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Fig.  I.  oi  /impinchlora  posadon  n.  sp..  from  I-il  Vaile, 

Margarita  Island,  Venezuela, 

Fig.  2.  Amphidora  fereniina  (lodt,,  from  same  locality,  taken 

at  same  time. 
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NOTKS  Ox\  THE  BUTTERFLIES  OF  MARGARITA  ISLAND,  CARACAS, 

AND  CARITPANO,  VENEZUELA. 

BY  AUSTIN  H.  CLARK,  BOSTON,  MASS. 

In  ‘'Bhe  Ibis’  for  January,  1895,  Dr.  P.  L.  Sclater  suggested  to  ornithologists 
the  advisability  of  turning  their  attention  to  the  Island  of  Margarita  as  a   field 

hitherto  unworked.  .As  a   result  of  this  notice.  Captain  Wirt  Robinson,  U.  S.  A., 

visited  this  locality  in  the  summer  of  1895,  bringing  back  an  extensive  collection 

of  the  birds  of  the  island,  a   number  of  insects,  and  some  mammals.  Unfortu- 

nately, the  butterflies  were  subsequently  lost;  but  on  working  up  the  mammals 

and  birds,  no  less  than  thirteen  new  species  were  discovered,  two  of  the 

former,  and  eleven  of  the  latter. 

Having  determined  to  spend  the  summer  of  1901  in  zoological  investigation 

in  some  little  known  part  of  South  .America,  I   communicated  with  Captain  Rob- 

inson, with  the  result  that  I   decided  to  visit  this  locality,  and  make  a   study  of  its 

fauna,  as  complete  as  time  would  allow,  to  form  a   sort  of  supplement  to  his  work. 

.Accordingly,  on  the  15th.  dav  of  June,  1901,  I   left  New  York  for  La  Guaira, 

en  route  for  Margarita.  At  La  Guaira  I   stayed  a   day  and  a   half,  leaving  there 

for  the  more  pleasant  city  of  Caracas,  to  await  the  arrival  of  the  steamer  which 

was  to  take  me  to  Carupano.  During  my  stay  of  about  a   week  at  Caracas,  I 

made  daily  excursions  into  the  surrounding  country  for  insects;  but  a   combina- 

tion of  circumstances  prevented  my  making  any  captures  while  at  La  Guaira.  .At 

Carupano  also,  while  hunting  up  a   small  boat  in  which  to  make  the  journey  across 

the  channel,  1   could  not  spare  any  time  for  collecting,  but  on  my  way  back  I 

obtained  a   few  specimens  here. 

Reaching  Porlamar,  on  the  southern  shore  of  the  island,  on  July  3rd.,  I   at 

once  proceeded  to  the  little  town  of  El  Amalie,  situated  about  three  miles  from  the 

sea,  in  a   pleasant  valley  at  the  foot  of  the  central  mountain.  This  village  is  par- 

tially surrounded  by  groves  of  cocoanut  palms,  and  is  a   very  convenient  place  of 

residence,  the  climatic  conditions  being  much  more  agreeable  than  in  the  towns 

nearer  the  coast,  while  it  is  easy  of  access  both  to  the  hot  country  near  Porlamar, 

and  the  mountain  forest.  The  region  is  peculiarly  heathful,  and  too  much  cannot 
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be  said  of  its  inhabitants,  who  seem  to  consider  it  an  honor  to  assist  the  collector 

in  every  way.  In  this  town  1   resided  until  July  25th.,  when  circumstances  com- 

pelled me  to  leave  suddenly,  much  against  my  will,  as  my  collections  were  as  yet 

far  from  complete.  During  my  stay,  however,  I   secured  specimens  of  all  the 

butterflies  observed,  with  the  exception  of  a   Morpho,  an  Opsiphanes  C> ),  a 

Papilio,  a   Urania,  and  Cnlaenis  juUa\  but  I   am  confident  that  more  extended  re- 

searches, over  parts  of  the  island  which  I   was  unable  to  visit,  will  bring  to  light 

many  additions  to  the  following  list,  and  it  is  much  to  be  desired  that  sometime 

in  the  future,  others,  profiting  by  the  experience  of  Captain  Robinson  and  myself, 

will  visit  this  interesting  locality  and  make  a   much  more  exhaustive  report  on  its 

entomological  fauna. 

