 505 

505 505 

2  20 480 480 480  ;  543 658 502 

502 

502 21 

485 
480 

482 
418 

417 420 

505 

505   505 
2  21   478 

478 476 
558   556 564 

502 

5(11 
501 

IB 482 483 482 
428 

428 422 

505 505 505 

222 475 474 473 652 

5)5 

542 501 501 501 23 

484 

484 
485 424 418 408 105 

505 

505 

2  23 

478 

472 471 545 540 587 

501 

501 501 24 

485 

484 
482 403 407 

404 

505 

505 

5H5 

2  24   409 
471 470 516 521 

.-,12 

501 

501 501 

1  25 482 
481 

482 888 399 

405 

504 

504 

504 2  25  472 471 468 553 545 

501 

501 501 

1  26 484 484  I  485 409 409 404 504 

504 504 
2  26   466 

468 470 555 

580 589 

501 502 

502 

1  27 486 486 
486 

403 403 402 504 

504 504 

2  27   469 408 469 

581 

574 

576 

502 501 502 
1  28 486 

485 
485 

396 
397 400 804 

504 504 
2  28 

471 

472 

473 

587 583 565 

509 502 502 

1  29 485 
485 

485 400 
396 387 504 504 

504 

2  29 

474 471 

473 

552 552 560 502 502 

502 

1  30 
485 

488 
485 

397 3113 

382 504 504 504 2  30 

472 

474 470 

558 

547 533 

502 501 

501 

1  31 486 
487 

485 
394 387 

370 504 

504 503 

2  31 

473 468 

475 

537 

528 

535 501 

501 501 

1  32 485 485 
482 

373 392 

398 

503 503 503 
2  32 

469 

472 

407 534 

533 

535 501 

501 501 

1  33 484 
483 488 396 395 394 

503 

503 

504 

2  33 476 472 

468 

554 580 592 501 

501 

502 

1  34 488 
489 

489 
395 391 

383 

504 504 

504 

2  34 467 471 472 

508 

601 

595 

502 502 

502 

1  35 486 
488 484 

378 
382 390 503 503 503 

2  35 471  17:; 

474 

600 592 591 502 

502 

502 
1  36 483 489 485 386 386 390 

503 

503 

503 

2  36 

473 

475 474 575 547 

520 

502 

501 

501 

1  37 
488 

485 487 392 390 389 

503 

503   503 
i  |7   477 

478 

477 

615 624 

534 501 501 501 

1  38 488 189 499 
3U:j 400 

387 

503 

!77   477 

478 

531 625 

501 

501 

501 

1  39 497 498 487 
385 

384 390 

503 

503   503 177   475 

475 548 

580 501 

501 502 

1  40 489 
488 488 408 398 395 

503 
2  40   47:!   4711 

472 592 598 502 

502 602 

1  41 486 
487 

486 385 400 406 503 

503 503 

2  41 474 471 467 

600 

595 596 502 

502 502 

1  42 
485 

485 

485 
404 404 405 

503 

503 503 
2  42 

467 463 402 001 
602  1  498 501  !  501 

501 

1  43 
485 

485 

465 
411 

410 

408 

503 503 

503 2  43 

462 

463 464 601 603   603 502 502 502 

1  44 486 
486 

48G 
409 412 

412 

503 

503 

503 

2  44 

467 

470 471 806 
017   020 

502 

503 503 

1  45 486 
48S 

485 
412 

410 

421 

503 

503 

503 

2  45 

473 

475 478 626 615   599 

503 503 

1  46 485 485 
486 

421 418 419 503 503 

503 

2  46 474 479 482 593 01  1  Km 503 

503 503 

1  47 486 
487 

487 424 427 423 503 

503 

503 2  47 482 178 481 832 626  623 503 

503 503 

1  48 486 487 
485 420 

424 427 

503 

503 

503 

2  48 480 479 478 630 

886 

636 

503 503 503 

1  49 486 
486 486 427 

428 429 

503 

503 503 

2  49 

480 

476 479 634 on 662 503 

503 503 

50 
486 

485 
485 

431 434 435 

503 

503 2  50 477 

472 

472 675  675  677 503 

503 

503 
51 

485 
486 

4*6 
435 435 433 

503 5(13 

503 2  51 

473 

4C.S 
472 683 679 605 503 502 

5(12 52 
485 

486 486 434 436 432 503 503 

503 

2  52 472 

^7-J 

469 

658 

645 885 502 502 602 
53 487 487 

489 
428 428 430 503 503 503 2  53 472 475 470 

637 

644  i  648 
502 

502 

502 
54 

488 

487 
486 

4'J8 

424 424 503 503 

503 
2  54 

471 

478 

476 648 648 655 

502 

602 502 
55 486 485 

485 
426 424 429 

503 

503 503 2  55 473 474 473 860 631 615 502 501 501 
56 487 488 488 432 428 419 508 

503 

503 

•2  :,ll 

478 470 475 614 620 

618 

501 

501 

501 
57 

480 
490 488 

420 424 424 

503 
K8 

503 
2  57 

472 

474 

473 601 589 

596 

501 

500 

500 
58 488 488 

488 422 
422 429 503 503 503 

2  58 
468 

470 

408 612 620 

611 

500 500 500 
1  59 486 485 

482 
432 434 438 503 503 

503 
2  59 

471 

473 

468 600 603 620 500 

500 

500 

H.  Ex.  44- 

-70 



554 EXPEDITION  TO  POINT  BARROW,  ALASKA. 

Mendings  of  the  Brooke  instrument*  at  Uglaamie,  Alaska. 

March  15,  1883. Anril  1,  1883. 

('lYmpentare  at  beginning.  2°.8  ;  at.  end,  8°.5  F.) (Xemperatiire  at,  beginning.  22°.  2  ;  at  end,  20°.8  F.) 

Derliii, 

Bifllar 

magnetometer. 
Balaruv 

rongnetometer. 
Declinometer. BUUM •  ometer. 

•nee 

Xine. Time. 

0- 

20- 

10- 

•" 

20* 

l» 
<M 

JO- 
40* 

«" 

.20- 

40- 

0* 

«•• 

40* 

0> 

IMP' 
40' 

A.  u>. ft.  m. 

3    0 481 4SB 485 

450 

458 

461 

542 MI'     542        4     0     459 

457 

459 

474 470 468 

443 

443 

413 

3     1 462 

464 

466 .541'     B42     545 400 
1.5!>      472 

478 443 444 444 
459 

454      51 
460  i  489 492     490 

444 

444 

444 

8     3 
478 456 465 470     541'                             4    3 tea 459 460      501 500      507 

444 

444 

411 
3    4 

474      47.'. 

iffi M4 400 446  '  541      541      541 4    4 

459 

460 459 509 
509      505 

444 444 444 

:t   .-. 

47:i     475 
470 

45n 

478 17"      541      541      541 4    5 

459 

460 401 499 
49H      4!l* 

444 

444 444 
3     6 475     472 472 

451 

438 449     541      541 

540 

4    6 

461 

460 

460 491 

444 

444 

472      4711 

UK 

464 U      541 
541 4    7 458 

-159 

458 

497 444 

444 
3    X 471      47* 

47.-, 

448 

•152 

!      541      541        48 458 

457 

458 

444 

444      414 .:    9 

482     4.-':: 453 

432      541      .542      541       4     9 

459 

459 

401 
"4      49D 

444 441      4I» 
1?-,     4«1 430 428     541     540     540 

10 

464 463 464 
489      482      47J- 

444 

444      444 

3  11      4T7  '  470 
458 

420 

418     540      540 
540            11      4«3 462 4«2 

188     490 

444 

444 

444 
3  12     475 

178 
474 427 

433 

439     540     540     540           12 

461 

461 444 444      444 
3  i::     47i; 

476 
470 

449 450 

450     540     541 541 13 4(11 462 188 480     47;i 

443 

444 

3  14      470 
475 475 

458 

460 
41      541 

541            14      404 463 41;::    4117    4M 

444 

443 

443 

3  15     47.-. 

47.-, 

477 460 400 458 541      540 511 15       102 

462 

402      174      475     470 

448 

444 
3  1C 478 

477 478 ua 
450 440 541     541 541 10 

464 

464 404      4tlti      460     407 
3  17 

473 469 

432 424 

427 

541      541 541 17      405 466 407 
403       1! 

443 

3  18      404 
40:1 4fil 

450 
448 541      541      541 18     468 467 448     447 

443 

443      443 
475 

475 
540      541      542      512 19     40(i 467 468     446 44s      449 

443 

;.-7    46.'. 
482 

.-,(>::     543 

543 

542 

21)      40S 469 

170      4  0- 

447      448 
<*0     477 476 470 

420 

400 541 

540 540 21      470 470 

471 448 

440      443 

44S 

443 

443 
175     475 475 403 408 

417 539 539 

539          22 470 471 470 440 

443 14:;      in 

:7r.      47:. 
476 

4i>:t 

428 

435 

540           23 

472 472 

47:: 

424 
417      413 

44.1 

113 

170     475 476 440 

446 

452 
540      540 540           24 

474 

474 474 412 
415      420 

443 

443 

413 

•179     478 
475 

500 502 

483 541      541 
540            25     473 474 

47:1 

423 

420     426 443 443 

143 

3  I'll 

475     477 478 

MO 

446 448 

541 510      5411 26 

473 

472 473 427 

429 

443 
413 3  27     481 

4711 

478 
(S3 

446 432     540 
5«0     540 27 

474 

475 475 

428 426 

421 

443 

443 

448 
:i  :;8    470 470 

476 
432 445 460 

1"      540 
28 

476 

475 

475     416 

411 

40!> 

443 443      443 
.1  29      470 

4711 
472 

4I',0 

467 

452 

510     5.'19     539 29 

474 473 

474     412      4l:i 

415 

443 

413      443 471 

471 
471 

489 
472 

476     539      ;.: 
30 

473 

475 
474      417      41K      42li 

443 443      113 
470 471 472 

474 478 :>      540 
540 

31 

476 

470 478      420      417      413 443      413 •      470 

471 

47(1 

491 498 

498 
540      .540 540           32 

477 

478 477 409 4(i7      411) 

443 

443      443 
3  33 471 

47i, 

tag 
493 

488 
488 

540  '  540 
540 33 476 

475 

474 414 414      414 

443 

443 

I!:: 

3  34 468     470 
408 495 499 

493      540 532 535 34 474 

17:; 
473 

417 421      422 

443 
MS 

113 

4C8 

489 

491 

534 

534 

35 

472 

471 fit 421 

ISO 

419 443 

443 

443 
:;  no 460 

492 

488 36 

469 

470 

409     422 425      427 443 443 

443 

::  ;:7 •111       4li4 

405 

506 

517 

522 534 584 534           37      468 469 
408      42S 431      430 

443 

443 443 •  •;t    4cr. 

465 

524 
51'5 

524- 

534 534 535  i         3H      40* 469 
468     4:i9     44:',      448 

Mt 

443 

443 

3  39  i  4Cti      4C5 
404 

523 520 

515 

535 

534 534            39     468 

469 

40S      450 449     448 443 443 

443 

3  40     403 404 4CC 

512 507 

500 535      534 532            40      468 469 40!'      449 
451      452 443 443 

3  41   '  4liii 

407 
460 

495 498 500 532 532 532           41      409 

468 

408  :  448 445 446 

443 443 

:;  4i'     40i;     -107 
llili 

504 506 

512 

532 

532     532           42 467 

467 

4B5      448     449     451 443 

443 

443 

3  4:i 
466 

518 521 

51  8 

532 43      465 

464 
4  03 

454 

459 

105 

443 443 

413 

3  44 

404 

511 

508 

512 532 532      532           44 

462 

463 402 472 

475 

479 443 
3  45 464 406 

407 

51:1 518 514 

532 532     532           45 461 

461 461 

482 

443 

443     443 
:;  40     41:9     47n 471 no 

511 510 
532      532 532           46 461 461 

481 

478     479 485 

443 

443      443 

3  47      471'      472 
472 

503 

503 

£33 

532 532 
47      401 

462 402 
492      495 

493 443 443     414 

ITS     .171 
471 

501 

498 492     532 531      531            48     462 461 461 490     490     495 

443 

443     443 
1!  49      471      470 

4711 
485 485 531      531            49     401 461 

462 

500 

500 

498 

443 

443      443 
i73      473 474 479 475 475 531 

530 

529 

50 

462 463 462 494 

491 

494 443 

143 

443 

»  51     474      475 

47.", 

475 475 
476 529 529 

529 

51 

464 465 465 497 495 

490 

443 

443 

148 

3  52 
47.',     47:> 475 

476 
474 472 529 529 529 52 464 463 

461 

484 481 479 443 443 

443 

3  53 470 470 476 

•17:: 

475 470 
529      529 

529 53 459 

458 

457 480 

484 

490 443 

443 

3  54 
470 

477 478 474 472 470     529     529 529           54 457 458 

459 

495 

49K 

499 

413 

443      4  13 
3  55 478 478 478 

4M 

«0 465     529 528 528       4  55 460 400 

400 

495     492 

191' 

443 

443      •!!:; 3  50 47ft 
479 

4MI 
405 

'400 

4«4      528      528 528       4  50 

461 

460 460 

n    4!iu 

443 

41::      II  : 
3  57 

480 
481 

479 

4C,2 
458 456     526 4  57 459 459 

459 

487      487 
490 4)3      143 

3  58 479 481 481 454 454 457 525 

025 

4  58 

459 

460 460 
494      49.1 

4»1 

443 

443     443 

3  59 

481 
480 481 450 453 455 525 525 

4  59 
461 460 460 

480      4K3 

482 

443 

443      443 

1 i !           1 



EXPEDITION  TO  POINT  BARROW,  ALASKA. 

Reading*  of  the  Brooke  instruments  at  Uylaamie,  Alaska. 
555 

April  IS,  1883. 
May  1,  1883. (Temperature  at  beginning,  20°.5;  at  end,  23°.5  F.) (Temperature  at  beginning,  19°.8;  at  end,  1U°.0  F.) 

Declinometer. Bifllar 
m;ium-i<.iiii'1«'r. 

Balance 

magnetometer. 

1 
Declinometer. Bifllar Balance 

magnetometer. Time. Time. 
i 

20-     40- 

O1 

20- 

Id- 

0- 

20- 
40- 

0< 

-!»• 
40- 

0- 

20- 

40« 

0- 

211- 

40- 

«• 

h.     Hi. h.  m. 

473 
474 

474 
368 

371 449 449 

449 
«    0 

452 

452 

451 577 

577 

574 531 531 

531 

5    1 474 474 
474 

449 449 449 6    1 451 

450 

451 

577 579 

531 531 

BU 

-171 

474      474 

370 

449     449 449 6    2 449 449 449 588 

592 

531 
•174 

474      474 4411      449 449 6    3 448 448 447 
5    4     474 474     17:; 4411      449     449 

6    4 
447 446 

441! 

812 818 531 

.     47:i 17::     47:; 
l!i      4411 6     5 446 414 

443 uoo 

531 

5     i. 

474     473 14!)      4411      4111 6    6 442 441 411 627 531 

531 

5     7 17:;     47:i 870 
.11      44!) 

6    7 
439 439 

5    8      473 
369 

111!       till      -119 6    8 440 440 

440 

619 

130 

530 
5    9     473 473     473 

370 

4411      44!)      4  111 6    9 

44» 

612 

612 
1:11;    530    530 

530 

5  111      474 
474      -174 

368 

868 

:)68 

4111      449     449 6  10 443 443 

44:! 

B20 881 

5  11      474 474      474 

mi* 
111      44!) 

6  11 440 

436 

644 

530 

5  12      474 474      474 1411      4411     44!l 6  12 439 

4411 

644 

6:«i 
ii!5    :•: 

5  l:;      474 474      474 44!)      449      4411 
6  13 

439 441 444 

648 

642 

I;K:     58 
530 

-,  14      474 
174      474 an 

*J(*Q 

3C9 44!)      449     4!!l 
4  41'      44')      44*1 

(i  14 
443 

4  '17 

444 
<n? 

440 
439 

(134 

(.1  1  "• 

642 

G'Jl 

1147      " 

••i\      f\'tn 

530 

5  Iti      474 474 
474 oo» 

DM 
auy 

369 
449     44(1      1411 6  16 

%at 

439 

'tot 

442 

145 

636 

644 644 
6  17      474 

474 

475 369 
370 

:(70 

44!)      449     449 
6  17 

444 

448 

449 

629 636 530 
5  18     475 

475 
475 36S 

368 

It      449 

6  18 

449 451 450 

646 

643 

529 

5Z8 

5  19     47.-. 
475 

475 
H9 

369 

449      449      44!) 
6  19 

451 

451 

45(1 

611 

613 

112  1     52!) 529 
6  20      475 

475 
475 

3158 

368 870 449     449 449 
6  20 

450 449 450 628 626 
5  HI      47fi 474 474 

370 
371 871 

4411 

449 449 

6  21 
450 453 

452 881 

637 529 529 
5  22      474 474 

474 
371 374 875 

449 

111! 449 
6  22 

454 

453 451 

628 

C22 
(120       529 

521) 

5  -:;      474 

474 
474 374 374 :t75 449 

449 (48 

6  23 

448 

446 
44li 

(114 

611 

linn     5 

5  24      474 474  '  474 
376 37« 

878 

449 

449 

449 

f,  24 

446 

444 

442 

612 

816 

619    52- 

5  25     474 474      474 376 
;;7ti 

876 449 449     449 6  25 442 

441 

441 635 

i;:;7     K 

528 
5  X 

474 474      474 376 yit 
441) 

449     449 
6  26 

444 

448 

452 

63(1 

018 

•28      528 

528 
5  27 

474 474 
474 

376 376 

878 

44P 449     449 
6  27 

458 

458 

458 

585 

571 

566      5.'  - 

:,  28 
174 

474 
474 

878 

375 

875 448 
149      44!) 

6  28 
454 

452 

EM 

592       5V 

;.  -.jo 474 474 474 376 

376 449 

449  !  449 
6  29 

453 

448 

802 Illll      528      52X 

:,  :;d 474 474 474 

877 
376 

:n« 
449 449  ;  449 6  30 454 

456 

456 600 601 597     528     528 538 
:.  ::l     474 474 474 376 376 376 449 449     449 

6  31 

455 

454 

457 

598 

593 

597 

S28 

r,  :i2     474 
474 

474 
:;7ti 

376 

:i78 
449 

449     449 

6  32 
457 

459 

459 

594 

586 

£      52S 

528 

5  S3      474 474 475 376 374 

874 

•tin 

449     44!) 
6  33 

457 

455 

453 593 598     528     528 
5  34      475 4J5 

475 
374 874 

:f74 

4411 

4411      449 
i;  ::4 451 450 

448 

598 589 

;8     528 
.      475 

475 475 37:; 448 449     449 6  35 

453 

455 459 590 

58(1      52S      5'J8 
528 

5  36     475 475 475 374 374 874 449 149 449 6  36 458 

458 

454 B7S 573 574 
528     528 

528 

5  :i7 475 475 
475 

374 374 

:;74 

449 

449 449 
6  37 

451 

453 

458 

583 592 595 
528     528 5  38 

474 
474 

474 
375 

375 

4411 

449 

449 6  38 458 463 

463 591 

588 

59(1      528      528 

5  30      474 474 474 

375 

375 

876 
44!) 

449 449 «  :;:> 469 467 

466 593 

591 

i»8      528 

528 

5  40      474 474 474 
:i74 

37." 

4111      449     449 
6  40 

403 

466 

465 

595 

606 

602 
528      528 

5  41 
474 

474 
474 

372 371 
. 449      449 

(i  41 

467 468 470 5S3 
:>    12 

474 
475 

475 
371 

871 

37] 

44!) 

4111      449 
6  42 

469 

467 467 in 559 
5511       5-JS 

528 

5  43 475 

4',  5 

475 871 4411      449      4)11 
6  43 

467 468 466 

51  - 

553 

554  ,  528 

527 

5  44 475 
475 

475 
371 

371 

Mil      Illi      4  ill 6  44 467 467 

467 

548 529 
5:13      527 

527 

527 

5    i.5 
475 

475 475 371 
449      449      4111 6  45 464 46S 460 

881 

526      527 

527 

527 

;.  41; 475 475 475 

370 

:;i!< 

4111      449       149 6  46 461 459 458 

837 

5  14      527 

527 

527 
5  47 

475 
475 474 

370 
:i7n 

:;7<i 

4411      449 

44!) 

6  47 

457 

400 469 

562 

"
y
A
 

55(1      527      527 
5  48 

47., 
475 475 

::7u 
871 449 449 

449 

6  48 
463 464 463 541 

540 

538      528      528 

528 

5  49 475 

475 

475 872 372 

::72 

4411 

449 

419 

6  49 
461 463 463 

529 

523 

528 

5  50 
475 475      475 371 

875 449 

449 

449 (!  5li 

464 464 465 521 

525 

533      528      52S 

528 

5  51 475 
475 475 

875 
:;,  5 

B76 

449 449 449 

t>  51 

4154 466 466 527 

tat 
«  >S       528 

5  52 475 475 475 376 

375 449 

449 449 6  52 

463 461 

461 527 524 526      528      528 
5  53 

47:, 475 475 871 
B7B 

87B 

449 149 449 
6  53 

461 

461 

460 538 

5:;2     52 

528 
r,  54 

475 475 475 

375 

878 378 

419 

449 449 

459 

4511 

458 510 

.,    ... 
47:, 475 475 

375 

378 375 

4411 

449 

449 6  55 459 457 

456 

512 

521 

518 527      527 527 
5  5(i 475 

475 

475 375 373 

419 

449 449 

li  50 

454 

45:: 
4sa 

507 

501 

507 

527 

527 527 

5  57 
47fi 475 

475 373 

873 373 440 449 149 

•i  57 
453 

451 451 

516 

514 

5(14 
527 

5   .-.X 

474 
474 474 374 

375 

:i70 449 449 

4)9 

6  58 

450 

451 452 

499 
50(1 

504 527 527 
5  5» 474 

473 

473 
37(1 

877 
375 

449 449 449 6  59 451 452 

451 

MM 

491 

485 

527 

— 



556 
K\  1'EDITION  TO  POINT  BAEEOW,  ALASKA. 

Readings  of  the  Brooke  instruments  at  Uglaamie,  Alaska — Coutiiiued. 

Milv  15.  1883. June  1.  1883. 
(Temperature  nt  1«  •siiininj;,  47°.2;  at  end,  47°.2  F.) (Temperature  at  beginning,  45°.5;  at  end,  48°.5  F.) 

I>*  clinometer.  ...,,„.  '.. 

Jialance 

magnetometer. 
Declinometer. Bifllar 

magnetometer. 

Balance 

magnetometer. Time. Time, 

o.  ,.o- 

40- 

0- 

* 

40- 

0' 

20- 
40- 

O1  20- 

40" 

0- 

20- 
40- 

0* 

20- 
40- 

A.  m. 
h.  m. 7  0 40? 

468  4: 4211 
472 

472 

472 8  0 485 488 485 

339 

330 340 

535 

7  1 
127   420 

420 

47" 

472 472 81  488  485 488 

344 
:;17  318 

7  2 408 40*   424 424 424 472 472 472 8  2   486  487 
4*0   35u 

:;50  :,         5  .135 7  8 
40*   40.J   424 

425 

424 472 472 472 *  :i   488  !  486 487  352 
7  4 407 

407   407   424 420 

430 472 472 

8  4   487   487 
486  360 

7  5 
407 40*   408   421) 

4211 
42* 472 472 

472 

8  5  4r'0  485 
485   353 

535 

7  (i 
468 468 468  430 431 431 472 472 

472 

8  6  485 535 
7  7 468 

408 
40*   430   42* 428 472 473 

473 

8  7  484  484 

484  :.• 

867 

7  8 
4C8 

468  430 

42!) 

473 473 8  8  484   484 

483 

368 

7  9 
468 408 

426 

426 

472 

472 

8  1)   483  483 483 IIOII   37. 

10* 

40*   40-   421 422 

421 

472 

472 

8  10  482  482 482 369 

•  :i 

7  11 424 425 472 72 

472 

8  11   482 481 482 369 
7  12 407 107   107   424 424 423 472 

7ii 
472 

8  12  481 481 481 

368 

7  13 407 467 407   423 424 420 472 72 

472 

8  13   480 

480 480 

369 
309  861         ' 

534 
7  14 

468 
425 42.5 

472   72 472 8  14 480 479 479 369 
87   534   531   534 7  in 

405 
405  427 428 

429 

472   72 472 479  !  479 479 

366 

7  1C, 
465 

105 
431 

431 431 472 

.  72 

472 
8  10 

479 479 

479 

366 

305  305   531   SB 
7  17 

405 
405   105   431   42'>   4211 472 

.  7l 

472 

179   479 

4711 

365  3          18  533 

7  18 
405  405  42:i   4211  42!!   472 

.  7-__ 

472 479 479 

4711 

365 

7  in 405 
4:ii   1211  42*   472   7_ 172 8  111   47!!  478 

478 

305 

307   311*   533   533   533 
7  20 

405 

405  405   427   420  424   472   7- 

472 

8  20  478  478 

47* 

369 

7  21 
405 

405  405   425 427   427   472   471 471 
8  21   478 

478 

478 
370  870  870  5:;: 

7  22 

405 405   405   42- 
420   426 471   472 472 

*  22 
478 

47* 

478 370  370  369 
7  23 

469 

407 
407  426 

420 

427 
47!   171 

472 

8  23 

478 

477 

478 371 371 

372 
7  24 407 405 405   427 433   424   472   471 471 

*  2! 
477 

477 

373 374 

374 

7  25 
405 405   424 424  420,  471   471 471 8  25   477 477 477 

374 

374 375 
7  26 465 426  420  471 

471 

471 
8  26 

477 

477 477 

374 

7  27 465 405 

465 
420 420   420 

471 

471 

47(1 

8  27   477 477 

477 

373   373 
33  533 

7  28 
405 405 

465 420 42*   420, 

470 

470 470 8  28   477 477 476 

373 

373 374 
7  29 

465 
405 465 420 427   428 47o 

470 

470 8  29  476 476 476 374 

375 

375 
7  30 

466 
465 

429 42*   42* 470   40!i 
469 

8  30   470 

47(1 

476 

375 

375 

7  31 
469 405 

465 431   431 
40!'   40!! 

409 8  31   470 470 477 375 374   372 

7  32 
40,5 

465  431 431  431 469  469 

469 

8  32 477 477 477 372 
405 405   405  431 

430   430   40:!   4'  !l 

409 

8  33 

470 

477 

477 

373 

7  34 405 I',,   105   4211 

428 

469  !  409 

469 

8  34 

477 

470 476 

374 371 

376   53 

7  35 

405 
405   405   4.0 

425   425 
409  469 

409 

8  35 476  470 
470   377 

378 

::7H  58 

7  30 
405 

40.5  4i 
425  425 469  409 469 8  36  470   470 

(79  |  378 

377   5 

7  37 
407 

405   401 

425 

409  469 409 
*  37   470  476 

470  376  375 

7  38 405 
405   405 423 424  420 469  468 

468 

8  38  470   475 

475 

373   371 371   532   532 

532 

7  38 
405   405 

425 
424   424 

468 408 

408 8  39  475 475 475 
371   371 

371 532 

532 

7  411 

465 405   405 425 425   425 

468 468 

468 
8  40  475 

475 475  371   372 372 

532 

7  41 
465 405  405 424 423  :  423 468  468 468 

8  41   475' 
475 

,  1   374 375 

7  42 405 
465  407 

421 

423   423  '  408  :  468 
468 8  42  475 470 476  375   374 

376 53] 

532 

7  43 467 407   407 420 420   421   40*   40* 468 8  43  476 

470 

476  370   377   377 

532 

7  41 
467 407   407 

421 

421  I  421 408   408 468 8  44  476  470 
475   378   37* 

377 

582 

532 

7  45 465 
405  405 

422 

422 423 

40*   4''.* 
468 

8  45  475 

47.5 

475  370   S71 
7  46 407 40,7   107 

422 
422 422   408  408 408 

8  46 
475 474 

474  3711   3711   378 

532 

532 

7  47 
407 40,7   407 

422 

222 453   4CR  468 

40* 

8  47 
475 

475 

474   87 

532 

7  48 407 407   407 
424   420 420   41 

8  48 

474 

474 
475  379   37 

532 

552 

7  49 466 460   466 420  421 

421   40 

40- 

8  49 474 475 0  382 

382 

532 

532 

7  00 
406 460   400 

421 

423 423   408   40* 407 8  50 475  475 475  382   88 532 
7  51 400 460   466 423 

422 

421   407   407 

467 

8  51 475 

474 

474  380 
385 532   532 

7  52 
466 466  466 

422 421 

421   407   407 

407 
175  475 

475  385   385 

582 

7  53 

407 

467 
467 420  -419   41K   407   1,17 467 8  53   470   47:5 386   532 

532 

532 
7  54 467 407   467   418  !  418  417   467   407 467 

8  54 
475   475 475  385  385 385 

532 

532 

7  55 407 
407   407   415 413   412  i  467  407 

467 

475  475 475 380   383 381 532 532 

532 

7  56 407 167   412 
413   414 467  407 407 

*  50   ' 

475 

381 381 

382 

532 

532 532 

7  57 407 
407  :  407 414 414 414 467  467 467 *  57   175  474 

474  381 379 

378 

532 

532 532 

7  58 407 407  467 411 411 409 467  467 407 8  58  474   474 474   377 37« 377 532 

533 

532 

7  6» 
407 407 467   408 408 406 467 

467 

407 8  50  !  471   473 
473   377 

377 377 532 532 

532 



EXPEDITION  TO  POINT  BAEROW,  ALASKA. 

Readings  of  the  Brooke  instruments  at  Uglaamie,  Alaska— Continued. 

557 

Jane  15,  1883. 
July  1,  1888. (Tcmperatnro  at  beginning,  49°.0  ;  at  end,  49°.2  P.) (Temperature  at  beginning,  53°.5;  at  end,  53°.2  K) 

Declinometer. 
Bifllar 

magnetometer. 
Balance 

magnetometer. 
Declinometer. 

Bifllar 

magnetometer. 

Balance 

magnetometer. 
Time. Time. 

0- 

20- 
40« 

0* 

20- 40" 

0- 

211' 

40" 

0« 

•20" 

40' 

¥ 

20* 
40* 

0- 

20- 

40" 

t>  »*• 
h.  m. a  o 477 477 

476 
394 390 386 524 

524 624 

10  0 

473 469 

469 

180 

185 

182 

609 509 609 
9  1 

477 
470 

476 383 383 

386 524 

524 

624 10  1 

453 

441 

442 

188 198 

245 

509 

509 

609 
9  2 476 470 470 389 386 380 521 

524 

524 

10  2 445 445 

429 

264 

272 

282 

610 

510 

609 

9  3 
476 476 

475 380 383 387 524 524 

524 

10  3 
418 417 415 279 278 305 

609 509 

609 
9  4 476 

476 
476 387 385 385 524 524 

524 

10  4 432 450 447 353 369 310 610 510 

609 
9  5 

477 
477 

477 388 390 390 524 524 524 10  5 452 428 

420 

207 

138 

180 608 

507 506 

9  6 
477 477 

476 
388 387 524 524 

624 

10  6 416 394 

405 

295 328 305 507 507 509 
9  7 476 476 476 387 888 3S4 

524 

524 

524 

10  7 418 414 433 325 382 391 

610 

510 509 

9  8 
476 

476 475 384 
385 

524 

524 524 10  8 438 
•ill* 

447 307 175 67 

508 

508 606 
9  9 475 475 

475 
380 386 

386 624 
624 524 

10  9 

465 

447 468 5 110 142 

606 

606 

507 

9  10 475 475 474 
368 

390 391 

524 

524 

524 

10  10 

461 

453 

462 143 147 194 508 608 509 

»  11 474 
474 

474 398 394 395 524 624 

524 

10  11 
460 

457 

466 257 249 

196 509 

510 510 
»  12 474 474 

474 

397 
399 400 524 524 524 10  12 

458 

454 

467 175 204 

255 

510 

509 509 

9  13 474 
474 

475 400 401 402 524 524 

524 

10  13 
400 

482 

482 274 

218 

137 509 509 508 

9  14 475 
475 470 

402 
402 

401 524 524 524 10  14 483 478 474 103 140 198 

608 

608 608 
9  15 476 476 47« 401 400 400 

524 

524 524 
10  15 

471 

480 466 189 

141 

112 508 

508 

508 

9  10 
470 477 477 400 

400 

400 

524 

524  524 
10  16 

457 454 449 154 

232 

301 

508 609 

510 

9  17 477 477 477 
399 

399 
400 524 

524 524 

10  17 
445 452 

460 

295 

266 262 

510 

510 

511 

9  18 477 
477 476 400 399 399 

524 

524 524 
10  18 

454 459 458 271 261 255 510 

611 

611 

9  19 476 
476 

470 
898 

399 

399 

524 

524 

524 

10  19 
402 

465 

467 257 278 270 

611 611 

511 

9  20 476 
470 

475 
395 395 

524 

524 624 
10  20 

462 459 

455 

220 225 275 611 

511 

611 

9  21 476 476 476 390 
396 

395 

524 

524 

524 10  21 

452 

454 

451 

327 

342 

320 511 512 

512 

9  22 475 
470 470 894 

898 
396 

524 

524 524 

10  22 

455 460 468 304 317 336 512 512 

613 

9  23 470 476 
470 

894 
394 

524 

524 524 
10  23 

478 4F4 487 341 325 314 513 

513 

514 

9  21 475 
475 

475 
391! 898 393 

524 

524 524 
10  24 

493 

4112 403 

815 

315 307 

513 513 513 

9  25 475 476 474 
802 

3112 
392 

524 

524 524 

10  25 

487 486 484 296 292 

293 

513 512 512 

9  26 474 474 

474 
3!)2 

393 

394 

524 524 524 
10  20 

483 

484 

479 

297 

300 293 512 

512 

511 
9  27 474 474 474 

394 394 

394 524 

524 524 

10  27 

478 473 468 294 302 302 511 

511 

511 
9  2d 474 474 

474 

395 
396 

398 524 

524 

524 

10  28 462 

459 452 292 234 304 51J 

610 

510 

9  29 
474 

474 474 398 398 

524 

524 

624 

10  29 

461 448 454 347 379 390 511 

512 

512 

9  30 471 474 474 899 399  !  399 
524 

524 524 

10  30 

458 457 458 

360 336 

318 512 

512 

512 

9  31 474 474 
475 

398 
524 

524 

524 

10  31 

457 460 458 322 

332 317 

512 

512 

511 
9  32 

47.r, 

475 475 
896 

390  i  396 524 

524 

524 

10  32 

458 

468 

464 282 

264 

276 

Oil 

511 

511 

9  33 475 
474 

475 

395  395 524 

524 
524   10  33 

464 

455 

464 293 280 245 

511 

511 510 

9  34 475 470 475 
394 

394 393 

524  524 524  10  34 457 455 448 220 

231 

264 510 

510 

510 

9  35 

47.-, 

475 475 

392 392 

024   524   524   10  35 453 442 444 

274 

256 

611 

511 

511 

9  30 
47:, 

475 476 883 393 
394 

624 524  024   10  30 

482 

442 448 255 261 

243 

610 

511 

511 

9  37 47« 470 476 
394 

393 394 624 

524 

524   10  37 447 449 454 206 

192 216 

511 

511 

512 

9  38 47« 470 476 
394 893 

393 
.'.'  t   .-,2  1 

524 

10  38 

449 455 448 209 188 

168 

512 

512 

512 
9  39 476 470 

476 

393 

393 
394 

52  1 

524 

524 
10  39 

452 442 440 

158 

154 

186 512 512 

512 

9  40 470 
470 477 

394 394 

89B 
52  1 

524 

524 10  411 486 435 438 245 258 

244 

513 513 

513 

9  41 477 477 477 
394 

3!>4 

394 524 

524 

524 

10  41 

442 438 429 245 

217 

249 513 513 513 

9  42 477 
476 

476 393 
394 3!)4 

524 

524 

f.24 

10  42 

428 445 427 

267 

561 224 513 513 518 
9  43 477 

477 

477 

394 394 393 

524 

62  1 

524 10  43  416 420 418 222 

280 

340 513 

513 

513 

941 477 
477 477 

392 392 

892 524 524 624 

10  44 

419 

418 416 344 

304 286 614 

514 

514 
9  45 

477 
477 477 

392 
392 

3U3 

524 

524 

524 
10  45 

415 417 

415 320 351 

334 514 

515 

515 
9  46 

470 
476 476 

394 390 
524 

524 

524 
10  46 

416 

415 

412 

298 

293 

311 

•515 

515 515 

947 470 
470 476 

397 

398  !  524 

524 

524 10  47  414 

416 

422 

823 

314 290 615 

51.  -i   -.].', 

948 476 
476 

476 400 4(0 
401 

524 524 

524 

10  48  420 420 428 282 307 

330 

616 518 

510 

9  49 476 47li 
476 

402 
402 JOS 524 

524 

524 

10  49  435 436 430 315 258 231 516 510 516 

9  50 470 
476 470 403 403 103 

524 

524 524 10  50  4S4 430 432 256 290 278 516 5Ki  r.io 
9  til 

476 

475 

475 
404 

404 
404 

524 524 524 

10  51 

426 

430 

427 

242 

229 

240 510 si  u  on; 
9  52 475 475 

475 404 401 
4H4 

524 524 

521 
10  52 

428 

422 420 269 

285 

286 516 

5IH   '.Hi !l  .',3 
474 474 474 405 409 405 

524 

524 
10  53 

421 

417 

414 

282 

290 

312 516 
517  517 

9  54 474 474 474 405 400 
406 

524 524 

.VJ  1 

10  54 

415 414 

416 

329 

331 

329 617 
517  518 

9  55 474 474 474 400 400 
406 

524 524 524 10  55 415 414 

413 

341 

367 

386 518 
018  519 

9  56 474 
474 474 400 406 

405 
524 524 

524 

10  50 

416 

419 421 388 377 371 
519  :>ni 

519 

9  57 474 

474 
474 405 409 405 

524 

524 

524 
10  57 

422 

423 

425 

376 382 

379 

51(1   f.2i! 520 

9  58 474 474 
474 

405 
405 

406 

5.H 524 524 10  58 426 429 432 374 368 364 
ran  020 

520 

9  59 474 474 474 400 406 

406 

524 524 524 
10  59 

434 

427 

432 364 369 374 

'.JO   .VJO 

520 
i 



558 EXPEDITION  TO   POINT   KAKKOW.  ALASKA. 

1,'fiiJhigs  of  the  Brooke  instruments  at  Uglaamie,  Alaska — (Continued. 

July  1S.18S3. August  1,  1883. (Temperature  a*  beginning,  51°.2  ;  at  end,  63°.2  F.) (Temperature  at  beginning,  48°.2  ;  at  end,  48°.g  F.) 

Deolin 
Bifilar 

magnetometer. 

Balance 

magnetometer. 
Declinometer. Bifllar 

ma^nrlomt'I^r. 

Balance 

Tiia^ni"t^lnf>tnr. 
Time. Time. 

0> 

20- 

«• 

0* 

20* 40- 

0- 

*•> 

40- 

0* 

20- 

40- 

0- 

20- 

40- 

0- 

20- 
40- 

*.  ::,- 
ft.  m. 

11   0 Of 474 475 414  418 

428 

545 545 545 12  .0 

384 

386 
387  570 

545 525 

561 

550 

550 

11   1 at 

4711 

477 432  426 

418 

545 545  545  12  1  382 m 387  512 495  462 650 648 

548 

11   2 

an 47^ 
417 424 

429 

546  546  546  12  2  386 386 390 442 429  424 

548 

547 

547 

11  :i 
470 479 

426 422 

425 546  546  546 12  3   392  393 395 409 
394   386 

547 547 

547 

11  4 

47!4 

479 479 

430 433 546  546 

12  4 

394   396 
392  390 

393 

384  546 546 

546 

11  S 
47!) 

481 431 431 

546 546 

12  5 390 390 

392  370 
358 

:tlil   546 

546 

546 
11  6 4M 4X2 

483 
438 437 435  !  546 546 546 12  6  389 387 

390 

379 
390  389  546 

546 546 
11  7 

4,-'! 

483 435 

436 546 

546 
12  7 

382 373 

371 

386 394 402 

546 

546 

546 

11  8 4K1 434 429 

42*   .'41! 

546 

546 
12  8 

365  361 

362  400 
387 

:i69 

SU 

645 

545 

11  9 Ml 480 430 

431 

431  546 

546 545 
12  9 

364  369 

373  356 

375 

t,1   545 

546 
11  Id 

479 

478 
478 430 430  430 545 

545 546 
12  10 

380  386 

392  431 

445 

450   .147   548   548 

11  11   -177 
477 

477 429 428  426 545 545 

12  11 

398 402 406 451 460 

-   519  t  549 

11  12  473 476 

477 

l-Jf, 

42.',  424 
545 

545 

545 
12  12 

410 412 

415 

444 

431 

.149 

.549   549 

11  i:i   477 477 

425 
.  429  432  545 545 

545 

12  13 

418  420 

422  442 

44ti 

19 

549  549 

11  14   476 476 475 434 483 432   545  545 US 
12  14 

424 425 424 432 

439 

430  549  549  549 
11  If,  475 

474 
473 433 432  431 545 545 

545 
12  15 

424 

429 430 428 
424  549  54! 11  10   472 472 

471   430 
430  430 

545 
545. 

545 12  16 

432 434 436 424 

426 

430   549  :  549  549 
11  17 471 471 471   430 430  428 545 544 545 12  17  439 

444 

448  427 

425 

427   549  549   549 

11  18 
470 

470 470  427 426 426 645 54S 

Ml 

12  18 
455 461 

465  420 

397 

365   549  550   550 

11  IS  489  I  469  4«9  '•  425  425  425   544 544 544 
12  19 

470 

473 
475   347 

337 

4!)  549  ;  549 

11  20  469  469 469 42.'>   426  42fi   544 544 

544 12  20 

478  475 475   :>,12 
300 19  549  549 

11  21   469 469  469 

427 

429  430  544 544 

544 
12  21 

475   475 
475  286 

277 

19  549  !  549 
11  22   4f!i 469  469 431 431  431  545 545 545 

12  22 
475 474 

475  261 

259 

19  549  ,  549 

11  28  468 431 432 431  544 

544 

544 12  23 

476 

477  479  251 
241   2:11   51'J   .149   549 

M8 

431 

431 430 544 

542 543 
12  24 478  476  475  229 

16   .14!)   .11!) 

549 

11  21           4fi7   430  431   430   543 544 

.1-1  4 

12  25 471 
469  467  247 

200  278  54'  • 

549 

11  2li 
1C7   4157   4ti7 430   430  430   544 544  544 

12  26  I  46B 
462  461  298 ,29   549  549 

11  27 4«8   1 431   431   431   544 544   544 12  27   456  454  431   345 
360   377   550   550 

550 
11  28  468   468  46!)  431  431   431   544 544  544 

12  28 

450  449 
449  385 MO 

'   4611   4li!>  469  431 431   431 544 544  544 
12  29 

448 446 442   302 

.-(>   .151 

551 

11  :ivl   470   470   470 

432 

432 431 544 544 544 12  30 440  437 
436  421 

42ii   430   5.11   551 
11  81   470 470  471 

431 
431   431 544 544  544 

12  31 
434 

434 

434  435 
412   452   551   551 

551 

11  :;2 471 471 

471 

430 •wo  42:1 

544 

544 

544 12  32 437 437 

440 

455 

458 

402   .1,12   .1.12 
MS 

471   471   471 428 

544 

544   644   12  33 441   443 442 471 553 
11  :U   471   471   471 428 427   427 544  |  544 

544  12  34 442  441 438 

495 

10   553   554 

554 

11  35  471  471  i  471 427 428  :  427 344  544 544  ,  12  35 432  428 425 521 529  5:io  55  ; 11  36 
471 

471 471 427 426  ;  427 544 544 544 
12  36 

420  416 412 526 
526  ,  535  553   553 11  37 471   471   471 427 427  426 544 544 544   15  37 408  403 

400 

544 

544  542  &•:: 

11  38 471   471   471 

425 

425 425   544 

544 

544  12  38  400 401 404 

545 548 545 

11  39 471   .171   471 424 424   544 544 544  12 409 

410 

540 546 558 

551   554 

554 

1J  40 471  472  472 

423 

422 421 544 544 444 12  40 

414 

414 

415 

566 567 564 

.1.14 

554 

554 
11  41 472   472   472 

42(1 

419 

419 

544 644 544 12  41 

417 

419 422 566 

561  574 

554  554 

554 

11  42 472   472   472 418 

416 414 

544 

544 544 12  42 426 430 4:!6 570 502 

14.  554 

11  43 472   47::  473 

413 

413 413 544 544 544 
12  43 

440 442 

444 553 

552 
549   534   5.11 

DM 
11  44 473  473   473 

412 

411 411 544 544 544 
12  44 

446 448 

450 

542 635 553 

553 

11  45 

,--'   472 

411 411 411 

544 544 544 

12  45 451 454 454 522 

515 

153 

553 552 

11  4ti 
472  47-2   472 411 412 412 544 544 544 

12  46 
454 455 

456 

506 504 
11  47 472 

472 

471 

413 

414 

415 

544 

544 

544 12  47 

456 

457 457 

611 520 528 

552 

552 

552 

11  4K 471 471 

•171 

415 415 

416 

544 

544 

544 
12  48 

456 455 454 

527 

521 
517   552 

531 

11  4!l 
471   471 471 417 

417 

417 544 

544 

544 12  49 454 

450 449 521 

526 524 551 551 550 
171   471 471 

418 

418 419 544 544  544 12  50  449 451 

454 

516 514 519 550 

550 550 

171   471 
471 

41<J 

419 

420 

544 

544 

544 

12  :,] 455 455 456 529 

524 

550 

.1.10 

550 

171   471 

471 

420 

420 

420 544 544 544 12  52 455 455 455 511 503 506 650 

550 550 

11  53 471 472 472 

420 

420 419 543 543   543 12  53 458 459 459 

510 

507 504 550 

5.10 

550 
11  54 472 472 472 

419 

419 419 

543 

12  54 459 460 

457 

509 

520 

521 

550 550 

550 
11  55 472 472 472 418 418 418 543 648 

543 

12  .15 

456 452 451 522 

527 

539 550 

550 

550 
11  56 473 473 418 417 417 

543 

54:)   .113 12  56 

450 

449 449 550 

552 

552 

550 550 

549 
11  57 472 472 

472 
416 

41(i   415 
543 543   513 

12  .17 
447 446 

443 

544 644 546 549 549 549 

11  58 
472 

472 
472 414 

413 

413 

543 

543 543 12  68 442 440 

441 

549 554 557 

549 

549 549 

11  5ft 472 473 473 412 

412 

411 543 543 543 12  59 442 445 446 

559 

556 

552 

649 549 549 



niYiON  TO   1VMNT   I'.A  KUDU'.  ALASKA. 

of  tin'  I'rooki'  iiixtniniriilH  at  1'ijlaamic.  Alaska — Continued. 

55S) 

Aii;;u»t  15,  1883. 

<Tfii]ii  i  ••.-•                                tP.O;  at  end,  503.K  F.) 

taStar. 
Time. 

0- 

10-      (. io 

0- 

•20- 

ill- 

h.  TO. 

]::    » 

470 470 
470      7:,!l 

800 

549 

13      I 
470 

170 172      710 

780 

549 
13     2 472 473      782 770 549 
1:1    :; 

474 

175 476     746 708 
772      5111 

848 548 
13     4 

175 

476 475 

713 

755 548 548 548 

475 

470 705 760 750 648 548 548 
13     0 

478 

470 170      752 761 7(12 548 548 
13     7 476 

17.-, 

768 758 548 

518 

548 
13    8 

175 

757 754 

548 

548 

548 

173 172      472      751! 757 755 548 

548 

13   111 

471 

n    7.-,i 

750 

751 

548 

548 

13  11 

470 

470 

471      752 751 750 

548 

548 
13   12 

•471 

472 472     750 751 

748 

548 548 

473 

473 

474 747 746 

747 

548 

548 

474 

473 

174 746 744 745 

548 

548 

13   15 

474 

475 

746 

747 747 

548 548 547 
13  Hi 475 478 174 747 747 747 

547 

547 547 
474 47  1 

474 

'747 

748 748 

-.47 

547 54T 

473 
473 748 

747 

746 547 547      547 

13  in 
473 

473 74C 

715 

743 

647 

13   2.1 
473 

-174 

743 

7-42 

742 

f,47 

547 547 
13  21 474 474 

741 

741 

740 

:.47 547 

547 
13  22 473 473 

740 

547 
473 

474 
473 474 

473 
474 737 

738 
737 730 

547 

54V 
547 

",17 

547 
547 

l!l     1'    1 

475 

475 

475 

734 734 

788 

547 

547 547 470 47G 

476 736 

735 

784 

547 

547 

547 
13  27 

470 

470 475 735 735 

547 

547 

547 

475 

474 474 734 

735 

547 

547 

13  29 474 474 473 736 

736 

7H 547 547 

547 

13  30 
473 

473 

730 737 737 547 547 547 
474 474 474 

787 

730 736 547 547 

547 

13  32 
474 

474 

475 73C 735 547 

547 

475 

475 475 

735 735 547 547 

547 
13  34 475 476 476      735 734 

734 

547 547 

547 

477 

478 478      734 733 733 547 547 547 
13   311 

•178     478 

478     733 
733 

734 

547 547 547 
478 478 

478  !  735 

735 

736 547 

547 

547 

13   38 

47'.l 

-170 

479      73(> 736 737 547 547 547 

471' 

170      170      737 736 

736 

647 547 547 

13   40 471) 

•--0  1  736 

735 

735 

547 

647 

547 
13    41 480 

:  -.I)     735 
735 786 

547 

547 547 
13  42 481 

481 481 

734 

734 

734 

547 547 547 

13  -13 

481     481 481     735 735 734 

547 

547 

547 

13  14 481 734 

734 

733 547 547 547 
13  45 481      481 

481 

7:;:; 
733 735 547 547 457 

13  46 

481 

737 737 737 

547 

547 

548 

13  47 481      481 481 737 

737 

737 548 

548 548 

13  48 

481 

4^2 

482 737 

738 

738 

548 

548 

548 

13  4'.) 

482 482 

482 738 

737 736 548 548 
488 

482 

737 736 736 547 

548 

548 
482 483 

735 

7S4 784 

548 

517 
484 731 547 

547 

13  53 484 484 731 

548 

548 

]:;  .",4 

484 

484 

483 731 

7;;1 548 

548 

483 
731     731 

731 .-,48      518 

548 

I:;  :,ll 
483       i 548 548 

13  57 484      481      181      731 518 547      5  17 

13  5-1 

484      i 

720 

.-,  17 

547      517 
13  59 

t 

483      -. 

483 734        731) 

733 

.-,47 

547 547 



r>oo EXPEDITION  TO  POINT  BAEKOW,  ALASKA. 

APPENDIX  No.  1. 

RECORD  A  \i>  nr.nn'TWN  or  ASTRONOMICAL  OBSERVATIONS  MADE  AT  ////:  r\rn-:i>  STATIC  POLAR 
KTA  T10N,  VGLAAMIE,  POINT  BARROW,  ALASKA,  IN  lb81-'82-'g3,  IN  COXXM'TIOX  ti  ITU  MA(!M.  [ '!(! WORK. 

[Computation  by  J.  G.  Porter,  January  12, 1884.    A.  C.  Dark,  observer.! 

[November  16,  If  SI.     Altitudes  of  Jupiter. 
StacUpule  tlienttiilitc.     Chronometer,  Bond 
235  (sidereal).] 

Time.                                      Altitude. 
10»  44"42«                               D=    28°  18'.3 

48    28.5  '                                            30.0 11     05    50.5                            R=   31     01.7 
14     26                                                   30  .5 

[January  24,  1882.    Equal  altitudes  of  Mars. 
Stackpolo   theodolite.      Chronometer, Fletcher  1713.] 

Before  culmination.         After> 
7'   21"  21-                          7b  33"  17- 

21     58  .5                             32    43  .5 
22    33  .3                             32    10 
2:i    06.4                           31    3C.5 
23    42  .'.                           31    01 

[February    L'l.     I.-.1--'.      Eqiuil    altitudes    of 
t  Ul'inniH.        SI;irl:)Htle     t  hrniiollte.        Chl'O- nomcter,  Button  :,li  (sidereal).] 

Before  culmination.         After  culmination. 
15b  41                                It;11  09 

44    511                                  K    44 
4.1     23  .5                                     11  .5 
45    55 

00    59 
10    58    22                                        29    50.1 

Refraction  =        —1  .7 

g  —   60    11  G 
Cbron.  time  of  culmination.        7h  27m  21" Chrou.  time  of  culmination.         1511  53™  47' a=       5    30    16 

0=    71     17.7 6        16    45  3 Long,  from  Washington            5    18    27 &T=—  10     23    31 

or     -)-  1     30    29 
Washington  sidereal  time..       11    lie    53 

2«  —  148°  14'.6     tan'jt—       9.1041 Sidereal  time  of  noon          20    15    40 

[March  2,  1882.     K,,ual  altitudes  of  Mars. 
Staekpule  theodolite.     Chronometer,  Hut- ton  01-  (sidereal).] 

Before  culmination.         After  eu'm  hiation. 
10h  10™  01-                       16k  4- 

10    36    .                             48    06.5 
11    10                               47    34 
11    42  .5                           40    59  .5 
12     19                                 46    23 

t     $  —     2    49  6      43°  10'  —       2h   52m  40* 
«—  «=   57    22                   a=       3    14    06 Sidereal  into  solar         ...*...           —  2    -li 

        Sid.t=       0    21    26 

sin  (»—  <M  =    8.0929      Ch.  t=     10 Loug.  from  Washington           5    18    27 

sec(«—  z)  =   0.0130           AT=—  10    36    56 Local  mean  time            9    30    20 
sec*—    0.5628             or     +  1    23    04 Chronometer           7    27    21 

[November   28,    1881.      Equal   altitudes   of 
Jupiter.    Stacki>ole  theodolite.    Chronom- 

eter, Negus  544.] 

Before  culmination.         After  culmination. 
8k  10"  40-                        9b  H-  12-.5 

16    32.5                             08    26 
19    53  .5                             05    05 
24    23  .5                           00    35 
30    00                         8    54    58  .5 

Chron.  tiuieof  culmination.         16>  29"'  21« 

[February  4,  1882.    Equal  altitudes  of  Mars. 
Stackpole   theodolite.      Chronometer, Fletcher  1713.] 

Before  culmination.        After  culmination. 
6'  33"  30-                        6b  53"  41-.5 

34    03                               53    08 
34    36                               52    35 
35    09                               52    02 
35    42                                  51    28  .5 

a=      6    06    00 

AT=—  10    23    21 

or     +  1    36    39 

[March  11,  1882.    Equal  altitudes  of  B  Cania 
Minovis.    Stackpole  theodolite.    Chronom- 

eter, Fletcher  1713.] 

Before  culmination.         After  culmination. 
5h   56">  05'.5                       6b  OH"  58' 

50    37  .5                             06    27  .5 
57    09                                    :>7  .5 
57    30  .5                             05    26 
58    09  .5                             04     50 

Chron.  time  of  culmination.         8b  42"  29- 

a=     3    07    41 

Long,  from  "Washington            5    18    27 
Washington  sidereal  time  .-         8    26    08 

Chron.  time  of  culmination.        6b  43"  35'.5 

«=     6    46    34.5 
Long,  from  Washington            5    18    27 

Washington  sidereal  time  .  .       11    Ou    01.5 Chron.  time  of  culmination.         6b  01"  33" Sidereal  interval                          15    55    12 

Sidereal  interval                          14    05    59  5 
a=     7     20    44 

Long,  from  Washington            5    18    27 

Long,  from  Washington            6    18    27 Washington  sidereal  time...       12    39    11 
Sidereal  time  of  noon                   23    17    01 

Long,  from  Washington....        5    18    27 

AZ1  —  -(-1    51    '39 
Mean  time  interval          13    19    59 

[November  30,  1881.    Equal  altitudes  of  Sat- 
uin.    Stackpole  theodolite.    Chronometer, 
Negus  544.] 

Before  culmination.         After  culmination. 
7b  49"  48-.S                       8»  01"  40-.5 

52    19.5                     7    59    09.5 
53    09.5                           58    19.5 
55    01.5                           56    27.5 

AT=+2    01     38.5 Lou^.  froui  Washington            5    18    27 

[February    10,    1882.      Equal    altitudes    of 
a  Orionis.      Stackpole   theodolite.     Chro- 

nometer, Hutton  312  (sidereal).] 

Before  culmination.         After  culmination. 
15b  57"  23-                      16b  20»  30- 

57    54                               19    57 
58    25                               19    26.5 
58    56                               18    56 
59    27                               18    23 

Chronometer                                  0    01    33 

.AT  =  +1    59    59 

[March  30,   1882.     Equal  altitudes  of  Sun. 
Cbevallier  sextant.    Chionometcr,  Keuu* 

544.] 

Before  culmination.   •     After  culmination. 
9b   57"  40'                        llb   10'°  55- 

10    01     01  .5                             07     31  .5 
04    23.5                           04    07 

Chron.  time  of  culmination  .         7h  55m  44\5 

Long,  from  Washington            5    18    27 Chron.  time  of  culmination.        16*  08»  56' 

Washington  sidereal  time..         7    39    32 
Sidereal  time  of  noon          16    38    49 AT=—  10    20    07 

or     +  1    39    53 

• 

10"  34™  16- Correctiou  for  AS                                        42 
Chron.  time  of  culmination.        10    33    34 
Mean  time  of  culmination  ..        12     04     23 

Loug.  from  Washington            5    18    27 AT=+1     30    49 

AT=+1    44    04 
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RECORD  AND  REDUCTION  OF  ASTRONOMICAL  OBSERVATIONS—  Continued. 

[April  11,  1882.    Altitudes  of  sun.    Cheval- 
liersextaut.    Cbiout-nutir,  Kegn>544.] 

'I'iiiir.                      Duulle  altitudes. 
I'  3'2»:i7\5                   Q  42°  2y 33     10                                            20 

33     49.5                                        15 
34     35                                            10 
35     12                                            05 
35    35  .5                                       00 

[April  17,  1882.    Altitudes  of  sun.    Cheval- 
lier  sextant.    Chronometer,  Ji't^us  514.] 

Time.                        Double  altitude*. 
8b  38"  01-                              «  53°  21' 

38    55                                            24.5 
39    31                                             i8.8 
40    45                                            33.0 
41     38  .5                                        40  .0 
42    38                                            45  .0 

[April  211.  ISX2.     Altitudes  of  sun.    Clu-val- lier  sextant.    Chronometer,  NCHUH  !i)4.] 

Time.                        Double  (tltitudet. 
h"  o:t'»  5T                            0  5J°  25' 

04    50                                         30 
05    37                                         35 
06    28                                            40 

(17     00.5                                        4". 07     5!i.  .1                                         55 

1    37    25                              0  42    55 Mean  8    40    15                                53    32.4 Mean  8    05    59                                55    38.  3 

39    30.5                                     40 
40    08  .5                                       35 Ofl'arc    33    00                      h'=     26    46.7 

   Refraction  =          —2  .0 

A'=     27    4S.O 

Ket'ra<'tion=           —1  .8 

'        otnj           -            T 

38    47                               0  42    45  ' 
Mean  1     36    29                              e  42    28  .8 

z=    G2  ».4 
«  =      71     17.7 S  =      10    3f>.3 

Z=     62    28.1 
*=      71     17.7 i—     12    42.1 

2s  —    146    °7  0 
Oil'  lire    33     00                       *'=      21     14  .9 »=     72    28.2 »=     73     14.0 

«    4  —        1 
In.  cor.         +  1'                   z  =     68    40.1 71     17.7 

1=       8    3.1.:! 

2»  =    148    30.0 
i—      74     ID.r. 

1-4=       3    01  .8 
I—I  —     63    44  .3 
»—Z  =       5    33  .4 

«-8  =     61    48.9 
1—  Z  =         9     28  ..H 

sin  («—</>)            8  311  9 
6in  («—  8)               9.  9452 
sec  («—  z)             0.  0060 

sec  a             0.  5L-11 

tan2  i  (            8.  7842 

«=          27°  43' 

«-8  =     60    31  .» 
l—g  —      10    4)  .9 

Din  («—  0)            8.  r.-.'na sin  (•—  i)            'i.  :   M 
eec  («—  z)            0.  0077 

sec  «            0.  5  !>» 

tan'Jt             El.  01CG 

t=          3.1°  44' 
sin  («—  4)             8.72HI 
sin  («  —  S)             9.  SIJSW 

10    09    08 

Equation  of  time  =             —  34 
9    37    04 

Equation  of  time  =  .      —1    50 
sec  8              0  5683 

Chronometer  time           8    05    59 
tan!i<              9.2533 

«=        450  54' 
=     3'  03-36- 

I.<1   ation  of  time=               4-54 

AT=-fl    28    19 AT=+1    29    15 

AT  =  +1    28    01 

[April  28,  1882.    Altitudes  of  sun.     Blunt 
sextant.    Chronometer,  Fletcher  1713.] 

Time.                        Double  allitvdei. 
7b  32»  54'                              Q  57°  30' 33    42                                            35 

34     H3                                            40 
3,5    22                                            45 

7    37    36                            0  59    05 
38    24                                             10 

[May  16,  1882.      Altitudes  of  sun.      Blunt 
sextant.     Chronometer.  Xe<xus  544.] 

Time.                       Double  altitude*. 
7k  4(1"  07'                              Q  G5&  15- 

47     07                                             20 
47     40.5                                        25 
48    26.5                                        30 
49    05                                            35 
49    47.7                                        40 

[May  23,   1882.     Altitudes  of   sun.     Blunt 
sextant.    Chronometer,  Fletcher,  1713.  j 

Time.                    Double  ullitudet. 
12*  Of)1"  42-.S                       Q  71°     45' 07    15                                       40 

08    51                                        30 
09    35                                           25 

12     17    08                               0  71  45 
17     50                                           40 

39     56                                            20 Mean  7    48    03                                    03     27  .5 19    36.5                                    25 

Mean  12    13    14                           <?  71    35  0 

Oil1  arc    29    40                      h'  =     29    11.1 Semi  diam.  =         4-15.8 
h'=     35    46.1 

z  =      60    50.6 
4  =     71     17.7 »=     14    18.6 

4=     71    17.7 
{=     19     12.9 

Z=-    54     15.2 

«=     71    17.7 
I  =     20    42  .8 

2»=   146    26.9 
«=     73    13.5 

1—6=       1    55.8 
»—  1=     58    54.9 

1=     73    47.0 
»-0=        2    20.3 
«—  {  =      54     34.1 
»—  Z  =      10    43.7 

2»=   146    15.7 »—     73    07.8 

»—  4=       1     50.1 
t—t  =     52    25  .0 

«    z  —     18    5<J  6 

sin  <«—  <S)             8.  5274 
Bin  (l—i)              9.9327 
•ec  <«—  z)              0.0102 

sin  (*—  {)               9.9110 
sec  (»—  z)              0.  01B8 

sec  s            0.  5540 
sin  (»-»()            e.  r.054 
sin  (»—  «)               9.  SOSO 
sec  (»—  z)            0.0240 

tan1  it            9.  0100 
1  =    35°  28'.5 
=   2*   21-  54' 

9    38    06 
Equation  of  time  =       --2    41 

t=         39°  58' 21'  39™  52' 
SI     I'll    08 

Equation  of  time  =       —  3    51 

tan'J< 

t=          33°  W 

2"   15™  20' Kquation  of  time  =        —3    28 

&T—  +  1     58     38 
AT=+1    58    58 

H.  Ex. 
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[May  27,  1882.    Altitude*  of  mm.    Blunt  sex- 
tail.    Chronometer,  Negus  544.) 

Time.                         Double  altitude  t. 
7*  49-  55-                           0    70°  f>0' 

50    34                                          55 
51    15                                   71    00 
51    52                                          05 

iMa  .  L'7.  1XK-J.     Altitudes  of  mm.    Chovallier 
sextant.    Chronometer,  Ne^us544.] 

Time.                         Double  oMitvdes. 
gh    L«m  51.                                       (T)      730    10' 

23    47                                              14 
21    43                                              16 

[JunoO.  1  -v.1.     Altitude*  .  i    inn      !"• taut.     ClnniKimi/tcr,  NegtiH  544.) 

Tnn.  .                        Double  altitudes. 
8'  CO1"  07-                             0     75°  00' 

05 

07     :7  .:,                                          1.1 

52    34                                          10 
53    20  5                                      15 

MeanS    23    47                                   73     13.3 03    49.5                                          20 

54    22                                          ''0 
7    50    14                              Q    70    50 
8     00    02                                              55 

01     10                                      71    00 
01    57  5                                      05 T                                                             |J,                            T?ff                                                                     11 

02    41.5                                      10 
03    25                                          15 
04    05.5                                         20 

Semidiam.  =       +15.8 
1—   53    OS  .3 

Off  arc    22    :tO h1  =   37    33  .8 

In.  cor.         —5.8     Refraction  =         —1  .3 

Mean  7    56    53                          O    71    05  0 

Index  =        —5.8 

»'  =  35    29.6 

Refraction  =        —1.3 

2»  =  H5    4!t.O 
t—   72    54.5 

«—  4=      1     3fl  H 

•—  S  =    51     31  .-"> 

£=  71     17.7 6=   22    42.6 

2*  =140    43.6 

Off  arc  23    30                         z=  54    31.7 1—  *=      2    04.1 

In.  cor.      —5".  8                     «=  21    22.5 

2»=147    11.9 
«=   73    36.0 

»—  «  =     2    18  .3 
»—  J  =   52    13  .5 

sin   (»—  J)            9.8937 
sec  (»—  ?)           0.  02G4 see  «           0.  5318 

tan2J«           8.9014 

t=     31°  32' 

S—  z  =   20    38  .5 

Sin  («—  *)            8.  5574 
Sin   (»—  8)             9.8883 
sec  (s—  z)           O.OC88 

sec  «           0.  5431 

din  (.«—</>)           8.  004  1 

9    5:i    52 

Equation  of  timn  :=         —  !    05 
tan'i*           9.  01R2 

«=      :)5°  47' sec  (t—  z)           o.  n2ir. 9    36     52 
sec  8          0.  5492 

tan'Jf            9  0751 
AT      -j-1     27    00 

1=     :. !>    27    44 

Equation  of  time  =         —  3    05 

AT=-I-1     27     26 

AT=4-t    27    46 

[Jnne'-'l.  IfiK_'.     Altitude*  of  mm.     1.: 
t'tnt.     Cnrow.'meN'r,  >.  . 

Don' 8»  O.i" 04     II'.                                              40 
04     -in                                              45 
1)5    24                                              r>'l 
06    12 
00    .•>•-'                                      70     00 

8     12     f>l                               Q    75    35 
1.1     40    .                                          40 
14     :><>                                              4:, 

[July  7,  1882.     Altitudes  of  sun.     Blunt  sex- 
tant.   Chronometer,  Nogua  544.  ] 

• 
Timf.                        Double  altitudes. 

lfc  24"  25'                            .1    74    56' 
25    21                                           r.  i 

28     14                                              4.-, 27    08                                          40 
28    41                                              30 

1    34    56                            ^    74    56 
35    42                                          .Mi 
:io   •_>!;                                   .i:, 
:i7    12  .r,                               40 

[Angunt  16,  1882.     Altitudes  of  sun.    Blunt 
sextant.    Chronometer,  Negus  544.] 

Time.                            Dniib'f  alt  ' 
8"  3d"1  42'                             £)     54°  07' 

32     1H                                              20 

33     Ort                                              2."> 34   or                                   ;io 
35 
3fi     M                                             54 

8    38     lr.                              Q     56    04 

41     20                                              !•:, 
42    03                                              211 

1«     '..I                                      76    00 Mean  1    31    29                          a    74    44  .2 8    41     :iii                               Q     56     19.3 

Mean*     11)    00                            ©    75    47.5 
Index  =        —5  .8 

h'=  37    22.1 Moan  8    37     12                             e    55    24  .2 
Index  =           0.0 

A'  —   37     50  0 h'  —  4)7    4"  1 

Infraction  =        —1.2 z=   52    39.2 Refraction  =        —1  .8 

z  =  52    10.3 
$        71     17  7 

«=  22    31.5 z=-   62    19.7 

8=   23    24.9 2»=14C    28.4 «=    13     35.9 

2*  =140    52.9 
«=  73    26.  r, 

«—  <<>  =     2    08  .8 
t—  S  =    50    1)1  .11 
»—z  —   21    16  .2 

Sin  («—  <(>)             8.  573". sin   («—  6)            .9.8844 
«ec  (s—  z)          0.  0300 

sec.  •           0.  Sl.'ii! 

•—A  =      1     5(i  .5 
«—  i  =    50    42  .7 

*—  ?  =    20    35.0 

Sin  («^i)             8.  5300 
Sin   (»—  5)             9.8887 
sec   («—  z)             0.0286 

sec  «           0.  5399 

tan'jf            8.  9872 

2*  =147     13.3 
«—   73    3«.fi 

»—*=-.     2 «—  «  —    60    00  7 

»—  z  =    11     10  .9 

Bin  (»—  4)             8.606.'! Bin   («—  8)            9.  9370 
80C    («—  Z)              0.0085 

sec  *          0  5495 

tan*J<           9.0337 
(=  30"  23'.5 —     2h  25™  34" =    2k  18"  28- Equation  of  timo  =         -f  4    41 

tau'Jt           9.1019 

«=       39-'  09' 

2*  36m  3(j« 
9      "1       V: 

9     .. 

•'  ion  of  time  —         -fli    10 
Ivju'ition  of  time  —         4-4    01 

AT*—       -4-r>l    40 r,          ,  i                                    9    27    25 

ar=+l     28    30 &T=       +50    13 
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[Sopl.  -mlim  :!,  1882.     Altiturle.Hof  Sim.      Blunt 
soxtawt.    Chronometer,  -Negus  M4.] 

Time.                         Double  altitudea. 
lh  2.v                              0    450  4'J'.7 

28    23  ..r>                                    35 
Ml)     !6                                           23 
31     15                                           16 
::.'    in                                   10.2 

[September  29,  1882.    Altitudes  of  a  Lyric. 

Blunt   sextant.     Chronometer,    Bond'  235 (sidereal).] 

Timt.                          Double  altitude*. 
8'  27"  38-                              94°  W 

29    :t.l                                           47 
32    52                                           35  .3 
36    25                                        28.7 
38    33                                        22 

[Niivcmli.T  1,  1882.    Altitude*  of  a  Lyre. 
Blunt   sextant.    Chronometer,    Bond    23S 
(8ilklIT:i]  |,  ] 

Time.                         Double  altitudes. 
8b   20-  01-.5                               !Xi  '  f.H 

20    50  .6                                      20 
22     44                                           13  .7 
24    37  .4                                   07  .3 
25    27  .2                            95    30 

1     M    47.5                       0    43    4t 
37    03  .5                                       30  .1 

38     27                                           -JO  .7 
,19    44                                            111 
40    27                                            15.3 

8    32    59                                    94    37  .0 
Index  =          4-  .8 

»'=  47    18.9 

Infraction  =         —  .9 

8    22    44                                 96    13.8 Index  =         +  -8 
ft'=  48    07.3 

Bcfr»ction  =         —  .9 

1     34    37                          &     44    22  .9 *=  71    17.7 $=   71    17.7 

OH  arc  :u    '20                              2»=152    40.2 2»=151     51.8 

In.  cor.     +0'  .8 Refraction  =      —  2  .3 

z  =  "07~"50^5 *=  71     17  .7 i=     7     18.5 

2*  =  146    20.7 
8  —    73     13  4 

»  —  4,=     5    02.4 
g—  t=    37    39.6 
«—  z=   33    38  .1 

Bin  (»  —  «)             8  .9438 
siu(»  —  «)            9.7860 
sec  («  —  z)             0  .0796 sec  s            0  .6266 

•  —  *=     4    38.2 s—  8=   37    15.4 
«—  z=  34    02.3 

8in(«  —  *)            8.9076 
sin  (<—  8)            9.7K!0 
sec(«—  z)           0  .0816 

sec  <           0  .6142 

•  —  «=      1     05.7 
»—  6=  65    54  .9 
»—  Z  =      5    22.9 

8ill(»  —  <f>)            8.5270 
sill  (s       6)             9  .9604 

tan'  jt           9  .4360 

«=    55°  10- =      ah   40°  40- a=    18    31     59 

tan1  it          9  .3854 

«=    52°  29' =     3h  29"  Se- ii  =   18    32    58 

sec  (8  —  z)             0  .0019 Chronometer  time            20    22    44 
A  m 

tan2  J(          9  .0289 

«=   36"  12' =     2s   24'"  48- 
Equation  of  time  =             —57 

A7=     449    14 

[Dncember    1,   1882     Altitude's  of  Jupiter. Blunt  sextant.    Chranometoc,    Bond   2,ij 
(sidereal).  1 

Time.                          Double  altitude*. 
11'  55«  10-                            59<>  50' 

59     51                                  60    32 
12    05    07                                  61     20 

05    47                                         2(i 
07    20                                      40 

[December  11.  1882.     Altitude*  of  Jupiter. 
ISluut    sextant.     Chrouomoter,    Bimd    12115 
(sidereal).] 

Time.                          Double  altitudet. 
11*  09"  32-                              61°  23'.  7 
12    00     57  .5                                     38  .5 

04    39                               62    09  .8 
05    45  .5                                     20  .0 
09    29.5                                  40.0 

[December  23,   1883.    Altitudes  of  Saturn. 
Blunt    sextant.     (Jhrououietor.   Boir.!    235 
(sidereal).] 

Time.                         Double  attitudet. 
9h  03"  00-                              4:P  K>- 

05    13  .5                             44     20 
00    27                                      :il 
07    31  .5                                  41 
09  30                            :.:i 

10    30                               62    09 
11     13                                       18  .3 

12    04    01                               02    02.0 
Index  =          +  .8 

9    06    20                               44    30 
Index  =      +0.8 

12    05    2*                               61    22.8 
Index  =          +  .8 

h'  =  31    01  .4 

Eefraction=      —  1  .6 

*'=    22    15.4 

Befractiou  =      —  2  .3 
h'  --=  30    41  .8 

Refraction  =      —  1  .6 z=  1»~6<K2 4>  =  71    17  .7 «=  23    02  .S 

z=  67    42.9 
4>  =  71    17  .7 <=  15    30.7 

*=  71    17.7 
S=   23    02.9 

2»  =  153    20.7 
«=  76    40.4 

2»  =  154    31  .3 
«=  77    15  .6 

2«=153    40.4 
8  =  76    50  .2 

t—  8=  53    37.6 
t—  z=  17    40.2 

«—  5  =   61    44.9 
»—  z=     0    K  .7 

t  —  6=  53    47  .3 
»  —  z=   17    30.4 

sin<»  —  *)           8.9848 
sin  (s  —  8)           9  .9068 
•ec  (»  —  z)           0  .0206 

sec  «           0  .6425 

tan1  jt          9  .5547 

ein(«  —  *)           8.9719 
»in(»—  8)           9.9059 
»eo(»—  z)           0.0209 

sec  s           0  .6373 

tan'  it          9  .5360 

t  =  60<>  45/ =     4'  0:i™00' a=     5    47    41 

sin(«  —  *)           9.0107 
sin(»—  (}           9.9449 
86C(S—  Z)               0  .0001 

sect           0  .CJ05 

tan'  tt           9  .6242 

t  =  65<>  58' 
=     4'  23-52- 

a—     3    12    36 

—     4h  07'°  24' Local  sidereal  time                      1    44    41 a—     5    53    18 

AT     H    40    40 \T     (-  1     42    24 

±T  .--4-1    40    30 
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[Jxnnnrv  7,  1883.   Altitudes  of  Jupiter.   Clnv 
allk-r  "  se  vtaut.     Chronometer,    Bond    235 (sidereal)  ] 

Time.                         Doable  altitudes, 
13k  03-  03-                                72°  i::l'.2 

06    37                                         -.'9 08    17  .5                                     41 
00    40                                         60 
11    50                                      59 

[January   25,  1883.    Altitudes    of  Jupiter. 
Chevallier   sextant.    Chronometer,    Bond 
235  (sidereal).  1 

Time.                            Double  altitude!. 
14'  17"  33-                              80°  09- 

18    30.5                                  13 
20    10                                      20 
21    16.5                                  24.7 
22    48                                         29.8 

[March  2,  1883.     Altitudes  of  Jupiter.    Chev- allier    sextant.     Chronometer,   Bond    235 
(sidereal).] 

Time.                         Double  altitudes. 
16'  57»  32-                            81°  10' 
17    00    44                                  80    57  .3 

02    37  .5                                  51 
03    08                                      48  .3 
05    34                                      38.5 

13    07    53                               72    30.4 
Index  =          +  .8 

ft'  =  30    18  .6 
Refraction  =      —  1  .3 

24    45  .5                                     39  .5 
28    52.5                                     54.8 
29    42.5                                  58 

14    23    03                               80    31  .5 

17    01    55                                  80    53  .0 
Index  =          -f  .8 

*Sun'»  disc. 
On  arc     81'  10"                A'=  40    26.9 
Off  arc     32    50        Eefrac.  =      —1.1 

«=  71    17  .7 t=  22    59.7 

h'—  40    16.2 

Refraction  =      —  1  .1 *=  71    17  .7 i=    23    02.5 

2»=148    00.1 
>=  74    00.0 

«  —  ((>=      2    42.3 
1—  f  —    51     00.2 
s-  z=  20    17.3 

•in  <»  —  <•>)             8.6739 
sin<«—  6)           11.8905 
sec  (»—  z)            0  .0278 

sec  «           0  .5397 

tan1  it          9  .1519 

«=  41°  17' 2>-  45-  08' 
o=      5    32    27 

z  =  49    44.9 

$=71    17.7 i  =  22    57  .4 

2«=144    00.0 
«=   72    00.0 

«  —  <(>  =     0    42.3 
«^  «=  49    02.6 
«  —  z=  22    15.1 

Sin  <«—.(>)            8.0899 
ain  («—  I)            9  .8781 
sec  (t  —  z)            0  .(Will 

sec  *          0  .5100 

2»=143    54.4 
•  =    71     57  .2 

S  —  <t>=     0    39.5 »—  «=   48    54.7 
>  —  Z=   22    23  .0 

Bin  («  —  *)             8.(lfi03 
sin  (»—  «)            9  .8772 
seels—*)           0.0340 

sec  t           0  .5089 

tan1  it           8  .4304 

t=    1!)     44' 1"    1S™56» 
o=      5    24     14 

Local  sidereal  time         ....     2    47    19 t  —  20°  20' Local  sidereal  time        C    43    10 
lh  21™  44* 

Local  sidereal  time               .  .    4    03    35 
Chronnmctar  time       2    23    03 

&T=+1    40    32 

[March  18,  1883.   Altitudes  of  Jupiter.   Chev- 
atlioi  sextant.  Chronometer,  Bond  235  (aide- real).] 

Time.                        Double  altitudes. 
l!lh   03-  21-                                69°  02'.5 

04    55                                  6><    50 
07     58                                          25 
10    28                                         04 
12    39                                  67    44.7 

19    07    52                               68    25.2 
Index  =         +  .8 

A'=  3*    13.0 

[April  16,  1883.   Altitudes  of  Snn.  Clievallier 
sextant.    Chronometer,   Blunt  214   (mean 
time).] 

Time.                       Double  altitudes. 
gh  2l»  311.5                       £j    49°  50' 

22    09                                           55 
22    55.5                             50    00 
23    35                                           05 
24    22                                           10 
25    12                                            15 

8    2«    50.5                     0    51    30 
27    38  .5                                    35 
28    27                                           40 
29    20                                           45 

[May  3,  1883.     Altitudes  (.f  Sun.     Chevallier 
sextant.    Chronometer,  Nepns  544.  ] 

Time.                          Double  altitudes. 

9k   02"  07-.5                        Q    61°  50' 
02     56                                            55 
03    48                                    02     00 
04     32                                            05 
05    26                                            10 

9    08    06                          0    63   .30 
09    07                                            35 
10    48                                            45 
11     40                                            50 
12    38                                         55 

31     09                                           55 9    07     07                             •        62    51.5 

Index               -f-  9 

r  , 

*    </>  —    3    49  8 4>  —  71     177 
«—  S=  5i     58.5 
«—  Z=  19    19.1 

I  —  64     35  .3 

<fr=  71     17.7 

i=  15    45.2 

sin  («—  *)            8.8248 
Bin  (»-«)           9>!i:i4 
•ec  <»—  z)         0  .02.V2 

sec*           0.590(5 

tan'  J(           9  .3370 

«=    .49°  f.9' 
=        3h    19"  56- o=        5    29    31 

2s  =146    06.3 
t=  73     03.2 

»—  *=     1     45.5 
I—S=  62    411.9 
«-2=    8    27.9 

Bin  («—  *)            8  .4SR9 
Bin  («—  5)          O.»r.i2 

»=  72    -lii.'j 

«—  «*=     1     31.5 S—S=  57    04.0 
«—  Z=  14     13.8 

Bin  (*—  jO          8  .4251 
sin  (»—  J)            »  .9239 
sec  (s—  r)            0.0135 

*.><•  *         ('..--jiir, 
Local  sidereal  time           8    49    27 sec  s           0  .5354 tan'J<          «  8921 

t  —       31°  V.' 
AT=    +  1     41    35 tan2  J(           8  .B7(!3 

(=      :i4"  i-j' 

—        •  h    Id"1  4S» l™52- 

a=        9    55    08 

a=        »    43     12 

T  oe«l        if"                                't    4''     T 
Chronometer  lime           8    26    07 AT=          -j-44    44 

AT=    -fl     16    49 



EXPEDITION  TO  POINT  P.AKUOW,  ALASKA. 5C5 

RECORD  AND  REDUCTION  OF  ASTRONOMICAL  OBSERVATIONS— .Continued. 

[May  12,  1883.     Altitude*  ul'  Sun.     (  'h<  \  ;illii-r •extant.    Chronometer,  lilunt  214.] 

'/'//;/-  .                          Doitbtf  altitudes. 
8b  43"  33-                         £1    (10°  00' 

44    27                                         05 
45    26                                            10 
4U     1'i                                            IS 

8    47                                    0    69    25 
4H     21  .5                                       30 
49     19                                            35 
50     15                                            40 

[May21,  1683.    Altitude  »f  Sim.    Clu-vallier 
sextant.    Chronometer,  Negus  544.] 

Time.                          Double  altitudes. 

8»  18-44-.5                      £}    65°  45' 
20    07                                         55 
20    43                                 6C    00 
21    28                                         65 

8    27    11                          0    67    50 
27    64                                         55 
28    37                                  68    00 
29    20                                         05 

[Juno  0,1883.    Altitudes  of  Sun.    Clu-vallii  i sextant.    Chronometer,  Negus  544.  | 
Time.                        Double  altitudes. 

gh   56.  12.                           Q    740  3o' 
66    56  .5                                     36 
57    42                                         40 
58    33.5                                    45 
59    24                                         50 

9    01    52                         0    76     10 
02    46                                         15 
03    35  .5                                    20 
04    21  .5                                    25 
05    15                                         30 8    40    53                             -*    08    50 8    24    15                                 60    5 

6.9 

.9 

On  arc       32'  10" Oil  iirc       34   00                     / 

Eqr 

Loc 
Chr 

9    00    40 
0    75    30 Index  =         +  .0 8.0 

1.4 

On  arc      32'  10" 
Off  arc       34  00 ID.  cor.     +0'.9 

< 

2 
«-<! 

«— 

»— 

sin  (»—  * 
sin  (s  —  6 
sec  («—  z sec 

tan'i 

h'  —  37    45  5 

2.5 

7.7 

4.2 

b=71     17.7 
1=  18    12.3 *=7l     1 <)=  20    1 In.  cor.     +0'  .9 

Equation  of 
Local  mean 
Chronometei 

Detraction 

*=52    15.7 
d  —  71    17  7 

»=145    06.0 28=148    0 4.4 
2.2 
4.5 

8.0 

9.7 

t=22    41.1 

i=    1     15.3 
1=  54    20  .7 
!  =  16    57  .0 

I—  *=    2    4 
«-(!=  53    4 
«—  z=  17    2 

2»=146     14  .5 

1=  73    07  .2 
«—  «f=     1     49.5 

g    $  —  50    .10    i 
,           8  .3405 9.9098 

0  .0193 
!           0  .5230 

sin  <»—<(>)          8  .6797 
sin  (»—  1}          9  .9068 

sec  (»—  z)          0  .O'.'OO sec  s          n  .5605 

«—  z=  20    51  .5 

Sin  («—  «)            8  .5011 
sin  («—  i)           9  .8870 
sec  («—  z)            0  .0294 

sec  «            0  .5370 «          8  .7926 tan2  jt          9  .1 t           41C 676 

58' 

47™  52- 

12     08 
3    38 

1»  51™  52- 10    08    08 —  3     50 

2h 

9 
tan'  it          8  .9505 

»=      3:1°  29' 2h    13"  50- 9    46    04 

time           —    1    35 
in    04     18 

08    30 
24    15 ' 

ime                       9    44    29 
AT=    +1    17    25 AT=           +44    15 

AT=         +43    49 

[June  19,  1883.    Altitudes 
of  Sun.    Chevallier  sex- 

tant.   Chronometer,  Ne- 
gus 544.] 