The  island  of  Margarita  is  situated  midway  between  La  Guaira  and  Trinidad, 

directly  north  of  the  town  of  Cumana,  being  about  seventeen  miles  distant  from 

the  nearest  point  of  the  mainland.  Its  greatest  length  from  east  to  west  is  forty- 

two  miles.  It  consists  of  two  portions,  joined  by  a   narrow  swampy  isthmus  of 

about  twelve  miles  in  length,  the  eastern  part  being  the  larger,  in  the  shape, 

roughly,  of  a   pentagon,  some  twenty  miles  across,  while  the  western  is  an  irregu- 

lar quadrangle,  twelve  miles  long  by  nine  in  width.  In  the  eastern  part  there  is 

a   mountain  of  3,240  feet  altitude,  thickly  wooded  almost  to  the  base;  in  the  west- 

ern another  rises  to  the  height  of  2,300  feet,  but  is  practically  barren.*  At  the 

time  of  my  visit  the  only  way  of  reaching  the  island  was  to  take  a   small  trading 

vessel  from  Carupano  or  Cumana,  which  ports  could  be  easily  reached  by  the  boats 

of  the  French  or  Dutch  West  India  Mail.  Now,  however,  the  boats  of  the  Royal 

Mail  Steam  Packet  Company,  plying  fortnightly  between  Barbados  and  La  Guaira 

call  in  at  both  Carupano  and  Porlamar,  Margarita. 

Margarita  is  divisible  into  three  well  defined  life  zones,  as  follows: 

I.  The  almost  flat  costal  plain,  which  extends  all  about  the  island  occupying  a 

strip  averaging  tw'O  or  three  miles  in  width,  hot  and  sandy,  supporting  only  a   very 

scanty  vegetation,  which  consists  of  post  and  melon  cactus,  with  patches  of 

“tuna,”**  and  scattering  thorn-trees.  I   saw  no  butterflies  whatever  in  this 

region;  but  among  birds  the  burrowing  owls  ( Speotyto )   are  exclusively  found 

here,  and  the  troupial  ( Iderus ),  scaled  Dove  {Si-anlafella )   Buzzard  ( Buteo), 

and  parrakeet  ( Connrns )   prefer  it  to  any  other.  Here  also  I   found  the  trail  of  a 

rattle-snake  ( Croialus )   which  appears  to  be  quite  rare,  as  all  the  natives  assured 

me  that  they  never  had  seen  a   snake  on  the  island,  and  I   found  no  trace  of  others 

in  all  my  wanderings.  The  armadillo  is  reported  to  occur  in  this  district. 

II.  The  intermediate  zone,  consisting  of  a   rough  hilly  countrv,  with  a   large 

*   A   map  of  the  island  was  published  in  the  Proceedings  U.  S.  National  Museum.  XVlll.  pi.  XXXIII. 

**A  small,  long-spined  prickly  pear,  Opuntia  tuna. 
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amount  of  scrubby  growth,  and  many  varieties  of  cacti,  including  also  the  cassava 

plantations.  Here  the  specimens  of  Apodemia  w'ere  taken,  and  a   single  Urainia  was 

observed.  The  birds  characterizing  this  region  are  the  Spine-tail  ( Syna/Lixis,) 

the  cuckoos  ( Diploptenis )   and  the  honey  creepers  ( Coercba)\  while  among  mam- 

mals the  rabbit  ( Leptis)  is  practically  confined  to  it. 

III.  The  forest  region,  including  the  whole  of  the  mountain  proper,  and  the 

valley  in  which  the  little  town  of  El  Valle  is  situated.  This  is,  entomologically, 

divisible  into  three  sub-regions,  thus: 

(a) .  
The  forest  proper,  including  the  greater  part  of  the  mountain.  'I'his, 

again  is  divisible  into  the  drier  portions,  and  the  moist  areas,  in  the  immediate 

vicinity  of  water.  Of  the  drier  parts,  the  genus  Morpho  is  the  charactistic 

feature,  which  in  the  neighborhood  of  streams  occur  such  forms  as  Ithnniia  and 

Eurema  a/btihi,  and,  in  the  lower  portions,  ILeliconius. 

(b) .  

The  intermediate  forest  region;  where  the  little  stream  known  as 

“El  Rio,”  hardly  more  than  a   brook  at  the  time  of  my  visit,  emerges  from  the 

thickly  wooded  area.  This  sub-region  is  the  home  of  Aniphichlora  poseidon  (see 

below),  and  in  it  is  found  in  greatest  abumlance. 