Time.     Double  altitudes. 

3»   15"  51-.5          Q  63°  00' 16    30.5               62    55 
16    58                          50 
17    34.5                      45 
18    10                          40 
18    42                          35  . 

3    20    46                   63    20 
21     52.5                        10 
22    27,                         05 
22    59                            00 
24    06                     62    50 
25    50.5                      35 

[Jnne  28,  1883.    Altitudes 
of  San.    Chevallier  sex- 

tant.   Chronometer,  Ne- 
gus 544.] 

Time.     Double  altitude*. 

8"   33"  24-            Q  72°  30' 
34    07                         35 
34    49.5                     40 
35    28                        45 
36    11                         50 
36    57                           55 

8    41    23            0  74    30 
42    03                        35 
42    45                        40 
43    30                        45 
44    15                        50 
44    59  .5                     55 

[Jnly  10,  1883.     Altitudes 
of  Sun.    Chevallier  sex- 

tant. Chronometer,  Ne- 
gus 544.] 

Time.     Double  altitudes. 

3h  16"  19"          £}    61°  15' 
18    53.5                     10 
17    31.5                     05 
18    01                         00 
18    36                 60    55 

3    22    20          0    61    25 
22    54  .5                      20 
23    30.5                       15 
24    00                         10 
24     36                           05 

[Jnly  23,  1883.    Altitudes 
of  Sun.    Chovallier  sex- 

tant.  Chronometer,  Ne- 

gus 544.] 
Time.      Double  altitudes. 

8b  07»  54-         Q    62°  30' 
08    22                        35 
09    10                        40 
09    47  .5                     45 
10    27.5                     50 
11    01                         55 

8    12    31          0    64    10 
13    10                         15 
13    46                        20 
14    25.5                     25 
15    07                        30 
15    45                        35 

[August   9,    1883.      Alti- tudes of  Sun.    Cheval- 
lier sextant.    Chronom- 

eter, Blunt  214.) 
Time.     Double  altitudes. 

91  06™  2S-.5     £>      04°  05- 
07    32                           10 
08    33                           15 
09    36                        20 
10    42                         25 

9    12    35        0      65    40 
13    09                        45 
14    10                         50 
15    20                         55 
16    28                  66    00 

3    20    28          e    61    10 8    11    27         B     65    02.5 

3    20    09                  62    53.  8 8    39    09            673    42.5 Index  =          +0.5 8    11    47          e    63    32.5 Index  =           +0  .3 

Index  =       +0.4 Index  = 

+  .5 

h'=   30    35.2 Index  =          +  .5 

On  arc  =       30'  10" 
On  arc  =      31'  10" Off  arc  =     32  00 On  arc  =     31'  10" Off  arc  =     32  10 2=    59    2G.4 On  arc  =      31'  10" 

OH'  arc  =      32   10 
Index  corr.  =          +0/.3 

Index  cor.  =       +0'.4 Index  corr.  = 

+0-.5 

36    51.5 

—1.3 6  =    22    11  .3 Index  corr.  =        +CC.5 

h'=     32    31.4 

Kefr.  =          —1  .5 

Reft.  =       —1  .6 
Kefr.  = 

z  — 

8=    76    27.7 

sin 

sin  ( 

sec 

t 

Equa'ui 

Ecfr.  =        —1.5 z=     57    30.1 

z  =    58  34.5 53  09.8 t  —  6—    54    10.4 z=    68   15.0 *=      15    47.4 

<=    23  26.5 I  =   23  10  .9 t=    20   02.8 2s  =    144    35.2 

2»=  153  18.7 
»=    76  39.4 

«  —  f»  =      521.7 
2«  = 

«  = 

•—  <t>  = 

8       $     ' 

147  44  .4 
73  52  .2 
2  34  .5 

50  35.3 
20  42  .4 

8.  0525 9.8880 

0.0290 0.5502 

9.  1257 

40°  09' 
2!'4li"':i«' 

U   19    24 

+2    58 

sin  «  -  a;           9.  9095 
sec(«  —  z)            0.0194 

sees            0.6306 

2«=  149    35.5 
«=    74   47.8 

»-<fr=      3    30.1 

»—  *—        0    59.9 
«  —  8=      50    30.2 
S—Z-.      14     47.5 

nin(»—  *)           8.9705 
sin  (»  —  «)            9.  003U 
sec(«  —  z)            0.0220 

sec  8           0.  63G8 

s  —  z 

»in(«—  *) 

sin(«—  8) 

tan2  it            9.  5140 

t  =      59°  30' =  3*  58"  00- 
Equa'noftiuie         +  5    08 

»  —  z=    16   32.8 

»—  cf>)            8.7859 
»—  «)            99120 

sin(«—  4>)              8.2411 
sin(«  —  8)              9.9211 
sec  (»  —  z)             0.0140 

sec  »             0.  5169 

sec  * 

tan'  ftC 

«  = 
Kqua'u  of  time 
Lnr;ll  III.  time 

Chrmi.  time  .  .. 

A71- 

Local  m.  time.      4   03    08 
Chron.  time  .  .      3    20    28 

sec  «             0.  5813 

an''  J«             9.  2976 

t=       48°  03' =  3h  12'"  12- 8    47     48 if  lime         +0     13 

tan'jt              a  6937 

(  =        25°  04' 
tan'  4«          9.  r>.'«!t 

=  4h02ffllG' 
Eqnat'n  of  time       +1    07 

AT  =   +42    40 10  19    44 

EqiKi'u  of  time          +5    17 

Local  m.  time...     4  03    23 
Chron.  time        3  20    09 

AT=  +43    14 

LiH-.ilm.time.      10  25    01 
Chron.  time..        9   11    27 

Af=+l   13    34 
9  22    22 
8  39    09 

+43    13 

Local  in.  time-       8    54     01 
Chron.  time  ..      8    11    47 

AT  =    +42    14 
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Tabulations  of  obserrc.il  chronometer  corrections,  United  States  meteorological  and  magnetic  polar  xta- 
tion,  Ugl-aamie,  Alaska. 

Chronometer,  Negus  No.  544  (mean  time). 

1881.  AT1 
November  28    +lk51"39- November  30    1    44    04 

1881 
March  SO.. 
April  11. 
April  17. 
April  23 Mav  18.. 
Ma'v27.. 
May  27.. 
Jane  (I . . 
June  24 

30  48 28  01 
28  19 
29  15 
28  14 
27  48 
U7  no 
27  20 
26  30 

1882.  AT 

July  7    +0'  61-40- 
Augustl6    0  50     13 
Septembers    0  49    14 1883. 

M»y3    0  44    44 
Slay  21    0  44    15 
Jmiee    0  43    49 

Jnnel9   '  0  43    14 Jnne28    0  43    IS 
July  10    0  42    40 
July  23    0  42    14 

Chronometer,  Fletcher  No.  1718 
(mean  time). 

1882.  AT 

January  24    +  2»  02-59- Febrnary4    2    01    38 
March  11    1    59    59 
April28    1     58    58 
May23    1    58    38 

214 Chronometer,    Blunt    No. 
(mean  time). 

1883.  HI 

April  16    +lh  16-49- May  12    1    17    25 
August  9    1     13    34 

Chronometer.  Button  No.  312 

(sidereal). 
1882.  AT 

February  10    +1*  38-  53- February  21    1    36    29 
March  2    1    36    39 

Chronometer,    Bond  No.  223 

(sidereal). 
1881.  AT 

November  16    +1*  i:;:"  (>!' 1882. 
September  29    1  40  40 November  1    1  40  10 
December  1    1  40  :K> 
December  11    1  40  40 
December  23    1  42  24 

1883. 
January  7    1  39  20 
January  25    1  40  ::2 
MJuch2    1  41  15 
March  18    1  41  35 

Observations  for  latitude  at  United  States  meteorological  and-  magnetic  polar  station,  Uglaamie,  Alaska. 

(April  28,  1882.    Sextant,  Blunt  No.  309.    Chronometer,  Fletcher  No.  1713.    Observer,  A.  C.  Dark.    Eecordor,  E.  1'.  [luremU-eii.J 

Observed 
times. Double altitudes. 

Single 

altitudes,  index 
correction 

applied. 

Index  correc- 

tion —  2'.8 
reduction  to 
meridian. 

Meridian altitude. 

9h  36-  52' 

£J  65°  25'.8 

32°  41'.5 

5'.6 

32°  47'.1 •    37    52.5 
39    25 30.0 

42.6 

43.6 

5.1 
4.6 

47.7 
48.2 

40    41 32.0 44.6 4.0 
48.6 

44    21  .5 34.0 45.6 2.5 

48.1 
46    10.5 35.8 46.5 1.9 

48.4 48    00 37.0 47.1 1.4 48.5 
50    33 37.5 47.4 0.8 

48.2 
52    25 

38.5 

47.8 0.4 48.2 57     32 39.7 48.4 0.0 4o  .4 
10     00     46  .5 39.7 48.4 0.0 

4«!4 

07    36.5 37.0 
47.1 

1.0 

48.1 
09    02 

35.8 
46.5 

1.3 

47.8 
10    38  .5 

35.0 
46.1 1.8 47.9 

11    46 34.0 45.6 2.1 47.7 
13    18 33.0 45.1 2.6 47.7 
14    41  .5 

32.0 
44.6 3.2 47.8 

15    57 31.0 

44.1 
3.7 47.8 

17    19 30.0 43.6 4.3 47.9 
18    19 29.0 43.1 4.8 47.9 

Mi'itii  time  of  culmin&tion       11^ 57-  19-                M ..tn                                        :;-•     J^  i) 
AT+  1    58    58                        mdpar                     —1.4 

Chi  on,  time  of  culmination.      9    58    21                                        h  Q  —         32    46  .6 
Semi-diameter                   +15.9 

A^'B  center               33    02.5 5=          14    20.5 

«=          71     18.0 

[June  24,  1882,  noon.    Theodolite,  Fauth  &  Co.    Chronometer,  Negus  No.  544.    Observer,  A.  C.  Dark.    Recorder,  E.  P.  Herendeen.) 

Observed  times. Observed  altitudes. 
RmS°anto       !  M-MUn.Ui.ml., 

10'  :M"'  n- :M    1:1 
Q  42°  25'  R 

o».o 

£)  42°  25'.0 

:(7     16  .5 
37     58 

24  R 
24  L 

0.0 

24.0 

39    40 
40    00 

23  R 23    1, 0.2 23.2 
40    40 
42    04 042     X  R 56  L 0.4 

B         56.4 n   10 
43     31 

54  R 

54  L 
0.7 

54.7 

44    20 
44     40  .5 

53  R 
53  L 1.0 

54.0 

Mi-mi  tii     if  cul  .  . .     12'   02-  12- Mean  P)'s  center  .  . 42    39.5  l 
AT+  1    28    3«            Refr.andpar                           —0.9 

Chrnn.  tiiun  uf  cnl  ...     10    35    86                                                                   42    38.6 
S  =                 23    24  .8 

«n  =                70    46  .2 

[June  24,  1882,  midnight.  Theodolite,  Fauth  &  Co. 
Chronometer,  ?.  Observer,  A.  C.  Dark.  Recorder.  E.  P. 
Herendeon.  The  times  ̂ iven  do  no!  rnrrrsponil  io  the 
time  of  lower  culmination  of  the  snn  :  therefore  the  iiic:!ii 
of  the  four  smallest  readings  (supposed  to  indicate  th« 
time  of  lower  culmination)  were  taken.  The  disconhineo 
between  the  results  at  upper  and  lower  culminations 
seems  to  indicate  that  the  instrument  was  not  adjusted for  index  error.) 

Observed  altituiei. 

Q  5»  07'     B. 5    07      L. 

0  5    86      R. 5    36      L. 

Mean  ......................................      5    21.5 
Ketractioii  and  par  .........................          —0.1 

5    12~4 

«  =23    24  .0 

*  =71    48  .4 
Correction  to  refraction  for  displaced  zenith  .         —  1  .2 
Corrected  4>m 71     47  .2 

From  observations  June  24,  noon    4>n   =70°  46'.2 
Prom  observations  June  21,  midnight   *m  =71    47  .2 

Mean      71    16.7 



EXPEDITION  TO  POINT  BARROW,  ALASKA. 
507 

Observation  of  lunar  distance  for  longitude,  July  7, 1882,  at  the  United  States  meteorological  and  mag- 
netic polar  station,  Uglaamie,  Alaska. 

[Set  I.    Observer,  A.  C. 
Time. 

9'  38-  16- ::4    44.5 

36    07  .5 

Dark.    Chronometer,  Negus  554.    Blunt  sextant.    Index  correction  =  V.O.] 

Distance  Q  and  <I                                                   .Formula. 
90°  38'                       i,  Z  =  true  zenith  distances. 

z1,  Z'  —  appnmil  zenith  distances. 
33                     A,  A'-  true,  ;iml  itppxnmt  distances  of  object*. 

Mean   9    34    23 
AT     +51     40 

90    35.  3                  cos  z  =  sin  <l>  sin  8  +  cos  <t>  cos  6  cos  t 
Semi.-d-O         '5.8                cos  A'  =  cos  z1  cos  Z'  +  sin  z'  sin  Z'  coa  A. 

9.50609 9.99437 9.  53847 

=—  3'.5 

Menu  time  10    26    03 
.Sidereal  time    5    28    50 

ap    7     07     33 
ad    0    49    46 

«O    1    38    38  =  24°  39'.5 «fl    4    119    09=   6947.2 

3O          22°  32'.6 id            9    12.5 

COS  A'    8.2911  n 

sdjfz'liin  /' 
A'  91    07.  2                 CM  A  =  cos  z  cos  Z  +  sin  z  sin  Z  cos  4 

0                                                                   <I 
sin0    9.97643       cos*      9.50609              sin  <t>    9.97843          COB* 
sin  S    9.  58363       cos  i      9.  0(1548               sin  d    9.  20419          cos  i 

Bin  *  sin  i    9.  50006                                                          9.  18062 
0080  cos  8  cos(    9.43004         Kefr.  =  —  1.2                          9.03893         Refr. 

+    0.24087                                          +    0.23594 

74°  52'.4 75    45.9 

9.  FOH09 

9.  46HOK 

+0.  05142 sin  z    9.  88914                                                  sin  Z    9.  98469 

cosz'    9.80111        •                    Binz'    8.88902 
tmZ'    9.39076                             sin  Z'    9.98646 

A  for  Greenwich  9k....  90°  28'  27" Observed  A               90    32    26 

COS  A'—  cos  z'  coa  Z'     9.  24329)1 
sin  z'  sin  Z'    9.  87548 

cos  A    9.  36781n 
sin  z  sin  Z    9.  87383 

sin  z  sin  Z  COB  A    9.  24164>i 
cos  z  cos  Z    9.  21749 

—1.  2«j95 

COB  A    7.  97469n 

A     90°  32'  26" 

Time. 
9h  4)™  1C.8 

46     l.r,  .0 48    22  .4 
50     23  .4 

Difference              4    01      log    2.3820 

p.f.    0.2645 
7-23-    2.6465 

Greenwich  time       8b  52™  37'  p.  m. Local  time              .  .  10    26    07  a.  m. 

Longitude         .          10    26    30 

[Set.  n.    Chronometer,  Negus  544.   Blunt  sextant.] 

Distance  Q  and  fl  . 

90°  30'  42" 29    40 28    40 
27    38                                 0                                                            « 

Menu    9    47     19 
*T      +51     40                    Si 

S 
90    29.2         "sin  5    9.  583G3       coa  6   9.96548       ain'rf    9.  20cl3       coa^ 

Mean  time  Id    38    39 
Sidereal  time   5    41    r>:i 

7    07    33 
aC     0    50     13 

+     0.  24536                                 +     0.  20702 
           2  =  50°  17'.5                                7,^ 75°  48'.3 7li    41.8 

i 

f(.o    1     K    40  ----  21°  25' l\'     -1     51      M       72    55 

IQ         22°  32'.6 3ff           9    15.0 

cos  A'    8.2497  n 
—  cos  z'  cos  '/.'     9.  16752n 

sinz    9.88810                                      sin  Z    9.98053 

cos  z'    9.  80559                            sin  z'    9.  f 
cosZ'    il.  3lil!>:i                             Hin  2'    9.98818 

A  for  Greenwich  i1'     90°  28'  27" 
Observed  A                      90    26    05 

+0.  04954 

.sin  i'  sin  Z'     U.  87416 Difference              .                 °    22      lo^    "  lr»2J 

p.  f     0.  2S55 4-  22-      2.  4178 

Greenwich  moan  time       9k  04"  22- 

cos  A     9.  34290!' sin  z  sin  Z    9.  87261 

Bin  z  sin  Z  cos  A    9.  21554) 
<-on  .'  cos  Z    9.  19500 

—1.33534 

COS  A    7.  88020)1 

A    903  20'  05" 
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Observation  for  time  at  Point  Barrow,  Alaska,  February  21,  1883. 

[A.  C.  Dark,  observer.    Chronometer,  Bond  No.  235  (sidereal).    Chcvallier  sextain.] 

[Altitudes  of  Ju 
Time.                      Double  altitudes. 

20*   021"  05*                                 59°  00' 
02    20                               58    58.5 
04    52                                  58    34 
07    ::.-i                             58    12 
08    22                                  58    00 
09    20.5                              57    62.3 
10    30                                  57    41.3 

piter.l 
Double  altitmlrs. 

2»=155°  13'.  3 «=   77    36.6 
«—  «=     6     14.0 
t—  «=    54    30.8 
1—2=    16    45.1 

sin  (»—  «) 

sin  («  —  (!) 
sec  («—  z) 

sec  z 

tan  *J< 

Local  sidereal  time  = 
Chronometer  time           — 

9.  0364 
9.9113 

0.6084 
Mean          20 06    25                             58    19.7 

Index  =           t.s 

31'   10"                   h'=  29    10.2 
32    50     Refraction—            1.7 

9.  0349 

6G°  30' 

4b  2(i»24- 5    22    46 

Off  arc 

Index  correction 
+0'.8                        Z—    60     51.  .r> 

8=    22     59.8 9    49    10 
8    06    25 

AT  = 
fl    42     45 

Observation  for  longitude,  Point  Barrow,  Alaska,  February  20,  1883. 

[A.  C.  Dark,  observer.    Chronometer,  Bond  235  (sidereal).    Chevallier  sextant.  ] 

Time. 

22'  30™ 

33 

37 
39 

41 
44 

Distance  moon  and  Jupiter. 
37-                                                                 53°  05'    10" 
56                                                                                07    40 
10.  5                                                                            10    00 
57                                                                                12    00 
50                                                                                13    30 
51.5                                                                            14    20 

Sidereal  tic 

Lougitade 
Wtishingto 

Sidereal  tii 

Sidereal  in 

Mean  time 

Local  meai 

9.50449 
9.  99107 
9.  81387 

12h  20"  49- 
5    18    27 

rom  "Washington    

17    33    16 
21    57    13 

19    42     03 

—3     14 

10 
04                                                                       53     10.4 
45                                               Misread  by           15 

19    38    49 

L 
49                                                                       53    25.4 
25                             Index  correction  s.          +.8 
36                             Semi-di.              «  =          15.  0 

a  d  —    9    03 14     20     22 

9.  77247 
9.  05390n 

o-!/=    5    22 

cos  A' 

—  COS  Z'  COS  Z' 

««=    3    17 
<TJ=    6    58 

Jupiter 
sin  «        9.  97CIW 
sin  1       9.  59170 

24 
13 

cos  0        9.  50449 
COS  i        9.  96405 

coa,t       9.  40016n 

A'  =53     41.2 

««  =  11     34.6 
ty.  =  22    59.  4 

Moon. 
sin  t        9.  97G62             cos  <t> 
sin  i        9.  30250              cos  J 

9.56832 
8.  86870n 

9.  27912 
-fSO.G 

66°  47'.5 
67    35.9 

46™  11- 

20    22 

9.  68032 

9.94580 
—0.  09674 

+  0.28614 
sin  z'  sin  Z' cos  A 

sin  z  sin  Z 

cos  A  Bin  z  sin  Z 
COB  Z  COS  Z 

cos  z        9.  47158                        Z=    72°  46'.2 
Kinz        9.98006                        Z=    72    43.1 

cos  z'       9.  47286 
cos  Z'      9.  58104 

Longitude  of  Point  Barrow..    10'  25-  49- 
Reduction  to  Uglaaraie             +1    25 

cos  Z        9.  59557                    Z  = 
gin  Z        9,  96336                    Z  = 

sin  z'       9.  97093 
Bin  Z'       9.  96593 

Greenwich  time       Ob 

9.  73446 
9.  94342 

9.  67788 
9.  06715 

+0.  00519 cos  A        9.  77307 

A=     53°  37'  42" A  for  Greenwich  0»=      53    14    01 

Diflerence  = 

log. 

Greenwich  time.. 

23    41 

3.1526 
0.  2901 

3.  4427 

46"  11- 

10    27    14 25    49 
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Reduction  of  observations  for  azimuth  of  magnetic  marks  at  the  United  States  mctcorologic  and  magnetic 
polar  station,  Uglaamie,  Alaska. 

[A.  C.  Dark,  observer.] 

[November   21,    1881.     JnpitiT.* 
Stackpolo  theodolite.  J 

Ver.  circle.    Her.  circle. 
D  =  28°  40-        89°  42f.  5 

28    55         90    52 
B=149    20         92    08.6 

149    00          93    20.5 

|Jnly   25,    1882.    Snu.t      Fauth theodolite.] 

R.  Ver.  circle.    Hor.  circle. 
-i  =  146°  59-       299°  21' 

147    10         300    45 
147    26         302    00 

r-  =  147    12        803    13 

[Jnly  25,  1882.     San.     Fautli theodolite.] 

D.  Ver.  circle.    Hor.  circle. 
-i  =  211°  24'       306°  10' 

211    10       307    10 
211     03        307    36 

r-  =  211    22        308    50 

[Angnst  31,  1882.    Sun.;  Fauth theodolite.] 

Ver.  cirrli'.    liar,  circle. 

L  =  24°  08'       343°  30' 24    06        344     00 
_l  =  24    01         344    00 

2.1     59        344    45 

fri  —  29°  48'  8 
147    44        306    20 211    13        310    40 24    14        340    37 

refr.  =        —1.  7 21   00.  r,  .  :ii7   4;. 

h=  29     47.1 
0  —   71      17  7 

refr.  =         —1.  5 refr.  =        —1.6 

p=  73      24.7 
h=   32    40.8 h=    31     132 refr.  =        —2.1 

2»  =  174     29.5 
p=    70     2R5 p=   70    28.5 

h=     24    Ofi.4 

•—  *  =   15      57.1 
*     A  —  57     27  7 

2*  =  174    27.  0 2»  =  172     59.  4 
p  =     81    35.  5 

t—p=   13      50.1 

Bin  («—  *)             9.4390 
sin  (*    h)            9  9l)58 

•—  «=    15    55.8 
»—  A=    54    32.7 

«—  p=    16    45.0 

«—  <fr=    15     12.0 «—  A=   55     16.5 

«—  p=    16     01.2 

2«=  176    59.6 
e=     88    29.8 

»—  *  =     17     12.  1 

sec  (a—  p)            0.  0128 
sec  s            1.  3185 

Bin  («—  *)             9.  4385 
Bin  <«—  A)           9.  9109 

Bin  (»—  *)             9.  4187 
Bin  (»—  A)             R.  9148 

S—p  =       6    54.  3 

t.in"J  A            0.  G961 
(from  N  )  A  —      131°  40' 

sec  s           1.  3150 sec  «             1.  2137 ein  (»—  A)             9.  9551 

Her.  cir.  =       91    31 tanH  A           0.  6832 tan'J  A            0.  5644 sec*-             1.5811 

North  reads  =      319    51 Hor.  cir.  =     302    40 Hor.  cir.  =      308    17 tan'i  A            1.  0103 

M'kW  ofN  —       96    13 
North  reads  =       73    42 North  reads  =       73    09 Hor.  cir.  =      345    33 

M'kE.ofN.  =       46    35 M'kE.ofN.=       46    37 Mark  reads  =      180    00 

M'kE.ofN.  =       49    09 

*  Station:  First  magnetic  observatory,  first  position,  magnetometer  pier.    Mark,  wire  on  dwelling-honse. 
t  Station :  First  magnetic  observatory,  second  position,  magnetometer  pier.    Mark,  300  yards  north  (magnetic)  Ironi  observatory. 
}  Station:  Second  magnetic  observatory,  declinometer  pier.    Mark,  same  as  on  July  25,  1882. 

H.  Ex.  44   72 
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APPENDIX  No.  2. 

o/;.;/.7:r.r/7o.y.v  MMH-:  i  /  n  isiu\(:TOX',  i>.  <:,  i\  is-^i  A\I>  i-Hi,  Foil  i>i-:Ti:i:.MiNr\rr  THE  CONSTANTS 
OP  THEODOLITE  .!/.H;.YAT<>  MI-'.TI'.I!  \O.  11  .1  MIOI-'  A  /;/!   />/T  CIRCLE  NO.  23,  TOGETHKK  WITH  THS "iTTATiox  A.\I>  .1  i;t-:cAi'iri  I.A  nox  OF  /?/:,ST  ///>>. 

[Computer:  E.  H.  Courtenay.] 

itimin  to  determine  the  value  of  one  xcitlf-Aicixwn  of  the  Ion;/  miifjiiet  L,,,  aetmtpanybtg  theodo- 
i,!t  iii/ii/i/<tiiiiict('r  No.  11,  imule  <it  tlte  Magnetic  Vbtercatory  on  Capitol  Hill, 
(  y  M.  Xmiili,  in  June,  1881,  and  by  J.  E.  Alaxjielrl,  February  5,  l.ssi. 

Hell. Set  2. Set3. 
Sot  4. 

Set  5. 
Set  6. 

$£ 

Scale. 
Circle reading. 

*"*     ™ateg. Scale. 
Circle 

rtf»iliu<:. 

Scale. 

Circle 

reading. 
Sole. 

Circle 

reruli 
O           I O            ' 

O           ' 
O          ' 

0          ' 
0         10-.'  Ml              0 102  is.  r> 0 58  47.  25 0 W  41.75 

80 
53  46.  25 

80 175  14 

10          101  27.5 10 1  11  :I7.  75 10 58  11.5 10 W  07.  25 

70 

:-|  22.  25           70 

175  52 I'll          1(10  50 20 [ill   INI.  25 20 57  33.75 20 57  2ft  25 60 55  00 

00 

:;n        ii.ii  n M 30 56  59 30 
56  52.75 

50 
55   ST.  25 

51 
177  04 40 40 40 :<;  ni.25 40 

:,i\  1:1.5 
40 

56  12.  5 
40 

177  411 
50 I'll   IK.  IT, 50 

:•;".  4:1 

50 

30 

56  411 

30 178  17 
gg 

60           D  i  C.'i.  25 

60 

20 
57  25.  75 17S  51 70           117  44.5 70 !»7  "A  25 70 

M  2(1 
70 

54  23.  75 
10 

58  02.  75 
10 

!7!l 

80 80 Vi    18.  S 80 

;'::   I'.l.  75 

80 
53  48  25 

0 
58  40.  75 

0 

•Hi.  5 

40       i     9»  3«.  1 

40 

99  46.  17 40 56  19.  08 

40 

56  15.08 
40 f.6  12.94 

40 

177  40.  5H 
2  27.9 40 

40 

2  28.2 

40 

2  26.7 
40 

2  26.7 
40 

:o           1  51.4 30 1  51.6 

30 

1  52.4 
30 

1  52.2 
30 1  50.7 M 

i  4*.  n 20      '       1  13.9 20 1  14.1 20 1   14.7 20 
1  14.2 

20 

1  12.9 
20 

1  12.1; 
10             03(1.!) 10 0  36.  1 10 0  36.9 10 

0  37.7 
10 

0  35.7 

10 

0  311.  G 
0                0  1,11.  1 0 0  00.4 0 0  00.2 0 

0  Ul.  6 
0 

0  00.4 
0 0  00.6 

10             0  .",0.  1 
10 0  37.9 

10 

0  36.  1 

10 

0  35.  1 
10 

0  36.1 
10 0  3C.  4 

20            1  12.6 20 1  13.2 20 1   13.8 20 
1  13.8 

20 

1  12.8 

20 

1  13.4 oO         i  51.U ;;;) 1  49.9 30 1  53.1 30              1  51.3 30 
1  49.8 

30 
1  49.2 •0             229.  0 

40 

2  27.  7           40 2  29.  3 40            2  28.8 40 
2  27.  8 

40 

2  25.  9 
20fr           12  SOU 2H 12  18.  2         200 12  24.  7 

200      j     1221.4 
200 

12  12.9 

200 

12  09.9 
1J=:; 

.724 1<"=3'.707 l'=3'.G65 l''=3.' 

Mean  ofall=3'.6 

iH  to  determine  moment  of  mass  of  tie  long  magnet  Ln. 

[Date.  June  10,  1881.     Station.  Schott's  Observatory.  "Washington,  D.  C.     Instrument,  theodolite  magnetometer  No.  11.    Mag- 
T"  t.  1..     Muss  liim  nut  u>eil.    Chronometer,  P.  Walther's  No.  2780;  daily  rate,  236V4,  gaining  on  mean  time.    Observer, 

. 
.M. 

i  OSCil- lations. 
Chronometer 

timo. 

Temp. 

I' 

Extreme  scale    TimeoflOOos-                                    Oomnnlition 
readings.             dilations. 

0 10 

20 30 

40 50 

h.    m.    t. 
10    19    35.  0 

20    28.0 
21    21.  0 
22     14.  0 
23     07.0 
24    00.  0 

63.0 

63.5 

64.0 

63.5 

29.9 

35.5 

39.1 

69.1 

62.9 

58.8 

m.     «. 

8    50.0 
50.5 
50.0 
50.5 
50.5 

50.5 
8    50.33 

l"=7"(l-|-A)<l-[r-<]7) 

t. 

100 

110 120 in 
140 

150 

10    28    25.0 
29    18.5 
30     11.0 
31     04.5 
31    57.5 
32    04.5 

Means 

I»=     5.  2888 

Log'ina. o=     0.000*5                                       T    0.  72::::ii 
{'     t        |  0  1                                                           ._.     _.     : Coefficient  of  torsion. 

Value  of  one  scale- 
division  =  3'.69 Logarithms. 

F'     1.  44<i71 

mH="^                                        1+A    0.00073 !-(«'-«)?    9.99996 

Temp.  «  =  63°.  4 
T'    1.44740 

f 

Tors. 

eln-lo. 
Scale. Mean. 

Differ- 
ences. 

120 
210 

30 

120 

39.1 

24.1 

26.1 

30.0 

58.8 

77.2 
69.2 

75.5 

48.95 

50.65 

47.65 

52.75 

1.70 

3.00 

5.10 t>  =  9'.  04 

5400'  +  V' 5400  (ar.  co.) 

Hj 

3.  73312 
6.  267B1 

Meant!  - 

=  2.45 0.  00073 
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to  determine  ihv  moment  of  intinn  of  the  long  magnet  Lin  <fcc.  —  Continued. 

',  June  10,  1881.    Station,  WiiHliingtoii,  D.  C.    Instrument,  No.  11.    Magnet,  L,,.    Mass  ring  suspended.    C!hroin>mi-i<T,  1'. 
Walt!i..-r'H  NIL  27SH;  daily  rate,  230-.4,  gaining  on  mean  time.    Observer,  MV  Smith.  | 

Nil.   of  osl-il- 
IlltioMS. 

Chiunometer 

tinif. 

Temp. «'. 
Extreme  scale 

readings. Time  of  80  os- cillations. 
Computation. 

0 
8 

10 
24 
n 
40 

h.    m.    s. 
11    42    49.  0 

::i    .Hi..-. 44     50.  5 
45    51.0 
4(1    52.  0 

47    :,::.  () 

63.5 

62.5 

64.0 

41.1 

43.5 

46.2 

62.9 

59.9 

57.3 

m.     >. 

10    08.5 09.0 

09.0 
09.0 
09.  0 
09.0 

•s. 

80 

88 
96 

104 
112 
120 

11     52     57.5 
53     58.  5 
:<  \    59.  5 
56    00.0 
57    01.0 
58    02.0 

Means 

Correction  for  rate                      0.0208 

T=    7.  0807 

Log'ras. T    O.H8028 ;    63.3 

1«    08.92 

Coefficient  nf  torsion. 

Value  of  one  scale-    T  ̂ ^ 

division  =3'.«9       L°Sa"thm8. 

ft 

('—(=—  0.1                                                  1*>     1.7flO.T, 1  +  ̂     o  00037 

Torn, 

circle.         Scale' 

Mean. Differ- eucea. ~'T*                                 1  —  <('  —  «<?    0.00004 

Temp.  (=63°.  4                                              T*    1.76097 

120      48.2 

210     40.  8 

30     29.  9 

120     30.  1 

57.3 

62.0 

68.8 

73.7 

51.75 

51.  40 

49.35 

51.90 

0.35 

2.05 

2.55 
t?=4'.  57 
5400'  +  »'                         3.73276 
5400  (ar.  co.)                  6.  26761 

1+  A                         0.  00037 Mean  c  =  1.2375 

[Date,  June  11,  1881. Station,  Washington,  D.  C.    Instrument,  No.  11.    Magnet.  L,,.    Maoa  ring  not  u*ed.    Chronometer,  P. 

Walthet's  No.  2780;  daily  rate,  236V4,  gaining  on  mean  time.    Observer,  M.  Smith.] 

No.  ofoscit-      Chinnnnieter     Temp, 
laliuns.                 time.                  V 

Extreme  scale 
readings. Time  of  100  09. 

cillations. Compulatiim. 

0 

,  10 

20 30 

40 50 

A.     in.     g. 

10    03    45.9 
04    39.4 
05    33.2 
OS    27.1 
07    20.  4 
08    13.8 

m.    >. 

8    55.0 54.7 
54.4 
53.7 53.3 

53.4 

«. 

72.0 

73.0 

31.4 

33.2 

57.1 

52.1 

100 110 

120 
130 
140 
ISO 

10    12    40.9 
13    34.1 
14    27.6 
15    20.8 
16    13.7 
17    07.2 

Mean  a 

Time  of  one  oscillation       5  3408  . 

Z*=     5.  326S 

Log'ms. 

I*     0.  7L'H42 

72.5 8    54.08 

Coefficient  of  torsion. 

Valuo  of  one  scale-    T    _  .»u 

division  =  3'.  69      Logarithms. 

«'—«=—  4.  3                                            7"    1.45284    I 

,    *M                                       l+*t    O'00051 

cS.         S«le.
 

Mean. 
Differ- ences. 

mH--                                                             / 
T>                                      !-(('-  (}f     0.00159 

Temp.  (  =  76^.8                                          p  ~^ 
120     33.  2 

210     32.  1 

30     24.1 

120     33.  1 

52.1 

55.2 

55.9 

51.2 

42.65 

43.65 

40.00 

42.15 

1.00 

3.65 

2.  15 
t>  =  6'.3 5400'  +  »'                        3.  73290 
5400  (ar.  co.)                   6.  a)76l 

1+  —                       0.  00051 
Mean  v  = 1.70 
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Observations  to  determine  the  moment  of  mans  of  the  long  magnet  L,,,  &c. — Contiuued. 

[Date  Jane  11,  1881.    Station.  Washington, D.  C.    Instrument, No.  11.    Magnct,L,,.    Mass  ring  suspended.    Chronunirii  r,  1*. 
Walther'H  No.  2780 ;  daily  rate,  236'.4,  gaining  on  mean  time.    Observer,  M.  Smith.] 

No.  of  oscil- 
lations. 

Chronometer 
time. 

Temp. 

«' 

I^\n  rme  scale readings. Time  of  80  os- cillations. 
Computation. 

0 
8 

16 
24 

40 

A.    m.     ». 
11    01    28.4 

02    29.7 
03    30.  9 
04    32.5 

05    :i:i.  7 OB    35.1 75.0 

76.0 

23.9 

29.1 

62.8 

51.8 

m.       i. 

10    13.7 13.6 
13.7 13.4 

13.2 31.1 

>. 

80 
88 
96 

104 
112 120 

11    11    42.1 
12    43.3 
13    44.6 

14    4.-..  !i 
15    4G.9 
16    48.2 

Means 

Time  of  one  oscillation                     7.6681 
I»=    7.6472 

Log'ms. 
T    0.88350 

75.5 
10    13.45 

I*'    1.76700 

mH—  ">3t                                       l+k     0.00145 Coefficient  of  torsion. 

Valne  of  one  scale- 
division  =3'.  69 Logarithms. 

l_(t'-t)9    0.00048 

Tors, 
circle. Scale. 

Mean. 
Differ- 
ences. 

T»    1.76893 

120 

210 

30 

120 

29.1 
17.2 

19.2 

15.1 

51.8 

75.9 
54.4 

65.9 

40.45 

46.55 

36.80 

40.50 

6.10 

9.75 
3.70 

T=18'.0 

5400'+t?' 
5400  (ar.  co.) 

1+7 

3.  73384 
6.  26761 

0.  00145 
Mean  0=4.  89 

[Date,  June  11, 1SS1.    Station,  Washington,  D.  C.    Instrument,  No.  11.    Magnet,  L,,.    Chronometer,  P.  Walther's  No.  2780 ;  daily 
rate,  286'.4,  gaining  on  mean  time.    Observer,  M.  Smith.  ] 

No.  of  oscil- lations. 
Chronometer 

time. 

Temp. 
Extreme  scale 

readings. 
Computation. 

0 
10 

20 30 
40 
50 

A.    m.    i. 
11    42    43.6 

4  a    37.  2 
44    30.4 
45    24.  0 
40    17.  5 
47     11.2 

77.0 

78.0 

79.0 

25.3 

30.2 

34.6 

56.1 

51.1 

47.2 

m.       *. 

8    54.6 
54.  7 
54.8 55.1 
55.6 

55.7 

s. 
Observed  time  of  100  oscillations  ...     ..  .535.  08 100 

110 
120 
180 140 

150 

11    51    38.2 
52    31.9 
53    25.2 
54    19.  1 
M     13.  1 
56    06.9 

Means 

Time  of  one  oscillation        .          5.3508 
3»=    5.  3362 

Log'ms. F    0.72723 
2"     1.  45446 

78.0 
8    55.08 

Coefficient  of  torsion. 

Value  of  one  scale- 
division  =  3.  69 Logarithms. Tors, 

circle. Scale. Mean. 
Difier- euces. 

T>                        ^7 
l-(f—  «)•?     9.99956 

Tcmj).  i=76°.8                                                         
T*    1.45472 

120 

210 

sn 120 

34.6 

22.2 

29.9 

28.1 

47.2 

64.1 

47.2 

54.1 

40.90 

43.15 

38.55 

41.10 

2.25 

4.60 

2.55 

r=8'.  7 

5400'+  1)' 5400  (ar.  co.) 

/ 

3.  73309 
6.  •JC.7IU 

0.  00070 
Mean  11=2.  35 



EXPEDITION  TO  POINT  BAKltOW,  ALASKA. 

Obitcrvntionii  to  determine  the  moment  of  mass  of  the  long  muijiu't,  /,„,  <(V. — Continued. 

[Date,  Juno  11,  1881.     Station,  Washington,  D.  C.     Instrument.  No.  11.     Mnpirt,  I,,,.     M;m»  ring  HIIHJII n'U-il. 
Walther's  No.  2780 ;  daily  rate,  236'.4,  gaining  on  mean  timi;.    Ohanvii,  M    Smith.) 

573 

,  P. 

No.  of  oscil- 
lations. 

Chronomrtrr 
timr. 

Temp. 

«' 

Extreme  scale 
rending**. 

Timr  of  80  os- 
cillatioiiH. Computation. 

0 
8 

16 
24 
n 40 

h.    m.       8. 
12    05    30.9 

06    41.  G 
07    4  1.  1 
08     44.  H 
(I!)    46.  0 

10    47.  5 81.0 

81.5 

30.9 

31.1  . 

57.2 

54.0 

m.      i. 

10     15.0 
14.8 
15.1 14.7 

15.0 

15.1 

• 
Ohservt  d  time  of  80  oscillations                     614  95 

80 
88 

96 
104 
112 120 

12     15    .14.  0 
1C    56.4 
17     5H.  2 

18    59.  5 
20    01.0 
21     02.  6 

Means 

T=    7.6659 

81.2 10    14.  95 

Log'ros. «'—  1  =  +4°.4                                            T'    0.88456 
Coefficient  of  torsion. 

Valueof  one  scale-    T          -.1 

division  =3'.  69      Logarithms. 

flf                                                 T'     1.76913 
m**  ~  ~n*t                                                               h 

Tors, 
circle. Scale. Mean. 

Differ- ences. 

l+K     0.00054 

Temp.  (  =  76°.  8                            !  —  <('  —  <)?    9.99838 
T*    1.76805 

120 

210 
30 

120 

34.1 

29.1 

22.1 

22.9 

54.0 i;:.  9 

63.1 

64.1 

44.  05 

46.50 

42.  CO 

43.50 

2.45 

3.90 

0.90 
»  =  6'.7 S400'  +  !)'                          3.  73203 
5400  (ar.  CO.)                     6.  26761 

1  +  4                           0.  00054 
Mean  v  - 

=  1.81 

Date,  Jane  17,  1881. Station,  Washington,  D.  C.     Inatrnmeut.Xo.il.     Magnet,  I.,,.     Mass  ring  not  used.    Chronometer,  Bom 
No.  188  M.  T.    Obseiver,  M.  Smith.) 

No.  of  oscil- 
lations. 

Chronometer 
time. 

Temp. 

t 
Extreme  scale 

readings. 

lion's09-                                      Computation. 

,     0 
10 
20 30 

40 
50 

h.   m.      a. 
2     58    85.  4 

59    29.1 
3    00    22.  9 

01     16.  6 
02     10.  3 
03    04.  1 

76.5 

78.0 

79.0 

22.1 

28.8 

34.1 

67.1 

60.5 

54.5 

rn.      ». 

8    56.7 56.9 

57.2 57.3 
57.6 

57.8 

8. 100 
110 
120 
130 
140 
150 

3     07    32.1 
08    26.  0 
89    20.  1 
10     13.9 
11     07.  9 
12     01.  8 

Means 

T=    5.11731 

77.8 
8    57.25 

Log'ms. 

Coefficient  of  torsion. 

Valne  of  one  scale 

division  =3'.  69 Logarithms. 

*'M                                                1"    1.  4C045 
">a  =  -=ij-                                     i 1  +  -"     0.  00038 

Temp.  t  =  87°.  0                          i_(<<_<),y    0.00339 
Tors. 
circle. Scale. Mean. 

Differ- ences. 
T*     1.  46422 

330 

60 

240 

330 

34.1 

21.1 

21.  x 
9.8 

54.5 

70.8 

65.2 

7M.  1 

44.3 

45.95 

43.50 

44.45 

1.65 

2.45 

0.95 »  =  4'.65 

5400'  +  v' 5400  (ar.  co.) 

'+; 

3.  73277 
6.  26761 

0.  00038 
M>  :.:,   • 

1.26 



574 EXPEDITION  TO  POINT  BAEKOW,  ALASKA. 

Observations  to  determine  the  moment  of  mass  of  the  long  magnet  L,,  &c. — Continued. 

[Date,  Jane  17, 1881.    Station,  Washington,  D.  C.    Instrument,  No.  11.    Magnet,  L,,.    Mass  ring  .impended.    Chronometer, 
Bond  No.  188.    Observer,  M.  Smith.] 

No.  of  oscil- 
lations. 

Chronometer time. 

Temp. 
Extreme  scale 

readings. Time  of  80  os- 
cillations. Computation. 

0 
8 

16 
24 

32 
40 

h.    m.    s. 
3    28    53.6 

27    55.  2 
28    56.  9 
29    58.7 
31    00.  3 

32    02.1 

80.5 

81.5 

82.5 

19.8 

24.1 

30.9 

72.4 

68.0 

61.1 

m.     «. 

10    17.6 
17.7 
17.8 
17.7 

17.8 17.8 

l. 

80 
88 
96 

104 
112 
120 

3    37    11.1 
38    12.  » 
39    14.7 
40     16.4 
41     18.1 

42    19.9 

Means 

Time  of  one  oscillation                          7.7216 
Correction  for  rate     +0.0009 I"  =  7.  7225 

Log'ms. 

81.5 10    17.73 

Coefficient  of  torsion. 

Value  of  one  scale- 
division  =  3'.69 Logarithms. 

»«JT                                                T»    1.77"i2 

Tors, 
circle. 

Scale. Mean. 
Differ- 
ences. 1+4     0.00069 Temp.  «=87<>.0                            !-(?-«?    0.00203 T*    1.77824 

330 

60 

240 

330 

30.9 

33.1 

14.9 

31.3 

61.1 
64.9 

74.4 
61.9 

46.0 

49.00 

44.65 

46.60 

3.00 

4.35 

1.95 t>=8'.60 

5400'  +  »' 
5400  (ar.  co.) 

3.  73308 
6.  21)761 

0.  00069 
Mean  v  =  2.  33 

;Date,  June  17,  1881. Station,  Washington,  D.  C.     Instrument,  No.  11.     Magnet,  L,,.     Mass  ring  not  used.     Chronometer, 
Bond  No.  188.    Ob-enrer.  M.  Smith.] 

No.  of  oscil- l.it  ions. 
Chronometer 

time. 

Temp. 

t 
Extremescale  I  Timo  of  ion  o.-.                                     _ 

readings.             dilation-.                                         Computation. 

0 
10 
20 

30 
40 
50 

100 

110 
120 

130 140 
150 

h.  m.     ». 
8     59    45.  5 
4    00    39.4 

01     33.  3 
02    27.2 

03    21.1 04     14.  9 

84.0 

85.5 

86.5 

16.1 

24.7 

31.1 

70.8 

62.9 

56.1 

8    59.4 

59  6 r.n.  r. 

59.7 59.1) 

t. 

4    08    44.9 
09    39.0 
Id     32.9 
11     2S.7 
12    20.8 
13     14.8 

Means 

Correction  for  rate             +-0.  0006 T'  =  5.3968 

Log'ms. «'-e=-l°.7                                            P    0.73214- 
85.3 8    59.62 

Coefficient  of  torsion. 

Value  of  one  scale- 
division  =  3'.  69 Logarithms. 

,    *-M                                          r1    1.40427 ma-                                              A 
1  +  7    0.  00042 

Tors, 
circle. 

Scale. Mean. 
Differ- 
ences. 

Temp.  (  =  87°.0                          1-  («'  -  0  ?    0.  00083 T'     1.  40532 

330 

60 240 

330 

31.1 

tt.0 

17.3 

SS.  1 

56.1 

69.0 

68.4 

54.  6 

43.60 
45.50 

42.85 

43.85 

1.90 

2.65  ! 

1.00 
«  =  5M3 

Till)')    :ir.  CO.) 
3.  73281 
C.  26761 

0.  00042 

1 



EXPEDITION  TO  POINT  HARROW,  ALASKA. 

.•I'utwHti  to  determine  the  moment  of  mats  of  the  long  in<\<;wi  Ln  rfr. — Continued. 

575 

[Mi 
Juue  17,  1881 station,  Washington,  D.  C.    Instrument,  No.  11     Magnet,  L,,.    Mag*  ring  (nanended.    Chronometer 

Bond  No.  188.    Ohsorver,  M.  Smith.] 

No.  of  oscil- lationa. 
Chronometer 

time. 
Temp. 

V 
Extreme  scale 

readings. Time  of  80  os- 
cillations. Computation. 

0 
8 

It 
24 
32 40 

h.    1/1.     8. 
4    24    48.1 

25    49.9 
26    51.9 
27    54.0 
28    55.9 
29    57.9 

86.5 

87.5 

88.0 

30.5 

33.9 

39.9 

61.9 

58.9 

50.9 

m.      «. 

10    22.1 
22.2 
22.2 
22.2 
22.2 
22.1 

I. 

80 88 
93 

104 
IK 
at 

4    35    10.2 
38    12.1 
37     14.1 
38    16.  2 
39    18.1 
40    20.0 

Means 

P=    7.7780 

87.3 10    22.17 

Log'ni.s. •                                               T    0.89087 
Coefficient  of  torsion. 

Value  of  one  scale-  T     „  .^. 

division  =  3'.69      Logan"""". 

!•»    1.78174 

-sif                                                     A 

Tors, 
circle. Scale. Mean. 

Differ- ences. 
mff=^                                               l-|-i     0.00070 

1—  (t'—t)q    9.99989 
T»    1.78233 

330 

60 

240 

330 

39.9 

34.2 

16.9 

31.1 

50.9 

61.9 

69.8 

59.8 

45.  40 

48.05 

43.35 

45.  45 

2.65 

4.70 
2.10 t)  =  8'.71 

5400'  -f  1)' 5400  (ar.  co.) 

i  +  A 

3.  73309 
6.  26761 

0.  00070 
Mean  ti  =  2.36 

[Date.  June  17,  1881 Station,  Washington,  D.  C.     Instrument,  No.  11.     Magnet,  L.     Mnaa  ring  not  used.    Chronometer, 
Bond  No.  188.     Observer,  M.  Smith.  1 

No.  of  (i.sril- 
lulions. 

Chronometer 
time. 

Temp. 
V 

Extreme  scale  i  Time  of  100  <n                                          0  „ 

reading.             oil!;..                                                   ComputoUon. 

0 

'10 

20 
30 
40 
50 

h.    m.     ». 
4    51    52.2 

52    46.  1 
53    40.2 
54    34.  3 
55    28.4 
56     22.5 

87.0 

87.5 

88.5 

22.1 

27.5 

32.9 

64.9 

59.1 

53.3 

m.      ». 

»    00.7 
00.9 
00.8 
00.8 
00.9 
00.7 

t. 

101) lid 
m 
no 
140 
150 

5    00    52.  9 
01    47.0 
02    41.0 
03    35.  1 
04     29.3 
05    23.  2 

Means 

Correction  for  rate     -H».  0006 
T=    5.4086 

87.7 9    00.80 

Log'ms. •                                               T    0.73308 
Coefficient  of  torsion. 

Valne  of  one  scale 

division=3'.69 Logarithms 

I"     1.46617 

mS—"'^                                          1+*     0  00045 
Tors, 
circle. Scale. Mean. 

Differ- ences. l  —  (f—t)q    9.99974 
T1    1.46636 

330 

GO 

240 
330 

32.0 

14.2 

Ba  i 
1M.5 

53.3 

75.8 
50.9 

65.9 

43.10 

45.00 

42.00 

43.20 

1.90 

3.00 

1.20 r  =  5'.61 

5400'  +»' 
5400  (ar.  co.) 

"3 

3.  73284 
G.  26761 

0.  OiM-15 

1!"  jii  >•-• 
1  r,2 



576 EXPEDITION  TO  POINT  BAEKOW,  ALASKA. 

Obxer  rat  ions  to  determine  the  moment  of  mans  of  the  long  mat/net  L,,,  &c. — Continued. 

[Date,  June  17, 1881.    Station,  Washington,  D.  C.    Instrument.  No.  11.    Mapnot,  L,,.    Mast*  rinff  suspended.    Chronometer,  Bond 
No.  188.    Observer  H.  Smith. J 

No.  of  oscil- 
lations. 

Chronometer 
time. 

Temp. 

V 
Extreme  scale 

readings. Time  of  80  os- cillations. 
Computation. 

A.    m.    s. 
fn.    j. 

0 5    17    45.1 89.0 
22.9 

70.1 
8 18    47.  1 

16 19    49.  0 
24 20    51.1 
32 21    53.2 
40 

22    55.3 89.5 
28.1 

66.2 

80 
Stft 

5    28    05.9 '"(        (IS     i) 10    20.  8 9. 

Observed  time  of  80  oscillations                     C*"*0  87 
CO 

£v     Uo.  u 
on      no  Q 

20.  9 M.I        |  J 

Time  of  ono  oscillation                              .            7  7C09 oil      Ulf.  a 
31     11  9 

JU.  J 

20  8   *• 

Correction  for  rate     +  0.  0009 
112 32     14.  1 20.  9 

120 
33    16.  2 

89.5 
33.9 59.2 20.9 

J*=  7.7618 

Moans 89.3 10    20.87 
LOll'lUB. 

Coefficient  of  torsion. 

T1    0.  88000 

J'  —  «=+2.°3                                             T"    1.77892 
Value  of  one  scale- 

division  =3'.  09 Logarithms. _,,,                                         1  +  -*-     0.00031 mS———                                             -f 
T1                                  l-(t'-tq)     0.90015 

cTrc?e.         *"»«>•        Mean- 
Differ- encBS. 

TVmTi    /  —  ft?0    fl                                                                  "7*2      1    770^10 

330     33.  9 59.  2       46.  55 
J.tnip.  I  —  Ot  u.  U                                                                  i         i.  1  ivoo 

0.  fO 60     31.  9 62.  8       47.  35 

1.05 240     33.  9 62.  9       48.  40 t>=3'.  76 
2.25 

5400'  +  «' 

3.  73270 
330     27.  5 73.8       50.65 5400  (ar.  co.) 

fi.'Jl»7(U 

1+*- 

0.  00031 
Mean  o  =  1.02 / 

[Date,  Juno  17.  1881.    Station,  Washington,  D.  C.    Instrument,  No.  11.    Magnet,  L.    Mass  ring  not  used.    Chronometer,  Bond 
No.  188.     Observer,  M.  Smith.] 

No.  of  oscil- lations. 
Chronometer     Temp, 

time.                f 
Extreme  scale 

leadings. Time  of  100  os- eillutions. Computation. 

0 
10 
20 
30 
40 
50 

h.    m.    g. 
5    51    43.1 

52     37.  2 
53     31.1 

54     2f>.  3 
55     19.4 
56     13.5 

89.5 

i    90.0 

91.0 

12.9 

21.1 

29.8 

73.4 

64.9 

56.4 

m.    t. 

9    01.4 
01.7 01.9 
01.8 
01.7 
01.  C 

100 110 

120 

130 
140 

150 

6    00    44.5 
01     38.9 

02    33.0 
03    27.1 
04     21.  1 
05    15.1 

Means 

Time  of  one  oscillation                                       54168 
I>=    5.4174 '    90.2 

9    01.68 
Log'ms. 

T     0.  73,179 

Coefficient  of  torsion. 

Value  of  ono  scale- 
division  =3'.69 

Logarithms. 

t'  —  1=  +  3.  t>2                                                T*     1.46758 
h 

~~TV                              !  —  (('  —  ()<;    9.99882 

Tors.          s    , 

circle. Mean. Differ- ences. 

Temp.  «=87°.  (1                                          T»    1.46681 
330     29.  8 

f,o     :!H.  « 

240      13.5 

330     32.9 

56.4 

57.1 

70.9 

53.7 

43.10 

44.85  ! 

42.20 

43.30 

1.75 

2.65 

1.10 t>  =  5'.06 

5400'  +  v' 
5400  (ar.  co.) 

^ 

S.  73280 

0.00041 
Mean  u  = 

1.37 



EXPEDITION  TO  POINT  BARliOW,  ALASKA. 577 

Observations  to  determine  the  moment  of  mass  of  the  long  magnet  L,n  &c. — Continued. 

I  Date,  June  17, 1881.    Station,  Washington,  D.  C.    Inntrmnent,  Xo.  1 1.     Magnet,  L,,.     Mass  ring  suspended.    Chronometer,  Bond 
No.  188.    Observer,  M.  S  | 

No.  of  oscil- 
lations. 

Chronmi!i:ler 

tinii'. 

Temp. 
Extreme  scale readings. Tinni  of  80  os- cillations. Computation. 

0 
8 

16 
24 
32 
40 

A.    m.    ». 
6     18    39.  9 

19    42.0 
20    4*.  1 
21     49.0 
22    48.  0 
23     50.  1 

91.0 

92.0 

92.5 

18.9 

24.9 

37.1 

74.1 

68.2 

55.8 

m.    I. 

10    21.2 
21.2 21.3 

21.5 

2l!  8 

». 

80 
88 96 

104 
112 120 

6    29    01.1 
30    03.  2 
31     05.4 
32     07.5 
33    09.  7 
34     11.9 

Means 
T=   7.  7<i»o 

91.8 10    21.45 

Lon'ms. 

T    0.  »:><>::7 
0 

Coefficient  of  torsion. 

Value  of  one  scale- 
division  =3'.  69 

Logarithms. 

«'—«=  +  4.  8                                            F*    1.781)73 

14*     0.00000 
T'                               !_(«'_(),    9.09WI 

clr'cTe.         Scale"         Mean- 
Differ- ences. 

330    :;i.7 

CO     29.  1 

240      12.  2 

330      15.  5 

55.  8       4fl.  45 

69.  6       49.  35 

77.  9       45.  05 

77.  9       40.  70 
1 

2.90 
4.30 

1.65 
»=8'.  15 

5400'  +  v' 
5400  (ar.  co.) B!  207(11 

Meant)  =  2.  21 0.  00066 

[Date,  Juno  17,  1881.    Station,  Washington,  D.  C.    Instrument.  No.  11.    M.iguet,  L,,.    Mass  ring  not  used.    Chrnnonn  tc •:•. No.  188.    Observer,  M.S.] 

No.  of  oscil- lations. 
Chronometer 

time. 

Temp. 
Extreme  scale 

readiu;,'*. 
ilHti  ni  "H                                       Computation. 

A.    m.    f. m.    ». 
'       0 6    49    .12.  9 91.0 

32.1 53.1 
10 50    47.2 

20 
51     41.1 

30 52    35.  2 
40 53    29.  3 50 

54    23.4 
92.0 

35.1 
50.9 

100 
110 
120 

6    58    M.O 
59    48.1 

7    00    4**  3 

9    01.1 
00.9 

01  2 

9. 
Observed  time  of  100  oscillations            .  .  541  15 

it'  one  oscillation                                5.4115 
(11       1ft  A. 

mo 

Correction  for  rate                                          J  ' 140 
<)  I      JO.  4 

02    30.  5 

.  & 

01.2 

150 03    24.7 92.5 32.9 48.1 

01.3 

2»=    5.4121 

Means 
91.8 

9    01.15 

Lop'ma. Coefficient  of  torsion. y  o.  /mo*  — 
«'  —  «=  +  4.  8                                                3"    1.  40673 

I 

Tors. 
circle. 

Seale. Mean. 
Differ- 

division  =  3'.  69 
Logarithms. 

ir'jr                           '  +  7  °-'1 ~  T1                                  !_<(<_  f)  q    9.99823 

330 

a.  :i 

48.1 40.50 

P 

4.45 60 27.  2 62.7 44.95 

2.90 
240 

Hi.  1 
68.0 42.05 t)  =  7'.79 

1.10 5!  110'  4  !)' 
3.  73302 330 53.4 43.15 5400  (ar.  co.) 

6.  267111 

1+  * 

0.  00003 
Mean  t  —  2.  11 f 

                                                                   1 

II.  Ex.  41- 

-73 



578 EXPEDITION  TO  POINT  BARROW,  ALASKA. 

Observation*  to  determine  the  moment  of  mass  of  the  long  magnet  L,,,  &c.—  Continued. 

[DaU,  J;inti.i:\  -K  iKfl-     Station.  Washington,  1>.  ('.      luatimuent,  throilolitu  maguetomoter,  No.  11.    Maj;utt,  L,,.   .SUo 
cnronotm- :  •  Vo.  1?37;  daily  rate,  4". 06\0,  gaining  on  mean  time.    Observer, -T.  K.  Maxfield.] 

No.ofoscil. 
lations. 

Chronometer 

time. 

Temp.      Kxtreme  scale 
C             readi 

Time  of  100  os- cillations. 
Computation. 

0 
10 
20 

31 
41 
51 

A.    m.    *. 
6    42    37.5 

43 
44    25.5 
4J    21.  li 
46     18.5 

47     12.5 

44.0 

44.5 
43.0 

45.5 

24.8 

25.0 

27.0 

29.9 

59.2 

59.4 

58.0 

56.3 

fit.     a. 

9    00.3 00.2 
00.1 
00.0 
00.0 00.0 

Observed  time  of  100  oscillations  ...»     540.10 
100 

110 120 
131 
141 

151 

6    51     37.8 
52     31.7 

53    S5.6 
54     24.  li 
55    18.5 
56    12.5 

Mean* 

P=    5.3857 

44.75 
9    00.10 

Logins. Coefficient  of  torsion. 
f—  (  =  —  10.25                                             F>     1.40248 

Tors, 
circle. Scale. Mean. 

Difl'i-r- 

eucus. division  =  3'.C!i       Lo«a" ~  "^                                1  —  (V  —  t)  q    0.  00046 

Temp.  t=46°.0                                           T*    1.464^1 
64 

154 
334 

64 

2'.l.  U 

30.0 

24.2 

28.0 

X.  3 
65.8 

55.8 
«:;.  o 

43.1 

47.9 

40.0 
45.5 

4.8 

7.9 

5.5 54W+V 

5400  (ar.  co.) 

3.  73374 
6.  2(i70r 

0.00135 
11,  an  . 

r4.55 

"Dali-,  .I.iiiiiaix   'J*.    !8*4.      Station,  Washington,  D.  C.    Instrument,  theodolite  magnetometer,  No.  11.     Magnet,  L/f.     Siilerei* ciirouometci    Krsscl.s  No.  1337;  daily  rate,  4">.06'.0,  fp.iuin^  en  mean  time.    Observer,  J.  E.  Maxfield.] 

No.  ot'osc.ll- latious. 
Chronometer 

time. 

Temp. 
Extreme  scale 

readings. Time  of  11)11  os- 
cillations.                                         Compntat.on. 

0 
10 
20 
31 41 

51 

A.    m.    8. 
7    16    12.6 

17    30.5 

18    4*.0 20    1  3.  3 
21    30.  7 

22     4S.  'J 

45 

45 

45.6 

46.0 

23.4 

25.0 

30.0 

36.8 

77.0 

79.0 

75.4 

72.4 

m.     s. 

12    55.9 
55.4 
55,  5 

54.7 

54.6 

54.7 

s. 

Observed  time  of  100  oscillations     775  13 100 110 

1211 
131 
141 
1.11 

7    29    08.5 

30     2.1.  '.1 :u    43.  .1 

33     l  S.  ll 

34    2,-..:: 
3J    42.  9 

Means 

2"=    T.7'293 

45.4 12    55.13 

Lop'ius. 
T1      0.  {il-SM 

t'  —  t  =  -  —  0°.  6                                          F*     1  .  77«28 
A 

T*                                1_(('  —  t)fj    0.00022 

Temp  t  —  40°  0                                              7''     1  778()1 

Coefficient  of  torsion. 

Valueof  onescale-    T«™«  -*u 

division  =  3'.69      Loganthms. 

Tors, 
circle. 

tato Mean. Differ- 

m 
122 

302 

32 

36.8 

55.0 

44.4 

M  K 

M 

72.4 

65.6 

57.4 
.17.  6 

54.6 

60.3 
.10.  11 

.16.1 

5.7 

9.4 .1.  2 

5400  (ar.  co.)                   '•  26761 

t  +  *                          0.  00151 
•an  r  =  5.08 



EXPEDITION  1O  J'OINT  BARROW,  ALASKA.  570 

Observations  to  determine  the  moment  of  mam  of  the  long  magnet  L,,  &c. — Continued. 

[Date,  .January  28.  !M>4.    Stntiou,  Washington,  D.  C.    Instrument,  theodolite  m;ii:ui-t<iMietcr,  No.  11.    Magnet,  L,,.    Sidereal 
uiiroiiouiutei ',  Kessels  Mo.  1237 ;  daily  rate,  4'"  Uli'.o,  gaining  on  mean  tune.     Observer,  J.  E.  Maxlield.] 

No.  of  oscil. 
lations. 

Chronometer 
time. 

Temp. 

f 
Extreme  scale 

readings. 

Time  of  98  os. 
cillations. 

Computation. 

0 
10 

•jn 

31 
41 
51 

h.    m.    s. 
-,     52    35.6 

53    l'!l.  6 54     23.6 

55    '.'2.  r> 50     10.5 
57     10.6 

46. 

46.5 

46.5 

47.0 

46.5 

25.0 

29.6 

80.2 

34.6 

62.0 

58.0 

56.6 

53.4 

m.     s. 

8    49.6 

49^7 

49.2 4(1.2 

49.8 

8    49.55 

Observed  time  of  98  oscillations     529.  55 

98 

108 
118 
m 
139 
149 

g    01    25.2 
02    19.  4 

03     13.  'J 
04     11.7 
05    05.  7 
06    00.  4 

Means 

T  =    5.  3883 

Log'ms. 
I>    0.73145 

(—  t  =  +  O.S                                            T"    1.46290 

mH  —  -ft                                 i_(e/_t)g    9.9998'-1 

Coefficient  of  torsion. 

^<^f  —     * Tors, 
circle. Scale. Mean. Differ- ences. 

Temji.  f     16°.  0                                           T*    1.  4ti391 

M 

122 

302 

32 

34.6 

41.4 

28.0 

40.6 

53.4 

54.2 

52.2 

48.6 

44.0  ! 

47.8 

40.1 

44.6 

3.8 

7.7 

4.  r, MIX)'  -f  ,.' 5400  (;ir.  co.) 3.  73358 6.  26761 

1 

0.  (Xlll'.l Meani'=4.  00 

[Date,  January  28,  1884.    Station,  Washington,  D.  C.    Instrument,  theodolite  magnetometer,   No.  11.  Magnet,  L,,.    Sidereal 
chrononieti  i    Ke-nels  No.  1237,  daily  rate.  4"  Oft1  (I.  gamin;;  on  mean  time.    Observer,  J.  E.  Maxfield.) 

No.  of  oacil- 
lations. 

Chronometer     Temp.     Extreme  scale    Tinieof  lOdos.                                         rnmi..it»tinn 
time.    •            «'             readings.             dilutions. 

0 10 

20 
31 
41 
51 

h.    m.    f. 
8    25    07.0 

26    25.  II 27    42.6 •J'.l    IN.  (i 

30    26.5 
31     -14.  1 

46.5 

46.5 

46.5 

46.  5 

46.5 

10.0 

06.0 

9.0 

13.8 

61.0 

63.0 

62.0 

60.0 

m.     *. 

12     56.6 
56.1 

56.3 
56.0 f.6.  0 
56.  1 

12    56.18 t. 

Observed  time  of  100  oscillations  .        776.  18 
100 
110 
120 
131 
141 

151 

8    38    03.6 
39    21.1 
40    38.  9 
42    04.6 

43    L".1.  5 44    40.2 

Means 

Time  of  ono  oscillation         .               7.7618 

'  Correction  for  rate                                          —  0  0220 

T=    7.7398 

Logins. 
T    0.  8H873    , 

V—  (=+0.5                                              T*    1.77746 

wSJI                                             1  4-  *     0.  00150 mil--    ff                                  l_(F_t)?    9.99982 

Trii.p  t      :  ,'                                                     T     1  77878 

Coefficient  of  torsion. 
Valuoof  ono  scale    ,        ri,iim. 

division=:c.6»       
J."C  mthius. 

Tors. 
circle. Scale. Mean. 

Differ 

4.'! 

133 

313 
43 

13.8 

10.4 

14.  1 

HI,  L' 
1 

60.0 

OS.  4 
:,n  i 

:.:>.  o 

V;ill  '• 

36.9 

12.  t 

:(.'.  4 

5.5 

III.  II 

4.7 

sSo'+r'                       3.TO89 

1  +  *                     o.ooi  no 

/' 

*  r,.  05 



580 EXPEDITION  TO  TOJXT  BAKKOW,  ALASKA. 

Observations  to  determine  the  moment  ofnlass  of  the  long  magnet  L/n  &c. — Continued. 

(Dote,  January  28,  1884.    Station,  Washington,  D.  C.    Instrument,  theodolite  magnetometer  No.  11.    Magnet,  L,,.    Mass  ring. 
Sidereal  e  hi  oiiomeier,  Krssels  No.  1237 ;  daily  rate,  4"  06'.0,  gaining  on  mean  time.    Observer,  J.  B.  Maxlield.  J 

No.ofcwcil- 
latii'iis. 

Chronometer 
time. 

Temp. 

t' 

Extreme  scale 
readings. Time  of  100  os- cillations. Computation. 

0 
10 

?u 

31 
41 

51 

A.    m.    i. 
9    01    39.0 

02    33.3 
03    27.5 
04    25.6 
05    19.5 
00    13.3 

40.5 

46.5 

46.5 

46.5 

21.0 

30.0 

30.0 

35.0 

73.0 

67.4 

65.8 

63.0 

m.    i. 

9    00.5 
00.4 
00.5 

8    69.7 59.8 
60.1 

1. 

100 
110 
120 
131 
141 

151 

10    10    39.5 
11    33.7 
12    28.0 
13    25.3 
14    19.  3 
15    13.4 

Means 

Time  of  one  oscillation             5.  4017 

1»=    5.3864 

46.5 9    00.17 

Log'ms. T    0.  73130 Coefficient  of  torsion. 

Value  of  one  scale- 
division  =  3'.69 

Logarithms. 
T"    1.462UII 

mB=~                                    1+j    0.00002 

Tors, 

circle. 
Scale. Mean. 

Differ- 
ences. 

43 

133 

313 
43 

35.0 

42.6 

36.0 

34.0 

63.0 

62.0 

5G.4 

64.4 

49.0 

52.3 

46.2 

49.2 

3.3 

6.1 

3.0 t>  —  11'.4 

5400'  +  v1 5400  (ar.  eo.) 

M-J 

3.  73331 
6.  20761 

1—  (C—  t)q    9.  90982 
T*    1.46334 

Mean  »  = 
3.10 0.00092 

Observations  for  dip  and  relative  intensity. 
(Date,  January  30, 1884.    Station,  Magnetic  Observatory,  near  corner  of  B  and  First  streets  southeast,  Washington,  D.  C.    Dip  circle  No.  23 

(Kew).    Needle  No.  2.    Observer,  J.  K.  Maxfield.    Time  of  beginning,  lb  20"  p.  i .  m. ;  time  of  ending,  49m  p.  m  (75th  meridian  time).] 

Polarity  of  marked  end  A.  north. Polarity  of  marked  end  JB  north. 

Circle  in  magnetic 

prime  vertical. 
Circle  east, 
face  east. 

Circle  east, 
face  west. 

Circle  west, 
face  east. 

Circle  west, 
face  west. 

Circle  west, 
face  west. 

Circle  west, 

face  east. 

Circle  east, 
face  west. 

Circle  rust. face  east. 

& 

•S. 

S. N. 
S. 

N. 

S. N. 

S. 

N. 

8. 

N. S. N. S. 

N. 

Circle  N. 

NY.-illi'N.  .14°  39' 
Needle  S.    55    31 

Circle  S. XVi-illr  X.  55    00 
Nr.-dloS.    52    40 

70  17 
10 

G9  58 57 70  16 15 
69  55 

55 

71  48 48 
71  25 

24 
70  43 

43 70  24 21 70  56 54 
70  32 

31 
70  51 

50 
7034 

33 70  58 67 
70  36 

35 
70  47 

46 70  35 34 

70  18.0 69  57.5 70  15.  5  69  55 
f 

71  48 71  24.5 7043 
70  24 

70  55 70  31.  5 70  50.5 
70  33.5 

70  57.  5 70  35.  5  70  46.  5 70  34.  5 

70» 

07'.  0 70°  057.  2 
71<>  36-.  3 70°  33'.  5 70°  43'.  2 

70° 

42'.  0 

70° 

46'.  5 
70°  40'.  5 

70"  06'.  1 71"  04'.  8 70°  42'.  6 70°  43'.  5 
Mag.  mer.  54    27.  5 

Mean     70°  35'.6 Mean     70°  43'.  1 

Resulting  dip,  70°  3W.3 

[Date.  January  30, 1881.    Station,  Washington,  D.  C.    Needle  No.  2.    Observer,  J.  E.  Maxfleld.    Time  of  beginning,  2b  05"  p.  m. ;  time  of 
ending,  35"  p.  m.] 

Porlarity  of  marked  end  S  north. Polarity  of  marked  end  A  north. 

Circle  in  magnetic 

prime  vertical. 

Circle  east, 
face  east. 

Cirrlo  cast, 
face  west. 

Circle  west, 
face  cast. 

Circle  west, 
face  west. 

Circle  west, 

face  west. 
Circle  west, 
face  east. 

Circle  east, 

face  \\vst. 
Circle 
face  east. 

8. N. 

s. 
N. & 

N. 

8. 

N. 

8. 
N. 

S. 

N. 

S. 

N. 

S. 

N. 

0       1 
71  20 

20 

0       1 

71  01 
00 O      1 71  01 

00 
O      ' 70  42 42 

0       ' 70  29 
29 

3      / 70  10 
08 

O       ' 
70  19 

19 

O      ' 
70  00 

00 

o     / 70  48 
48 

O      1 
70  28 

27 

o     / 70  12 
12 O       ' 

69  46 
46 

o     / 

71  22 22 O       ' 
71  00 

00 
o    / 

70  40 
40 0       / 

70  18 
18 

Circle  N. 

Needle  N.  57°  00' Needle  S.    55    40 
Circle  S. 

Needle  N.  54    30 
NeedleS.    53    38 

71  20 71  00.  5 71  00.  5 70  42 70  29 70  09 
70  19 70  00 70  48 70  27.  5 70  12 6946 71  22 71  00 

70  40 
70  18 

71°  ICC.  2 70°  51'.  2 700  J9-.  o 
70°  OV.5 

70°  37'.  8 69°  69<.0 71°  11'.  0 

70° 

21)'.  0 

70"  18'.  4 
70°  SOAO 

Mag.  mer.  55    13.  5 

Mean     70°  37'.  5 Mean     70°  34'.  2 

Resulting  dip,  70°  35'.9 



EXPEDITION  TO  POINT  BAREOW,  ALASKA. 581 

[Bate,  January  3C,  1884.    Station,  Washington,  D.  C.    Needle  No.  3  (extra)  nsed  in  place  of  needle  No.  1,  which  was  broken  in  trausitn  from 
Point  Barrow  to  Washington.    Observer,  J.  £.  Man  field.    Time  of  beginning,  21'  50"  p.  m.  j  time  of  ending,  31'  20"  p.  in.) 

Polarity  of  marked  end  A  north. Polurity  of  marked  end  /.'  north. 
Circle  in  magnetic 

prime  vertical. 

Circle  east, 
face  east. 

Circle  east, 
I'ai-o  west. Circle  west, 

face  east. 
Circle  west, 
face  west. 

Circle  west, 
face  west. 

Circle  west, 
face  east. 

Circle  east, 

face  west. 

Circle  east, 

face  cast. 

s. N. 

S. N. 
S. 

N. 

S. 

N. S. 

J!:. 
0       ' 
70  05 

05 

S. 

N. S. N. 

S. 

N. 

O      ' 

71  06 
05 

0        / 

70  46 

45 

O       f 
70  00 
69  40 

0938 
38 

O       ' 70  56 
M 

0       ' 

70  31 :u 
0        / 
70  31 31 

O      ' 
70  09 09 

O       I 

7029 
29 

O      ' 70  50 
50 O      ' 70  31 31 o    / 

70  50 
50 0      / 70  24 24 

O       1 

71  11 11 
o    / 70  51 51 

Circle  If. 

Nei'dlo  N.  56°  40< 
Needle  8.   56    09 

Circle  S. 

Needle  N.  55    36 
Needle  S.   55    05 

71  00.  5 70  45.  5 69  54.  5 69  38 70  5U 70  31 70  31 70  09 70  29 70  05 70  50 
70  31 

70  50 70  24 71  11 70  51 

70°  W.S 89°  40'.  3 70°  43'.  5 70°  20'.  0 

70° 

17'.  0 
70°  40'.  5 70°  37'.  0 71°  01'.  0 

70°  20'.  » 70°  31'.  7 
70°  28'.  8 71°  49'.  0 Mag.  Her.  55    52.  5 

II 5'.3 

M< mi     7flo  3 

B'.9 

Resulting  dip,  70°  32'.  « 

Observations  for  relative  total  intensity. 

[Dafe,  January  30.  1884.    Station,  Washington,  D.  C.     Observer,  J.  E.  Maxficld.     Tim< 
dt  beginning,  3h  30*  p.  m. ;  time  of  ending,  50m  p.  m.    Magnetic  meridian  reads  55°  52'.0] 

Nei'dle  No.  3,  No.  4  deflecting. No.  4,  weighted. 

Circle  east, mic.  D, 

face  east. 

Circle  east,    t 
mic.  K, 

faco  east. 

Circle  west, 
face  wesi. 

Circle  west, 
face  east. 

Circle  east, 

lace  west. 

Circle  east, 

face  east. 

S. N. 8. N. 

a. 

N. 

8. 

N. S. N. 

8. 
N. O      ' 71  52 

48 
0       ' 71  54 

50 
0       . 
33  55 

53 

0      / 33  04     i 02 
41  30 

26 O      ' 

40  n 

0       / 
41  38 

31 O       f 
41  02 

40  58 
o    / 
42  07 

11 o    / 
41  01 

05 
o    / 44  06 10 0      / 

42  50 
54 

71  50 
71  52     J33  54 

33  03 41  28 40  54 41  36 41  00 
42  09 

41  03 
44  08 42  52 

71°  51'.  0      |      33°  28'.  5 
41°  n/.  o 

41° 

18'.  0 
41°  36'.  0 430  30<.  0 

41°  14'.  5 42°  33'.  0 

Mean     37°  20-.  2=«'o Mean     41°  53'.8=% 

[Date,  January  31, 1884.    Station,  Washington, B.C.    Needle  No.  2.    Observer,  J.  E.  Maxfield.    Time  of  beginning,  9'  55"  a.  in.;   time  ol 
ending,  10k  22"  a.  m.] 

Polarity  of  marked  eud  A  nortlt. Polarity  of  marked  end  B  north. 

Circle  iu  magnetic 

prime  vertical. 
Circle  east, 
face  east. 

Circle  east, 
face  west. 

Circle  west, 
face  east. 

Circle  west, 
face  west. 

Circle  west, 
face  west. 

Circle  west, 
face  east. 

Circle  east, 

face  west. 

Circle  east, 

face  east. 

8. 
N. 

S. 

N. 

S. 

N. S. N. 

8. 

N. S. If. S. N. S. N. 

o     / 
70  55 

55 

O        ' 

70  37 
36 

0       ' 71  13 
12 

0       ' 70  49 
49 

0        / 

70  30 
29 

0        ' 
70  10 

10 

0        1 
70  47 

47 
0        / 70  26 

25 
0        ' 
70  31 31 

0        ' 

70  13 13 
O        ' 
70  44 

43 

O        1 70  24 
23 

O        ' 

70  58 57 o     / 
70  38 

37 

o      / 71  08 
08 O        ' 

70  43 

43 

Circle  ff. 

Needle  N.  54°  52' Necdlo  S.    53    12 

Circle  S. 

Needle  N.  50    26 
Needle  S.    53    42 

70  55 70  36.  5 71  12.  5 70  49 70  29.5 70  10 
7047 

70  25.5 70  31 70  13 70  43.  5 70  23.5 70  57.  5 
70  37.  5 

71  08 70  43 

70°  W.  7 71°  W.  1 
70°  19'.  8 

70° 

)6'.2 70°  22'.  0 70°  33'.  5 70°  47'.  5 
70°  55'.  5 

70°  53'.  2 70°  28'.  0 70°  27'.  7 70°  51'.  B 
Mag.  mer.   54    33 

Mean     70°  40'.  6 Mean     70°  S 

9'.  6 

Ttesnlting  dip,  70°  40'.  1 



582 EXPEDITION  TO  POINT   l;AKKO\Y,  ALASKA. 

tl>«t«.  .Tanmiry  31,1884.     Station,  Washington,  I> .('.      ()|,>,M»  ;.  lil.      Tim.-  ..I  U.-iziiming 
101'  44m  a.  m. :   time  of  ending  56ffl  a.  in.     M;ii:]H'iir  mernlhm  reads  54°  33'.] 

Needle  No.  3,  No.  4  dell.  , Needle  4,  weighted. 

Circle  east, 
mic.  D. 

face  east. 

Circle  Met, mic.  li, 

face  east. 
Circle  vest. face  west. 

Ciirle  west, I'.iee  east. 
Circ.li-  v  ;IM|. 
face  west. 

Circle  east, 
I'.K  i   east. 

8. 

N. 

S. 

N. 

s. 

N. 

S. 

N. & N. S. V. 

0        ' 72  24 
20 

0        I 

72  13 
08 

o     / 33  39 
36 

o     / 33  11 
08 

O       ' 
41  06 04 

o     / 40  22 
24 

0        ' 41  45 
44 

o      / 40  39 
58 

0        ' 
41  43 

4, 

0        ' 

40  54 

52 

0       ' 
42  45 

43 O       1 

41  48 

47 

72  22 72  10.  5 33  37.5 33  09.  5 41  05 40  23 41  44.  8 
40  58.  5 41  42 

40  53 
42  44 41  47.  5 

72-  16'.  3 33°  23'.  5 40°  44'.  0 41     21.  S 
41"  17'.  5 42°  15'.  7 

41°  02'.  8 41°  46'.  6 

Mean     37?  10'.  1 
=«'. 

Me 

11°  24'.  7=1). 

[Date,  January  31,  1884.    Station,  Washington,  D.  C.    Observer,  J.  E.  Maxfield.    Time  of 
beginning,  H>  57"  a,  m. ;  time  of  ending,  llk  a.  m.    Magnetic  meridian  reads  54°  33'.  ] 

Needle  No.  3,  No.  4  deflecting.  I Needle  4,  weighted. 

Ciirle  i-ast,       Circle  east,  j  rir.,iB  „„,.. 
.iijn  T\               *v.;n   T>  '  ir<  ie  wesr, nnc.  D,             mic.  B,  t 

*•.,,...  ~«=*  '•      t~~-  •  Iww  weal. face  east. face  east. 

B. 71  50 

46 

N. 

72  07      33  40 

N. 

02 

38 

:  02    :  41  12 
00  08 

71  48     172  04.  5  33  39      33  01 

71°  SV.  2 
:a   20'.  it 

Mean   37°21'.9  = 

41  10 

est. 

ST. 

Circle  we»t,      Circle,  east. 
face  east. 

s.        x. 

face  west. 

40  39     41  57     41  18 
35 53 14 

N. 

Circle  east, 
face  west. 

S.      I     N. 

41  35     40  40    141  40 
43 44 

40  37 

41 

40  117     41  55     41  16    kl  36.  5'40  41.  5'41  42 

40°  53'.  a 41°  35-.  5 

41°  14'.  5 

41'    Oil'.  0 

40  39 

41°  Ift-.S 
41°  W.  7 

Mean   41°  12'.!=^, 

(D»te,  January  31,  1884.    Station,  Washington,  1).  C.     Needle  No.  2.    Observer,  J.  E.  Maxficld.    Time  of  beginning, 
:!"  02~  p.  m. ;    time  of  ending,  22™  p.m.    Magnetic  meridian  reads  54°  33'.] 

Polarity  of  marked  end  S  north. Polarity  of  marked  end  A  north. 

Circle  east, 
face  east. 

Circle  east, 
face  west. 

Circle  west, 
face  east. 

Circle face 

west, 

west. 
Circle race 

west, 

weet. 
Circle  went, 
face  east. 

Circle  east, 

face  west. 
Circle  east, 

face  east. 

8. 

N. 

S. 

N. S N. S. N. S. N. 

S. 

It. 

S. N. S. 

N. 

O      ' 71  06 
09 

O      ' 70  28 
31 

O      ' 
71  01 05 

o    / 70  29 

33 

0      ' 70  37 32 
70  32 

27 

O       ' 
70  31 

27 
O       1 
70  25 20 

O       ' 
70  30 to O      ' 

70  28 

23 

70  28 

23 

or       |  o     / 
70  24     171  10 

19          15 
0       ' 
70  81 36 

0       / 
70  45 50 

0       ' 

70  1C 

If 

71  07.5 70  29.  5 71  03 70  31 70  34.  5 70  29.5 
70  29 

70  22.  5 70  32.  5  70  25.  5 70  25.  fl  70  21.  571  12.  a  70  S3.  5 
70  47.  5 

70  12.  S 

70°  48'.;. 70°  47'.  0 70°  32'.  0 70°  25'.  8 

70° 

29'.  0 

70° 

23'.  5 
70°  53'.  0 

70°  SO-.O 
70»  47'.  7 70°  28'.  9 

70°  : 

16'.  3 
70°  41'.  S 

Hi 
;i  n    

.70^  38'.3 
Mean.... .70°  32 

'.« 

Resulting  dip,  7iP  HG'.l 
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[Date,  January  31,  1884.    Station,  W.'iHhijipton,  1). 
2l  48™  p.  m.;  time  of  ending,  3h  031"  p. 

('.     Ob.-M-iYci.  J.  K  Mmfleld.     Time  of  beginning, 
m.    Magnetic  meridian  reads  54°  33'.  1 

Needle  No.  3,  No.  4  deflecting. Noodle  No.  4,  weighted. 

Circle  eaat, Mic.  D, 

face  east. 