(
c
)
 
.
 
 

The  valley  region;  consisting  of  cleared  land  wdth  groves  of  cocoanut 

palms,  interspersed  
with  grassy  patches,  and  the  wooded  borders  of  the  river  bed, 

which,  at  this  season,  is  wholly  without  w'ater.  Here  occur  in  abundance  
practi- 

ally  all  the  Pieridaj  and  Hesperida;  
of  the  island,  and  such  genera  as  Eubapia, 

AprauUs,  
I.yciunui,  Pluptychia,  

Mestra,  T/iec/a,  A/iosid,  and  Amphiihlora  
(feivii- 

tina).  It  was  in  this  region  that  I   saw  the  only  specimens  
of  l\rpi/io,  Odaenis, 

and  Opsiphanes  
observed. 

The  whole  fauna  of  Margarita  is  derived,  as  is  that  of  the  island  of  Trinidad, 

from  South  .\merica,  no  purely  West  Indian  forms  being  present,  so  far  as  known, 

among  the  birds,  mammals,  fresh-w’ater  fishes,  or  Lepidoptera.  In  fact,  among 

the  birds  there  seems  to  be  a   regular  migration  between  the  island  and  the  main- 

land in  the  case  of  certain  .species  (as  the  parrakeet);  and  I   have  seen  numbers  of 

Pierida;  ( Aphrissa,  Pboebis,  Callidryas )   in  the  channel,  midw’ay  between  the 
island  and  the  Venezuelan  shore. 

The  summer  of  1901  was  very  dry*  on  Margarita,  due  to  the  partial  fail- 

ure of  the  spring  rains.  This  may  in  some  degree  account  for  the  paucity  of  the 

lepidopterous ,   fauna,  as  represented  by  my  collection.  Hut  it  is  true,  without 

doubt,  that  there  are  many  species,  either  local  or  erratic  in  occurence,  which 

*   While  in  Barbados,  in  January.  1904,  Mr.  L.  T.  Spencer.  H.  R.  G.  S..  who  has  lately  spent  considerable  time  on 

Ma  rgarMa.  informed  me  that  water  was  now  scarcer  than  ever:  so  much  so  indeed  that  the  English  pearl  fisheries 

company  at  Porlamar  were  forced  to  depend  on  distilled  sea  water.  The  cutting  down  ot  the  forests  to  build  ships  Is 

without  doubt  the  cause  of  this,  as  it  is  on  the  English  West  Indian  island  of  Carriacou. 
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cannot  be  obtained  except  by  a   long  residence  in  the  locality.  faptain 

Robinson  has  sent  me  a   partial  list  of  the  lepidoptera  he  collected  here.  It  con- 

tains ten  species,  only  two  of  which  are  represented  in  my  lot,  which  brings  out 

graphically  the  difficulty  of  obtaining  a   complete  list  of  the  butterflies  and  moths 

of  any  given  locality  in  the  tropics. 

Papilionid.f.. 

J^apilio  thoas  Linn. 

On  Margarita  I   saw  a   butterfly  apparently  referable  to  this  common  species, 

although  much  below  the  average  size,  which  I   w'as  unable  to  capture,  owing  to 

the  nature  of  the  vegetation.  Captain  Robinson  writes  me  that  he  collected  here 

an  undescribed  dwarf  variety  of  this  insect. 

Fif.ridak. 

While  approaching  the  coast  of  Venezuela,  I   saw  large  numbers  of  Pieridse, 

flying  over  the  water  in  small  scattered  groups.  On  the  mountain  sides  above 

La  Guaira  I   observed  thousands  of  these  insects,  all  moving,  as  were  those  over 

the  water,  tow'ard  the  east.  On  the  way  from  La  Guaira  to  Caracas,  as  well 

as  on  the  mountain  slopes  in  the  vicinity  of  the  latter  city,  they  could  be 

counted  by  hundreds,  all,  without  exception,  moving  toward  the  east.*  It  seemed 

to  be  a   migration,  which  w'as  following  the  line  of  the  coast,  and  going  in  the 

general  direction  whence  came  the  trade  wdnds.** 

I.epUiUs  sp. 

.\n  undescribable  species  of  this  genus  was  collected  by  Captain  Robinson 

on  the  island,  but  subsequently  lost. 

Pontia  monuste  Linn. 