Circle  eaat, Mic.  R, 

face  east. 

Circle  west, 
face  west. 

Circle  west, 
face  east. 

Circle  east, 

fan-  wc-st 

Circle  east, 

face  east. 

8. 

N. S. N. 8. N. 

S. 

N. 8. N. 

S. 

N. 

o     / 71  53 
4* 

O       ' 71  51 
46 

o     / 34  05 

03 

O       ' 33  10 08 
0        1 41  36 

34 
0      / 
40  48 

46 o     / 41  41 43 o     / 
40  50 

52 
0        ' 

42  17 

16 o      / 
41  30 

28 o     / 
43  M 
42  56 

0      > 

42  12 
10 

71  50.  5  71  48.  5 34  04 33  09 41  36 40  47 41  42 40  51 42  16 
41  29 42  58 42  11 

71° 

49'.5 
33°  W.t 

41°  ll'.O .  41°  16'.5 41°  52'.5 42»  S4/.5 

41°  13'.7 42°  18'.5 

Met 
7°  17'.  0=u'« 

Mei 

in           ' 

U°  43'.  6=i|o 

[Date,  January  31,  1884.    Station,  Washington,  D.  C.    Observer,  J.  E.  Maifield.    Time  of  beginning, 

:<'b  05°>  p.  m. :  time  of  ending,  3b  22"  p.  m.    Magnetic  meridian  reads  54°  33'.] 

Needle  No.  3,  No.  4  deflecting. Needle  No.  4,  weighted. 

Circle  east, Mic.  D, 

face  east. 

Circle  east, Mio.  R, 

face  east. 

Circle  west, 
face  west. 

Circle  west, 
face  east. 

Circle  east, 

face  west. 

Circle  east, 
face  east. 

S. 

N. 

8. 

N. 

S. 

N. 8. N. S. 

N. 
S. 

N. 
o     / 

72  02  • 00 
O       ' 71  42 

40 

o     ' 34  10 
13 

0        » 33  06 

10 

0      ' 40  53 
49 

o     / 40  13 
08 

o      / 41  19 15 
o      / 40  45 

41 o     / 
41  46 

50 o     / 
40  39 

43 
0        / 

42  23 

27 
0        / 
41  20 

24 

72  01 71  41 34  11.5 33  08 
40  51 

40  10.  5 41  14 
40  43 41  48 

40  41 42  25 41  22 

71°  51'.  0 
33°  3V.  8 

40°  SO'.  7               40°  58'.  5 41°  14'.  5 41°  53'.  5 

40°  44'.6 41°  34'.0 

Mean     37°  14'.6=u'«                                              Mean     41°  09'.3=>,o 

[IHte,  February  1, 1884.    Station,  Washington,  D.  C.    Needle  No.  2.    Observer,  ,T.  E.  Maxfleld.    Time  of  beginning,  2'  05-  p.  m. ;  t  imo 
of  ending,  2*  23™  p.  m.    Magnetic  meridian  reads  55°  00'.] 

Polarity  of  marked  end  A  north. Polarity  of  marked  end  K  north. 

Circle  east, 
face  east. 

Circle  east, 
face  west. 

Circle  west, 
face  east. 

Circle  west, 
face  west. 

Circle  west, 
face  west. 

Circle  west, 

face  east. 

Circle  east, 
face  west. 

Circle  east, 

face  eaat. 

S. 

N. S.           N. 

S. N. 

S. 

N. 

S. 

N. 

S. 

N. 

8.           N. 

S. 

N. 

o     / 
71  08 

07 

0        / 

70  45 
44 

o     /         o     / 
71  23       71  05 

22            04 
O       ' 70  22 

22 

O        1 
70  02 

02 O       1 70  44 44 
o     / 70  24 

24 

o     / 70  15 

15 

O        ' 69  55 
56 o     / 70  46 40 O        1 

70  1» 
19 

o     /         o     / 
70  50       70  30 

50            30 
71  09 

09 O        ' 
70  49 

49 

71  07.5 7»  44.5 71  22.  5  71  04.  5 70  22 70  02 70  44 70  24 
70  15 

69  55 70  40 70  19       70  50       70  30 
71  09 

70  49 

70  •'  56'.  0                71°  13'.  5 70°  W.  0 70°  34'.  0                70°  05'.  0 70°  32'.  5 70°  W.  0                70°  5V.  0 

71°  04'.  8 70°  2S'.0 70°  18'.  7 70°  49".  5 

Mean     70°  43'.  9 Mean     70°  34'.  1 

Resulting  dip,  70°  3 
K.O 



534 EXPEDITION  TO  POINT  BARROW,  ALASKA. 

(Date,  February  1, 1884.    Station,  Washington,  D.  C.    Needle  No.  3  (extra).    Observer,  J.  E.  Mnzfli-ld.    Time  of  beginning,  2*  28™  p.  m.  ; 
time  of  ending,  2*  52*  p.  m.    Magnetic  meridian  reads  55°  00'.] 

Polarity  of  marked  end  ,1  north. Polarity  of  marked  end  H  north. 

Circle  east, 
face  oast. 

Circle  east, 
face  vest. 

Circle  west, 
face  east. 

Circle  west, 
face  west. 

Circle  went, t:'r<'  west. Circle  \\rst, 
face  cast. 

Ciroli- 

(:!<•<•.  west. 

Circle  c;:st. face  east. 

8. N. 8. 

N. 

s. 

N. 

S. 

N. s. N. S. 

N. 

8. N. 

S. 

N. 

0       / 

71  50 
49 

O       f 71  24 
23 

0        • 70  04 

04 

o     / 
69  44 

43 
o     / 
70  30 

30 
0        / 

70  03 03 
0        / 70  37 

37 
o     / 
70  14 14 

O       ' 

70  50 50 
0        ' 
70  25 

25 

0        ' 

72  02 
02 o     * 

71  40 

40 

0        / 70  53 

53 

0        , 7(1  110 30 O       ' 71  13 13 O       1 

70  50 

50 

71  49.5 71  23.5 70  04 69  43.5 70  30 70  03 70  37 70  14 70  50 7025 72  02 71  40 
70  53 

70  30 71  13 
70  50 

71°  8V.  5 69°  53'.  8 70°  16'.  5 70°  25'.  5 70°  37'.  5 71°  51'.  0 70°  41'.  5 71°  01'.  5 

70°  45,.  2 70°  21'.  0 70°  44'.  3 70°  51'.  5 

M 
eau     70°  33' 

.1 

M ean    .        70°  47 .9 

Resulting  dip,  70°  40'.  5 

[Bate,  February  1,  1881.    Station,  Washington,  D.  C.    Observer,  J.  E.  Maxfield.    Time  of  beginning. 
•jh  54m  p  m  .  time  of  ending,  3"  1001  p.  m.     Magnetic  meridian  reads  5J°  00'.] 

Needle  No.  3,  No.  4  deflecting. Needle  No.  4,  weighted. 

Circle  east, 
Mic.  D, 

face  east. 

Circli Mu 

face 

S. 

!  east, .  l:, 

east. 

Circle  west, 
faco  west. 

Circle  west, 

face  east. 

Circle  east, 

face  west. 

Circle  cast, 

face  east. 

8.      j     N. 
X. 

S. 

N. 

S. 

X. 

S. 

N. S. If. 

o    / 
72  05 

03 

o      / 71  53 
50 

o     » 34  09 
07 

0       / 33  16 

14 o    ' 40  53 

48 

O      ' 
40  19 

15 O      ' 41  43 38 

0       1 41  01 
40  57 0      / 

41  50 
55 0      / 

40  52 
56 o     / 

42  27 

22 
O      1 

41  20 

25 

72  04 71  51.5 34  08 33  15 40  50.5 40  17 41  40.5 40  59 41  52.5 
40  54 

42  24.  5 
41  22.5 

710  67'.  7 33°  41'.  5 40°  33/.g 41°  19-.8 41°  : !3'.3 41°  53'.5 

40°  50'.  8 41°  38'.4 

Mean     37°  10'.4=u'o Mean     41°  17'.6=r)o 

[Date,  February  2,  1884.    Station,  Washington.  D.  C.    Needle  No. 2.    Observer,  J.  E.  Maxficld.    Time  of  beginning,  llh  50m  a. in.; 
time  of  ending,  o1- 121"  p.  m. ;  magnetic  meridian  reads  55°  00'.] 

Polarity  of  marked  end  A  north. Polarity  of  marked  end  IS  north. 

Circle  east, 
face  east. 

Circle    east, 
face  west. 

Circle  west, 
face  east. 

Circle  west, 
face  west. 

Circle  west, 

face  west. 

Circle  west, 

face  east. 

Circle  east, 

face  west. 

Circle  east, 

face  east. 

8. 
N. 

S. 

N.            S. N. 

S. N. 
S. 

N. S. N. S. N. S. N. 

o,l-. 

73  43 
42 

70  23 
22 

71  00 

70  59 
70  40 

39 
70  10 

10 
69  50 

50 70  45 45 
70  21 

21 
70  35 

35 
70  15 

15 
70  39 

39 
70  14 

14 
70  53 

53 
70  35 

35 
71  20 

20 
70  58 

H 

7042.5 7022.5 70  59.  5 70  39.  5   70  10 
09  50 70  45 

70  21 70  35 
70  15 70  39 70  14 70  53 70  35 

71  20 
70  58 

70°32'.5 70°  49'.5 70°  OO'.O 70°  33'.0 70°  25'.0 
70°  26'.  5 70°  44'.o 71°  09'.0 

70»  4i/.o 70°  16'.5 70°  25'.  7 
70°  56'.5 

Mean     70°  28'.8 
Mean     70°  41' 

1 

Resulting  dip,  70°  35'.  0 
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[February  2,1884.    Station,  Washington,  D.  C.    Needle  No.  2,  oxlra  (this  needle  now  takes  the  place  of  the  broken  needle  1).    Observer, 
J.  E.  Maxfleld.    Time  of  beginning,  10b  20"  a.  m.  j  time  of  ending,  10*  50"  a.  m.    Magnetic  meridian  reads  55°  00'.] 

Polarity  (if  marked  end  S  north. Polarity  of  marked  end  A  north. 

Circle  east, 
face  cant. 

Circle  cast, 
face  \v«  Ht. 

Circle  west, 
face  east. 

Circle  west, 
face  west. 

Circle  west, 
face  west. 

Circle  west, 
face  east. Circle'  i-ai.1, 

i':«'r  WC8t. 
Circle  east, 

face  east. 

S. 
N. S. N. 

S. 

N. 

S. 

N. 

S. N. 8. N. 

S. 

N. 

8. 
N. 

0       1 
71  35 

40 

0       / 

70  59 

71  04 

0        / 

70  3(5 
41 

0       / 

69  57 
70  02 

0        / 

70  13 08 

0        / 
70  05 HO 

0        ' 
69  53 

48 
o     / 69  43 

38 

0        ' 70  56 
SI o     / 

70  46 
41 

0        / 

70  10 

03 

0        / 70  03 
69  58 

o     / 

71  42 M 
0       1 

71  08 
12 

O       ' 71  30 
34 O      ' 

70  55 

59 

71-37.  5 71  01.5 70  38.  5 09.  59.  5 70  10.  6 70  02.  5 69  50.5 
CO  40.  5 

70  53.  5 70  43.  5 
70  07.  5 70  00.  5 

71  44 

71  10 71  32 
70  57 

71°  19'.  5 700  !9/.  o 70°  06'.  8 
M    45'.5 

70°  48'.  5 
70°  04'.  II 71°  27'.  0 

71°  1*.  5 

70°  49-.  2 69°  56'.  0 
70°  26*.  2 

71    i'O'.S M can            70°  22 .1 SI can             70°  53 

.5 

Resulting  dip,  70°  37'.  8 

(Date,  February  2,  1884.    Station,  Washington,  D.  C.    Needle  No.  2.    Observer,  J.  E.  Maxfield.    Time  of  beginning,  10h  55™  a.  m. 
time  of  ending,  llMo1"  a.  m.    Magnetic  meridian  reads  55°  00'.] 

Polarity  of  marked  end  B  nttrth. Polarity  of  marked  end  A  north. 

Circle  east, 
face  east. 

Circle  east, 
tiiiv  west. 

Circle  west, 
face  east. 

Circle  west, 
face  west. 

Circle  west, 

face  west. 
Circle  west, 
face  east. 

Circle  cast, 
face  west. 

Circle  east, 
face  east. 

8. N. S. N. S.      :     N. S.           N. S. N. 8. N. S. N. 

S. 

N. 

O       ' 71  08 
12 

0        / 

70  30 
35 

0        / 

71  13 
17 

0        / 

70  42 46 

0        /              0        / 

70  35     i  70  23 
31              18 

O       /       |     0       1 

70  10       70  00 05       69  55 
0       / 

70  30 

25 

O       /            0       / 

70  19    !  70  22 
14     ,        17 0        ' 

70  10 

05 

70  07.  5 

0       / 71  12 17 0        ' 70  38 43 o     / 70  52 
56 0       / 

70  20 

24 

71  10 70  32.  5 71  15 70  44 70  33       70  20.  5 70  07.  5   69  57.  5 70  27.  5 70  16.  5 70  19.  5 71  14.  5 17  40.  5  70  54 70  22 

70°  51'.  3 70°  59".  5 70°  26'.  7 70°  02'.  5 70°  22'.  0 70°  13'.  5 
70°  57'.  5 70°  38'.  0 

70°  55'.  4 70°  14'.  6 70°  17'.  8 
70°  47'.  8 

Mean     70°  3.V.  o M.':m     70°  32'.8 

Resulting  dip,  70°  33'.  9 

[Date,  February  2,  1884.    Station,  Washington,  D.  C.    Observer,  J.  E.  Maxfleld.    Time  of  beginning, 

llb'2(>™  A.  m. ;  time  of  ending,  Uu  45™  a.  m.    Magnetic  meridian  reads  55°  O0'|. 

Needle  No.  3,  No.  4  deflecting. 
Needle  No.  4,  weighted. 

Circle  east, Mic.  D, 

face  east. 

Circle  east, Mic.  R, 

face  east. 

Circle  west, 
face  west. 

Circle  west, 

face  c:i»(. 

Circle  east, 
face  west. 

Circle  east, 

face  cast. 

S. 

N. S. N. S. 

N. 

S. N. 

S. 
N. 

S. N. 

0        / 
71  52 

52 

0        1 

71  :t4 34 

0        / 

34  06 
10 

0        / 33  14 
18 

0        / 42  28 
27 

0        / 41  37 
36 

o     / 42  13 12 
0        ' 41  28 

27 
0        ' 41  33 

33 

0        ' 
40  41 

41 0        / 
42  18 

18 0        / 
41  40 

40 

71  52 71  34 34  08 33  1C        42  27.  5 41  36.  5    42  12.  5 41  27.5 
41  33 

40  41 42  18 41  40 

71°  43'.  0 33°  42'.  0                 42°  02'.  0 41°  50'.  0 41°  07'.  0 41°  59-.  0 

41°.-.';-." 
41°  33'.0 

Mean     37°  17'.5=u'o        |j Mean     41°  44'.5=i,c, 

.  Ex.  44 
74 
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Set  I. 

[Itato,  February  15,  1H84.  Station.  Washington.  I>  0.  N  "<lle  No.  3  suspended,  No.  4  deflecting. 
Observer,  J.  E.  Maxfteld.  Time  of  beginning,  !th  45"  a.  m.  ("f.tli  meridian  time.)  Magnetic 
meridian  reads  55°  29*.] 

Deflecting  ne< 

Circle  east, Mic.  D, 

face  east. 

idle  facing  ont. 
Needle  4,  weiyliti-d. 

Circle  tsist, 

Mic.  i; face  east. 

Circle  west, 
face  west. 

Circle  west, 

face  east. 
Circle  east, 
face  west. 

Circle  east, fact-  east. 

S. 

N. S. N. 

S. 

N. 

8. 

X. S. 

N. 

S. 

N. 

0        / 33  08 
06 

O        ' 
34  20 

18 
o     / 72  02 71  58 

o     / 71  50 
46 

0        / 40  22 

U 

O        1 X>  SO 

52 
O       ' 
41  13 15 

0        / 

40  24 
26 0        / 

42  14 
16 

0        / 41  26 

24 

42  44 
42 O       ' 

41  53 

51 

33  07 34  19 72  00 71  48 40  1:3 39  51       41  14 40  25 42  15 

41  25 

42  43 

41  52 

33°  43' 
71°  54' 40°  07' 

40°  49'.5 

41050' 

af>w.t 

40°28'.2 
42°  03'.8 

37°ll'.5  =  u'« Mei 

U°  W=  (h 

Set  2. 

[Date,  February  15,  1884.    Station,  Washington,  D.  C.    Needle  No.  3  suspended,  No.  4  deflecting. 
Observer,  J.  E.  Maxlield.    Magnetic  meridian  reads  55°  29M 

Deflecting  needle  facing  out.    )j                                          Neeule  4,  weighted. 

Circle  east, Mic.  D, 

face  east. 
^MSrT*1     1'    Circle  wert,        Circle  west, 

face  east.             face  west.            face  east. 

Circle  east, 

face  west. 

Circle  east, 

face  east. 

S. 

N. S. N. S.           N. 

S- 

N. S. 

N. 

S. 

N. 

o     / 34  06 
04 

O        ' 33  06 
04 

O        1 
71  59 

55 
0        ' 71  51 

47 

O        '              O        1 

40  52       40  16 
48            12 

0        ' 41  10 
06 

0        / 40  30 
26 0        1 

42  12 

10 o     / 
41  11 

15 

o     / 
42  25 

23 

o     / 
41  20 

18 

34  05 33  05       71  57 
71  49 

40  50       40  14 41  08 40  28 42  11 41  13 42  24 
41  19 

33°  35' 71°  53' 
40°  32' 40°  48' 

41°  42' 

41°  Sl'.S 

40°  40' 

41°  46'.8 

37°  16'=  u'. Mean   41°  13'.  4=  i* 

Set  3. 

(Date,  February  15,  1884.     Station,  Washington,  D.  C.     Needle  No.  3  suspended,  No.  4  deflecting. 
Observer,  J.  E.  MaxtieUl.    Magnetic  meridian  reads  55°  29'.  ] 

Deflecting  needle  facing  ont. Needle  4,  wi-iKhted. 

Circle  east, 
Mic.  D., 
face  east. 

Circle  east, Mic.  E., 

face  east. 

Circle  west, 
face  west. 

Circle  west, 
face  east. 

Circle  east, 

face  west. 

Circle  east, 

face  east. 

S. N. 

S. 

N. 

S. N. 

S. N. 

S. 
N. 

S. N. 

0        / 33  55 
59 

O        ' 32  56 
33  00 O       ' 71  51 

53 

O       ' 
71  32 

30 
0        / 41  15 

13 
0        / 40  28 

H O       ' 40  44 46 
0       ' 

39  57 

59 

o     / 
42  03 

01 

O        ' 
41  17 

15 
O        ' 

42  14 
12 o     / 

41  20 

18 

33  57 32  58 
71  52 

71  31 
41  14 

40  27 
40  45 39  58 

42  02 41  16 42  13 
41  19 

'.'7'.  5 

71°  41'.  5 40°  50'.  5 40°  21'.  5 

41°  StK 

41°  46' 

40°  38' 

41°  42'.  5 

37°25'.5=»«'« Mean     41°  O9'.2=ijo 



EXPEDITION  TO  POINT  BABROW,  ALASKA. 5H7 

Set  4. 

II>:iti>.  KVI.niarv  15,  Iftrt4.     Sialit.ii,  Washington.   I).  C.     Needle  No.  .J  »u».pt.-udcd,  4  d«tl»ctill|;.     Ob- 
* -i  v.-v    IE.  Maxflvld.    Magnetic  meridian  reads  56°  29'.  | 

Deflecting  needle  facing  in. Needle  4,  weighted. 

Circle  i'a:it, Mic.  D., 

face  cast. 

Circle  east, 
Mir.  K., 

face  east. 

Circle  west, 
face  west. 

Circle  west, 
face  eaat. 

Circle  eaat, 

face  weat. 

Ciroln  eaat, 

faoeeaot. 

s. 

N. 

s. 

N. 

S. 
N. 

S. N. S. 

N. 

S. N. 

O        ' 
34  02 00 

O        ' 33  11) 
oe 71  49 

45 o      ' 71  42 38 0       ' 
40  44 

40 
0        / 40  15 

11 0        ' 

40  30 
a O       ' 

40  00 
39  56 

0        ' 
41  43 

47 

o     '     • 
40  46 

50 

O       ' 
42  21 

25 

o     / 

41  18 
H 

34  01 33  09 71  17 71  40 40  42 40  13 40  28 39  58 
41  45 

41° 

40  48 

W.  5 

42  23 
41  20 

33° 

35' 

7  1  •-•  43'.'. 

40°  27'.  5                 40° 

13' 

41°  51'.  5 

40«  20'.  2 

41°  34' 

37°  20'.  8-u'. MM 
40°  57'.1 

=10 

Set  5. 

[Dale.  February  15,  1884.    Station,  Washington,  D.  C.    Observer,  J.  E.  Maxfleld.     Needle  No.  3  sus- 
pended, No.  4  deri<'<-ting.     Magnetic  meridian  reads  55°  29*.] 

Deflecting  needle  facing  in. Needle  4,  weighted. 

Circle  east, 
Mic.  D, 

east. 

Circle  east. Mic.  K. 

face  east. 

Circle  west, 
face  west. 

Circle  west, 

face  east. 

Cir-.lo  east, 

face  west. 

Circle  east, 

face  east. 

s 

-s. 

S. 

N. s.     ;    N. 

S. 

N. 

S. 
N. 

S. 

N. 
O       ' 

40  02 
00 

40  01 

O       ' 
34  28 

30 0        1 33  23 

27 

O       ' 71  50 
46 

0        ' 71  30 
26 

42  28       41  37 
28             35 

0        / 41  50 
48 

O       1 
41  02 

00 

0       / 41  13 

15 

O        ' 

40  28 

28 o     / 
40  43 

43 

3429 33  25    ;  71  48 
71  28 

42  27    |  41  36 
41  49 41  01 

41  14 40  27 40  43 

330 

57'                     71° 

38' 

420  oi'.5 

41°  25' 

400  50/.5 
40022'          ; 

41° 

43'.'-' 

40°  36'.2 

37°  12'.5=«'o Mean     41°  09/.7=v> 

Set6. 

[D»t«,  Folmiary  15, 1884.     Station,  Washington,  D.  C.    Ob*<-r\  er,  •! .  E.  Maxneld.     Needle  No.  3  i 
pended,  No.  4  deflecting.    Maf?netic  meridian  reads  55°  29'.] 

Deflectinu  needle  facing  out. Needle  4,  weighted. 

Circle  east, Mic.  D, 

face  east. 

Circle  east, Mic.  R, 

face  east. 

Circle  west, 
face  west. 

Circle  west, 
I'iice  east. 

Ciri'le  east, 

face  west. 
Circle  east, 
face  oast. 

8. 

N. S. 

N. 
S. N. 

S. 

K. S. 

N. 

S. 

N. 

34  03 
01 

0      r 33  87 

05 

O       ' 
71  51 47 

0        / 71  48 
41 

0        / 
40  36 

38 
O       ' 

39  56 

58 

O        1 40  57 n O       ' 
40  20 • 

0       ' 

41  49 

47 

0        ' 

41  03 

01 0        / 

42  31 

29 
O       ' 

41  37 
35 

34  0'2 

3i  00 71  49 71  46        40  37 39  57 
40  58 

40  21 41  48 
41  02 

42  30 
41  36 

33° 

34 71°  47'.5 

400 

17' 

40°  39'.  5 

41° 

2.V 

41» 

42^  «!' 

4flo  28'.2 

11 

370    l»'.2=M'o M.MU     41"  Of.'.  1=11. 
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Set  7. 

[Date,  February  15,  18?4.    Station,  Washington,  D.  C.    Needle  No.  3  suspended,  No.  4  deflecting. 
Observer,  J   E.  MaxnVld.    Time  of  ending,  llk  55™  a.  m. ;  magnetic  meridian  roads  55°  29".) 

Deflecting  needle  facing  oat. Needle  No.  4,  weighted. 

Circle  east, mic.  D, 

face  east. 

Circle  east, 

mic.  K. 
face  east. 

Circle  west, 

face  west  . 

Circle  west, 

face  east. 

Circle  east, 
face  west. 

Circle  east, 

face  east. 

S. N. S. N. S. N. S. N. S. N. 8. N. 

O       ' 33  50 
48 

O       ' 33  02 00 
O       ' 71!  06 

02 

O       ' 71  53 

49 

0        / 
40  30 

26 
0        / 39  51 

47 
O        ' 41  31 

27 

o      / 40  47 
43 

o     / 41  36 
32 

O        ' 

40  47 

43 

o     / 
42  24 

20 

o     / 41  37 

3il 

33  49 33  01 72  04 71  51 40  28 39  49 41  29 40  45 41  34 

40  45 
42  22 

41  35 

33»  25> 71°  57'.5 
4V  08'.5 

41° 

07' 

41°  Oiy.5 
41°  58'.5 

400  37/.g 

41°  34' 

37°18'.8  =  u'o He 
in     41°  05'.  9  —  (o 

Set  8. 

[Date,  February  15,  1884.    Station,  Washington,  D.  C.    Needle  No.  3  suspended.  No.  4  deflecting. 
Observer,  J.  E.  Maxticld.     Time  of  beginning,  lb  00"  p.  m. ;  magnetic  meridian  reads  05°  L'9'.  1 

Deflecting  needle  facing  in. Needle  No.  4,  weialited. 

Circle  east, mic.  D, 

face  east. 

Circle  cast, mic.  K, 

face  east. 

Circle  west, 

face  west. 

Circle  west, 
face  east. 

Circle  east, 

face  west. 

Circle  east, 

face  east. 

S. 

N. S. N. 

S. 

N. 

8. 

N. 

S. 

N. 

8. 

N. 

o     / 34  00 
33  58 

0        / 33  11 
09 

0        / 
71  48 

44 

0        / 71  42 
46 

o     / 
41  00 40  56 

o      / 40  26 0        ' 

41  06 
02 

O        ' 40  25 

21 

o     / 40  49 53 
O       ' 

39  57 
4001 0        ' 

41  18 
22 

0        / 42  19 
23 

33  59 33  10 71  46 71  44 40  58 4024 41  04 40  23 40  51 
39  59 

41  20 42  21 

33°  34'.5 
71°  IS* 

40° 

41' 

40° 

43'.5 

403  1!5' 

41"  50'.5 

40°  42'.2 41°  07'.8 

37°  20'.2  =  u'o 
Mean     40°  55'  = 

=  1)0 

Set  9. 

[Date,  February  15,  1884.    Station,  Washington,  D.  C.    Needle  No.  3  suspended,  No.  4  deflecting. 
Observer,  J.  E.  Maxfleld.    Magnetic  meridian  reads  55°  29'.] 

Deflecting  needle  facing  out. Needle  X».  4,  weighted. 

Circle  east, mic.  D, 

face  east. 

Circle  east, mic.  R, 

face  east. 

Circle  west, 
face  west. 

Circle  west, 

face  east. 

Circle  east, 

face.  west. 
Circle  east, 

face  east. 

a 
X. 

S. N. 

S. 

N. 

S. 

N. 

S. 

N. 

S. 

N. 

o     / 33  30 
32 

33  31 

0         / 

32  30 32 

32  31 

C        ' 7225 27 

72  26 

0         / 72  04 

02 

o      ' 

41  21 23 
o      / 39  59 
40  01 o     / 41  00 40  58 

0         ' 

40  25 
40  27 

O        ' 

41  17 
15 o     / 

40  24 
22 

O        1 
41  20 

18 0        f 

40  34 
32 

72  03 41  22 40  00 40  59 
40  26 

41  16 40  23 41  19 40  33 

33°  01' 

72°  14'.5 

40°  41' 

40°  42'.5 40°  49<.5 

40°  56" 
40°  41'.8 40°  52'.8 

37°  22'.2=u'o Mean     40°  47'.3=i)o 
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Set  10. 

[Date,  February  15, 1884.    StBtion.Washington,  D.  C.    Needle  No.  8  suspended,  No.  4  deflecting.    Ob- 
server, J.  E.  Miixlirld.    Magnetic  meridian  reads  55°  29'.] 

Deflecting  needle  facing  in. Needle  No.  4,  weighted. 

Circle  east, mic.  D, 

face  east. 

Circle  east, mic.  K, 

face  east. 

Circle  west, 

face  west. 

Circle  west, 

nice  east. 

Circle  cast, 

face  west. 

Circle  east, 

face  eaat. 

8. 

K. 

8. 

N. 

S. N. 

S. 

N. S. N. 

S. 
N. 

o      / 
34  00 
33  58 

0        / 
33  06 

04 

o     / 
71  60 

46 
O        ' 71  41 

37 
0        / 
40  28 

26 
o     / 39  47 

45 

o     / 
41  48 

46 
o     / 40  66 

54 o     / 42  09 
13 O       ' 

4l  07 
11 

0         / 
42  18 

22 

o      / 41  15 
19 

33  59 33  05 71  48 71  39 
40  27 39  4G 41  47 

40  55 42  11 
41  09 

42  20 41  17 

33°  32' 
71°  43'.5 40°  06'.5 

41°  21' 
41°  40' 

41°  48'.5 

40°  43'.8 41°  44'.  2 

37°  22'.  2=u'o M 41°  14'  -i|o 

Set  11. 

[Date,  Febrnary  15, 1884.    Station,  Washington.  D.  C.    Needle  No.  3  suspended,  No.  4  deflecting.    Ob- 
server, J.  E.  Maxfield.    Magnetic  meridian  reads  55=  29'.] 

Deflecting  needle  facing  out. Needle  No.  4,  weighted. 

Circle  east, mic.  D, 

face  east. 

Circle  east, mic.  R, 

face  east. 

Circle  west, 
face  west. 

Circle  west, 
face  east. 

Circle  east, 
face  west. 

Circle  cast, 

face  east. 

S. 

N. S. 

N. 

S. N. 

S. 

N. 

S. N. 

S. 

N. 
33  64 

52 

o     / 
32  58 

56 

0       / 

72  10 

08 

o     / 72  04 

02 

O       1 40  42 

38 

0        / 40  06 
02 

o     / 41  04 
00 o     / 

40  27 
23 o     / 41  33 37 o     / 

40  34 
38 

0        t 42  07 
11 0        ' 

41  08 

12 

33  53 32  57 72  09 72  03 40  40 40  04 
41  02 

40  25 41  35 40  36 42  09 41  10 

33°  25' 

72° 

Off 

40°  22' 

40°  43'.  5 41°  05'.  5 41°  38'.  8 

40°  32'.  8 41°  22'.  5 

37°  14'.  5=«'o Mean     40°  57'.6=ij<i 

Set  12. 

[Date,  Felirnar.v  15, 1884.    Station,  Washington.  D.  C.    Needle  No.  3  suspended,  No.  4  deflecting.    Ob- 
server, J.  E.  Maxfield.    Time  of  ending,  2b  20m  p.  m. ;  magnetic  meridian  reads  55°  29'. 1 

Deflecting  needle  facing  in. Needle  No.  4,  weighted. 

Circle  i-:iMt, mic.  D, 

filer  elist. 

Cirelo  cast, mio.  It, 
i':ii  'e  east. 

Circle  west, 
west. 

Circle  west, 
face  east. 

Cilrle  east, i'.iei:  west. Circle  east, 

face  eaM. 

S. N. S. N. S. 

N. 

S. N. 

S. 

N. 

S. N. 

o     / 
33  58 
34  00 

O       ' 32  56 
58 

0        / 
71  48 

52 

0        ' 71  30 
34 

O        ' 40  38 
36 

O        ' 39  55 
K 

O       ' 41  15 

17 

0        ' 40  30 
28 0        ' 

41  43 
41 

0        / 40  55 
53 O       ' 

41  17 

15 o     / 

42  S 

33  59 32  57 71  50 71  32 
40  37 

39  54 41  16 40  29 41  42 40  54 41  1C 
42  06 

33°  28' 
71°  41' 

1.V.5 
Id'  52'.  5 

41°  18' 41°  41' 

40°  34' 

41°  29'.  5 

37°  25'.  5=U'o 
'     41°  01'.8=>io 



590 EXPEDITION  TO  POINT  HAUHOW,  ALASKA. 

DETERMINATION*  Of  THE  MOMENT  OF  MASH  (Mi)  OF  THE  MASS  KING   ACCOMl'.l.\  Yl.\<:    TllEODO- 
LITE  MAGNETOMETER  NO.  11. 

The  mass  ring  aocompauyiug  theodolite  magnetometer  No.  11  is  of  brass  or  gun  metal,  and 
has  no  distinguishing  mark  on  it.  Its  weight  was  determined  at  the  Coast  and  Geodetic  Survey 
Office,  by  E.  B.  Lefavonr,  April  29,  1881,  and  found  to  be  300.767  grains. 

The  following  measurements  to  determine  the  inner  and  outer  diameters  were  made  at  the 
Coast  and  Geodetic  Survey  Office  by  Assistant  O.  A.  Schott: 

1881,  April  20.    Temp.  77°  F. 

Outer  diameter.      Inner  diameter. 

3.778<- 

.778 

.780 

.780 

3.779 
2.  95»' 

2.  954 2.952 

•J.  !).-_' 
2.953 

1881,  April  30.    Temp.  73°  F. 

Outer  diameter.     Inner  diameter. 

1.  489™ 

.489 

.490 

.400 
1. 4895 

1.  160'" 

.159 

.161 .160 

1.1600 

Thickness  of  ring=0.  529""=0.  208'" 

3.  779""=1.  4878'" 

Outer  iliaim't«r=l.  4886 

2.  953«»=  1.1626" 1.1000 

Inner  diaineter=l.  1613 

'.   1100.767 

C' 

(.74431-^0.55398 

0.89119 

U i  at  75°  Fah. =0.93070 

0.89119  a.  94!W 

300.  767  2.  478L>3 
288  (ar.  i-o.)  7.  f.4l«i1 

MOMENT  OF  M.ISf!  (M,)  OF  THE  .l/.KSX  A'/.W;   K'l'dM l'.1.\yi Ml    THKOIHIL1TK  MAGNETOMETER  NO.  11. 

M{  =0.03070  at  75°  Fall. 

MI  at  any  temperatnre  t  will  be 

0.93070  [l+.00002(*-75)] 

I 
Tempi-ratuiv. Log  Jfi- 

10°  F. 9.  96824 
20 

33 

30 42 
40 51 
SO 

59 

60 68 
70 77 
80 85 
90 9.96804 

COMPUTATION  OF  THE  MOMENT  OF  MASS  (AI)  OF   THE   LONG   MAGNET  L,,  ACCOMPANYING    THR 
TIIKODOLITE  MAGNETOMKTKU  .\Y».   11. 

[Station,  Maj;u«tic  Oliwrvatur.v,  Waskiugtou,  I>.  0.     Observer.  M.  Smith.     Dale,  Juno  10,  1861.] 

Log's. 
Log's. 

r,* 

T* 

Tf-T*      28.016                                                                1.44741 
!  29.657  (a.  c.)                                                         8.  52787 

•ft 

1.  44740 28.016 
Jfi                                                                           9.96871 

Ti> 

1.70097 57.  673 
29.  637      2:  at  63.^4  Fah.             =0.  87900                    9.  94399 

(63.4-G2)  X  .0000130     =.00001904              5.  27UC7 

Kcilucluin  to  02°  Fah.  =  -0.  U0002                5.22306 

M  at  62°  Fah.  =0.87898;  w=l 



EXPEDITION  TO  POINT  BARROW,  ALASKA. 

[Date,  Juno  11,  1881.] 

tog1*. Log's. 

T,' 

r» 

n«-T» 

28490                                                                     1.45478 
30.214  (a.  c.)                                                     8.  51979 

7* 

1  -10494 Mi                                                                          9.  96882 

Ti' 

ft 

IV 

!  70808 

1.  ir.«72 1  7GS05 
1.4.-M83 
1.76849 5S.  739 58.680 

58.499 
28.492 

30.?  10 

30.  188 
.If  :il  70".  8  FaU.            =0.87779                 9.94339 
(70.8-62)  X  .0000136    =     .  OOOlloliti           0.  30380 

28.496 30.  214 

M  at  62°  Full.  =0.  87761  ;  w=2 

[Date,  Juno  17,  1881.] 

Log's. Log's. 

Ti* 

T* 

r.-'-r» 

T> 

1  -Nil"" 

29.241                                                                      1.48599 
31.020  (a.  c.) IV 

T* 
T,« 

r. 

.  77H24 

.  4IMT.! 

.  411.™) 

1.  46477 
1.  78028 
1.46584 
1.  78086 

60.  012 

60.  295 

60.  r.RO 60.  :i75 

29.  159 
29.  19i! 29.  231 
21).  266 

99  281 

30.  853 

81.090 
31.349 
31.  10.1 30  889 

Mi 

J/:it87°Fah.                 =0.8775:!                  0.01326 
(87-62)  X  .0000136        =     .000310(1             G.  ;.:,14H 

r» 
r,> 

7* 

.  779<i2 •10559 
l.  77n:o 
1.  46620 

60.  1S7 
60.203 

29.  290 
29.255 

BD.8B1 
30.948 

kcilm-tion  to  62°  Fah.=  -.  000»i                 6.  4T474 

M  at  62°  Fah  —0  87723    «••-? 

29  241 
31.  020 

[Date,  January  28.  1884.    Observer,  J.  K.  Maxlu-M.] 

Log'a. Log's. 

ty 

T* 

Ti'-Z" 

29.099                                                                     !.  46388 
30.935  (a.  c.) 

T* 

46429 

Mi                                                                    9.  £6850 

Ti' 
ft 

.  77801 
li:;<tl 

1.46410 
1.  77840 

39.980 

60.  034 

29.114 
29.  101 

30.866 

30.  933 

If  at  46°  Fah.                =  0.  87496                 9.  94199 
(62-46)  X  .0000136       =     .0002176             n  :::;7tir. 

T* 

.46334 
Reduction  to  62°  Fah.—  +.  00019                 6.  27965 

29.099 30.  835 Jf  at  62°  Fah.  =0.87515;  l»=3 

RECAPITULATION. 

M  at  any  temporal 

Date. 
Jlf  at  6L"  Kali. 

» 

1881. 
Juue  10 
Juno  11 
June  17 

1884. June  28 

ure  t  w 

0.  87898 
0.  87761 
0.  87723 

0.87fl5 

1 
2 
7 

3 

4    [1 

+  .0000136  ((-620)] 

0.  87694 

ill  be  0.8768 

Tempttraturu. 
Log* 

60" 

50 
40 
30 

20 

10 
0 

-10 -20 

-30 

9.  '.ir.'flfi 90 
84 

78 

72 
66 
60 
54 
48 

9.  94242 



592 EXPEDITION  TO  POINT  BARROW,  ALASKA. 

[Bane  Station,  Washington,  D.  C.    Tear,  1884.    Kew  Dip  Circle  No.  23.    Observer,  J.  E.  Maifleld.] 

Jan  30  Needle  2    
O           '    70    39.3 o        / Jan.  30  Needle  3  needle  4  deflect* O           ' Feb.  15  Needle  4  weighted.                  41    16.  0 

Needle  2           ....         :if>.  » ing                                                  37    20  2 41    13  4 

41     Ur)  '' 

ing     1     37    10.1 
40     57.  1 

70    35.9 21.9 41     09.  7 

   70    40.  1 
14  6 

11     OJ  9 

Needle  2                36.1 
40     55.  0 

7ll     IIS.  1 

41 

40    57  6 

Feb.  1  Needle  2 70    39  0 41     01  8 

40  5 70    39.7 flo=  70    39.4 

1Y1>.  2,  Needle  2    
   7d 

37  8 

Feb.  1,  Needle  3,  needle  4  deflect- 
ing                                                     37    10  4 

uo=  29    35.0 

Needle  2 o3  9 
Feb  2  Needle  3  needle  4  detlect- 

ing              37  '17.  5 

Recapitulation. 

Jan.  30. 
Jan.  31. Feb.   1. 
Feb.  2. 

o        / 
70    35.  9 

38.1 
39.7 
35.6 

70    37.  3=flo 

Recapitulation. 

O           1 

Feb.  15,  Needles,  needle4  deflecting.  37    11.5 
16.0 

20.  8 
12.5 
19  2 
18.8 

Jan  30  Needle  4  weighted 
O             ' 

41    53  8 

Jan.  31..          15.9 
Feb.  1..         10.4 

Feb    2            17  5 

20.2 
22.2 
22.  2 

41    24  7 14.5 
'                       K 12.1 

37    16.  0=u'o 

25.5 

43.6 

O'J  3 

yo  =  37     19.1 

41     22.4 

....  41     17.6 
Feb  2,  Needle  4  weighted 41    44  5 

..-      , 

T  ftrr' 

U«xyn<!<r<j(to». 

Jan.  30. 
Jan.  31. 
Feb.  1. 
Feb.  2. 

0             ' 

41    53.8 
22.4 
17.6 
44.5 

41    34.6=>)o 
70    37.3=9o 

Sin  u  o  =  sin  29°  02'.  7                          9.  68619 
Sin«'o  =  sin37    16.0                          9.78213 
Secijo  =  sec41    34.6                          0.  12606 

2)  9.59438 
9.  79719 

See  »o  =  sec  70°  37'.  3         0.  47912 
.Ho        =4.378*                     0.64128 

Sin  «o  =  8in29°  35'.  0 Sin«'o=6in37    19.1 

Sec  .)<>  =  sec  41    04.4 

2)  9.59880 

See  9o  =  s<>c70°  39'.  4*           0 
St,        =4.378'                           i>.  CtlL'S 

29    02.7 A          =S.  2716                     0.  91759 A          =8.  3282  1                      0.  92055 

*  Deduced  from  annnal  observations  for  18  years,  1887-'84. This  value  of  A  is  to  be  used  only  in  connection  with  observations  made  at  TTglaamie,  Alaska,  previous  to  September,  1882,  a  different 
ving  been  employed  after  August,  1882. 



EXPEDITION  TO  POINT  BARKOW,  ALASKA. 503 

APPENDIX  No.  3. 

OBSEKVATIONS  MM>K  AT  UGLAAMJK,  ALASKA,   I  \  1HH1-V:>-'H3,  FOR  DKTKRMINING   Till: 
M.id  \ET1V   !>!,<  /./A.-mCLV,  lOUETllKl!    tl'ITH    Till-:  COM  I'l'TA'J  1HS  A.\l>  .1   HEcAl'l  1  1  LA  ljn.\  111* 

[Computer,  E.  H.  Conrtenajr.] 

[Iiatr.  1  'r.  '('1111)1  r  1  1.  1SS1.     I  r.-ii  iimi-iit,  t  lundoliti'  magnetometer  No. 
11.      •                       [ispemlct  .     Observers  :  Cassidy,  Murdoch,  Smith, 

ami  Ihtik.     Karh  |HMIII\  value  is  tin-,  mean  ol1  iive  readings,  which 
an-  n  cm,  ten  in  iln-  •  uliMTvatious  of  variations."] 

[Date,  January  24,  1H82.     Instrument,  tht  oilnlitc  magnetoiMftrr  \n. 
11.     Maun,  i  I.,  siirtjM  idled.    OhserscrH:  CaMidy,  Mnrdoob,  Smltb, 
ami  l)ark.     Ka.-h  hourly  vuhh'  i,-.  ilif  un  :ni  of  live  readings,  which 

are  recorded  in  tho  "observations  of  variations.  "J 

Time. 
Ifeon 

readings. 
Computation. 

Time. 
Mean 

readings. Computation. 

1  a.  m. 
2  a.  in. 
3  a.  m. 
4  a.  m. 
5  a.  m. 
6  a.  m. 
7  a.  m. 
8  a.  m. 
9  a.  m. 

10  a.  m. 
11  a.  in. 
12  m. 

1  p.  m. 
2p.m. 
3  p.m. 
4  p.  m. 
5  p.m. 
6  p.  m. 
7p.m. 
8  p.m. 
9p.m. 

10  p.  m. 
11  p.  m. 
12  p.  m. 

Sum 
Mean 

4. 
21.70 

27.  113 25.14 
27.04 
28.27 
24.02 
23.96 

19.91 
23.  15 
25.39 •jo.  '.<;> 
21.32 

22.53 
16.90 
24.43 
24.  09 
•24,  74 

24.36 
24.  62 
24.71 
23.68 
23.04 

21.82 
23.00 

1  a.  m. 
2  a.  m. 3  a.  m. 
4  a.  m. 
5  a.  m. 
6  a.  m. 

7  a.  in. 

8  a.  m. 1>  a.  m. 

10  a.  m. 

11  a.  m. 
12m. 

1  p.m. 
2  p.m. 
3  p.  m. 

4p.m. 5  p.  m. 

6  p.  m. 7  p.  m. 

8  p.  m. 
9p.m. 10  p.  m. 

11  p.  m. 

12  p.  m. Sum 

Mean 

d. 
36.37 
39.69 

•M.  Cri 

36.84 
41.47 
35.05 
:;7.  57 

:iii.  4ii 
41.54 

37.  U5 

62.32 

34.  fill 

•.n.'.m 

:i5.  12 
32.11 
41.  61 

45.  r>;> 38.15 
40.14 
35.  01 

35.33 
38.  71 

37.70 

Lino  of  detorsion             ..                            18°  00' 

Azimuth  circle                                   5  «  '  2™    1J 
Azimuth  circle         .                       J  A-  -j;'    -'[ 

j  Ji.     o_     1  .i 
Heading  of  mark. 

At  beginning  of  a.  m.  obaerva-  (  A.     99    59 
tions                                              (  B     280    01 

Reading  of  mark. 

At  beginning  of  a.   m.   xliM'rva-     ,\  .     '.>  ~> linns                                                     B     ''75    51 

At  end  of  p.  m.  observations     \ At  end  of  p.  m.  observations    

Mean  —  Jan.  23,  10.30  p.  m             95    53.  5 Mean                   ICO    00 

Mean  scale-reading  of  east  and  west Mean  scale-rraitiii;:  M1  1  ast  and  west 

diff.=           11.73 
diff.=            3.88 

Reduction  to  axis              .                      0°  43'.3 
Azimuth  circle  reads               232    12.0 Azimuth  circle  reads       .....      ..      229    21.0 

Magnetic  meridian  reads       231    28.7 Magnetic  meridian  reads       229    35.3 

Azimuth  of  mark         96    13.0 "Azimuth  of  mark             96    13.0 
—  566.  40 

=    23.60 
Magnetic  declination                       35    15.  7  E. 

—  -  841.  10 

=    32.21 
Magnetic  declination                    37    28.  8  E. 

'Former  determination  of  axis  =  34.80,  April,  1882;  determination 
=  35.85,  mean  =  35.33 

*  Mean  of  six  determinations  made  at  Washington,  D.  C.,  in  Jane, 
1881,  and  February,  1884. 

[Date,  A 
Magu 
Dark. 

ipril  18,  1882.    Instrument,  theodolite  magnetometer  No.  11. 
)t  L,,  suspended.    Observers  :  Cassidy,  Murdoch,  Smith,  awl 

[Date,  May  24,  1882.    Instrument,  theodolite  magnetometer  No.  11. 
Magnet  L,f  suspended.     Observers:  Cassidy,  Murdoch,  Smith,  and 
Dark.] 

Time. 
Mean 

goale- readings. 
Computation. 

Time. 
Mean 

scale- 

readiiivjs. Computation. 

1  a.  m. 
2a.m. 
3-iLm. 
4  a.  m. 
5a.m. 
6  a.  m. 
7  a.  m. 
8a.m. 
9a.m. 
10a.m. 
11a.m. 
12m. 

1  p.m. 
2  p.  in. 
3  p.  m. 
4  p.  m. 
5  p.  m. 
6  p.m. 
7  p.  m. 
8  p.  m. 
9  p.  m. 

10  p.  m. 
11  p.m. 
12  p.  m. 

Sum    ̂  
Mean  = 

d. 
30.28 

,  4:1.  m 
48.56 

42.  60 

44.90 
47.  U4 
45.  40 
411.32 
42.15 
48.28 
4.'..  79 

411.  M 

45.  M 
55.  61 
45.12 
51.15 

61.52 

66.  20 
49.92 
41.  (17 
BL7B 

Sending  of  mark. 

At  beginning  of  a.  m.  observa-  C  A.   275°  54' 
tions                                               (  B  '    95    53 

1  a.  m. 
2  a.  m. 
3a.m. 

4  a.  m. 5  a.  m. 
6a.m. 
7  a.  m. 
R  a.  m. 9  a.  m. 

10  a.  m. 
11  a.  ::i. 

12  m. 

1  p.  m. 

2  p.  m. 
3  p.  m. 
4  p.  m. 
(i  p.  in. 

7  p.  m. 
8  p.  m. 

'J  p.  m. 

10  p.m. 
1!  p.  in. '2  p.  in. 

Sum 
M.  an 

d. 

30.  54 
39.  37 
39.77 3!).  60 

39.11 

:',:i.  45 

411.  37 

:i!l.  4.1 

39.  18 

33.  (i7 
B8.U 

31.14 
37.18 

42.  74 44.  19 
41.72 
51.16 

54.14 50.98 

39.85 
3!l.  (14 

Heading  of  mark. 

At  beginning  of  a.   m.  obsorvu-  <  A.    276°  28 tinris                                              (  B       96    30 

At  end  of  p.  m.  observations     < * At  end  of  p.  m.  observations     ! * 

Mean           275    53  5 Mean          ..       ..                     Ttf    29.0 

Determination  of  axis  of  magnet. Determination  of  axis  of  magnet. 

Scale.     Scale-readings.    Mean.    •^J^J*    Axis. Scale.     Scale-readings.    Mean.    ̂ .'."Jl''     Axis. 

d. 

E             33  0         55  0       44  00 
d. 

T3             33.9         36.2       35  O.'i I               31.0         33.5       32.25       42.60       37.42 

E              37.  8         44.  0       41.  20       28.  50        :i4.  ,-5 
I               20.5         29.0       24.75       42.511 
E              10.  2         47.  5       43.  85       29.  17 
I               30.2         37.0       33.60       40.05       36.  S3 
E                              40  0       36  "5 

I               30.0         43.0       36.50 

E              33.5         39.5       30.50        ;i5.  !i'.'       36.21 
I               2C.  2         44.  5       35.  :I5       36.  43 
E             33.2                            US       31.  !:: 
I               22.  5         44.  5       33.  50       36.  02       34.  76 
E                               38  2       35.  70 

Value  of  one  division  of  scale                3'.69 Value  of  one  division  of  scale             =3'.  69 

Scale  rev.ding  of  axil*              "M.  68 i  ami  wot 
Mean  seMe-ir.ii  inur  of  east  ami  west 

=  1112.81 
=      47.  62 

=  974.  00 
=    40.58 

dill1.               .11.77 diff.  —             4.  90 

Line  ol'  lie-      °      ' 
torsimi         1." 

.„    ,   <  A.  •.':•!   i:: Az'C11i  B.     51  13 

l.llli-ilfllf-         0         ' 

t   .isi.'ll             1", .         .    (  A.  2111   30 

A7-'"iB.    
51  M 

Mav'm-t  if  meridian  reads        2;tl     5t!.  4 

Mean  iv:idin<_'ol'iiKirk        27~i     53.5 

Mai:i)cli<'  im*iitU:in  n.-:uts        _;il     48.  1 

Ma^in'tir  llei  'in  ition                       39    4!l.  '.I  K MnpH'Mi'  ilfrl'iiatiim                     39    Oil.  1  K. 

J!.  EX.  .4.1   75 
ObaetTftttoua  tiuule  May  23. 
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Observation*  for  determining  the  absolute  magnetic  declination — Continued. 

[Date.  Jnne  17. 1882.    Instrument,  theod.  magnetometer  No.  11.    Mag- 
net L,(«napendcd.  Observers:  Cassidy.  Murdoch,  Smith,  and  Dark.] 

[Date,  Jnno  18, 1882.    Instrument,  theod.  m.i  No.ll.    Mag- 
net L/,  suspended.  Observers:  Cassidy,  Murdoch,  Smith,  and  Dark.] 

Time. 

M.MI. 

I  scale- I  readings. 
Computation. 

Mean 

scale  - 

ivadil.gs. Computation. 

1  a.  in. 
2  a.  in. 
3  a.  m. 
4a.m. 
r.  a.  m. 
6  a.  m. 
7a.m. 
8a.m. 
:i  .1    in. 

10  a.  m. 
1!  :i.  in 
12m.... 

54.80 

lil.  Mi 
62.50 
60.34 
57.63 
68.15 
52.06 

x.  :n 
61.67 
60.18 

Reading  of  mark. 

At  beginning  of  a.  m.  ob-  J  A.  277    06 
serrations   <  B.     97    04 

'     end  of  p.  m.  observa- <         tions    »          

Reading  of  mark. 

At  beginning  of  11.  in.  ob-  (  A.  Til    09 lions.   )  B.      97     04 

At  end  of  p.  m.  observa-  J         tions..   \          

M,;u, 
277    05.0 

Mi-:.,!  . 

277    06.5 

Determination  of  axis  of  magnet. Determination  of  axis  of  magnet. 

Sum   =  707.81 

Line  of  detor-      15 

A  /,.  circle CA.   51     30 

}B.  281    20 

Scale. Scale-read- ings. 
Moan. 

Altn'te mean. 
Axis. 

£ 
I 
E 
I 
E 
I 
E 

34.8 

20.  8 
28.0 
25.6 
28.0 41.8 

•28.  2 

36.0 

40.4 
40.0 
47.0 
41.0 
27.5 
43.3 

35.40 :)5.  10 
:I4.00 

36.25 
35.00 34.65 

35.75 

d. 
34.70 35.68 
34.50 
35.45 
35.37 

34.90 :u.  S4 
35.  37 
35.23 
35.  01 

Value  of  one  division  of  scale  — 

Scale*reading  of  axis   

1465. 55 

Mean 

36.  G 
20.7 
29.0 

17.8 
27.0 
19.8 

38.0 

50.7 

36.0 

47.2 
43.3 

46.7 

43.  65 
39.90 

32.50 
35.15 

31.40 

42.  35 

41.77 
30.42 37.52 

31.95 
3R75 

35.06 35.16 

as.  01 

33.  55  rej 

35.07 

Value  of  one  division  of  scale  =       8'.  69 

35.07 
I  Line  of  detor- 

15 

A».  circle. 

Scale- reading  of  axis    35.  07 
Mean  scale-reading  of  E.  and 

W.  magnetic  elongation. . .  61.  06 

diff.= 

25.99 

Beduction  to  axis      +1    35.9 
Azimuth  circle  reads         51    29. 6 

Magnetic  meridian  reads  53  05. 4 

Mean  reading  of  mark    277  05.  0 
Azimuth  of  mark    96  13.0 
Trne  meridian  reads    13  18.0 

Magnetic  declination      39    47.  4  E 

[Date,  Jnly  19-20, 1882.    Instranwnt,  theod.  magnetometer  11.    Mag- 
not  L/(  suspended.  Observers:  Cassidy, Murdoch. Smitb.andDark.j 

I  Da  I.-.  August  in.  J-*2.    Instrument,  theod.  magnetometer  No.  11. 
Magnet  L,,  suspended.    Observer:  A.  C.  Dark.J 

Time. 

I  a.  m   
2a.  in   
3  a.  m   
4  a.  m   
5a.  m   
6a.  in   
7  11.  in   
8:1.  in   
II  a.  in   

10  a.  m   
11  a.  m   

1  p.  ui 
2p.iu 3p.  m 
4  p.  m 
5  1).  Til 

6p.  ill 
7p.  m 
8  p.m 
9p.m 

10  p.  m 
11  p.  m 
12p.m 

Sum 
Mean 

Mean 

scale- readings. 

d. 55.  60 

46.63 44.69 

44.26 44.17 

43.  (16 
59.  31 
42.65 
47.  22 

44.74 M.  S3 
44.15 

34.00 
52.40 
53.30 

57.20 
63.18 
58.20 55.85 
iil.  99 
5.1.  60 

44.95 
47.82 
49.72 

.  l.lfli).  % 
in.  C2 

Computation. Time. 

Mean 

scale- 

readings. 

Keadiiig  of  mark. 

\  At  beginning  of  a.  m.  ob-  $  A.  277  28 
diit-ct   )  Ji.  97  26 

,  At  end  of  p.  ui.  observa- J  A.  97  04 
tions,  reversed   /  B.  277  06 

Mean 277    16 

Determination  of  axis  of  magnet. 

.Scale. Scale-read- ings. Mean. 

I  Altn'tej 

!      Mll"lli        ' 

35.0 10.0  i 

31.0 
26.0  ! 

27!  0 
36.5 

35.2 

52.0 46.0 

33.0 40.0 
32.0 
46.5 

35.10  |   

37.  55 40.00  !  30.25 
29.50  i  40.50 
41.  00  I  29.  50 

Axis. 

d. 
•_">.  50 

4).  50 41.25 

34.28 
35.  IS 
35.00 

35.25 35.37 

1  a.  m 
2  a.  m 
3a.  m 
4  a.  m 
5  a.  m 6a.  m 

7  a.  m 
8a.  m 
9  a.  in 

10  a.  m 
11  a.  in 

12m 

Value  of  one  division  of  scale  =r       :: .  i 

Liin-  of  detor- 
Sinn  ........ 

AT.  circle  [A; 

15 

02    31 

30 
28 

Sato-reading  of  axil.  .     —  :i."i.  ol    3?.iu Menu  scale-rending  of  E.  and 
\V.  magnetic  elongation  .    .  4!l.  02 

din".  = 

•.n  to  axis         -H 

Azimuth  circle  reads     -      "'2    20.2 

1  p.  m 
2  p.  m 
3  p.  m 
4  p.  m 5  p.  m 
6  p.  m 
7p.m 
8  p.  m 

9p.ni 
10  p.m 

11  p.  ui 
12  p.  m 

d. 
31.28 

:!!i.  r.r. 
37.  64 
38.64 

35.38 39.  10 

39.38 

37.00 

37.46 
35.03 
38.51 

37.28 
29.  01 

67.48 
58.88 
46.  18 
43.  48 
47.60 
52.81 
42.66 

33.  .% 41.32 

18.61 

Computation. 

Reading  of  mark. 

At  beginning  of  a.  m.  ob- C  A. servat  ions   )  B. 

At  end  of  p.  m.  observa- (A. 
tions   )fl. 

Mean. 

56 
54 

A3 

H 

359    53.8 

Determination  of  axis  of  magnet. 

Altn'te 
mean. 

MaLZla  t  i<    im-ui!,:i,.  i  ruils  53  23.0 

.H'MII,  nl  n::u  K    277  10.  (I 
A/.imutliof  mark    IX;  l::.  o 
True raertdtao  reada    l:!  2:1.0 

.in -linai  -.11  ::'.!  M.  0  K. 

I.ini-  of  d. -tin - 

ir. 

32.0 
5.7 

33.2 
2J.  2 
16.5 
17.  5 

36.0 

39.0 

51.0 49.5 
35.4 

85.0 

40.2 

47.0 

35.50 
28.35 

41.  35 28.  80 
40.75 

28.85 
41.50 

38.4:! 
41.05 

1  71) 

41.  13    34.  M 

Value  of  one  division  of  scale  =       3'.  69 

leading  of  axis    34.  92 
i-uii  Bella-reading  of  E.  and 

W.  magnetic  elongation. . .  41.  :i"> 

dill'. 

6.43 

ion  to  axis  .........     -;  0 
Aximnth  circle  teada  .......    354    09.0 

10 
08 

nl'  mark  ......     3"(' Aziunilliof  mark  ...........       46    36.0 

Trne  meridian  reads  ........    313    17.  x 

Magnetic  declination     41    .  i.  it  K 
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Observations  for  determining  the  ahxolute  magnetic  <l<'<-liitati<m — Continued. 

(Date,  August  :il.  IJ-H:-. magnetometer  No.  11. 
and  Maxfield.] 

(lot.tlngen   time.     Instrument,    theodolite 
Magnet  L,,  suspended.    Observer* :  Dark 

1 1  i.ii...  SL-ptember  14,  1S82,  local  time,    Instrument,  U.  a  C.  and  G.  8. 
anlfllumunetameterlfo.il.    Magnet L/(  suspended.   Obwrven- Dark  am!  Maxneld.] 

Time. 
Mean 

scale- 
Compntatinn. Time. 

Mean 

scale- 

Compntation. 

H.  00  a.  MI. 
«.  15  a.  ui. 
8.  30  a.  m. 
H.  4.">  a.  m. 
(I.  00  a.  111. 
!t.  15  a.  m. 
9.  30  a.  m.  I 
!>.  4")  II.  1U. 

10.0  I  11.  111. 

In.  ir.  ii.  m. 
10.  30  II.  ill. 
10. 4fin.  m. 

11.00  p.m. 
11. 15  p.  m. 
11.30p.m. 
11.45]).  m. 
12. 00  p.  m. 
12. 15  p.  m. 
12. 30  p.  m. 
12. 45  p.  m. 
1. 00  p.  m. 

Sum   
Mean  ... 

<t 
r,C.  40 

IL>.  'jr. 
43.60 

43.40 
46.  50 

41;.  r,:> 43.30 
4.\  00 
45.75 
41.75 

41.40 

45.30 
42.30 
44.20 
38.  50 

37.70 
39.  90 
40.60 
41.50 

Beading  of  tnarlc. 

o        i At  beginning  of  a.  m.  observa-  <  A.  359    51 
tiom   {  B.  53  . 

At  ••ml  of  p.  m.  observations  . .  j  £     :IS" 
Mean. 

S3 

359    52. 0 

8  a.  m   
9  a.  m   10  a.  m   

11  a.  m   
12m   

1  p.m   

d.  Heading  of  mark. 
42. 90  o       < 
•Hi.  iin     At  beginning  of  a.  m.  ob-  <  A.  360    51 
.VI.  70         servations   |  B.  52 
36. 10  I  At  end  of  p.  m.  observa-)  A.  359    5] 
40.  KO  i      tions   }B.  52 
41.7.-,    

Mean    359    »].. 

Value  of  oue  division  of  scale...        =3'.  ( 

Scale-reading  of  axis   
Mean  scale-reading  of  east  and 

west  magnetic  elongation   

diff. 
 =" 

34.92 

42.89 

Readings  of  the  differen- tial ii  M  i  I  i  I  :i  r  taken  at  9, 
10,11  a,m.,  and  12  m. and  at  1  p.  m. 

7.97 

!)«>.  HI 
42.89 

Line  of  de- 
torsion...     15 

A-f..  cir-CA.  354    11 
ole  . . . )  B.  09 

Reduction  to  axis   +    0    2!>.  4 
A  zimuth  circle  reads      354    10.0 

9  a.  in  . 
10  a.  m . 
11  a.  m . 

12m  ... 

1  p.  m  . 

538 

553 
510 
521 
525 

Magnetic  meridian  reads    354    39. 4 

d. 
43.85 

529.0 

521.7 

Mean  reading  of  mark      359    52.0 
Azimuth  of  mark        46    36.0 
True  meridian  reads      313    16.0 

—1. 98     =     7. 3 

41.87 

Magnetic  declination      41    23. 4  Ii Line    of    detor- 
sion       15 

A«.  circle..^'354 

Valueofonedivision  of  scale. 

Scale-reading  of  axis   
Mean  scale-reading  of  east 

and  west  magnetic  elonga- tion  

=3'.  119 

:;:.  ii:, 
41.  S7 

diff.  ̂  

e.82 

Reduction  to  axis      +0    25.2 
Azimuth  circle  reads      354    10.0 

Magnetic  meridian  reads  354  35. 2 

Mean  reading  of  mark    359  51. 5 
Azimuth  of  mark    •!(»  36.  0 
True  meridian  reads    313  15.5 

Magnetic  declination      41    19. 7 

*Krom  observations  uf  August  19  and  September  30,  1882. 

[Date,  September  30, 1882,  local  time.  Instrument.  U.  S.  C.  and  <}.  S. 
uninlarmaprnetometerMo.il.  Magnet  I,,,  suspended.  Observers: 
Dark  and  Maxfield.] 

[Date,  October  14,  1882,  local  time.  Instrument,  U.  S.  C.  and  G.  S. 
unin'larmapnetoinetCTNo.  11.  Magnet L,, suspended.  Observers: Dark  and  Maxneld.J 

Time. 

8a.m.. 
9  a.  m.. 

10  a.   111.. 

11  a.  m . . 
12m..., 
1  p.  m. . 

Mean 

scale- readiniia. Computation. Time. 

d. 
41.40 
41.20 
39.85 
38.90 
37.90 
37.00 

Rc;ul  ings  of  the  differen- 
tial unifilar  at  8.  9,  10. 

11a.m.,  and  12  MI.  ami 
at  1  p.  m. 

Heading  of  mark. 

At  beginning  of  a.  m.  ob  <  A.  359  52 
servaticne   \  B.  50 

At  end  of  p.  m.  observa- C  A.  359  50 
tions   JB.  :>•• 

Mean. 359    51 

8 a.  m. 9  a.  m. 
10  a.  m. 
11  a.  m 
12  IP  ... 

1  p.  m- 

M.'.'IIL 

readings. 

d. 

49.00 

50.55 
32.00 32.10 
34.40 

33.70 

Determination  of  axis  of  magnet. 

Altn'te 

8  a.  m  . 
9  11.  m  . 

10  a.  m . 
11  a.  m  . 
12m.... 
1p.m. 

519 520 

518 516 

511 

d. 

ail.  7 

+1.73    =     6.4 

41.10 

Scale. Scale-read- in  ga. lie 

E 35.0 30.8 U 
I 29.0 30.  0 34. 
E 

29.0 4li.  5 
37. 

I 
17.0 

48.0 B2. 
E 34.0 42.5 

38. 
I 24.0 40.0 

:!•_>. E 24.0 51.0 37. 

Rcwlinzaof  the  differeu- tiiil  imifilar  at  8,  9,  10. 
I  !  a.  MI     and  11!  in.  and 
at  1  p.  m. 

36.82 
33.  25 88.00 

32.  -Jf> 
37.88 

86.41 

85,  LM 

:i4.  M 

S  ii.   ill     . 

9  a.  m  . 10;i.  m  .. 
Ha.  m.. 
12m   

1  p.  m. - 

Computation. 

Shading  of  mart. 

359 At  beginning  of  a.  m.  ob- J  A. servationB   (  B. 

At  end  of  p.  m.  obseiva-CA.  359 ticuis   }  B. 

Mean  . 
359    51 

533 
548 

504  ' 

509 

512 

Value  of  one  division  of  scale 

Scale-reading  of  axis   
Meau  scale  re ;n! ing  of  E.  and 

W.  magnetic  elongation. 

diff.= 

3.1.  0,-i 

36.8)7 

1.  89 

Reduction  to  axis 
Azimuth  circle  reads 

+0     7.0 

354    31.0 

Valueofonedivisionofscali 

Scale-readiiicofaxis  ...... 
Mean  »calr-rc:iilinu  '  t"  K.  and 

W.  miignetic  rloiiiiiitiim.  .. 

=3'.6 

41.  10 

Tss
" 

d. 
38.  02        520.  7 

.-.14.  (i 

— 1.  li.r.      =       6.  1 

Magnetic  incrhlian  reads    354    38.0 

Mean  reading  of  mark      359    51.0 
Azimutb  ot'  mark        40    36,0 

>  Tidian  reads       313    15.0 

Line  of  del  or- 
sion      15 

Az.  circle  f'   n54 

Reduction  to  axis    -fo  -1  ••> 
Azimuth  ciiclr  rciuls    3M  I'il.o 

Magmilic   ridiiiure.nl.-.  3.H  5P.  5 

Mean  icadin:;  of  nun  I, 
Azimuth  of  mark  K.  of  M...  4(>  :»\ .  n 
'I'lile  uieriilian  i  e   ds..  ::l  . 

36.1)7 

Line  of  dotor- 
0         / 

81OD    

If. 

• :i54    :a 

M 

Magnetic  declination      41    23.  0 

:  Mean  oi  results  from  the  observations  of  September  30.  and  Oo 
toberSl. 

Magnetic   :!ec!inal., •II     :;:.  -.  K. 
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Observations  for  determining  the  absolute  magnetic  declination — Continued. 

[Date                         1882,  local  time.     Instrument,  TT.  S.  C.  and  G.  S. 
uiiitilur  ma  tiiM'tonK'tfr  No.  11.    Magnet  L,,  suspended.    Observers  : 
DaikaudMaxfield.) 

[Date,  November  10,  18M,  local  time.     Instrument,  V.  S.  C.  and  (>.  S. 
unitilar  maunetoineter  No.  11.    Magnet  L,,  suspended.    Observers: 
Dark,  Smith,  ami  Maxfleld.j 

Mean 
Time.              scale- 

read  mga. 
Computation. 

Time. 
Mean 

scale- 

Computation. 

d. 
Sam                     39  20 At  beginniu 

serrations At   rnd  of  ] 

tions 

'lending  of  mark. 

„'  of  a.  in.  ob-  S  A    359    50 
)  B              52 

d. 

33.8 B1.0 
30.2 
33.9 
17.2 
50.4 

lieadinq  of  mark. 

O            ' 

At  beginning  of  a.  m.  i»h-  ̂   A    3,'iii    fid 
ji  u   ni             .  .          40.  00 

10  a  m          ...         50.  50 .  m.  observa-  C  A    359    52 
(  B             50 11  a  m                       39.  20 At  end  of  p.                         >  A     359    52 

tious                                     {  B              50 Mean 

r1'  m 

1pm                       35  60 359    51 
Mean            :!,">ll     51 

Readinpeof  the  tlifferen- ti.  1  unilllni  taken  at  8, 
0,  10,  1  1  a.  m.,  and  12  m. 
nntl  1  p.  in. 

8a.  m               523 

Determination  of  axis  of  magnet. 
Companitive       leadings 

Iteiwern    ma^netome. 
lei'  No.  11  and  the  dif- 

fen  ntial  unitilal1. 

(>a.  m     33..- 

Valncofone                      ,  ale       —  r>'.69 

Scale.     Sca>rf  '"'     Mean.  *££«   Axis. M*aii                         :  uC  1C.  and 
AV.  m:".                        irii'Ts    .  .             :;o.  17 

E        21.0 
I          25.0 
E          34.0 
I          13.  0 
E         27.0 
I         23.5 
E         27.  2 

d. 

9  a.  m    38.  00     35.  CO 

4>.  ti     :                            34.62 
4.-.  II      30.60      3P.75      34.  U2 
52.  0     39.  50      30.  (is 
38.2     30.85      39.30     35.07 
51  II      :ill  10  i 

9  a.  m     81.0 diff.  =.             4.  68 

Hum                          r>""> 
1!  a.  m     i O               ' 

Iledueta                              -0     17.  3 7.  2  =  448 

1  p.  m               511 1  p.  m     I 
Aziluntb  circle  reails        354    51.0 

Magn                                                :     33.7 

d. 40.  05         52'.'.  0 514.6 

—2.01     =7.4 

S3.'07 4M».  8 

^3.50    =   12.9 

Value  of  one  division  of  scale         =  3'.  69 
Azimutb  ol'murk  K.  of  N'  .  .  .       ! True  meridian  reads          ;i]:i     15.0 Seale-readinj 

Mean  seale-i W.  magnet 

Reduction  t( 
A/imnth  eh 

Magneti 

Mean  reailin 
A/.imutb  of 
'line  mcrldi 

'of  axis              31.88 
eading  of  E.  and 
ic  elongation  ..            38.  04 Magnetic  declination      41     18.  7  K. 

38.04 
diff.=            3.16 

30.17 

0            / 

Lino  of  dctor- 

0               / 

axis        -(-0    11.7 0           ' Lineof  dctorsion     15 

Ai.  circle...  J|   3M  ™ 

•ic  reads        354    21.0 

A,   circle*  A     354     20 016  )  B               22 •  meridian  reads    354    32.  7 

L'  of  mark        S.'.B    51.0 iiark  E.  of  N...      46    30.0 
in  rends             .       313     15.  0 

*  From  observations  "1  October  "1,  18K2,  and  April  14. 

Magnetic  declination      41    17.  7  E. 

|  Date,  November  30.1882,  local  time.     Instrument,  unifllar  ma^net- 
omeier  Xo.  11.    MagnetL,,  suspended,    observers:  Darkand  Alas- field.  1 

[Date,  December  14,  IHr'J,  local  time.     Instrument,  tiniiilar  magnet- 
i  meter  .No.  11.     Magnet  L,,  suspended.     Observers:   Dink,  Max- 
tielil.  and  Smith.] 

Mean 
Time.                scale. 

readings. Computation. 
Time. 

Computation. 

d. 

8  a.  rn     .'..           34  4 
ficadinj  of  mark. 

o         / 
At  beginning  of  a.  m.  ob-f.A    3.9    52 

nervations        }B              Ml 

At    end  of  p.m.  observa-  <  A     359    50 
lions     )B               52 

50."  8 

50.0 
49.0 

51.0 48.4 
47.5 

Heading  of  mark. 
G            1 

At  beginning  of  a.  m.  ob  (  A     B 111  a.  m               38.2 in  a.  m    

11  a.  m               44.  1 
12m...                24.9 

11  a.  m    
12m    At  end  of  i>.  m.  observa-  (  A    359    50 

tions     JB 

Mr., 

Value  of  one 

Mean 

lion  t( 
A/inmtli  cir 

Uagnetii 
Mean  readin 
A.'.nnntli  of 

True  III'  ltd:. 

Magi 

i                                      359    51 Mean                                 359    51 

Comparative  readings  be 
t\seen      Rlfl 

No.  11  and   Ilie   « 

ential  uni'; 

8  a.  Ill        l!4.4  —  491 

dmsii  n  of  scale'         =  3'.  69 

•  of  -i\is                            34  81" 

Brooke  declinometer 
readings. 

-  :i    m                        -     49.", 

Value  of  one  division  of  scale         =  3'.  69 

eadingofK.  and 
noil...             34.47 

Mean  snde  -:  ending  of  K.  and 
\V.  magnetic  elongation.  . 

4T> 

n    

On.  m        4».  n 
M  a.  m        3s.: 
11  a.  in        44.1 
12  m        2!.!)      4i:ii 

ilitf.                   0.34 diff  =           14.  58 

1"  m 

•1H'. 

axis        —0       1.3 

4  ̂  i 
Reduction  to  mill     +    "    :a-  * 

1  p.  m        1'8.  8  =  456 1C  reads         ::54     :il.  II 

meridian  reads    3"i4    29.  7 4KI.  9 

4-  0.  00     =    0.  1 

49.  36 

A/iiniitb  I'iu-le  reads        35:' 

Magnetic  meridian  reads    354     '*.',.  :- d. 
35.  80         404.  7 ^  of  mark        :tr>i)    51.  0 

uaik  K.  of  N  ..       40    :.ii  o 
n  reads          313     15.  o 

Mean  n  adiiii  of  mark    
A/iniutli  of  marl;  K.  of  N  ..       H- 
•1'rne  ini-iidian  reads        313     15.0 

S4.47 
it:c  declination      41     14.7?:. 

llagiietii  •  declination       41     08.8E. 

O          ' 

Line    of    detor- sion        15 

\  1'                 31 

o        / 
Line  of  dctor- 

Az.  circle  I  A       854     32 

g  oJ  o.  to!  '••     !,  1-   -  anil  April  ' 
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Observations  for  determining  the  absolute  magnetic  declination — Continued. 

[Date,  January  1,  It-x;!,  local  time.     Inslmmclit,  nnitilur  niagni  -111111- 
eterNo.  11.    Magnet  L,,  suspended.    Observers:  Dark,  Maxncld, 
and  Smith.] 

[Date,  January  14,  1883,  local  time.     In                       mfilar  magm  loin- 
Vn.  11.    bugnet  Lj,  nupeoded.    Observers:  Dark,  Maxfu  id, and  Smith.] 

Time. 
Mean 

senle- rcadinus. 
Computation. 

Time. Moan 

readings. 
Computation. 

d. 
49.0 
50.0 
43.0 
i!7.  1 

40.  1 

Reading  of  mark. 

At  beginning  of  a.  m.  ob-  (  A    H.'.s)    no 

d. 
50.0 
B8.B 
39.8 
39.0 
37.4 
35.6 

Reading  of  mark. 
0            / 

At  beginning  of  a.  m.  ob-J  A    359    48 HI-I  vat  ions          (  B              51 

At  end  of  p.  m.  observa-  \  A    S.'U    4'.i tious     (B             51 

10  a.  m    10  a.  m    
11  a  in 11  a  m     . At  end  of  p.  m.  ohserva-  $  A    359    52 

tions                                       (  B             50 12m    12ni       41.0 
Mean           359    51 

P 
Mean           359    50 

Brooke  declinometer 
readings. 

8a.  m        5in 

Valnoof  one  division  of  scale  ~       :;'.  >'•'.) Brooke  declinometer readings. 

8  a.  m          5°2 

Valueof  onedivision  of  scal(i=         3'.  69 

Mean  M-alr-M-iuiiiM-  m"  !•:.  and 
AV.  magnetic  elongation.  .  .            44  1!7 

Mean  sealc-rc:  i!iiig  of  E.  and 

W.  magnetic  elongation  ...           39.  40 Da.  m    ....     511 9n.  m    ....     487 

lla.m    
      486 

....     461 diff.  —         9.  52 11  a,  m          490 diff.  =         4.  68 

485 o         * 
Reduction  to  axis       +0    35.1 

12m          483 
478 

Reduction  to  axis       4-0    17.3 

d. 
44.27 488.0 

488.0 

0.0 
d. 

40.40 

—  1.  00            = 

491.7 
488.0 

=    3.7 

Magnetic  meridian  reads    354    30.1 Magnetic  meridian  reads    354    24.3 

Mean  reading  of  mark       309    50.  0 
A/.imiith  of  mark  E.  o!'N...      46    36.0 True  meridian  reads        313    15.0 

Azimuth  of  mark  E.  of  N.  .  .      40    £6.  0 
True  meridian  reads       313    14.0 

O        ' 
Line  of  detorsion.     15 

AZ.  circle...  {£   353|J 

Magnetic  doelinatiou      41    15.  1  E. 
39.40 

Magnetic  declination      41    10.  3  E. 

O       f 
Line  of  detorsion.    15 

'From  observations  of  October  31,  1882,  and  April  14,  1883. *  From  observations  of  October  31,  18S2,  and  April  14,  1883. 

[Date,  January  31,1883.  local  time.      Instrument,  nnitilar  mii<rnctom- 
eterNe.ll.    Magnet  L,,  suspended.    Observers:  Dark,  .Ma.xticld, 
and  Smith.] 

IDatr,  February  14,  1883,  local  time.     Instrument,  nnitilar  mngnelinn- 
eter  No.  11.    Magnet  L,,  suspended.    <  J!IM  i-vi-rs:  Dark,  Maxlield, and  Smith.] 

Time. 
Mean 

Rcale- reaiiin^s. 
Computation. Time. 

Mean 

scull-- 

readings. Computation. 

8  a.  m    
d. 
40  0 
38.0 
35.0 

29^9 
33.1 

If  fading  ufmark. 

At  beginning  of  a.  m.  ob-  (  A    309    49 

d. Heading  of  mark. 
O            ( 

At   beginning  uf  a.  in.  ob-  f  A     I 
!»  a.  m    45.0 4:1.  o 

40.2 
42.9 
36.0 

11  a.  m    At  i  nd  of  p.  m.  observa-5  A    359    49 At    end   nf  ]..   m.  nKsi  T  va-  f  A     :I59    49 
tions                                  \  B             51 12  in 

Mean           359    50 Means           359    50 

Brooke  di-i-lii 

8  a.  m    

.Mm  ii  i 
s. 

B04 
4U4 484 

470 
4M 

Value  of  one  division  of  scale  =        3'.  69 Brooke    declinometer readings. Value  of  one  division  of  scale  = 

Si  ah  -i-radiii"-  lit'  axis                            34  C9* 
Ueau  si-:il<--rt-ading  of  E.  and 

W.  magnetic,  eluligation  ..             35.42 

.  and 

W.  magnetic  elongation.  .  .            40.  93 9  a.  ra    9  a.  m    907 
499 

4S7 

4U6 
46D 

11  a.  m  ...    diff.=             0.73 10  a.  m    
It  a  .  m    diff.  =              0.  27 

O           ' 

12  a.  m    
O            1 

Reduction  to  axlfl             ...      -r" 
d 
35.34 

+0.  08 

487.7 

488.0 

=    0.3 

d. 
41.50 491.  (i 

489.5 

=    2.1 

Magnetic  meridian  reads    354    38.7 Magnetic  meridian  reads    354    40.  1 

^lean  reiidiiiL'  of  mark        359    50.0 
Azimuth  ot  mark  E.  of  N...      40    36.0 
Tine  meiidian  reads           313    14.0 

Me.  in  n-adiiii;  lit'  nnivk          :;."'.)    50.0 
Azimuth  of  mark  K.  of  N-..      46    36.0 
True  meridian  reads.        313     14.0 

35.42 
Magnetic  declination      41    24.  7E. 

40.93 

Magnetic  declination      41    26.  1  E. 

O         ' 
Line  of  detorsion    15 

A,  cir(,lo       J  A    354  37 
"'"••'iB            

35 

o     / Line  of  detorsion    15 

Az.  circle..-  ̂     354  l* 
•From  nit- erva  lions  of  October  31,  1882,  and  April  14,  1883. m  observations  of  October  31,  lfci-2,  and  April  14,  1883. 
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Obsrrrations  for  determining  the  ahxolnle  magnetic  declination—  Continued. 

[Date,  Febrnarv  28,  1883,  local  time.    Instrument,  nnifllar  magnetom- 
eter No.  11.    Magnet  L,,  suspended.    Observers:  Dark  and  Mainelil.  I 

[Date,  March  14,  1883,  local  time.     IuMi  •uin.-rit,  unitilar  magnet  onn-irr 
No.  n.    Magnet  L,,  subpended.    Otw*rv«ui:  Dark  and  Maxtield.J 

Mean 
Time.              scale- 

reading*. Compulation. Mean    1 Time.              scale- read  in  gs.1 Computation 

d. 

i                           42  0 
Reading  of  mark. 

o        / 
lining  of  a.  m.  ob-  (  A    359    51 

d. 
8  a.  m     .                   45  8 

Al    hegiiilin 

McrmtioiiB 
At   end   of 

Reading  of  ma» 

g  of  ».  TO.  ob- 

k. 

[  A     359    49 1!               51 

A     359    49 
B               51 

9  a.  m                         40  0 
Hi  ;L  in                 40.  0 10a.ni             44.0 
1  1  a.  in                            29  0 At   end  of  p.  m.  observe-  5  A    359    51 tiona     _  .                                       )  R               49 

lla.m             42.1 >.  m.  observa- Y>  m                             23  0 12m             38.9 
1  p.  ni                           -4.  0                                                                  -    • 1pm                       40  2 

Mean 

Mean           359    50 359    50 

Brooke  declinometer 
readings. 

-  a,  in                                5'M) 

Value  of  one  division  of  scale        =3'.  69 Brooke  declinometer 
readings. 

8a.m           496 

Value  of  one  division  of  si  'ale         =3'.  69 

Scale-reading  of  axis           .            34.  63* Scale-reading  of  axis               34.  60* 
Mean  stale  it-ailing  of  E.  and 

W.  ma.                      ation...            42.72 
Mean  scale-reading  of  E.  and 

W.  magnetic  elongation.  .  .           29.  12 U  a.  ui        492 9a.m       477 

lla.m       605 diff.=            5.  51 11  a.  m       480 
clitf.=             8.  12 

12  ui       467 
1pm                           468 O               / 1  p.  m         ...            475 Reduction  t< 

Azimuth  cir 

Magnetic  i 
Mean  readiii 
Azimuth  of 
True  nieridi 

Magn 

+0    3o'  0 

.     348    46.  0 

d. 
30.  83         495.  8 

489.  5 

—1.71     =    «.3 

d. 
41.  til         481.  5 

484.8 

+.89    =     3.3 

neridian  reads 

U  of  mark    mark  E.  of  N. 

an  reads    

Magnetic  meridian  reads    353    30.  7 .     349     16.  0 

.     359    50.0 
.       46    36.  0 
.     313     14.  0 

nithofmarkE.  of  N...       46    36.0 
True  meridian  reads        313    14.  0 

29.  12 
Magnetic  declination      40    Ifi.  7  £. 

42.72 etic  declination       36    02,0  E. 

o       / 
Line  of  deter- O          f 

Line  of  detor- sion                    15 

A,circ,e.^^    g Az.  circle    (  B  ' 

From  observations  of  October  31,  1882,  and  April  14,  1883. *  From  observations  of  October  31 1882,  and  April  14,  1883. 

[Date,  March  31.  1883,  local  time.     Instrument,  nninlar  magnetom- 
eter No.  11.    Magnet  L,,  suspends  d.    Observer  :  Maxfield.] 

[Date,  April  14,  1P83,  local  time.    Instrument,  nnifilar  magnetom- 
eter No.  11.  Magnet  L,,  suspended,  l  jbservors.  Dai  k  and  Mnxfield.] 

Mean 
Time.             scale- ivadings. Computation. 