The  most  abundant  butterfly  on  Margarita;  it  occurs  in  the  cocoanut  groves, 

and  especially  in  the  patches  of  rank  grass  about  El  Valle.  The  majority  of  the 

e.xamples  were  in  worn  condition.  In  the  early  morning  it  is  commonly  found 

clinging  to  the  grass-blades  and  leaves,  where  it  is  a   conspicuous  object. 

*Mr.  W.  E.  Broadway,  Curator  of  the  Botanic  Station  at  Grenada,  B.  W.  1.,  who  lived  for  many  years  in  Trinidad 
and  who  is  an  enthusiastic  entomologist,  tells  me  that  /tf/us  visits  Trinidad  every  year  from  the  mainland, 

coming  over  by  hundreds,  its  movements  being  apparently  comparable  to  those  here  described  as  observed  among 
the  PieridiE. 

•*For  a   more  detailed  account,  see  Canadian  Entomologist.  Aug.,  iqoj.  p.  219. 
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Calliiirvas  euhnle  Linn. 

Common  on  Margarita. 

Aphrissa  statira  Cramer. 

Common,  but  not  so  much  so  as  Callidrxas  eul<uh\ 

Phoebis  argante  Fabr. 

Common  at  F.l  Valle,  associating  with  C.  eiibiih'  and  .7.  statini. 

Gompterxx  clorinde  Codt. 

Occurred  about  El  Valle,  but  was  not  abundant. 

Kricogonia  hsUe  Godt. 

Two  e.\amples,  a   male  and  a   female,  taken  near  El  Valle. 

PvrisUa  proterpia  Eabr. 

Obtained  by  Captain  Robinson. 

/‘vrisita  gratiosn  Doubl.  R   Hew. 

Eour  specimens  obtained  near  El  Valle.  'I'hey  are  all  paler  than  that  figured 
by  Doubleday  and  Hewitson,  and  than  others  from  Central  America  which  1 

have  examined. 

Furema  Umbia  Eelder. 

Eairly  common.  The  examples  are  smaller  than  Godman  and  Salvin’s 
figure  (Biol.  Cent.  Am.,  Rhopalocera  pi.  63,  fig.  13)  and  the  black  border  of  the 

secondaries  is  not  so  broad,  being  generally  reduced  to  a   series  of  black  points. 

Furema  albula  Cramer; 

Specimens  from  Margarita  are  rather  more  heavily  bordered  than  those  from 

Panama,  and  the  tinge  of  sulphur  at  the  base  of  the  wings  is  more  pronounced. 

This  species  was  abundant  in  the  deep  forest  in  the  vicinity  of  the  water 

courses,  but  did  not  occur  on  the  lower  slopes  of  the  mountain,  nor  about 

El  Valle. 

Furema  bvdia  Eelder. 

<   )ne  specimen  obtained. 
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F.inrma  -I'itcllina  Felder. 

Occurred  about  F,1  Valle. 

Nympuai.idak. 

Colcienis  Julia  Fabr. 

Seen  on  two  occasions  near  K1  Valle,  but  eluded  capture. 

.{i^rau/is  vanillae  Linn. 

With  the  exception  of  Fontia  }nonusle,  this  was  the  commonest  butterfly 

occuring  most  abundantly  in  the  cocoanut  groves,  especially  in  the  more  shaded 

portions.  In  flight  it  closely  resembles  Colaaiis  Julia. 

Apmicmia  erostratus  Doubl.  iV  Hew. 

Specimens  from  Margarita  have  the  black  markings  less  extensive  than  in 

those  rigured  by  Doubleday  and  Hewitson,  and  by  Staudinger. 

This  butterfly  was  found  on  the  scrubby  hillsides  about  K1  Valle.  It  was 

often  seen  in  the  hottest  places,  where  there  was  practically  no  vegetation.  It  is 

readily  captured,  resembling  in  its  habits  Euphyilryas  phaetau. 

Mestra  liypermnestra  Hubn. 

Very  common  in  the  cocoanut  groves  and  about  the  roadsides  near  El  Valle. 

Juuania  caenia  Hubn. 

Common  in  the  cassava  plantations,  about  the  borders  of  the  cocoanut  groves, 

and  in  the  hotter  portions  of  the  groves  themselves. 

Ennira  monima  Cramer. 

One  battered  example  secured. 

Euhayis  ayaclcs  Dalm. 

Several  specimens  obtained  about  F.l  Valle. 

Rubagis  theseu.':  Felder. 

Common  in  the  cocoanut  groves  about  El  Valle,  occuring  with  E.  agacks, 

but  more  abundant  than  that  species.  The  contrasting  black  and  white  of  its 

wings  make  it  a   rather  conspicious  object,  considering  its  size. 
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Amphichlora  ferentina  (ioclt.  [Plate  I.  fig.  2.] 

Common  in  the  cocoanut  groves  about  K1  Valle.  When  flying  it  occasionally 

produces  the  clicking  sound  so  characteristic  of  the  group,  and  it  always  alights 

head  down.  When  alarmed,  it  seldom  goes  far,  often  only  to  the  next  tree.  Its 

flight  is,  as  a   rule,  low,  rather  swift,  and  in  a   straight  line,  reminding  one  of  the 

flight  of  Arpynnis  lathimia  or  of  Euptn/eta  clauiiia,  but  is  more  hurried  than  that 

of  either  of  these. 

■Specimens  from  Margarita  differ  from  the  continental  examples  which  I   have 

examined  in  being  uniformly  smaller,  with  a   greater  amount  of  white  in  the  ground 

color  of  the  wings,  particularly  of  the  secondaries. 

Amphichlora  poseidon,  new  species.  [Plate  i.  fig.  i.] 

Type  locality,  K1  Valle,  Island  of  Margarita,  Venezuela. 

Expanse,  2.6  in. 

General  ground  color  of  the  secondaries  and  basal  third  of  primaries,  a   uni- 

form pale  dusty  bluish  gray,  with  reflections  of  reddish  bronze. 

Primaries.  Outside  of  a   crenulate  line  beginning  two-thirds  of  the  distance 

from  the  base  of  the  wings  to  the  end  of  the  cell,  and  extending  in  a   direction 

almost  at  right  angles  to  the  costal  margin  to  a   point  one-quarter  of  an  inch 

from  the  outer  edge  of  the  wing,  on  the  posterior  border,  chalky  white,  with  a 

narrow  line  of  gray  in  the  cell  near  its  distal  extremity,  and  a   wavy  gray  line  par- 

allel to  the  outer  border  of  the  wing,  beginning  a   quarter  of  an  inch  from  the  distal 

end  of  its  inferior  margin,  and  extending  to  the  vein  passing  from  the  middle  of 

the  distal  end  of  the  cell  to  the  edge  of  the  wing,  then  turning  and  running  to  the 

costal  margin  in  a   direction  at  right  angles  to  it.  The  distal  border  of  the  pri- 

mary is  light  gray,  interrupted  in  seven  places  by  white  streaks,  the  sixth  from 

the  apex  being  almost  as  wide  as  the  distance  apart  of  the  veins  between  which 

it  occurs,  just  inside  this  border  is  a   row  of  five  white  spots,  .separated  from  the 

general  ground  color  by  irregular  borders  of  light  bluish  gray.  The  first  two  of 

these  spots  are  small,  and  are  situated  at  the  apex  of  the  wing;  the  third,  which  is 

larger,  is  separated  from  the  second  by  two  veins.  The  fourth,  which  is  the 

largest  of  all,  is  separated  from  the  third  by  one  vein,  and  the  fifth,  which  is 

small,  is  one  vein  beyond  the  fourth.  Midway  between  the  two  apical  spots  and 

the  wavy  line  mentioned  above,  there  is  a   patch  of  light  gray,  which  extends  as 

far  as  the  second  vein  from  the  costal  margin.  The  part  of  the  wing  proximal  to 
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the  crenulate  line  before  mentioned  is  biuish  gray,  with  two  brownish  zigzag 

iines  running  paraiiei  to  the  outer  margin  of  the  wing,  from  the  ceii  to  the  inferior 

border.  In  the  ceii  there  is  a   faintiy  enciosed  median  spot,  in  the  middie  of 

which  there  is  a   tinge  of  rufous. 