Mean 

Time               scale- readings. 

(.'oni]intation. 

d. 

8  a  ni  .         .    .            34.  2 

K'-ading  of  mark. 
o        * 

At  beginning  of  a.  m.  oh-  l  A        359    49 

d. 
8  a-m               40.0 At  beginnin 

servations At  end  of  | 

tions    

Reading  of  mat 

4  of  a.  nt.  ob-  <  A 

k. 

k          35»     57 
J                     58 

.11     57 

1                   58 

9a.m             32.9 9  a.  m             39.  0 
lu  a.  m              37.0 
11  a.m              38.5 
12  in              35.2 

10  a.  m              31.  1 
11  p  m              30.4 
12  in              26.0 

A  l  end  of  p.  m.  observa-  t  A        3fiy    49 
lions     }  B                  51 

in.  observa-  C  . 

Ip.ui              22.3 Mean             359    50 1  p.  m             36.9 Mean  — 359     57.  5 

Hrooke  declino::  cter 
readings. 

8  a  ui 

V  ;il  UK  of  one  division  of  scale           =3'.Q9 
Brooke  declinometer 

8  a.  m                          484 

Determination  of  asis  of  magnet. 

Scale-nailing  of  axis    
Menu  sculc  i'i  'ml  in  ir  of  K,  and 

W.  muunetir  tMongatioii.  .  .              '.-9.  50 
Scale.      S                         Mean. 

Altn'te    .    , 

mean.    Axi«- 

10  a  m                          482 d 
K         37.0 
1          31.8 
1  •'          32.  4 

I          29.4 
1            33.  0 
I          32.8 
K          W  2 

37.  0       37.  0 35.  7 

34.2 

36.  8       34.  9 
36.  2       34.  5 

34.1 

d 
11  p  m  .  .  .  ,           1  ̂  -i 1  1  a.  m     484 
12  m                       470 o           / I'm                    470 36.35    34.32 

33.25    34.48 

34135    34i  63 

34.50    34.50 

1  a.  ni  .  .  .               .    458 
Azimuth  circle  reads         340    on.  0 

29.  48          484.  2 i.-J   H 

--  .02       S3     0.6 

d 
37.  77          481.  8 

482.1 

+     .08      =0.8 

37.  85 

Mjcjnt'tic  meridian  n-;uis      34*    47.  3 

M               }'         f         it                 t~ft    1ft  n 

A/,i!inithofmarkE.  ofN"  ...        46    81 True  meridian  reads                 :ii:i     1  !,  n Scale-iY-ailiim  of  axis                 34.  54 

Mean                           of  '  '••  and W.  mamifti'-  elongation..                 37.85 

diff.^               3.  31 
28.  BO 

Line  nl  det.irsion  .114  30 

I'nlil  1]>.  m.,  when 

0         / 
Line  of  detor- Itoductiou  t< 

A/iniuih  cir 

MllUllrti 

Mr.  ni  t  radin 

Azimutli  "i1 

Trne  inoriili 

+0     12.2 

.       348    41.  0 

Line  of  detoi  . 

ai  lp.ni             l 

•  nicriiiiiinreae 

iiark  K.  of  N... 

A/..  cir«  li-     J   j, 8      348    53.2 

.       309    57.  5 
46    36.0 

313    21.  S 

eticdeclinatioi 
1        35    31.  7E. 

*  From  observations  of  October  31,  !*K2.  to  April  14,  1883. 
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599 

Observation*  for  determining  the  absolute  magnetic  declination — Coiitiuued. 

;Daie,  April  30, 1883,  local  timo.    Instrument,  unifilar  magnetometer  !    [Date,  May  14.  1883,  local  time.    Instrument,  nnitiUr  magnetometer. 
No.  11.    Magnet  Ly/ suspended.     Observers:  Dark  and  Muxiield.]  Magnet  L,,  auspended.     Ol>  I.  and  Maxdcld.j 

Time. 

8  :i.  in. 
1)  a.  in. 

Ill  a.  in. 
11-a.  m. 
12  in  . 
t  |>.  in . 

Mean    I 

d. 

52.  I) 
:!ii.  0 

20.0 
22.0 
00.0 
10.5 

Brooke  declinometer 
H';M! 

8  a.  in    618 
;i  a,  m       555 

   497 
11  ii.  in    497 
12  in    419 

1,,.  in    459 

d. 
507.  5 
482.  1 

detor- sion       135 

5  A 
IB 

55 

Line  of  dctor- 
sionat  11  a.m. 

Az.  circle  j  A 

258 
35!) 56 

Computation. 
Time. 

mark. 

At  beginning  of  a.  m.  ob-  (  A 
servations   f  B 

At  end  of  p.  m.  observa- C  A tions   )  B 

359 

Mean. 358    57.5 

8a.  m   
8a.  in   

10  a.  m   
11  a.  m   
12m   

1  p.  m   

Mean 

Bcale- 

readinga 

d. 
37.0 ::;,. ;, 
34.0 
:n.7 

31.4 

Determination  of  axis  of  magnet. 

Scale. Scale-read- ings. 

24.0 
42.9 24.2 
43.0 
25.4 

41.9 24.8 

24.  0 
47.5 

•_>:..  2 

44.8 

45.1 
27.4 

Moan. 
Altn'te 

24.0 
45.2 24.7 

43.9 
26.7 

43.5 26.1 

24.35 
44.55 25.70 

43.70 

20.40 

Axis. 

34.78 34.62 
34.80 

35.20 34.95 

Brooke  declinometer readings. 

8  a.  m   487 
9a.  m   480 

10  a.  m   480 
lift,  m    468 
12m    407 
1  p.  in   462.5 

Seal.,. 

d. 

Value  of  one  division  of  scale        =*.  ( 

475.1 
476.1 

Seale-reading  of  axil            34.87 
Mean  scale-reading  of  E.  and 

W.  magnetic  elongation. ..  16.54 

+  .27     =    1.0 

ditt.= 

18.33 

Reduction  to  axis. 
Azimuth  circle  rend* 

-0    67. 6 

349    55.5 

Line  of  detor- 
sion   250 

348    56 
58 

Magnetic  meridian  leads    348    47.9 

Mean  reading  of  mark       359    57.5 
Azimuth  of  mark  E.  of  N...      46    36.0 
True  meridian  reads       313    21.  5 

A ,    circle  J  A 

\  B 

etor 

Az.  circle  J  A 

Line  of  detor- 
sion      297 

348    56 
57 

Magnetic  declination      35    26.  4 

Computation. 

Heading  <if  mart. 

359 

At  beginning  of  a.  m.  ob-C  A aervatious  ............  JB 

At  end  of  p.  m.  observa-  (  A 

)  ir 

tious 
Mean 

359    57. '.'5 
Determination  of  ails  of  magnet. 

Scale-read- ings. 
Mean. 

Altn'te 

mean. 

30.0 

37.0 28.4 
39.0 

28.8 
37.3 
28.1 

41.! 5 

31.2 

41.0 31.2 

42.9 
30.9 

30.10 
39.25 

29.80 40.00 30.00 

40.10 
29.50 

2''.  !I5 

40.05 
29.75 

Axis. 

:t4.  60 
111.  72 

35.02 
34.93 

Value  of  one  division  of  scale  =3'.  69 

Scale-reading  of  axis     34. 84 
Mean  scale-reading  of  E.  and 

W.  magnetic  elongation  . .  33. 55 

difl'.= 

1.29 

Reduction  to  «di      -o     4.8 Azinuith  circle  reads       348    56.8 

Magnetic  meridian  reads    348    52.  0 

Mean  reading  of  mark    35!)  >7. :' Azimuth  of  mark  E.  of  N...  46  36.0 
True  meridian  reads    313  21.2 

Magnetic  declination  35  30.  8  E. 

|  Date    May  HI.  1883,  local  time.     Instrument,  uiiifilar  magnetometer 
No.  11.    Magnet  L,,  suspended.     Observers:  Dark  andMaxfiuld.} 

ir~A. 

[Date,  June  14, 1883,  local  time.    Instrument,  nnitilar  ina^iie 
No.  11.    Magnet  L,,  suspended.    Observers:  Dark  and  Maxliehl.] 

Time. 
Mean 

readings. 

Computation. Time. 

Mean 

scale- 

readings. •  Computation. 

8  a.  111   '... 9  a.  m   
lua.  ill   
11  a.  in   

I  p.  in   

d. 37.8 
40.0 
32.0 112.  7 
111.  1 

31.2 

Heading  of  mark. 

At  iieginuiliK  of  a.  m.  ob- (  A  359  57 
servatiiuis   jB  58 

At  eml  of  p.  m.  observa-  (  A  359  57 
tions   )B  58 

Mean. 359    57.5 

8  a.  m. 
9a.m. 

10  a.  m. 
11  a.  m. 
12  m  ... 

Ip.  m. 

d. 44.0 
43.0 

39.0 34.5 114.1 
34.2 

IJronke  tit  i  lir, 
readings 

9a.ni    499 
JO  a.  in    472 
lla.m    474 
12m    469 
1  p.  in    469 

d. XI.  411          17ti.  (i 
47IJ.  I 

-.14      =0.5 

33.  26 

Scale. 

Determination  of  axis  of  magnet. 

Altn'te 
Scale-read- ings. 

31.2 
30.9 
27.  6 

27.  II 22.4  I 32.5  ! 

31.2 
46.1 
34.8 

50.0 
40.2 
46.5 33.7 

Mean. 

31.20 
3&50 

31.20 
38.  SO 31.30 
39.50 

31.20 
38.50 31.25 
39.00 

30.55 

Axis. 

if. 

34.  K.r. 

34.85 
34.88 

35.15 

Brooke  declinometer readings. 

8a.ni    499 
9a.m    500 
10a,m    486 
lla,m    470 
12m      471 

Ip.m    469 

Reading  of  mark. 

At  beginning  of  a.  m.  ob-  J  A.   . servations  ..............  i  B. 

At  end  of  p.  m.  obaerva-t  A. tions  ....................  )B.  58 

Mean  ................. 

Value  of  one  division  of  scale 

Scale-reading  of  axis  ....... 
Mean  scale-reading  of  E.  and 
W.  magnetic  elongation  .  . 

diff.= 
34.  87* 

1.42 

Reduction  to  axis      4n 
Azimuth  circle  reads       348    41.0 

Value. >f  one  division  of  scale         =3'.  ( 

Seal,,  reading  o!  axis    34.95 
Mean  smte-rMding  of  E.  and 
W.  magnetic  elongation.  . .  33.26 

d. 

38.13 

—1.84 

36.29 

482.5 
475.7 

6.8 

Magnetic  meridian  reads  348  46. 2 

Mean  reading  of  mark    359  57. 0 
Azimuth  of  mark  E.  of  N...  46  36.0 
True  meridian  reads    313  21.0 

Magnetic  declination  35  25.  2  E. 

Line  of  detor- 
siou    265 

'••{£  :MH 
l.ille    ol' 

diff.= 
1.1 —  0     06.2 

348     54.0 
K.-dm'limi  to  axis 
Azimuth  circle  re.iiis 

Mamti-l  i,   iiifi  nli;m  reads  348  47.8 

Mom  reading  of  marl    359  57.5 
A/,imntli  of  mark  !•:.  of  X.  ..  40  36.0 
True  ineridhiii  reads    313  21.5 

.Mai'iietV  di'clination  :; 

Lino  of  detor- sinn   300 

A..  circle{A;   348    40 
Line  of  tletor- 

sion     28C 

*  From  observations  nf  M.iv  "I  and  .Inly  1  I 
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Observations  for  determining  the  absolute  magnetic  declination — Continued, 

[Date,  Juno  30,  1883,  local  time.    Instrument,  niiitilar  mafinelonn  ter 
No.  11.    Magnet  L,,  suspended.    Observers:  Dark  and  llaxlield.] 

Time. 
Mean 

reading.*. Compntiiticiii. 

:ily  14, 1883,  local  time.     Instrument,  unitihir  mapir 
No.  II.     Magnet  Ly,  susjM'Mliil.     <  His.'i  %  ,-i ,~.     I>ai  k  ami  Maxlielil.  | 

Time. 
Mean 

scale- 

readings. Computation. 

8a.m. 
8  a.  in  . 

10  ft.  in  . 
11  a.  ni . 
12  in... 

1  p.  in. 

d. 
39.0 
48.0 
43.0 
45.0 
53.0 
50.0 

Keating  of  mark. 

At  beginning  of  a.  m.  ob-  <  A .  359    56 
serrations   (11.  58 

At  end  of  p.  m.  observa- <  A. 
tions   (B.  58 

Mean  . 359    57 

8a.m   
11  a.  in   

loa.  m   
11  a.  m   12m   

1  p.  m   

^  ReadiiKj  of  mark. us  of  a.  m.  ob-<  A.   359 
      )   I!. 

::«.()      At    end    "I    p.    m.  niiBi-rva    v  A.    X,'J 
I'.l.'.l          tiona      )  IJ. 

27.  ii    
18.1  Mean   

Brooke  declinometer 
readings. 

8a.m  ............     448 

Valneof  one  division  of  scale       =3'.  69 

9a.m 
10a,m 
11  a,m 

12m 
Ip.in 

498 
48i 
484 
514 
499 

i, -ading  of  axis   
Mean  Bcale*reiwliiiK  of  B.  and 

W.  magnetic  elongation...  43. 13 

Brooke  declinometer 
filiation  ofa.\is  of  m 

Scale. 

diff.= 
8.34 

Reduction  to  axis        •. 
Azimuth  circle  Teada      347    48.5 

Magnetic  meridian  read*     348    19.3 

d. 40.33         487.5 
475.7 

-3.20     =    U.8 

Mean  reading  of  murk      359    57.0 
Azimuth  of  mark  K  of  N  ...       46    36.0 

True  nieiidian  reads       313    21.0 

Magnetic  declination      34    58. 3 

Line  of  dotorsion.    60 

A,,  circle...  {A-  347  48 
Lino  of  dptorsion     62 

N.  B.— Instruments  very  much  disturbed  all  the  morning. 
*  From  observations  ot'AIay  31  anil  July  14,  1883. 

Ka.m  ............  513 

It  :i.  m  ............  474 
10  a.  m  ......  ......  482 
11  a.  m  ............  404 

12m   ..............  471 

Ip.m  ............  41,7 

ings. 

29.00 478.5 

473.  !t 

1«.  6 

0.-..  A 

4ti.  4 

111.',! 

36.0 
02.6 

:i2. 7 

30.0 

18.10 
51.30 17.80 

17.80 

1C.  30 

17.95 B1.75 

B2.  -jr. 

16.80 

t. 

34.55 

-  1.25     =    4.6 

27.75 

Lineofdetorslon.  324 

A       •  ,.i»        5  A-  349  33 

Az.  circle       ̂   B          35 

Lineof detovsion.  275 
Till  1  p.  ill.,  tlien.  9;JO 

reading  of  axis    34.72 
Mean  scale-loaning  i  if  K.  and 

W.  in                          on...  27. 7,"i 
diff.=  6.117 

Redaction  to  ails  ...........     —  u 
A/.iimitli  circle  leaiifl  .......     34!t 

2.V  7 

34.0 

Magnetic  meridian  reads.    3!i< 
Mean  1 1                       vk    359 
Azimuth  of  mark  K.  of  X  ...  4U 
True  meridian  reads    313 

Maglietic  <it  rlination 

56.5 

47.8E. 

N.  B. — Xew  Knspension  thread  put  in  just  before  observation. 

[Date,  July  31,  li*S;i,  local  time.    Instrument,  nnifllar  magnetometer. 
Magnet  I.,  suspended.     (Jliserver:  A.  C.  Dark.l 

Time. 

8am. 
I)  a.  in  . 

M  a .  1 1 1  . 
l.'m  .. 

1  p.  in. 

Mean 

scale- readin»:s. 

d. 

39.0 X',.  (I 

•J!l.  0 

29.0 46.0 
45.0 

readings. 

t*  a.  m    .  477 

'.la.  in    455 
111  :i.  m    449 
1!  a.  in    449 

   511 

1  ]>.  m    515 

3C.  26 

•170.  0 

47D.il 

2.  1 

Llneoffotoreloii   -''it) 
.        .     ,  )  A.  358  09 

••"IB.         11 
I.ilienf lli  lorsiou     108 

Computation. 

Reading  of  mark. 

At  beginning  of  a.  m.  ob-(  A.  359  56 
S(  i  rations  .............  )  B.  57 

At  end  of  p.  m.  observa-  (  A.  359  56 
tions  ...................  )  B.  57 

Mean 359    56.5 

Value  of  onedivision  of  scale.         =',','.  69 

Scale-reading  of  axis  ....... 
Me;in  M'ale-ivrulin;;  ol'  1C.  and 

35.  OS* 

. 
W.  magnetic  elongation...  36.26 

ill  If.  1.17 

Reduction  to  axis        +0      4.3 
Azimuth  circle  reads      353    10.0 

Magnetic  meridian  reads.  353  14.3 

Mean  reading  of  mark    359  56.5 
Azimuth  of  mark  E.  of  N  ...  46  36.0 
True  mi  i  iili.. n  reads    313  2(1.  B 

Magnetic  declination  39  53. 8E. 

N.  U. —  liolli  insti  niuents  niueli  disturbed. 

'inns  of  July  14  and  August  14. 

(Date.  August  14, 1J-83,  local  time.     Instrument,  unililai 
u-i-Xo.  11.    Magnet  L,,  impended.    Oi,sev\eis;  DarkandMaxlield.] 

Time. 

8a.ni. 
9  a.  m . Ill  a.  m  . 

1 1  a.  m  . 
12m  ... 

1  p.  m. 

Mean 

Boale- 

readings 

d. 
39.0 
40.0 
37.2 

L'll.  4 

IS.  7 
40.2 

Brooke  dprlinometer readings. 

8a.  m    41W 
9a.  m    40H 

10  a.  m    481 
11  a.  m    457 

12m    419 

1  p.  m    021 

Mean. 

d. 35.08 
477.8 
473.3 

-1.22     =4.5 

33.86 

Lineofdetorsion.    30 

A*.  ,.irei,.. .{£•« Lineofdetorsion.    27 

uation. 

mark. 

i.t  a.  m.  ob-J  A.    359    57 
se vvat ions      )  I!. 

At  end  of  p.  m.  olwerva-  V  A 
tions    i  1..  58 

Mean         359    .',7.5 

Determination  of  axis  of  it 

85. 0 
81.7 

31.8 

32.0 

•  37.2 

40.8 
37.3 

411.  S 

34.9 
42.  8 

Altn'te 

mean. 

33.90 

37.  !IO 

37.30 

33.50 

33.  78 

33.  47 
33.40 

Axis. 

d. 
35.'29 

3S.B9 

Valueofonedivision of  scale.       =3' 

Me'Ml  sralr  re,  dill;:  of  1-'..  and \V.  m.  .:ition... 

30.  4C 

33.80 

diff.=  1. 00 

Jleduetion  tonxia  ...........     —0 
Azimuth  circle  leads  .......     348 

5.9 

57.  "i 

Magnetic  meridian  reads.     34^    51.6 

Mean  reading  of  mark  ......     359     57.5 
A/imnt  li  of  mark  E.  of  X  ----       4G    36  0 
True  merid  inn  reads  ........     313     21.5 

Magnetic  declination       35    30. 1  E. 
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Recapitulation  of  results  for  declination. 
601 

1881. 0         r *35    15.  7 
1883. o      / 41     15.  1 

1882. 41     10  3 
37    28.  8 41    24.  7 

Apiil  18    38    49.  9 41    26.1 
May  24    39    00  1 40    16.7 

39    47.  4 March  14    30    02.0 

July  19  20     39    54  0 March  31    
635    33.  3 Ml     14.  9 

April  14    35    31.  7 
AugUHtSl           ..... 

'41    23  4 

April  30 

35    20.  4 

||4l     19.7 

MiiyH    
.•1.1    :IIP.  H 

41    35.  5 May  31    35    26.  3 
October  14            41    23.  0 35    25.  2 41     17.7 

34    58.3 
41     18.7 Jnlyl4    35    47.8 
41    14.  7 July3l        

H35    53.  8 
41    08.  8 35    30.  1 

*  Torsion  probably  attended  to.    The  first  7  results  all  refer  to  the  mean  of  the  day,  hourly 
observations  being  given. 

t  Now  azimuth  from  here. 
i  Unreduced  to  mean  of  day. 
§  Torsion  attended  to  from  here  to  end. 
il  Reduced  to  mean  of  month  from  here  to  end. 
IT  Record  gives  39°,  u  misreading  of  az.  cir.  of  4°  assumed 

H.  Ex.  44- 

-76 



APPENDIX  No.  4. 

OBSERVATIONS  MADE  AT  UGLAAMIE.  ALASKA,  IN  1881-'82-'83,  FOB  DETERMINING  THE  ABSOLUTS 
MAGNETIC  HORIZONTAL  INTENSITY,  TOGETHER  WITH  THE  COMPUTATION  AND  A  REGAl'lTU- LATION  OF  RESULTS. 

[Computer,  E.  H.  Courteuay.  ] 

m  /,        P 

Date,  December  17,  1881. 
odoHto  magneto 
right  angle 
Observer,  M.  Smith. 

Gottiugeu  time      Instrument,  the- 
\o    11.     Magnet  L,,  deUecting  at 
,  Kuspended.    Distance  r=l.  25  feet. 

Date,  December  18,  1881.    Gottingen  time.    Instrument,  the- 
odolite  magnetometer   No.    11.     Magnet    I.,,  ilcllrriinu  M 

right  angles  to  Magnet  S,,  suspended.     Distance  r  =  l.'JS  I'rel  . Observer,  M.  Smitli. 

1 
1 No

rt
h 
 

en
d.
 Circle  readings. Circle  readings. 

1 

No
rt
h 
 

en
d.
 

Circle  readings. 
Circle  ren<l 

No. 
A B 

f 

14 

15 

13 

15 13 

Mean. No. A B 
Mean. 

No. 

A B Mean. No. A B 
Mean. 

1 

I 

E. W. E. 

W. 
E. 

Mean 

W. 

W. E. 
W. 

Meai 

1 

3 

I 

. 

7 

B 

o     / 233  12 

233  13 

233  12 

233  17 16 

13.0 

14.0 

12.5 

2 

4 

G 

8 
10 

0         / 

228  49 

228  51 

228  49 

48 
50 

/ 

50 

52 

50 

47 

51 

48.5 

51.5 

1 

E. 
W. 
E. 

W. 

E. 

Mean 

W. 
E. 
vr. & 
w. 
Meat 

1 

3 

5 

7 

8 

O         ' 
233  15 

233  16 

233  15 

233  13 

14 

Hi 

1(1 

17 

15.5 

16.0 16.0 

2 

4 

6 

8 

10 

0         / 

228  52 

53 

228  54 

55 

54 

53 

55 

53.0 

13.17 50.50 

15 

16 

15.83 

M.  75 

16.0 
14.5 

49.5 

47.5 

50.5 

14.0 
15.  0 

r.i.r, 

15.25 49.17 

14.5 

54.83 

O       ' 
Magnet  East,  2u=    4  22 
Magnet  West,  2«=       2i 

Moan 

7owtj 

.07 .08 .38 

.  I.I ' 
' 

nttalivn. 

o 
'emp.  —10.  8 
.'oinp.  -  9.  8 

Log'ms. 
i        9.  69897 

Sin.  u    S.  58482 

O       ' Magnet  East,  2u=    4  2! 
Magnet  West,  2«=       It Menu                         21 

a 

.0 

.< 

.3 

.c 

" 

mputalion. 

I 
7 
B 
9 

o 

Temp.  -20.  9 
Temp.  —20.  0 

1 

r» 

Sin.  u 
M 
B 

0.  29073 

Time  of  beginning  lh  27 
Timeofowling         1    55 

8.  57452 Time  of  beginni 
1  itur  oj"  ending 

Mean 
ng  1'  15 

1    40 

8.  56950 

Moan 1    41 (=-10.3 1    27.5 
t=-20.  45 

602 
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Observations  for  determining  the  absolute  magnetic  horizontal  intensity — Continued. 

Itr.TinbcT  li»,  1881.    C  i'it  tin^t'ii  time.    Instrument,  tlwv 
11.      Mnjrnet    L,,  (U'llectinjj  at 

ri^in                                  S,,  suspended.    Distance  r=l.  20  feet. 
Obecrver,  M.  Sinitb. 

Date,  January  18,  1882.    Oottingcn  time.    Internment,  the- 
oilolito   magnetometer  No.  11.     Magnet   L,,  deflecting  at 
right  angles  to  Magnets/,  suspended.    Distance  r=  1.25  feet. 
Observer,  A.  C.  Dark. 

Ma
gn
et
, i 

1 
Circle  readings. Circle  readings 

1 

1 

1 

Circle  readings. Circle  readings. 

No. A B Mean. No. A B Mean. 

No. 

A B Mean. No. A B Mean. 

1 

1 

E. 
W. 
B. 

E.
' 

Me
at
 

W. 
E. 
W. 

ft 

Mean 

1 

3 

5 

7 

1) 

o     / 
233  13 

12 

12 

233  11 

10 

15 

14 

14 

13 

12 

14.0 

13.0 
13.0 

2 

4 

6 

8 

10 

o      / 

228  60 

49 

228  51 

52 
53 

52 
51 

53 

54 

55 

51.0 

50.0 

1 

E. 

W. 
E. 
W. 

E. 

Meat 

W. 

E. 

W. 
E. 
W. 

Meai 

1 

3 

B 

7 

9 

O         ' 235  18 

09 

12 

235  29 
24 

18 

09 

12 

28 

24 

18.0 

09.0 

12.0 

13.00 

2 

4 

6 

8 

10 

0         ' 
230  38 

84 

230  39 

38 

30 

38 

34 
39 

38 

30 

38.0 

34.0 

13.33 60.50 30.00 

12.0 

11.0 

52.0 

53.0 

54.0 

28.5 
24.0 

39.0 

38.0 

30.0 11.50 53.00 20.25 
35.  C7 

Ma-iiet  East.  2 

Aleau 

Thmjof  begiuui 
Time  of  rniiiiig 

Moan 

0 

14=  4  22 
1=      18 

20 

Computation. 

83 
.50 
66 

.33 
0 

»     Temp.  —27.  8 

1  Temp.  -27.  5 

Log'ms. *        9.  69897 
r*       0.  29073 

Sin.  «    8.57807 

0 

Magnet  Ea*t,2u=  4  37 
Magnet  West,  2  u=  4  50 Mean                     4  43 

a 

.  i) 

.1 

.7 

,| 

1 

m 

) 
s 

D 
0 

1 
1 

rotation. 

o 

''en  p.  —  8 

Ymp.  —  8 

Log'ms. 

t      '•' 

r»       i- 
Sin.  u    8.  61559 

ng  I'  121 
1    35 

m 
H 

8.50837 

Time  of  beginning  2"  55 Time  of  ending        3   35 

m 
H 8.  60529 

1    23.5           (=-27.65 Mean        a.m.  3    15 
t=-  8 

Date,  January  19,  1882.    Gottingen  time.    Instrument,  the- l>»to, January  'JO,  188li.     Giittingeu   time.    Instrumfci  i 
odolite    magnetometer  No.  11.     Magnet  L,;  deflecting  at 
ri'/ht  .'mdi                                in-.nded.    Distancer=l.  25  feet. 
Oliscrvfi-.  A.  C.  Dark. 

odolit«    mi                    i    No.  11.      Magnet  L//  dt-flu  i. 
riuht  angles  1"  Magnet  S,,  suspended.    Distance  r  =  1.  L1 "ver,  A.  C.  Dark. 

i I le  viMilingx. Circle  readings. - 
d 
g Circle  readings. Circle  readings. 

& r 

E| 

9 No. A B Mean. No. A B Mean. 0 No. A B Mean. 

No. 

A U Mean. 

O         f 
( , 

O        1 

, , 
0         / 

, 0 , t , 
E. 1 235  26 i 1 28.0 K. 1 234  54 54 

54.  0 

+$ 

W. 
2 230  38 38 

38.0 
4 

W. 

2 9 24 24 24.0 1 E. 1 22 " ' 22.0 $ E 3 59 r i 59.0 
W. 4 

35 

35 35.0 N W. 4 32 32 

32.0 

I). 5 24 

•1 

, 24.0 

K. 

5 56 56 56.0 

Mean 24.00 36.  50 Mean 
:  ii.  x: 28.00 

W. a 
230  34 

34 

34.0 W. 6 230  27 27 

27.0 

j E. 7 235  20 

20 

20.0 i E. 7 234  57 68 57.5 s W. 8 

30 30 

30.0 

'         W. 

R M 

26 

26.0 te E 9 22 J 1 
22.0 

p 

E. 

9 52 1 i 

52.5 W. 

10 

33 33 
33.0 

W. 

10 

21 21 21.0 

Mean 21.00 

32.  3'J 

Mean 

55.00 24.67 

Computation. Compilation. 

o        ' IjO"                                                                  °         ' 
Log'ms. Magnet   Kaat,  2  «  =  4  47.  50                                         t 

Magnet  West,  2  u=      48.67                                        r* 
M.>,;»                           48.08                                       Sin.  u    8.1. 

Magnet  East,  2u=  4  2ft  33 
:i-tWest,2u=      30.33 

Mean                         29.  33 i       9.  69897 r»       0.  •-'9073 Sin.  «    8.59288 

0                    ™*      8.61178 o 

m      s 

Time  of  bcginniiii;  3'  15" Tumi  ,if  ending 
Temp.  —  •                   H. 
Ti-mp.  -  6 

'1  iiiM-  n!   hc'^iunini.',    • 
Time  of  ending        3    60 Temp.  -  2 

'IVinp.  —  2 It 

Mean (=-  6 Mean         a.  in.  3  35 
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Observations  for  determining  the  absolute  magnetic  horizontal  intensity — Continued. 

.  February  16,  1882.  Instrument,  theodolite  mflgnetom- 
iMiT  No.  11.  Magnet  L,,  deflecting  at  right  angles  to  Mag- 

net S,,  suspended.  Dintance  r— 1.25  feet.  Observer,  A.  C. 
Dark. 

Date,  February  17,  1882.  Instrument,  tlieodolite  magnetom- 
eter No.  11.  Magnet  L,,  deflecting  at  right  angles  lo  Mag- 

net S,,  suspended.  Distance  r=1.25  feet.  Observer,  A.  C. Dark. 

Circle  readings. 

No.       A        B     Mean. 

E. 
W. 

E. 
W. 
E. 

Mean 
W. 

E. W. 

E. 
W. 

Mean 

280  30 

49 

230  20 

25 

35 

No.       A         B     Mean 

30.0 

,a.  o 

3S.O 

38.00 

20.5 
25.5 

23.00 

Circle  readings. 

o     / 226  12 

40 

226  00 

10 

20 20 

12.5 

41.0 

26.75 

"oirir 

11.0 

20.0 

10.67 

No.       A        B    Mean. 

E. 

W. E. 

W. 

E. 

Circle  readings. 

Mean 

W. 

E. 
W. 
E. 
W. 

Mean 

230  10 

26 

18 

230  10 

30 

20 

No.       A         B     Mean 

11.0 
26.5 

19.0 

18.83 

11.0 

31.0 

21.00 

Circle  readings. 

225  47 

20 

225  35 

40 

59 

47.5 

20.5 

34.00 

"35.5~ 40.5 

59.0 45.00 

Computation. Computation. 

Magnet  East,  2  «=  4  11.25 
Magnet  West  2  u=      12.  33 
Mean  11.79 

«=  2  05.  90 

Time  of  beginning  1*  15" 
Time  of  ending       2    15 

Mean 1    45 

Temp.-  1.4 
Temp.-  0.8 

t=-  1.1 

Log'ms. 
r>      0.  29073 

Sin.  u    8.  56365 

•£     8.55335 

Magnet  East,  2  «=  4  44. 83 
Magnet  West,  2  u=      36.  00 
Mean  40. 42 

«=  2  20. 21 

Time  of  beginning  1*  55" Time  of  ending       2    30 

Mean 2    12.5 

Temp.-  3.0 

Temp.-  3.5 «=-3.25 

Log'ms. 

i        0. 09897 r»       0.  ̂ 'J073 
Sin.  u    8.  61038 

m 
B 

8. 1*008 

Date,  February  18,  1882.  Instrument,  theodolite  magnetom- 
eter No.  11.  Magnet  L,,  deflecting  at  right  angles  to  Mag- 
net S,,  suspended.  Distance  r=  J.  25  feet.  Observer.A.  C. Dark 

Date,  March  17, 1882.  Instrnment,  theodolite  magnetometer 
No.  11.  Magnet  L,,  deflecting  at  right  augles  to  Magnet 
S,,  suspended.  Distance  r=l. 25  feet.  Observer,  A.  C. 
Dark. 

E. W. 

E. 
W. 
E. 

Circle  readings. 

No. 

Mean. 

W. 

E. 
W. 
E. 
W. 

Mean. 

230  44 

40 

40 

230  38 

B     Mean. 

40 

44.5 
40.5 

40.0 

41.67 

39.0 

39.5 

~39.~25 

Circle  readings. 

No. 

I 

226  16 

15 

226  09 

10 

B     Me, 

17.0 

15.0 

16.00 

09.5 

11.0 

03.5 oao 

E. 

W. 

E. 
W. 
E. 

Circle  readings. 

No. 

Mean. 
W. E. 

W. 
E. 
W. 

Mean. 

231  54 

54 

53 

231  60 

B     Mean. 

53.5 

55.0 

54.0 54.17 

60.0 

55.0 

59.  50 

Circle  readings. 

No. 

10 

o     / 
227  27 

36 
227  34 

27 

27 

B     Mean. 

27.5 37.0 

32.25 

33.5 

27.8 

27.5 

29.~83~
 

Computation. 

Magnet  East,  2  u=  4  25.  67 
Magnet  West,  2  u=      3 1 .  25 
Mean  2R  46 

tt=  2  14.  23 

I  o 
Time  of  beginning  lb  21"  <  Tcmp.-ll.  5 
Time  uf  ending        1     52     |  Temp.  —  9. 5 

Computation. 

Mean 1     36.5 f  =  -10.5 

Log'ms. 
i        9. 69897 1*       0. 29073 

Sin.  u    8.  59147 

II 8.  58117 

Magnet  East,  2u=  4  21.92 
Magnet  West,  2  u=      28.  17 Mean  25.  04 

u=  2  12.  52 

Time  of  beginning  lh  2,1" Time  of  ending        1    48 
Temp.— 

Temp.+ 

t=         0 

Log'ms. 
i       9. 69897 
r»       0. 29073 

Sin.  «    8.  58590 

Ht      8. 57560 

If 



EXPEDITION  TO  POINT  1JARKO\Y,  ALASKA. 
G05 

Date,  March  18,   1882.    Instrument,  theodolite  magnetometer 
No.  11.     Magnet  L,,  deflecting  at  ri^ht  un^lc.^  to  M 
S,,  suspended.    Distance  r—  1.  25  feet.    Observer,  A.  C.  Dark. 

Date.  March  lit,  1RR2.     InctMiinent.  t 
No.  11.      Magnet    I.,,  <!,  li.  etii  :_'  at    r;;;lit   iii.i'I    1  to    " 

•i-;ieni!id.    liintauceri  I                                                iMrk. 

i No
rt
h 
 

en
d.
 

Circle  readings. Circlo  readings. 

| 

No
rt
h 
 

en
d.
 

Circlo  reading's. 
Circle  reading*. 

No. 
A 13 Mean. 

No. 
A B Mean. No. A 

I; 

48 

49 

48 

49 

48 

Mean. No. A ' 

i 

| M 

1 

E. W. 

E. 
W. 
E. 

Mean 

W. 

E. W. 
E. 
W. 

Mean 

1 

3 

5 

7 

9 

o      / 
231  46 

41 

40 

231  44 

45 

44 

43 40 

44 

45 

45.0 

42.0 

40.0 

2 

4 

6 

8 

10 

o      / 
227  08 

12 

227  14 
08 

06 

08 

12 

14 

08 

06 

08.0 

12.0 

I 

E. 
W. 
E. 

W. 

E. Me:ui 
W. 

E. 

W. 

E. 

W. 

Me.ll 

1 

3 

5 

7 

9 

o     * 
49 

48 

231  49 

48 

48.0 49.0 

48.0 

48.33 

2 

4 

6 

8 

10 

O        ' 227  16 

IK 

227  17 
14 

24 

i 
It:       16.0 

18.0 

17.00 

42.33 10.00 

44.0 

45.0 

14.0 

08.0 
06.0 

49.0 

48.0 

17        17.0 

14        14.  0 

24       24.  0 

44.50 09.33 48.50 18.33 

( 

0 

Mafnet  East,  2u=  4  32 
Miign«*  We8t,2u=       35 

Mean.                       33 

'01 

'.'. 

1 
7 

t- 

u 

nputation. 

Log'ms. 5                                            )         9.  69887 
7                                            r'       0.  290":! 5                                      Sin.  u     8.  59995 

dot O        ' Magnet  East,  2  «=  4  31.  3 
Mamiet  West,  2u=      30.1 

'.Menu.                      30.7 
u=  2  15.3 

Time  of  beginning  lh  26™ Time  of  ending         1   54 

Mean                  1   40 

•nputation. 

1 
>                                    Sin 
! 

0 

Temp.  4 
Temp.  6 

t  =  5.0 

Ixig'mB. D 
1      (i.  2 

u     8.  59517 

Time  of  beginning  lh  26 
Time  of  ending        1    50 

Mean                  1   38 

0                         TO 

Temp.  —  2.  0                jj 

Temp.  —  0.0 
t=  —  1.0 

8.  58965 

*       8.58487 

3 

Date,  April  17,  1882.    Gottingen  time.    Instrument,  theodo- 
lite magnetometer  Ko.  11.     Magnet  L/>  deflecting  at  right 

angles  to  Magnet  S;/  suspended.      Distance  r  =  1,25  feet. 
Observer,  A.  U.  Dark. 

Date,  April  18,  1882.    Gottingen  time.    Instrument,  theodo- 
lite magnetometer  No.  11.    Magnet  L,,  deflecting  at  rjght 

angles  to  Magnet  S,,  suspended.     Distance  r  =  1.25  feet. 
Observer,  A.  C.  Dark. 

i 1 Circle  readings. Circle  readings. 
J 

a 
V 

Circle  readings. Circle  readings. 

I 

•3 

S • 
J No. 

A B Mean. No. A B Meau. S 1 
No. A £ Mean. No. 

A          B Mean. 

o     / f , 
o     / 

, i 

0      r 

, , 

O       ' 

, 
B. 1 230  26 

2« 

26.0 E. 1 231  55 55 55.0 

JL
 

W. 
2 226  36 36 sao 

^j 

W. 

2 227  44      44 44.0 
iff 

E. 

1 232  18 20 19.0 I E. 3 53 53 53.0 
W W 4 229  00  !  00 

00.0 

H W. 4 45      45 

45.0 
E. 5 233  20 22 

21.0 
E. 5 58 58 58.0 

Mean.         232 02.00 227 48.00 
Mean. 

55.33 44.50 
W. 

A 230  25 25 25.0 W. 
~ 

6 227  42     42 42.0 
E. 7 233  54 54 54.0 E. 7 231  60 60 

60.0 
W. R 

229  05 
05 05.0 4 W. 8 46     46 46.0 

E. ft 230  50 

50 

50.0 S 

E. 

9 59 I ft 

59.0 
' W. 10 226  06 

06 

OG.  0 
F 

\V. 

10 44     44 

44.0 Mean         232 22.00 
228 32.00 

Mean. 59.50 44.00 

Computation. Computation. 
0 

Log'ms. 
O      ' 

1 
og'nu. 

"Magnet  East.,  2  «=  4  14. 00                                           i        9.  69«97 Magnet  East,  2  «=  4  10.  83 
II  iliiSII? 

Magnet  West,  2  M  =  3  50.  00                                        f«      0.  29073      Magnet  West,  2  «  =      15.  50                                        r» 
Mean                      402.00                                     Siu.u     8.  04IU2                 Mean.                        13.16                                      Sin.  u 

II.  29073 

«=201.00                                                                                                 u=  2  06.58                                                   
0                       "*      8  53612 o                    m 

8  55569 

Time  of  beginning  1"  15™ 
Tiineot'ending         1     50 

Temp.    21.0                 H                      Time  <>»  beginning  1*  20» 
Temp.     21.0                                           Time  of  ending       1    <5 

Temp.     12.  0                   H 
Tump.     18.  0 

Mean                    1    32.5 fc=    21.0 Mean                    1    32.  5 t=      15.  0 



(JOB  KXI'EIHTIOX  TO  POINT  BAKKOW,  ALASKA. 

QbtervatWM  for  determining  the  absolute  magnetic  horizontal  intensity,  &c. — Continued. 

Pntr.  April  10,  18£'J.     (lottintren  time.     Insi  i  nmcnt,  (hi  ml" 
•  ifiumr  [<•]     No.  1  1.       M;I.I:II:                                               ri-iht 

•    Magnet   S,,  ,si:*]M-nd<-d.     Pistance  r 
Observer,  A.  C.  Dark. 

Date,  May  17,  1882.     Gottingen  time.     Instrntm  ni.  tlieixlulite 
magnetometer    No.    11.       Magnet    \.u  ilellirtis 
angles  tn   Magnet  S,,  snapended.     Distance  r--  i  28  t.et. 
Observer,  A.  C.  Dark. 

E 

No
rt
h 
 

en
d.
 Circle  readings. Circle  readings. 

1 

No
rt
h 
 

en
d.
 

Circle  readings.                 Circle  readings. 

No. A B Mean. No. 

A: 

B Mean. No. A B 
Me;,, 

A B Mean. 

O        ' 

, , 
0         / 

/ , 

0         ' 

, , 

0         ' 

, , 

i 
E. W. 

E. 
W. 
E. 

Mean 
W. 

B. 
W. 
E. 
W. 

Meat 

1 

3 

5 

7 

l 

232  12 

14 

08 

231  59 

61 

12 

14 08 

59 

61 

12.0 

14.0 

08.0 

4 

6 

8 

10 

227  40 

40 

227  35 

32 

33 

40 

40 

35 
33 

40.0 

40.0 1 

1 

It 

E. 
W. 
E. 
W. 

E. 

Meat 

W. 

K. 
W. 
E. 

W. 
Meai 

1 

3 

5 

7 

9 

232  55 

54 

55 

233  08 

10 

01 

55 

til 

10 

55.0 
2 

M.O 
4 

55.0 

228  35 

35 

228  55 

54 

45 

35 

:;:> 

53 

54 

45 

35.0 

3'..  0 

11.33 
40.00 54.67 

59.0 
61.0 

35.0 
32.0 

33.0 

6 

08.  0 
10.0 

10 

51.  0 

45.0 

60.00 
33.33 

09.00 
51.33 

Computation. Computation. 
°     i                                                       Log'ms. 

Magnet  East,  2  u—  4  31.33                                      1       ' 
Magnet  West,  2  u=      26.  C7                                            1*        0.29073 

Sin.  u     K 
«=  2  14.50 

O                                    m 

Time  of  beginning  I1'  15'"     Tenip.  24.  0                     ff       '     ' Time  "fending        1    50       Temp.  26.  5 

0 

Magnet  East,  2  u=  4  19 Magnet  West,  2  v 
Mean.                        18 

u=  2  08. 

Time  of  beginning  1  h  20" Time  of  ending        1    45 

Logins. 67                                            i 

67                                         r3 
67                                    Sin.  u    8 
W                                                        

Temp.  45                       g     ' 

Mian                  1    32.5 t=25.25 Mean      a.  m.    1    32. >           (=40.  0 

Date,   May  1R,  1882.    Giiiiinp-n  time.     Tm-irunient,  theodo- 
lite                       '  rKn.  11.     Macnft  L,,  daflootlBg  at  right 

auglt-s  to   Magnet   S/(    Misi)riHic»l.     Distance  r=1.2o   tn  t. 
Observer,  A.  C.  Dark. 

Date,  May  19,  18-2.     Cottingeii  time.     Instrument,    tl 
litr  magnetometer  No.  11.    Alaym't  L,,  deflecting  nt  light 
unties    to    M;ij.'M't    S,,  suspended.     Distance  t^=1.2f>  feet. 
Observer,  A.  C.  Duik. 

} 

1 

1 

Circle  readings. Circle  readings. 

S 

No
rt
h 
 

en
d.
 

No. 

Circle  readings. Circle  readings. 

No. A B Mean. 
No. A        B Mean. A B Mean. No. A B Mean. 

| W 

i 

Es 

E. 
W. 
E. 
W. 

K. 

Mear 
W. 

E. 
W. 
E. 
W. 

Mr,  11 

3 

5 

. 

7 

9 

. 

o      / 232  37 

40 39 

232  35 

K 

37 

40 

39 

35 

37.0 

40.0 

39.0 
4 

8 

10 

0         '            ' 

228  15     15 

14     14 

228  20     20 

22      22 

24      24 

15.0 
14.0 I 

1 

%• 

E. 

W. 

E. 
W. 
E. 

Meat 

W. 
E. 
W. 
E. 
W. 

Meat 

1 

3 

5 

. 

7 

9 

0         ' 233  30 

30 

25 

232  23 

21 

l 

30 

30 

27 

23 

21 

30.0 

30.0 

26.0 

4 

6 

8 

10. 

O          ' 

228  18 
01 

228  15 
07 

07 

/ 

16 

01 

13 

07 

07 

17.0 

01.0 

;;s,r.T 
14.50 

2s.  m 09.00 
:;;.  n 

33.0 

20.0 

22.0 
24.0 23.0 21.0 

14.0 

07.0 
07.0 

34.00 22.00 

82,00 
09.  33 

O     ' 

Masiit^t  West,  2  u—      11 
Mean.                          If 

'.. 

.1 

.0 

.0 
0 

n 

» 

r 
3 
i 
t 

Loff'ma. 

i        9.  6!i«)7 

r3        0 

Siu.  «     8.  57  142 
Co 0       / Magnet   East.  2  11=  4  19.6 

ita-net  \\Vst.2«=       12.6 
Mean.                      l«.  1 

u=  2  n*.  11 

Time  ol  •lii'LMiining  1>  30™ Time...                         1     50 

njtutation. 

J 
1 
1 
1 

Temp.    36.0 

Ten.) 

AH. 

0. 

Sill.  «     8.57111 

Time  of  beginning   I1'  20 
Time  <it'  ending         1  4."> 

o 

Temp.  47 
Temp.  45 

m 
11 

8.56412 

•1 1! 

Mean  a.  m. 1   32.5 i     m.  o Mean  a    ai. 
1    40 

/  =  36.  25 



EXPEDITION  TO  POINT  I5AKKOW,  ALASKA.  C07 

Observations  for  determining  the  absolute  magnetic  horizontal  intensity — Continued. 

Date,  Jnne  17,  1882.    Go'ttingon  time.    Instrument,  t: 
lite  magnetometer  No    11       Magnet  I.,,  dciluctinu'  :it  right 
angles   to   ILagnn    S     suspended.      Distance  r  =  1.2r 
Observer,  A.  C.  Dark. 

Date,  Juno  18,  1882.    niittingrn  time.    Instrument,  11 
lite  magnetometer  No.  1  1       M'l-ni't    I.,,  defltetiDfl   ;•' 

lea  to  Magnet    S,,  .iti.-pciideil.      Distance  r     1.2S  feet. 
Observer,  A.  C.  Dark. 

| Xo
rt
h 
 

en
d.
 Circle  readings. Circle  readings. 

! 

No
rt
li
  

en
d.
 

Circle  readings. Circle  readings. 

No. A B Mean. No. A B Mean. 
No. 

A B No.       A 

I! 

Mean. 

0        ' 
, , 

O       ' 

, 1 

o     / 
, 

o     / 

, , 

1 

1 

E. 
W. 
E. 
W. 
E. 

Mean 

W. 

E. W. 
E. 
W. 

Mean 

8 

6 

7 

53  26 

31 35 

53  46 

4!» 

24 30 

34 

46 

47 

25.0 

30.5 
34.5 

2 

4 

6 

8 

10 

49  23 

24 

49  28 
28 

31 

21 
22 

26 

29 

22.0 

23.0 

1 

1 

E. 
W. 

K. 

W. 
E. 

Moai 

W. 

E. 

W. 

E. 

W. 

Mem 

1 

5 

1 

7 

9 

I 

53  46 

45 

41 53  37 

37 

44 

43 
45.  0 

44.0 

40.0 

2       4930 

4            28 

0       4923 

8            20 
10            13 

26 
21 

18 

11 

29.0 

27.0 

30  00 

22.  50 

43.00 

28.00 

46.0 

48.0 

27.0 

27.0 

30.0 

36.0 

36.0 
22.  II 

19.0 

12.0 

47.00 28.00 3S.OO 17.67 

Computation. Computation. 

O          ' 

Magnet  East,  2  u=  4  07.  50 
Magnet  West.  2  u=     19.00 

Mean                       13.  25                                    Sin 
u=  2  00  112 o 

Tim..-  of  beginning  2h  22-       Temp.  53 
Time!  of  ending        2    50        Temp.  53 

Long'ms 

i     9.  B 

r»     0.  21<073 
"     8.56013 

=     8.55683 a. 

O          ' Magnet  East,  2  n=  4  15.  (H 
Magnet  West,  2  u=     18.  3 Moan                       16.  61 

u=2  08.3 

Time  of  beginning  lh  23" Time  of  ending        1    54 

) 
I 
; 
t 

Long'ms. 

i    '
•' 

r"     << 
Sin.  «     6.  57196

 

O                                  m 

Temp.  50                       R 

Temp.  50 
Mean 2    36 

(=53.0 Mean 1    38.5 
(=50.0 

Date.  June  19,  18R2.     Wmtingeii  time.     Instrument,  theodo-       Date,  July  18,  1882.     Giittingen  time.    Instrument,  theodo- 
lite magnetometer  No.  11..  Maguet  L,,  di'tleeung  at  right  ,•,      lite  magnetometer  No.  11.    Magnet  L,,  dent-cling  at  right 
-  to    M;ignet  S/;   Htisnemied.      Distauee   r=1.2f>  leet.          angles  to    Magnet    S,,    suspended.     Distance  r—  1  - 

Observer,  A.  C.  Dark.                                                                          Observer,  A.  C.  Dark. 

1 

No
rt
h 
 

en
d.
 Circle  readings. Circle  readings. 

« 

1 

No
rt
h 
 

en
d.
 

Circle  readings.                 Circle  readings. 

No. 
A B Mean. No. 

2 

4 

6 

10 

A B Mean. 
No. 

A          1! Menu.  No. A        B 

1 
W 

1 

E. 
W. 
E. 

W. 
B. Meat: 
\V. 

E. 

W.  • 

B. \v. 

1 

3 

5 

IT 

g 

0  / 54  00 

58  55 

54  00 

53 
54  00 

00 

00 

53 

00 

00 

00 

i 
00.0 

54.0 

00.0 

0        ' 

49  51 

59 

49  47 

50 

52 

' 

4!) 

H 

4H 

SO 

50.0 

58.0 
1 
N 

E. 
W. 

B. 

W. 
B. 

Meat 
W. 
K 

I 

W. 

Mr.il 

1 

3 

5 

7 

9 

O       ' 

233  55 

61      59 

65     63 

234  04      02 

02  !  00 

54.0 

60.0 64.0 

O       '            ' 

229  45     43 

45  ,  4:, 

229  46     44 

39     37 
43     41 

44.0 
44.0 

58.00 54.  00 59.33 
44  00 

00.0 

00.0 

46.  n 

49.0 

51.0 

a 

03.0 
8 

01.0 
lo 

45.0 

42.0 

00.00 
43.0(7 

02.  00 

i 
41.67 

Computation. 
o      .                                                     I 

Magm-t    Mas'.  2  n  =  4  04.  00                                             i 
Ma-nei  West,  2  «=      1  '  .                                             r3 

1)7  D'i                                  Sin.  u 
u=  2  i                           o 

Time,  of  beginning  1"  2!'"'      Temp.  60                       m 
up.  60                       if 

Computation. 
0         ,                                                                                      ] 

Magnet  East,  2  u=  4  15.:!':                                             t 
Magnet  West,  2  »                                                                         r1 

Mr:ni                          17.  Kl                                     Sin.  t' 
0 

Time  ot  'beginning  I'1  '.M'"       Ti'inp.  48 
.r  ending         1     .'ni        Temp.  48  '                      // 

Mean                  1    35                «=4«.  o 

.og'ms. 

8.  54616 
8.56364 

Mean 1    35 
«-«..0 



COS  EXPEDITION  TO  POINT  I!AIM!O\V,  ALASKA. 

Obxt'rrtitioHis  fur  <lctcnninin;j  tJtc  absolute  magnetic  horizontal  intensity — Continued. 

-Fuly  19,1882.    (iiittiugvu  time.     Instrument,  theodolite 
maiuii-tonieter  No.   11.       Magnet   L,,    detlecting  at  iif;ht 

l.s  to  Magnet  S,,  suspended.      Distance  r  —  1.25  feet. 
Observer,  A.  0.  Dark. 

Date,  July  20,  1882.     Gottingcn  time.     li:Mniment.  tin-mini  i  In 
magnetometer  No.   11.       Magnet    L,,    delict-tin;;  ut   rii/lit 

angles  to  Magnet  S,,  suspended.      Distance  r='-l.i;."i  i'i  et. observer.  A.  C.  Dark. 

Ma
gn
et
. 

No
rt
h 
 

en
d.
 Circle  readings. Circle  readings. 

* 

No
rt
h 
 

en
d.
 

Circle  readings. Circle  readings. 

No. 
A B Mean. No. A B Mean. No. A B Mean. No. A B Mean. 

1 

E. 
W. 
E. 
W. E. 

Meai 

W. 
E. 

E.
' 

W.
 

Meai 

1 

3 

5 

7 

9 

o     / 233  40 

46 52 

233  51 

51 

38 44 

50 

39.0 

45.0 

51.0 

2 

4 

6 

8 
10 

O        ' 

229  31 

31 

229  31 

39 

41 

29 

29 

29 

37 

39 

30.0 

30.0 
1 

B 

E. 

W. 

E. 
W. 

E. 

Meai W. 

E. 
W. 
E. 
W. 
Meai 

1 

3 

5 

7 

9 

o     / 
234  02 

03 

.  02 

234  10 

08 

00 

01 

00 

08 

06 

i 
01.0 

02.0 

01.0 

2 

4 

6 

8 

10 

0        1 

229  49 

53 

229  51 

52 

52 

-17 

51 
49 

50 

50 

t 

48.0 

52.0 

45.00 30.0 

01.33 

50.00 
49 

49 

50.0 

50.0 

30.0 

38.0 
40.0 

36.00 

09.0 

07.0 

08.00 

50.0 

51.0 
r.i.o 

50.00 50.67 

Magnet  East,  2 
Magnet  West.  2 

Mean 

Time  of  beginni 
Time  of  ending 

If  MB 

{ 

O      ' 
u=4  15 
u=     14 

14 

:„ 
0 
B 
2 

• 

nputation. 

> 
) 
) 
i 

o 

Temp.  58 
Temp.  58 

Log'ms. 
i      9.  U9897 r>      0.  21)073 

Sin.  u     8.  56828 

O       f 
Magnet  East,  2  «=4  11 
Magnet  West,  2  u=     17 

Mean                       14 

"0 

1 
a 

.:i 

.1 

• 

mputation. 
i 
> 
1 
J 

o 

Temp.  62 

Temp.  62 

Log'ms. 

J  9.  '.
 

r>  o.  y.n\-:\ 
Sin.  u  8.  56800 

ng  1*  25 1    50 

m 
H 

8.  55798 
Time  of  beginning  lh  30 Time  of  ending       1    5( 

in 
M 

8.  55770 

1    37.5 

•- 

58.0 
Mean 1    40 (  =  62.  0 

Date,  August  17,  1882.    Instrument,  theodolite  magnetome- 
ter, No.  11.    Magnet  L,,  deflecting  at  right  angles  to  Mag- 
net S"  suspended.     Distance  r  =  1.25  feet.    Observer,  A. 

C.  Dark. 

Date,  August  18,  1882.    Instrument,  theodolite  magnetome- 
ter No.  11.    Magnet  L,,  deflecting  at  right  angles  to  Mag- 
net S,/  suspended.    Distance  r=1.25  feet.    Observer,  A. 

C.  Dark. 

| No
rt
h 
 

en
d.
 Circle  readings. Circle  readings. 

Ma
gn
et
. 

No
rt
h 
 

en
d.
 

Circle  readings. Circle  readings. 

No. A B Mean. No. A B Mean. So. A B 
Mean. 

No. A B 
Mean. 

1 
W 

1 

E. 
W. 
E. 
W. 
E. 

Meai 

W. 
X, W. 

E. 
W. 

Meai 

1 

3 

5 

7 

9 

i 

0       ' 

355  30 

30 30 

355  36 

38 

28 

28 

28 

34 

36 

29.0 

29.0 

29.0 

29.00 

2 

4 

6 

8 
10 

0       / 

351  26 

23 

351  31 

30 

32 

24 

21 

29 

28 

30 

i 

25.0 

22.0 

23.50 

i 

1 
\ 

E. 
W. 
E. 

W. 

E. 
Meai W, 

E. 

W. E. 

W. 

Meai 

1 

3 

5 

i 

7 

9 

L         2 

o     / 355  04 

03 

02 
•355  32 

28 

54 

02 

01 

00 

30 

26 

03.0 

02.0 
01.0 

02.00 

2 

4 

6 

8 

10 

O       1 
350  52 

50 

350  03 

350  05 

349  58 

350 

i 

50 

48 

01 

•03 

56 

t 51.0 

49.0 

SO.  00 

35.0 
37.0 

30.0 
29.0 

31.0 

31.0 

27.0 

02.0 

04.0 

57.0 
36.00 

30.00 29.  00 
01.00 

0      t 

Magnet  East,  2u=4  Of 
Magnet  West,  2  it  =     0( 

Mean                     0. 

0) 
.0 
.0 

.7 
,8 

i 

mputation. 

a 
0 
5 
8 

o 

Temp.    43 
Temp.    43 

1=43.0 

Log'ms. 

49.  69867 

0.  29073 
Sin.  u    8.55311 

o    / Magnet  East,  2  «  =4  IS 
Magnet  West,  2  u  =     2i 

Mean                         '..'( 

Con 
.00 
.00 
.00 
.00 

J" 

1 

putation. 

o 
Temp.    39 

Temp.    39 
t=--397o 

Log'ms. 

i     9.  Ii!iti!l7 

r"    0.  L>!I073 

Sin.  u 

Time  of  beginning  lh  20 
Time  of  ending        1  55 

Mean                  1    37. 

in 
H 8.  54281 

Time  of  beginning  lb  2 Time  of  ending          1  5 

Me.m                        1   X 

11 
8.  50727 

•  No  doubt  should  be  354. 



EXPEDITION  TO  POINT  BAUKOW,  ALASKA. 

Observations  for  determining  the  absolute  magnetic  horizontal  infrnniti/  — 

609 

Date,  Augnbt  19,  1H82.     Instrument,  tli.odolito  magnetome- 
trr  No.  11.      Magnet  I.,,  di'llcrlinji  at   right  angle!  to  M.i 
lift  S,,  susm-nilril,       J>ist:tiiit>  ;'      i.'J.~>  1'rcl.       (  (hsrivcr,  A.  C. 

D:l1i  .     Aligns!      .11,     II--.-2.                                                                                          II"-- 

(iiinlih-    ii.'                           No.    I!.      Ma-tn-1     \.n    <\.  ,]i  i  :  in^  at 
ritlil    ani:lc-.s  I"  .Maund   S,,  siis].,  ncliMl.     UiMance  r—  1.25 Dark. r.  it.    Observer,  A.  U.  Dark. 

R Circle  readings. Circle  readings. 

J, 

1 Circle  readings. Circle  rending*. 

a 3 
V 

E 

I 0 No. A B Mean. No. A 11 Menn. 
3 J No. A 

It 

Mean. No. A 

II 

Mean. 

0         / 
, , 

c      / 
, , 

0         / 
, , 

o     / 

, , E. 
1 355  16 14 15.0 K. 1 

75  22 
20 21.0 

^ 
W. 

2 
351  08 

06 07.0 • W. 2 71  14 12 13.0 
E. 3 

17 ir> 
16.0 

s K, 3 20 U 19.0 
w 

W. 
4 05 

08 

04.0 w W. 4 08 00 07.0 
E. 5 14 12 

13.0 
E. 5 20 18 19.0 

Mean 14.67 05.50 Mean. 19.67 

10.00 

W. 
6 351  02 on 01.0 W. A 

71  00 
00 

00.0 

*j 

B. 7 355  16 14 
15.0 

43 

E. 

7 75  10 

08 

09.0 
1 

W. 
8 35  04 02 

03.0 
S W. 8 02 00 

01.0 

f 

B, 

9 13 11 
12.0 

t^ 

E. 9 15 IK 14.0 
W. 10 350  57 H 

56.0 
W. 10 03 

01 

02.0 

Mean 13.50 351  00 

00.0 
Mean 11.50 01.0 

Computation. 
Computation. 

°    '                                                Log'ms. °    '                                                  Log'me. 
Magnet  East,  2  «=  4  09.  17                                      i       9.  69897 
Magnet  West,  2  u=  4  13.  50                                     r»       0.  29073 

Mean                    411.34                       ,          Sin.  u    8.56285 

Magnet  East,  2  «=  4  09.  67                                          i        9.  C9897 
Magnet  West,  2  «=      10.50                                         r*       0.29073 

Mean                        10.  08                                  Sin.  u    8.  56068 
«=  2  05.  67 u=  2  05.  04 

Time  of  beginning  lb  15" 
Time  of  ending       1    55 Temp.    40                   5     &  55255 Temp.    40 

Time  of  beginning  4*  20- Time  of  ending       4    50 

Temp.    40                   £     8'55038 
Temp.    40 

Mean.                  1    35 (=40 Mean.                 4    35 
(=40  0 

Date,   September  14,   1882.     Gottiugen  time.     Instrument, 
theodolite  magnetometer  No.  11.     Magnet  L,,  deflecting 
at  right  angles  to  Magnet  S,,  suspended.    Distance  r—  1.25 
feet;  log.  r  =  0.09691.    Observer,  A.  C.  Dark. 

Date,   September  30,  1882.     Gottingen  time.     Instrument, 
theodolite   magnetometer  No.  11.    Magnet  I/,,  deflecting 
at  right  angles  to  Magnet  S,,  suspended.    Distance  r=1.2B 
feet;  log.  r=0.09691.    Observer,  A.  C.  Dark. 

Ma
gn
et
. 

1 Circle  readings. Circle  readings. 

Ma
gn
et
. 

No
rt
h 
 

en
d.
 

Circle  readings. Circle  readings. 

No. A B Mean. No. A B Mean. No. A B 
Mean. 

No. 

A B Mean. 

i 
w 

i 

E. 
W. 
E. 

W. 
E. 

Meai 
W. 

E. 
W. 
E. 

W. 
Meat 

1 

3 

5 

7 

9 

O      ' 175  20 

18 

08 

175 

174  55 57 

174 

22 

20 

10 

57 

59 

21 

19 

09 

2 

4 

6 

8 10 

o    / 

171  06 
07 

171 

170  42 
40 

39 

170 

08 

09 

44 

42 

41 

07 
08 

1 

1 

15. 

W. 

E. 

W. 

E. 

W. 

E. 
W. 
E. 
W. 
Mean 

1 

3 

5 

7 

9 

0      1 75  33 
31 

32 

75 

75  36 

35 

75 

31 

29 

30 

31 

34 

33 

32 

30 

31 

2 

4 

6 

8 

10 

o    / 
71  15 

13 

71 

71  19 19 

20 

i 

13 

11 17 

17 

18 

i 

14 

12 

10.33 07.5 
41 

40 

41.33 

31 
13 

56 58 
57 

35 

34 

18 

18 

19 

34.5 

18.33 

Magnet  Kaat,  2 
Magnet  West,  2  1 

Mean 
1 

Time  of  beginni 
Time  of  ending 

A.  M.  mean 

< 

0     ' t=  4  08. 
1=4  15. 

4  12. 

Computation. 

83 
67 
25 
125 

0 

Temp.    42.  5 
Temp.    41.  5 

Log'ma. 
i        9.  69897 r»       0.  2907H 

Sin.  u     8.  56442 

Magnet  East,  2  < 
Magnet  West,  2  1 

Mean 
1 

Time  of  beginnii 
Time  of  ending 

A.  M.  mean 

( 

o    / 

*=4  18.0 

i=4  16.1 
4  17.0 

^omjmtation. 
L 

7                                           A 
8                                       Sin.  u 
4 

o                        in 

Temp.    44                     H 
Temp.    44 

Jg'ms. 9.09897 
0.29073 
8.  57266 

!g  3»  35" 
4   05 

3    50 

"*      8.  55412  ' 
S 

\ Ig  3>  10™ 

4    00 

8.56236 

1=42.0 3    35 
1=44.0 

H.  Ex.  44   77 



610  I-XPKD1T1ON  TO  POINT  BAKlfOW,  ALASKA. 

Obscrratinns  for  determining  the  absolute  magnetic  horizontal  iutenxify — ContiiiuiMl. 

Date,  October   14,   1WJ.     {ib'ttingen  time.     Instrument,  the- 
tomcter   No.  11.      Magnet  L,   di  Heeling  at 

right  an^l-                                   nt'niled.    Distant  i         ].'J5feet; 
log.  r-  -u.0%91    '                   *.C.  Dark. 

Uuti-,    October  31,  1882.    <;<in 
odolite  magnetometer  No.  11.     Alagnet  L,,  deflecting  at 

it  an^lesto  MamirtS,,.™- 
log.  r=U.09691    Observer.  A.  C.  Dark. 

. 1 
Cirele  readings. Circle  readings. 

4 | Circle  read Circle  i.'adin^K. 

I 1 | 
I M 

No. A B Mean. No. A        B Mean. 1 1 
No. A B 

M  ''.in. 

A B Mean. 

0      / 

, , 
O       1             t 

, 

O      ' 

, t 
o     / 

i . 

E. 1 75  32 30 

31 

E. 1 75  21 

;i 

22 

IS 
W. 

2 71  09     07 08 

^J 

W. 2      71  02 

04 

03 
• 

K. 

3 

::4 

32 33 E. a 22 i 

>t 

23 
m 

\V. 
4 11      09 

10 

w      w. 
4             OG 08       07 

B. 5 

35 

34
' 

E. 5 26 ' B 

•-•7 

Mean            75 32.67 71 09                    Mean            75 24 71 

05 

- 

•w. 

A 71  16     14 15     i!    -e    !  w. 

Tl  06 

08 07 

I 
B. 

7 75  33 31 32 S     '    E. 7 75  20 W 21 

\t 

W. 
8 15     13 14 

W. 

8            00 

02 

01 
K. 

:i 

32 30 31 E. 9 22 

'4 

23 

W. 

10 

14     12 13 W. 10            01 03        02 

Mean              75 31.5 71 14 Mean            75 22 71                03.  ;o 
1 

Computation. Oempuitt&on. 

°   '                                                         Log'ms. 
net  East,  2«=4  23.  (i7                                              i 

Magnet  West,  2u=4  17.  :.                                        r*        ».  2im7:i 

0   '                                                         Ijog'ma. Magnet  East,  2«=4  111                                                i        B 
Maenet  West,  2«=4  18.  67                                       r3       0 .Mean 4  SO.  58                                      Sin.  «     8.  57853 Mean                    4  18.8 1                                      Sin.  v    ».  r.7.Mi2 

tt=2  10.29                                                           u=  2  09.  42                                                      

Time  of  beginning  3h  20™ 
Time  of  ending        \  (>."• 

o                    m      „  .„„„.. 
Temp.     10.0                   ff                                  of  beginning  4h  00" 
Temp.     11.  0                                        1  Time  of  ending       4  55 

Temp.    1°8                     £     8-58532 
Temp.    19 

A.  M.  mean         3  42.  f «=10.  5 A.M.  mean           4  27.  5 ted 

Bate,  November  14,1882.     Gottingen  time.    Instrument,  the- 
No.   11.     Magiiet  L(/  dcilt-eting  at 

riuht  an^lnrt  10  ilji^jjur  S/(  suspeudi-d.     Distance  r—  1.25 
feet;  log.  r=0.096Ul    Observer,  A.  C.  Dark. 

Date,  November  30,  1882.     Gottinjien  time.     Instrument,  tho- 
ndo]                       ,  .Micter  No.   11.     Magnet    I,      <!f!ltM-ting    at 
i  i^lit  angles  to  Magnet  S/,  suspe.mled.     Distance  r=:1.25  fee.t  • 
log.  7^=0.09691    Observer,  A.  C.  Dark. 

i 1 
a No

rt
h 
 

en
d.
 Circle  readings. Circle  readings. i i 

No
rt
h 
 

en
d.
 

Circle  readings. Circle  readings. 

No. A B Mean. No. A B Mean. 

No. 

A B 
Mean. 

No. A B 
Mean. 

1 H 

I 

E. 

W. 
E. 
W. li. 

Meat 

•w. 

E. 
W. 
W. 

Meat 

1 

3 

5 

7 

» 

0         / 
175  10 

15 15 

175 

175  21 

20 

175 

i 
12 

17 

17 

23 22 

11 

16 

16 

14.53 

2 

4 

6 

8 

10 

O        ' 

170  57 

55 

170 

171  00 

04 

06 

171 

59 

57 

02 

06 

08 

58 

56 s 

1 

E. 
W. 
E. 

W. 

E. 

Mftai 

W. 
E. 
W. 
E. 

W. 

Mear 

1 

3 

5 

7 

9 

0        / 

175  23 

25 

26 

175 

175  25 

27 

175 

25 

27 

28 

24 

26 

27 

25.67 

2 

4 

6 

8 

10 

O        ' 171  04 

03 

171 171  03 

05 

04 

171 

i 

06 

05 

05 

07 

06 

05 

04 
57 

04.  r, 

22 

21 

01 

05 

07 

27 

29 

26 

28 

04 

06 

05 

21.5 
04.33 27 

05 o    / 
Magnet  East,  2  u=  4  17 
Maguc-tWest,  2  «       II, 

Mean                  4  17 

Com 

.33 .17 

•jr. 

.  1-,-j 

. 
' 

nitatton. 

0 

L'emp.  —21.  5 

remp.  —20.  5 

Log'ms. 
i        9.  U9897 

r3 

Sin.  u    8.  r.7L'!i;i 

o 

Magnet  East,  2  u=  4  21 
Magnet  West,  2  u=  4  22 

Mean                   4  21 On 
r 
0( 
S 

7! 

nptttation. I 

J 
Sin.  u 

0                    m 
Temp.  —  a                     jf 

Ternp.  —3 

og'ms. 

.1.  ti'.!S'.!7 

0.  L>S07:t 

Time  of  beginning  4h  2 
Time  of  ending       4    5. 

M 

II 

8.  56263 
Time  of  begiuning  4h  2( Time  of  ending         4     5 

8.  5C990 

A.  M.  mean       4    38 t=—  21.0 A.  M.  mean 4    37.5 



EXPEDITION  TO   POINT  liAKltOW,  ALASKA.  Gil 

Observation*  for  determining  the  absolute  magnetic  horizontal  intensity — Continued. 

Date,  December  14,  1882,  Gtii  tingen  time.  Instrument,  theodo- 
lite ntamirinmcter   No.    11.     Magnet  L,,  ik'tlcrting  at  right 

angles  to  Ala^m-i  S,  HUHpended.    Dietftuoer=l,25feet;  logr 
=0.09691    Observer,  A.  C.  Dark. 

Date,  January  1,  1883.    Guttiugen  time.    Inntniim-nt,  theodo- 
lite magnetometer  No.  11.    Magnet  I/,,  <1HN  Hi  ni;  at  ti^ht 

angles  to  Magnet  S,,  sutiprmled.    Distance  r=1.26  feet;  log.r 
=0.09691    Observer,  A.  C.  Dark. 

| - Cin-le  readings. Circle  readings. 

i 

Circle  readings. Circle  readings. 

w EC r 
B i 1 No. 

A B Mean.  No.       A         B Mn;m. 

s No. A Mean. 
No. 

A B Mean. 

O        ' 
, , O        /             1 , 

O       ' 

i , 
o     < 

i , R, 
1 175  27 

'".i 

28.0 
K 1 175  25 

•ft 

26.0 •*j 

"\V. 

•J      171  13      15 

14.  n 

^5 

W. 2 171  04 06 05.0 

"A 

K. 3 

30 

n 31.0 
3 

K. 

3 

26 

• * 27.0 
W \V. 

4            10     12 
11.0 

H 

W. 

4 

06 

08 07.0 E. 5 28     30 29.0 E. 5 28 30 29.6 

Mean.         175 
29.  :«            '  171 12.50 Mean          175 27.33 

171 

06.6 

W. 
6     171  05     07 00.0 W. 6 171  57 59 58.0 

~         E. 7 175  30     32       31.0 

*j 

E. 

7 175  22 

2. 

. 
23.0 

S      w. 8            06     08 07.0 $ W. 8 55 57 56.0 

£           lv 
9 31     33 32.0 s E. 9 24 1 i 25.0 

w. 10            07     09 
08.0 

W. 10 54 56 65.0 

Mean       '  175 31.5 
171 

07.0 
Mean          175 24.0 171 

56.  33* 

Computation. Computation. 

0     '                                                   Log'ms. 
Magnet  East,  2  «=4  10.  83                                            J        11.  09KH7 
Magnet  West,  2w=4  24.  50                                       r*       0.21)073 

Mean                    4  20.  665                                   Sin.  u     8.  57807 

0    '                                                 Log'ms. Magnet  East,  2  «=  4  21.  33                                       i       9  C9897 
Magnet  West,  2  u=  4  27.67                                         i5       0.  2%73 

Mean                     4  24.  50                                     Sin.  u    8. 

Time  of  beginning  3h  30" 
Time  of  ending       4  00 Temp.-13                    H       a  M837 Temp.  -13 

Time  of  beginning  3h  50" Time  of  ending         4    15 
Temp.  -11.  5                H     a!i7471 Temp.  -11.  5 

A.  M.  mean        3  45 t=-13 A.  M.  mean           4  02.  5 
«=-!!.  5 

*  (170    56.33)»    So  used  in  computation. 

Date,  .January  14,  18KJ     Gottingentime.    Instrument,  theodo- 
lite magnetometer  No.  11.     Magnet  L,,  deflecting  at  right 

angles  to  Magnet  S,,  suMpf-nded.    Distance  r—  1.25  feet  ;  log.  r 
=  0.09691    Observer,  A.  C.  Dark. 

Date  January  31,  1883.    Gottingentime.     Instrument,  theodo- 
lite magnetometer,  No.  11.      Magnet  L,,  deflecting  ut 

anglcH  to  Magnet  S,,  suspended.  Distance  r  =  1.25  feet;  log.  r 
=  0,09691    Observer,  A.  C.  Dark. 

\ 
1 No

rt
h 
 

en
d.
 

Circle  readings. Circle  readings. 

Ma
gn
et
. 

No
rt
h 
 

en
d.
 

Circle  readings. Circle  readings. 

No. A. B. Mean. Xo.        A. B. Mean. No. A. 

B. 

Mean. No. A. B. Mean. 

I 
E. W. 

E. 
W. 
E. 

Meai 

W. 

E. 
W. 

E. 
W. 

Meai 

1 

3 

5 

7 

9 

o     / 

175  23 

22 

24 

175 

175  31 27 

175 

a 
24 26 

33 

29 

24.0 

23.6 
2.1.  0 

o     * 
2      171  02 

4             01 

171 

6   in  01 

8     170  54 

10            53 
176 

1 

03 

02 

02 
56 

55 

i 

02.5 

01.5 I 

1 

E. 

W. 

E. 
W. 

E. 

Mean 

W. 
E. 

W. 

E. 

W. Mean 

1 

3 

5 

7 

9 

0        ' 175  33 

31 

33 
175 
175  26 

24 

175 

i 
35 

33 

35 

28 

26 

34.0 

32.0 

34.0 

2 

4 

6 

8 

10 

O       ' 171  01 
02 

171 170  58 

56 

54 

170 

1 

03 

04 

60 

58 

56 

t 

02.0 

03.0 

24.0 02.0 33.33 

02.5 

32.0 

28.0 

01.5 

55.0 

54.0 

27.0 

25.0 

59.0 

57.0 

55.0 

30.0 56.83 26.0 57.0 

0 

Magnet    East,  2«=  4  2 
Magnet  West.  Zu=  4  3, 

-Mean                        4  2 

n, 

!.C 

'..  1 

.7 

1 

mputation 

0 
7 
S 

') 

Temp. 

Temp.     - 

1=    - 

Log'ms. 
4          !>:  09897 r*          0.  29073 

Sin.  u     8.  59004 o    / 
Magnet  East,  2u=  4  3 
Magnet  West,  2u=  4  21 

Moan                     4  2! 

Computation 
1.83 

1.00 
1.92 
i.  96 

"     Temp.     - 

Temp.    - 

0 

-30 
-30 

I/og'ms. 1 r»          0.  29073 

Sin.  «    8.  r.'.i:;r2 

Tiraooi 
Tirnr  of  einlin.; 

A.  M.  iniaii 

0                 m 
-30                  ,i 

-30 

8.  57974 
Time  of  beginning  4h  05 Time  of  ending         4   29 

m 
m 

a-58352 

6   27. 1 

-;io 

A.  M.  mean, 4    17 «=    -30 



612  I.XPKDITION  TO  POINT  IBAHROW,  ALASKA. 

Ob*  •  1'iiiiitin/j  UK  atisohtli'  min/nctic  ln>rhontiil  intensity — Continued. 

it-binary  14.  \"  ::.    Unit  i>                        '  ̂ tnnm-nt,  i 
,  r  N->.    11.                                                    ••    right 

...-in-ndi-ii.     Ulal                                 •  ;  log.r 
—  'it.,                       rver,  A.  C.  Dink. 

IKS:!.    Ciittin    en  time.    I'                          rfxlo- 

U'e  magnetometer  \o.  11.     M;i;'i"t  I.,,  d.-tli  < 
iilll  "                                             JrrmlcU.    l)i                                                 log.r 
=  U.OU<j!U     Observer,  A.  C.  D.irk. 

. 
1 Circle  reading)!. Circle  redding*. 1 Circle  reading*. 

Cirri 

V 

ft f 

be 

5 o No. A B Mean. No. A B Mean. I 0 No. A B ileitn. Nil. A D 

0        ' 

, , 
o     / 

i t 

O         ' 

, 

o     / 

, , 

K. 1 175  21 

23 

22.0 

E. 

1 174  20 28 27.0 

^j 

W. 
2 170  58 59 

58.5 

•s 

W, 

2 170  02 

04 

M.O 
9 

B. 

3 20 

22 

21.0 
1 K. 3 30 32 31.0 

H 
W. 

4 57 

5R 

57.5 
W 

\\r. 

4 

00 

E. 5 

20 

22 21.0 E. 5 30 

32 

31.0 

Mean       '  175 
21.33 170 58 Mean          174 29.67 170 

or.,  o 

W. 
6 171  05 07 00.0 W. 6 170  13 

16 

14.0 

K. 7 176  17 19 18.0 E. 7 
174  30 

I 2 
31.0 

^j 

W. 
8 04 06 05.0 t W. 8 11 U 

13.0 

S 

E. 

9 19 

'21 

20.0 
$ E. 9 

33 

: s 34.0 

ft 

W. 10 05 

07 

06.0 

i* 

W. 10 10 12 11.0 

Mean          175 19.0 171 
05.67 

Mean          174 32.50 170 
12.33 

Computation. Compulation. 

0    '                                                 Log'ms. 

0      / 

L 

i"'ms. 

Magnet  East,  2  «=  4  23.  33                                         i        9.  69897 
Ma«  net  West,  2  u=  4  13.33                                           r'       0.29073 

Miignet  East,  2  «=  4  24.67 
Mamit  t  West,  2  u=  4  20.  17                                        r3 

Mean                     4  1«.  33                                    Sin.  u    8.57475 Mean                   4  22.42                                 Siu.  u 

W         fl    ̂ RAA^L 

Time  of  beginning  4'  00"     Tcmp.-8                      g     *•*" 
Time  of  ending       4    40      Temp.  -8 Time  of  beginning  4'  00"' Time  of  ending       4    30 

0                     m 
Temp.-H                    j[ 

Temp.  -13 
A.  M.  mean         4    20             t=-8 A.M.  mean          4    15 

(=-13.5 

Date.  March  14,  1883.    Giittiu-en  time.    Instrument,  theodo-      I  'ate.  March  31,  1883.    (iiittinfren  time.    Instrument,  theodo- 
lit''  magnetometer  No    n.     Magnet,  L,,  deflecting  at  right   j      lite  magnetomcterNo.il.     Magnet,  L,,  deflecting  nl  unlit 

=0^09691    Observer'  A.  C.  Dark. 
•nglea  to  MagiMto,/  suspended.    i'iwtancer^l.L'^Jeei  ;  ld^.  r =0.09691    Observer,  J.  E.  MaxBeld. 

j 

-d 

V Circle  readings. Circle  readings. 

1 
1 Circle  readings. Circle  readings. 

i 1 No. A B Mean. No. A B Mean. 
I 

1 
to 

No. 

A B Mean. No. A B      Mean. 

0         ' 
, 

0         / 

i , 

0         / 

, 

o      t 

1             O        1 T,, 
1 171  11 13 12.0 K. 1 346  34 

:- 

(i 

35.0 

_^ 

2 166  41 

43 

42  0 4J 

W. 

2 
350  52 

54       53.0 
E. 3 08 

10 

09.0 • 

E. 

3 

40 

42 

41.0 

W. 4 37 39 38.0 M W. 4 42 
44        43.  0 

E. 5 05 07 06:0 

E. 

£ 

31 

33 

32.0 Mean         171 

W.  » 

166 40.0 Meaii          346 

30.0 
350                      48.  0 

W. 8 166  40 42 41.0 W. 6 350  39 11        40.0 

•s 

E. 7 171  05 1 

17 

06.0 

•
g
 

E. 7 
346  25 

'. 

7 

26.0 
£ 

W. 
8 40 42 

41.0 

W. 

8 39 41        40.0 
fe 

E. 

9 06 1 a 
07.0 

fe E. 9 25 27 26.0 
W 10 40 42 

41  0 

VV 

10 4] 

M    r> 

Mean 00.5 106 41.0 Mean          346 26.0 350                    41.5 

Computation. Computation, 

0      / 
LO"']!!- 

o    / [xx'mt Mnynct  Eiint.  2«—  4  LM» :  \\Yst.2  tt=  4  25.5 
ilciiu                     4  27.  25 }        9.  C'IKI7 

r>      0. 

Sin.  u    ! 
If  agnet  East,  2  «—  4  12                                                J        '.'.  r.:i,-;i7 
Magnet  Wos^S  UBS  4  ir>.  5                                      r3      0 \Irun                     4  K1.75                                         Siu.  u     H.  5C700 

Tiuicnf  Ih-^inniug  4h  40m 

o 
Temp.—  3.0 

»    8.57920 

By  rhron.  Bond, 

Temp.  28                        £    "'  •™70 
Time  ot  cmlin"        5    10 Temp.—  3.0 

N(».  l'~'s  ; 

__ 

Tiim'oi'lx-^himn;,'  3h  2!(m 
— 

A.m.  mean        4    55 t=-3.0 
Tnnr  ot'i-mliiig         4     2") 

(=20 

A.  in.  moan        3    57 



EXPEDITION  TO  POINT  BAKROVV,  ALASKA.  C13 

Observations  for  determining  the  absolute  magnetic  horizontal  intensity — Continued. 

Date,  April  14,  1883.    Gotttngentune.    Instrument,  theodolite  mag- 
netometer No.  11.      Magnet   L,,  deflecting   at  right   angles  to 

Magnet  S,,  suspended.     Distance  r=1.25  feet,   log.  r=0.09«91 
Observer,  A.  C.  Dark. 

Date,  April  30,  1883.    Gotiiii:r.-ii  linn  •.    Inittrnment,  theodolite 
magnetometer    No.   11.      Mainiet    L,,    deflecting    at    right 
angles  to  Magnet    8,,  suspciiTled.     Distance  r-  1.25  feet, 
log.  r=0.09691    Observer,  A.  C.  Dark. 

*s 

No
rt
h 
 

en
d.
 

Circle  readings. Circle  readings. 

<j 

• 

1 
a £ 

Circle  readings. Circle  readings. 

No. A 

B. 
Mean. 

No. 
A B Mean. No. A B 

Mean. 
No. A B Mean. 

i 
A 

I 

E. 
W. 
E. 
W. 
E 

Meai 

\V. 
E. W. 
E. 

W. 

Meai 

1 

3 

5 

7 

9 

o     / 171  01 

03 03 

171 

171  08 

10 

/ 
00 

01 01 

10 

12 

00.5 
02.0 

02.0 

2 

4 

6 

8 10 

o      / 

166  57 
58 

166 

166  58 

59 

167  00 

o     / 
55 

56 

56 

57 

166  58 

o      / 

56.0 

57.0 

•s 

• 

fs 

E. 

"W. 

E. 
W. 
E. 
Mean 

W. 
E. 
W. 
E. 
W. 
Meai 

1 

8 

5 

7 

9 

0         / 170  39 

39 

40 

170 

170  41 

40 

40 

40 

41 

39.5 

39.5 
40.5 

2 

4 

1 

8 

10 

O        ' 166  32 

31 

166 

166  31 

32 

32 

i 

33 

32 

32 

33 

33 

i 32.5 

31.5 

01.5 
58.5 

43 

42 

39.  83 32.0 

09.0 
11.0 

57.0 

58.0 

166  59.  0 

42.0 

41.0 

31.5 32.5 

32.5 

171 10.0 
166 

58.0 170 41.5 166 
32.17 

o    / 
Magnet  East,  2  «=  4  05 
Magnet  We^t,  2  u=  4  12 

M'  ;...                       4  08 

Computation. 

.0 

.0 

.5 
• 

o 
»     Temp.   25.0 

Temp.   23.  0 

(=    24.0 

I 
Sin.  u 

m 
B 

Log'ms. 9.  69897 
0.  29073 8.  55793 

< 

o    / Magnet  East,  2  u  —  4  07 
Magnet  West,  2«=  4  09 Mean                     4  08 

to 

K 
8 

5! 

21 

m 

nputation. 
1 

I 
1                                    Sin.u 
i 

m 
0                      H 

Temp.  26 
Temp.  26 

t=~26 

x>E'ms. 
9.  69897 
0.29073 8.55807 

Chron.  Bond  No.  188. 

Time  of  beginning  4b  3C 
Time  of  ending        4    5( 

A.  M.  mean         4    4( 

a  54763 
Chron.  Bond  No.  188. 

Time  of  beginning  4*  20 
Time  of  ending        4    50 

A.M.  mean         4   35 

8.54777 

Date,  May  14.  1883.    Gottingen  time.    Instrument,  theodolite 
magnetometer    No.  11.     Magnet  L,,    deflecting    at    right 
angles  to  Magnet    S,,  suspended.    Distance  r  =  1.  25  feet, 
log.  r  =  0.  09691    Observer,  A.  C.  Dark. 

Date,  May31,  1883.    Gottingen  time.    Instrument,  theodolite 
magnetometer  No.   11.     Magnet  L,,  deflecting    at    right 
angles   to  ilagnet  S,,  suspended.    Distance  r  =  1.25  feet, 
log.  r  =  0.  09691    Observer,  A.  C.  Dark. 

Ma
gn
et
. 

*3 

a 
V 

1 

Circle  readings. Circle  readings. 
1 

i 
1 

No
rt
h 
 

en
d.
 

Circle  readings. Circle  readings. 

No. A B Mean. No. A B Mean. No. A B Mean. No. A B     Mean. 

' 

E. W. 
E. 

W. 
E. 

Meai 

1 

3 

5 

O       ' 170  33 

32 

32 
170 

35 

34 

34 

34.0 

33.0 

33.0 

2 

4 

O       ' 

166  26 

25 

166 

24 

23 

i 

25.0 

24.0 
1 m E. 

W. 

E. 
W. 
E. 
Meai 

1 

•3 

5 

o    / 
170  39 

43 

45 

170 

37 

41 

43 38.0 

42.0 

44.0 

2 

4 

O       1 166  32 

40 

166  00 

no     31.0 

38       39.  0 

33.33 24.50 41.33 

35.0 

1 

W.  . 
E. vr. 
E. W. 

Meai 

7 

9 

170  39 

40 

37 

38 

38.0 

39.0 

6 

8 10 

166  30 

29 
30 

28 
27 

28 

29.0 

28.0 

29.0 i 
vr. E. 

W. 

E. 

"W. 

Meai 

7 

9 

170  51 

51 

49 

49 

50.0 

50.0 

6 

8 

10 

166  41 

43 

41 

39       40.  0 

41       42.0 
39       40.  0 

170 38.5 166 28.67 170 50.0 166                      40.  67 

Computation. Computation. 

O      ' 
MapnH  East,  2  u=  4  08 
linen**  West,  2  u—     os 

Mt  -;n  i                       4  u! 

8 
8 
.8 

.0 

I 
I 
t 
B 

o 

Temp.   35.0 
Temp.    35.0 

Log'ms. 
i      9.  69X97 rl    0.  2M73 

Sin.  u    t.  56938 

•    o    / 

Magnet  East,  2  u=  4  06.  33 
Magnet  West,  2  u=  4  09.  33 

Mean                    4  07.  HO 
u=  2  03.  92 

Chrou.  liond  No.  188 

Time  <P|  lie'jiinmig   4h  00™ 
XtmeofMMMg       4    30 

Loi-'ms. 

i        9.  KI897 
r*        0.  L"X>7:1 Sin.  u       8.  15077 

Chion.  Bond  No.  188. 

Time  of  beginning  4h  1( 
Time  ui'  ending         4  50 

m 
a 

8.54908 

0                        "*      8.  54047 Temp.  41.0 
Temp.   4J.  5 

A.  M.  mean            4  30 t=  35.0 A.  M.  mean           4     15 
fc=  40.75 



G14 EXPEDITION  TO  POINT  BARROW,  ALASKA. 

for  drtrrmhriny  tlic  ttbxolnti'  iiuiynetic  Iwrizontnl  inlrnxHii  —  Continued. 

Dm  i>.  Jinn 
oilolit.-    n: 

-'d.   Distance?     i  j.'ii.rt. 

'.irk. 
Date,   June    30,   1883.      Gb'ttiugen    time.     Instrument,   tlie- udt.lite   magnetometer    No.  11.    Mugnet  L,,   deflecting  at 

right  an_il<^  ti,  M:i':net  S,,  susjiended.   I)istancer=1.25teot, 
log.  r=0.0%91     Observer,  A.  C.  Dark. 

i No
rt
h 
 

en
d.
 :,,id,,,,. Circle  readings. 

! 

No
rt
h 
 

en
d.
 

Circle  readings. Circle  readings. 

No. 
A 

.. 

•h'.m. 

No. A 8 Moan. No. A B 
Mean. 

No. A B Mean. 

' 1'. 
W. 

W. 
K. 

Meat 

W. 

E. 

W, 

W 

Meal 

1 

3 

5 

o 

0       ' 
170  50 

49 

45 

H 

47 M 

H 

M 

1 
49.0 48.0 

440 

2 

4 

6 

10 

o     / 
160  45 

45 

i 

M 

43 

43 

41. 

43 

44.0 

44.0 1 

I 

E. 

W. 

E. 
W. 
E. 

Meai 

W. 
E. 
W. 
K. 
W. 

Mean 

1 

3 

5 

7 

0       / 

170  06 

05 

06 

08 

07 

08 

07.0 
06.0 
07.0 

2 

4 

C 

e 
10 

O       1 166  12 

10 

14 

12 

10 

10 

11 

13.0 

11.0 

170 

170  4!) 

50 

47 166 44 

170 14 

14 06.67 

166  . 

12.00 

48LO 

48.0 

16645 

43 

45 

44.0 

42.0 

44.0 
170  12. 12 

13.0 

13.0 

166  08 

08 

09 

09.0 10.0 

170 48.50 

166 

43.33 

170 

13.00 

166 

09.33 

0 

Magi:                    i  =  4  o: 
Mam                            =  4  0! 4  <W 

OM 

.08 

.01 

putotion. 

o 
L'oinp.  42.0 

remp.  42.0 

L 

3 Sin.  M 

m 
ii 

i 

8.  .'5014 

0 

Magnet  East,  2  u=  3  54 
ii  tWest,  2u=  4  O: 

'  Mean 

a 

.( 

.( 

.1 

..- 

amputation. 

7 
7 
7 
8 

o 

Temp.  53.0 
Temp.  53.0 

^ 
Sin.  « 

m 
H Chron.  Bond  No.  188, 

Time  of  beginning 
Time  of  ending.        4    45 

8.53984 
Cliron.  Bond  No.  188. 
Time  of  beginning,  3h  05 
Time  of  ending,       3   45 

A.  M.  mean 4    32.5 t=  42.  0 A.  M.  mean 3    25 
(=53.0 

Date,  July  14,  1S83.     (Jotting™  time.       Instrument,  tlieodo- 
lite  magnetometer  No.                                             <n£  at  ri;:!it 
angles  to   Magnet.  S,..  suspend.-,!.       Dintanee  <=!.'- log.  r=0.09691    Observer,  A.  C.  Dark. 

Date,  Tuly  31,.  1883.      Gottingen  time.     Ir  strum  mt,  theodo- 
lite magnetometer  No.  11.     Majiuot  L,,  deflecting  at  right 

Magnet  R,,    suspended.     Distance    r=1.25  feet, 
log.  r=0.09691    Observer,  A.C.  Dark. 

t 
1 Circle  readings.                 Gin- 

v  i.  adiugs. j 1 
Circle  readings. 

Circle  readi 

| 1 No. 
A B Mean.    No.          A I.      Mean. ! | No. A n Mean. No.        A         B 

Mean. 

O        ' 
, 1                         i       0 

0        / 

, , 
0       '            ' 

, E. 

1 168  27 n 2K.  0 E. 1 170  35 n 36.0 
W. 2      104 

23.0 
W. 2     166  25     27 

26.0 K. 3 30 a 31.0 • E. 3 31 n 
32.0 

i    ̂o 

W. 
4 24.0 

•^ 

W. 4            23     25 24.0 
& 

E. 

5 32 M 33.0 A E. S 28 

;io 

29.0 Mean 

168 
30.  07              164 23.5 Mean 170 32.  33              166 :  5.  0 

6     164 

W. 

6     166  23    .25 

L'l.ll 

B. 

7 H 58.0 

K. 

7 170  30 0 31.0 
8 54      56 \V. 8            24     26 25.0 

to K. 

9* 

06 M 07.0 « 

E. 

9 

31 

n 32.0 

£j 

\V 

10 

58.0 

W. 

10            26     28 

27.0 Mean 
llifl 

02.  5               164 Mr.  :li 170 :il.r.               166 25.33 

. 

'•'" —  *: 

Lojx'niK. 

M=  4  0' 

.17 

i      B 

\    East,  2 

U~   4  0' 

.83 i 
Mr-.  Ill 

4  OH.  Oil r3     (• Sin  f 
i  06.  17 
I  OG.75 

8.55488 

vt.   V.. 
...1  N\ 

0                  // 8.  f.1458 

Time  oi                       '     I1' 

Temp. 

I'elnp 

::.'i 

A.  >' 

:i    M I       KJ.  0 A  .  H                          10 11.0 

Proh.iu.  'C.mipHlril  on  ili.it  ..tH 



KXI'KIHTION  TO  1'OIXT   HAIMtOW,  ALASKA. 

Observations  for  dcti'nni/i.iiif/  tin'  absolute-  mayncUa  horizontal  intensity — Continued. 

615 

Date,  August  14,  1883.     Gottinji™  time.     Instrument,  theod- 
olitoillafillrllMneter,  No.  11.        Ma^iet  L,,,  llrlirrlin^  at  ri^ht 

annlc'.s   I"  Magn.-t  S,,  HiiHprndfd.     Distance  r  =  1.25  feet. 
Lug.  r=0.09691    Observer,  A.  C.  Darli. 

$ 1 Circle  readings. Circle  readings. 

1 h No. A B Mean. 
No. 

A B 
Mean. 

0         / 

, , 0 1 , , 
E. 1 171  00 02 01 
W. 

2 166  55 57 56 
E. 3 

170  57 
H 

58 

• W. 4 56 

58 

57 
W 

E. 

5 50 58 57 

Mean 170 58.67 

160 

56.50 

W. 6 
IGti  54 

Mi 55 

B. 

7 170  50 

51 

51 
W, 8 50 52 51 

1 E. 9 

49 

51 

50 

£ W. 

10 

47 49 48 

Mean 170 50.5 166 51.33 
"(ion. 

O      ' 
Los'ms. Magnet  East,  - 

Magnet  West,  2 
«=  4  02.  17 

tt=  3  53.  17 

,*
 

9.  01)897 
0.  SI073 

If  pan 

4  01 

.67 

Sill 

.  u 8.  .14403 •J  CO.  335 

o II 
8.53373 

Time  of  hfj^iiMiin'.:  3h  4 

.'  ' 

Temp.      47.  5 
Time  ol  r'li'linii 4     Hi Temp.      47.5 

A.  M.  mean 4  00 (=     47.  5 

I 



616 EXPEDITION  TO  POINT  BAEltOW,  ALASKA. 

Magnetic  observations  at  Uglaamie,  Alaska, 

[Date,  December  17,  1881.    Gottingen  time. ottingen  time.    Instrument,  theodolite  magnetometer  No.  11.    Magnet  L,,.     Chronometer,  Bond 
Ho.  188  ;  daily  rate,  1-.5,  gaining  on  mean  time.    Observer,  M.  Smith.] 

No.  of  oscil- lations. 
Chronometer 

time. 

Temp. 

t' 

Extreme  scale readings. Time  of  oscil- 
lations. Computation. 

0 
8 

16 
24 
32 
40 

A.    m.    t. 
2     19    06.  0 

20    09.0 
21     12.0 

22     H.9 
23     18.0 
24    21.0 

—  8.0 

-8.0 

-«.o 

—8.0 

10.5 

12.2 

14.5 

17.2 

40.9 

38.4 

32.2 

30.1 

m.     t. 

10    27.6 27.8 

28.0 
28.1 
28.0 28.0 

T»  =  Z"(l  +  y)  (!_(«'_  «)0 

s. 

Observed  time  of  80  oscillations     G''7  !'" 

T—    7.8489 

80 
88 
96 104 

112 
120 

29    33.6 
30    36.8 
31    40.  0 
32    43.0 
33    46.0 
34    49.0 

Means    

Log'ms. T    0.89481 
1"    1.78962 

1  +  ̂-     0.00308 
]_(t'_l)?    9.99915 

-8.0 

10    27.92 
T1     1.70185 

(ar.co.)T2    8.  2U815 

V    *-+23°Cfi""                                                *    "•""^* mH—  "'^                                               mH    9.14499 
"  T*                                                m    8.t-:>978 m  =  0.  0724 

H—  1.929                                                         JT    0.1*523 

Observations  of  deflections  :  Date,  December  17  ; 
hour,  1*41™.    Temp.  t  =  —  10°.3 

m-    8.57452 

Mil     9.  14409 

Coefficient  of  torsion. 

Value  of  one  scale- 

division  =3'.  69 
Logarithms. 

Tors.         o    , 

circle.        Soal6- 

Mean. Differ- ences. 

15     17.  2 

105     29.  2 

285     11.0 

15       9.5 

30.1 

40.0 

17.9 

40.6 

23.65 

34.60 
14.45 

25.00 

10.95 

20.15 

10.55 r  =  38'.4 5400'  +  & 
5400  (ar.  co.) 

H* 

3.  73547 
6.  267C1 

Meant)  =  10.  41 0.  00308 
m'     7.71951 

m    8.  (-5976 

*  This  value  deduced  from  observations  of  oscillations  at  widely  different  temperatures  was  adopted  as  producing  the  best 
agreement  in  the  value  of  m  when  reduced  to  a  standard  temperature. 

[Date,  December  18, 1881.    Gottingen  time.    Instrument,  theodolite  magnetometer  No.  li.    Magnet  L,,.    Chronometer,  Bond 
No.  188 ;  daily  rate  1'.5,  gaining  on  mean  time.    Observer,  M.  Smith.] 

No.  of  oscil- 
lations. 

Chronometer 
time. 

Temp. 
Extreme  scale 

readings. Time  of  oscil- lations. Computation. 

0 
8 

16 
24 
32 

40 

h.    m.    t. 
2    07    05.  0 

08    08.  0 
09    11.1 
10    14.0 
11     17.  0 
12    20.0 

—19.7 

2.2 

2.0 

8.1 

36.0 

34.2 

31.0 

m.     ». 

10    29.9 

30.0 
29.9 

30.1 30.1 
30.0 

Observed  time  of  80  oscillations        630.  00 

Correction  for  rate                      —  0.0(01 
T=    7.8749 

—19.0 

Log'ms. 
T    0.83624 80 

88 
96 

104 112 

120 

17    34.9 
18    38.0 
19    41.0 
20    44.1 
21    47.1 
22    50.0 

I"     1.79249 

1  +  A     0.00307 
1  —  (f  —  t)  q    9.  99959 

19  3 
10    30.00 

T*    1.79515 

<ar.co.)I"    8.20485 
it1    0.  99480 

M    9.91248 ('    '     -4-  i  l 
Coefficient  of  torsion. 

Value  of  one  scale- 
division  =  3'.69 Logarithms. Tors, 

circle. Sea,,,        Mean. 
Differ- ences. 

mH     "•'•"                                        mH   9.14163 T'                                                       m    8.  855(,0 

ZT      1  932                                                    H    0  °8603 

15 

105 
285 

15 

19.2 

34.2 

12.1 

11.2 

28.1       23.65 

35.  0       34.  60 

16.  8       14.  45 

38.  3       24.  75 

10.95 

20.15 

10.30 
ti  =  38'.2. 

5400'  4-  l>' 5400  (ar.  CO.) 

1+  
* 

3.73546 
6.  20761 

Observations  of  deflections:  Date,  December  18; 
hour,  Ib27».5    Temp.  <  =  —  20°.4 

m    8.  56956 

mil    9.  141(13 
«nj    7.7lli9 
m    8.85560 

Mean  o  =  10.  35 0.00307 
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Magnetic  observations  at  Uglaamie,  Alaska — Continued. 

[Date,  December  19,1881.    (liittinfrcn  time.    Instrument,  theodolite  magnetometer  No.ll.    Mnunet.  L,,.    Chronoim •<< T.  limid 
No.  188;  ilaily  rate,  I'.O,  gaining  on  mean  time.    Observer,  Jl.  Smith.) 

Jsit.  of  oscil- 
lations. 

Chronouirtt  i time. 
Temp. Extreme  scale readings. Time  of  oscil- 

lations. Computation. 

0 
8 

16 
24 
32 40 

A.    m.    8. 
1    38    03.0 

39    Or..  9 
40    08.  9 
41     11.9 

42     14.9 
43     17.8 

—27.5 

—27.6 

—27.6 

11.5 

13.5 

15.2 

28.8 

26.9 

27.0 

m.      8. 

10    29.4 

29.6 29.6 
29.6 
29.7 
29.0 

9. 

Timr  '-1  niic  uM'illaluin 
T-~-     7.  8097 

Log'ms. F    0.  89596 
80 

88 
96 

104 112 

120 

i 
< 

M 

8    32.  4 
9    35.5 
0    38.5 
1     41.5 
2    44.6 
>3    47.4 

T"   1.79192 

1  +  *     0.  00335 
1—  <«'—<)  q    0.  00000 

27.6 
10    29.58 

T*    1.79527 

(ar.co.)T*    8.20473 
ir"    0.99430 

M    9.94243 
t'—  «=0                                                                     

„      if  U                                                 OTH    9.14146 

~   T*                                                       m    8.85491 

Coefficient  of  torsion. 

Valueof  one  scale- 
division  =3'.  69 Logarithms. 

circle. Scale. Mean. 
Differ- ences. 

H      1  934                                                     11    0.  28C55 

15 

105 
285 

15 

16.0 

22.9 

1.5 

5.1 

26.0 

41.9 

17.5 

36.0 

21.00 

32.40 

9.50 

20.55 

11.40 

22.90 

11.05 v  =  41'.  8 
5400'  +  t)' 5400  (ar.  co.) 

A 

3.  73574 
6.  28781 

Observations  of  deflections  :  Date,  December  19  ; 

hour,  lh23-.5;  Temp.  «  =  —  27°.6 
?™    8.56837 

mil    9.  14146 
«l*    7.  7(!»83 

m    8.85491 Mean  v  = 11.34 
0.  00335 

[Date,  J anuary  18,  1882.    Gottingen  time.    Instrument,  theodolite  magnetometer  No.  11.    Magnet  L,,.    Chronometer,  Bond 
No.  188;  daily  rate,  1-.625,  gaining  on  mean  time.    Observer,  A.  C.  Dark.] 

No.  of  oscil- 
lations. 

Chronometer 
time. 

Temp. 
Extreme  scale  :  Time  of  oscil- 

readiugs.               latious. Computation. 

0 ,    8 

16 

24 32 
40 

A.    m.    8. 
6    48    10.5 

49    13.5 
50     16.5 
51     19.5 
52    22.0 
53    25.0 

—6.0 

—6.0 

—6.0 

—6.0 

33.1 

36.5 

39.0 

39.8 

63.5 

61.0 

57.2 

50.2 

m.      ». 

10    28.5 28.  5 

29.0 
29.0 

29.5 
29.5 

I. 

F=    7.  862  1 

Log'ms. 
2»    0.89556 

80 
88 
96 

104 
112 120 

58    39.  0 
59    42.0 

7    00    45.5 
01    48.  5 
02    51.5 03    54.5 

Means    

r*  1.79H1 

i+A  0.00088* 
1—  («'—  t)  q    9.  99926 

-0.0 

10    29.00 

]'''    1.71)125 

(ar.  co.)  T*    8.  20875 
x>    0.  99430 

M    D.ltrj.Vi ('—(=:  +  2"                                                                                    

„      "2J'                                                   mH    9.  145GO" 
T'                                                        m    8.  t-7544 

m  =  0.  0751                                                     
.ff=1.8«3                                                     H    0.27016 

Observations    of  deflections:    Dato,  January   18; 
hour,  3h15m.     Temp.  (  =  —  8°.0 

*9.  14560                                                                  TO     „  anr.,,! 

8.86114                                                            U    S         ' mH    9.14560 
0.  28446        1.  925                                                     

mf    7.  7MI89 
m    8.  87544 

Tors, 
circle. 

Coefficient  of  torsion. 

Value  of  one  scale- 
division  =3'.69 

Logarithms. 
Scale. Mean. 

Differ- enros. 

15 

105 
285 

15 

44.2 

35.0 

30.2 

42.0 

53.0 

C9.2 

64.5 

59.8 

48.60 

52.10 

47.35 

50.90 

3.50 

4.75 

3.55 
5400'  +  u' 5400  (ar.  co.) 

'+* 

3.  73327 

6.  20761 
0.  00(88  (!) 

Mean  v  —  2.  95  (?) 

H.  Ex. 
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Magnetic  observations  at ir,  Alaska  —  Continued. 

[Date.  January  19,  1882.    Gottingoii  time.    Instrument,  thcrilnlite  niasm-timieter  No.  11.     Matfiirt  I,,,. 
No.  188:  daily  rate,  I1.  625,  gaining  on  mean  time.    Observer,  A.  C.  Dark.) 

Chronometer,   llond 

No.  of  oscil- lations. 
Chronometer 

time. 

Temp. 

t. 

Extreme  scale 
readings. Time  of  oscil- lations. Computation. 

0 
8 

16 
24 
32 
40 

A.  m.    8. 
6    25    42.5 

26    45.0 
27    47.0 
28    49.5 

30    53!  5 

—7.0 

48.1 

49.8 

53.1 

62.3 

59.8 

58.9 

m.    j. 

10    22.0 21.5 
22.0 

22.  r> 23.0 
23.5 

Observed  time  of  79*  oscillations     622.  42 

r=     7.  8786 
-<;.  i) 

-6.0 

—0.5 

HIM. 2*     0.89645 

80 
88 
96 
104 
112 
rao 

S 
a 
g 
i 
4 
4 

Me 

6    04.  5 
7    06.5 
R     Oil.  0 
9    12.0 
0    14.5 
1     17.0 

T"     1.79290 

1+A     0.00232 

l-(f-t)  q    0.00018 

10    22.42 
T*    1.79540 

Coefficient  of  lorsion. 

Value  of  one  scale- 
division  =3'.69 Logarithms. 

'•'  -  *     ••  s                                 (ar.  oo.  )  T"    8.  20460 »»  0.11114:111 m^—~in~ 

Tors.          o. 

circle.             *le' 

Mean. Differ anna 
m3  *9.  14146 

m  =  0.  0753                                               m    8.87662* 

H  —  1  840                                                     //    0  26484 

15     53.  1 

105     51.  2 

285     42.  2 

in    27.  K 

58.9 

77.4 

r.2.  2 

78.5 

56.00 
64.30 

47.20 

53.15 

8.30 

17.10 

5.95 »=28'.9 

5400'-t-»' 

5400  (ar.  co.) 
a  73471 
6.  26761 

Observations  of  deflections:     Date,  January  19; 

hour,  3h  32".5.    Temp.  «=  -6°.  0 

*'    8.61178 

'9.14146                                                              ?H  //     3.14146 
8.  86040                                                                            

M«..  =  7.M, 
0.00232?                                                              m*    7.  75324 

0.28106        1.910                                             in    8.87662 

*  Apparently  7!>  instead  of  80  oscillations  have  been  counted. 

|  Date.  January  20,  1882.     (Jottingou  tiim-.      Instrument,  theodolite  magnetometer  No.  11.     Magnet  L//. 
No.  188;  daily  rate,  ls.t>25.  gaining  on  mean  time.     Observer,  A.  C.  Dark.} 

Chronometer,  Bond 

No.  of  oscil- 
lations. 

Chronometer 
time. 

Temp. 
Extreme  scale     Timeofoscil                                        /^«™^T,+n*;«« 

readings.               lations.                                            Computation. 

0 
8 

16 
24 
32 
40 

i     h.  m.    8. 
6    14    11.5 

15    14.0 
16    17.  0 
17    19.5 
18    22.5 
19    25.5 

—2,0 

—  LO 

44.3 

40.1 

49.5 

60.3 

m.    s. 

10    26.0 

26.5 26.5 
26.5 
26.5 27.0 

2»=     7.  H312 

Log'ms. 

r  o. 1+-''      0.  I 

1—  (V—  t}ij     : 

88 

96 
104 
OJ 
1211 

2 
2 
2 
2 
2 
2 

Me 

4    37.5 
5    40.5 
6    43.5 
7    46.0 
8    49.0 
9    52.0 

1.5 10    26.  50 
T1     1.79091 

o 

Coefficient  of  torsion. 

Value  of  one  scale- 
division  =3'.69 Logarithms. 

e—t  —  +0.5                                   (ar.  co.)  T- 

m.11    !>.  I45!is m  =  0.  0732                                                in     8, 

H—  1  913                                                         H    0  28170 

Tors. 
circle.    j Scale. Mean. 

Differ- ences. 

ir,  42 

[105?]  115   62. 

0  52.8 

0  66.0 

8  77.2 

3  78.2 

47.40 
64.00 

51.00 

67.75 

16.80 

13.00 

16.75 t>=42/.8 

5400  (ar.  co.) 
3.  73582 6.  26761 

Observations  of  deflections:     Date,   Janimrv   'JO  ; 
hour,  :)•'  :i!i".    Temp.  (=  -2°.  0 

'"    8.58258 

mil    9.14598 

Mean  v  =  11.58! 
0.00343? m1    7.72856 

m     H.  8C42S 
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Magnetic  observations  at  Uglaamic,  Altixl.ti — Continued. 

[Onti-.  February  16,  1882.     (iiiltin<;i>n  t.imo.      lnnliniii.nl,   t  lin>ilnlili<  IIIMCMI  •tnini-iii    V>.  II.     Ma^i"  I    I,,,.     Oliron 
No.  1H8  :  daily  ralr    I  '.8       kin  nu  on  inciin  linn-  ', .  C.  Dark.) 

NIL  ill'  oscil- 
lations. 

Chronometer 
time. 

Temp. 
t'. 

Extremi;  MI  :.li readings. Time  (  t'oseil- latioMN. Computation. 

0 
8 
u 
24 

32 40 

A.   m.    a. 

2    4'J 

43    38.  0 
44    40.5 
45    43.  0 
46    45.5 
47    48.0 

—1.2 

6.2 

7.8 

7.9 

7.5 

16.2 

15.2 

18.0 

14.8 

m.     ». 

10    26.5 
27.0 

27,5 28.0 
28.0 

28.0 

1. 

!•=    7.  8437 

-1.2 

—1.2 

Log'ni!}. T    0.89452 I"    1.78904 

0                                                       H-A    0.00163 «'-e=-0.1                                         l_(f_t)7     0.00004 

80 

fe8 
M 

Ili4 
112 
120 

53    02.0 
54    05.  0 •iS    08.0 

56    11.0 
57    13.5 
58    16.  0 

—  1.2 

10    27.50 
T*    1.79071 

(ar.co.)T'    8.20929 IT'     0.  »«4:iO 

nvff=»*J>f                                                          M    9.94259 
Coeffic  wit  nf  torsion. 

Value  of  one  scale- 

division  =  3'.  69 
Logarithms. 

Tors, 
circle. Scale.         Mean. 

Differ- 
ences. 

mil    9.14618 
m  =  0.0708                                                   m    &  84976 

H—  1  979                                                     H    0.29642 

15 

105 

285 

15 

10.0 

19.2 

3.5 
3.2 

12.  2       11.  10 

22.30 

20.  3       1L  90 

20.  0       11.  60 

11.20 

10.40 

0.30 »=20'.2 

5400'+  v' 
5400  (ar.  co.) 

1+*
 

3.  73402 
6.  26761 

Observations  of  deflections:    Date,  February  16; 
hour,  lk  45-.    Temp.  (=—1°.  1 

5»     H 

OTJff    9.  14018 

Mean  i>  =  5.47t 
0.00163! 

m«     7.  6H9!>3 

m    8.84076 

[Dato.  P t'briiiiry  17.  1882.    Gottinjieu  mean  time.    Instrument,  theodolite  magnetometer  No.  11.    Magnet  L,,.    Chronometer, 
Bond  No.  188;  daily  rate,  I1.  5,  gaining  on  mean  time.    Observer,  A.  C.  Dark.) 

No.  of  oscil- lations. 
Chronometer 

time. 

Temp, 

t'. 

Extreme  scale 
readings. 

Ti™tton0s8CU'                                       Computation. 

0 
8 

16 
24 
32 
40 

A.  m.    f. 
3    15    30.5 

16    33.5 
17    35.5 
18    38.5 
19    41.0 
20    43.0 

—3.8 

—3.8 

—3.8 

—3.8 

14.5 

16.2 

18.2 

19.0 

38.4 

35.0 

32.0 

31.5 

m.    ». 

10    25.0 25.0 
26.0 
26.0 

25.5 
25.5 

». 

Time  of  one  oscillation                     .      ...    7  8188 

P=    7.8187 

Log'ma. 
T    O.Wi:iK! 

80 

88 96 

10-1 112 120 

25    55.5 
26    58.5 
28    01.  5 
29    04.5 
30    06.  5 
31    08.5 

I"     1.78ti-'7 
„                                                       1+A     0.00098 

f-«  =  -0.»                                         l—(V-t)q     0.00018 

—3.8 

10    25.50 

T'     1.78743 

(•r.co.)?5    8.21257 
ir»    O.OTIilO 

mS=^~                                                          U    »-M2.r>8 

Coefficient  of  torsion. 

Value  of  one  scale- 

division=3'.69 
Logarithms. Tora. 

circle. 
Scale.         Meaq. 

Differ- 
ences. 

mil     9.14045 
m=  0.0749                                                   m    8.87476 

H—\  882                                                         H    0.27469 

15 
105 

285 

15 

1S.O 

24.  5 

12.5 

22.2 

1  31.5       25.25 

41.2  I    32.85 

»i'.  ::      27.  40 

33.  0       27.  60 

7.60 

5.45 

0.20 t;=12'.2 

5400'+!)' 5400  (ar.  co.) 

i+A 

:i.  7:::i:i7 
6.  26761 

Observations  of  deflections:    Date,  February  17; 
hour,  2*  12-.  5.    Temp.  «=-3°.  3 

m    8.  60008 

mil    9.  14945 

Mean  t>  =  3.31? 
0.000981 

m'    7.  74953 

m     8.87476 
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Magnetic  observations  at  Uglaamie,  Alaska  —  Continued. 

[Date,  February  18,  1882.    Oiittingen  mean  time.    Instroment,  theodolite  magnetometer  No.  11. 
Uond  No.  188  j  daily  rate,  1.5',  gaining  on  mean  time.    Observer,  A.  0.  Dark. 

Magnet  L,,.    Chronometer, 

No.  of  oscil- lations. 
Chronometer 

time. 

Temp. 
Extreme  scale 

readings. Time  of  oscil- lations. 
Computation. 

0 
8 

16 
24 
32 40 

h.   m.    s. 
2    54     39.5 

55    41.5 
56    43.5 
57    46.5 
58    49.  0 
59    51.5 

10.3 

10.3 

10.0 

9.5 

32.2 

40 

42.5 
48 

63 

62 

62 

68 

m.     8. 

10    23.5 24.0 
24.0 

23.5 23.5 

23.5 

s. 

Observed  time  of  80  oscillations     ' 

X>=    7.7058 

Log'nu, T    0.  89186 80 88 

96 
104 
112 
m 

3    05    03 
06    05.  5 
07    07.5 
08    10.0 
08    12.5 
10    15.0 

Means    

2"»    1.78372 

1  +  -     0.  00115 

V  —  (=+0°.5                           1  —  (t'  —  fiq    9.99982 

10.0* 

10    23.67 
J»    1.  78469 

(ar.  co.)?2    8.21331 
J*    0.  '.Win M    9.94254 

Coefficient  of  torsion. 

Value  of  one  scale- 

division  =  3'.69 
Logarithms. 

Srcl         S—  • 

i 

Mean. 
Difler- 
ences. 

F'                                          mH   9.15215 

m    K 
H—  1.  930                                              S    0.  28549 

15     48 

105     44.  5 

285     39.0 

15     50.5 

H 

71.5 

57.5 

57.5 

58.00 

58.00 

48.25 
54.00 

0.00 

9.75 

5.75 r  =  14'.3 

5400'  +  »' 
5400  (ar.  CO.) 

H.J 

3.  73354 
6.26781 

Observations  of  defleciions:    Bate,   February  18j 
hour,  1"  36°>.5.    Temp,  t  =  —  10°.5 

SJ    8.58117 

mH    9.15215 
m*    7.73332 

m    8.  86666 
0.  00115« 

Mean  v  =  3.87! 

*  No  doubt  — 10°.0. 

[Date,  March  17,1882.     Gottingen  mean  time.     Instrument,  theodolite  magnetometerNo.il.    Magnet  L,,. 
No.  188 ;  daily  rate,  3«.0,  gaining  on  mean  time.    Observer,  A.  O.  Dark.] 

Chronometer,  Bond 

No.  of  oscil- lations. 
Chronometer 

time. 

Temp. 
Extreme  scale 

readings. Time  of  oscil- lations. 
Computation. 

0 
8 

16 
24 
32 
40 

h.   m.     8. 
t    17    22.5 

18    25.5 
19    28.5 
20    31.  5 
21    34.  0 
22    37.0 

2.0 

3.0 

3.0 

3.0 

19 

31 

36.2 

39 

80 

74.3 

69.2 

66 

m.     s. 

10    28.0 
28.0 

28.0 
27.5 

27.5 28.0 

Correction  for  rate               0  0003 T'=    7.8476 

Lop'ms. 
I'    0.  'MI  174 T"     1 

1  +  A    0.  00134 
«<-i  =  +2°.8                              !-«'-()?    9.99897 

80 
88 
96 

104 
.112 

120 

27     50.  5 
28    53.  5 
29    56.5 
30     59.  0 
32     01.5 
33    05 

Means    

2.8 

10    27.83 

T*    1.  7S978 

(ar.  co.)  T*    8.  21022 

.    *„                                *  ":™™ 

Coefficient  of  torsion. 

Value  of  one  scale- 
division  =  3'.  09 Logarithms. Tore, circle. Scale. 

1 
Mean. 

Dlffer- 

P                                          mil    n.  14712 
in    8.  W5138 

m—  0.0727 
//—  1  931                                              H    0.  28576 

15 

105 

15 

39 

61.5 

51 

38 

66 

71 

59 

68 

52.50 

61.75 

55.00 

53.00 

9.25 
6.75 

2.  CO n  =  16'.e 
!J400'  +  1>/ 5400  (ar.  co.) 

1  •(   '' 

3.  73373 B.  2G7fil 

Obaerval  ions  of  deflections:  Date.  March  17  ;  hoar, 
I'SG'-.S.     Truiji.  (  =  0°.0 ™     8.  r.7.V.O 

mH    9.14712 

m2    7.  7_''J72 m    8.  HC,138 
0.00134? 

Mean  t  =  4.  50 
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Magnetic  observations  at  Uglaamie,  Alaska — Continued. 

[Date,  March  18,  1882.    Gottingen  mean  time.    Instrument,  theodolite  magnetometer  No.  11.    Magnet  L,,.    Chronometer,  Bond 
No.  188 ;  daily  rate,  3'.0,  gaining  ou  mean  time.    Observer,  A.  C.  Dai  k.  1 

No.  of  oscil- 
lations. 

Chronometer 
time. 

Temp. 
Extreme  scale 

readings. Time  of  oscil- lations. 
Computation. 

0 
8 

16 
24 
32 
40 

h.  m.    ». 
2    18     14.  0 

19    1C.  5 
20    19.  5 
21    22.5 
22    25.0 
23    28.  0 

0 

1.0 

1.0 

2.0 

34.5 

39 

40 

42 

63 

60 

57 

56 

m.     i. 

10    27.5 
28.0 27.5 

27.0 
27.5 
27.5 

». 

J"=    7.8435 

Log'ms. 
T     0.  89451 

80 

88 
96 

104 
112 120 

28    41.5 
29    44.5 
30    47.  0 
31    49.5 
32    52.  5 
33     55.5 

Means    

T"    1.78902 

o                                         1  +  A    0.  00249 
«'  —  «=+2                              !_(('_(),    9.99926 

1.0 10    27.50 
T»     1.79077 

<ar.co.)T»    8.20923 
n*    0.  99430 

M    9.94259 
Coefficient  of  torsion. 

Value  of  one  scale- 
division  =3'.  69 Logarithms. Tors, 

circle. Scale. Mean. Differ- ences. 
"  T>                                         mH    9.14612 m    R  86788 

H—  1  898                                            n    0.27824 

15 
105 
285 

15 

42 52 

37.2 

44 

50 

67 

49.2 

56 

49.00 

58.50 

43.20 

50.00 

10.50 

16.30 

6.80 e  =  31'.0 

5400'  +»' 
5400  (ar.  co.) 

^ 

3.  73488 
6.  26761 

0.  00249? 

Observations  of  deflections  :  Date,  March  18  ;  lour, 
1*38".    Temp.  t  =—  1°.0 

™*    8.  58965 

mB    9.14612 

m?     7.  73577 

m    8.86788 Mean  l)  -..:  8.40  ? 

[Date,  March  19, 1882.    Gottingen  mean  time.    Instrument,  theodolite  magnetometer  No.  11.    Magnet  I/,,.    Chronometer,  Bond 
No.  188;  daily  rate,  3'.0,  gaining  on  mean  time.    Observer,  A.  C.  Dark.] 

No.  of  oscil- 
lations. 

Chronometer 
time. 

Temp.    Extreme  scale 
C             readings. Time  of  oscil- lations. Computation. 

0 
8 

'16 

24 
32 40 

h.   m.     s. 
2    21    12.0 

22    15.0 
23    17.5 
24    20.5 
25    23.5 
26    26.5 

7 

8 

9 

10 

26 

32 

35.4 

41 

77 

70 

68.2 

65 

m.      «. 

10    28.5 
28.5 
29.0 
29.0 

28.5 28.5 

s. 

T'=    7.8581 

Log'ms. 
I'    0.89532 

80 
88 
96 

104 
112 
120 

3 
3 
3 
3 
3 
3 

Me 

1    40.5 
2    43.5 
3    46.5 
4    49.5 
5    52.0 
6    55.0 

T"    1.79064 

0                                          1+-*     0.00241 

8  5 10    28.67 
T*    1.79176 

"      1 

Coefficient  of  torsion. 

Value  of  one  scale- 
division  1=  3'.69 Logarithms. 

(ar.  co.)T»    8.20824 ir'    0.99430 

U    9.94263 

Tors.         a..,i. 

circle,         Scal6' 

Mean. 
Differ- ences. 

mE       P                                            mH    9.14517 &  1^6502 
m  —  0.0733 

IT—  1  906                                                H    V  28015 

15     41 

105     59 

285     39 

IS     50 

65 63 

51 57 

53 

61 

45 53.5 

8 

16 

8.5 
r  =  30'.0 

5400'  -r  o' 
5400  (ar.  CO.) 

3.  73480 

6.  26761 

Observations  of  deflections:  Date,  March  19  ;  honr, 
1*40".    Temp.  t  =  5°.0 

™    8.58487 

mil    9.14517 

Mean  v 

-8.12 

0.  00241 
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Magnetic  observations  at  Uylmimu;  Aluxka — Continued. 

[Date,  April  17, 1882.    GotthiKeu  time.    Instrument,  theodolite  magnetometer  .No.  11.    Magnet,  L,,.    Chronometer,  Bond  .No.  1H8; 
daily  rate.  31.  2,  gaining  on  mean  time.    Observer,  A.  C.  Dark.] 

No.  of  oscil- lations. 
Chronometer 

time. 
Temp.     Extreme  scale 

t'.             readings. 
Time  of  oscil- lations. 

Computation. 

0 
8 

16 
24 
32 
40 

A.  m.      s. 
3     30     18.5 

31 
24.  5 

33    27.5 
34    30.5 
35    33.  0 

25.0 

25.0 

25.0 

25.0 

32.0 

55.0 
52.0 

57.0 

65.2 

85.0 

83.0 

110.0 

m.     ». 

10    26.5 
26.0 
26.0 
26.0 
26.0 
26.0 

«. 

Observed  time  of  80  oscillations                    69G  08 
Time  of  one  oscillation         7.  8260 

T'=    7.8257 

Log'uis. T    0.89352 
80 
88 
96 

104 
112 
120 

40    45.  0 

41     47..1 42     50.  5 
43 
44     56.5 
45    59.  0 

Means    

2"    1.78705 

1+A    0.00211 

25.0 10    26.08 

o                                                      T2    1.78768 
Coefficient  of  torsion. 

Value  of 

divisio one  scale- 

i-:r.  09 

Logarithms. 

«'-<=-H                                     (ar.co.)T2    8.21232 
jr<     0.  !I!M.;0 

mH=^                                                M    9l94273 
Tors, 
circle. Scale.        Mean. 

Difter- ences. 
mH  *9.  14935 

m  —  0.0696                                                m    8.84274 

15 

105 
285 

15 

27.0 
32.0 

20.0 

22.0 

r.!>.  "         43.  0 

39.  0         35.  5 

32.  0         26.  0 

53.  0         37.  5 

7.5 

9.5 

11.5 c=26'.  3 

5400'  +»' 
5400  (ar.  co.) 

1+/ 

3.  73450 

6.26761 

Observations  of  deflections  :  Date,  April  17  ;  hour. 
Ib.SSrS.    Temp,  t  =  21.0 

•9.14935                                                      H    8-53612 8.85660                                                       ,nH    9.14935 

0.  00211  t 
0.29275     1.962                                            m*    7.68547 

m    8.  84274 Mean  r=7.  12  ? 

[Date,  April  18,  1882.    Gnttiiigen  time.    Instrument,  theodolite  .magnetometer  No.  11.    Magnet  L,,,    Chronometer,  Bond  No.  188; 
daily  rate,  3V2,  gaining  on  mean  time.     Observer,  A.  C.  Dark.] 

No.  of  oscil- lations. 
Chronometer 

time. 

Temp. 
Extreme  scale 

readings. Time  of  oscil- lations. 
Computation. 

0 
8 

16 
24 

32 
40 

A.  in.      s. 

2    27    19.0 
28    22.0 
29    25.0 
30     28.0 
31    31.  0 
32    34.5 

17.0 

17.0 

.17.0 

iao 

4.5 

23.5 

29.0 

33.5 

G9.  2 

67.5 

63.8 

60.0 

m.      s. 

10     30.8 

:w.  o 

30.5 
30.5 
30.5 
30.0 

1: 

T=    7.  8799 

Log'ms. 

T    0.  89652 

80 
88 
96 

104 
.     112 

120 

37    49.5 
38    52.7 

39    55.  5 
40    58.5 
42    01.5 
43    04.  5 

Means    

T"    1.  79304 

1+  *     (1.  002-17 
!_(('_('),,     9.  !I9919 

1"     1.  7947H 
0                                                                                                   

('-(+2.2                                     (ar.  co.)J1J    8.  '-'O.WO 
ir»    0.  !Wi::» 

,ftH_ir»J/                                                          M     ».  ilfJIW 

17.2      10    30.42 

Coefficient  of  torsion. 

Value  of  om-  scale- 
division  =  3.  69 Logarithms. 

Tors, 
circle. Scale.        Mean.    ̂  inK    9.14229 

m  =  0.0701!                                                »'     8.84899 

H    0.29330 

Observations  of  deflections:  Pate.  April  18:  hour. 
l*33™.r..    Temp.fc=15°.n 

'"      «.  55509 

,,,//     9.1422H Ml1'     7.  (!9798 

w.     K.  H48nil 

15 

105 

285 

H 

33.5 

45.0 

22.0 

40.  .1 

Me 

66.  0      49.  75 

61.0      53.00 

46.  0       34.  00 

49.  5       45.  00 

in  .    e 

3.25 

19.00 

11.00 

»  =  30.7 

5400M  v' 
5400(ar.  co.) 

i+; 

3.  73486 
6.  26761 

0.  00247  1 



EXPEDITION  TO  POINT  B ARROW,  ALASKA. 

Magnetic  observation*  at  UgUtamie,  Alaska — Continued. 

[Date,  April  18, 1882.    Gottingen  time.    Instrument,  theodolite  magnetometer  No.  1).    MugnetL,,.    Chronometer,  Bond  No.  188; 
daily  rat*,  3'.2,  gaining  on  mean  time.    Observer,  A.  (;.  Dark.  I 

No.  of  osoil 
lations. 

Chronometer 
time. 

Temp. 
Extreme  scale  i  Time  of  oscil- 

readings.              lationa. Computation. 

0 
8 

16 
24 
32 
40 

h.    m.    e. 
2    20    44.  0 

27    46.5 
2*     49.5 
29    52.0 

30     .'14.5 31     57.  5 

23.0 

24.0 

25.0 

26.0 

12.0 

22,0 

27.5 

Ml 

78.0 

76.2 

70.2 

60.0 

m.  I. 

10    27.5 
28.0 
28.0 
28.6 
29.0 29.0 

Time  of  one  oscillation                         .             7  J-r.lt 

T=    7.8538 

Ix>g'ms. T    0.89308 
2"    1.79016 

1  +  *    0.  00237 

1—  (t  —  t}q    0.00037 

80 

88 
96 

104 
112 120 

37     11.5 
38    14.  5 
39     17.5 
40    20.5 
41     23.  R 
42     26.5 

24.2 10    28.33 T*    1.79290 

Coefficient  of  torsion. 
Value  of  one  scale-    Loggyj*!™, 

0                             (ar.co.)T'    8.20710 «"—*=—  1.0                                          „!    0.994:10 
U    9.94275 

mff=!_* 

T                       
                 

mH    9.  14415 

t»  =  0.0730 rirci«          Sca1*'         Mean. 
Differ 
encea. 

15        28 

105        41 

285        29 

15        33 

60             44 

65            53 

'45            37 

55            44, 

9 16 

7 
»=29'.5 
5400'  +  »'                        3.73476 
5400  (ar.  co.)                   6.26761 

1  +  y                         0.  00237 

Observations  of  deflections:  Date,  April  19:  hour, 
1*  32".  5.    Temp.  t  =  25°.2 

111     H.  58204 

Mil     11.14415 

m*     7.72619 

m     H.  SG310 
Mean  r  =  8.  00 

[Date.  May  17, 1882.    GottPngen  time.    Instrument,  theodolite  magnetometer  No.  11.    Magnet  L,,.    Chronometer,  Boml  No.  188 ; 
dally  rate,  3>.5,  gaining  on  mean  time.    Observer,  A.  C.  Dark.] 

No.  of  oscil- lations. Chronometer     Temp.     Extreme  scale     Timeofoscil- 
('.            readings.              lations.                                                            tlon- 

h.    m.    t. m.   «.     .                                                                                *. 
0 2    19    07.0 46.6 13.0 62.0                                    Observed  time  of  80  oscillations              .      640.17 
8 20    10.  5 

16 

21     14.  5 
24 22    18.5 
32 23    22.5 

r  —    8.  0018 

40 24    26.5 47.0 20.0 
55.0 

80 2    29    47.5 
47.0    '    22.0 

51.0              10    40.5 
T.og'ms. 

T     «.  90319 88 

30    51.  0 
40.5 

96 31     54.  5 
40.0 

I"     1.  80638 
104 

112 
32    58.  5 
34     02.5 

40.0 
40.0 

1  _|.  *     0.  00175 
120 06.  5 47.5 16.0 49.  9                     40.  0 l—(t'  —  n,i     9.99963 

.Mi-:ius    47.0 
10    40.17 

T'     1.80776 

Coefficient  of  torsion. ,    °                            (ar.  co.)7'    - «'-(  =  +  1.0                                              „,    o.iW.'R) 
Jf    9.  94288 

cTrcTe.         Scale'         M':ni 
Differ- ences. 

division  =  3'.69        Logantnme.               ™^      y,                                        mf[    a  12942 

m     8.  R4T:'» 

m  =  0.0703                                                       

- 

""• 

15     14 

105     24 

49             31.  5 

41              32.  5 

1.00 Observations  of  deflect  ions:  Date,  May  17  ;  hour, 
Ih32".5.     Temp.  «  =  46°-0 

13.50 

285     13.5     24.5         Mi.  d                         ti  =  21'.7 

g,  5650S 

15      11 45             28.  0 
9.00 5400'  +  »'                        3.73414 

5400  (ar.  CO.)                  6.26761 
mil     It.  12942 

Means  =5.  87! 1-).*                        0.00175? 

J/i     H.  H47i? 



624 EXPEDITION  TO  POINT  BARROW,  ALASKA. 

Magnetic  observations  at  Uglaamie,  Alaska — Continued. 

[Date,  May  18, 1882.    Gottingen  time.    Instrument,  theodolite  magnetometer  No.  11.    Magnet  L,, 
daily  rate,  3*.5,  gaining  on  mean  tune.    Observer,  A.  C.  Dark.] Chronometer,  Bond  >,*<>. 

Ho.  of  oscil- 
lations. 

Chronometer 
time. 

Temp. 
Extreme  scale 

readings. Time  of  oscil- lations. Computation. 

A.    m.   s. m,  ». 

8. 

0 2    18    12  5 
43  0 

14  0 

78.0 

g 19    10  5 Time  of  one  oscillation                7  0791 
16 20    20.  5 

32 22    28.0 T  =     7.  !>788 

40 23    32.0 43.0 
29.0 74.0 

=== 

80 2H    51.5 43.0 
70.0 

43.0 10    39.0 Log'ios. F    0.90194 
88 29    55.0 38.5 
96 30    59.  0 38.5 

I"    1.  80388 

104 32    02.5 38.5 

1-f-  —    0.00186 

112 
120 

33    06.0 
34    09.5 43.0 

63.0 
43.0 

38.0 

37.5 !'  —  «=  —  3°.0.                      1—  (f  —  t)q    0.00111 

Means    43.0 10    38.33 
Z"    1.  80685 

Coefficient  of  torsion. 
(ar.  co.)  T1    8.  19315 

ir!     0.  99430 

JM                                                3f    9.94288 
Tors.         o^  , 

circle.        
Scale- Mean.    »>?- 

di  vision  =  3'.69 Logarithms. mH       X'                                               mH    9.  130B3 
m    8.  84722 

H—  1.919                                               H    0.28311 

15         36 63 49.5 Observations  of  deflections  :  Date,  May  18  ;  hour, 
5.6 l'32-.S.    Temp.  «=46°.0 105        52 

58 

55.0 

285         37 49 73.0 
12.0 

u  =  2'.31 
.       "*    8.56412 

15         37 

64 

50.5 
7.5 

5400  (ar.  co.) 
3.  73425 
6.  26761 mil    9.  13033 

m2     7.69445 

Mean  »=6.25 

'+7 

0.  00186 m    8.84722 

[Date,  May  19, 1882.    Gb'ttingen  time.    Instrument,  theodolite  magnetometer  No.  11.    Magnet  L,, 
daily  rate,  3'.5,  gaining  on  mean  time.    Observer,  A.  C.  Dark.] 

Chronometer,  Bond  Xo.  188 ; 

No.  of  oscil- lations. 
Chronometer 

time. 

Temp. 

V. 
Extreme  scale 

readings. Time  of  oscil- lations. •   Computation. 

0 
8 

16 
24 
32 
40 

A.    m.    8. 
2    33    05.  0 

34    08.5 
35    12.0 
36    16.0 
37    20.0 
38    24.  0 

36.5 

36.5 

36.0 

36.0 

2.0 

21.0 

27.0 

22.8 

76.0 

68.0 

56.0 

52.8 

m.  I. 

10    36.5 
36.5 
36.0 

35.5 35.5 
35.0 

C, 

T  =     7.  9476 

Log'ms. 
T     0.  90024 80 

88 
96 

104 
112 120 

43    41.  5 
44    45.0 
45    48.0 
46    51.5 
47    55.5 
48    59.0 

Means    

I*2    1.80048 

1  _|_  A     0.  00187 
V  —  t  =  0°                               \—(t'—t)q    0.00000 

36.2 
10    35.83 

T1     1.80235 

(ar.  co.)  T>    8.  10765 
JTZ    0.  99430 

M    9.94282 
Coefficient  of  torsion. 

Value  of  one  scale- 
division  =  3'.69 Logarithms. Tors, 

circle. Scale. Mean. 
Differ 
cuces. 

T»                                        mH    9.13477 
m    8.84779 m  =  0.0704 

H=  1.936                                           H    0.  2«C98 

Observations  of  deflections  :  Date,  May  19  ;  hour, 
1MO".    Temp.  e  =  36°.2 

™    8.50081 

mil    9.  13477 
m'    '.  09558 

m    8.84779 

15 

105 

285 

15 

25.0 

31.0 

27.5 
46.0 

52.8 

59.0 

47.5 

52.0 

38.9 
45.0 

37.5 

49.0 

6.1 

7.5 

11.5 r  =  23'.2 5400'  +  & 
5400  (ar.  co.) 

'+7 

3.  73426 
6.  26761 

0.00187? Mean  v  =  6.  28  1 



EXPEDITION  TO  POINT  BARROW,  ALASKA. 

Magnetic  observations  at  Uglaamie,  Alaska — Continued. 

[Date,  June  17,  1882,  Gottingen  time.    Instrument,  theodolite  magnetometer  No.  11.     Magnet  L,,.    Chronometer,  Bond 
188  ;  daily  rate,  4'.5,  gaining  on  mean  time.    Observer,  A.  C.  Dark.] 

025 

No.  of  oscil- 
lations. 

Chronometer 
time. 

Temp. 
Extreme  scale readings. Time  of  oscil- lations. Compntation. 

0 
8 

16 24 

32 

40 

h.    m.    ». 
3    21    07 

22    10.5 
23    14.5 
24    18.  0 
25    22.0 
26    26.  0 

53.0 

53.0 

53.0 

53.0 

35.0 

37.0 

40.0 

45.2 

80.0 

76.0 

70 

67.2 

m.     t. 

10    36.5 

36.0 
35.5 
38.0 
36.0 

36.0 

«. 

Correction  tor  rate     ~—  .0004 
T=    7.9496 

Log'ms. T    0.  90035 r»  ITfJooeo 

l  +  A    0.00190 
tf  —  t=9                                     l_(('_t)9    0.00000 

80 88 

96 
104 
112 120 

31    43.5 
32    46.5 
33    50.0 
34    54 
35     58 
37    02 

Means    53.0 10    36.00 
T*    1.80268 

Coefficient  of  torsion. 

Value  of  one  scale- 
division  =  3'.69 Logarithms. 

(ar.  co.)  T1    8.19732 
«'    0.99430 

M    9.94292 

Tors, 
circle. 

Scale. Mean. 
Differ- ences. 

mS       T'                                              mH    9.13454 
m    a  84518 m  —  0.0700 

H—  1  947                                                  B    0  28936 

15 

105 

285 
15 

45.2 
57 

47 

53 

67.2 

72 
56 

61 

56.2 

64.5 

51.5 

57.0 

8.3 

13.0 

5.5 t)=24'.7 5400'+1! 
5400  (ar.  co.) 

1+7 

3.  73438 
6.  26761 

Observations  of  deflections  :  Date,  Jnne  17  ;  honr, 
2"  36™.    Temp.«=53.0 

~     a  55583 

mH    9.13454 
«l»    7.69037 

m    8.84518 
Moan  v  — 6.70 0.00199 

[Date,  Jnne  18,  1882. Gottingen  time.    Instrument,  theodolite  magnetometer  No.  11.    Magnet  L,,.    Chronometer,  Bond  No. 
188;  daily  rate,  4".5,  gaining  on  mean  time.    Observer,  A.  C.  Dark.J 

No.  of  oscil- lations. 
Chronometer 

time. 

Temp. 
Extreme  scale readings. Time  of  oscil- lations. Compntation. 

0 
8 16 

24 
32 
40 

A.    m.    ». 
2    23    10.  5 

24    15.0 
25    19.  0 
26    23.  5 
27    27.5 
28    31.5 

49.5 

50.5 

50.0 

50.0 

26.5 

40.5 

44.0 

46.0 

80.0 

74.0 

71.0 

67.0 

m.     i. 

10    42.5 42.0 
41.5 
41.0 

41.0 

*. 

Observed  time  of  80  oscillations                  —641  60 

Correction  for  rate           ..—      .  0004 
T=    8.0196 

Loj  ms. T'     0.90415 
80 88 

96 104 

112 120 

a 
3 
3 
a 
a 

Me 

4    57.5 
6    01.0 
7     05.0 
8    08.5 
9    12.5 

T"    1.  80831 

1+  *     0.00248 «'  —  «=0                                i  —  (t'  —  t>q    0.00000 
T*    1.81079 

(ar.  co.)  f   8.18921 ir2    0.  99430 

M    9.94290 

50  0 10    41.00 

Coefficient  of  torsion. 

Valne  of  one  scale- 
division  =3'.  69 Logarithms. 2& Sea,, Mean. 

Differ- ences. 

T                                                  mH    9.  I2C41 m    8.84404 

H—  1.916                                                  H    0.28237 

15 

105 

285 

15 

46 

63 

N 

58.5 

67 

67 

59 

59.5 

56.5 

65.0 
49.0 

58.0 

8.5 

16.0 

9.0 
t>=30'.9 

5400'  +  »' 5400  (ar.  co.) 
3.  73487 
6.  2C701 

Observations  of  defections:   Date,  Jnne  18;  hour, 
1''38">.5.    Temp.t  =  50°.0 

|*    8.56166 

/;..!/     9.  12f41 
m'    7.68807 

m    8.84404 0.  OU248 • 
Mean  t>  = 

8.37 

II      KY     -14             70 



020 EXPEDITION  TO  POINT  HAltROXV,  ALASKA. 

Magnetic  observations  at  Uglanmie,  Alaska — C 

[Dftte.  .Time  19,  1882.    Instrument,  theodolite  magnetometer  No.  11.     Maunrt,  L,,.    Chronometer.  BoDtl  No.  188;  daily  rate,  4'. 5, 
saining  on  mean  time.    Observer,  A.  C.  Dark.] 

No.  of  oscil- lations. 
Chronometer 

time. 

Temp. 

V 
Extreme  scale 

readings. Time  of  oscil- lations. 
Computation. 

0 
8 

16 
24 
32 
40 

h.    m.    s. 
2    22    00.5 

23     05.0 
24    09.5 

26    16.0 
27    20.5 

59 

59 
59 

59 

50 

40 

44.8 

47.0 

78 

80 

7&2 

72.0 

m.     «. 

10    42.0 

42.0 42.0 

44.5 

44.0 

». 

Correction  for  rate                           —  —.0004 T'=    8.0358 

Log'm.s. 
T     0.  9050U 80 

88 
96 

104 
112 

12(1 

2    3 
3 
3 
I 
3 
3 

Me 

2    42.5 
3    47 
4    51.5 5    56 

7    00.5 
8    04.  5 

I"    1.81006 

l+-h     0.00241 

!_(('_<)  7     0.00037 

59.0 10    42.90 
T1     1.  81284 

0                              (ar.co.)  I"'    8.18716 f—  <=—  1.0                                 „«    0.994:10 
M    9.91296 Coefficient  of  torsion. 

Value  of  one  scale- 
division  =3'.69 Logarithms. Tors, 

circle. Scale. Mean. 
Difter- 
ences. 

mH       T1                                              mH    9.12443 

m    8.  s:;.->_'.i 
S=  1.946                                              U    0.  -JHUKJ 

Observations  of  deflections  :  Date,  June  19:  hour, 
1>35».    Temp.  «=60°.0 

|*    8.  54616 
mH    9.12442 

15 

105 

285 

15 

47 

61 

40 

54 

72 73 

63 

68 

59.5 
67.0 

61.5 
61.0 

7.5 

15.5 

9.5 »=30'.0 
5400'+t>' 
5400  (ar.co.) 

1
^
 

3.73480 
6.  26761 m*     7.67058 

n,     S.  83529 0.  00241 

MefraD  =  8.  12 

Date,  July  18,  1882. Uottinceu  time.    Instrument,  theodolite  magnetometer  No.  11.    Magnet  L,,.    Chronometer,  Boml  No.  188  ; 
daily  rate.  3'.5,  gaining  on  mean  time     Observer,  A.  C.  Dark.] 

No.  of  ogcil-      Chronometer 
lationR.                time. 

Temp. 

V 
Extreme  scale     Time  of  oscil- 

readings.               lations. 
Computation. 

0 16 

24 
32 

40 

h.    m.    t. 
2    20    06 

21    10 
22    13.5 
23    17.5 
24    21.0 
25    24.  5 

48 

48 

48 

48 

18.0 

21.0 

24.5 

30.0 

75 

66 

61 

58 

m.     9. 

10    36.0 

35.5 

35.5 35.0 
35.0 
35.0 

g. 

Time  of  one  oscillation                                —    7.  9416 

T'=    7.9413 

Log'ms. 

T'    0.89989 
80 
88 

96 
104 
112 120 

2    3 
3 
3 
: 

He 

0    42.0 
1    45.5 
2    49.0 
3    52.  5 
4    56.0 
5    59.  5 

T"     1.79978 

I-)-*      0.00202 

1_(('_«)?    0.00000 

48 10    35.33 

7"'     1.  80180 

(ar.CO.)  T-'    8.19820 
t'—l=0                                                    „*     0.99430 

M     9.94289 
Coefficient  of  torsion. 

Value  of  one  scale- 

division  =3'.69 
Logarithms. 

Tore, 
circle. Scale. Mean. Differ- 

ences. 
mH       T>                                                 mil    9.13539 m    8.84952 

7T=  1.931                                                   If    0.»S7 

Observations  of  d«fl«i'timi«:    l);iti'.  Julv  18;   hour. 1'  35-".     Temp-  1 ™     8.56364 

Mil     !>.  13539 

15 

105 

285 

IS 

30 

87 

27.6 

30.5 

58 

65 

50 

63 

44.0 

51.0 

3a75 
46.75 

7.00 

12.25 

8.00 
»=25'.l 
5400'  +t>' 
5400  (ar.  co.) 

"J 

3.  73441 
6.  26761 

m''     7.  69903 

m     H.  Kl'.l.'il> 

0.  00202 

Mean  t>—  6.  81 



EXPEDITION  TO  POINT  BABROW,  ALASKA 

GL>7 Magnetic  observations  at  Uglaamiej  Ala«£a— Continued 

[Date,  July  19, 1882.    Gottingeu  time.     luHirumeut,  theudolitn  IUUKUI  toraeter  Mo.  11.    Magnet  L,, 
daily  ram,  3'.  5,  gaining  On  mean  time.    Observer,  A.  0.  Dark.  | 

Chronometer.  Bond  No.  188; 

No.  of  oscil- 
lations. 

Chronometer 
time. 

Temp.     Extreme  scale 
1'             readings. 

Time  of  oscil- lations. Computation. 

0 
8 

16 
24 
32 40 

h.    m.      8. 
2    23    20.0 •J4    24.  0 

V,    28.5 
26    32.  5 •J7     :!7.  0 

28    41.5 
58.0 

58.0 

58.0 

7.0 

33.2 

38.2 

42.0 

78.0 

76.0 

74.0 

68.0 

m.      f. 

10    43.5 

4:1.  '< 

4:i.5 43.5 

4:;  f> 43.  5 

Observed  tijoeofSOoHrillations                =  643.50 

7»=    a  0434 

Log'nis. 
Z"     0.  90544 

T"    1.81088 

,_,=,                                               »+*      »•«"«» 1     (f  _<)  7    0.00000 

80 

88 
96 

104 
112 120 

2    34     03.  5 

35    07.  r, 
36     12.  0 
37     16.  0 
38    20.  5 
39    25.0 

Means    58.0 
10    43.50 T>    1.81274 

(ar.  co.)  T»    a  18726 ir'    0.99430 

mH=^M                                                        TO    9.94295 

mB    9.12451 m=0.0694                                                m    &  84124 

Coefficient  of  torsion. 
i 

Value  of  one  scale-  T 

division  =3'.  69      Logarithms. 
Scale.         Mean. 

Differ- ences. 
H—l  ((20                                                         U    0.28327 

15     56.  5 

105     56.  0 

285  i  59.0 

If.     47.  5 

65.  5        61.  0 

65.0         60.5 

j  80.  0         69.  5 • 
60.  5         54.  0 

0.5 
9.0 

15.5 

54XK>'+»' 
54  00  (ar.  CO.) 

1+*
 

3.73425 
8.  26761 

Observations  of  deflections  :  Date,  July  19  j  hour, 
1»  S7-.5.  Temp.  1=58°.0 

'"    8.  65798 

nil/     9.12451 

Mean  t)=6.  25  1 
0.00186 

m*    7.  68249 

m    8.84124 

[Date,  July  20,  1882.      Gottin^en  time.     Instrument,  theodolite  magnetometer  No.  tl.     Magnet  L".      Chronometer.  Bond  No.  188  ; 
daily  rate,  3*.5.  gaining  on  mean  time.     Observer,  A.  C.  Hark  ; 

No.  of  oscil-      Chronometer 
lations.                time. 

Temp.     Extreme  scale     Time  of  oscil                                          Computation. 
('             readings.               lations. 

'         16 

32 
40 

A.    m.     >. 
2    22    10.5 

23    15.0 
34    19.5 
25    23.  5 
26    28.0 
27    32.0 

61.0 

61.0 

61.0 

61.* 

22.5 

23.0 

32.0 

3S.O 

68.0 

61.3 

57.2 

55.2 

m.      i. 

10    43.0 
43.0 
43.0 

43.0 
43.0 
43.0 

I. 

Observed  time  of  80  "solutions         —  643.  00 

Correction  for  rate                     —         0003 7»=    8.0372 

Loc'ma. T'     0.90510 
80 

88 96 
104 
112 
120 

2    32    53.5 
33    58.  0 
35    02.5 
36    06.5 
37     11.0 
38     15.  0 

Means    

T"     1.01021 
o                                            .  ,  A 

C-(=-1.0                                                 1+/      0-W2f.2 

!-(«'-«)  q    0.00037 

61.0 10    43.00 
T»     1.81310 

(»r.  CO.)  7'    g.  18690 ir>    0.9;H:» Coefficient  of  torsion. 

Value  of  one  scale-  T 
division  =3'.  69 

SJTe.         *»>«•          *"»•     ™T 

mB    9.12417 m=».06«3                                                 m    8.84094 

H—l  920                                                          HO  28323 

15     35.2 

in:.     47.5 

•i'2.0 

15     38.0 

54.  8         45.  0 

53.5 

53.  0         37.  5 

47.0 

8.5 

10.0 

9.5 
t>.=31'.4 

5400'  +71' 
54  00  (ar.  co.) 3.  73491 6.26761 

Observations  of  deflections:  Date,  July  -"  :  hour. 
1»  40".     Temp.  /=  fi2°.0 

^    8.55770 

mH    9.12417 

0.00252 

m«    7.68167 

m    884094 
Mean  t>-8.  50 



628  EXPEDITION  TO  POINT  BAEEOW,  ALASKA. 

Magnetic  observations  at  Uglaamie,  Alaska — Continued. 

(Date,  August  17,  1882.    Instrument,  theodolite  magnetometer  No.  11.    Magnet  L,,.    Chronometer,  Bond  No.  188;  daily  rate, 
3'.5,  gaining  on  mean  time.    Observer,  A.  C.  Dark.] 

No.  of  oscil- 
lations. 

Chronometer 
time. 

1'emp. 

I'. 

Ertremo  scale 
readings. Time  of  oscil- 

lations. Computation. 

0 
8 16 

24 
32 
40 

h.    m.      i. 
2    32    01.5 

33    05.0 
34    09.0 
35    12.5 
36    l.V  5 
37    19.0 

41.0 

41.0 

41.0 

41.0 

7.0 

66.0 

22.0 

22.0 

67.0 

3.0 

49.0 

46.0 

m.      ». 

10    35.5 
35.5 35.0 
35.0 

35.5 
35.5 

t. 

Time  of  one  oscillation                             —    7.9416 
T'=    7.9413 

Log'ms. 
T'    0.89989 

T"    1.79978 

1+*       0.  00226 

1—  (('-()  7    0.  00074 

80 

88 96 

104 
112 120 

42    37.0 
43    40.5 
44    44.0 
45    47.5 
46    51.0 
47    54.5 

Means    41.0 10    35.33 0                                                      V    1.80278 

Coefficient  of  torsion. 

Value  of  one  scale- 
division  =3'.  69 

Logarithms. 

f-«--2                                    (ar.co.)T2    8.19722 ir*    0.99430 

mS=Wj^                                                       M    9-94286 

cS.        *»"
• 

Mean. Differ- ences. 
mB    9.  13438 

«t=0.  0690                                                 m    £.  r.xw 

H    1  976                                            •          H    0  29578 

15     22.0 

105     33.  0 

285     15.0 

15     21.0 

46.0 

50.0 

40.0 

52.0 

34.0 

41.5 

27.5 

36.5 

7.5 

14.0 

9.0 ti=28'.  1 

5400'  +»' 
5400  (ar.  co.) 

Hj 

3.  73465 

6.  26761 

Observations  of  deflections:  Date,  Angust  17  ;  lionr, 
1'37">.5.    Temp.  (=43°.0 

m    8.54281 

mH    9.13438 

Mean  r=7.  62 0.  00226 

m'    7.67719 

m    8.83800 

[Bate,  August  18,  1882.    Instrument,  theodolite  magnetometer  No.  11.    Magnet  L,,.    Chronometer,  Bond  No.  188;  daily  rate, 
3*. 5,  gaining  on  mean  time.    Observer,  A.  C.  l)ark.) 

No.  of  oscil- 
lations. 

Chronometer 
time. 

Temp. 

f. 
Extreme  scale 

readings. Time  of  oscil- 
lations. Computation. 

0 
8 16 

24 
32 
40 

h.   m.     s. 
2    28    22.0 

29    25.5 
30    28.5 
31    32.  0 
32    36.0 
33    40.5 

41.0 

42.2 

42.3 

42.5 

14.0 

25.0 

2.0 

30.0 

53.0 

54.0 

42.0 

45.0 

m.      *. 

10    36.5 
36.5 
36.5 
36.5 36.5 

36.5 

c, 

Time  of  one  oscillation     ^     —    7.9562 
Correction  for  rate           —       0003 T'=    7.9559 

Lo^'ms. 
T'    0.  09069 

T'     I.f0138 

l+£      0.  00251 

1-  («'-()  q    9.  99889 

80 
88 
96 

104 
112 120 

38    58.5 
40    02.0 
41    05.  0 
42    08.5 
43    12.  5 
44    17.0 

Means    
42.0 

10    36.50 
0                                                       T'     1.80281 

Coefficient  of  torsion. 

Value  of  one  scale- 

division  =3'.  69 
Logarithms. 

t'-t-  +  3.0                                (ar.  co.)T'    8.19719 

,„                                                    ir'    0.99430 
mH=—  -                                                         &    9-9*283 

Tors.          o, 
circle. 

45.0 

51.0 

32.0 

48.0 

Mean. 
Differ- ences. 

mH    0  13432 
m=0.  0709                                                m    8.85080 

2=1.821                                                      H    0.28352 

ObBervationsofdeflections:  Date,  Angust  18;  liour. 
1*  35".    Temp.  (=39.0 

'"     *.  56727 

mH    9.13432 

15     30.  0 

105     38.  0 

285      18.  2 

15     18.  0 

37.5 

44.5 

25.1 

33.0 

7.0 

19.4 
7.9 

»=31'6 

5400'  +»' 
5400  (ar.  co.) 

3.  73493 
6.  26761 

Mean  »=8.  57 0.00254 

m*    7.70159 

m    8.85080 
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Magnetic  observations  at  Uglaamic,  Alaska — Continued. 

[Date,  August  10, 1882.    Instrument,  theodolite  inafniHonietcr'N'o.  11.    MagnetL,,.    Cli gaining  on  mean  time.    Observer,  A.  O.  Dark.] 
Chronometer,  Bond  No.  188;  daily  rafc>,  3'.5, 

No.  of  oscil- 
lations. 

Chronometer 
time. 

Temp. 
Extreme  scale 

readings. Time  of  oscil- lations. 
Computation. 

A.    m.    8. m.     s. i. 

6.  0 
8 25    14.0 Timoofi.ni  ...M  illation     =    7.9896 16 

26    18  5 
24 27    23.  0 
32 28    27.0 

T'=    7.9693 

40 29    30.5 43.0 
10.0 55.5 

== 

80 34    50.  5 43.0 26.0 55.0 10    40.5 
I'    0.90251 

88 
00 35    5».  0 

30    57.  5 
40.0 
39.0 

T"    1.  80502 
104 

38    01.5 38.5 
1+  *     P.  00237 112 :«>   05.5 

40    09.  0 43.0 25.0 
49.5 

38.5 38.5 «'-{=+3°.0                                  !_(('_()  9    9.991189 

43  0 
10    39  17 

T1  1.80U28 

(ar.  co.)  T"    8.1927* Coefficient  of  torsion. IT*    0.99430 
H_*W                                                            If    0.94284 

ale. Mean. 
Differ- ences. 

Value  of  one  scalc- 
division=3'.69 

Logarithms. 
T'                                                                 

mH   9.  l~yH6 TO=0.  0695                                                         TO    S.841'0 
Tors.          o^ 
circle. 

if—  1.946                                                      B    0.28910 

15     25.  0 49.5 37.25 Observations  of  deflections:  Date,  August  19  ;  hour, 10.25 
1'  35".    Temp.  t=4C°.0 105     19.  0 76.0 47.50 

285     13.  0 53.0 33.00 
14.50 

t>  =  29'.B 

"*    8.55255 

15     39.  0 41.5 40.25 

7.25 

54UO'+r' 
5400  (ar.  co.) 

3.  73476 
6.  2C761 ma    9.13086 

h 0.00237? 
m*    7.  68341 

m    8.  84170 
Mean  t>  =  8.  00 

14  7 

(Date,  August  31, 1882.    Gottingen  time.    Instrument,  theodolite  magnetometer  No.  11.    MagnetL,,.    Chronometer,  *Bond  No. 
188 1  daily  rate,  5'.0,  gaining  on  mean  time.    Observer,  A.  C.  Dark.] 

No.  of  oscil- 
lations. 

Chronometer 
time. 

Temp. 
Extreme  scale 

readings. Time  of  oscil- lations. 
Computation. 

0 

,     8 

16 

24 
32 
40 

A.    m.    «. 
6    31    24.2 

32    27.9 
33    31.  5 
34     35.3 
35    38.8 
36    42.4 

36.0 

36.0 

37.0 

39.0 

11.5 

19.0 

22.0 

27.5 

61.0 

55.0 

53.0 

47.5 

m.     9. 

10    36.3 36.  1 

36.0 35.8 

30.0 
:!C.  l 

l. 

Timoof  one  oscillation              —    7.  9.r>0<> 
T'=    7.9501 

Log'ros. 
T'    0.900J7 

T"    1.80075 

1-f  y     0.  00193 t'-t=-3°.0                                 !-<('-<)?    0.00111 

80 
88 

96 104 112 120 

42    00.5 
43    04.0 
44     07.5 
45    11.  1 
46     14.8 
47     18.5 

Means    37.0 10    36.05 
T>    1.80379 

(ar.  co.)  T1    8.  l%21 
<r>    0.69430 

m][,"*V                                                       M9.94M 

mH    9.13335 m=0.  0695                                                 m    8.84186 

If—  1.937                                                      U    0.29149 

Coefficient  of  torsion. 

Value  of  one  scale- 
division  =3'.69 

Logarithms. 

rircTe.         S«ale-
 

Mean. 
Difier- 
ences. 

15     27.5 

105     30.0 

2S5     22.0 

15     27.  0 

47.5 

57.0 

39.0 

48.0 

37.  5 
43.5 

30.5 

37.5 

6.00 

13.00 

7.00 
c=24'.  0 

5!00'+t>' 5400  (ar.  CO.) 

-7 

3  73432 fl.  267C1 

0.  00193 

Observations  of  deflections:  Date,  August  31;  hour, 
4b  35".    Temp.  (=40°  o 

5?    8.  5503S 

in  11     11.  13.W5 TO'  ~7~6S:>73 

m    R  84186 
Mi  n  n  »  =  0.  50 

•18™  31'.  5  fast. 
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Magnetic  obiter  rations  tit  I'ljldtnnie,  Alaska — Continued. 
[Dat«,  September  14,  1882.    GoUiugeii  time.    Instrument,  theodolite  magnetometer  No.  11.    Magnet  L.    Mass  ring  not  used. 

Chronnmeter,  Bond  No.  188,  fast  18"  33*;  daily  rate.  3',  losing  on  mean  time.    Observer,  A.  C.  Dark.] 

No.  of  oscil- 
lations. 

Chronometer 
time. 

Temp.     Extreme  scale 
V.               readings. 

Time  of  oscil- 
lations. Computation. 

0 
8 

16 
24 

32 
40 

ft.    m.    a, 
4    28    40.9 

29    44.  5 

30    47.9 
31    51.0 
32    54.5 
33    57.6 

42.  0 

40.5 

40.0 

40.6 

7.0 

15.0 

64.0 

16.0 

68.0 

57.0 

12.0 

57.0 

m.     «. 

10    36.4 
36.5 
36.6 
37.0 
37.0 
37.5 

t. 

r=    7.9607 

Log'ms. T     0.90095 

80 
88 
96 

104 
112 120 

4    39    17.3 
40    21.0 
41    24.5 
42    28.  0 
43    31.5 
44    35.0 

Means    

T'1    1.  80190 

1+  -     0.  00186 
P-«=  -10.25                              i-(t'-t/q    0.90046 

40.75 10    36.  K3 
I»    1.80422 

(ar.  co.)  T>    8.  19678 
IT*    0.  99430 

mH=?™L                                               3f   9.94285 

mB    9.13293 m=0.  0697                                                 m    8.  84352 

Coefficient  of  torsion. 

Value  of  one  scale- 
division  =3'.69 Logarithms. Tors, 

circle. Scale. Mean. 
Differ- ences. 

H—l  947                                                   B    0  "8941 
15 

285 
105 

15 

16.0 

23.0 

18.0 

24.0 

57.0 
36.0 

63.0 

43.0 

36.6 

29.5 
40.5 

33.5 

7.0 

11.0 

7.0 

0=23'.  1 

5400'4t>' 
5400  (ar.  co.) 

3.  73425 
6.  28761 

Observations  of  deflections:  Date,  September  14; 

hour,  3.35-4.05  a.  m.    Temp.  (=42°.0 
™    8.55412 

mH    9.  13293 
m'    7.68705 

m    8.84352 
Mean  0  =  6.  25 

0.  00186 

[Date.  September  30.  1882.    Gottingen  time.    Instrument,  theodolite  magnetometer  No.  11.    Magnet  L.    Mass  ring  not  used. 
Chronometer.  Bond  No.  188;  fast  18~56";  daily  rate,  2",  gaining  on  mean  time.    Observer.  A.  C.  Dark.] 

No.  of  escil- Litions. 
Chronometer 

time. 
Temp.    Extreme  scale 

V.             readings. TlDla«on0s8Cil-                                      Computation. 

0 
8 

16 
24 43 

h.    m.    ». 
4    24    23.0 

25    26.8 
26    31.0 
27     35.  2 
28    39.4 
29    43.2 

43.0 

43.0 

43.0 

43.0 

7.0 

2.0 

2.0 

9.0 

64.0 

76.0 

74.0 

57.0 

m.     i. 

10    42.2 42.7 
42.5 
42.3 42.2 

42.3 

s. 

Time  of  one  oscillation                                —    8.  0296 
Correction  for  rate                            0.  0002 

T=    8.1)294 

Logins. 
T'    0.  (K1468 

T*    1.80937 

14  h    o.  ooifio 
P-«=-l°.t                                    !-(('-«  9    0.00037 

80 
88 
96 

104 
112 120 

4    S : 
a 
3 

I 
4 

Me 

5    05.2 
6    09.5 
7    13.5 
8    17.5 
9    21.6 
0    25.5 

43.0 
10    42.37 T»    1.  K1134 

(ar.  co.)  r*    8.  188B6 

IT''    0.09430 

mH—7r'Jf                                                   •"    !)  '•'t"l-<< T*                                                             .    1,1  II    9.  135W 

mff=fl.  0698                                                 m     8.  KIII,!> 

s  —  i  *>n                                     R  o  "siT't 

Coefficient  of  torsion. 

Value  of  one  scale- 

division=3'.69 
Logarithms. Tors. 

circle. Scale. Mean. 
Ditler- ences. 

15 

105 

Hi 

IB 

9.0 
22.0 

12.0 
20.0 

67.0 

62.0 

r.i.o 

57.0 

38.0 

42.0 

31.5 

38.6 

4.0 

10.5 
7.0 

•t=19'.9 

5400'  +t>' 
5400  (ar.  co.) 

h 

3.  73399 
(1.  2(1761 

Observations  of  deflection.-!     Il;ile,  September  'JO: 
hour,  3.10-4.00  a.  in.     Temp   /  .  =  440.0 

'!'t  .-. 

mil     'J 

m*    7.  68818 

m    8.84409 0.  00160 
Mean,  =  5.38 
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031 

"Magnetic  observations  at  Uglaamie,,.  Alaaka — Continued. 
[Date,  October  14,  l.^v      (-uHin^rn  time.     Instrument,  tlirmliililr  inn^n'-iometer  No.  11.     Magnet  L,,.     Mans  riiiy  not  u*ed. 

Chronometer,  Bond  No.  188 ;  fast  I1.)111  ID*  daily  rate,  1*.  75,  gaining  on  mean  time.    Observer,  A.  C.  Dark.  ] 

1 

No.  of  oscil- lations. 
Chronometer 

Mine. 

i  iiili. 
Kxtreme  scale 

readings. Time  of  oscil- lations. Computation. 

0 
8 

16 
24 
32 40 

h.    m.     8. 
4    33    14.0 

34     17.  2 

35    20.2 
H 
37     27.  0 
38    30.0 

10.0 

11.0 

11.5 

11.5 

23 

27 22 

26 

46 

41 

43 

45 

in.        8. 

10    31.  0 
30.8 

30.5 
30.5 

29.9 30.1 

Observed  time  of  80  oscillations     f  .-  (;:«>.  17 
Time  of  one  oscillation                            s     r 

J*=    7.  8807 

Log'ui*. 
2*    0.  89«50 

I"    1.  7!«l:i 

l—(t'—t)q     9.99982 

80 
88 
96 

104 
112 
120 

4    43    45.0 
44    48.  0 
45    50.7 
46    53.  8 
47     56.9 
49    00.1 

Means    11.0 10    30.47 I™    1.  7'Ji>l!l 

Coefficient  of  torsion. 

Value  of  one  scale- 
division=3'.  69 

— 
(»r.  co.)  I"    8.20481 

IT"     (I. 

ir'M                                         M   !).  1M2W 

SSL Scale. Mean. 
Differ- ences. 

mH   u.  14177 
m=0.0716 

H—  1  935                                              H    0.28677 
Observations  of  deflections  :  Date,  October  14; 

hour,  3*  42-.  5  a.m.    Temp.  t=10.  5 

!g-  8.50823 

mB    9.14177 

m'    7.71000 

m    K. 

15 

105 

285 

15 

26.0 

45.7 

20.5 

32.5 

45.0 

39.3 

33.5 

37.0 

35.5 

42.5 

27.0 

34.8 

7.00 

15.5 

7.76 «=27'.  9 

5400'+*' 
5400'(or.  co.) 

h 

3.  73463 
6.  26701 

Mean  u=7.  56 
0.  00224 

[Date,  October  31,  1882.    Gottingen  time.    Instrument,  theodolite  magnetometer.    Magrat  L,,.    Mass  nn e  uot  used.    Chro- 
nometer, Bond  No.  18H;  fast  19m  01":  doily  nitt-,  1*.7"»,  gaining  on  mean  time.    Observer,  A.  C.  Dark.J 

,No.  of  oscil- lations. 
t 

Chronometer 
time. 

Temp. 