Secondaries.  Ground  coior  biuish  gray,  with  a   siightiy  darker  border,  sepa- 

rated off  by  a   wavy  iine  of  brown.  Inside  of  this  border  are  four  ocelli,  the  two 

anterior  being  rather  smaller  than  the  others,  and  having  white  centres  bounded 

proximally  by  crescents  of  dark  brown.  'I'he  two  posterior  ocelli  have  a   median 
transverse  band  of  black,  with  a   lunate  spot  of  white  in  the  distal,  and  a   corres- 

ponding patch  of  rufous  in  the  proximal  half.  Inside  of  the  row  of  ocelli  is  an 

irregular  line  of  brown.  Inside  this  line  there  are  a   few  spots  separated  off  from 

the  ground  color  by  narrow  dusky  lines,  as  follows:  in  the  ceil,  about  one 

quarter  of  an  inch  from  the  proximal  end  there  is  a   double  spot,  extending  trans- 

versely across  the  cell,  and  anterior  to  this  a   small  circular  spot.  Just  distal  to 

this  series,  is  a   row  of  four  spots,  the  most  anterior  of  brown,  and  close  to  the 

small  circular  spot  just  mentioned ;   the  next  gray,  and  just  the  size  of  the  anterior 

circular  spot  of  the  series  proximal  to  this;  the  third  small,  and  wholly  brown,  and 

the  last,  which  closes  the  cell,  long  and  narrow,  with  a   gray  centre. 

The  under  surface  resembles  that  of  A.  fercntinn,  but  the  brown  markings  are 

narrower,  the  rufous  centre  of  the  spot  which  occupies  the  middle  of  the  central 

cell  on  the  primaries  lighter,  and  the  whole  surface  shows  a   more  pronounced 

coppery  reflection.  The  tips  and  under  surface  of  the  antennae  are  light  rufous. 

This  species  is  readily  distinguished  from  A.  ferentina  by  the  great  amount 

of  white  on  the  primaries,  and  its  lighter  bluish  color,  bronzy  reflections,  small 

size,  and  finer  markings  on  the  lower  surface.  The  two  are  easily  recognizable 

in  life  at  a   considerable  distance. 

From  all  others  of  the  genus  it  is  distinguished  by  the  colors  as  described. 

Messrs.  Godman  and  Salvin  mention  ( Biologia  Centr.  .\mer.  Rhopalocera 

p.  269 )   a   peculiar  specimen  of  Ajeronia  glauconome  which  was  taken  at  Manaure 

in  northern  Colombia,  in  which  the  cretaceous  white  of  the  primaries  is 

more  extensive,  and  more  broken  up  with  the  gray  marks  than  in  the  normal 

form.  They  state  further  that  “the  discrepancies  are  in  the  direction  of  A.  feren- 

tiua,  and  the  specimen  may  prove  to  be  an  extreme  form  of  that  insect,  or  a   new 

species.”  From  this  very  meagre  description,  it  would  seem  that  the  butterfly 

referred  to  was  ,■  but  we  cannot  be  entirely  sure;  however,  it  is  very 

possible  that  this  species  will  be  found  to  occur  in  .suitable  localities  throughout 

Venezuela  and  Colombia. 

On  Margarita,  as  has  been  mentioned  above,  A.  poseidon  is  found  in  the 

damper  spots  on  the  border  of  the  forest,  and  does  not  seem  to  frequent  the  open 
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so  much  as  does  A.  ferentina,  prefering,  as  a   rule,  the  same  kind  of  situations  as 

those  in  which  PeriLro7nia  ainphiname  commonly  is  found. 

Historis  oLins  Fabr. 

While  on  the  beach  at  Carupano  1   saw  what  I   was  positive  was  an  example 

of  this  species,  coming  in  over  the  sea  from  the  direction  of  Margarita.  It  pas- 

sed within  a   few  feet  of  me,  but  I   was  unable  to  .secure  it.  Captain  Robinson 

tells  me  he  secured  an  Aj^anist/ios”  on  the  island,  which  might  possibly  have 
been  of  this  species. 

.\i;,APETlI)AK. 

Kuptychia  pharcs  Godt. 

The  commonest  of  the  genus  of  Margarita,  occurring  abundantly  in  the  cocoa- 

nut  groves,  especially  in  the  more  shaded  portions  underneath  the  mango  or  other 

thick  trees.  Godinan  and  Salvin  say  that  this  species  is  nowhere  abundant, 

though  having  a   very  extensive  range. 

Kuptychia  camerta  Gamier  ( sosvbius  Fabr. ) 

One  specimen  obtained,  in  company  with  K.  phares. 

Kuptychia  ocin'hoe  Fabr. 

Two  worn  and  faded  examples  obtained  near  FI  Valle. 

Kuptychia  iviiata  Cramer. 

One  specimen  secured. 

Morph  I   DAE. 

Mo/pho  sp. 