V 
Extreme  scale- readings. Time  of  oscil- lations. 

Computation. 
'    0 

8 
16 
24 
32 
40 

A.      111.      8. 
6    33    59.5 

35    02.5 
36    05.8 
37    09.4 
38    12.5 
39    15.5 

19 

19.5 

20.5 

21.0 

10 

16.5 

21 

25 

62 

55.  5 

53 

49 

m.     8. 

10    32.0 
32.2 

32.2 32.0 
32.2 
32.4 

.                                                 s. 
Observed  time  of  80  oscillations     =032.  17 

Correction  for  rate             ....                 —    0.  0002 T'=    7.9019 

Lop'ni.s. f-«=  +  l°.5                                                    2"    0.89773 I"    1.79540 
l+£    O.(l. 

l-«'-f)J    9.99945 

80 
88 
96 

104 
112 
120 

6    44    31.5 
45    34.7 
46    38.0 
47    41.4 
48    44.7 
40    47.9 

Mi-ans    20.0 10    32.  17 T>    1.79703 

Coefficient  of  torsion. 

Value  of divisio one  scale- Logarithms. 

(ar.  co.)T'    8.20297 
>'    0.99430 

Jf    9.9*271 

IT     1t^^*
* 

Tors.          c,,aitt 
circle. Mean. 

Differ- ences. T'                                                         mil     9.13998 

m    s. 
m  —  0.071  2 

ir.    •-':. 
105     44.  4 

285      in.  0 

15      11).  0 

49 

4n.  '2 
47.0 
57.0 

37.0 

44.8 

31.0 

38.0 

7.80 

13.80 

7.00 i       26'.  4 

5490' 

MOO  (ar.  co.) 

-; 

8.7S4S] 

Ii.  2li7lil 

n  =  1.938                                                        If    ».  28733 

Observations  of  deflections:  Date,  October  :il  :  hour. 
4h27-.5.    Temp.  8  =  Ir 

"'     8.  50532 

lull 

»l«    7.70530 

m    a  s.vji',5 

in  ,-      7.1:1 

0.00212 
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Magnetic  observations  at  Uglaamie,  Alaska — Continued. 

[Date,  November  14,  1882.    (iottingt-n  time.    Instrument,  theodolite  magnetometer  No.  11.    Magnet,  L,,.    Mass  ring  not  used. 
Chronometer,  Bond  188;  18™  38"  fast ;  daily  rate,  1'.75,  losing  on  mean  time.    Observer,  A.  C.  Dark.] 

No.  of  oscil- 
lations. 

Chronometer 
time. 

Temp. 
Extreme  scale- readings. Time  of  oscil- lations. Computation. 

0 
1 

10 
24 
32 
40 

h.    m.    >. 
6    30    IS.  S 

31    17.0 
32    19.0 
33    20.8 
34    22.  5 
35    24.4 

-23.0 

-20.5 

—20.5 

-20.0 

21 

21 

26 

25 

42 

38 

39 

36 

m.     e. 

10    19.0 
19.1 
18.8 

ia7 
18.5 

a. 

Correction  for  rate  ..     .        ~+0.  0002 
T'  =     7.7352 

Log'ms. 

T'    0.88847 

T">    1.  77C94 

1+*     0.00296 

l_(t'_t)7    0.00000 

80 
88 

96 
104 112 

120 

6    40    34.5 
41    36.1 
42    37.  8 
43    39.  5 
44    41.2 
45    42.  9 

Means    

-21.0 

10  iaso T2    1.77990 

t'-t  =  0                                         (ar.  co.JT2    8.22010 
IT2      II.  ! 

mS—"'31                                                 M    9.  94C47 

Coefficient  of  torsion. 

Value  of  one  scale- 
division  =3'.69 

Logarithms. Tors.         e    i 

circle.        Scale- 

Mean. 

Differ- 
ences. 

7,1  //    II.  15687 
m  —  0.0724                                                       7/1     8.  8u875 
ZT=  1.982                                                                     

II     0.  29712 

Observations  of  deflections:  Date,  November  14; 
hour,  4'  38™.    Temp,  t  =  —  21°.0 

I                                                                         '"     H.  56263 

m'    7.  71950 

m    8.  s.v.175 

15       25 

105      36 

285       05 

IS       28 

36 

42.5 

34.0 
34.0 

30.5 

39.25 

19.5 

31.0 

8.75 

19.75 
11.5 

»  =  361.  9 

5400'  +  »' 
5400  (ar.  co.) 3.  73536 6.  26761 

0.  00296 
Mean  v  —  10.  0 

[Date,  November  30,  1882.    Gottingen  time.    Instrument,  theodolite  magnetometer  No.  11.    Magnet  L,,.    Mass  ring  not  used. 
Chronometer,  Bond  No.  188 ;  fast  18™  15' ;  daily  rate,  3v5,  losing  on  mean  time.    Observer,  A.  C.  Dark  ) 

No.  of  oscil- 
lations. 

Chronometer 
time. 

Temp. 

V Extreme  scale- readings. Time  of  oscil- lations. 
Computation. 

0 
8 

16 
24 
32 
40 

A.    m.    «. 
6    27    33 

28    35.5 
29    37.5 
30    39.  5 
31    42.  0 
32    44.0 

0.0 

0.0 

0.0 

0.0 

13 

18 21 

23 

46 

43 42 

40 

m.     i. 

10    21.5 

21.5 21.5 

21.5 
21.5 
21.5 

«. 

T'    7.7691 

L()Lr'nis. 
T'     0.  MUW7 21"     1.7RI74 

l+ft     0.00293 

l_(('-«)7    '.' 

80 
88 
96 

104 

112 120 

6    37     54  5 
38    57 

39    5!) 
41     01 
42    03.  5 
43    05.5 

Means    0.0 10    21.50 

I'»     1.78219 

(ar.co.)T'    8.21781 t'—  (  =  +  4°                                                                                     „!       (i 

Jf    H.  114258 „      Jr'.V                                                                              . 

T»"                                                 mil    9  1.-.46S m    8.  80230 
m  =  0.0728                                                                 

Coefficient  of  torsion. 

Value  of  one  scale- 
division  =  3'.69 Logarithms. 

£c?e.        *-• 

1 
Mean. 

Differ- ences. 

15     23 

105     40 

285     (1:1 
15      14.  2 

40 

43 

42.  .1 
52.8 

31.5 

41.5 22.75 33.5     j 

10.0 

18.75 

10.75 D  =  36'.  5 
5400'  +  B' 
5400  (ar.  co.) 

>
4
 

3.  73532 
6.  26761 

B=\   CHI                                                           H    0.  •."J239 

Observations  of  defiVrtiniis:   Date,  November  30; 

hour,  4''  37m.5.     Temp.  <—  -4.0 m    R  5(1300 

mil    9.  l.'pti'9 

Mean  »  =  9.  88 
0.  00293 

m?    7.  71-459 
m    8.  8CZ30 
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Magnetic  observations  at  Uglaamic,  Alaska — Continued. 

[Date,  December  14,  1882.    Giittingen  time.    Instrument,  theodolite  maum-umieter  No.  11.    Magnet  L,,.     Mans  ring  not  nurd. 
Chronometer,  Bond  No.  188;  fast  18"  1C1;  daily  rate,  1-.75,  gaining  on  mean  time.    Observer,  A.  C.  Dark.] 

No.  of  oscil- 
lations. 

Chronometer 
time. 

Temp. 

V 
Extreme  scale- readings. Time  of  80  os- 

cillatioiin. Computation. 

0 
8 16 

24 
32 
40 

ft.    m.    8. 
4    46    34.5 

47     36.  5 
48    39.  0 
49    41.0 
50    43.  5 
51    46.0 

-13.0 

-13.0 

-13.0 

-13.0 

40.0 

42.0 

43.0 

44.0 

60.0 

57.0 

55.0 

54.0 

m.     t. 

10    23.0 
23.5 
23.5 
23.5 
23.0 
23.0 

jr. 

I1    7.7904 

Lon'ms. 

T'    0.8815* 

80 88 
96 

104 
112 
120 

4    56    57.  5 
58    00 
59    02.  5 

5    00    01.5 
01     06.  5 
02    09.0 

Means 

T'J    1.  78312 

<'-<  =  0                                                   1+y    °-0fl296 l_(f_«)9    0.00000 
T1     1.78608 

-13.0 

10    23.25 

Coefficient  of  torsion. 

Value  of  one  scale- 
division  =3'.69 

Logarithms. 

(ar.  co.)  T"    8.  21382 
ir»    0.  99430 

If    9.  94L-52 mJT      IT  JU                                                                                               
T»                                                      mB    9  15074 

m    K m  =  0.  0724                                                          
JT=  1.955                                                    .ff    0.19118 

Observations  of  deflections:  Date,  December  14; 

boar,  3.45  a.  m.    Temp.  (=  —  13°.  0 

"n     N.  56837 m//    9.  15074 

Tors.         c^aio 

circle.          
hcale' 

Mean. 
Differ- rlir«  H. 

15     43.  7 

105     44.  5 

285     :il.  n 

lj     43.  0 

54.3 

73  5 

44.0 

55.0 

49.  9 

59.0 

29.0 

49.0 

10 

20 10 D=36'.9 

5400'  +  »' 
5400  (ar.  co.) 

1+j 

3^73535 
6.  20761 

0.  00290 
m'    7.  71911 

m    8.85S56 Mean  v  =  10.  0 

[l):itc,  January  1. n<!.     <  ii'.ttinpeu  time.     Instrument,  theodolite  magnetometer  No.  ]1.     Magnet  L/,.    Mass  ring  lift 
irU']1,  J;«m<l  NIK  l£'h  ;  18m  40s  last;  daily  rato,  3\  gaining  on  mean  time.     Observer,  A.  C.  Dark,  j 

used. 

No.  of  oscil-     Chronometer 
lations.                 time. 

Temp.     l'"xtremo  scale 
«'              readings. 

'eTu'Vtions                                              Computation. I 

h.    m.    a m.      i. 
,       0 

8 
16 
24 

t    28    47 
29    50 

30    52 
31     54 

—12             18 58 
Observed  time  of  80  oscillations     62.'.  50 

32 

40 

32    50.5 
33    58.5 —12            27 53 

T'—    7.7810 

80 4    30    «».  5 -12             27 47 Lop'ms. N>    Sr'                                                                                             T'    0.  89104— 88 < 0     12.0 

•J2.  (I 

!'<i 

41     14  5 22.5                     r-U—  -0.5                                               T"»     1.78207 11  1 
112 

42     17.0 

43     HP.  (1 2^5                                                                                       1+^     0.00320 120 

44     '.1.0 
—12             29 

45                     2i5                                                                             !-(('-  1)17    0.00018 
12           10    22.60                                                                                           ~        -JO41 

Coefficient  of  torsion.                                                                                                                                  <ar.co.)r|    8.  21  »5|| 
1                                                                  V      '                  f 

g»    Logarthm,              m  ir  =  '"TJ' ...,,.           itivi.-  io 
circle. Bool*. 

"•liees.                                                                                                          m  =  0.0730                                                       III      •-'.  H::  '"''' 

15 29         45 
//=  1.942                                                J/    0.  288:)6 

37.0 
13.0  1                                                                  Observations  of  defections  :  Date,  Januarv  1;  hour, 

105 

45 
RJI 

50   0                                                                                                                                *  »2  5  :i    in        '!'(  tun     / 

285 
18         39 2S.  5 

21.  5                                                                                                                                                                                                            Trt      Q    e-47i 

1—40'  .6                                                                                                                                J/    K5' 
9  5           "4'M)'4-r'                            3.  73565                                                                                 7n  7/    n  1V-10 15 36         411 

38.0 
,'iJtiO  (nr.  CO.)                    6.  26761 

!                                    .                                                                                m*    7.72013 
.  .  .  «                                joii-JO                                                                                       "l     8.  SC306 

Mean  c=11.0                                         '  / 

li.  Kx.  44   80 



634  EXPEDITION  TO  POINT  BAUU'JW,  ALASKA. 

Magnetic  obsercuti^nx  at  Vyimtniie,  Ahwka — Continued. 

[D.i'  14.1883.     Ciittiutivn  timi>.     Instrument,  theodolite  magnetometer  No.  11.     Magnet  1,,,.     Mas*  ring  not  u  <i'il 
Clironomctii,  Jioml  No.  188 ;  fast  18"  50";  daily  rate,  I1.  75,  losing  on  mean  time.    Observer.  A.  C.  Dark.] 

:  oscil- hit  ions. 
Cbrono 

timo. 

Temp. lings. 
Tim,  •  of  80  os- 

cillations. Computation. 

0 
8 

16 

24 
32 
40 

A.    m.     ». 
6    51     32.5 f.2    34 

53     36 
54     38 
55    40 
56    41.5 

-30.0 

—30.0 

-30.0 

-30.0 

15.4 

25 

28 

30.5 

59 

51 47 

47 

m.      i. 

10    18.  5 19.0 
19.0 

19.0 
19.0 
19.0 

Observed  timo  of  80  oncillatioua                    618  92 

T'=    7.  7367 
Loji 

T'      (:. 

n 
80 
88 

114 
112 

120 

7    01     f.1 02     53 
C3     55 
04     f,7 
i  f,     VI 
07     00.  5 

Means 

('-(=0.0                                                    T"     1.77711 

1+  *     0.  003J6 

!_(('_()  q    0.00000 

-30.0 

10    18.92 

T2    1 

Coefficient  of  torsion. 

Value  ot'oue  scale- 
Logarithms. 

jrljf                                         (ar.  CO.}  T1     8.  :!!>(•,•! 
mS=                                                       „•>    n 

If    !l 
mH    9.  l.'-filtfi 

m—  0.0738                                            m    n. 
»         eTeT 

105     27.:; 

280      17.  II 

( 

71 

1  42.1 

38.75 

49.  If, 
20.50 

10.40 

22.  Of> 
11.05. v  —  40'.  7 !r.  CO.) 

1+ft 

3.  73565 6.26701 

Ol.s<'i  vat  ions  of   deflections:   Date,    Jannai-%     11; 

hour,  6  27.  5  a,  m.     Temp.  (=-3'j». 
"      -'.:,7II7I 

in/7    9..1: 
m*     7.73609 

11.03 
0.  00326 

[Date,  Janu.'ll Cli 

No.  of  oscil- 
lation *. 

* 

V  31,  1^::.     (iottingen  time.     Instrument,  theodolite  magnetometer  No.  11.     Magnet  L,,.     Mass  ring  not  nscd. 
•on,  .meter.  I!oud  No.  1B8;  19-  07-  fast;  daily  rate.  3\5,  gaining  on  mean  time.    Observer.  A.  C.  Dark.] 

Chronometer 
Temp. 

Kxtieino  sealo 
readings. Time  of  80  os- cillations. 

Compul-aliou. 

0 
8 

1C 24 

40 

/I.        III.           H. 

4    ::ii    -,f. 

17 
39    01.  n 40 
41 
42     09.  0 

—30.  0 

!-30.  0 -30.0 

-30.0 

17.0 

21.0 

26.0 

27.2 

45.0 

38.5 
36.0 

35.2 

m.      t. 

10    28.0 
27.9 
28.0 27.7 

27.3 
27.0 

t, 

I'=     1.  f'453 

0                                                                                                                      ',11. 

r-t=o.«                                         T   o 80 
88 

104 

112 
120 

4    47    2:1.0 

48     20.  :t 49    29.0 
50     31.  5 
51     33.8 

kteana 

!'•>     1.7*>22 

l+h-    o.  Oo:i2l 

!_(('-  t)q    0.00000 

-30.  0 

10    27.66 T     I.  79243 

Coefficient  of  torsion. 

Valneof  onescnle- 
division-3'.69 Logarithms. 

' 

mH—  "'^                                                    J"     ' 

circh) m=0  0731 

If.  '  27.2 

lor, 

tK 

15      30.0 

30.0 

3f>  0 

31.2 

43.5 

22.5 

12.3 
21.  0 
10.0 

! 

v=40'.0 
5400  (ar.  co.) 

3.  73560 

Observations  of  deflections:    Date,   January  31; 
hour.  4h  17"  a.m.;  Teni] 

inff    li.  H  129 

M o.  oo.n 

m«    7.  72781 

m     8.  86390 
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Magnetic  observations  at  Uglaamie,  Alaska — Continued. 

(Date,  February  14,  1883.    (i.iiimn.-n  Unix.    Instrument.,  Ihoodolilo  mapnrlomoter  No.  11.    Manuel  L,,.    HUM  Hug  not  tuwd. 
Chrouoruetur,  Bond  No.  188;  fast  19"  :!!•;  daily  rale.  3vr>,  ganmr.;  cm  mean  tiiii"     (Mi-server,  A.  C.  T 

.  IhirX  I 

No.  of  oscil- 
lationa. 

Chronometer 
time. 

Temp. 
Extreme  scale 

readings. 
Time  of  80  oa- cillatioua. Computation. 

h.    in.       8. m.      i. 

«. 

0 

6.  0 8 47    49  5 
16 48    !i!  (1 

Correction  for  rate                 —0.  0003 24 49    56.  0 
32 50    5H.O 

T'=    7.9007 

40 52    02.0 

-6.0 

11 

67 

==" 

80 

4    57    18.  5 

-6.0 

18.5 

60 

10    32.5 Log'ms. f—  e=-f2°.  0                                                        T'    0.89767— 88 
96 

58    21.0 

59    2.1.0 

32  0 

32.0 
T"     1.79533 

1(14 5    00     28.  0 32.0 1  -f  -*-     0.  00300 
112 01     31.0 32.0 
120 •       02     ::  1  .  5 

-6.0 

20.2 52.2 
32.0 

!_(('_()  q    9.99920 
Menus 

-6.0 

10    32.08 
T>    1.79759 

Coefficient  of  torsion. (ar.  co.)  T*    8.20241 ir*    O.H94  :i» 

mH     j. 

Tors. 
Differ- 

division =  3'.  69 Logarithms. 

mil    '.- 

circle.         "c"le-
 

ences. m  =0.0711                                                 m    8.85180 

ir.    -jo.  -_• 
rxi.  J       35.2 

Observations  of  detections:    Date,   February  14; 
105     411.  0 46.5 uonr,  4»  20-  a,  in.;  Ten.p.  1  --8°. 

18.6 
285      16.  0 39.  8  !    27.  9 

e-37'.  4 

J    8.  5(VH5 1,-.      211.  0 48.  0  -    38.  5 

10.6 

5400'+u' 
5400  (ar.  co.) 

3.  73539 
6.  26761 

n 

mil     '.' 

Mean  t>=10.  13 

'+7 

0.  00300 m    8.80186 

[Diite.  PVbrusry  28,  18«:>. ^fii  liinc.     Insl.ranicnl,  thcodolito  UI;I-IK  I..IM.-I.M    Nu    11 -  »  ' I,.,.     Wiuw  linn  not  used. 
,          .  .  ., 

Chronometer.  Bond  No.  ll-H  :  fast  2«»  ;  daily  rate,  3'.5,  gkialDg  on  mean  time.     Ohsorver.  A.  C.  Dark.] 

No.  of  oscil- lations. 
Chronometer     Temp, 

timcv                  t'. 

Kvtreme  scale readings 
Tirau  ol"  80  OH 

(-illations. r.i!ii]nit:ition. 

k.  m.       s. m.     *. 

t. 

0 4    44    '*3  0 
13  0 

1.0 

56  0 

'           8 
45    **5  5 I'ltlil-  of  1'Ilr     .                                                   7.K104 

1G 
46    28  5 

24 47     30.  5     : 
32 48    33.0 

:.  8101 

80 4    54    48.0 

--13.  0 

7.0 42.0 10    25.0 

T'    0. 

96 r.e   53.  o 
24.5 

T'     1.78531 
104 
112 

f.7     55.  5 
58     58.  0 

25.0 

26.0 o                                          1  +  y     0.00211 120 
5    00    00.  5 

-13.0 

11.5 
42.0 

24.5 
C-C=:-I-0.  5                                !_((-_(),     H.99982 

Means 

-13.0 

10                                                                                                   T<     1.78724 

(M.  CO.)  T Coefficient  of  torsion. 

ir'     0.9 

mH~U                                                      U    9.9425-J 

Scale.        Mean. 
Differ- ences. divirtiun  -   '{•  (I:1 

mH    9.  1  ; 

III      S 

IJi      11.5 

105      12.  0 

42.  0       26.  75 

:ii.n      2:1.0 
3.75 OhsorvationaofdotieotiouH:  Dal  •                      'S;  hour, 

4.15a.m.     Tump.  t..    -M°..ri 12.00 

i»2.0      20.0       11.0 

   .,  .    . 

',',    S 

• 

ir»     IG.  r.    :u.o      2:t.?r. 

12.  7.-, 

,-- 

540(1  (or.  eo.l 
::.  7:ii:,o 

// 

III  II      '.).  li.l.Vi 

Moan  r-    7.  lit 

•<; 

0.  00211 

m'    7.  72087 

nt      8.  ««M« 



036 EXPEDITION  TO  POINT  BARROW,  ALASKA. 

MayntHc  olii.i'i-rutionK  nt  Uylaainie,  Alaska  —  Continued. 

[IV.tc,   Man  li  14.   ISM.     Riitlium-n    time.     Instrument.  theodolite   niagnetonietcrKo.il.     Majrm-t  I.,,.     Mass  ring  not  u 
Lliroitomi  In,  I<ond  No.  :.-.-  ;  I..M  •_"  '••  41'.  5;  daily  rato.  I'.S,  gaining  on  mean  time.     Observer,  A.  C.  Dark.] 

sed. 

No.  o; l.itiona. ClTO t 
noiiieter 
line. 

Tun]). 
Kxllel::e  -eale reading. Ti     of  80  os- cillations. Computation. 

h.  m.      i. m.     t. 

t. 

0 5 fl    37.0 

-8.0 

22.0 
43.0 

Observed  time  of  80  oscillations                    0°;i  42 8 : 
7    :<'i  0 8    41.5 

M 

19    4.-..0 
32 

20    4J.  II 

I'    7.8C77 

-8.0 

35.0 
28.0 10    29.5 

T'    t: 
80 5    '.7     f  6.  5 
88 

S     Oil.  0 
?0.  0 

96 29    12.  0 30.5 
T"     1.79170 

104 ; 
0     14.5 29.5 h 
1     17.0 29.0 o                                       1+  j-     0.  00224 120 32     Ifl.  5 

-8.0 

30.0 35.0 
28.0 

''-'=-5.0  '                            i_p-_(K;    0.00184 

8.0 

Coefficient  of  tot  sion. (ar.  c<>.)  T'    £.2(1422 

IT'       1'. 

Value  of  one  scale-  T  „, 

division  =^3'.09      Logarithms. 

mH    «                                                       .17    a  04238 
Tors, 
circle. Scale. Mean. 

Differ- ences. 
mil     '.l.  14110 

B601S m—  0.0725 

H  —  1  910                                            H    i   •   i  •  - 
15 30 35.0 

'    Observations  of  deflections  :  Date,  M:m  '.t  14  ;  hour, 
105 34 43.0 38.5 4.55a.m.     Temp.  t=-3°.6 

15.0 
285 14 33.0 23.5 

t>-27'.9                                                                                                                                '"     !•'.  57C20 

15 

29 

36.5 32.75 
9.25 5400'  +  v'                         3.  73403 

5400  (ar.  CO.)                   6.  2C7i;i 

Mean  u  =7.  50 1  +  y                                                                                                                     m    8.WJG15 

[Date,  March  31,  1883.     Gottineen  time.     Instinment,  theodolite  magnetometer  No.  11.     Magnet.  I.,,.     Mass  rinn   not  used. 
Chronometer,  Bond  No.  1KB;  fast,  21™  32-;  daily  rale,  5'  gaining  on  mean  time.    Observer.  J.  C.  Maxtield.J 

No.  of  oscil- 
lations. 

Chronometer 
time. 

Temp. 
('. 

ExtreiMI      r:i!i leadings. 

"a&S*                  c     '"":!li""- 
h.  m.     a. in.      £.                                                                                                  K. 

0 4    45    28.5 21.5 13.  0         45.  4 
OUserved  time  of  100  oaeillalioiis     7<>'».  fl2 1 i K    Aa  »; 

20 48    07  5 
31 49    33.  0 
41 50    52.5 

!•--       7.B.W7 

51 52    12.  0 21.0 18.  0         41.  0 

"" 

100 58    44.0         20.5 24.  0         40.  0 
13     1.1.5                                           °                                                '      l'!:"'M 11 I 

5    0 
0    03.  5 

1^0                     ('  —  «=—  5.25 120 01     2:1.0 
1,15                                                                                           ''''     I-60'08 131 

02    4».  5 10.5                                                                                      1+'1     0.00159 14 . ( 4     U9.  0 n;  IS                                                                           J 
151 03    28.5     :     20.0 29.  8         39.  4 

10.5                                                                         1  —  «'  —  ()(/     ri.  00194 

Means        20.  75 
13     15.02                                                                                          T'     l.M.'.-l 

Coefficient  of  torsion. r-     e.  '..!I4:IO 

mn—*                                                            -"     !'.  !i42i(i 

Tors, 
circle. Scale. Mean. 

Differ         ̂ vision  ̂ S'.C 
em  es. 

u"'     logarithm  .                                                                             ,„//    ,,  rM3 
n,       n  I'TIM                                                     m     X.  >4..G(i 

1 
/.'        1.C4.1                                                     77     0  2.LS!I7 

133 29.4 38.8 34.1 ObMtvattoDHOf  deflectionn:  Date,  March  :H;  Jiour, 
223 37.  (i 

4.'.  4 

40.0 
5.  !) 3.57a.m.,  by  lioml  No.  U8.    Temp.  (      -i. 

43 22.8 29.0 
10.4 

!>  =  19'.7 

'•'    8.  r>:.i:7o 

133 15.1 M.  1 
34.0 

5.  0            ••!"> 
.1400  (ar.  CO.) ?•"•:;.'?                                                           mil   9.1:1403 

(».  20*01  ' 

m1    7  09133 

1       '' 

0.00159                                                                                               -.  S4S60 
Mean  c  —  r>.a:i                                     '  / 



EXPEDITION  TO  POINT  HARROW,  ALASKA.  G37 

Mttynetic  observations  at  Uylaamie,  Alaska — .Continued. 

[Date,  April  14.  1M-H.     (iiittingen  time.     Instrument,  theodolite  magnetometer  No.  11.     M.igni  t  I.,,.     IfMS  ring  not  OSed.     Cbro- 
nonii'tcr,  liond  No.  IKK;  fast,  22m  201;  daily  rate,  5".25,  gaining  ou  mean  time.     Olisrrver,  A.  C.  Dark.] 

No.  of  oscil- lations. CliroiiiMiK-icr lime. 

Temp. 

t'. 

Kxtreme  scale 
ividings. Time  of  80  os- cillations. Computation. 

0 
8 

1G 
24 32 

40 

//  .    in  ,      g. 
4     51     57.  0 

53    01.0 

54     I).'.  0 55    09.0 

M     12.  5 
57     1C.  0 

23.0 

22.0 

22.9 

21.0 

29.8 

34.0 

36.0 

38.2 

60.0 

48.5 

48.0 

47.0 

m.     ». 

10    39 
39 

N 
40 

41 

Observed  time  of  80  oscillations     630.50 
Time  of  one  oscillation        7.  0938 

T—    7.9933 

.                                                                                 I,og'm». 

P    0.90273- ('  —  «=—  2° 
T"    1 

1  +  *    0.  00039 

1  —  (('—()'•;    n.  'io(i7) 

80 
88 

96 104 112 
120 

5    02    36.0 
03    40.  0 
04     44.  0 
05    48.  0 
06    52.5 
07     57.  0 

Jleaub 22.0 10    39.  50 

?•»     1.  80658 

(»r.  CO.)  T2    8.19342 IT*    0.  !K'4  1) 
If    9.94274 

Coefficient  of  torsion. 
Value  of  one  scale-    T  „„,,,.:.  nm, 

division  =  3'.C9       I***™"™- 
Tors, 
circle. 

Scale. Mean. 
Differ- enccs. 

mB         T*                                                mH    9.  13048 
m  =  u.  0090                                            m    8.  83904 

II—  1.956                                              H    0.29142 

Observations  of  deflections:  Date,  April  14:  liuur, 
4.40  a,  m.,  by  Bond  No.  If  s.     Temp.  t.    24 

™     8.54763 

n,  I!    !).  13046 

HI"     1.  67«>9 

m    8.  t3U04 

249 

159 

339 

249 

33.2 

38.0 

41.3 

41.8 

47.0 

44.1 

40.  K 

19.  o 

42.60 
41.05 
44.05  i 

43.40  ' 

1.55 

3.00 

0.65 
r  =  4'.8 

5490'  +  v' 
5400  (ar.  co.) 

3.  73278 
(1207(11 

0.  00039 
Mean  »~1.30 

[Date,  April  30,  1P83.    Gutting' n  time.     JusMunieiit,  theodolite  magnetometer  Xo,  11.     linnet,  L,,.     lI:!*Miini:m>[  us«-d.     Cluo 
iiMUM'tiT,  BOIM!  Xo.  1HH;  fast 'j:tm  :i!J' daily  rate,  ̂ ainin<r  >.Uun  mean  time.     Obst-rver,  A.  C.  Dark.] 

No.  of  oscil- 
lations. 

Clnouometer 
time. 

Temp. 

t 
Extreme  scale 

readings. 
Time  of  80  os- 

cillations.                                            Computation. 

,      0 
8 16 

24 

32 40 

A.   m.    l. 
4    52    48.  0 

53     52.  II 54    56.  0 
:,«    00.0 

57     04.  0 
58    08.0 

26.0 

Hi.O 

29  0 

28.  0 

26.0 

27.5 
29.0 

30.0 

47.5 

44 

42.5 

40.8 

in.     g. 

10    40.  l  II 
40.00 
4«.  00 

4(1.  00 
40.00 
40.  00 

1. 

Observed  time  of  80  <  scillations        C40  00 
Time  of  one  oscillation        *.  nOOO 

I'=     7.  0995 

Lo^ 

7"    I'.  «in:!(  i;  t 
o                                                                   

t'-«=0.  0                                                        T't     1.801013 

1-t-''      0.  (" 

l_(/'-(j',|     0.00000 

•/'-     I.SHilS 

(ar.  co.)  y    h 

m  II    11.  1.WI8 
m  =  0.01:10 

8(1 

88 
90 

104 

112 120 

5    03     '-'I*.  0 04    32.  0 
05    30.  0 
06     40.0 
07     44.  0 
08    48.0 

Means 26.0 10    40.00 

Coefficient  of  torsion.   Value  of  one  scaledivision  =  3'.GO 

— 

;!';;:,::.         Scale.         Mean. 
Ditlcr- 

!).-=  C'.  8 

r.HIO'4-r' 5100(ar.  co.) 

1S5     30.0 

95     29.5 

m 
185 

40.  8       35.  4 

37.  6       33.  55 

39.  0       37.  4 

38.  2       35.  7 

1  85 

3.85 

1.70 

3.  7:r.'i>4 
0.207*1 

D.09UU 

//      1.U50                                                          II    0.  291CO 

Observations  of  deflections  :  I>.ito,  April  30;  hour, 
4-:;:.  a.  m.  ;  l.y  Bond  No.  lt».     Ti  nip.  !  =  21i. *'"     K  -i--7 

// 

m  :i    '. 

m'    7.  K781S 

in    8.  b:!9*  8 Mean  0=1.85 



G38 EXPEDITION  TO  POINT  BARROW,  ALASKA. 

Mfif/netic  obxrrrtitions  at  Ugl-aatuie,  Alaska  —  Continued. 

[Date.  May  14,  1883. rn  lime.    Instrument  tli>  -inlnlito  iiumietomeler  No.  11.    Vacnet,  L,,.    MaM  ring  not  osed.    Chro- 
,  liond  No.  188,  2;i'".2U'  fast,  daily  rate,  3'.5,  losing  on  moan  time.    Observer,  A.  C.  Dark.] 

X"  ..I'  oscil- 
lations. 

Chronometer 
time. 

Temp. 
Extreme  scale 

readings. Time  of  80  os- 
cillations. Computation 

0 
8 

16 
24 
32 

40 

h.  n>.    «. 
4    55    15 

56    19 57    23 :>S    26 

59    30 

5  on  n,  .- 

35.0 

35.0 

12 

13 

16 

19.5 

30 

31 

•J5.  8 

28.2 

m.     i. 

10    35 
34 

34 

35.5 
35.5 
35.5 

s. 

Time  of  one  oscillation                                       -i  7  !t,'{l>5 
Correction  for  rate.  .-     • 

T  =    7.  »:i68 

Lop'ma. 

T     0.89965- 
o                                                                  

f-t=0.0                                                    r»    1.79929 
1-»A    0.00037 

l-(t'-t)q     0.00000 

T*     1.7II9W! 

80 
18 
96 

104 
112 
120 

5    05     50 
06    53 
07    57 
09    01.5 

10    05.5 
11     09.0 

Means 

35.0 

35.0 

35.0 
10    34.92 

CoerarMjDt  of  torsion.   Value  of  one  scale  division  =  3'.  69 

Lbgaarithuis. 

(ar.  co./T2    8.20034 ^    0.99430 
,,    w'Jf                                                            M    ;t.  !i4-_'xi 

Seal,.         Mean. 
Differ- ences. 

l'.5 

5400'+!)' 
5400  (ar.  CO.) 

1+y 
T>                                                                

mil    • m  =  0.697                                                          '"     8.84326 

290     19.0 

200      12.  0 

•:o    14.  o 

290      17.  9 

(8.0       21.0 

28.  5       20.  25 

:il.3        22.6;. 

20.9 

0.75 
2.40 

1.75 3.  73270 
6.  2CT61 

//•-1.MS9                                                         H    0.29419 

Observations  of  deflections  :  Date,   May  14  ;  hour, 

4.30  a.  m.  i  by  Bond  No.  188.    Temp.  «  =  355. 
r.4908 

mH    9.13745 

Mean,  u=  1.23 
0.00037 

m»    7.68653 

m    K.84:;-J(i 

[DatP.  May  31, 1W;!.    (Jottinsen  time.    Instrument,  theodolite  magnetometer  No.  11.    Magnet  L,,.    Mass  ring  not  used.    Chro 
nometer,  Bond  No.  188 ;  fast  23"  43'  j  daily  rate,  3'.5,  gaining  on  mean  time.    Observer,  A.  C.  Dark,  j 

Xo.  of  oscil- lations. 
Chronometer 

time. 
Temp.     Extreme  scale 

V             readings. Timv?  .°J  8I)  <W    '.                                       Compulation. 

*     in     » m      t                                                                                       s 
0 

4    ' 

2     17  0 
39  5 41  3 

5'>  0 

4 3    01   n 
16 

M     -rt  II 

••4 

n 46    33.  0 

I"  =8.  0809 

40 47     37.0 39.5 44.0 53.0 

=    

80 E 3    03.0 
40.0 39.0 

51.0 
J^og'ms. 

10    46.0           t-t=l°                                                           T    0.90746 88 1 4    07.0 46.0 
M M    11.0 46.0 

T"    1.81492 

104 

111 
56     15.5 
57     20.0 

46.5 
47.0 

l+y     0.00031 
120 58    24.5 40.0 40.1 

54.2 
47.5 

l-(t'-t}q     0.00037 

39.75 10    40.  50 

T1    1  81560 

(ar.  co.)  T*    8.  18440 | 

Coefficient  or  torsion.  Value  of  one  scale-division  =  3'.69 

ir2    0.  99430 

__ir>Jf                                                            „,    9.94284 

Tins. 
circle. Scale. 

Mean.    ̂ Wet-
 

Logarithms. mH    9.12154 
-       m=0.0682                                                   m    8.63400 

H  —  1  939                                                         H    0  °8754 

168 

40.1 

44.2 

54.2 

48.0 

47.15 

46.10 

1.05 Observations  of  deflections  :  Date,  May  31  ;  hour,  4.15 
a.  in  .  ;  by  Bond,  No.  188.    Temp.  (  =  407:. 

1.80 • 
44.  G 

51.2 
47.90 

t>=3' 

8 

^    8.54647 

44.0 40.3 46.65 1.25           5400'-rt>' 5400  (ar.  co.) 
3.  73270 

mH    9.  12154 
6.  26761 

Mean  r  = 1.03 H 
h m    8.  83400 

0.00031 



EXPEDITION  TO  POINT  IJAIMtOW,  A  LA  SIC  A.  639 

Magnetic  observations  at  Uglaamie,  Alaska — (Jontiiiwd. 
• 

[Date.  .Inne  14, 1883.     GottinKen  time.     Instrument,  tlieodolito  mngneronuitrr  No   II.     Magnet  I.,,.    Mass  ling  not  uited.    Cliro- 
nometor.  Bond  No.  188.  fast  24"  21'.5;  daily  rate,  1-.75,  gaining  on  inrau  tirao.    Observer,  A.  C.  Dark.] 

No.  of  iMi-.il- lationg. Chrouuinrii  r 
time. 

Temp. 

V 
J4xtn-.mil  w.iil» reading*. Time  of  80  oa- rilLitioua. 

Computation. 

0 
8 

16 

24 

32 40 

A.    m.   s. 
4     47     10.0 

48     14.5 

49    1:1  0 50    24.  0 

51     '.':".  II 52     34.0 

43.0 

43.0 

43.0 

43.0 

12.  0         36.  0 

13.  2         33.  0 

16.5         21.5 

16.2        27.8 

m.     «. 

10    48.(l 48.5 48.0 

48.0 48.0 

47.5 

«. 

Time  of  one  oscillation                  81000 Z"=8.  0898 

Log'niB. e'-f=+l°                                                            T'    0.  00847+ 80 
88 
96 

104 112 120 

4   57    :•*.  ii 
59   o:;.  o 

5    DO    07.  0 
.    01     12.0 02     17.  0 

0:1    21.5 

Meaus 

I"    1.81695 

l+j    0.00036 
]_(C_(J9    ;i 43.0 

10    48.00 

T'    1.81694 

Coefficient  of  torsion.  Valueofone8cale-divUion  =  3'.6f> 
(ar.  co.)  if    8.18306 ir<    0.  91!4:;0 

mH=^f                                                    «•    »-MS85 
mB   9.  1:021 

m  —  0.  0676                                                        m     8.  - Scale.         Mean. 
Differ- em-en. 

t>=4'.4 
5400'  +t> 5400  (ar.  co.) 

Logarithm!. 

260      16.  2 

170      16.  2 

so    iaa 

260      18.  3 

27.  8         22.  0 

24.  2         20.  2 

27.  7         23.  0 

27.  5         22.  8 

1.8 
2.8 

0.1 3.  7327,1 
6.  26761 

Ol>.-i«-rvation8  of  (loflcctioLH:   Date.  Juno  14;   IIOMI-, 
4.32.5  a.  m.,  by  chronometer  Bond  No.  188.  IVnm. 

e=42°. 

'"     8.53984 

mil    9.  12021 m1    7.  66005 

m    8.83002 Mean  c  =  l.  18 l+S                         0.00036 

[Dat«,  June  30, 1883.     Giittingen  time.    Instrument,  theodolite  magnetoim-tor  No.  II.    Magnet  I/,,.     Mass  ring  not  used.    Uliro- 
nometer.  Boud  No.  188;  28™  53'  slow;  dftily  rate,  4'.0  Kaining  on  mean  time.     Observer.  A.  C.  Dark.] 

No.  of  oscil- 
lations. Chromimi-tn time. 

Temp. 

Extreme  scale  !  Time  of  80  os 
readings.              cillationa. Computation. 

A.    m.     8. m.     t.                                                                                      s. 
( 3     50    44.  5 52.0 

19.7 
41.1 Observed  time  of  80  oscillations                    651  17 

I 51     49  5 
16 52    54.  5 
24 53    59  5 
32 

55    04.5     ' 
T=    8.  1392 

40 

56    09.5 52.0 22.5 33.5 == 

80 

3    01    85.5 52.0 19.5 42.  0              10    51  0 
Log'ms. 

T    C.  91058 
« 02    40.  5 

51.0 

•    
96 03    45.5 

51.0 T"     1.  821  16 
104 
112 04     50.  5 

05     56.0 

51.0 

51.5 t,_t_jo                                                       1+y     0.  C0064 
120 07    01.0 52.0 19.3 41.2                         51.5 !-(«'—()  </    0.  00037 

52.0              10    51.17 
T*    1  8"217 

(ar.oo.)r*    8.17783 Coefficient  of  torsion. 
,»»/                                                         TJ    0.  SKM.-.0 

mU     jf                                                            M     9. 

S5t     ** 
Mean. 

Differ- 
en  cos. division  =  3'.  69 

Logarithms. 
mB    9.  1  1  505 «n  =  a06<                                                  m    R 

40 

18.  0  j  43.  0 30.5 Observations  of  deflections:  Date,  June  30  ;  Itour, 

Kin 
20.5 45.2 32.85 3h  25"  a.  in.,  by  Bond.  No.  188.    Temp.  (  =  53°.0 

. 4.35 
310 15.0 42.0 

28.5 
e=7'.9 

^    8.53100 

1.90 
5400'-f  B' 

3.  73303 •" 40 

19.7 
41.1 

30.4 5400  (ar.  co.) 6.  26761 
mH    0.11505 

Mean  v=  2.  13 
A 0.00064 

m'    7.  04605 

' 

m     «.  f-.'-IW 



040 EXPEDITION  TO  POINT  BARROW,  ALASKA. 

Magnetic  observations  at  Uglaamie,  Alaska — Continued. 

[Date,  July  14, 1883.    GiittiiiL'ru  time.     Instrument,  theodolite  magnetometerXo.il.    MagnetL,,.    Mass  ring  not  used.    Chro- 
nometer, Bond  No.  188 ;  28™  07"  slow;  daily  rate,  3'.0,  gaining  on  mean  time.    Observer,  A.  C.  l)ai  k.  ] 

No.  of  oscil- lations. 
Chronometer 

time. 

Temp. 

V 

Extreme  scale 
readings. Time  of  80  os- 

cillations. Computation. 

A.    < »       « m.      s. 

1. 

0 

4    • 

4      14 53.0 18.0 
43.0 

8 15     19.5 Time  oi'  one  oscillation                                                  *    i 16 ] 6    25  0 

-.4 

32 18    35.5 r=     8.1685 

49 19    41 53.0 24.0 
41.0 

===== 

80 4    25    08 
53.0 27.2 

41.2 10    54.0 Lop'ms. T    0.1H214 88 

•2 

<;    13.5 
54.0 

96 

27    18.  5 53.5 
T"     1.  82428 

104 
28    23.5 53.0 

o                                                  '       i  -  h    0.  00061 112 2 9    29.0 53.5 / 120 
30    3*.  0 53.0 31.0 41.0 53.0 1  —  (t'-t)q     (. 

53  0 

10    53  50 r-    i  !••  4tu 

(ar.eo.)T1    .-'.  i7:.u 

Coefficient  of  torsion. 

mn-~  —                                    J/  '•>•  '•  4--'- 

;!;;>.    w* Mean. 
Differ- ent rs. 

division  =3'.69 Logarithms. 

111  ii  (. 

m=0.  0675                                                          m     ( 

S-l  918                                                           H    0  ''.-"70 
120     31.0 41.0 30.0 Observations  of  deflections:  Date,  Julv  14;  hour, 

210     36.  8 39.4 
38.1 2.1 

3b  50"  a.  m.,  by  Bond,  No.  188.    Temp,  t  =  53°.  0 

30     32.2 30.8 34.5 3.6 

»=7'.  6 

:4l  75 

2.5 
,r)4()0'+t)' 

3.  73300 
120     33.  8 40.  2 37.0 C400  (ar.  co.) U.  26761 mil     9.11233 

Mean  t)=2.  05 

A 

i  +y 

0.  00061 
m*    7 

l/i     H.  S20-54 

I  Dittr,  -July  31,  lf-83.     Guttinj;cn  time      lustrunn  nt,  theodolite  ma<:ni'tf>mfU  r  No.  11.     Magnet,  L,,,    Mass  riuy  in»t  ub 
naraettT.  Bond,  No.  188;  slow  27m  15. 5';  daily  rate,  4'.0,  guiniu^  on  mean  time.    Observer,  A.  C.  U;irk.J 

Chro- No.  of  oscil- 
latiouH. 

Chionometer 
time. 

Temp.     Extreme  scale 
C              findings. 

Time  of  f  0  os- 
cillations. Computation. 

0 
8 

16 
21 
32 
40 

h.    m.    g. 
3    45    38.5 

46    43.5 
47     4R.  0 

48    .1  '.'.  5 
49     57.  5 
51     02.0 

44.0 

44.0 

44.0 

44.0 

17.5 

20.8 

23.5 

21.0 

47.0 

43.0 

44.5 

34.5 

m.      i. 

10    47.5 

47.0 40.5 
4(1.  u 

45.  5 4:,.  5 

T'=    8.  (>7fc7 

Lo^'ius. T'    0  '.  'i7:n 1  +  *     0.0007.1 

1_(C  —  f)  7    o.  co  i" 

80 

83 
96 

104 
112 
120 

3    56    2(1.  0 
57     30.5 

58    31.:. 5i)    38.  5 
4    O'l    43.  0 

ill     47.  5 

Means 41.0 
.'0    46.33 T'     1.  H5W 

(ar.  co.)  T'     R.  18457 »''     (i.  !'lli::il 

.'/     a  11  121-6 
Coefficient  of  torsion. 

Value  of  one,  scale- 

division  =  3'.C9 Logarithms. 

'I'd!  s 

eirele. 
S. 

.U 

34.5 

36.1 

31.0 

M.1 

«—  ::;:'::: in  //    9.  li:,7il 

„,  n  —«'M                                     in    f  .  K;UIG p 
m  =  0.0681                                                Z/    0.21*57 

/;     1.1  1:1                                       =  —  - 

Ohservationsot'di  fli-i'timis:  «!ate,  Jnlv  ';!  :  lnuu',  ;t.  10 
a.  m..  liy  lioinl.  No.  lui.     Temii.  1       ' 

"lt     ».  M458 in  II     0.12173 

350 

W) 

2«0 

350 

21.0 

20  4 

25.  (I 28.0 

27.75 

81.4 

31.0 

3.65 

3.40 3.0 
r  =  9/.  3 

MOT  +   0' 5400  (ar.  CO.) 

h 

1  +  f 

3.  73314 
6.  2C76I 

0.00075 
Mean  c  = 2.51 

m'     7 



EXPEDITION  TO  POINT  BAEROW,  ALASKA. 
641 

Magnetic  observations  at  Uylaamie,  Alaska — Continued. 

[Date,  Angnst  14, 1883.    Gottingen  time.    Instrument,  theodolitnnmgnotonieterNo.il.    Magnet,  L,,.    Mass  ring  not  used.    Chro- 
nometer, Bond,  No.  18ft;  alow  26-  28';  daily  rate,  4',  gaining  on  mean  time.    Observer,  A.  C.  Dark.) 

No.  of  oscil- 
lations. 

Chronometer 

time. 

TfeTUJI. 

t' 

Extreme  scale 
readings. 

'i  tau  of  so  o»- 
rillalitins. 

Computation. 

A.    m.    I. m.      «. «. 
o 

4    ] 
7      fV7   1 

47  0 
15  0 

39  2 
g 19    02  0 

16 •jn    mi  R 

32 22    15.  5 

I"=    8.1309 

40 23    20.0 47.0 13.2 
41.5 

=== 

80 4    28    46.0 
47.0 14.3 40.0 10    48.5 Log'ma. T'    n.  '.Hull 88 

2 9    51.5 49.5 
- 

M ; 0    57.  0 
50.5 

0                                               I"''       1.82028 
104 

32    02.  0 51.0 
l'-<—  -0.  5                                          1+-     0.  (llHi-.'K 112 : 3     07.0 

.11.  5 

7 
IX 34     12.0 47.0 

17.2 
35.3 52.0 !-(«'-()<?    0.  00<I18 

47  0 
10    50  50 

jT2    1  82074 

(ar.  CO.)  TJ    8  17920 
Coefficient  of  torsion. 

IT'    0.  99430 

M    994288 

Tors, 
circle. Scale. iloan. 

DillVr- 
eiices. 

division  =  3'.  09 
Lnjiai  tthma. 

mn    9.11644 

ml/=^ij:f                                              '"•    - 
m  —  P  0068                                         H   0  291:16 

78 17.2 35.3 20.25 

1C8 18.8 34.2 
26.5 

0.25 

3.25 

Observations  of  deflections;  date,  AII^UM!  M:  hour, 
4.  05  a.  m.,  by  Bond,  No.  188.    Temp.  (  =  47°.  5 

348 
1«  5 28.0 23.25 

v  —  "'.  4 
0.15 

5400'  +  l)' 
3.  73207 

j[    8.  53373 

78 17.2 
Z9.6 

23.1 5400  (ar.  CO.) (i.  2<>7til mH    9.nr44 

Mean  v  = 0.91 

'-} 

0.  OOU28 «l2    7.  C.r.i.17 

m    K 

Recapitulation  of  icsultxfor  H  anil  in. 

Bate. H 
in  :lt 

U-°  F. VUo. H 

fi  at 

02°  F. Date. n 
m  at 

62<=  F. 

1F81. 
I(<-.-.    17 

18 
19 

1.929 
1.932 
1.  934 

18S2. 
June  17 

18 

19 

1.947 

1.01(1 

I.M6 

1883. Jan.      1 
14 
31 

1.912 

1.  M42 

1.  9(17 

1.  »32 0.  CC,71 
1  9.1(1 

O.OC90 
1.930 

II.  lil'M 

1882. 
.Inn.    18 

1ft 
20 

1.025 
1.910 
1.913 

July  18 19 
20 

LK11 
1.D2J 

1.  920 

Feb.   14 

28 

1.938 
1.946 

1.942 0.  0675 

l  9ir> o  onnr: 
Mar    14 

1.  910 

Feb.    l(i 
17 

l.(P79 

1.  J.M! 

Aug.  17 18 
19 

1.97G 

1.921 1.94U 

31 1.945 

1.  928 

0.  0683 

I.!t3i» 

0.  OC90 1.948 

0.  0685 

Apr.  14 

30 

1.1)50 
1.09(1 

Mar.  17 l  n:it 
Si.j.t.   M 

1.1U7 t.  9:>« 

II.  «•(.!> 

1.012 0.  t  (i!!U <Vl.    H 

11 

1  .  !>.!0 

1  '1  :S 

0.  tC85 
31 

!.'.i::'< 

1.U54 
0.  HC70 

1          1  1 

i» 
1.910 

1  '.BO 

0.  Oli-li 

JO 

i.  9;>u 1.940 o.  ccso Nov.  14 

l  DM 

1.  9.V, 
0.  001.2 M.-iv    IT 

18 
19 

I.B'5 

1.919 

1.  v.'.i; 

Die.    U 

1.972 

1.955 

11.  ui;^2 
u.  007  a 

July   11 

'    :u 

1.9'8 

1.S.43 

1.93U 

o.  H;TO  • • Aug.  14 
1.950 

U.  Ivx.  44- 

-Sl 
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APPENDIX  No.  5. 

OBSERVATIONS  MADE  AT  UGLAAMIE,  ALASKA,  Iff  1881,  1882,  AND  1883  FOR  DETERMINING  THE  MAG. 
NETIC  DIP  AND  THE  MAGNETIC  INTENSITY  BY  MEANS  OF  THE  DIPPING  NEEDLE,  TOUETJibR 
WITH  THE  COMPUTATION  AND  A  RECAPITULATION  OF  RESULTS. 

[Computer,  E.  H.  Conrtenay.] 

(Date, November  30. 1881.    Gottingen  time.    Station, tTftlaamie,  Alaska.    Dip  circle  No. 23.    Nci-iHc-  N».  1.      OWi ver,  M    -:v.\\\\     Time  of 
beginning  10*  15"  p.m.;  time  of  Hiding,  10' 47"  p.m.] 

Polarity  of  marked  end  B  north. Polarity  of  marked  end  A.  north. 

Circle  in  magnetic 

prime  vei  lical. 

Circle  east, 
face  east. 

Circle  east, 
face  west. 

Circle  west, 
face  east. 

Circle  west, 
face  went. 

Circle  west, 
face  west. 

Circle  west. 
face  east. 

Circle  east, 

race  west. 

Circle  east, 

face  east. 

S. N. 8. 

•s. 

S. N. 

8. 

N. 8. N. 

S. 
N. 

S.    . N. 

(^ 

N. o, 81  41 
42 

0       , 
81  21 

18 

0       / 81  35 
37 

O      ' 81  15 
17 

81  16 

o     / 
81  27 

24 
O       ' 81  10 

14 
12 
15 

O      ' 
81  18 

17 
19 

16 
O       ' 81  22 

18 

21 
17 

81  25 

23 

O        1 81  17 
15 

81  18 
15 

3       1 81  20 22 0        ' 
81  35 

38 
o     ' 81  14 

16 0        / 

81  30 

32 

M    i  -1 

10 

••'<•  tf. 

N.M-dliiN.  IP  4.V.  5 

Needle  S.           47.5 

Oirel"  K. Needle  N.  11     42.5 
NcedleS.    10    42.0 

81  41.  5  81  19.  5 
1 

81  36 81  25.  5|81  12.  7 81  17.5 81  19.5 81  24 81  16 81  16.581  21     !81  36.581  15 
81  31 

81  09 

81°  30'.  5 810  26'.  0 810  ig/.i 

81" 

18'.  5 81°  20'.  0 81°  18'.  8 
810  25-.  8 HP  20'.  0 

Mag.mer.  11    29.375 
81°  8 81°  18'.  8 81°  19M 

::2'.  9 

Mea n                   81° 23'.  5 

Mea 
n               .  81° 

21'.  1 

Resulting  dip,  81°  22'.  3 

u,  December  17,  1881.    Gottingen  time.    Station,  Uglaanue.  Alus-ka.    Dip  circle  No.  23.    Neetlle  No.  2.     Observer,  J.  Cassidy.) 

Polarity  of  marked  end  B  north. 
1 

I'olarity  of  marked  end  A  north. 

Circle  east, 
face  east 

Circle  east, 
face  west 

Circle  west, 
.  face  east. 

Circle  west, 

face  west. 

Circle  west, 
face  west. Circle 

face west,     '     Circle  i.a*t, 
MS'                 face  west. 

Circle  east, 

face  east. 

K. 

S. N. 

8. 

N. S. N. 

•$. 

S. 
N. 

S.       '      N. 

N. 

81  51 47 O       ' 81  40 
37 

0      ' 81  50 
48 

o    / 81  30 
27 

o     ' 81  23 
20 

O      ' 81  16 16 o     / 
SI  30 

28 
0        ' 
81  25 

24 

O       ' 81  40 34 
81  43 

35 

O       ' 
81  18 

16 

O       ' 81  07 

07 

0       '         ,      0        / 

81  43        81  'Jfl 
40             '& 0       ' 

81  30 
30 

O       ' 

81  08 

07 

81  49 
81  38.5 81  49 81  28.5 81  21.5 81  16 81  29 81  24.  5 81  37 HI  39 81  17 81  07 81  41.  5:  81  28 

81  30 
81  07.5 

»'.7 
81°  38'.  8 

81°  iy.  7 
810  29'.  8 

81° 

38'.  0 HP  12'.  0 

14'.  7 
18'.  8 

81°  41'.  2 gl«  22'.  8 
8P 25'.  0                                                  81°  2C  .  8 I 

Me in                 81°  * 
r.o 

Me 

an                 8P  25'  9 

Resulting  dip,  81C  2 
*.9 

[Pat'',  December  18.  1881.    Gdttingtn  time.    Station,  Uglaamie,  Alaska     Dip  circle  No.  23.    Needle  No.  1.    Observer,  J.  Murdoch.    Time  of 
b<  unmiug,  lh  09m  a.  m. ;  time  of  emlinir,  lh  55"1  a.  m.] 

Polarity  of  marked  end B  nnrtli. 1 Polarity  of  marked  end  A  north. 

Circ.le  in  magnetic 

prime  vertical. Cin-1. east 
("ilrlc'i-ast. .vest. 

Ciiclr  ireit, 

face  east. 
Circle  west.  .  Clrcln  west, 

face  west.    ;     fac<' I 
Circli 

I'aci 

Circle  i-ii!,i., 

face  • 

Circle fare  east. 

8.             N- 

S. N. 

,. 

N. S. N. 

S. 

N. 

S. 

N. 

8. 

N. 

S. 

N. 

O       '          0       ' 

81  35     81  00 

i  - 

O       ' 81  47 

47 

81  23 
81  05 06 

O       ' 
81  04 

C4 
| 

O      ' 81  19 29 
0       ' 

81  21 29 

O       ' 

81  25 

25 

0        ' 

81  23 23 0        ' 
Kl    lilt 

03 
0       ' 
HI    -Jli 

1H 

O       ' 81  35 35 O       ' 

81  11 
13 

o     • 

81  35 
40 

O       ' 

81  20 

20 

Circle  N. 

Needle  N. 
Needle  S. 

Oirctf  H. 

Needle  N. 
Needle  & 

81  :i5     81  03.581  47 81  22.581  05.5 81  04 81  24 81  25 81  25 
81  23 

81  05.  5  81  2'.' 

SI  35 
Rl   12 

81  :t7.  5iKl  20 

81°  W.  2 

810 

34'.  8 

81° 

04'.  7 81°  24'.  5 
81°  24.  '() 

si 

81° 

W.7 

Mag.  mer.   11»  30- 

81°  27'.  0 8P  14.  0 

81° 

18'.  9 
81°  26'.  1 

Mr. n 

-'0'.  8 

M,- 

III                      --\ 

Resulting  dip,  f.\  •  •_•!  .7 
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[Date,  December  IB,  1881, en  time.    station.  I'srlaamio,  Ahuk.i.    Hip  .  in  l>-  ',  •  No.  2.   Observer, J.  Cassidy.) 

Polarity  of  marked  end  A  nnrih. I'nkii.l  y  |                                      rth. 

Circli'  .MSI, lux Circl lace 

east, 

wett Olcole 

faiv 

Circle  treat, 
face  west. Circle 

face  we  M(. 

('in  1, 

f*co  west 

Circle  aM* 

face  • 

,. 
H. 

S. N. S. 

N. 

S. N. S. N. S. S. 

8. 

n. 
o    ̂  si  ai 

O     ' 

SI  14 
10 

0       / 

81  47 

48 

0     ' 81  20 
sa O     I 81  21 

15 

0      ' 

HI    21 

Hi 

O     1 81  30 M 

81  40 

BO 

81  13 
15 O     ' 

81  18 
u 0      ' 81  18 

IK 

o    • 
81  19 

2:1 

O     ' 

81  41 

40 

0     ' 

81  18 

o    / 

81  41 

O      1 

n 
81  32 81  12 81  47.581  21.  S 81  18 81  IB.  r. 

81  80 81  39.5 81  14 81  19.  5 
ai  is 

81  21 
Bl  40.  5[81  18 

81  39.  5 
81  20 

81°  :: 81°  III'.  5 81°  18'.  2 81°  34'.  8 

81° 

IB-.T Ki  •  iii'.r. 
HI  •  29'.  2 

J'J'.  8 

81° 

•M.  S 

81  ' 

IS'.  1 81°  2f.  S 

M 

HI  "'  °" 

'.4 

pau           si     " 

•.* 

Resulting  dip,  81° 

*J.     Station,  l^laainic,  Al.i.ska      Dip    cirri.'  \o   -Jit.      Nt-MIr    No.  1.     Observer..!.  Cassitly.     Tinm   o 
11(  10"'  a.  ID.  :  tiino  of  outline.  I'1  50in  a.  m.  Gottingen  tim^.] 

IV-anty  of  marked  end  A  north. Polarity  of  marked  end  I!  north. 

Circ'' 

face  cast. 

.  te  out, 

face 
Circle  west, 
face  east. 

Circle  west, 

face  west. 
Circle  west, ia.;e  west. 

Cinl' 

t'.lec  east. Ciri'Ie  cast, 

face  west. 

Cirri, S. N. S.             N. 

S. 

N. & 

0      ' 
81  17 

IS 

N. 

S. 
N. 

S. 
N. 

S. 

N.  
' 

N 

O      ' H  47 50 O      ' 81  23 20 0      ' 
SI  M        81  12 

15 
81  10 

(IT o    / 
81  20 

22 
0      ' 

81  23 21 
O     ' 

81  35 
34 81  29 

29 0      / 61  14 15 

O     ' 

81  17 

18 

0      ' 81  55 51 
O      ' 

81  30 

•JH 

o    ' 

si  sr. 37 

0      ' 

81  ir, 
19 

81  48.5 H,   ,,       «1  ,3 
.5;  XI  08.5 81  21 81  10.5 »1  22 81  i4.  5 Kl    29 81  14.5 81  17.  5 

81  53 
81  29 81  30 81  15 

ay.  o M.: 81°  19'.  3 81°  1                      SI" 

C'.O 

81°  41'.0 81°  25'.  5 
• 

K     IT'.  0 

KL  '  2.!  .  :i 
81°  33'.  3 

M,-:U1.  . 

w.g Mean     81°  2S'.G 

Itesiiitiui;  dip,  HI 

(D;itc>,  J.i  nuary  lit,  \*6'J,.     Station, ^,  AI.nk:i.     Iti[i  circle  \o  'j:;      N'ordl  •  No.  l'.    Observer,  J.  Cii 
a.  m.  :  tinu*  of  oinliu^,  lb  15m  a.  us.  (iottiiigeii  time.] 

TLruo  of •.  1"    1C- 

Polarity  H  ;:  arked  cu.l 

Polaiity 
if  m.irkeil  ouil A  north. 

('irrle  in  miipnetic 

prime   vei  ; 

Circle  e  t-r, 
faee  east. 

Cir<  '  •  c  ist,      Circle 
face  west            fae,- 

west. 

east. 
Circle  west,      Circle  west, 
face  west.          face  west. 

Circle  \vest, l':tee  i'.i.st 

Cirel, 
face  west. 

(    livl 

.1st. 

S.     !    N. S.     ,    K.          s. 
N. 

S.     '    N. 

8. 
S. 

S. 

N. 

S. s. 

N. 

0      '             0       ' 

81  39     81  12 
4.<            12 

31          o     '           9     / 
81  3r,     81  12      81  19 O      ' 

si  20 

20 

O      '             O      ' 

81  00     81   13 
09         i  ; 0      ' 

81  24 
H 0      / 

81  25 
27 

81  16 
10 

O      ' 

61  00 

07 

0      / 

81  15 
10 0      ' 

81  18 
17 

0      / 

81   1C 

n 0      / 
81  00 

08 

Oirclr  N. 

Needle  \. 

Kee.ll.  s 

Cirdeit. 
Neeill.i  N. N     lleS. 

11..1,       11"    i',r 

81  41     181  12 81  33.  r>Sl   11      81  22 81  07.  o|81   13 81  25 
81  20 81  16 HI  01).  5  81   15.  5 

81  17.5 81  18 
81  07 

81°  20'.  5 

81  :• 

10'.  2 
81°  25'.  5 Hl°  11'.  3 

no 

16'.  5 

81° 

81'  24'.  4 
Kl  >   1!V.  C 

81°  18'.  4 

it'.  5 

Mean     81°  20'.  0 Mean.... HI  '  10'  .4 

lip,  HP  18-.2 
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fDat«,  January  20,  16*2.    Station,  Uglaamie,  Alaska.    Gottinjjen  time.    Observer,  J.  Ca»sidy.     DIM  ciiele  Xo.  2:1.    Ni •(  die  \o.  1.    Time  uf 

beginning.  I*  10- a.  m. ;  time  of  ending.    I1'  4(1'"  :i.'m.l 

Polarity  of  marked  end  B  north. Polarity  of  nrnked  end  ,1  n^rtlt. 

Circle  in  magnet  ie 
p:iine  v.  rliral. 

Circle  cast, 
face  east. Circli face  west. 

Circle  west, 
face  cast. 

Circle  west, 
face  west. 

vest, 

till'!'   Wt'St. 

Iliee  • 
Cinlt CMC  west. 

Circle  c:i-t, 

f'aee  east. 

a N. 6. 

H. 

S. N. & 

N. 

8. 

U. 

S. N. & X. S. K. 

0       / 
t<l  27 

26 

0      ' 81  02 
00 

O      ' 81  40 
42 

O      ' 
81  20 21 

O      / 
81  05 

07 O      1 
81  04 

04 
o    / 81  30 

30 
0       ' 81  27 

27 
0       / 81  26 

23 O      ' 
81  17 

17 
D      ' 

SI  27 

24 O       ' 

81  25 

25 

o     / 
SI  50 

45 o     / 
SI   Kl 

1C 0      - 

H  88 

41 M  2J 
CVrr S. 

Xeid: 

.  ft 

.Needle  N. 

Set  ule  s. 
ila;:.  mer.    11°  25.  0 

61  26.  5 81  01 81  41 81  20.6 81  06 81  04 81  30 81  27 81  24.5 81  17 81.  25.  5 
si  25 

81  47.5 81   14.581  39.5 
1 81  22.0 

81°  13'.  8 81°  30'.  7 81°  05'.  0 81°  28'.  5 81°  20'.  8 81»  25'.  2 81°  81'.  0 

81°  22'.  2 81°  W.  8                                       81°  23'.  0 81°  30'.  9 

Me an     81°  1! 
K.5 

Me 

an            81°  2 3.9 

Resulting  dip,  81°  23'.  2 

[Date,  February  16,  18£2.    Station,  TTglaamie,  Alaska.    Uottingen  timo.     Observer.  J.  Oissiily,     Dip  circle  No.  '22. 
beginning,  lh  10°*  a.m.;  time  ending  lh  4001  a.  m.J 

-  No.  :'.     Time  n 

Polarity  of  marked  end  A  north. Polarity  of  marked  end  B  north. 

Circle  in  ni:ii:i:i  lir 
prime  vertical. 

Circle  east, 
face  east. 

Circle  east, 
face  west. 

Circle  west, 
face  east. 

Circle  west, 
face  west. 

Circle  west, 

face  west. 

Circle  west, 

face  cast. 

Circle  cast, 

face  wcat. Circle  east, face  east. 

S. 
N. 

S. N. 

S. 

N. 

S. 

N. S. N. S. N. 

S. 

X. 

S. 

N. 

0       ' 

81  40 

•17 

O      ' 

81  38 
34 

O      ' 

81  40 38 
o    / 81  39 

43 
O      1 81  38 

36 
O       ' 81  27 

31 
O       ' 
81  20 

15 

O       ' 81  20 
20 

o     / 81  22 
25 

0       / 81  23 
24 

O      ' 

81  27 
24 0       / 81  IS 17 

81  17.  5 

0       ' 

81  49 
53 O       ' 

81  11 
13 o     / 81  40 44 O       ' 

81  15 
17 

Circle  X. 

Xeedl.'  X. 
\,,-,llrS. 

CiicleS. 
Needle  X. 

lie  s. 

Ma«.  mer.   32°  10'.  0 

81  4C.  5 81  36 81  39 81  41 
81  37 81  29 81  17.  5 81.20 SI  23.5 81  23.  5,81  25.  a 81  51 

SI  12 
81  42 81  16 

81°  41'.  2 81°  40'.  0 81°  33'.  0 81°  18'.  8 81°  23'.  5 81°  21'.  5 
81°  31'.  5 81°  29'.  0 

81°  40'.  6 81°  25'.  9 81°  22'.  5 
81°  30'.  2 

M< an             81°  3 

3'.  3 

Me in             81°  2) 

)'.4 

Resulting  dip,  81°  28'.  8 

(Date,  February  17,  1882.    Station,  Uglaamie,  Alaska.    Gottingen  time.    Observer,  J.  Cassiciy.    Dip  circle  Xn.  23.    Xeedlo  No.  1.    Time  of 
beginning,  2h  10™  a.  m. ;  time  of  ending.  2h  55".  a.  m.  ] 

Polarity  of  marked  end  A  north. Polarity  of  marked  end  B  north. 
Circle  in  magnetic 

prime  vertical. 

Circle  east, 
face  r;i^i. 

Circle  east, 
face  west. 

Circle  west, t'aee  <  iist. Circle  west, 
face  west. 

Circle  went, 
face  west. 

Circle  west, 
face  east. 

Circle  east, 
Awe  met 

Circle  east, 

face  east. 

s. N. S. N. S. N. 

S. 

N. a 

jr. 

S. 

N. 

S. N. 8. N. 

0       ' 81  42 
42 

O      ' 81  22 

2:i 

0       / 
81  45 

43 

o 

81  31 
30 

O      ' 81  10 

09 

o     / 
81  05 

07 
o     / 81  27 

29 

SI  2S 

0       / 81  28 28 

81  28.5 

0       ' 81  21 
18 

O       ' 
81  18 

21 
0       ' 

81  17 
21 o     ' 81  17 15 o     / 

81  35 

33 

O       ' 

81  17 
21 81  44 44 

0      / 

81  21 

25 

Circle  N. 

Needle  N. 
Needle  S. <  >  rrle  S. 

Nee  die    N. 

Needle  S. 

81  42 81  22.5 81  44 fi!  30.  5  81  09.  5 81  06 81  19.  5 Bl.  19.  5 81  19 81  16    :8l  34 
81  19 81  44 81  23 

81°  32'.  2 81°  ;;; 81°  07'.  8 

81°  88".  '-' 

81°  19-.5 81°  17'.  5      1      81^  26'.  5 81°  33'.  5 
81°  M 81°  18'.  0 81°  18'.  5 

81°  30'.  0 Mag.  mer.    32°  10'.  0 
Mean    

.  81°  26'.  4 Mean     81°  24'.2 

Resulting  dip,  81° 
25'.  3 



EXPEDITION  TO  POINT  BAR11OW,  ALAS ;;.'.. 

C-15 

[Date,  February  18, 1882.    Station.  TTglaainie,' Alaska.     Observer,  J.  Cassidy.     Dip  circle  No.  '2',1.     NY.  dv  Xo.  1.     Time  of  ln--iuiiinj:,  I1 a.  m. ;  time  of  ending,  lb  l.Vn  a.  in.  i 

Polarity  of  marked  end K  north. 

Polarity  of  marked  em' 

.•1  anrth. 

Ciii  !••  in  iiia^iu-tic 

pr.me  \  i  rtical. 

Circle  ea*t, 
t'ace  fust. 

Circle  cast, 
fa«C  WBIit. 

Circle  west, 
face  east. 

Circle  west, 
lace    West. 

Circle  west, 
lace  west. Circle  ucst. face  cast. 

Circle  cast, 
1.  1C,'    «CNt. 

Circle  cast, 
lace  c;;st. 

S. 

N. 
S. N. 

S. 

N. S. N. 

S. 

N. S. N. 

S. 

S. S. N. 

O       ' 
M   14 

1J 

O      ' XI  24 
21 

3      / 
81  50 

51 o    / 
81  35 

35 

0       / 81  42 
41 

0      / 
81  10 

19 

O       / 

81  21 n 
O       ' 81  22 

23 

o    / 81  15 
19 

O       1 

81  18 

18 

81  23 m 0       1 
81  26 

a 
81  20.  5 

81  32 
33 

81  32.  B 

V       1 
81  10 

1U 0      / 

81  40 

40 

O      ' 

HI  'jr. 

27 

Circle  N. 

Needl-  N. X.Mllc   S. <  n  U  ti. 

Xce.llc   V. 

Needle  S. 

Mag.mer.    32°  10'.  0 

,M   13 
81  22.  5 81  50.5 81  35 81  41.  5 81  19 81  22 81  22.  5 81  17 81  18 

81  24 
81  10 81  40 XI    21! 

81°  17'.  5 
42'.  7 

81° 

30'.  2 810  22'.  3 81°  17'.  8 

81° 

25'.  3 

81° 

M'.J 

81°  33'.  0 

81°  30'.  1 81°  20'.  3 81»  21'.  4 81°  27'.  1 

Mean     81°  21 

3'.  2 

Me 
in      81°  2 

v.i 

Resulting  dip,  81°  26'.2 

JIM.-,  ii.  rvh  17,1882.    Station,  Uglaaiuie,  Alaska.     Observer,  J.  Caf  sidy.     Dip  circle  Xo.  23.    Needle  Xo.  1.     Time  of  bcglnnins,  lh  20-  a.ia. 
time  of  ending,  lh  5210  a.  m.] 

Polarity  of  marked  end  A  north. Polarity  of  marked  end  B  north. 

Circle  in  magnetic 

prime  vertical. 

Ciielc  cast. 
face  cast. 

Cin-lo  onst, 
face  \vt  st. 

Circle  west, 
f.ice  east. 

Circle  west, 
face  west. 

Circle  west, 

face  west. 

Circle  west, 
face  east. Circle  cast, 

lace  west. 

Circle  east, 

face  eat-t. S. 
N. S. 

N. 
S. N. S. N. S. 

•    X. 

S. X. S. N. 

S. 

N. 

0      ' 
81  CJ 58 

0      / si  3: 
30 

0       * 

81  3D nn 

0       / 

81  14 
14 

0       / 81  23 
27 

0       / 
81  29 0      / 81  15 

17 
0       ' 81  18 

18 Q      ' 

XI  27 

25 

0       / 
81  27 

28 
0       ' 
81  09 

.08 

O       ' 

81  12 

10 

O       ' 81  50 46 0       ' 

81  21 
24 0       ' 

81  39 30 0       ' 

81   10 
11 

Circle  N. 

Ncedli.  N. 
Circle  S. 

Xceille  N. 

Needle  S. 

Mag.  mer.    30°  11C.O 

81  00 81  31 

81  37..r 

81  14 SI  25 81  29 
81  10 81  18 81  20 81  27.  5 XI  08.  5 81  11 

81  48 81  22.5 
rl  37.  581  10.5 

81°  45'.  5 81°  25'.  8 81°  27'.  0 

sr 

17'.  0 
81°  2u'.  7 

81° 

OD',8 

81° 

351.  2 

81° 

24'.  0 

>  i    :::,'.  c, 81°  22'.  0 81°  18'.  2 81°  20'.  0 

Mean      81°  28'.8 Me Rn              81°  2 
V.  9 

Resulting  dip,  Mc 2C'.3 

[Dale.  Marc'a  is,  18x2.     Station,  Vgloamic,  Alaska.     Obsi  rv<  r,  J.  Cassidy.      l>i)'  aide  X< .  T3.    Needle  No.  2.     Tin,e  of  beginning,  lh  20"  a,  m. 
time  of  ending,  lh  55'"  a.  m.j 

: 
rtihiriry  of  inaiked  end  11  north. 

Polarity 

of  marked  end  --1  north. 

Circle  in  magnetic 

prime  vertical. 

{'in'!"  <T"nr, 
f.u  i:  t-abt. 

Circle  east, 
l'..ce  we^t. 

Citcle  west, 
fuce  east. 

Cirrk 
face 

west, 

WCbt. 
Circle  west, 
face  west. 

Circle  west, 

fuco  east. Circle  ea-t face  west. 

Circle  east, 
face  east. 

S. N. 

S. 

* 1 N. 

S. 

N. S.          N. S. X. S. N. S. N. 

o     / 
M  41 

43 

O       ' 

81  2(1 
53 

M  4-1 

:i? 

XI  fri.  5 

81  20 
20 

0       / 
81  25 22 

O       ' 81  23 
24 

O      ' 
81  21 

21 

o    / 81  25 
26 

0       /            0       / 

81  36    '81  32 35     i       32 

o     / 81  20 
20 

0       '            0       / 

81  25      81  48 

24            51 O      ' 

81  34 
at 

o     / xi  rio 
34 o     / 81    ir, 

10 

Circle  If. 

Needle  X. jVeedlo  S. 

Ci'/i-te  S. 

Needle  X. Nt  cdle  S. 

Slag.  mcr.  32°  lO'.O 

El.  43.  .', 
81  21.5 

32'.  5 

81.20 
81  23.  5 81  23.5 81  21 81  25.581  35.581  32 81  20 ?1  24.5 81  49.5 81  34 

81  32 

81  15.5 

81°  29'.  3 81°  23'.  5 

81° 

23'.  3 81°  33'.  7 

81° 

25-.  2 

81° 

41'.  7 

81° 

23'.  8 

81°  30'.  9 81°  23'.  4 
81°  29'.  5 81°  32'.  7 

Mean    .  81°  27'.  1 Menu      81°  31'.  1 

Resulting  dip,  81°  29'.1 



G4G EXPEDITION  TO  POINT  BARROW,  ALASKA. 

[Date.  March  19,  IHi-  .miie,  Alaska.    Observer,  ,T.  Caaaidy.    Dip  circle  No.  23.    Needle  No.  1.    Time,  of  beginning,  I»  15- 
a.  m. :  limo  of  ending,  1L  50"1  a.  m.] 

Polarity  of  mark-oil  end  /{  nnrth. Polarity  of  marked  end  A  nurth. 

Circle  in  magnetic 

prime  vortical. 
Circle  oast. 
hu'r  east. 

(in  If  east, 
face  weat. 

Circle face  east. 
Circle 
face 

we«t, 

WOHl. 
Circle 

face  west 

Circle  weal, 
cast. 

Circle  cast, 
face  west 

Ciii  U-  cast, 

face  cast. 

S. 

N. B. N. s. N. s. N. 

S. 

N. S. N. & N. 

N. 

O       ' 

81  33 
34 

0       1 

81  10 
09 0       / 81  54 

51 
o     ' 81  30 
H O      ' 81  17 

13 
0       ' 
81  18 14 

0      / 

81  35 

36 
0       ' 81  34 

36 

o     / 
«1  22 24 o    / 

81  20 

20 

O       ' 
81  22 23 o    / 81  20 23 O       ' 

81  40 

40 
0      / 81  21 

19 O      ' 

Kl  42 

45 
o     / 

22 

Circle  N. NYcdle    S. 

Needle  S. 
r.Vfk  S. 

Needle  N. 
Needle  S. 

M:ig.  mor.     32°  lO'.O 

81  33.  5  81  09.  5 
^1    f.2.  1 61  29.5 81  15 81  1C 81  35.5 81  35 81  23 

81  20 
81  22.581  21.5 81  40 81  20 81  43.  5  81  22.  5 

81°  21'.  5 81°41'.0 81°  157.  5 81°  35-.  3 81°  21'.  5 81°  22'.  0 81°  30'.  0 81°  33'.  0 

81°  31'.  2 81°  25'.  4 81°  21'.  7 81°  31'.  5 

Me an            81°  28 

'.3 

Me 

an            81°  26 

'.6 

llesulting  dip,  8P  27'.  5 

[Date,  April  17,  1882.    Station,  Uglaamie,  Alaska.    Observer,  J.  Cassidy.    Dip   circle  No.  23.    Needle  No.  1.    Time  of  beginning,  2k  12" 
a.  m. ;  time  of  ending.  2h  40™  a.  m.] 

Polarity  of  marked  end A  north. Polarity  of  marked  end  B  north. 

Circle  in  magnetic 

pnnio  vortical. 
Circlo  east, 
face  eaat. 

Circle  east, 
fjice  west. 

Circlo  went, 

faco  • 

Circle face 

west, 

west. 

Circle  west, 
faco  west. 

Circle  west, 

faco  east. 

Cu'cl'-  c.i^t, 

face  wont. 

Circli 

fuce 

S. N. 

S. 

N. 

S. 

N. S. 

N. 

S. 
N. 

S. 

N. 

a. 

N. 

S. N. 

81  15 
15 

0      / 
80  58 

M 

o     / 
81  22 

22 

0       / Kl  00 

80  58 

0      ' 80  58 
M O       ' M 

0       / 
81  08 

09 

0       ' 81  00 

02 

O      ' 

81  20 
22 0      ' 

81  l.'i 

It 
O       ' 

81  04 

o;. 
O      ' 

80  08 81  00 
O      ' 

Ki  37 

36 o     / 81  37 38 0       ' 

Rl  21 

:'! 

0       1 

A  15 

:<; 

Circle  N. 
Nn-dli.  N. 

Needlo  S. 

'••S. 

31  15 80  58.581  2: 80  59     80  58 HI  05.5 81  08.581  01 
81  21 

81  15.5 
81  04.  f. 81  36.5 81  37.5 

81  24 

rfi  15.  r, 

81^  W.  B     •       81°  10'.  5 81°  01'.  8 81°  04'.  7 81°  18'.  3 81°  01'.  7 

81°  37  .  0 

81  •>  US'.  U 
81°  03'.  3 

81°  10-.  0 

81° 

>8'.4 

M.,,;.  BMT.     32°  lO'.O ' 
M an  ..     .  81°  05 I Me an.       ..  81°  19 

'.2 

Resulting  dip,  81°  12'.  6 

[D;it.\   April   1H,  }  ,  t,  Alaska.     Observer,  J.  Caasidy.     Dip  cirrlo  No.  23.    Needle  No.  2.    Time  of  bot^muing,  I1-  15" 
a.  lu. ;  time  of  cuding,  lh  45™  a.  in.] 

•   IV.laiity  " A  iior'/t. Polarity  of  marked  end  B  north. 

Circlo  in  magnetic 

prime  veitical. 

Circle  east, 

faco 

i'.    I  'i;  i-li-    west, :l8t. Circle  west, 

faco  west. 

Circle  west, 
face  west. 

west, 

face  east. 
Circle  on  st, 
liico  west. 

past, 

far. 

N. 
S. N. 

'N. 

B. 

N. S. N. 

8. 
N. 

B. 

ff. s. N. 

o     / 
81  24 

20 
3      / ,;l  tit 

O       ' 

12 M 81  43 
41 0      ' 

81  27 
27 

0       ' 81  27 

«% 

0       ' 

SI  35 

37 
0      ' 
a O      ' 

O       ' 

81  28 

27 

o     ' 

H  45 

45 0      / 81  20 21 
O      ' 

O      ' 

SI    (".1 

10 

I«JK 

Needle  i\  . 
Noo.llr    .S 

(  .-.r.-Zr  «. 

Needlo  N. 

•  ̂ , 

81  24.  :.H1   Dl     '•!   4V 
81  43.  fl  81  27 SI  27     |81  24.  R81  36 81  42.  5  81  21 81  27.  5 81  45 81  20.  5l81  27 

SI  09.  5 

81r<  1  1  .  :i 

81°  : 
81°  25'.  8 

81°. 

Of.  7                      18'.  3 

81°  24'.  0 MM 

ir.7 

Mag.  mer.    32»  lO'.O 
Mean    

.  81°  2- 

-  81->  28 

'.6 

Kcaultinj!  dip.  81°  27'.  9 



EXPEDITION  TO  POINT  BAEKOW,  ALASKA. 
G47 

[Date,  April  19, 1882.    Station,  Uglaamio,  Alaska.    Observer,  J.  Cassidy.    Dip  circle  No.  23.    Nendle  No.  1.    Time  of 
time  of  ending,  1»  30-  a,,  m.] 

beginning,  l«  16-  a.  m. 

Polarity  of  marked  end  B  north. Polarity  of  marked  end  A  north. 

(  'in  In  east, 

f;uv  • 

Circle  C:IH|, 
face  west. 

Circle  west, 
face  east. 

Circle  west, 
face  west. 

Circle  west, 

face  west. 

Circle  west, 
face  east. 

Circle  east, 

face  west 

Circle  east, 

face  east. 
Circle  in  magnetic 

prime  vertical. 

s. N. 

S. N. 
S. 

N. S. N. 8. N. 

S. 

N. 

S. 

N. 

S. 
N. 

0       ' H-J   HI 

12 

O       ' 

81  49 
48 

0        ' 
81  55 

50 

0        ' 
81  33 

33 
O       ' 81  20 

22 
o      / 81  18 

18 
0        ' 

81  32 

:il 
o     / 81  30 

30 
O       1 81  34 

36 
0        / 81  27 

27 
O       ' 81  25 

25 
Q       1 81  17 

16 

O       ' 

81  50 
47 o     / 

81  16 

IT 

O       ' 
81  32 

31 

o     t 
81  08 

08 

Circle  If. 

Needle  N Vwdtefl 

OirdeS. 
Needle  N. 
Needle  S. 

Mag.  nrar.  32°  W.  0 

82  11 81  48.  5 81  05.  5  81  33 31  21 81  18 81  31.  5 
81  30 81  35 81  27 

81  25 
81  16.5 81  48.6 81  16.581  31.5:81  08 

81°  59'.  7 81°  44'.  2 81°  19'.  5 
81"  3<X.  7 

81°  31'.  0 
81°  W.  8 

81°  32'.  5 

81°  IV.  7 

81°  52'.  0 81°  25'.  1 
81°  25'.  9 81°  26'.  1 Me 

ail  ..  ..  81°  3 

3'.  6 Me 

an            81°  2 
y.o 

Resulting  dip,  81°  32'.  3 

'•lay  17,1882.    Station, ie,  Alaska.    Observer,  J.  Cassidy.    Dip  circle  No.  23.    NeedleNo.  1.    Time  of  beginning.  2'  10"  a.  ra. 
time  of  ending,  2'  50"  a.  m.J 

Polaiity  of  marked  end  A  north. Polarity  of  marked  end  B  north. 

Circle  in  magnetic 

prime  vertical. 

Curio  ea»t, 
ta>  D  r;ist. 

ril  <•]<•  r;ist.         ('if  ' 
t.icc.  \vr-.l.             l:i. 

Circle  west, 
face  west. 

Circle  west. 
face  west. 

Circle  west, 

face  east. 

Circle  east, 

face  west. 

Circle  east, 

faco  east. 

S. 
N. 

(, 

N.           S.            N. 

N. 

8. 

N. 

S. 

N. 

S. 

N. 

S. 

N. 

O       ' 

81  32 

O       ' 

SI    UK 
08 

O      ' 

40 

0                    0       1 

ti  HI    KI  it    KI  r.t 
17            15            14 

0      ' 81  21 
21 O       ' 

81  18 

19 
0      / 
81  24 

21 
0       / 81  19 

19 

0      • 

81  00 00 
81  00 

03 O       ' 
81  43 

43 
0       ' 

81  12 
13 

O      ' 

81  28 
27 

O      ' 

81  02 
02 Oirdf  K 

Needle  N.   :I7  '  Hi NeedleS.    38    48 

GircleS. 
Needle  N.   :i4    :M 
Needle  s.    • 

Mag.  mcr.  SO    .11.  0 

81  08 rtl  :iK.  OKI    IK      si    M.  j.si   K.  581  21 81  18.  5 81  22.  5 81  19.0 81  00 81  01.5 81  43 81  12.  5 
81  27.  5J81  02 

«1  '  20'.  0 

81° 

81°  14'.  0 810  19/.8 

81° 

20'.  7 

81° 

00'.  8 
81°  27'.  7 

81° 

14'.  8 

Z4/.1 
!                  810  16'.  9 

81° 

10'.  8 81°  21'.  2 

M,. 

in              81°  20'  5 Me an            81°  1 

C.O 

l;c,stiltingdip,81°  18'.  3 

[Date,  M;iy  H   HvJ.     Stalion,  l'slaami«',  Ala»k:i,      Obaerrer,  J.Cassidy.     Dip  circle  No.  23.    Needle  No.  2.    Time  of  beginning,  lh  L'O-^a.  m. 
time  of  ending,  Ih39ma.m.| 

Polarity of  markwl  cud  A  north. Polarity  of  marked  end  B  north. 

Circle  in  miv 

prime  \  •<  :'  :i  ;ii. 

Circle  eaat, Circle  west, 

(re  ̂   .               !':?'•<>  |-:M|. 

Circle  west, 
face  west. 

Circle  west, 

face  west. 
Circle  west, 
face  east. 

Circle  east, 

face  weet. 
Circle  cast, 

face  east. 

.S.            N. S. S. N. S. 

N. 
8. 

N. 

s. 

N.    j     S. 
N. 

S. 

N. 

O       ' 
si  :w     m  ID 

;:•!          10 
81  48 

47 
81  26 

29 
O      ' 81  11 

22 
o    / 81  03 

03 

O       ' 
81  27 

29 
O      ' 81  25 

26 

O      ' 81  20 

20 

0       / 81  16 
17 

0       / 
81  19 

19 

°    ' 
81  18 

I'J 

O      ' 
81  38 

38 

0      ' 
81  19 

18 0       ' 

81  30 
30 0       ' 

81  04 06 

Circle  If. 
Ncrilie  N. 

toft 
Circle  ti. 

Needle  s. 

81  32     81  10 81   47.  9 81  16.  5  81  03 81  28 81  25.  5J81  20 81   16.581  19 81  18.5 

81  38 

81  .18.  5 81  30 
81  04.5 

81°  21'.  0 

81° 

09'.  8 

81° 

2«'.7 81°  is'.  2 

81° 

81° 

88'.  2 81°  17'.  Z 

810 

8P  18'.  2 
81°  IS1.  5 81°  '-'•_".  7 Mag.  nier.  SO3  51'.  0 

Mean     81°  2.1.7 
Mean     81°  :• 

Besotting  dip,  81°  22'. 



G48 EXPEDITION  TO  POINT  BAlUiONV,  ALASKA. 

[Date,  May  19,  1882.     Station,  Uplaamie,  Alaska.    Obserrer,  ,T.  Cas.iidy.     I'i]i  circle  No.  23.     Noodle  No.  1.     Time  of  beginning .  lb  30™  n.  m. ; 
time  of  aiding,  lh5i!"a.m.] 

TVhmty  of  marked  end  B  norfA. Polarity  of  marked  end.  A  north. 
Circle  in  magnetic 

pi  mi'   vertical. 
Circle,  east, 
face  east. 

Circle  east, 
face  west. 

Cirdi ia<e 

fTOTt, 

east. 
Circle  west, 
face  west. 

Circle  west, 
face  west. Circle  west, face  cast. 

Circle  east, 
face  west. 

Circle  cist, 
tiice  cast. 

s. N 

S. 

N. 

S. N. S. 

N. 
S. 

N. S. N. o. N. 

8. 
H. 

O       ' 81  37 
39 

O      ' 81  14 
15 

O      1 81  52 

53 
o    / SI  30 
30 

O      ' 81  15 
15 

0      / 81  11 
12 

O      ' 81  36 
36 O      ' 

81  32 
32 

0       ' 
81  24 

24 
0       / 81  19 20 0      / 

81  23 
22 0      , 

81  20 
20 0       / 

81  38 

at 0       / 

81  13 
13 0       / 81  37 

37 

0      / 

•1  15 

11 

(    ..-IcN. 
Needle  N  . 

NeedleH. Circle  S. 

Needle  N. 

Needle  S. 

Bl  38 81  14.  5 81  52.  5 81  30 81  15 
81  11.5 

81  30 81  32 
81  24 81  19.5 81  22.  5 81  20 81  38.  5  81  13 

1 
81  37 81  15 

81°  26«.  2 81°  41'.  2 81°  13'.  2 81°  34'.  0 81°  21'.  7 
81°  21'.  3 

81° 

25'.  7 
81°  2B'.  0 

81°  33'.  7 81°  23'.  6 81°  21'.  5 
81°  W.  9 

Mag.  mer.  3S°  51' Mf an       81°  2 
8'.  7     . 

M( 

>»n.      ..  81°  2 

•J'.  7 

Resnlting  dip,  81°  uc,  .  2 

[Date,  June  16,  1882,  Gottingeu  time.     Station,  Uglaamie,  Alaska.     Observer,  A.  C.  Dark.     Dip  circle  No.  23.     Needle  No.  1.     Time   of 
beginning,  llh  15m  p.  m. ;  time  of  ending,  llh  45m  p.  m.] 

Polarity  of  marked  end A  north. Polarity  of  marked  end 
It  north. 

Circle  in  magnetic 
prime  vertkal. 

Circle  eaxt, 
face  east. 

Circle  east, 

face  west. 
Circle  west, 
/ace  east. 

Circle  west, 
face  west. 

Circle  west, 
face  west. 

Circle  west, 
face  east. 

Circle  east, 

face  west. 

Cilcle  enst. 
face  OMI. 

S. N. S.     i     N.    |     8. N. S. N. 

S. 

N. 

S. 

N. S. N. 

S. 

N. 

O      ' 81  27 
30 

i 
o      '         o     /         o      ' 

hi  07      81  35      81  34 
12     i       38           36 

o     ' 81  25 
27 

o     / 81  20 
23 

0       ' 

81  31 

33 

0       / 
81  22 23 

0       / 81  27 
25 

0       ' 

81  30 

33 

0        / 81  20 
17 

81  18.5 

0       / 
81  19 

10 O        ' 
81  42 

39 O       ' 
SI  22 

19 

O       ' 

81  34 
n 

O       ' 

;•!   ill 

" 
Needle  X.  3UC  48' Needle  S.     :;7     13 

c  rail  ft 

Needle  X.  :T,    40 
Needle  S.     30     19 

May.  nicr.  3li    45 

81  28.5 81  09.  5 81  36.581  35 81  26 81  21.581  32 
i 

81  22.  5  81  26 81  31.  5 81  17.  5  81  40.  5:81  2(1.  5  81  33 
81  U3 

81°  19'.0 
81°  W.8 81°  23'.7             81°  27'.3 81°  28'.7 

81° 

18'.0 81°  30'.5 

M     IS'.O 81°  27'.  4 81°25-.5 81°  23'.4 81°  24'.2 
Mean           81°  26 

'.4 

M 

81°  ''3 

.8 

Resnlting  dip,  81°  25'.1 

[Date,  June.    Station,  Uglaamie,  Alaska.    Observer,  A.  C.  Dark.    Dip  circle  No.  23.    Needle  No.  3,  4  deflecting.) 

Needle  No.  3,  No.  4  deflecting. Needle  No.  4,  weighted. 

Circle  east, 

Mic.  D,' 

face  east. 

Circle  east. Mic.  R, 

face  east. 

Circle  west, 

face  west. 

Circle  west, 

face  east. 

Circle  east, 

face  w<  st. 

Circle,  east, 

face  cast. 

S. N. 

S. 

N. S.      j     N. 

S. 

N. S. N. S. N. 

O       ' 59  01 
00 

O       ' 58  31 
29 

0        1 42  30 
30 

o     / 41  23 o     '    '  j   °     ' 

65  40        (,:,  -M 38     i         24 
G8  09 

06 
0       ' 

07  39 
36 0        1 

05  45 

47 

0        ' 65  02 
04 

0        / 
67  04 

06 

0        / 
CC  17 20 

59  00.  5 58  30 42  30 41  23.5 65  39    !  65  25 68  07.  5 67  37.  5 
05  46 65  03 

67  05 60  18.5 

58°  45'.3 
41°  5&.7 

65°  32' 

67°  52'.5 65°  24'.5 
66°  41'.7 

66°  42'.3 66°  OS'.l 

«'  =  39°38'.0 

V=66°22'.7 



EXPEDITION  TO  POINT  P.AKHOW,  ALASKA. 

(349 

[Date,  June  18,  1882.    Station,  Uglaamie,  Alaska.    Observer,  J.  Cassidy.     Dip  circle  No.  LM.     NVc.lle  X,>.  2.    Time  of  1..  .  .'!)«».  m. 
time  of  ending.  2k40»  a.  m.| 

Polarity  of  marked  end  B  north. Polarity  of  marked  end  A  north. 
('in  Ie  in  magnetic 

[H  iriif  vertical. 
Citclc  east, 
faco  cast. 

Cirri,'  c::st, 
face  west. 

Circle  went, 
face  east. 

Chele  west, 

face  west. 
Circle  west, 

face  went. 

Circle'  west, 

face  east. 
Circle  CUM, 
face  west. 

Circle  east, 

BUt. 
S. N. 

S. 

N. 

S. N. 

S. N. 

8. 
K. 

S. N. S. 

N. 

S. X. 

0       - 
81  35 

30 

0       ' 
Kl   ID 

10 

0       / 

81  37 
38 

0      1 

81  08 0!) 
0      ' 81  20 

20 
0       ' 81  21 

22 

0       f 81  12 
13 

81  12.  5 

0       t 81  09 
09 

0      / 81  30 
39 

0       / 81  34 

Kl 

o    / 
81  05 

Of! 
O      ' 
81  00 

00 
o    / 81  47 

47 

0       / 
81  28 29 

0      1 

81  35 ts 0      ' 

81  20 20 

81  20 

.'.•  ,V. 
'.'•  X. 

Xeedle  S. 

Circle  S. 

NYc.Hc   X. 

Needle  B. 

Mag.  mer.  38    45 

81  35.  5 81   10 81  37.  5 81  08.5 81.  20 81  21.  5 
81  09 

81  39 81.  33.  S 81  05.  5;8l  00 
81  47 81  28.  5  81  35 

81°  22'.  7 81=  23'.0 

81° 

W.7 

81° 

10'.8 
810  36>.2 81°  02'.8 

81°  37'.7 81°  27'.5 
81°  22'.9 81°  15'.7 81°  19'.5 81°  32'.6 

M ean           81°  1! 

K.3 

M Ban           81°  2( 

'.1 

Resulting  dip,  81°  22'.  1 

[Date,  June  18, 1882.    Station,  ITglaamie,  Alaska.    Observer,  J.  Cassidy.    Dip.  circle  No.  23.    Needle 
No.  4,  weighted.     Time  of  beginning,  3b  10™  a.  m.J 

Keedtetfo.  4  weighted. N     lie  No.  3,  No.  4  deflecting. 

Circle  east, 
face  east. 

Circle  east, 
faco  west. 

Circle  west, 
face  east. Circle  west. face  west. 

Circle  e;l.st, Hie.  D. 

face  east. 

Circle  east, Mic.  E, 

face  east. 

S.       I     N. 

S. 

N. 

S. 

N. 

S. 

N. 8. N. S. 

0       ' 

67  04 
04 

0       / fi6  2» 

18 

0       / 66  05 

05 

0       ' 65  20 
21 

0      / 69  48 

48 

G      ' 
69  26 

26 
0      / 60  40 

41 

0      1 
66  17 

18 o    / 58  48 52 
0      / 

59  18 22 0       / 

42  04 
08 0       1 

41  22 20 

67  04 66  21 66  05 65  20.  5 69  48 69  26 66  40.  5 66  17.  5 
58  50 

59  20 

42  06 

41  21 

66°  42'.5 

65° 

42'.7 

69° 

37'.0 66°  29'.0 

59° 

OS'.O 11°  43'.5 

86°  1V.6 

68°  03' 

11 

Mean     67°  07-.8 
«'=39°  35'.7 

[U;ito,  June  19,  1882.     Station,  Uglaamie,  Alaska.     Observer,  J.  Cassidy.    Dip  circle  No.  23.    Xeedle  No.  1.     Time  of  beginning,!*  20" 
a.  m. ;  lime  of  ending,  lh  4">ni  a.  in.] 

Polarity  of  marked  end  B  north. Polarity  of  marked  end  A  north. 

Circle  east,          Circle  east, 
face  west. 

Circle  west, 
face  east. 

Circle  we»t, 
l;lce  yreHt. 

Circle  west, 
face  west. 

Circle  west, 
face  east. 

Circle  east, 
face  west. 

east, 

Kice  east. 

S. 
X.             S.            N. 8. N. S. N. 

S. 

N. S. N. S. N. 

S. 

X. 

O      ' 

H  :ir, 
0        '               0       '               0       ' 

81  11        81  42        81  19 
12             42              18 

0       ' 
81  12 14 

0       / 

81  14 

14 

0       ' 81  21 
22 

0       ' 81  18 
a 0       ' 81  19 

18 
0       / 
SI   14 

15 O      ' 
81  25 

25 O      ' 

81  23 
24 o     / 

81  44 

44 
o    / 81  19 

19 

O       1 

81  45 46 
0       ' 

81  22 
22 

81  35 81  11.  5    81  42       81  18.  5 81  13 81  14 81  21.  5 Kl  18      xi  is.  r, 81  14.  S    81  25 
81  23.5 81  44 81  19 81  45.  .1 

81  22 

81°  21)'.  2                81°  301.  3 81°  13'.  5 

81° 

W.7 

81° 

Hi'  .  r,              81°  24'.  3 81°  31'.  5 
8P  33'.  7 

81°  26'.  8 
81°  10'.  " 81°  20'.  4 81°  32'.  6 

Mean.     81°  21'.7 Mean     81°  26'.5 

Resulting  dip,  81°  24'.  1 

H.  Ex.  44   82 



050 EXPEDITION  TO  POINT  HARROW,  ALASKA. 

Pate,  June  1»,  1882.    Station,  TJglaamio,  Alaska.  ..  C;issi,ly.    Dip  i  h 

No.  4,  weighted.     Time  «(  beginning.  3*  10™  a',  m.] 

Needle  No.  4,  weighted. Needle  Xn.  3.  Xn.  : 

Circle  east, 

face  . 

Circle  east, 
face  west. 

Circle  west, 
face  east. rank 

lice 

S. 

met, 

west. Circle 

Mie 

.1st. 

S. N. S. N. S. N. N. 

S. 

X. N. 

G6  53 
58 

O       ' IK;  us 

09 

O       t 65  54 
56 

O       ' 65  09 
M 

0       ' 
68  32 

33 

O       ' 68  11 
11 

o      / 65  21 
M o     / 

65  00 
00 O       ' 

59  08 

09 

o     ' 

59  04 
05 

41  4.-.       41  14 
Jli             16 

66  53 86  08.5 65  55 65  08.  5  68  32.  5 
68  11 

6522 

65  00 59  Og.  5 
59  04.  S    41  45.S    11 

60°  W.I :il'.8 
680  21'.  7 65*  11'.  0 59"  06'.  5 

41"  :, 66°  01'.  2 60=  46-.  4 

1 Lean     66°  23' .8 
u'=39°  41'.  6 

[Dnte,  July  17.  1882.    Station,  TJglaaniie,  Alaska.    Dip  circle  No. 23.    Needle  No.  2.    Time  of  beginning,  1*  10"  a.  in.] 

Polarity  of  marked  end  A  north. Polarity  of  marked  end  JS  north. 

Circle  in  magnetic 

prime  vi-uiral. 

Circl 
.•iiat. Circle  cast, 

face  west. 
Circle  west, 
face  east. 

Circle  west, 

face  went. 

Circle  west, 
face  west. 

Circle  west, 

face  east. 

Circle  eaat, 

face  west. 

Circle  east, 

face  east. 

S. H. S. N. 

S. 

N. 

S. 

N. S. N. S. 

N. 

S. 

o    / 
81  23 

22 
81  07 

08 

0       / 
81  36 

38 
0      ' 81  15 

15 

o    t 81  00 
02 

O      1 81  02 
03 

O       / 
81  23 25 

o     ' 

81  24 

•22 

0       / 81  17 
18 0       ' 

81  19 
19 

0       / 81  14 
15 o    i 81  05 04 

81  26 
27 O      ' 

81  07 
07 

0       1 
81  35 36 

O       ' 

81  13 
14 

81  13.5 

Circlt  K. 

•  \. 

Needle  S. IS'eetlle  >  . 

Needle  S. 

Mag.  HUT.  :i6°  4;V. 

i 

81  22.5 81  07.  5  81  37 81  15 
81  01 

81  02.5 81  24 
81  23     '81  17.  5 

81  19 81  14.  5 81  04.5 81  26.5 
81  07 

81  35.5 

81°  15'.  0 

81° 

96'.  0 81°  01'.  7 81°  23'.  5 81°  18<.  2 
81°  09/.5 

81°  IV.  7            81°  24'.  5 

81°  20'.  5 81°  12'.  6 81°  13'.  9 81°  20'.  6 

Me 81°  IV.  8 M« <m            81°  1 

7'.  2 

Resulting  dip,  81° 16'.  9 

(Date,  July  17,  1882.    Station,  Uglaamie,  Alaska.    Observer,  J.  Cassidy.    Dip  circle  No.  23.    Time 
i.f  cndinj.',  lh  50"  a.  m. ] 

Needle  No.  3,  No.  4  deflecting,    j  i Needle  No.  4,  weighted. 

Circle  east, Mic  D, 

face-  cast. 

Circle  oast, 
Mic.  K, 

face  cai-t. 

Circle  west, 
face  west. 

<  in  i''  west, tin'.-  east. Circle  east, 
face  west. 

Circle  cast, 
face  east. 

S. 

K. S. N. S N.            S. N. S. N. 

0       1 

66  18 
18 

S. N. 

0      ' 
80  37 38 

o     ' 

60  18 
20 40  K 03 

0      / 41  16 

18 

0       ' 66  15 16 
O       ' n 

0       ' 

GO  35 

n 0      / 65  50 51 O       ' 

67  02 

01 
O       1 66  45 

45 O       ' 

66  00 

00 

60  37.  5 60  19 40  02.5 41  17 66  15.5 
65  32 

66  36 65  50.5 67  01.5 
66  18 

66  45 6C  00 

eO°  28-.  2 

»'.  8 

65°  5J-.7 13'.  3 
W3V.1 66°  22'.  5 

66° 

O.T.  r, 
66°  31'.  1 

tt'=89°  26<.0 Mean     (ifl°  i;  .8 



EXPEDITION  TO  POINT  BARROW,  AT/ASK  A. 

C5i 

Bate,  July  18,  1882.    Station,  TJglaamie,  Alaska.    Observer,  J.  Caxsidy.   Dip  circle  No.  23.    Nc< 'die  No.  1.      Time  of  beginning,  1MB- a.  m.) 

Polarity  of  marl 

.ast,       Circle  cast,. 
fare  ea.M.             face   Went. 

led  eud  A  north. 

Circle  west,     Circle  west, 
face  east.          face  west 

1 

Circle  west, 
face  west. 

'olarity  of  mar 

Circle  west, 
face  east. 

ked  end  B  nor 
Circle  east, 

face  wc»t 

Jr.. east. 
Circle  in  magnetic 

prime  vertical. 

8. H. S. & N. S. N. S.         N. 

8. 

N. s. 

N. 

S. 

N. 

0      / 
SI  42 

42 
SI    17 16 0       / HI  :i7 0       / 81  10 

12 
0       ' 81  26 

20 O      ' 81  19 18 o     ' 
81  10 

11 
O       ' 81  08 

00 

0       '            0       1 

HI  25      81  23 

25           22 
O       ' 
81  20 

21 
o    / 
81  15 16 

81  IS 

O       ' 
81  38 

0       ' 
81  32 82 0       / 

81  21 20 O       ' 

81  05 Circle  If. Needle  N. 

Needle  S. 

Oir< 

Needle  !. 

te  s. 

81  42 81  16.581  36.581   11      81  26 81  18.5 

22'.  2 181  HI.  5,81  08.581  25     81  22.5 

81  20.5 81  37.  5 
81  32 81  20.5 

81  05 

81 

81" vv.  - 

81° 

OP.  5 
81°  23'.  7 81°  17'.  7 

SI 

14'.  7 HI"  12'.  7 

20'.  5 HI   15.9 
rtl°  20'.  7 

81  23.7 

Mag.  mer.  30°  45' M pan            81°  °1 

'.2 

M J»n           81°  22 

'.2 

Resulting  dip,  81°  21'.  7 

!  l)iiti>.  July  18,  1882.   Station,  Uitlaiunie,  Alaska.    Observer,  J.  Cassidy.     Dip  circle  No  23. 

Needle  No.  3.  No.  .Idt-Ilccling. NYi-illo  Ho.  4,  weighted. 

Circle  cant. Mir.  D, 

,  asl. 

1 (  'in  lc  east. 
Mic.  K, 

face  east. 
Circle  v.vst, 
face  iv«  si. 

Circle  west, 
face  east. 

Cir.-li face  i 

east, 

vest. Circle  east, 

face  cast. S. 

N. 
S. 

NT. 

S. 

N. 

S. 
N. 

^ 

o     / 

66  05 

07 
N. 

3. 

N. O      ' 
CO  45 

48 
0       ' 
61  11 n 

0       ' 
41  49 

48 
0       1 41  13 

14 

o     / «7  05 

05 

o     / 21 
66  11 

12 o     / 
65  30 

32 
65  48 

4K 

0       1 

65  20 0       / 

65  04 
04 

60  45.  5 61  11 41  48.5 

41  13..r> 

07  05 
66  21.566  11.5 65  31 

(Mi  06 

65  48      K'  21 
65  04 

41°  31'.  0 66°  43'.  2 65°  51'.  2 65°  57'.  0      1      65° 12'.:. 

66°  17'.  2 65°  34'.  8 

45'.  4 
Mean     85°  56'.  0 

[Date,  July  19,  (882.     Station,  1'ylanmie,  Alaska.    Observer,  J.  Caasidy.     Dip  circle  No.  23.    Needle  No.  2.     Time  of  Iwginnin;:.  . 

Polarity  of  marked  end It  not  (A. Polarity  of  marked  end  A  north. 

Circle  in  magnetic 

prime  veil 

Circle;  cast, 
face  east. 

Circle  east,      Circl 
face  west.          face  east. 

Circle  west,      Circle  west, 
face  west.         face  west. 

Circle  west, 

••ast. 

Circle  cast, 

face  west. 

Circle  east, 

lare  east. 

S.           N 

S. 

N. 

S. 

N. 

8. 

N. S. N. S. N. 

S. 
N. 

N. 

81  48     81  22 
47     1      22 

81  48 
48 

O       ' 81  25 

20 

O       ' 

si    19 

19 

O      ' 81  23 
22 

81  22.5 

0       / 81  23 

23 

81  17 

18 

0       / 81  32 0       ' 81  28 0       I 
81  11 

12 0       ' 
81  08 

08 0       ' 
81  48 

47 0       ' 

81  26 
26 O      ' 

81  32 :u 0       / 81  08 M 

(hrclr  S. 
Needle  N. 
Xccdle    S. 

Circle  S. 

Needle  N. 
Needle  S. 

81  47.  5  81  22 
1 

HI  48 81  25.581  19 
81  23 

81  17.5 81  32 81  28 81   11.5*81  08 81  47.  5  81   26 81  31.581  07 

81«  34'.  7 81°  30'.  7 

81° 

20'.  7 

81° 

20-.  3 

M'.  0 

Of.  8 

10.  7 

8l«  IV.  3 

81°  35'.  7 
81°  HX.  5 81°  19'.  9 81°  28'.  0 

Mag.  mer.  35°  45-.  0 

Mean     81°  28'.  1 Mean     81°  23'.9 

Resulting  dip,  81°  26'.  0 



G52 EXPEDITION  TO  POINT  BAKRLW,  ALASKA. 

(Date.  July  10, 18f  2.    Station,  Uglaamie,  Alaska.     Observer,  J.  Cassidy.    Dip  circle  No.  23.    Time  of  <-mliu<.',  1>  jo™.] 

\..,l!,-Xo.3,No.4di-U.-.tiii._'. Needle  No.  4,  weighted. 

('in  In  east, 

1). 

faro  east. 

(  'i:-rle  <  ;ist. 

Mir.  I!. 

face  rust. 

Circle  west, I'.ice  west. 
Circle  west. 

l';ire  cast. Circle  east, 

bee 

Circle  east, 
lace  cast. 

S. 

0       ' 00  45 

45 60  45 

N. S. X. 

S. 

N. 

0       ' 

66  16 15 

S. 

N. 

S. N. 

K. 
0       ' 60  22 

•23 

o     / 42  4S 47 o    / 
41  42 

42 
0       ' 67  00 (10 O       ' 

C5  48 

49 

0       I 65  08 
08 0       1 

6620 

60  26.5 

O       1 

66  04 
05 0       / 

Co  24 

24 O       ' 

65  14 

IB 

00  ?2.  5 

42  47.541  4'.' 

67  00 CO  15.5 65  48.  5  65  08 01)  04.  S 05  24 05  14.  5 

60° 

33'.  7 14'.  8 

66°  37'.  7 

•-•»'.  3 

65°  15-.  5 
65°  NK3 

66°  03'.  0 
65°  47'.  4 

«'  =  38°  35'.  7 

Me 

an  .    .    65°  & 

5'.  2 

[Date,  August  17,  1882.   Station,  Uglnamie,  Alaska.     Observer,  J.  Cassidy.    Dip  circle  No.  23.    Kcedlc  Xo.  1.    Time  of  beginning  1"  1!>  a.  m. ; 
tioio  of  eliding,  lb  4u™  a.  in.  ] 

Polarity  of  marked  end  It  north. Polarity  of  mnikert  trd  A  in-tfli. 

Circle  in  jMi. 

prime  vertitiil. 

Circle  east, 
t'.icc  east. 

Circle  eaot, 
face  west. 

Circle  west. 
i.  ci  east. Circle  west, 

face  west. 
Circle  west, 
litre   west. 

Circle 
face 

west 

east. 
Circle  e.ist 

I'm  e  Mi-  s(. Circle  cast, 
•  list. 

S. N. 
S. 

N. 

S. 

N. 

o    / 
81  07 

08 

s. 

0     1            0     ' 

81  32     81  2!) 

;ej 

S.     j     N.          S. 

\. 

S. 

N. S.          N. 

0      ' 81  28 O      ' 
81  04 

04 

0      / 
81  51 

51 
0      ' 81  25 

24 
O      1 M   07 

09 

o    /         o    ' 
81  24      M    16 

24            17 
0      / 

SI   12 

M 0      ' 

si  in 
10 

81  45 

4.-
 

O      ' 

81  18 

18 

O      '             O      / 

si  11 

11 

OtrcbJT. 

Needle  N. 

lh  s. 

CKrcteS, 

Nellie  X. 

.Needle  S. 

81  28.5 81  04 81  51 81.  24.  5 81  08 
81  07.5 81  32      81  29.581  24      81   1C. 

! 
SI   15.  iitil  45 

81  18 
81  35.581  11 

81° 

Iff.J 

81° 

37'.  8 

81° 

07'.  8 81°  3"'.  7             81°  20'.  2 

81° 

14'.  2 

81° 

11'.  S 

81°  23'.  3 

81°  27'.  0 

81° 

W.I 

81° 

17'.  ; 

Mag.  mer.    08°  51' 

Mean     81°  23'.  1 
M 81°  2 

Resulting  dip,  81°  22'.  7 

[Date,  August  17, 1882.     Station,  tTglanuiie.  Alaska.     OlmiTvcr,  -I.  Ca.vidy.     Dip  ciivle  Xo.  23  J 

Needle  No.  3,  No.  4  deflecting. Xccdle  Xo.  4,  weighted. 

Circle  east, Mic.  D, 

face  east. 

Circle  enst. Mic.  11, 

face  west. 
Circle  west, 
face  west 

Circle  wi  st. 

face  eu.st. 

Circle  ciist, 

face  weal. 

I'.iei-  eust. 

Circle  in  magnetic 

priiur  v.-ri  11  .il. 

S. 

N. S. N. 

S. 

N. 

S. 

N. K. N. 8. N. 

0      / 58  58 
58 

0      / 59  15 
17 0      / 

42  45 

46 

o    i  • 

41  35 

35 

0      ' 

65  26 

26 

65  26 

65° 

O      ' 

65  08 

07 

O      ' 65  59 59 O      ' 

65  32 
O      ' 

(i,-.  ,7J 

54 

o     ' 

1-J 

)fl 
O      ' 

C5  30 

.'<:  If. 

Needl, 
NeedleS. 

OirdeS. 
Needle  \. 

Needle  S. 

Mag.  uier.    68°  51' 

58  58 59  16 42  45.5 41.35 65  07.5 65  59 65  32.  5 65  53 65  11 Oj  in.  565.30 

59° 

07'.  0 

42° 

65°  45'.  7 

65° 

32'.  0 

65° 

22'.  8 

65°  31'.  2 27',  4 

u'  =  39°  21'.  4 Mean     65°  2iy.  3 



EXPEDITION  TO   POINT  P,AI!KO\V,  ALASKA. 
653 

(Date,  August  18, 1882.    Station.  V-;,  ; .  .1.  Cassidy.    Hip  circle  Xo.  •;;.     N. ,  .1!,   N,,.  2.      I  -mine,  I*  12"  a.  m.| 
in-pi.  ni1  ending,  IL  BS*  a.  m.) 

Polarity  of  marked  -ml  .1  .»>rth. Polarity  of  n.atl.i-d  end  /;  mirth. 

Circle  ill   III,. 

pi  imc  vci  i 

Circle 
t'.ice  east. 

Circle  east, 

face  west. 

Circle  west, 
face  east. Clrcli fare  west. 

(  iiele  wcxt, I'.re  west. Circle  went, 
face  cast. .VCHt. 

t  'nele  easfc, 

face  i 
S. X. 

S. 

N. 

S. 

X. 

S. 

X. 

S. 

N. S. If. S. 

N. 

s. 

X. 

O      / 

81  28 
28 

0       / 
81  10 

12 

0       / 
81  51 51 o     / 

81  28 
29 

o    / 81   10 

10 

M    I'.'. 

00 0       ' 
81  29 

80 
O      ' 

SI    2.-I 

25 
0      ' 
81  08 

0      / 
81  03 

03 

O      ' 

«:  in 

20 
0       ' 

81  14 
16 

0      < 81  45 

45 

o    / 
61  24 

24 

O      ' 

81  49 

4li 

24 

Circle  Jf. 

Needle  X. 

'•  S. 

tlit, 

Needle  S. 

Mag.  mer.  68°  51'.  0 

81  28 81  11 81  51     '81  28.  5 
81  10 81  05.  5  SI  VIP.  5 81  25     81  08 81  03 81  19.5 81  15 81  45 

81  24 

81  49 81  23.5 

81°  W.  3 81°  n 
81°  07'.  7 81°  - 81°  K'.  5 

81° 

17'.  8 

81°  34/.  6 

«;'.  :i 

81°  29A  6 
81      17'.  5 

81° 

1'.4 

••','.  4 

Ml 

an            81°  23 

'.a 

Mean  ....  81°  2: 

'.4 

Kcsui,,,,,,  i;,,..; 

[Date.,  August  18,  1  Sri.',    station,  rglaamie,  Alaska.    Observer,  J.  Cassidy.    Dip  circle  No.  23.] 

Necdln  Xo.  3,  Xo.  4  iVfli'i-tiim. 
Xci-illc  \.i.  4.  wei^'htiKl. 

Circle  east. Mic.  D, 
face  east. 

Circle  east, 
Jlio.  U. 

1'arc  cast. 
Cirri    i-ast, Mic.  It. 

face  can:. 

Cip'(-l*'  east, 
Jl  ic.  R, 

fan',  cast. 

Circle  west, 
lace  v,  vol. 

Circle  west, 
l.icc  caat. 

Circle  cast, 

luce  west. 

Circle  east, 

face  east. 

S. N. 

s. 
N. 

s. 

N. s N. S. N. 

S. 

0       / 
OS  53 

r,-j 

N. 

S. 

K.           S. N. 

0       ' 59  25 
24 

0       ' 59  08 

06 
O       ' 59  03 

03 

O       ' 59  34 
35 

42  'X> 
3r> 

0       / 
41  30 m 

0       1 42  20 

111 

0       , 41  05 08 0      ' 
C5  21 

21 n     i 

C5  00 

00 

0       ' 

05  30 
CT 0       / 

85  19 
19 0       / 61  39 40 O       ' 

66  40 
40 

O      1 

(,'.,  -,4 

55 

59  24.  5 59  07 59  03 59  34.  5  42  35 41  :n 42  19.:, 41  Oo 65  21 65  00       05  52.  5 (15  29.  5 65  19 64  39.5 66.40 65  54.5 

59°  It,'.  1 I8'N7                42°  Oi.  n 
41     4J'.2 

10'.  5 
65s  41'.  0 

W.J 

17'.  2 

:,ir  17'.  2 
• 

41°  52'.  0 

05°  2.'.'.  7 

K°  53'.  2 

«'=S00  2.V.  1 
y.:-.\a      0.1=  39'.5 

[Date,  August  19, 1882.     Station,  Uglaamio,  Alaska.    Observer.  J.  ('aasidy     Dip  circle  No.  23.     Needle  No.  1.     Timo  r»f  bp^ioniag,  lh  10*  a.  m. ; 
time  of  endiog,  lh  S-O1"  a.  in.] 

'         Polarity  of  marked  end  A  north. Polarity  of  marked  end  I!  north. 

Circle  in  magnetic 

pripnc  vertical. 

Circle  east, 
face  east. 

Circle  east, 
face  west. 

Circle  west. 
l:n-''  CaHf. 

Circle  west, 
(..<•!•  went. 

Circle  west, 

face  west. 

('in  '.c  \vrs(, 

Tare  cast. Cilclc  cast. 
face  \vt  st. 

Circle  cast. 

t'a<-<>  i-.i.st. 

S. N. S.     J     N. s. N. 

s. 

N. 

S. 

81  19 
19 

N. 

s. 

81  09 

09 

N. 

S. 

X. 

8. 

N. 

o     / 
81  49 

47 

O       ' 

81  25 
26 

O       '         1  O       ' 

81  40      81  16 
40           18 

0       ' 81  13 
13 

O       ' 
81  23 

24 

81  23.5 

O      ' 
81  17 

19 
O       ' 
81  13 14 o     / 81  16 

17 
0      1 

81  04 

00 

0       ' 

81  45 45 
O       ' 

81  21 
22 

0       ' 

81  34 
34 

81  34 O      ' 

81  08 10 

M  09 

Circle  N. 

Needle  N. 
Needle  S. 

Circle  S. 

Xccdlc  X. 
Xccdlc  S 

81  48 81  25.  5 81  40     ,81   17 
1 

81  13 81  18 81  13.5 81   19 81  16.6 81  09 
81  05     81  45 81  21.  5 

81°  36'.  7 81°  28'.  5 81°  18'.  2 81°  15'.  8 81°  17'.  7 
81°  07'.  0 81°  33'.  2 81°  21'.  5 

81°  32'.  « 81°  17'.  0 81°  12'.  4 
81°  27'.  4 

Mag.  mer.  C8°  51'.  0 

Mean     81°  24'.  8 Mean     81°  19'.9 
Bat 

iltiuK  dip,  81° 
22'.  3 



654 KXI'KDITION  TO   POINT  UAIMJOW,  ALASKA. 

..amic,  Alaska.    Observer,  ,T.  Casaidy.     Dip  <  in  !.  ling.) 

Needle  No.  4,  wei- 

Circle  cant.          ...    ., 
Mir    1)                                       ' .,«!. Otooli 

.  ast. 

I'M.   ! 

lacs  wr.-l  . 

Cin-le  \*es(. cast. 

Circlt 

•Mb 

s< 
X.                             X. S. S              N. 

s             N. S.           N. S.            N. 

O      ' 
56  30 

31 

O      '                                    J      I 

59  r,u                   v.i  00 
SO             -4 

0       ' 41  56 

56          or. 

0       '               0       ' 

4J  :-J        41  15 

ID 

0       '               0       ' 04  54 

16             M 
0       ' 

05  14 

:::, 

0      '             O      ' 
111!  4l; 

44             (>t 
59  30.5 59  50        :.!>  23.5    .19  00       41   50       41  05 42  22.  5  41  15 

6.'.  Ifi       64  54 or.  :i4.  r,  as  15 66  43.  5    OU  (0 

59°  W.  2                        U'.fi 41°  30'.  5 
41°  4*.  7 05°  O.V.  0                        T.  S 

65°  i 
IP><M>.O 

41»  :;• 

65°  14'.  9 

!<>'.  5 

29-.  2 
Mean            65°  32' 

a 

fDate.  August  31,  1882.    Station.   T'ulaamie,  Alaska.    Observer,  J.  E.  Maxfield.    Dip  circle  No.  23.    Ne<  die  .N,..  1.     Time  of  beginning, 2b  10"  a.  m. ;  time  of  ending,  2"  40"  a.  m.] 

Polarity  of  marked  end  A  north. Polarity  of  marked  end  B  north  . 

Circle  east, 
face  east. 

Circle  east, 
face  west. 

Cilvlc'  WCSt, 
faee  east. 

Circle  west, 
face  west. 

Circle  west, 

face  west. 
Circle  west, 
face  east. 

Circle  east, 

face  west. 
Circi. 

face  ' 

in  n:uanetio 
1.1  inn'  vertical. 

S. N. 

S. 

N.           S. X. S.           N. 

8. 

"N" 

s.       \. 

S. 

N. 

S. 

X. 

0       ' 

81  06 
0       ' 

81  00 

02 

O      ' 81  28 
30 

81  53 
51 

O       ' 81   27 
26 

O      ' 

fl  -2:1 

0       / 81  27 
25 

O       /            O       ' 

81  26      81  21 
24            19 

0       / 
81  31 

29 

O       ' 

81  29 

26 

O       ' 
81   19     81  16 

111            14 0       / 
81  53 0      / 81  28 

28 
0      ' 

81  30 
31 

Circle  K. 

Xeedle  X.   71°  00' 
Xeedle  S.     72     34 

Clf 

Xeedle  X.   08    SI 

Needle  S.     •  :• 

81  01 8129 81  52 81  28.5 
81  28 81  26 81  25     81  20 81  30 81  27.  5  81  17.  5  81  15 

81  53.  :•  > 

81  30.  5 
81  07 

81° 

15".  0 

81° 

81° 

27'.  0 81°  22'.  5 81°  28'.  7 
81°  16'.  3 40'.  7 

81°  27'.  1 81°  24'.  7 

81° 

22'.  5 

81°  IV.  1 
Mag.  mer    70    22.5 

Me 81°  2. 

V.9 

Mean            81°  2 

6'.  1 

Resulting  dip,  81° 
26'.  0 

[Date.  August  31, 1882.    Station,  Uylaamie,  Alaska.    Observer,  J.E.Maxfield.    Dip  circle  No.  23.    Needle  No.  8, 4  defle. 
Time  of  beginning,  3"  10"  a.  m. :  time  of  endini,  31'  35"  a.  m.] 

Needle  No.  3,  No.  4  deflecting. Needle  No. 4,  weighted. 

Circle  in  iniii^nctic 
prime  vertical. 

Circle  east, 
Mic.  D. 

face  east. 

l'i'|.1(''Ra8t'           Circle  west, 

fate',                     
fa<*™*- 

Circle,  west, 
face  east. 

Circle  east, 

face  west. 

Circle  east, 
face  east. 

S. N. S.           X.            8. N. 

8. N. 

S.           N. S. N. 

O      ' M  09 
07 0       / 58  42 

39 

0       /               0       /                0       / 

42  43       41  30        65  10 
40             32              05 

0       ' 64  55 

49 

0       ' 
65  32 

32 
0       / 
65  12 

10 

0    '  ' 

65  36       64  52 
37     '         53 0       ' 

(ill  '.'I) 

22 0      ' 
65  27 M 

Circle  A'. 

V-.cllo  N. 

Needle  S. 

'••  K. 

NYeill,'    N 
Nee,||i-    S. 

59  08 58  40.5 42  41.  5i  41  31        65  07.  5 64  52       65  32 65  11 65  »6.  5    64  52.  5 66  21 65  28.  5 

58°  54'.  2 42°  06.5' 64°  59-.  7 65°  21'.  5 65°  14'.  5 
650  J4/.7 

K'    W-' 

ZIC.7 
65°  10'.  6 65°  34'.  6 Mil;..  -m>r    70°  22'.  5 

Mean  — .  .  65°  22'.  6 



KXPK1MTION   TO   POINT   I'.A  1;KO\Y.   ALASKA. 
G35 

[Hat..,  September  14,  1882.    GottiiigiMi  time.     Station,  Uelaaiuir,  Alaska.     Observer,  J.  K.  Mailiold.     Dip  circle  No.  L':i.      Neetlle  No. 
Time  of  bcginnlDK,  I1'  17™  a  in. ;  time  of  ending,  1'  59".] 

Polarity  of  muiked  end  B  nor(A. Pnlarity  of  marked  end  A  north. 

in  magnetic 
'  ical. 

Circli>  cast, 
face  east. 

Circle  east, 
face  west. 

Circle  Wf.it, I     eaat. 
Circle  west, 
face  west. 

Circle  west, 
face  west. 

west, ••ast. 

Circle face  wi  .HI. 

i  M.lceait, 

face  east. 

8. 
r. 

B. X. 

8. N. 

s. N.         S. ST. 

S. 

N. 

s. 

S. 8. 

N. 
81  20 23 

0       ' 

81  4G 50 O       1 
81  34 

F
'
 

If
 

19
 

Oircfc  X. 

Needle  N 

Berth  s. 

Needle  N 

Need!,-  * 

15 
81  09 

07 
81  15 

13 
81  28 

26 
81  84     81  10 

30           D7 
81  03 

ill 

81  26 
• 

81  27 
24 

81  41 
40 

81  20 

18 

81  37 

41 

81  21.  5  HI  48 81  13 81  08 
81  14     '81  2«.  5  81  32 

81  08.5 81  02 81  24 
81  25.5 

81  40.  5  81  19 
81  39 

81  17 

81°  24.  :> 11'               81°  29".  2 81°  05'.  0 
81°  1 81°  » 

81° 

W 
..M 

81°  20'.  1 

81° 

15* 

81°  28<.  9 

Hag.  mer.  70<>  22-.  5 

Mean     xi°  24'.  9 
:  .11 

Resulting  dip,  81°  23'.  4 

(Date.  September  14,  18,sj.     i  ;nti  ii time.    Station,  Uglaamie,  Alaska.    Obswrver,  ,T.  E.  Maxfield.    Dip  circle  No.   2:1 
Needle  No.  3,  4  deflecting.) 

Needle  No.  3,  weiehted. 

<  'll  elf  ill  magnetic 

prime  veil  i 

Circle  east, 
Mic.  D, 

lace  east. 

Circle  east, Mic.  E, 
t'ucc  east. Circle face 

west, 

west. 

Circle  west, 
face  east. 

Circle  east, 

face  weet. 

Circle  east, 

face  east. 

S. 

K. 

S. N. 

8. 

N. 

S. 
N. 

S. 

N. 

S. 

N. 

59  15 
17 

-.9  20 

28 

O       ' 42  19 
21 

O       ' 42  26 
H 

O      ' 65  30 
28 

0       1 
65  20 

18 
0         / 67  00 

02 

0       / 66  30 

32 
0      / 65  36 

38 
0       / 64  58 
65  00 

O      ' 

67  04 
06 0       , 

65  37 
39 

Oircl*  tf. 
Needle  N. 

Needle  S. 1  ,rcle  S. 

Needle  N. 

Needle  S. 

59  16 59  27 42  20 42  27 65  29 65  19 67  01 66  31 
65  37 

64  59 
67  05 

i!5  :>.-• 

•r.| 42°  23'.  5 

65°  24' 
66°  46' 

65° 

18' 

66°  SI 

66°  05' 

. 
65°  49'.  8 

Mag.  mer.  70°  22'.  5 
Mean     86°  57'. 

4 

[Date,  S,-pi«MnlM-r  30,  1H8L'.     Station, Alaska.    Gottingen  time.    Observer,  J.  ifi.  MaxfieM.     Dip  circle  No.  23.    Needle  No.  1.     Tim« 
of  beginning,  lh  20m  a.  m.  :  time  of  ending.  21'  05  in  a.m.] 

I'ohirity  of  marker!  end  ̂ 4  north. Polarity  of  marked  end  U  -north. 

Circle  east,        Circle  east,       Circle  west, 
t'neee:ist.           faco  west.          face  east. 

Circle  west, 
faco  west. 

f'irr.le  west,      Circle  west,      Circle  en»t. west.         face  east.          face  v 
Circle  east, face  east. Circle  in  magnetic 

prime  vertical. 
S. 

K.          S. N.          S. N. 

S. 

N. 

S. 
N. 

S. 
N. 

8. 

TS. 

S. 

N. 
0       ' 

81  3:i 

3.T 

0       '            0      / 

HI  07      81  24 
11           26 

O       '            O      ' 

81  02      81  12 
04            10 

0       ' 
81  22 18 

0       ' 
81  05 03 

81  28 

26 

0       ' 81  08 

05 

O       ' 
81  32 28 o    / 

81  06 
02 O      1 

81  17 
15 

0      / 8152 0      1 

81  }l 

O       ' 

81  28 28 
o    / 

80  50 
50 

80  50 

.V. 

Necdl,  N 

Needle   S.    72    51' Circle  8. 

Needle  N.   69    28 

Needle   S.   69    ::!> 

Mag.  mer.  71     19.  5 

81  34 81  09     81  25 81  03      81  11 81  20 81  04 81  27 81  06.  5  81  30 81  04 81  16 81  53 81  14.5 81  28 

81°21'.r.              81°  14'               81° 

UC  r, 

15'.5 81°  18'.2 

81°  10' 

81°  33'.8 

81°  09- 

17'.  8 
IV.  5 81°  14     1 

•SI 

21'.  4 

Mean      81  '-•  10'  K Mean     81°  17'.8 

Reuniting  dip,  81° 17'.2 



G5G EXPEDITION  TO  POINT  BARROW,  ALASKA. 

[Dad>,  S..]-,t.  inl-.T  30.  1SS2.    Station.  Vglanmic.  Alaska.    Gottingen  time.    Observer  J.  K.  Maxfield.    Dip  circle.  No.  23. 
NVrillc  No.  3,  4  deflecting.    Time  of  beginning,  2k  10"  a.  m. ;  time  of  ending.  'J'1  •">"'"'  a.  in.] 

Needle  No.  3,  No.  4  drllec-ting. Needle  No.  4,  weighted. 

Circle  in  magnetic 

prime  vertical. 

Circle  east, 

Mic.  1  1. face  east. 

Circle  east, 
Mic.  K, 

face  east. 
face  west. 

Circle  west, 
face  cast. 

Circle  east, 

face  west. Circle  .us! face  east. 

S. N. 

8. N. 

S. N. 8. 

N. 

S. N. S. N. 
Circle  N. 

Needle  N. 

to  S. 

i  '<  rrlc  S. 

Needle  N. Needle  S. 

O      - 61  01 
03 O       ' 

60  05 07 

0      I 
42  26 

24 
0       , 42  10 

08 O      ' 

65  12 

10 
65  11 

0      / 65  01 

64  59 

O       ' 
66  03 

01 

0       1 
IV,  43 

41 0       - 66  11 13 

66  12 

0       t 
65  26 

28 
0       ' 66  40 

42 0      / 

65  54 
52 

61  02 60  06 
42  25 

42  09 65  00 
66  02 

65  42 65  27 66  41 

65  53 

60°  34' 

42° 

17' 65° 

05-.5 

65° 

49-.S 

66°  17' 

Mag.  mer.  71°  19A5 

65°  28'.8 60°  03'.2 

t»'=38°  34'.  5 J 
lean     65°  4 

5' 

[Date,  October  14,  1882.    Station,  Uglaamie,  Alaska.    Gottingen  time.    Observer,  J.  E.  Max  field.    Dip.  circle  No.  23.    Needle  No.  1.    Time  of 
beginning,  lh  25*  a.  m. :  time  of  cndinc,  2  a.  m.l 

Polarity  of  marked  end  B  north. Polarity  of  marked  end  A  north. 

Circle  in  magnetic 

prime  vertical. 

Circle  east, 
face  east. 

rirele  east, 
face  west. 

Circle  west. 
face  east. 

Circle  west, 
face  west. 

Ciicle  west, 

face  west. 
Circle  west, 
face  east. 

Circle  east, 

face  west. 

Circle  east, 

lace  east. 

S. 
N. S. N. S. 

N. 

8. N. 
8.     |     N. 

S. 

N. S. K. S.           N. 

0       / 81  14 18 
o    / 

80  55 
59 

0       ' 
81    tn 45 0       ' 

81  23 
27 

0       / 
81  05 01 

0       / 81  04 
01 

o    - 
81  25 21 o     ' 

81  26 
a 

0       -            0       - 

81  27      81  28 
24           25 

0       ' 81  25 21 O      ' 81  26 

.'2 

o    / 

81  41 

45 

0      ' 

81  12 18 

O      1       |     O      ' 

81  36      VI  07 

40            11 Circle  JT.    • 
Needle  N.    72°  15' 
Needle  S.     74    27 

Ci'rcfc  H. 

Needle  N.     68      58 

Needle  S.     09    52 

81  16 80  57 81  42.  5  81  25     81  03 81  02.  5 81  23 81  24 81  25.  5  81  26.  5  81  23 81  24     81  43 81  14 

81  38     81  U'J 

810  06'.  5 

81° 

33'.  8 81°  02'.  8 
81°  23'.  5 81°  26'              81°  23'.  5 

81° 

M  I  Of.  '• 

810  20'.  2 810  is-.  2 81°  24'.  8 

81°  26' 

Mag.  mer.  71°  23' 
Ma 

810  is.  '7 
Me an         .  81°  2 

,'.4 

Resulting  dip,  81°  21' 

[Date,  October  14, 1882.    Station,  Uglaamie,  Alaska.    Gottingen  time.    Observer,  J.  E.  Maxfield.    Dip  circle  No.  23.    Xeedle 
No.  3,  4  deflecting.    Time  of  beginning,  2h  10™  a.  m. :  time  of  ending,  2"  50™  a.  m.l 

Needle  No.  3,  No.  4  deflecting.    \ Needle  No.  4,  weighted. 

Circle  east, Mic.  D, 

face  cast. 

Circle  east, 
Mic.  It, 
face  east. 

Circle  west, 

lace  west. 

S. N. 

S. 

N. S.           N, 

0        / 

60  40 
44 

0       / 
61  23 

27 
0       / 43  33 

37 
0       ' 42  14 

J8 42  16 

O      ' 65  53        lir.   r_ 
50           ::h 

«0  42 
61  25 43  35 6u  51.  5    G5  40 

Circle  west, 
face  east. 

Circle  east, 

face  west. 
Circle  east, 
face  east. 

S. X. 

S. 

N. S. 

N. 0       , 67  21 
17 

0       ' 
67  00 

66  56 
O       ' 

66  28 
32 0       • 

65  45 
48 O       ' 

67  13 
17 O      ' 

65  56 

69 

'.9       66  58       66  30 

Circle  in  majzm-tir 
prime  vertical. 

otnuy. 
Needle  N. 
Needlr  S. 

Circle  S. 

65  46.  5   07  15     I  65  57.  5: 

>  S. 

610  03/.  s               42°  5.J.  5 

1    s 67°  0- 

66°  OS'.  2 660  36-.  2 

Mag.  ernr.  71°  23' 

M    -.7 

•-' 

66° 

22'.  2 1 

,i «'=38°  0'.  5 Mean     1 16°  24'.  7 



EXPEDITION  TO  POINT  BARROW,  ALASKA. 
657 

[Date,  October  31,  1882.    Station,  TJglaamie,  Alaska.    <;<;:tin«rn  time.    Obnrrer,  J.  £.  Uufleld.    Dip  circle  No.  23.     Needle-  No.  I.    Time 
of  beginning,  2'  80™  a.  ui. ;  time  of  ending,  :<h  10™  lum.] 

Polarity  of  marked  end  A  north. Polarity  e.l  marked  .  i.d  /;  ,n,rth. 

Cii.-l, 

prime  vertical. 

Circle  east, 
1  ac-i  •  oast. 

(  'ircle  U  est, 

face  West.               face  r.isl. 

Circle  west, 
lace  west. 

Circle  west, 

face  - 

Circle 
cast. 

Circli face  went. 
droli 

east. 

S. 
N. 

S. 

N. 

s. 

X. 

S. 

N. 

S. 

N. 

S. X. S. X. S.           X. 

0 

81  41 45 
0       / 

81  06 
10 

0       ' 81  50 
tt 

O      ' 81   11 
11 

81  17 

14 

o     / 81  22 18 
O       ' 
81  21 17 

O       ' 
81  28 

21 

o      / 

M  Vi; 

23 

0        ' 
81  3i 11 

0       ' 81    1(1 oa 0       ' 

si   17 

111 

81  15 

o     / 
81  18 21 

O      ' 

Hg 

0       ' 81  01 05 

••'e  If. 

XeecIV   X.    72°  07' 
Nil-ill.   S.    71     21 

••It  8. 

Needle  N.   C9     47 
X."  die  S.    70    07 

61  43 81  08 81  52 
81  12.:, 81    I,'.  >JL  20 

81   111 
81  26 81  24.5 81  33 

81  08 
81  .YT.5 81  19.5 

81  32 81  03 

81°  25'.  5 81°  32'.  3 

81° 

17'.  8 81°  22'.  5 

81°  '-• 

8! 

:i8'.5 
17'.  5 

81°  28'.  9 81°  20'.  1 

-'()'.  2 

81"  28' 

M»g.  mer.  70°  W.  5 

Me an           81°  2J 

'.5 

Me an            81°  2- r.  i 

lU'snlting  dip,  81°  24'.  3 

[Date,  October  31, 1882.     Station,  Uglaamie,  Alaska.     Giittingen  time.     Observer,  J.  K.  Maxfield.    Dip  circle  Xo.  23.     Time  of 
beginning,  :)*  20™  a.  in. :  time  of  ending,  4"  a.  m.) 

Xeedle  No.  3,  4ite:l.-.-riiic. Needle  No.  4,  weighted. 

Circle  in  magnetic 

prime  vertical. 

Circle  east, 
Mic.  U, 

face  east. 

Circle  cast, Mic.  H,     . 

face  east. 
Circle  west, 
face  west. 

Circle  west, 
face  east. 

Circle  east, 
face  west. 

Circle'  east; 

face  east. 

S. N. S. X.             S. X. 
S.     '      X. 

8
;
 

N. 

S. 

N. 

o     / 
60  54 

58 

O       ' 01  15 
19 

O      ' 42  14 
18 O       ' 

41  34 
36 

o     / 
60  05 

01 
0       I 
65  54 

50 
0       '               0       ' 

66  49       66  34 
45             30 

0       / 
65  53 

57 

o     ' 

65  m 
06 

0       t 

67  Of! 

09 

O      ' 

65  05 
09 

Circle  JV. 
Needle  N. 
Xeedlo  S. 

Circle  S. 

Needle  X. 

Xc-edloS. 
00  56 01  17 42  16 41  35 

66  03 
65  52 66  47       66  32 

65  55 
65  04       07  07.  5 

65  07 

61°  00'.  5 41°  55'.  5 65°  57'.  5 
66=  39'.  5 65°  29'.  5 66°  07'.  2 

66°  18'.  5 
;v.4 

Mag.  mer.  70°  W.  5 

u'o  =  38°  29* Mean     66°  03'.  4 

(Date,  November  16,  1882.     Station,  rglnamio,  Alaska,     (ioltin^i-n  time.     Ol«ei vcr,  J.  E.  Maxtield.     Dip  circle  No.  23.    Needle  Xo.  1.     Timo inic\  Alaska.    GottiDgen  time.     Obseiver,  J.  ft.  Maxnelc 
of  becimiiiig,  I'1  50"  ii.  m.  ;  time  of  ending,  2h  52™  a.  m. 

Polarity 
of  nun  ked  end  U  north. 

Polarity 

of  marki'd  end  .1  in»tft. 

Circle  in  magnetic 

prime  vertic  al. 

Circle  east, 
east. 

Circle-  ea-t. t'ae-e  west. Circle 
face S. 

easl.  
' 

Circle 

i'.nv 
we'st, 

Circle 

t'ae-e west, 

west. Circle-  west, 
face  east. 

Circle-  east, fae-c-  west. 
Circle  east, 
face  east. 

S. X. 

O      ' 
81  26 

29 80  89 
81   111 

S. 

0      / SI    52 

48 

52 

0       / 
SI  13 

17 
11 
13 

X. S. N. S. X. 

0       ' 

81  22 
18 

27 
23 

S. NT. S. 

X. 

S. 

X. 

81  36 
38 

27 
30 

0       ' 

oa 

MI  :,:) 
55 

C       ' 
81   10 05 

18 
11 

0      / 

81  24 

21 

17 

111 

0       ' 

81  28 

24 

35 
31 

0 

81  06 02 
05 
02 

0      / 
81  12 

08 
14 
10 

0       ' 
81  21 

17 
23 

19 

O       ' 

81  40 

44 
46 

50 

O      ' 

81  13 
17 
10 
14 

O      1 

81  40 

44 
40 
41 

O      ' 

80  59 81  02 

HI  Or. 
09 

<  'ircle  N. 

Xeedle  X.  48°  14' Xeedle  S.  51     13 

I  •:,  , 

Nee  ile  x.  45    33 Xeedle    S.   51     17 81  32.  8 81  13.8 81  51.  8  SI  13.581  00.581  09.881  18.881  29.581  03.881  22.5 81   11 81  20 81  45 81  13.5 

81  42 
81  03.  8 

8K  23'.3 81°  32'.  0 
81°  05'.  2 

81°».J 

81° 

81°  15'.5 81°  29'.2 
81  '  22'.  9 

Mag.  mer.  49°  04' Of 
W.7 

H°  14'.4 

81°  26' 
Mean      M     21  .1 Mean     8t°2iy.2 

resulting  dip,  81°  ai'.S 

H.  Ex.  44- 

-83 



(553 F.XPKDITION  'in   I'OINT  liAKROW,  ALASKA. 

[Date,  Novt-iuliei-  1C.   !(>£!.     station,   Ugliuiiuie,  Alaska,     Cottiu^-n  inu«.     Ol. server,  ,1 .  K.  Muxli,  M.     Hip  li-rlc  No.  23. 
Needle  No.  3,  No.  4  delecting.     Xtee  Of  beginning.  2'55»n.  in. ;  time  of  trading,  4»  a.  m.) 

Needle  No.  3.  4  deflecting. Needle  No.  4,  weighted 
(  '.in-lii  in  w.i 

Jirime  vei  tieal. 
Jlie.  L>, 

face  • 

•  cast, 

MIo.B, 

face  east. 

Circle  we«t, west. Circle  west, 
f.H-e  i-il*t. 

Circle  east, 
face  west Clroli face  east. 

S. 

N. N. 

S. 

cr. 

s. 

N. S. S. 3. N. 

M  .VJ 

49 

0        / 59  30 
26 

o     / 42  15 
11 

O       ' 41  58 
42  02 

o     / 66  27 

23 

O       ' 66  11 
07 

O       ' 
60  01 

65  57 

0        ' 
60  10 

06 

0       ' 

in;  »•_• 

.06 

o     / 
65  24 

27 O        ' 

IH   .V. 
68  02 O        ' 

66  34 
lie  If  . 

1  :  <  •  N  . 

lie  s. 

,v. 

Needle  N. 

59  50.5 
59  28 

42  13 42  00 
66  25 66  09 65  59 66  08 66  04 65  25.  5 68  00 

06  3li 
59°39-.2 42°  06'.5 

66°  17' 

06°  03'.  5 
65°  44'.8 

67°  18' 
660  io'.2 66°  31'.4 Mag.  mer.  49°  04' 

K'=39°07'.2 M fan            66°  20' 8 

(Date,  NiivBiiiliM  :fD.  IfiKJ.    Station.  Uglaamie,  Alaska.    Gb'ttingen  time.    Observer,  J.  E.  Maxfleld.    Dip  circle  No.  2:1.    Needle  Nn.  1.    Tima 
of  beginning,  lh  10~  a,  m. ;  time  of  ending,  1*  66"  a.  m.) 

Polarity  of  marked  end  A  north. Polarity  of  marked  end  B  north. 

Circle  in  magnetic 

prime  vertical. 

Circle  east, 
face  east. 

Circle  east,      Circle  west, 
face  west,         face  east. 

Circle  west, 
face  west. 

Circle  west. 
face  west. 

Circle  west, 

face  east. 

('ilc-lr  i-ust. 

face  west. 

Circle  east, 

face  east. 

S. 
N. S. N. 

S. 
N. 

S. 

F. 
S. 

N. S.     1     N. S.          X. S. X. 

o     / 
81  19 

23 
0       ' 81  52 

56 

0       / 81  04 
07 

0       1 81  42 
46 

o     / 
81  33 

29 
O       1 81  10 

06 81  21 17 
o     / 
81  08 

04 
O        ' 81  40 

36 O       ' 

81  30 

26 

0       /            °       ' 

81  16     81  06 
12    1      02 

O      /          O      ' 

81  17    !82  01 21           04 

o     ' 

80  59 81  03 O       ' 

81  38 
42 

-.'••  2V. 

Needle  N.  50°  01' 

s.  :,:i   28 

circle  S.      ' 
Net-tile  N.  51     07 

S.    50     12 

Mag.  mer.  r,l°  12' 

81  21 81  54 8)  Of.,  r,  81  44 81  31      81  08 81  19 81  06     81  38 81  28 81  14     81  04 81  19     82  02.  5  81  01 81  40 

81° 

37'.  5 

81° 

24'.  8 

81° 

19-.  5 

81° 

12'.  5 81°  33'                81°  09- 81°  40».  8 

81° 

20".  5 

81°  31'.  2 

81°  16' 
81"  21' 

:(K.  6 

tie 
ivn    ...  81°  2; 

'.6 

Mean            81°  25'  8 

Resulting  dip     81°  24'.  7 

[Date.  November  30,  1882.    Station,  Dglaamie,  Alaska.    Gb'ttingen  time.    Obseiver,  J.  E.  Ma 
fleeting.    Time  of  beginning,  2'  05"  a.  m. ;  time  of  ending,  2*  40™  a.  m. 

Maxfleld.    Needle  No.  3,  4  tie- 

Needle  No.  3,  4  deflecting. Needle  No.  4,  weighted. 

Circle  in  magnetic 

prime  vertical 

Circle  east, Mic.  D, 

face  east. 

Circle  east, Mic.  R, 

face  east. 

Circle  west, 

face  west. 

Circle  west, 
face  east. 

Circle  east, 

face  west. 

Circle  east, 

face  east. 

S. 

N. 

S. 

N. S. N. 

S. N. 
S. 

N. 

S. 

N. 

o     / 65  22 
26 

o     / 06  05 
09 

O       ' 65  59 
66  03 O       1 

66  65 58 

If  AT. 

Needle  N. 

Needle  S. Circle  8. 

Needle  N. 
NVell!.'    S. 

59  31 
34 

58  23 
27 

42  30 
27 

41  48 
46 

05  14 

11 
65  29 

25 
65  02 64  58 65  27 

24 

59  32.  5 58  25 42  28.  5   41  47 65  12.5 65  27 65  00 65  25.5 65  24 68  07 66  01 66  56.5 

58°  58'.  8 42°  07'.  8 65°  19'.  8              65«  12'.  8 
05°  4y.  5 

66°  28'.  8 

6f.°  16'.  3 66°  07'.  2 
Mag.  mer.  51°  12' «'=  39°  26'.  7 Me.in     fir,'  41'.  8 



MXIMODITION  TO  POINT  MAIMIONY,  ALASKA. 

[D  i'i-    livi-cmUer  14    1PR2.     Stnlion.  l:u'lnamio,  Alaska.    Guttinffen  time.     Olmi-rvfi ,  .T.  K.  Manfleld.     Dip  rirclo  No  Kl. 
•  if  beginnta  ED.;  ttme  of  ending,  1*  5811  a.  nu] 

No.  1.     Time, 

p 

Circle 
face  cast. 

i  !.ed  iMiil  I:  nurth. 

fWOWPKt.                tad-  east.                 I'ai-c    A. 

Polarity  of  marked  end  A.  nort 

Circle  went,   '  Circle  wear      ' 
fare  ireit.         r."  •  mat         tm-e  ., 

/ 

Circle  ca.il           Ciirli'M  In 

prim 

S. 

N. 
o. 

N. S,          N. 

S. 

jr. S. v S. 

S. 

S. X 

O       ' SI  42 
M 

o    / 
81  07 

11 

o     ' 
81  54 

88 
O      ' 81  23 

27 
81   1L'     81  11 

08           M 
81  16 

12 

O      1 81  20 
16 

0      - 81  19 

15 

O      ' 
81  21 

16 O       ' 

81  20 

10 

O      '           o      ' 

81   14     81  37 111           41 
O      ' 

si  07 

11 
0     i 81  43 

47 

81  13 
17 

Circle  If. 

X.     15°  02' Circles. 
Needle  N.     14    15 
Xecdle  S        17     33 

81  44 81  09 81  5C 81  25 81  10     81  08.5 81  14 
81  18 

81   17 
HI   18.  r.81  18 81  12     81  39    181  09 81  45 

81  15 

81°  26'.  5 81°  40'.  5 81°  (IB'.  2 

Hi- 

81° 

17'.  8 

81° 

IV 

81° 

24' 

81 

si    ;«'.  5 81°  12'.  6 81°  16'.  4 

81°  27' 

Matc.mer.  16    46 

& [can       ...  81°  23' 

Me 

.  81°  2 
.7 

Resulting  dip,  81°  22'.  4 

1 1);. i.'.  Dei-ember  14.  1882.     Station,  TJglaamie,  Alaska.     Guttingon  time.     Observer,  J.  E.  Maxfleld. 
Dili  circle  N<>.  'J:i.     Needle  No.  3,  4,  deflecting.     Time  of  beginning,  2»  a.m.:  time  of  ending.  3h  a.  m.| 

Ni-.-illi.  No.::.  No.  4  deflecting. 

Ciivleeast, 
Mk-.  D, 

face  east. 

CM  rle  east, 

i:. 

face  east. 

Circle  west, 

face  wi-st. 

Circle  west, 
face  east. Circle  1-^isl, face  west. 

Circle  east, 

face  east. 

S.            H. S.            S. 

S. 

N. S. N. 

S. 

N. 

S. 

N. 

O      '                O      / 

5H  51!        58  51 
48             47 

0      '                0      / 

42  24        41  12 
28              16 

O      ' 
65  54 

50 

o    / 65  52 
48 0      ' 

66  28 
24 0      ' 

66  13 
09 

o    / 66  46 
50 O      ' 

65  23 

27 

0      / 

66  .77 

1)7  M 
0      / 

66  03 

07 

58  50       58  40 42  26       41  14 

41°     •.!!• 

65  52 65  50 
66  26 66  11 66  48       65  25 

66°  oir.  -, 

66  58.  5 
66  05 

58°  49'.  5 

65° 

sp 

66°  18'.  5 
66°  31'.  H 

66°  04'.  8 66°  19'.  2 

«'=39"  41)'.  2 M.-an      66°  12' 

[I>at<-,  .r.iuuaiv  I.  l Staiion,  !  L'ht:tinie,  Al:isk:i.     (JiitthiL^n  time..     Oltsrrv.-i,  J.  K.  Muxlidd      Dip  riiri.-  No.  23.     Needle  No.  1     Time  of 
I-,  •u.niiini:,  I'1  20™  a.m.;  time  of  ending,  lh  55111  a.  in.] 

Polarity  of  marked  end  A  north. Polarity  of  marked  end B  north. 

Circle  in  magnetic 

pntne  vertical. 

Circle 
face 

S. 

i-a  it 

east. 
east,      Circle  west, 

face  weal.           face  east. 
Circle  went. 
face  west. 

Circle  west. ;;ice  west. Circle  \veM faee  east. 
faee 

vest. Circle  cast faee  ea*t._ 

N. 

S. 

X. s. 

s. 

\. 
o. 

N. S. S. 

N. S. 

.V. 

O       ' 

81  37 

41 

o     / 
81  09 II O         ' 

81  41 

4.-, 

O       ' 

81   02      81   12      si    17 

01-           l-j 
0      ' 

81   (IS 114 
0       ' 

si  20 

1C. 

n  26 21 
0       / 

81  31 

27 
0       ' 81  OS      SI   12 01            08 0       ' 

81  47 

R O       ' 81   2li 30 81  05 
Oil Oirclf  ff. 

Needle  N.    S2    21 
Needle  S.    M    04 

Oirele  a. 
Needle  N.    80    02 
Needle  S.    77    40 

81  39 81  11     81  43 81  04 81   1(1     SI    14.5 81  06 
81   18 

81  23.  5  81.  29 81  08      81   10 81  49.  581  20.  5 81  28 
81  07 

.-:;•.  r. 
,2'.  2 

81° 

12' 

26'.  2 

81°  us 

81° 

35' 

81°  17'.  !> 

-1.2 
12'.  1 

17'.  1 

81°  •;•' 

Mag.  mer.    80    47.!' 

Mean     81°  :8'.2 

Resulting  clip,  81° 
in-,  n 

Mean    
si"  21'.  6 



660 EXPEDITION  TO  POINT  BAEEOW,  ALASKA. 

(Date,  January  1, 1883.    Station,  Fglaamie,  Alaska.    Giittingen  time.    Observer,  J.  E.  Mnxfield.    Dip  circle  No.  23.    Needle 
No.  3,  4  deflecting.    Tune  of  beginning,  2h  a.  m. ;  time  of  ending,  2*  25"  p.  m.j 

Needle  No.  3,  No.  4  deflecting. Needle  No.  4,  weighted. 

Circle  in  magnetic 

prime  vertical. 

Circle  east, Mic.  D, 

face  east. 

Circle  east, Mic.  R, 

face  east. 

Circle  west, 
face  west. 

Circle  west, 
face  east. 

Circle  east, 

face  west. 

Circle  east, 

face  east. 

S. 

N. 

S. 

N. S. 

N. 
S. 

N. 

S. N. 

8. 

N. 

0         / 

66  01 05 

66  03 

Circle  fT. 

Needle  N.      »      ' Needle  S. 
Cinl«  8. 

Needle  N. Needle  S. 

Mag.mer.    80    47.5 

59  Hli 02 
58  58 

54 
42  33 

36 

42  34.  5 

41  2) 

•2t 

05  43 
39 

65  32 
28 

66  42 
38 65  20 16 

05  18 

65  38 

4-> 

65  13 17 

65  15 

66  50 67  00 

59  04 58  50 41  22 05  41 65  30 66  40 65  40 66  58 

59°  00' 
41°  58'.  2 65°  35'.  5 

65°  59' 

65°  27'.  5 

66°  W.  5 

65°  47'.  2 

65°  59- 

«'=39°  SO*.  9 M ean         .  65°  53 

.1 

[Date,  January  14,  1883.    Station,  Uglaamie,  Alaska.    Gottingen  time.    Observer,  J.  E.  Maxfleld.    Dip  circle  No.  23.    Needle  No.  1.    Timo 

of  beginning,  I1'  '-'S™  a.  m. ;  time  of  ending,  2'1  05'".] 

Polarity  of  marked  end  J?  north. Polarity  of  marked  end  A  north. 

Circle  in  magnetic 

prime  vertical. 

Circle  east, 
face  east. 

Circle  east, 
face  west. 

Circle 
face 

west, 

east. 
Circle  wc.^t, 
face  west. 

Circle  west 
face  west. 

<  'ill  If  vrest, 
liu  •!•  east. Circle  east, 

face  west. 
Circle  east, 

face  east. 

S. 

N. 

S. 

zr. S. N. S. N. S. N. 

S. 

N. 

S. 
N. 

S. TK. 

0      1 

81  33 
36 

0      ' 

80  51 55 
0      / 81  56 
82  00 

81  11 
15 

o    / 81  06 
02 

O       ' 81  13 

on 81  11 

0      ' 
81  24 

19 

81  21.  5 

0      / 

81  37 

a 0      / 
81  10 

0(i o    / 
81  21 

17 

0      ' 
81  12 

08 0       ' 
81  32 

28 0      / 
81  V, 49 O      ' 

81  08 

12 
0      / 

81  51 

55 0       1 81  09 13 

Circle  N. 

Needle  N.  20°  W NeedleS.    23    19 

Circle  S. 

Needle  N.  19    33 
NeedleS.    17    16 

Mag.mer.   20    02 

81  34.5 80  53     81  58 81  13     81  0* SI  35 81  08 81  19     81  10 
81  30 

81  47 
81  10 81  53 81  11 

81°  13'.8      |      81°  35'.5 81°  07'.5 81°  28'.2 
81°13'.5              81 

81°  28'.5 

81°  32' 

iM'.C 17'.8 
81°  16'.8 81"  30'.2 

11 

i-an       ...  81="  ' 
1.'2 

Me in             81°  23 

.5 

Resulting  dip g 

0  22'.  4. 

(Date,  January  14,  1883.      Station,  Uglaamie,  Alaska.      (lottiugt  D  time.     Observer,  J.  E.  Max  field.     Dip  circle  No.  23. 
Nredlo  No.  3,  4  deflecting.     Time  of  beginning,  2b  10m  n.m. ;  time  of  ending,  2b44IRa.m.] 

Needle  No.  3,  No.  4  deflecting.    ;                                      Needle  No.  4,  Weighted. 

Circle  in  magnetic 

prime  vertical. 

Circle  east, Mic.  D, 

face  east. 

Circle  east, Mic.  E, 

face  east. 

Circle  west, 
face  west. 

Circle  west, 
face  east. 

Circle  east, 

face  west. 

Circle  east, 

face  east. 

S. 

N. 

S. N. S. N. 

S. 

N. S. 

'N. 

S. 

N. 

0        / 60  19 
15 

0        / 

60  16 

12 

O        ' 43  42 
45 

o     / 
43  24 

28 

o     / 
05  44 40 

o     / 65  30 
26 

o     / 
68  32 

28 

O        ' 

68  30 
M 

O        ' 65  36 
40 0        / 64  52 

56 o     / 67  17 21 

67  19 

0        / 66  24 
27 

Circle  N. 

Needle  N.    °      ' Needle  S. 

CirdeS. 

Needle  N. 

Needle  S. 

60  17 60  14 43  43.  5 43  26 65  42 65  28 68  30 68  28 65  38 64  54 66  25.5 

eoois-.s 43°  34'.8 65°  35'                    68°  29" 

65°  15' 

66°  52'.2 

67°  02' 

66°  MM 

Mag.  mer.  20°  02' «'=D8°  04'.8 
Mean     66°  33' 



EXPEDITION  TO  POINT  BARROW,  ALASKA. 6G1 

[Date,  Jannary  81,  1883.    Station,  Uglaamio,  Alaska.    Gottingen  time.    Observer,  .T.  E.  Maxfleld.    Dip  circle  No.  23.     Nn -ille  N'o.  1.    Tima 
of  beginning,  1*  40"  a.  m. ;  time  of  ending,  2"  25"  a.  m.) 

Polarity  of  marked  end  A.  north. Poluiity  of  marked  end  It  north. 

Circle  in  magnetic 

prime  vertical. 

Circle  east, 
face  east. 

Circle  east, 
face  west. 

Circle  west, 
face  east. 

Circle  west, 
face  west. 

Circle  west, 

face  west. 

Circle  west, 

face  east. Cirri face  west. 

i'n,  ]..  oast, 

face  east. 

S. K. 

8.  ' 

N. S, 

N. 

S. 

N. 
8. 

N. S. N. 8. 

N. 

8. 

N. 

Circle  If. 

Needle  N.  88°  37' 
Needle  S.  91    29 

Circle  t,: 
Ncidle  X.  87    01 
.N,,dl,,  S.  87    33 

81  44 
48 

81  13 
18 

81  40 44 81  08 

12 
81  14 

09 
81  27 

23 

81  22 

18 

81  32 
27 

81  32 

28 

81  34 

30 

81  05 

01 

81  la 

05 81  48 • 
81  16 

21 

81  33 87 

81  02 

06 

81  48 81  15.5 81  42 81  10 81  11.5 
81  25 

81  20 81  29.  5 81  30 81  32 81  03 SI  07 81  50 81  18.5 xi  :<r>    81  04 

81"  30'.  g 
81°  26' 

81°  18'.  2 81"  24'.  8 81°  3V 

81°  05< 

81°  34'.  2 

81° 

19*.  5 

81°  28'.  4 81°  21'.  6 

81°  18< 

81°  26'.  8 Mng.  mer.  88    40 

Me an            81°  2£ ' lie an         .  81°  K 

'.4 

Resulting  dip,  81°  23'.  7 

(Date,  January  31, 1883.    Station,  Uglaamie,  Alaska.    Gottingen  time.    Observer,  S.  E.  Muxfleld.    Dip  circle  No.  23.    Needle 

No.  3,  4  deflecting.    Time  of  beginning,  21'  3Cm  a.  m. ;  time  of  ending,  2"  57"  a.  m.] 

Needle  No.  3.  No.  4  deflecting. Needle  No.  4,  weighted. 

Circle  in  magnetic 

prime  Yertical. 

Circle  east, 

Mir.  1). 
face  east. 

Circle  east, Mie.  R, 

face  east. 

Circle  west, 

face  west. 
Circle  west, 
face  east. 

Circle  east, 

face  west. 
Circle 
face 

east, 

east. 

8. N. 

S. 
N. 

S. N. 

S. 

N. 

S. 

N. 

S. 

N. 

o     / 

58  45 
41 

0       ' 

59  00 
58  56 

o     ' 42  27 
30 

0      1 41  10 
14 

O       ' 66  56 
53 

O      ' 
66  08 

04 
O      ' 66  52 

48 
0       ' 
06  48 

45 o    / 65  12 

16 

O      ' 

64  38 

42 

0       ' 
67  18 

•   21 

9       ' 
66  26 

30 

Circle  N. 

Needle  N.      •       ' Needlo  S. 

Circle  8. 
Needle  N. 
Needle  S. 

58  43 58  58 42  28.  5 41  12 66  54.5 66  06 66  50 66  46.  5 65  14 64  40 67  19.  5 66  28 

58°  50<.  5 41°  50<.  2 66°  30'.  2 66°  48'.  2 

64°  57' 

66°  53'.  8 

66°  39<.2 65°  55'.  4 Mag.  mer.  88    49 

«'=39°  3V.  6 
Mean     66°  17'.  3 

[Date,  February  14,  1883.    Station,  Uglaamie.  Alaska.    Gotting.-u   time.    Observer,  J.  E.  Maxfield.     Dip  circle  No.  23.     Needle  JTo.  2. 
Time  of  beginning,  1*  55"  a.  m. ;  time  of  ending,  2k  27"  a.  m.] 

Polarity  of  marked  cud  li  nortli. 1'olai  ity  of  marked  end  A  north. 

Circle  in  magnetic 

prime  vertical. 

Circle  east, 
faco  eabt. 

Circle  c;ist, 
face  west. 

Circle  west, 

filer  <•;[»!. 

Circle  west, t'aee  \vest. 

M  est. 

I'.ltl-    UI.HI. 
Circle face  Chst. 

Circli 
face  west. 

Circle  east, 

face  east. 

8. N. 

S. 

N. 
S. 

N. S. 

!N\ 

S. N. S. 

N. 

8. 
N. 

S. 

N. 

0       ' 

81  44 
50 

o     t 
81  18 

25 

0       / 

81  33 
39 

O       ' 

81  08 
15 

O       ' 81  26 
19 

O       ' 
81  29 

23 

O       ' 
81  28 

?1 

0       ' 81  30 

23 

0       ' 81  30 
a 

O       ' 
HI  27 

20 
O       ' 81  20 

14 

o     / 81  17 
u 

0       ' 81  40 

56 

0       / 

81  20 27 
O       ' 

81  28 
35 O       ' 

81  05 
IS 

CirdeN. 

Needle  N.  78°  28 Ni-.'.llc  S.  81    48   • 

Circle  S. V.-fill,'  \.  77    07 

Nfi'dlo  S.  79    41 

81  47 SI  21.  5 81  3C 81  11.5 
•81  22.5 

81  26 81  24.  5 81  26.  5 81  20.  5 81  23.  5 81  17 81  13.5 81  52.5 81  23.  5 
81  31.  5 81  08.5 

u°  at1.  2 81°  23'.  8 81°  24'.  2 Cl°  25'.  5 

81° 

IP.  a 

81°  38' 81»  20< 81<>29' 
81°  24'.  8 

W.  1 
81°  29' 

Mag.  mer.  79   16 

Mean     81°  26'.  9 Mean     81°  24 

'.0 

Kf  suiting  dip,  81°  25'.8 



662 i:.\J'EDITION  TO  I'OINT  BA  If KOW,  ALASKA. 

[Date,  yebniarv  14,  1883.        SUtion,  Uglanmie,  Alaska.    Gottingeu  time.    Observer,  J.  E.  Miixficld.    Dip  circle  No.  23. 
Needle  Nos.  3, 4  deflecting.    Time  of  licgiiining,  2b  32  a.m. ;  Time  of  ending,  3'  a.m.] 

Needle  No.  3,  4  deflecting. Needle  No.  4,  weighted. 

in  magnetic 

prime  vertical. 

('in 

Mi,'    D. 

face  ' 

Circle Mk 
face  east. 

Circle  west, 
face  west. 

Circle  west, 
face  cast. 

Circle  tuult, 
•Ml 

Circle  east, 

face  east. 

s. N. S. N. 8. N. 

S. 
N. 

S. 

H. S. N. 

O     ' 
69  11 

07 
O      ' 58  41 

34 O     ' 
42  30 O     ' 41  19 

21 

41  20 

O      ' 06  15 

12 

O     ' 

65  47 
43 0      ' 66  08 06 0      ' 

6fl  00 
65  58 

O     ' 

66  01 

O     t 

65  07 
10 

0      / 

66  35 37 
o    / (if,  30 

Circle  N. 

If.         •    ' Needle  S. 
If  S. •   \. 

NcedV 

79  16 

59  09 :.S  37.  :>    42  29 86  13.5 65  45       66  07 85  59 66  02 65  08.  5 66  36 65  31.  5 

41°  54'.  6 66  58.2 .      66  03                        U.1  35.  2 66  03.8 

66  01.1 
65  49.5 

u'=  39°  36'.2 M can             65  55 1 

[Date,  February  28,  1883.    Station,  Uglaamie.  Alaska.    Gottincen  time.    Observer,  J.  E.  Maxfield.    Dip  circle  No.  23.    Needle  No.  2.    Time 
of  beginning,  llh  101"  p.  ro.  ;  time  of  ending,  11*  40™  p.m.] 

Polarity  of  marked  end  A  north. Polarity  of  marked  end  H  north. i 

Cilcle  in  ii:.i2lictic 

prime  vert  ical. 

Circle  east, 
faee  east. 

Circle  cast.      Circle  west, 
face  west.          face  east. 

Circle  west.      Circle  west, 
face  west.         face  west. 

Circle  west, 

face  east. 
Circle  cast, face  west. 

Circle 

face  east. 

8.       :       N. 8. X. 

S. 
N. 

8.     ;     N.         S. N. 

8. 
N. 

S. N. 

S. 

O      '           0      ' 

81  45     31  10 
50           14 

O       ' 81  48 O       ' 81  11 

14 
O       ' 81  15 

10 
o     / 81  23 

19 

O       '            O       '            O       ' 

81  24     81  29     81  18 
20            24            14 O      ' 

81  24 
20 0       / 81  26 

22 

o     / 81  32 
28 O       ' 

81  38 
42 O       ' 

81  04 

08 

O       '          !  O       ' 

81  37 

41      • 

I'ircleJf. 