K.xamples  of  this  genus  were  sometimes  seen  in  the  forest,  but  never  except 

as  one  looked  down  over  the  tree  tops  from  some  elevation. 

Brassoi.idae. 

Opsiphancs  sp. 

While  resting  under  a   mango  tree  one  day,  my  attention  became  fixed  on  a 

peculiar  projection  from  the  otherwise  perfectly  smooth  trunk.  Investigation 

showed  it  to  be  a   butterfly  of  this  genus,  perched  head  downward.  .\s  I   had  no 

net  at  the  time  it  escaped,  and  I   did  not  find  any  others- 
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H   KLICONIDAE. 

Heliionins  meJpomenc  Linn. 

■Vbundant  on  the  lower  slopes  of  the  mountain,  in  the  vicinity  of  water, 

especially  at  the  place  where  “El  Rio”  emerges  from  the  forest.  It  often 

strays  into  the  cocanut  groves,  and  sometimes  into  the  street  of  El  Valle. 

ItHOMI  DAE. 

Ithomia  andrnniita  Hew. 

Common  in  the  forest,  in  the  immediate  vicinity  of  streams. 

Jthomia  hippocrcnis  Bates. 

One  specimen  obtained  in  the  forest  near  “El  Rio.” 

Jtluuniii  sp. 

Captain  Robinson  reports  finding  two  additional  species  of  this  genus  on 

Margarita. 

Lymnadidak. 

Anosia  plexippus  Linn. 

Common  in  suitable  localities,  particularly  about  the  butterfly  weed  ( Ascle- 

pids  tnberosa ). 

Anosid  bercnicc  stris^osd  Bates. 

Common,  with  A.  plexippiis. 

Lycae.midak. 

'Thecld  drgh'd  Hew. 

One  specimen  from  El  Valle. 

TIu-i-ld  sp. 

A   medium  sized  species  of  this  genus  was  taken  at  El  Valle,  but  was  so  worn 

as  to  make  identification  impossible. 
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Containing  all  the  literature  published  dealing  with  the  fauna  of  Margarita  Island. 

1815.  Humbolt,  Baron 
Personal  narrative  of  travels  to  the  equinoctial  regions  of  the  New  Continent,  during 

the  years  1799-1804.  English  translation  by  II.  M.  Williams,  Philadelphia.  P.  424 
(speaking  of  Cubagua,  but  doubtless  referring  to  Margarita). 

1820.  Lavasse,  M. 
A   statistical,  commercial,  and  political  description  of  Venezuela,  Trinidad, 

Margarita,  and  Tobago.  London.  (   Refers  to  the  birds  of  Margarita). 

[824.  Adams,  Capt.  W.  J. 

journal  of  voyages  to  Margarita,  'Prinidad,  and  Maturin,  1819,  1820.  Dublin. 
(   Refers  to  the  birds.) 

1881.  Ernst,  Dr.  A. 
Ksbozos  de  Venezuela.  Caracas.  (Refers  to  the  birds.) 

1887.  Brassey,  Lady 
Voyage  of  the  Sunbeam.  London.  (Contains  a   fair,  though  small,  picture  of  the  island.) 

1893.  Chittenden,  Dr.  John  F. 

Port-of-Spain  Gazette  for  Nov.  4,  1893.  Port-of-Spain,  Trinidad.  (Speaks  of  the 
abundance  of  birds.) 

1895.  Richmond,  Charles  W. 
Descriptions  of  three  new  birds  from  the  island  of  Margarita,  Venezuela.  The 

Auk,  Vol.  XII,  No.  4.  Oct.  1895,  pp.  367-371. 

1896.  Robinson,  Wirt 
.\n  annotated  list  of  birds  ob.served  on  Margarita  Island,  and  at  Guanta  and 

La  Guayra,  \'enezuela.  Proc.  U.  S.  Nat.  Mus.,  Vol.  XVIII,  pp.  649-685,  plate  (map) 
XXXIII. 

1897.  Miller,  Gerrit  S.,  Jr. 
Description  of  a   new  bat  from  Margarita  Island  Venezuela.  Proc.  Piol.  .Soc., 

Washington,  Vol.  .XI,  p.  139.  May  13,  1897. 

1898.  Bangs,  Outram 
new  murine  opossum  from  Margarita  Island.  Proc.  Piol.  Soc.,  Washington, 

Vol.  .XIL  pp.  95,  96.  .\pril  30,  1898. 