K.c.l!.   N.     TIP  12' 
Needle 

OM 

Nceille  -V      70    56 
S.       HI     48 

SI  47.  S  81  12 81  50 81   12.5 81  12.  6 81  21 8.1  22      81  26.  5  81  16 
81  22 81  24 

81  30 
81  40 

81  06 
81  89      81  01 

81»  29'.  8 

81° 

31'.  2 

81° 

16'.  8 81°  24'.  2            81° 

19' 

81° 

27' 

81° 

23'                61  r 

81° 

3»'.  5 81°  20'.  5 

81^ 

23' 

81°  21'.  5 Map.  nier.     80    12 

M >an            81°  2 

5.  '5 

Me on            81°  2 

t'.2 

Kesnltinf;  ilip,  81° 
23'.  8 

[Date.  February  28.  1883.    Station.  Uglaamie,  Alaska.     Giittingen    time.     Observer,  J.  E.  Maxfield.    Dip  circle  No.  23. 
Needle  No.  3.  4,  deflecting.     Time  of  beginning,  II1'  •;;!'''  n.  m. ;  tin:,  of  emlinj:,  12''"'  07  a.  m..  March  1.] 

Needle  No.  3,  4  deflecting. 
Needle  Nn.  1,  wei-'.itud. 

Circle  east, MicD, 

face  east. 

Circle  east, 
Micll. 

face  east. 

Circle  west, 
face  west. 

Circle  went. 
face  east. 

Circle  east, 

face  west. 

Circle  east. 
face  east. 

Circle  in  magnetic 

prime  vertical. 

S. 

N. 

S. 

"N" 

S. 

N S. 

N. 
S. 

N. 

B. 

0      ' 59  21 
16 

O      1 59  00 
58  55 

O      ' 43  56 
44  00 

42  32 

35 

o    / 66  09 
M 

O       ' 65  54 O       ' 

66  28 

22 
O      ' 

t;fi  it; 

O      ' 
66  42 

47 

65  54 i;  ;  mi 
0       . 
65  57 60  02 o     ' 

""  -iS 

Circle  N. 

NtadleN. 
Needle  S. 

Circle  S. 

Needle  N. 

:,.  S. 

Mag.  mer.        80  12 

6»  18.  5 58  57.5 43  58 42  33.  :,    66  06.  5 05  51 OB  25 CO  00.  5   66  44.  5 
65  57 

65  59.  5 05  20.5 

59°  08' 
43°  15'.  8 65°  58'.  8 Hi:     12'.  8 

66°  20'.  8 

65°  40' 

1 

66° 

03'.  8 
66°  OCK.4 

«'=38°48'.  1 
Mean     66°  03' 

.1 



KXI'KDITION  TO   POINT  HARROW,   ALASKA. (563 

[l>;ite.  March  14.  1883.     Station.  TT;_"  In.     <;i«ltin«ra  time.    Oliservrr.  •'.  K.  M.txfii>M.     I 
of  beginning,  12*  45"  a.  m. :  time  of  railing,  lu  20™  a.  m.J 

•  eille  No.  2      Tiiim 

Polarity  of  m.trked  end  1?  north. Polarity  of  marked  end  A  narOi. 

-,'netir 

]H  ime  vi-i  r 

Cirri 
l.l'T  e;l«1. Circ!< 

fail 

Circle  \vesi, 
face  cast. 

Circle  «  eHt, 
l;iee  -.vest. 

Circle  west, 

face  we-,t. 
Crrofe 
face  l 

Circle  cant, 

face  west. 

•  Mint, 

face  east. 

N. Jf. S.      i      N. S. N. 

S. 
N. 

8. 

N. N. 8. V 

0       I 

81  49 81  20 28 0      ' 81  20 
o     / 
80  56 
hi   02 

80  59 

0       ,         [  0       ' 
81  24     !H1  17 

17     ,       11 
O      / 
81   14 

08 
o     / 81  24 

18 

O      ' 

81  29 

22 

O       ' 81  27 
20 

o     / 81  25 

18 0      ' 

XI  27 

20 

81  38 
45 

0     r 81  23 

30 

O      ' 

81  22 

• 

O      ' 

80  58 

81  02 

Circle  A'. 

•:•>      01' 

Feedl 

Circle  K. Needle  N.  78    04 
Ik  S.  79     59 

81  52 81  24 81  24 81  20.  581  H 81  11 81  21 81  25.5 81  23.5 81  21.  5 81  23.581  41.5 81  20.  5 KI  25.  r, 80  50 

81°  38' 81°  11'.  0             81°  17'.  2 81"  16'              81°  24'.  5 
81°  22'.  5 

81°  34' 

81°  12'.  2 

Mag.  mor.  81    02.  5 81°.  24'.  K 81°  16'.  6 81°  23'.  5 
810  28'.  1 

Me 

an     81°  20'.  7 

M. 

an.     .  .  81°  23 r.i 

Resulting  dip,  81°  22' 

[Date.  Miirrb  14.  1x83.    Station.  Tlglaamie,  Alaska.    Gottingen  time.    Observer,  J.  E.  Maxiield.    Dip  circle  No.  23.    Needle 
No.  3,  4,  deflecting.     Time  of  beginning.  lh  231"  9.  in.  ;  time  of  ending,  21'  a.  BO.] 

Needle  No.  ::,  N,>.  4  deflecting. Needle  No.  4,  weighted. 

Circle  in  magnetic 

prime  vertical. 
Cireli M    H. 

face  < 

Cirele  east, M.K, 

face  cast. 

Circle  west, 
face  west. 

Circle  uest. 
face  east. 

Circle  east, 

face  west. 
Circle  cast, 

face  east. 

S.              X S. N. S.      '      N. 

S. 

N. S. N. 

S. 
N. 

OircUN. 

Needle  N.     °      ' 
Needle  S 

-It  S. 

Needle  N. 

Needle  S 
Mag.mer.    81    02.5 

0       '               0       ' 

59  30 
22        58  52 

0        ' 

4'J  IS 

20 

O       ' 41  40 
42 

0       /               0       / 

05  42      165  30 
38             26 

0       / 66  32 
28 o    / 

66  19 

16 

O      ' 
66  30 

33 

O      ' 
65  46 

50 O      1 

66  52 
56 O      ' 

65  58 
66  02 

50  26       5"  5G 4.'  19  • 41  41 65  40       65  28 66  30 66  17.5 
66  SI.i  Ti 

65  48 
66  54 

66  00 

59°  11' 

42° 

65°  34' 
66°  23'.  8 66°  09'.  8 

68°  27' 
05°  58'.  9 66°  18'.  4 

«'=39°  24'5 Mean     66°  08'.6 

[Date,  March  25, 1883.     Station,  Ugl»mie,  Alaska,    tiottingen  time.    Observer,  J.  E.  Maxfield.    Dip  eircle  No.  23.    Needle  No.  2.     Time  of 
beginning,  9"  40™  p.  m.;  time  of  ending.  10''  20»  p.  m.] 

Polarity  of  marked  end A   north. Polarity  of  marked  end   B  north. 

Circle  eas:                                   '  lie!.;  west, 

face  eawt.            l':iee\vest.             l';H-e  e;lRt. 

Circle  west, 
!;]<  e  west. 

Circle  went, 

face  w  est  . 

Circle  west, 
face  east. 

Circle  east 

face  west. 

Circle  east, 

face  east. 
1    Circle  in  mngnetir 

prime  vertical. 
S.             N. 

S. 

N. 

^ 

N. 

S. N. S. jr. S. N. 

S. 

N. S. 

N. 

0       - 
81  51      XI    21 

H           26 

O       ' 
81   41 

46 

o     / Rl  12 

16 

O       ' 81  20 

1C 

O       ' HI    18 
14 

o     / 81  28 

24 

0       ' Rl  27 
23 

0       / 
81  36 31 

0       ' 

si  :i:i 
29 

O       ' 

81  26 22 o     ' 
81  25 

20 
0       ' 
81  37 

a 0       ' 
81  09 

11 O       ' 

81   45 

49 O       ' 

81  17 
22 

Circle  K. 

Needle  N.  71     16' NeedleS.  70    42 
Circle  .V. 

Xeedl..  N.  71!    24 
Needle  S.    77    22 

Mag.  mor.  76   11 

81  5.-).  :>«!  2:!.5 81  43.581  14 81  18 81  16 81  26     81  24.  5  81  33.  5 81  31 
81  24 

81  22.5 
81  39.5 81  11 

81  47 81  19.  5 

81°  :;: 

17' 

.1 

81°  32'.  2 81°  23'.  2 
8P  25'.  2 BT.1 

81=  34'.  2 
81°  21'.  1 

••r.  7 

81°  29'.  2 

Me.l.l       .-     ..     XI M.-.m      81°  28'.  4 

KcMilting  dip,  81° 

28" 



GG4 EXPEDITION  TO  POINT  BAEKOW,  ALASKA. 

[Date,  March  31, 1883.     Station,  TTgl»amie,  Alaska.    Giittlngen  time.    Observer  J.  E.  Maxfield.    Dip  circle  No.  23.    Needle  No.  2.    Time  of 
beginning,  106  15m  p.  m.;  time  of  ending,  10h  40m  p.m. 

Polarity  of  marked  end  B  'north. Polarity  of  marked  end 

4.  north. Circle  in  magnetic 

prime  vertical. 

Circle  east, 
face  east. 

Circle  east, 
face  west. 

Circle  west, 
face  east. 

Circle  west, 
faco  west. 

Circle  west, 
face  west. 

Circle  west, 
face  east. 

Circle  • 
face  west. 

Circle  east, 

face  east. 

8. N. S. 

N. 

S. N. 8. 

N. 
S. 

N. 

S. 

N. S. N. 8. N. 

Circle  N. 

Needle  N.  80°  38' 
NeedleS.  82    28 

Circle  S. 
Needle  N.  80    44 
Needle  S.  82    14 

Mag.  mer.   81    31 

81  56 
82  00 

81  43 
48 81  59 82  03 

81  30 
35 

80  52 
48 

80  49 
45 81  27 23 

81  25 
20 

81  11 
07 

81  12 

(17 

81  25 
20 

81  22 

18 

81  58 

82  03 
81  29 

34 
81  48 

53 
81  17 

21 

81  58 81  45.  5 82  01 81  32.  5 80  50 80  47 81  25 81  22.5 
81  09 

81  09.  5 81  22.  5 
81  20 

82  00.5 81  31.5 81  50.5 81  19 

81<>  5ii.  g 81»  4g/.  g 80°  48'.  5 81°  23'.  8 81°  W.  2 
81°  21'.  2 

81°  46' 

81° 

34'.  8 
81°  W.  3 81°  06'.  2 81°  15'.  2 

81°  4<K.  4 

M ean     81°  ! !7'.8 Me an              81° 27'.  8 

Kesulting  dip,  81°  27'.  8 

[Date,  March  31,  1883.    Station,  Uglaamie,  Alaska.    Giittinu'cn  time.    Observer,  J.  E.  Maxfield.    Dip  circle  No.  23.    Needle 
No.  3,  4  deflecting.    Time  of  beginning,  2b  05"  a.  m. ;  time  of  ending,  2b  35™  a.  m.  ] 

Needle  No.  3,  No.  4  deflecting. Needle  No.  4,  weighted. 

Circle  in  magnetic 

prime  vcrtiriil. 

Circle  east, Mic.D, 

face  east 

Circle  east, Mic.  E, 

face  east. 

Circle  west, 
face  east. 

Circle  west, 
face  east. 

Circle  e;ist, 
t:u-r  west. 

Circle  cast, 
fiiee  east. 

S. N. 

S. 

N. S. N. S. N. 

S. 

N. S. N. 
Circle  2f. 

Needle  N.  80°  48' 
Neetlle  S.     81     86 

Circle  S. 
Needle  X.   78    2D 

:.    S.     79    15 

o     / 61  17 
11 

O         ' 
61  02 
60  56 

O        ' 
43  09 

12 

o     / 
42  05 

08 

0        / 
65  29 

25 
o     / 65  17 

13 
O        ' 65  50 

46 

o     /     I   o     / 
i!.'.  '-'-I       65  32 

28     j        36 

0        ' 
64  55 

58 0        ' 66  59 67  03 

0        1 66  02 
06 

61  14 60  59 43  10  5 42  06.5 65  27 65  15 
65  4S 

65  30 65  34 
04  56.  5 

07  111 
60  04 

61°  06'.5 42°  38'.5 

65° 

21' 
65° 

39' 

65°  15'.2 
66°  :: 

Mummer.  80    02 

65°  30' 
65°  53'.8 

u'=38°  07.5 
Mean     65°  41'.9 

(Date,  April  14,  1883.    Station.  TJglaamie,  A lasku.    Giittingen  time.    Observer,  J.  E.  Maxfiold.     Dip  circle  No.  23.    Needle  No.  2.     Time  of 
bejlililiili'.',  J-'1  :«'"  :i.  in.  :  time  (if  ending,  lk  05"  a.  in.  I 

Polarity  of  marked  end  A  north. Polarity  of  marked  end  K  north. 

Circle  in  magnetic 

pi  Hue  vertielil. 

Circle  east, 
face  east. 

Circle  east, 
face  west. 

Circle  went, 
face  east. 

Circle  west, 
litre  West. 

Circle  west, 
face  west. 

ciivlt-  west, 

face  eaat. 

Circle  east, 

face  west. 

Circle  east, 

face  easi. 

a 
N. 

S. 

N. 

•  N. 

8. 

N. 

S. 

N. 

S. 

N. 

S. 

N. 

N. 
O      1 
81  42 48 0      / 

81  16 

L'2 

O      ' 81  41 
47 

0       1 

81  10 

16 

O      ' 81  06 
00 

O      ' 81  04 
80  58 

O       1 81  27 

21 

0       / 81  25 
19 o    / 

81  02 
80  56 O       f 

81  24 
18 

0      / 81  21 
14 o    / 

81  28 
22 

0      / 81  35 
40 0       / 

81  11 

16 
o    / 
81  47 52 

0       * 

81  15 
20 

Circle  jV. 

Needle  N.  70°  41' 
Needle    S.    81     17 

Circle  S. 

Needle  N.  80    46 
Needle    S.    76    48 

81  45 81  19    181  44 81  13 81  03 81  01 81  24 81  22 
80  59 

81  21 81  17.5 81  25 81  37.  5 
81  13.  5 81  49.5 81.  17.  5 

81°  32' 
81°  28'.  5 

81°  02' 81°  23' 81°  10' 

81°  21'.  2 81°  25'.  5 81°  33'.  5 

81°  301.  2 81°  12'.  6 
81°  15'.  6 

81°  2V.  5 Mag.  mer.  78    53 

Mean     81°  21'.4 Mean     81°  22'.8 

Resulting  dip,  81°  22'.  0 



EXPEDITION  TO  POINT  BAKKOW,  ALASKA. 

(5G5 

(Date,  April  24,  1883.    Station,  TT(il»ftinie,  Alaska.    Giittlngen  time.    Observer,  J.  E.  Maxlleld.    Dip  circle  No.  23.    Necdlo 
No.  3,  4  deflecting.    Time  of  to-ginnlng,  1*  16"  a.  ni. ;  time  of  ending,  lk  'M*  n.  m.] 

Needle  X.i.  :i,  NIL  4  deflecting. N,  .-die  No.  4,  weighted. 

i'ii.-l.'  in  in:ii.'in-tic 

pnme  vertical. 

Circl. Mie.  1). 
face  east. 

Circle,  east, 
Mi.-.  It, 

Ian   > 

Circle  went, 
face  west. 

Circle  west, 

face  cust  . 

Cin-le  east, 
face  west. 

Ciri-1' 

lace  .ant. 

S. N. 

S. 

N. 

8. 

N. 

S. 

X. 

8. 

N. 

S. N. 

O      ' 
59  1« 

12 
~59~  14 0       f 

58  58 

58  55.  5 

o    / 42  35 
39 

o     ' 

41  23 28 
0       / C6  38 

44 

o    / 65  53 

58 

0      / 
65  53 

ft 0      / 
6510 

0       ' 

65  12 

06 O      ' 

64  47 
41 

o    / 65  41 

35 

o    / 

6527 
22 

Circle  N. 

Needle  N. N.e.llo    S. 

leS. 

Needle    X. 

Needle   S. 

42  37 41  25.5 66  41 65  55.  5 65  55.  5 
65  12.5 

65  09 64  44       65  38 65  '.'4.  5 

59°  04'.  S 
42°  i 

06°  16'.  2 

CD 

C4=  fff.S             <•..-,    -r.2 
05°  56'.  1 65°  13'.  8 llu^.  met.  78    f3 

«'=39°  27'.  0 K can           65°  35' 

[Date,  April  30,  1883.    Station,  Uglaomie,  Alaska.    (;r,ttn^.  n  ;imc     oi.scrv.  r.  .1.   I)     M.-. \iieid.    Dip  c.iiclc  x<>.  2::.    Nudlc  No.  2.    Time 
Of  Ili-ginililiL',   12''L'l'"a.  in.  :   lime  iil'encini-,  I1'    !'.l'"il.  In.] 

I'lilnrity  of  marked  end  11  mirth. Poliirity  i-l'niark«l  end  A  north. ('ii-.-!i    in  lii;;-netic 

lilihu-   \  .  1  liral. 
Circle 

file.-  . 

Ch  .-' 

west. 
Chile  west.       riicle  west, 

i'ai-i-  i  :isl.             t'ari-  west. 
Circle  west. 
l'a.-e  \\est. 

(  ':;  rlr  u  cM,        (  'i:  rl<-  e  :st. 
fai-r  cay  t.             la-  • 

cast, 

t'.lee  east. 

S. X. 

S. 

N. 

8; 

N. 

S. 

N.    -     S. X. S. 

8. 

x S. N. 

O       / 

81  36 
40 

O       ' 

si  (,i; 
11 

0      ' 
XI   4!l 

M 
0       / M   21 

87 
si  i:; 

07 
0       ' 81  09 

113 
O       ' 81  26 

21 

o    /        o     ' 
si  25      81  27 

111 

SI   IT, 20 

O       /         '   O       ' 
SI    15      si  17 oil            11 0       ' si  4i> 

H 

81  52 
0       ' 

SI  2» 

25 

o     • 

81  34 
o    / 81  08 13 

si  10.  r, 

CTr. 

Needle   X.      Ml      51 

Xee.lle  S.       .- 

81  8ft til   os.  5 81  51 SI  24 81  10 81  00 81  23.5 81  22      81  24.5 
81  23 

81  12      SI  14 
81  2J.  .i si  30.  r, 

81°  :. 81°  37'.  5 

81°  08' 
M      22'.  S 

81°  28 

81°  1:1 

81° 

37'.  2 

81° 

::/.  5 

KC.4 
81°  I. 

81°  a Ma^  in,  r.    bO    38 

M. 

S!  1  Z2».«L ileau 

Resnliins  dip,  81° 

23'.  fl 

[Dat.-,  April  30,  lfn:t.     St alien.  l's;laaiiiie.  Alaska      Cn.t:n;-.-ii  ti       Observer.  .1.  F.  MaMii-l.l.     Hip  .  irrle  X.i.  23.     >. 
,  No.  :i,  4  di  fleeting-     Tim,',  of  lie^i'  niii!;.  I1'  -JO"-  a.  in  :  t  in..-  .•!' .  i.iliii^',  I'1  40™  a.  m.| 

Xeedle  No.  3,  No.  4  deflecting. Xeedle  N.,.  4.  U'ei^hted. 
(  'iivle  in  in, 

prim.-  \criical. 

<  'irelr  east, 
t'.ico  east. Rice 

east. 

\\c-st. 
CTrcl. Circle  west. 

Tare  Ciisl. 

not. 

(  'in-!o  east, 
l'a<  e  .  ast. 

s. N. 

S. 

N.            S.           N. S. N. S. 

N. 

N. 

0       ' 
5:1  37 

0       / r.9  10 
10 

o     ' 
42   15 

IS 

O       '                 O       '               O       / 

41  14        Cli  20       r.i;  i  :: 
17               It 

o     / 

t:i;  in 

13 
O       ' t;i;  1:1 

i  i 

o     . 

oil  23 

O       '               O       ' 

05  47        III!  -Ill 

45 

o    / 65  51 

.  .\. 

N     ' 

Ne.  die  S. 

fir 

Xee.lle  N. 

[<  S. 

59  3) 59  13 42  Hi.  5 41   15.5 CO  17        00  (H.  5    CO  16 
i 

6'i  10        C6  26 65  50       60  42.  5 
15  51 

59°  21' 

41° 

tv 
6GC'  i;: 

08' 

06°  18'.  2 

66°  10'.  9 

i,:.  1 

iner.      SO    3S 

II.  Ex.  II- 

Mean    ...       . -8-1 



6G6 i:xi'i:i>iTioN  TO  POINT  BAI;I;OW,  ALASKA. 

[Dale,  May  14,  1883.    Rtatioo.  TJglaamie,  Alaska      (lint  iii^cn  time.    Observer,  J.  E.  Mnxfleld.    Dip  circle  No.  23.    Needle  No  -j.    Time  of 
beginning,  12"  W  a.  n>.  time  of  eliding,  I'  31™  a.  in.] 

Polarity of  marked  .ml  A  north. Polarity  of  marl  t  •<!  end  11  north. 
Cin-1.-  in  in. 

prime  v.  i  t.i  'le. 

Circle  cast, 
face  cant. 

k  east, 

face  went. 

West, 

face  oast. 

Cii  cli1  west, 

face  west. 
Circle  west, 

face  went. 

Circle  went, 
£acc  east. 

Cireli 
face 

Circle  cast, 

a 
N. 

8. 

If. 

S. 

N. 

8. 

N. S. 

ST. 

8. N. S. N. 

S. 

N. 

0       ' 

81  29 31 

0       1 

80  51 
53 

0       ' 81  51 
M o    ' 81  19 22 O      ' 

48 

80  50 

0       / 
81  09 06 O      ' 

81  36 
32 

O      ' 
81  43 

40 O      ' 

81  15 
11 O      ' 

81  26 
22 o    / 

PI  24 
21 0       ' 81  35 31 o    / 

81  51 
54 O       ' 

81   14 

17 

0       ' 

81  41 
44 0       / 

81  02 

04 

Cirde  K. 

Net  die  N.    74°  08' Needl,-  S.     77    :i!l 

,v. 

Needle  \.    77    in 

Needle  S. 

81  30.  5 8U  52 81  52.  5 81  U0.5 81  07.  5 
81  34 81  41.  5 

81  13 
81  24 81  22.5 

81  33 

81  52.  5 
81  15.  5 81  4^.5 81  03 

81"  H-.2 81°  3fi'.  5 80°  58'.  8 81°  37'.  8 
81°  18'.  5   ' 

810  27'.  8 81°  34'.  0 
81°  22'.  8 

81°  23'.  8 810  ig'.  3 810  23<.2 81°  28'.  4 Mag.mer.    77    47 

Mean     81°  21' 

Mi 

an     81°  25 

'.8 

Besnlting  dip,  81°  23'.  4 

[Date.  May  14,  1883.     Station,  UgJaamie,  Alaska.     Gottingen  time.     Observer,  J.  E.  Maxfield.     Dip  circle  No.  2:1.     Ni ••  din 
Ko.  3,  4  deflecting.     Time  of  beginning,  lb  3EW  a.  m. ;  time  of  muling,  lh  f>fim  a.  m.] 

Needle  No.  3,  No.  4  deflecting. Needle  No.  4,  weighted. 

Circle  in  in;r.:]h'!ic 
prime,  verlical. 

Circle  east, 
Mic.  D. 

faw  , 

(  'ircle  east, 
Mic.  It, 

faee  cast. 

Circle  west, I'iien  west. 

('ii  rl<>  west, 

face  ' 

Circle  east, 

face,  we.tt. 

Circle  oast, 

face  < 

8. 

N. 

8. 

N. 

S. 

N. 

S. 

N. 

S. 

N. 

8. 

N. 

0       ' 

65  54 
57 

O       ' 
59  22 

18 
O       ' 58  58 

54 
Q       ' 42  28 

30 
O       ' 41  36 

38 
O       ' 65  44 

41 
O      ' 65  33 

29 O       ' 

66  23 
20 

o    / 66  13 

10 

O       ' 65  46 49 

0     ' 

65  10 

13 

o    / 

66  49 
53 

tUS. 

Needle  N. 

Needle.  S. 

',•  .s 

Needle  X Needle,  S. 

59  20 58  5G 42  29 
41  37 65  42.  5 

85  31 
66  21.  5 66  11.5 65  47.  5 65  11.  5 66  51 66  55.5 

5»o  08' 
65°  36'.  8 

66°  16'.  5 650  28'.  5 
660  23'.  2 

65°  56'.  6 650  56'.  4 
Mag.mer.     77    47 '  24'.  5 

Mean     65°  5«'.  5 

.,  May  23, 1883.    Su.t  ion,  TJglaamio,  Alaska.    Gottiugeu  time.    Observer,  J.  E.  Maxfleld.    Dip  circle  No.  23.    Noodle  No.  2.    Time  »f 
boKiimins,  \'f  47™  a.  m. ;  time  of  ending,  lk  18»  a.  m.] 

Polarity  of  marked  end S  north. Polarity  of  marked  end  A  north. 

Circle  in  m 

prime  vc;  ! 

Circl Circl, face  west. 

west, 

Circle  west, 

face  \vest. 

Circle  west, 
face  east. Ciroli 

1'itce  west. 

face  < 
N. S. 

N. 

N. N. 

S. N. 
S. 

N. 

S. N. 

S. 
N. 

O      ' 

81  :i'.i 41 

0       / 81  05 08 
O      ' 81  40 

43 

O      ' 
81  04 0     / 

81  09 

05 
0       / 81  15 

11 

o     / 
81  12 

08 

o    / 81  20 

17 

o    / 81  38 
34 o    / 81  48 44 

o    / 81  02 
80  58 O      1 

81  10 

05 
0      / 82  00 

03 O      ' 

81  21 
25 

o     / 81  32 

O      ' 

80  58 

81  01 

!<•  If. 

Needle  N.     - 
Needle  S.       80    02 

!•£• 

N.    sn   59 

81  40 81  06.5 81  41.5 81  05.  5 81  07     81  13 81  10 81  18.  5 81  36 81  46 
81  00 

81  07.  5 
82  01.  5 81  23 

81  33.  5 
80  59.  5 •.'3'.2 i'il'.S 

810 

10' 

81°  14/2 

810  41- 

81°  03'.8 81°  42'.2 

810  ie/5 

81o 

81°  12/1 
81°  22'.4 

W.4 
Ma£.  mi 

17'8 

Mean.... 
.810  25 

Resulting  dip,  81°  21.  '8 



EXPEDITION  TO  POINT  I5A1JKOW,  ALASKA. 
667 

(Date,  May  31,  1883.    Station,  Uglaamie,  Alaska.    OfltHagn  Unw.    Observer,  J.  E.  Mai  fluid.    Dip  circle  No.  J3.    Needle  No.  2.    Time  of 
L'<  •  r.:-"<  ,1.111. ;  iimc.nfendinj:,  Ik80"».  m.| 

Polarity  "t  marked  end  A  north. Polarity  of  marked  end  B  north. 

Circle  In  ma 

prime  v<  rliral. 

l':in 

•  •  uast, 

west. 
Circle  west, 
face,  east. 

Circle  west, 
face  west. 

Cirelu  went, 
iaci,  west. 

Circle  west, 
face  east. 

Circle  ea«t, 

face  west. 

Cirri,,  out, 

face  east 

s. 
N. 

s. 

N. 

S. 

N. 
S. 

N. N. N. 

S. 

N. 

8. 

N. 

O      ' 
81  42 

45 
0      ' 
81  03 

07 

0       1 

81  47 
51 

o     / 
81  08 18 

o    / 81  19 
15 

o     / 81  28 
24 

o    / 81  23 20 o    / 81  31 
27 

O      ' 81  14 
in 

0       / 

81  25 22 o    / 81  15 11 0      ' 

81  28 

25 

0      1 

82  08 
11 

o     / 
81  25 29 O      ' 

81  55 

56 
0      ' 81  12 

15 

Circle  ft. 

Neeille  N.     76°  35' 
NeedleS.      80    41 

OireleS. 

Needle  N.     76    40 
S.      80    47 

81  43.  5 81  05 81  49 81  11 81  17 
81  26 81  21.5 81  29 81  12 81  23.6 81  13 81  26.5 82  09.5 81  27 81  56.5 

*1   1  ::..'. 81°  24'.2 
81°  30' 81°  21.  '5 81°  25'.2 81°  17'.8 

81°  W.8 

81°  4fl'.2 
Kl"  35' 

W.I 81°  23.'4 81°  18'.8 81»  4i/.e Mag.  mer.     78    41 

Me an           81°  25 

'2. 

Mean     81°  SO'.Z 

Resulting  dip,  81"  27'.  7 

[Date,  May  31,  1883.    Station,  TJglaamie,  Alaska.    Gottingen  time.    Observer,  J.  E.  Maxfield.     Dip  circle  No.  23.     Needle 
No.  3,  4  deflecting.    Time  of  beginning,  lh  32»  a.  m. ;  time  of  ending,  lk  4901  a.  m.  ] 

Needle  No.  3,  4  deflecting. Needle  No.  4,  weighted. 

Circle  in  magnetic 

prime  vertical. 

Circle  eHMt, 
Mic,  I). 

face 

Circle  eawt, Mic.  E, 

face  east. 

Circle  west, 
face  west. 

Circle  west, 
face  east. 

Circle  east, 

face  west. 

Circle  east, 

face  east. 

S.           N. S. 

N. 
S. 

N. 

8. 

N. 

S. 
N. 

8. 
N. 

O       '             O      ' 
HI  11 

30             08 

o     / 42  42 
u 

o     / 41  38 
41 O      ' 65  28 

24 

0       ' 65  18 

14 

0       / 
66  07 

04 
O      ' 
65  58 

55 

O      ' 66  26 
30 

O       ' 
65  32 35 0       ' 

67  31 
34 

O      ' 

67  02 
06 

Circle  N. 

Needle  N. 
NeedleS. 

Circle  S. 

Needle  N. 
Needle  & 

Mag.  mor.    78°  41' 

5»  31        59  09.  5;  42  43.  5 41  39.  5 65  26 65  16 66  05.5 65  56.5 66  28 65  33.5 67  32.  5 

67  04 

590  Iff.  2 

42° 

11'.  6 

650  M' 660  01' 

660  00'.  8 
07"  18'.  2 

65°  41' 
66°  39-.  5 

«'=39°  14'.  2 
Mean     66°  10'.  2 

[Date,  June  14,  1383.      Station,  TJglaamie,  Alaska.    ftottingen  tim«     Ob-civr,  .T.  E.  Maxfleld.    Dip  circle  No.  23. 
of  beginning,  12"  671"  a  I  ending,  1*  26"  a.  m.  ] 

Needle  No.  2.    Time 

Polarity  nf  marked  end  It  north. r. 

Circle  west, 
face  west. 

>larity  of  marked  end  A  north. 

Circle  in  ms 

prime  rertical. 

Circle  east, 
face  west. 

Circle  west, 

face 

Circle  west, 
face  west. 

west, 

face  east. 
Circle,  east, 
lace  west. 

caat, 

!."•(•  east. 

N. 
N. S. N. 

8. 

N. S. N. 

8. 

N. 

S. 

N. N. 

O       ' 

81  40 
45 

0       / Kl  14 81  44 

48- 

0       ' 81  18 
23 

O      1 81  20 
15 

O      ' 81  16 
]I 

o    / 
81  21 16 

O      1 81  23 
18 

O      ' 81  21 

16 

O       ' 81  18 
13 O      ' 81  17 

O      f 81  21 15 O       ' 
81  53 

57 O       ' 81  22 26 
0      ' 

81  31 

35 

O      ' 

81  05 
09 

Circle  If. 

Needle  N.     80"  55- NeedleS.       83    04 

-If  8. 

Needle  N.     83    28 
NeedleS.       84    56 

81  4'J.  :•.  81  10.  5 

1
8
1
 
 

46
 

81  20.5 81  17.5 81  13.5 81  18.5 81  20.  5 81  18.0 81   15.  5 81   14.  fi 81  18 81  55 

81  24 SI  33 
81  07 

29*.  5 
810  iy.  5 

810  19-.  5 

O> 

16'.  2 

Bio  3»'.  5 ::r.  1 
Rio  17'.S 

si  '  IV.  6 
81°  1 

Mag.   mor.      88  06 

U     8°.    24'.4 Mean     8P  23<.2 

Reuniting  dip,  81°  23'.  8 



CG8 EXPEDITION  TO  POINT  BARROW,  ALASKA. 

[Date,  June  14,  1883.    Station,  Uglaamie,  Alaska.    GottiDgentime.    Observer,  J.  E.  Maxfield.    Dip  circle  No.  23. 
Xi-i'illo  No.  3,  No.  4  deflect  ing.    Time  of  beginning,  Ib28»a.  m. ;  time  of  ending,  lh  48"  a.  m.  ] 

Needle  No.  3,  No.  4deflectiug. Needle  No.  4,  weighted. 

Circle  in  magnetic 

prime  vertical. 
Circle  cast, Mic.  D, 

f.u-e  ra.-,t. 

Circle  eaat, 
Mic.  R, 

race  'Mst. 

Circle  west, 
face  west. 

Circle  west, 
face  east 

Circle  east, 

face  went. 

Circle  east, 

face  east. 

a H. S. N. 

S. 

N. S. N. S. N. S. N. 
Circle  If. 

Needle  N 
Needle  S. 

Circle  S. 

Needle  N. 
Needle  S. 

O      ' 
V.I  411 48 O       ' 59  33 

30 

0       ' 

42  58 43  00 

O       / 
41  50 

54 
O       / 66  50 

44 

O      / 66  31 

20 

O      f 66  10 05 o    / 65  50 45 o     / 
66  43 

40 

0       / 65  42 
47 o    / 

66  52 
57 

0      / 66  10 
16 

M>  -14.  5 58  31.  5 42  59 41  52 66  47 66  28.  o 66  07.5 65  47.  5 
66  46 65  44  5 66  54.5 CO  13 

59°  38' 
42°  25-.  5 66°  37'.  8 05°  57'.  5 86°  15'.  2 66°  33'.  8 

Mag.    mer.  83°  06' 
17'.  6 

66°  24'.  5 

«'  =  38°  58'.  2 1 

lean     66°  '. '!' 

[Date,  June  30,  1883.    Station,  Uglnamie,  Alaska.     Gottingen  time.    Observer,  J.  E.  Maxfteld,     Dip  circle  No.  23.     Needle  No.  2.     Time  of 
beginning,  J2L  59"1  a.  m. ;   time  of  ending,  lh  27m  a.  m.] 

Polarity  of  marked  end  A  north. Polarity  of  marked  end  Ji  nnrth. 
Circle  in  magnetic 

prime  vertical. 

Circle  enst, 

lltrl 

Ciivlcenst, 
Isicu  west. 

Circle  west, 
face  east. 

Circle  west, 

face  west. 

Circle  west, 
face  west. 

Circle  west, 

face  east. 

Circle  east, 

filer  \\Tst. 

Circle  east, 

face  e&st. 

S. N. 

S. 

N. S. 

N. 
S. 

N. S. 

N. 

S. 
N. 

S. N. S. 

jr. 
0       / 

81  49 
53 

o    / 

81  16 

21 

Circlf  \. 
Xei  die  N.  79°  11' 

Needle  S.     *'_'      -j_> 

8. 

X.   77     20 

NeellU'S.      S-'      <HI 

Mag.  mer.  SO    18 

81  20 
K 

80  54 
58 

81  41 
45 

81  06 
10 

81  09 
05 

81  07 

03 

81  26 
22 

81  25 
21 

81  21 

16 
81  21 

16 81  19 14 
81  16 

11 

81  42 
46 

81  14 
18 

Kl  22 80  56 SI  43 81  08 
81  07 

81  05 81  24 81  23 
81  18.5 81  18.  5 81  16.5 81  13.  5  81  44 81  16 81  51 

81  18.5 

8!°  00' 
81°  25'.  5 

81°  06- 

81°  23'.  6 81°  18'.  5 

81°  15- 81°  30* 

81°  34'.  8 

81°  17'.  2 81°  14'.  8 81°  16'.  8 81°  32'.  4 

III [can           81°  1 V M 81°  24 .6 

Resulting  dip,  81°  20'.  3 

(Date,  June  30,  1883,  Station.     Uglaamie,  Alaska.    Giittiugen  time.    Observer,  J.  E.  Muxtidd.     I>ip  circle  No.  23.    Neidlu 
No.  3,  4  deflecting.     Time  of  beginning,  lh  ai>'»  a.  m. ;  time  of  ending,  llj  53™  a,  m.] 

X.  cille  No.  3,  No.  4  deflecting. 
^ 

Keedle  !N'».  4.  weighted. '  'iiclc  in  mftpnetio 

prime  vertical. 
Circlu  east, 

ilij.  D. 
f.irc-  east. 

Circle  east, 
Mic.  K. 

t;u-<    isist. 

Circle  west, 
face  west. 

Circle  west, 
face  east. 

Circle  east, 
west. 

Circle face  fa*t. 

S. 

N. S. N. S. X. 

S. 

N. 

S. 

N.            S. w 

NH-clle  N-. 
X<  nili1  S. 

Cirdl  X. Xt  (  (llr  X. Ni'dllr  S. 

o     / 59  28 
24 

59  12 
08 

42  21 
24 

41  09 12 65  50 

45 

65  29 

•JI 

66  04 
00 

65  43 
38 

er,  4M 
17 

(it  59 
G5  03 

Wl  411 

!,-»    :,ll 

08  Hi 

59  28 
59  10 42  22.5 41  10.5 65  47.  5 65  26.  5 

66  02 65  40.  5 
05  45 63  01 

60  51.5 

o>  ui..r> M"  If' 41°  46'.  5 
i-.-j   :::• 

65°  81'.  2 65C  - 66°  20  .  :. M.ig.  mi-r.  so°  18' 
65^44'.!. 65°  54'.  8. 

«'  =  39°27'.  8 M.-un     i;:,    4:1'.  4 



EXPEDITION  TO  POIIS'T  BARROW,  ALASKA. 
6G9 

[Date,  July  34.18&J.    Station,  Uglnamie.  Alapfca,  Got  tin  pen  tiim  .     olisM\«r,  J.  E.  Max  He-Id.    Dip  circle  No.  23.     Needle  No.  2.    Tiiuoof 
In  ̂ inuing,  12h  Ofl1"  a.  III.  ;   tinif  of  nidiiiL',  I1'  ill)1"  a.  m.] 

Polarity  of  marked  CD<|  B  north. Polarity  of  marked  end  A  north. 

Cin-le  ill  magnetic, 

prime  vertical. 

Circl- 
face  cast. 

Circlr  cast, l';icc   . Circle  west, 
fiico  cost. 

Circle  west, 

face  \\  rst. 

('irrlr  went, 

face  west 
Circle  went, 
face  east. 

Circle  east, 
f:ti  <•  west. 

Circle  east, 
face  east. 

S. N S. N. 8. N. 

S. 

N. S. N. 8. N. 

8. 
N. 

& N. 

0      / 
81  31 

35 

o     f 

H   (i.l 08 

0      1 SI  18 

12 

0      / 

80  55 
58 

0      / 81  37 
:i:i 

O       ' 81  32 
H 

0       / 

HI  :i:< 
28 0       ' 

81  32 
27 0      / Si   Of 11:1 o    / 

81  04 

00 
O      1 

81  IS 

10 

0      / 
81  10 

12 O      ' 
81  53 57 o    / 

81  21 
0      / 

81  3« 
40 

0      / 

81  09 

M 

XI   11 

Circle  .V. 

.;->  W 

Ncccll.-  S.  m     Jl 

Circle  8. 

Needle  N".  r  1    17 
Heedli 

Mug.  mcr.  82    33.  5 

81  33 81  05.5 81  20 80  57 81  35 si  30 81  30.5 81  20.5 81  00.5 81  02 81  12.5 

81  14 

81  55 

81  23 
81  :m 

81°  19'.  2 81°  08'.  5 81°  32'.  5 81°  3(C 

81°  0 
81°  i:;'.  'J 

81°  W 81°  24'.  5 

81°  13'.  8 81°  31'.  2 81°  08'.  5 SI     31'.  8 

Mean     81°  22'.  5 
M.-.in      81°  20'.2 

Resulting  dip,  81°  21'.  4 

[Date,  July  14,  1883.    Station,  Uglaamie,  AlaBka.GottiniMi   time.    Observer,  J.  E.  JIaxiielcl.    Dip  circle  No.  23. 
No.  3,  No.  4  deflecting.    Time  of  bcgiiiniug,  I1  35"  a.  m. ;  time  of  ending,  1*  501".  I 

Needle  No.  3,  No.  4  deflecting. Needle  No.  4,  weighted. 

in  niii^riftic 

prime  vertical. 

Circle  east, Mic.  D, 
face  east. 

Circle  east, Mic.  E, 

face  east 

Circle  west, 
face  west 

Circle  west, 

face  east. 

Circle  east, 

face  west. 

Circle  east, 

face  east 

8. H. 

S, 

N. a 

N. 

& N. 

S. 

N. 

S. 

N. 
O       ' 
59  36 

33 

O      ' 59  17 
14 

O       ' 42  22 
M 

O      ' 41  12 
16 

o    / 65  08 
05 

o     / 64  58 55 o     / 65  53 
49 

0       / 
65  40 

37 O      1 or.  2s 31 O      ' 
64  35 

38 O       ' 
66  37 

41 
65  34 

37 

Circle  N. 
Needle  N. 

Need  1  1-  S. Circle  S. 

Needle  XT. 
Needle  S. 

59  34.  5 59  15.  5 42  24 41  14 65  06.5 64  56.5 65  51 65  38.5 65  29.  5 

111  36.5 

66  39 65  35.  5 

59°  25' 
41°  49- 

65°  01'.  5 65°  44'.  8 

65°  03' 

66°  07'.  2 

65°  23'.  2                                                  fi5°  35'.  1 
Mag.  iner.  82°  33'.  5 

«'=39°  23' Mean     G.r>°  29'.  2 

[Date,  July  31,  1883.    Station,  Uglaamie,  Alaska.  Gottingen  time.    Observer,  J.  E.  Maxfleld.     Dip  circle  No.  23.    Needle  No.  2. 
beginning,  I1'  57'"  n.  in.;  time  of  ending,  2h  17rn  a.  m.] 

Time  of 

Polarity  of  marked  end  A  north. Polarity  of  marked  end  li  north. 

Circle  in  magnetic 

prime  vertical. 

Circle  east, 
face  east. 

Circle  east, 
face  west. 

Circle  west, 
face  east. 

Circle  west, 
face  west. 

Circle  west. 
face  west. 

Circle  west, face  east. 
Circle  east, l';iei-  west. Circle  east, 

face  east. 

8. N. 

8. 

N. 8. N. S. N. 

S. 

N. 8. N. S. N. 
S.           N. 

O      ' 
80  56 
81  01 

o    / 80  29 
34 

O       ' 

81  10 
14 

O       ' 80  41 
46 

o     / 80  54 

49 

o     / 
80  52 

47 
O       ' 
81  14 09 

o     / 81  10 
06 

O       ' 

81  09 04 
O      ' 

81  11 

06 

0       / 81  11 
06 0       / 81  10 05 

O      ' 

81  30 
35 

0       / 81  02 

07 

O       1           O       ' 

81  17      80  50 
2J           55 

It  .V. 

Xee.lln  N.    80°  53' Needle  S.     82    22 

•'.'-  S. 

Needle  N.    77    24 
Needle  S.     78    21 

80  58.  5 80  31.  5 81  12 80  43.  5 80  51.5 so  49.  58i  n.  ri 81  08 81  06.  5 81  08.  5 81  08.  5  81  07.  5  81  32.  5 
HI  04.581    I'.' 

80°  451 80°  57'.8 80°50'.f>              S^Oy.S 
81°  07'.5 

81°  08'               81°  18'.5               81°  00' 

80°  5V.4 

8i    (i./.'J 

M     • 

81°  12'.2 
Slag.  iner.    79    45 

Mean    
Mean     81°  10-.0 

liesnltiiiK  dip,  81  '  02'.9 



67(1 
EXPEDITION  TO  POINT  BARROW,  ALASKA. 

[Date,  Jnly  31,  1883.    Station,  Uglamnie,  Alaska.    Ciitl'niioii  time.    Observer.  J.  E.  Maxfield.    Dip  circle  No.  88.    Time  of 
beginning,  2b  19"'  H.  in.  ;  time  of  ending.  2h  33m  a.  ni.  J 

Needle  No.  3,  No.  4  deflecting. SIM  die  No.  4,  weighted. 

f'iTrlr  in  magnetic 

lirimc  vertical. 

Circle  out, 
I>, 

faceeaat. 

Circle  east, Mic.  B, 

faceeaat. 

Circle  west, 
face  west. 

Circle  west, 
face  east. 

Circle  east, 

face  west. Circle 

faro  ' & X. 8.            N. a 
IT. 

S. 

N. & N. 8. N. 

0       ' 

5947 

43 

o    / 59  33 
o     / 
42  22 

26 

0       / 
41  24 

28 
O      ' 64  13 

09 

o     / 63  54 

SO 
O       1 65  27 

• 
O       ' 
65  06 

01 

0      ' 

65  21 
25 O       ' 64  35 39 

O      ' 

65  54 
59 

O      ' 

65  07 
u 

Circle  N. ir   N. 

M..  S. 

Circle  S. 
Needle  N. 

Needle  S, 

.'.'.I  4:. 

59  31 42  24 
41  2«    li  64  11 63  52     !  65  24.  5 65  03.5 65  23 

64  37 

65  56.5 
65  09.5 

59°  38' 
41055- 

64"  Ol'.S 

65014' 
65  •  00  ' 65°  33' 64°  37'.8 650  ic-.s 

Mag.  mer.  79°  W 
u'=39°  13'.5 11 lean           64°  57' 2 

[Datr.  August  14, 1683.    Station, Uglaamie,  Alaska.    Observer.  J.  E.  Maxfield.    Dip  circle  No.  23.    Needl 
tiinf  or  ending,  lh  -W1  p.  m.    Magnetic  meridian  reads,  78°  20'.! 

Needle  No.  2.    Time  of  beginning,  1"  35"  a.  m.  j 

Polarity  of  marked  end  B  north. Polarity  of  marked  end  A.  north. 

Circle  in  magnetic 

prime  vertical. 

Circle  ra.st, 
face  east. 

Circle  east, 
face  west. 

Circle  west, 
face  east. 

Circle  west, 
face  west. 

Circle  west, 
face  west. 

Circle  west, 

face  east. 

Circle  east, 

face  wc.-t  . 

Circle  east, 

face  east. 

S. N. S. N. 

S. N. 

S. N. S. N. S. N. S. 

.N. 

8. 

H. 

0       - 

81  40 
45 

SI  09 
14 

o    / 81  40 
44 

O       ' 81  15 

20 

o    / 81  31 

26 O      ' 
81  23 

18 
0      / 
81  32 

28 
0      / 81  38 

31 

o    / 81  37 

32 

0      / 81  37 
32 O      ' 

81  20 

15 

O      ' 

81  21 
16 

0       / 81  59 82  03 
o 
81  28 

32 
O       ' 81  45 

no 

O       ' 

81  20 

24 

Circle  ST. 

Needle  N.  780  33' Needle  S.           09 
OircUS. 

1    Needle  N.          32 

j     Needle  S.           06 
Mag.  mer.  78    20 

81  42.  r> 81  11.5 81  42 81  17.5 81  28.  5 81  20.5 81  30 SI  33.5 
81  34.  5 

81  34.5 81  17.5 81  18.5 82  01 
81  30 81  47.  5 81  22 

81027' 
810  29-.  8 810  24'.  5 81°  31'.  8 81°  34'.  5 

Sio  is-,  o 810  45/.  5 

HI" 

*'.8 

810  28'.  4 810  jg«.  g 810  26'.  2 81  °40'.  2 

M< an           810  28" 3 81°  33'.  2 

liosnltingdip,  8I°30'.8 

[Date,  Aupnst  14,  1883.    Station,  Uglaamie,  Alas  ka.    Observer.  J.  E.  Maxfleld.    Dip  circle  No.  23.    Time  of  beginning 
2h  00"  a.  m. ;   time  of  ending,  2"  18™  a.  m.] 

Needle  No.  3,  No.  4  deflecting. Needle  No.  4,  weighted. 

Circle  in  magnetic 

prime  vertical. 

Circle  east, 
Mic.  D, 

face  cart. 

Circle  east, 
Mic.  R, 

face  east. 
,     Circle  west, 

face  west. 
; 

Circle  west, 
face  eaat. 

Circle  east 
face  west. 

Circle  east 
face  east. 

S. 
N. 

S. 

N. S. 

N. 
S. 

N. 8. 

N. 

S. N. 

o    / .TO  :n 
29 

O      ' 59  16 
a 

O       ' 
42  39 

42 

0      / 
41  33 

37 
0       / 
67  14 18 

O      ' 

66  26 30 o    / 
65  41 

45 
O       ' 65  00 

04 

o    / 65  05 

00 

o     ' 65  47 
4^ 0      1 

65  38 

34 

o    / 

65  23 
18 

Circle  IT. 

Needl,!  X. Needle  b. 
Circle  S. 

Needle  N. 
Xccdk'  S. 

Mag.  mer.    78o  20' 

59  31 59  14.5 42  40.5 41  35 67  16 66  28 65  43 65  02 66  02.5 65  44.  5 65  36 65  20.  5 

59o  22'.  8 Sl'.t 65°  22  .  5 65°  53'.  5 650  28'.  2 

C6o  07'.  2 
650  40'.  K 

u'=  39°  14'.  7 
Mean   65o  54' 
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67  J 
Becapitulation  of  results  for  dip. 

Date. Needle. 
Dip. 

Date. Needle. 

Dip. 

Date. Needle. 

Dip. 

Date. Needle. 

Dip. 

1881 
Xov.  ;w 
Dec.    17 18 

19 

O          ' 
81  22.  3 •JS.  '.1 

21.7 

'>5  |; 
1882 

May   17 18 
19 1 

2 
1 

o      / 81  18  8 

•-'•-•.  1 

211.2 

1883 

1  Oct.    14 
81 

1 
1 

o      / 81  21.  0 1883 Mar.  31 

Apr.  11 
N 

2 
2 

•J 

0          f 81  27.8 
22.0 23.6 

SI    •'"   '' 

81  24.5 

81  24.  0 
Nov    16 

1 81  20.8 
1882 

Jan.    18 

19 20 

1 
2 
1 

SI    -'.I  S 18.2 

June  16 
18 
19 

1 
2 
1 

22.  7 
24.1 

80 1 
81  22.  8 May  14 23 

2 
2 

81  23.4 21.8 

81  22.  4 81  24.  0 Deo.   14 1 81  22.4 
81  22.6 

Feb.   16 
17 18 

1 
2 
1 

81  29.  8 25.  n 

•jn.  2 
Jnly  17 

'    18 

19 

2 
1 
2 

81  la.» 21.7 26.0 1883 Jan.     1 
14 

1 
1 81   l:l  9 22.  4 

2t  7 

May  31 Juno  14 

80 

2 

2 

81  27.7 
23.8 

20.3 81  21.5 
H!    2:1  II 

JIar.  17 18 
19 

1 
2 
1 

XI   2C.  :( 

29.1 
27.  r, 

Aug.  17 
18 
19 

1 
2 
1 

81  S2.  7 
23.5 2L>.  :; 

Feb.  14 
28 

2 
2 

81  23.  8 
23.8 Jnly  14 2 

2 
81  21.  4 

81  27.6 81  22.8 
81  24.8 Aug.  14 

2 
30.  8  w=J 

Apr.  17 
18 
19 

1 
2 
1 

81  12.6 
27.9 :i2.  3 Aug.  31 

Sept.  14 

30 

1 
1 
1 

SI  20.0 
23.4 17.2 Mar.  14 

25 
2 
2 81  22.0 

28.0 
81  19.2 

81  24.  3 81  22.  2 
81  25.0 

June  16,  1882. 

Con      66°  22'.7       9.60281 
Coeee  39    39.0        0.19311 
CoMC   15     02  .4        0.58587 

July  17,  1882. 

COM       tiii'   17'.  3        9.60437 
Cosec  39    '26  .0        0.  19710 
Co»«c  14    59  .6        0.  58719 

August  17,  1882. 

Cos       65°  29'.3        9.61792 
Cosec  39    21  .4       0.  19781 
Coaec  15    53  .4       0.  56258 

August  31,  1882. 

Coa       05°  22'.6        9.61977 
Cosec  39    29  .7        0.  19054 

Cosec  16    03  .4       '>  .V.M7 

October  14,  1882. 

Cos      66"  24'.7       9.  60224 

Coseo  38    00  .5       i> Coseo  14    56  .3       ii 

!)ft 
2)0.  38866 2)0.  37831 2)0.  37448 2)0.  40157 

0.  19190 
A                                 0.  92055 

0.19433 
A                                 0.  92055 

0.  18916 
A                                 0.  92055 

0.  18724 

A                                 0.  92055 
0.  20078 

A                                 0.  91759 

/•'                               1.  11245 
Cos       81     24.0        9.17474 

F                                 1.11488 
Cos      81    21  .5       9.  17683 

r                    i.ionTi 
Cos       81    22  .8        9.  17.'.75 

I-'                                 1.  11)779 

COM        81      22  .8        !>   IT.'". 

F                        1.118:17 
Cos      81    22  .6       1' 

H           1.  937           0.  28719 S           1.  958           0.  29171 H           1.  930           0.  28546 
n         i.  921         o.  j->8:i:.4 

H            1.  969            0.  29428 

June  18,  1882. 

COB       67°  07'.8        9.  58955 
Coseo  39    35  .7       o 
Cosec  14    14  .9       0.  60884 

July  18,  1882. 

Cos       65°  56'.0        9.61045 
Coseo  38    45  .4        0.  20342 
Coseo  15    25  .7       0.  57506 

Augutt  18,  1882. 

Cos       650  39/.S        9.  8i508 
Oo«eO  39    25  .1        0.  19724 
Coaeo  15    44  .0       0.  56677 

September  14.  1882. 

Cos       65s  57'.4        9.61005 
Coaeo  3fl    07.5        0.  )!>!>% 

Cosec  15    26.0       a.  '.7.411:: 

  

October  31,  1882. 

Cos      66°  03'.4       9.  60835 
Cosec  38    29  .0       0.  2l«;ol 
Coseo  15    20  .9        0.  57727 

2)0.  39401 2)0.  38893 2)0.  37909 2)0.28491 2)0.  39163 
0.  19700 

A                               0.  92055 
0.  19446 

A                                 0.  92055 
0.  18954 

A                               0.  92055 
0.  H1217 

A                                  0.  91759 

0.  19582 

A                               0.  91799 

F                              1.  11755 
Cos      81    24.0       9.17474 

F                                 1.  11501 
Cos       81     21  .5        9.  17683 

F                               1.  11009 
Cos      81    22.8       9.17575 

F                                 1.11006 

Cos       81     22  .2        !P.  17UL4 
F                               1.  11341 
Co»     81    22  .(.      n.  I7r.»i 

H           1.  960           0.  29229 B           1.  958           0.  29184 IT           1.  931           0.  28584 
H           1.  933           0.  L'SfJO 

H            1.  947           0.  28932 

June  19,  1882. 

C'08       60°  23'.8        9.60250 
:t9    41  .6        0.  19472 

CIM.T  15    00.3        0.  56086 

July  19,  1882. 

Cog       65°  55'.2        9.61067 
Coseo  38    35  .7        0.  20495 
Couec  15    30.8        0.57274 

August  19,  1882. 

Cos       65°  32'.2        9.61712 
Cosec  39    27  .2       0.  19602 
Cosec  15    50  .1        0.  56405 

September  30,  1882. 

Cos      650  48'.0       9.1;  ]::•.'<; Coseo  38    34  .5        0.20514 
Cosec  15    31  .2       0.  57255 

November  16,  1882. 

Cos      66°  20'.8       9.  60.136 
Cosec  39    07.2       O.sonoi 
Cosec  15    00  .0        0.  58700 

2)0.  38408 2)0.  38836 2)0.  37809 
2)0.  39095 

2)0.  "!in:i7 
0.  19204 

A                                 0.  92055 
0.  19418 

4                                  0.  92055 
0.  18904 

A                                 0.  92055 
0.  19548 

A                                 0.  91759 

0.  lOf.is 
A                                 0.  91759 

F                                 1.11259 
Cos       81     24  .0        9.  17474 

F                               1.11473 
Cos      81    21  .5       9.  17683 

F                                 1.  10959 
Cos      81    22  .8       9.  17575 

F                                 1.  11307 

Coa      81    22  .2       '.' 

F                                 1.11277 

Cos     81   22.8      9.  IT.'.T:. 
S            1.  938            0.  2«7.'« 

H           1.  857           0.  28156 B            1.  »2»           0.  28534 H            1.  947            0.  28931 H           1.  943           0.  28852 
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November  30,  1882. 

Cos      65°  41'.8       9.  Gl-144 
Cosec  39    26.7       0.1'.  TOO 
Coseo  15    42  .9       0.  50727 

January  14,  1883. 

Cos      66°  33'.0       :• 
Coscc  38    04  .8       i' 
Cosec  14    49  .4       0.  59203 

February  28,  1883. 

CDS       68°  OS'.l        !' 
:18    48.1        n 

Cosec  15    20.7       0.577:10 

April  14,  1883. 

Cos      cr,'  3.V.O      !i.  c,it;:u Cosec  39    27  .0       0. 
Cosec  15    47  .0       « 

Kay  SI,  1888. 
r,,s      i;.i    MM      si.  <;ni;n 

89    i!  .2       ii.  r.'.-!'2 Cosec  15    17  .5      ('. 

2)0.  37871 2)0.  40185 2)0.  38878 
2)0.  37872 2)0.  38417 

0.  18936 
A                                 0.  91759 

0.  20092 
A                                  0.  91759 

(i.  19439 
A                               0.  91759 A                                  0.  1M759 

(I.  I'j'JiW 
.1                          ii.  !>i7:.:t 

F                                 1.  10695 
Cos      81    22.8       9.17575 

F                                  1.  11851 
COB       81     22  .0        9.  17641 

F                                 1.  11198 
Cos       81    24  .8        9.  174US 

F                                  l.lC(i95 
Cos      81    24.5       B.  17438 

F                                 1.10967 
Cos-     81     22  .0        !l.  1751)1 

H           1.  917           0.  28270 H          1.  972          0.  29492 H            1.  »32            0.  28C06 JS            I.  911            0.  28  128 H           1.  930           0.  28558 

December  14,  1882. 

Cos       CC°  12'.0        9.60589 
(  u.scc  39    40  .2       0.  19493 

Coseo  15    10.4      0.  r.8213 

January  31,  1883. 

Cos      66°  17'  3       9.  C0437 
Coseo  39    39  .6        0.  19502 
Coscc  15     DO  .4        0.  58400 

March  14,  18831 

COB      66°  08'.6       9.  60C86 119    24.5        0. 

Cosec  15    13  .4       0.  58073 

April  30,  1883. 

Cos       66°  12'.0        9.60589 
Cosec  39    25  .0        (1.  197211 
Cosec  15    11  .6        0.581.17 

June  14.1883. 

Cos       66°  21'.0        9.  60331 
0.20141 

Cosec  15    02  .8        1' 
2)0.  38295 2)0.  38339 

2)0.  38492 2)0.  38472 2)0.  3!I041 0.19148 
A                                 0.91709 

0.  1!M70 
A                                 0.91759 

0.  19246 
A                                  0.  91759 

0.  19:3C 
A                    •              0.  91759 

0.  19520 

A                                 0111759 

F                               1.  10907 
Cos       81     22  .4        9.  17608 

F                                 1.  10929 
Cos      81    22  .0       9.  17U41 

F                                  1.11005 

Cos      81    25.0       li 
F                          i.  Ki!i«5 
Cos      81    24  .5       li  174:::; 

F                                  1.11279 

Cos       81     23  .9        11.  17483 

II           1.  928           0.  28515 n           1,931           0.28570 H           1.  923           0.  28396 H           1.  924           0.  28428 II            1.  939            0.  28762 

January  1,  1883. 

Cos      65°  53'.  1       9.61127 
Cosec  39    30  .9        0.  19635 
Cosee  15    26  .8       0.  57456 

February  14,  1883. 

Cos       65°  55'.3        9.61061 
119    36  .2        0.  19554 

Cosoc  15    30  .5        0.  67287 

March  31,  1883. 

Cos       65°  41'.9        9.  61441 

Coscc  38    07  .5       0.  2<-!'4:> Cosec  15    45  .9        0.  58592 

May  14,  1883. 

Cos       65°  56'.5        9.  61030 
Cosec  39    24  .5       i 
Cosec  15    26.9       n 

June  ;;o,  li 

.4       9.  C1231 :i!i    27  .H        0 

CdSi'i-  15    30  .9        i 

2)o.3f2is 2)0.  37905 2)0.  38978 4)0.88215 
2)0.  381.S3 

0.  101(19 
A                                 0.91  7,',  9 

0.  18(152 A                                     0.  !..7:,9 
0.  19489 

A                                  0.  !H7.r,!l 0.191(18 
A                                  0.  91759 0.  191192 A                                  0.91709 

F                                 1.  10808 
Cos      81    22  .0       9.  17041 

F                             1.10711 
Cos      81    24  .8       9.  17408 

F                                 1.11248 
Cos       81     25.0        9.17391 

F                                  1.  10867 
Cos      81    22.6       9.17591 

F                                  1.  10831 

Cos       81     23  .'.)        !i  171KI 
H            1.  928            0.  28509 H            1.911            0.28119 H           1.  934           0.  28639 B            1.926            0.284R8 H         l.  920         o.  28334 

July  14,  1883. 

Cos      65'  29'.2       9.  61795 
Cc.xi'C  39    23.0        0.19756 
Cosec  15    52.2       0.50311 

July  31,  1883. 

Cos      64°  57'.2       9.02071 
COSPC  39    13  .5        0.  I'.KK  -3 
Coscu  16    05.7       0.55710 

AuffUSt  14,  1883. 

Cos       65°  54'.  0        9.61101 
C:,.,:'     3D        11    .7             0.    111*84 

Uosec  15    30  .8        0.  57002 
'2)0.  37862 

2)0.  38290 2)0.  37987 

0.  18031 
A                                 0.  91759 

0.  19145 
A                                  (I.  !H  759 0.  1  81194 A                                  0.  91759 

F                                  1.  10C90 
Cos       81     19.2        9.17873 

F                                  1.  10904 
Cos       81     19.2        9.17873 

F                                 1.10753 
Cos      81    19  .2       9.  17*7.1 

H            1.  930            0.  28563 H           1.  940           0.  28777 n            1.  1)33            0.  28626 

Recapitulation  of  results  for  horizontal  component  of 

force  H  hi/  Dr.  JAoyd'ti  method. 

1882. 

Jane  16 n. 
1.937 

1882. 

Aug.  31 
H. 

1.921 
1883. 

Jan.      1 

n. 
1.928 

1883. 

Apr.  30 
H. 

1.  !I24 
18 
19 

1.960 
1.  938 Sept  14 30 1.  933 

1.947  ' 

14 
31 

I.!l72 
1.931 ].!M8 

1.945 1.934 
1.944 

May  14 31 1.930 

July  17 1.958 Oct.    14 1.909 
Feb.    14 1.911 1  .  928 

18 1.958 31 1.947 28 1.932 
June  14 

30 1.920 
1.958 

1.922 

i 

Ang.  17 18 
1.  H30 1  931 

Nov.  16 M 
1.943 1.917 Mar.  14 

31 

1.1123 i  i:n 
July   14 

'      31 

1.830 1.910 

10 
1.  D29 1.930 1.928 

1.  935 

1.930 Dec.  14 1.  928 

Apr.    14 

1.911 

Aug.  14 

1.933 



APPENDIX  No.  6. 

MEMORANDUM   RESPECTING  MAGNETICALLY  DISTVRBED   AND   UNDISTURBED  DATS  AT  UGLA- 

AMIE,  ALASKA,  1882-'83. 

COMPUTING  DIVISION,  COAST  AND  GEODETIC  SURVEY,  December  6,  18.S4. 
A  complete  examination  was  made  of  the  tabulated  observations  at  Uglaainie  of  variations 

in  declination  aiid  in  the  horizontal  and  vertical  components  of  the  earth's  magnetism — for  all 
those  days  on  which  disturbances  were  observed  at  other  polar  stations  and  for  those  days  which 

were  selected  as  normal  or  quiet  days — according  to  circular  T$o.  39,  issued  by  Dr.  Wild,  president 
of  the  International  Polar  Commission. 

Our  series  with  the  Brooke  differential  instruments  commences  with  September  12,  1882,  and 
for  these  instruments  it  was  found  that  for  every  one  of  the  21  days,  designated  as  disturbed  at  other 

stations,  disturbances  occurred  at  Uglaamie  in  the  declination  and  in  the  horizontal  force  and  gen- 
erally also  in  the  vertical  force,  as  may  be  seen  in  the  accompanying  list.  Certain  times,  extending 

over  several  days,  present  themselves  very  prominently,  and  these  may  aptly  be  designated  as 
times  of  stormy  magnetic  weather,  suggesting  their  collective  study. 

Respecting  the  so-called  quiet  days  (steady  condition  of  magnetism)  it  is  not  so  easy  to  make 
any  positive  statement,  for  the  reason  that  the  normal  or  undisturbed  observations  have  not  yet 
been  reported  and  treated  by  themselves,  hence  only  an  indistinct  idea  as  to  the  limits  of  variability 

can  at  present  be  had.  In  general  the  days  mentioned  as  quiet  were  also  found  to  be  so  at  Ugla- 
amie, yet  there  are  exceptions,  and  in  particular  the  horizontal  force  appears  to  have  been  rather 

restless.  The  Uglaamie  record  would  exclude  the  following  days  from  the  table  of  quiet  days  and 
place  them  among  those  of  ordinary  ones,  viz :  1882,  September  30,  declination  and  horizontal 
force  agitated;  1883,  February  8,  ditto;  March  15,  declination,  horizontal  and  vertical  force 
agitated ;  May  15,  horizontal  and  vertica  force  excited;  June  11,  ditto. 

Respectfully  submitted  by 
CHAS.  A.  SCHOTT, 

Assistant. 
J.   E.   HlLGARD, 

Superintendent  United  States  Coast  and  Geodetic  Survey. 

UGLAAMIE  MAGNETIC  EECOED,  1882-'83. 

Examination  of  days  of  disturbance  mentioned  in  Circular  No.  39,  issued  by  President  Wild,  Aorem- 
her  8,  1884. 

August  5,  1882  (Observation  with  inferior  instrument). — Declination  disturbance  commenced 
August  4,  and  was  dying  out  in  the  forenoon  of  August  5. 

October  6,  1882. — Declination  greatly  disturbed.  Horizontal  force  heavily  disturbed.  Ver- 
tical force  slightly  affected. 

October  28,  1882. — Decimation  slightly  disturbed,  extending  to  the  29th.  Horizontal  force 
greatly  disturbed  on  the  28th  and  29th.  Vertical  force  slightly  affected. 

November  12  and  13, 1882. — Declination  greatly  disturbed  ;  continued  to  14tli.  Strong  amoral 
display  on  both  days.  Great  disturbance  of  horizontal  force  on  the  12th,  13th,  14th,  and  15th. 
Vertical  force  disturbance  excessive  on  12th,  13th,  and  14th. 
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November  17  to  20, 1882. — Declination  greatly  disturbed  on  these  days;  brilliant  auroral  display 
on  the  20th.  Great  disturbance  in  horizontal  force  on  the  17th,  18th,  19th,  20th,  and  21st.  Ver- 

tical force  but  little  affected. 
The  magnetic  equilibrium  was  disturbed  during  the  entire  period,  November  12  to  November 

21,  inclusive,  with  daily  displays  of  auroras. 
December  20,21.  18H2.. — Declination  disturbance  commenced  on  the  19th  and  continued  to  the 

24th,  inclusive.  Bright  auroras  every  day.  Horizontal  force  greatly  disturbed  on  the  20th  and 
21st.  Vertical  force  slightly,  if  at  all,  affected. 

February  24,  25,  27,  28, 1883. — Declination  disturbances  commence  February  22,  and  extend 
at  least  to  March  3;  daily  auroras,  very  brilliant  February  23,  25,  2(i,  28,  March  2  and  3.  Hori- 

zontal force  on  the  24th  and  25th  greatly  disturbed  (already  on  preceding  days,  22d  and  23d), 
and  continues  in  a  state  of  unrest  to  March  3,  inclusive.  The  vertical  force  appears  undisturbed 
on  the  24th  and  25th,  and  is  but  slightly  affected  on  the  28th. 

March  27, 1883. — Declination  greatly  disturbed  on  the  27th  and  28th.  Bright  auroras  on  the 
26th,  27th,  and  28th.  Days  of  disturbance  of  the  horizontal  force  26th,  27th,  28th,  29th,  and 
30th.  Vertical  force  very  little  affected. 

April  3,  1883. — Declination  greatly  disturbed  April  2  and  3 ;  auroras.  Great  disturbance  in 
horizontal  force  on  the  1st,  2d,  3d,  4th,  and  5th.  Vertical  force  slightly  affected. 

May  21,  22,  1883. — Declination  disturbed  on  the  20th,  21st,  and  22d ;  horizontal  force  likewise 
Vertical  force  disturbed  on  the  21st  but  not  on  the  22d. 

June  18,  1883. — Declination  greatly  disturbed  on  the  17th,  18th,  19th;  horizontal  force  dis- 
turbed on  the  17th,  18th,  19th,  and  20th.  Vertical  force  apparently  normal. 

June  27, 1883. — Large  disturbance  in  declination.  Horizontal  force  disturbed  on  the  25th,  2(5th, 
27th,  28th,  29th,  and  30th,  and  very  heavily  on  July  1.  Vertical  force  apparently  normal. 
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Tide  Gutzufe< 

F,  F,  F,  frame. 
H,  hole  in  Ice. 

L,  line. 

P,  P,  iiulleyn. 
C,  counterpoise. 

S,  scale. 
V,  vernier. 



TIDES. 

Observations  of  titles  at  the  United  States  Itnernational  Polar  Station,  Uglaamie,  A laska, 
were  made  half-Lourly  and  uninterruptedly  for  a  period  of  112  days,  beginning  at  midnight  Febru- 

ary L'(i,  and  ending  with  midnight  June  17,  1883.  This  series,  consisting  of  5,376  observations,  is 
complete,  not  a  single  reading  being  missed.  These  observations  form  a  part  of  the  general  series 
of  records  secured  at  this  station,  and  were  made  by  the  same  observers  as  were  the  meteorological 
and  magnetic  observations. 

Six  observers  were  on  duty  daily,  each  making  all  the  observations  for  four  hours.  These 
observers  were  Charles  Ancor,  A.  C.  Dark,  J.  A.  Guzman,  J.  E.  .Maxlield.  .John  Murdoch,  and  Middle- 
tun  Smith.  How  faithfully  these  observers  did  their  duty  may  be  inferred  from  the  fact  that  not  a 
single  observation  was  missed.  To  make  a  tidal  observation,  tlieobserver  walked  out  over  the  level 

ice  to  the  gauge,  about  100  yards  from  the  shore,  broke  through  the  ice  .:n  the  hole  formed  since  the 
last  observation,  a  half-hour  before,  scooped  out  the  slush  so  as  to  clear  the  line,  and  then  read  the 
scale  to  the  nearest  hundredth  of  a  toot.  Returning  to  the  house,  he  wrote  down  this  mutiny, 
together  with  the  hour,  the  direction  of  the  icinfl,  and  the  initial  of  his  name.  lie  further  noted 
whether  the  tide  had  turned  since  the  last  observation,  and  if  so,  the  highest  or  lowest  reading 
reached.  This  was  done  by  means  of  a  maximum  and  minimum  index,  to  be  described  in  connec- 

tion with  the  gauge.  When  a  maximum  or  minimum  reading  occurred  between  the  half-hourly 
readings,  this  fact  is  noted  in  the  record,  but  is  not  here  reproduced,  as  it  does  not  appear  to  much 
increase  the  knowledge  aiforded  by  the  record  as  here  printed.  The  record  was  kept  in  duplicate, 
the  second  or  duplicate  copy  being  made  daily,  and  thus  kept  up  with  the  original. 

Although  wind  observations  were  made  half -hourly  in  connection  with  these  tidal  observations, 
nevertheless  it  is  believed  that  the  regular  hourly  observations  of  wind  and  atmospheric  pressure 
will  afford  all  the  necessary  data  for  determining  the  fluctuations  of  sea-level  due  to  meteorological 
causes;  for  these  reasons  the  half-hourly  observations  are  not  here  printed. 

Gninje. — The  gauge  was  constructed  at  the  station  in  February,  l!S<S.'{,  and  put  in  position  so 
that  observations  began  on  the  20th,  as  before  mentioned.  No  photograph  of  the  gauge  was  made, 
but  a  drawing  to  scale,  appears  on  the  plate  opposite,  from  which  its  method  of  operation  will  be 
readily  understood. 

KKF  is  a  wooden  frame-work  standing  on  the  ice  over  the  hole  EL  A  line,  L,  passes  from  the 

'JOO  pound  anchor  through  the  hole  H  over  pulleys  PP,  and  terminates  at  the  counterpoise  ( ' :  this 
counterpoise  weighing  about  L'O  pounds.  A  fixed  wooden  scale,  S.  attached  to  the  frame  of  the 
gauge,  was  subdivided  to  feet  and  tenths  and  hundredths,  and  to  the  line  was  attached  an  index 
which,  moving  along  the  scale,  gave  readings  showing  the  stage  of  the  tide. 

The  zero  of  the  scale  was  placed  low  down,  and  the  numbers  increased  upward  and  downward 
from  this  zero.  The  numbers  above  zero  were  considered  positive  (  +  )  and  those  below  it  negative 
(  — ).  When  the  tide  rose,  the  ice,  the  gauge,  and  all  its  appurtenances  were  lilted  up,  and  in  such 
manner  that .the  difference  between  any  two  index  readings  would  indicate  the  change  of  level 
between  the  readings. 

From  the  construction,  as  well  as  from  observation,  therefore,  we  see  that  i»<re<txi>i(/  numbers 
indicate  rising  tide  and  tlimhiinhiny  numbers  falling  tide. 

In  order  to  record  automatically  the  heights  of  high  and   low  water,  a  self  registering  index 
was  adjusts!  as  follows: 
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A  piece  of  cod  line  was  stretched  along  the  face  of  the  scale  and  led  through  an  ivory  stud 
attached  to  the  counterpoise.  This  ivory  stud  coincided  with  the  zero  of  the  vernier  or  reading 
index.  On  either  side  of  this  stud  cork  slides  were  attached  to  the  cod  line  and  were  pushed  one 
up,  the  other  down,  witli  rising  and  falling  tide,  respectively.  Attached  to  these  corks  were  brass 
verniers  moving  along  the  scale  and  enabling  close  readings  to  be  made.  The  highest  and  lowest 
readings  of  the  sea-level  falling  between  the  regular  halt-hourly  observations  were  thus 
automatically  recorded. 

Location  of  gauge. — The  gauge  was  placed  on  the  shore  ice  due  west  from  the  station  and 
at  a  distance  of  about  100  yards  from  the  beach.  The  water  at  the  hole  was  17  feet  deep  at  mean 

low  water.  The  ice  was  level,  and  at  the  beginning  of  observations  in  February  \va.s  4-J,  feet  thick 
and  at  the  close  of  observations  in  June  was  5  feet  thick. 

About  one  mile  and  a  half  from  the  beach  and  parallel  with  it  is  a  bar  having  about:  3  fathoms 
water  upon  it.  On  this  bar  the  heavy  pack-ice  grounds  and  thus  leaves  the  inshore  ice  compaia- 
tively  undisturbed.  During  this  entire  series  of  observations  the,  ice  remained  undisturbed  except 
in  elevation.  The  anchor  remained  unmoved  and  the  line  hung  free  in  the  middle  of  the  hole. 
The  accumulations  of  ice  on  the  side  of  the  hole  were  chopped  away  each  day.  That  the  ice,  how- 

ever, rose  and  fell  was  obvious,  independent  of  the  gauge  readings,  for  along  the  u  ice  foot  "  at  the 
beach  the  rise  and  fall  was  clearly  seen,  though  there  was  never  open  water  between  the  beach  and 

the  gauge,  except  for  a  few  moments  when  the  general  level  of  ice  would  break  oil'  from  the  "  ice 
foot  "  witli  falling  or  rising  tide  and  make  a  narrow  seam,  which  was  soon  after  solidly  frozen  over. 

In  this  location  the  gauge  was  practically  free  from  local  peculiarities  and  so  disposed  as  to 
give  the  fluctuations  of  level  in  the  open  ocean. 

Time. — The  observations  were  made  on  local  mean  time.  At  intervals  of  one,  two,  or  three 
weeks,  as  the  weather  permitted,  time  observations  were  made  with  transit  or  sextant,  for  the  reg- 

ulation of  the  standard  chronometer  upon  which  all  other  time-pieces  depended. 
Flood  tide.s  came  from  the  southward  and  west  ward  and  there  was  a  prevailing  current,  setting 

to  the  northeast.  The  ebb  current  slackened  but  did  not  reverse  this  current. 

The  daily  rise  and  fall  of  tide  is  quite  small,  being  about  6  or  7  inches,  but  during  the  series 
of  observations  the  level  of  the  sea  varied  more  than  3  feel. 

'i  he  duplicate  record  has  been  placed  in  tbe  hands  of  the  superintendent  of  the  Coast  and 
Geodetic  Survey  for  reduction,  discussion,  and  publication.  A  preliminary  discussion  has  been 
made,  from  which  enough  of  the  peculiarities  of  these  Arctic  tides  have  been  brought  out  to  show 
that  a  more  complete  analysis,  study,  and  comparison  with  other  Arctic  tides  is  desirable.  It  has 
been  deemed  desirable  to  substitute  here  the  original  record  of  observations  for  this  preliminary 
discussion  and  to  give  the  full  discussion  hereafter.  This  discussion  will  be  made  and  published 
by  the  Coast  and  Geodetic  Survey. 
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632 i:\PEDITION  TO  POINT  BAEEOW,  ALASKA. 

Tidnl  obser-ctili«iiit  tit  t/ir  (rnited  stuff*  Mernutinnal  Polar  Station,  Uglaamie,  Alaska,  1883 — Gont'd. 

[Half-hourly  readings  wade  on  local  mean  lime.     Heights  expmmeil  in  feet.    Increasing  numbers  denote  rising  tide.) 
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MISCELLANEOUS  OBSERVATIONS. 

I.  A  REPORT  ON  THE  GROUND  CURRENT  OBSERVATIONS  MADE  AT  UGLAAMIE, 
ALASKA. 

By  A.  L.  McRAE,  Pr irate  Signal  Corps,    U.  S.  Army. 

The  observations  were  commenced  August  11,  1882,  and  were  continued  at  hourly  intervals 
until  November  14, 1882. 

The  lines  were  insulated  wires  one  thousand  yards  in  length.  One  was  in  the  magnetic 
meridian,  and  the  other  at  right  angles  to  it. 

The  terminals  were  copper  plates  2  (1?)  feet  square.  The  N.,  S.  and  W.  terminals  were  in  water; 
the  E.  in  laud. 

Compass  galvauoscopes  were  used  to  measure  the  strength  of  the  current. 
As  the  observations  possess  especial  interest  because  they  were  made  in  such  a  high  latitude, 

several  deflections  of  the  galvanoscope  have  been  reduced  to  something  like  absolute  measure  by 
comparison  with  a  galvanometer  in  the  laboratory. 

Unfortunately  the  electromotive  force  due  to  the  terminals  and  the  resistance  of  the  complete 
circuit  were  not  determined,  so  that  their  effects  cannot  be  accurately  estimated. 

But  from  an  experiment  with  copper  plates  one,  square  toot  in  area  it  was  found  that  the 
electromotive  force  under  the  most  favorable  circumstances,  when  both  plates  were  in  sea  is  less 
than  .05  volt,  and  when  one  plate  was  in  sea  and  the  other  in  land  is  less  than  .2  volt. 

Mr.  Wild  has  found  that  the  electromotive  force  due  to  copper  plates  buried  in  the  earth  may 
reach  .05  volt.  We  can  therefore  safely  assume  that  the  electromotive  force  between  the  plates 
used  in  the  observations  was  not  greater  than  .2  volts. 

Mr.  Wild  has  already  found  that  the  resistance  of  the  ground  between  copper  plates  one 
square  meter  in  area  buried  two  meters  below  the  surface  and  one  kilometer  apart  was  between 
thirty  and  sixty  ohms.  By  comparison  the  resistance  of  the  ground  at  Uglaamie  would  be  between 
eighty  and  one  hundred  and  sixty  ohms.  But  since  all  the  plates  except  one  were  in  water  it  is 
probable  the  resistance  was  much  less. 

If  we  assume  that  the  resistance  of  the  line  and  the  ground  was  so  small  compared  to  the 
resistance  of  the  galvanoscope  as  to  be  inappreciable,  we  find  that  at  times  there  was  an  electro- 

motive force  of  .8  volt  acting.  Deducting  the  .2  due  to  the  terminals  we  have  .«  volt  remaining, 
which  must  be  due  to  a  ground  current. 

The  difficulties  mentioned  above  of  eliminating  everything  from  the  true  ground  current 
prevent  a  careful  study  of  the  observations;  but  by  plotting  the  total  current  it  appears  that: 

1.  The  current  is  generally  steady  in  strength  and  direction  for  several  days  at  a  time.     There 
are  periods  when  there  is  no  current.  *Tliere  are  also  rare  moments  when  the  intensity  of  the 
current  changes  rapidly.     The  direction  of  the  enrreiit  usually  changes  slowly. 

2.  The  north  and  south  component  is  the  stronger. 
3.  The  general  direction  of  the  current  is  from  the  first  (NW.)  to  the  third  (SE.)  quadrant, 

and  not  from  the  second  (NE.)  to  the  fourth  (SW.)  as  in  Europe. 
The  general  direction  varied  from  due  west  to  a  little  east  of  north. 
In  connection  with  auroras  it  is  noticed  that: 
On  September  4  a  weak  variable  current  suddenly  changed  to  a  strong  north  by  east  enrrrent 

six  or  seven  hours  before  an  aurora  was  observed.  This  strung  current  continued  for  several  dajs 

and  auroras  on  the  Gth,  12th,  and  15th  did  not  seem  to  afl'ect  its  intensity  or  direction. 
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On  September  26  there  was  quite  a  disturbance  of  the  needle  five  hours  in  advance  of  the 
aurorii.  Just  after  the  appearance  of  the  aurora  the  current  began  to  weaken  and  shifted  from 
north  to  northwest. 

On  September  26  there  was  an  increased  current  one  hour  in  advance  of  the  aurora. 
On  October  8  a  westerly  current  changed  to  a  little  south  of  west  one  hour  in  advance  of  the 

aurora. 

At  other  times  auroras  occurred  when  there  was  a  strong  or  moderately  strong  current  without 
apparently  having  the  slightest  effect. 

NOTE  ON  AN  IMPROVED  METHOD  FOB  OBSERVING  GROUND  CURRENTS. 

Heretofore  the  best  method  for  observing  ground  currents  has  been  that  of  two  lines,  one  in 
the  magnetic  meridan  and  one  at  right  angles  to  it.  By  this  method  the  difference  of  potential 

between  N.  and  S.  and  between  E.  and  W.  giving  the  components  of  the  current  in  these  two  direc- 
tions can  be  obtained.  This,  however,  is  not  sufficient  to  enable  us  to  determine  the  exact  direc- 

tion and  strength  of  the  current. 
Now,  if  the  difference  of  potential  between  N.  and  W.  is  taken  at  the  same  time  as  that  of  N. 

and  8.  and  of  E.  and  N.,  there  will  be  all  the  necessary  data  to  plat  the  eqnipotential  surfaces, 
from  which  the  direction  of  the  current  can  be  obtained. 

Then,  knowing  distance  between  the  equipotential  surfaces,  we  can  get  the  variation  of  the 
potential  with  respect  to  the  distance  and  hence  the  strength  of  the  current. 

The  lines  need  not  be  at  right  angles,  nor  is  it  necessary  that  one  should  be  in  the  magnetic 
meridian. 

II.  THICKNESS  OF  THE  ICE. 

The  thickness  of  the  ice  in  the  lagoon  close  to  the  station,  and  in  the  still  water  of  the  sea 
near  shore,  was  measured  at  intervals  of  about  a  month  during  the  winter. 

The  following  table  presents  the  results  of  these  observations : 

LAGOON  ICE.. 

Date. Thickness. Remarks. 

1881. 
Fret.    Inchei. I            0} 

3              9 
5               H 

6 

1882. 

May  4                        ..  . 
6             2* 

SEA  ICE. 

Sea.  ice. 

Measured  about  200 

yards  from  shore. 

1883. 
3            8 
4            2 
5            2 
4          11 

I          
  *» 

March  7 A  uril  2 
May  2          
July  1 

NOTE. — In  the  meteorological  observations,  the  readings  of  the  barometer  are  iiot  reduced  to 
the  .sea-level. 
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