1S98.  Miller,  Gerrit  S.,  Jr. 
new  rabbit  from  Margarita  Island,  Venezuela.  Proc.  Piol.  Soc.,  Washington, 

Vol.  XII,  p.  97.  April  30,  1898. 

tqoi.  Robinson,  Wirt,  and  Marcus  Ward  Lyon,  Jr. 
An  annotated  list  of  mammals  collected  in  the  vicinity  of  La  Guaira,  Venezuela 

Proc.  U.  S.  Nat.  Mus.,  Vol.  XXIV.  pp.  135-162.  ( )ct.  3,  1901.  (States  that  rabbits  are 

brought  by  the  boat-load  from  Margarita  to  La  Guaira  for  sale,  split  and  dried  like  cod-fish.) 

1901.  Robinson,  Wirt,  and  Charles  W.  Richmond 

.\n  annotated  list  of  birds  collected  in  the  vicinity  of  La  Guaira,  Venezuela- 

Proc.  C.  S.  Nat.  Mus.,  Vol.  X.XIV,  j)p.  163-178.  (Discussions  of  the  specific  value  of 

Doleromya  pallida  Richmond.) 

Allen,  Glover  M. 

'The  mammals  of  Margarita  Island,  Venezuela.  Proc.  Piol.  .Soc.,  Washington. 
Vol.  XV,  pp.  91-97.  April  25,  1902. 

1902. 
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1903.  Clark,  Austin  H. 

The  birds  of  Margarita  Island,  Venezuela.  The  Auk,  Vol.  XIX,  Xo.  3,  pp.  25S-267. 

July,  1902. 

'903-  Clark,  Austin  H. 

Notes  on  the  habits  of  certain  Venezuelan  birds.  The  .\uk.  Vol.  .X.X,  X'o.  3,  pp. 
-i>5“-93-  .luly.  1903. 

1903.  Clark,  Austin  H. 

supposed  migration  of  I'ieridte  witne.ssed  in  northern  Venezuela  in  the  summer 
of  1901.  Canadian  Entomologist,  .Aug.  1903,  p.  219. 

1904.  Clark,  Austin  H. 

.A  Correction  ((iccurrence  of  Parahuteo  iiiirwatiis  on  .Margarita).  .\uk.  .XXll,p.  79. 

Jan.  1904. 
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DESCRIPTIONS  OF  SOME  MOSQUITO  LARV.R,  WI  TH  NOTES 

ON  THEIR  HA  BETS. 

HY  JOHN  [!.  SMITH  ANI>  JOHN  A.  ORC^SSBKCK. 

The  larvEe  here  described  are  figured  with  structural  details  in  a   forthcoming 

report  of  the  New  Jersey  Eixperiment  Station,  on  the  “Mosquito  Investigations”; 

but  as  that  report  will  appear  later  than  was  expected,  it  is  deemed  best  to  give  a 

few  notes  with  descriptions  of  heretofore  undescribed  larva;  in  advance.  'The 
descriptions  were  drawn  up  by  Mr.  Grossbeck  from  office  material:  the  notes  and 

comments  are  by  the  senior  author. 

Ct/Tx  Coq. 

Larva;  of  this  species  were  first  taken  in  .April,  1903,  by  Mr.  Grossbeck  near 

Paterson,  N.  ].,  in  woodland  pools  associated  with  Culex  canadensis.  'They  were 
recognized  as  distinct  from  any  other  that  we  had  met  with,  but  were  not  bred. 

May  and.,  of  the  following  year  Mr.  Van  Deursen,  another  assistant,  brought  in  a 

lot  of  what  were  accepted  as  full  grown  C.  canadensis  larva;,  collected  in  the  woods 

near  New  Brunswick,  N.  J.  Pupation  began  May  3rd,  and  adults  commenced  to 

issue  May  7.  May  9,  a   male  sijnatniger  was  found  with  the  canadensis,  and  an 

examination  of  the  breeding  jar  resulted  in  the  discovery  of  one  squamij^er  larva 

and  its  identification  with  the  Paterson  form.  No  other  adults  hatched  from  the 

pupa;.  .Another  collection  was  made  May  i6,  mostly  pupa;  of  canadensis,  but 

amongst  them  were  some  very  large  ones.  From  this  lot  3   S   and  2   9   squamiger 

emerged  May  17;  5   $   and  4   9   May  18,  and  2   $ ,   the  last  of  the  lot,  on  May  19. 

( )ther  collections  in  the  same  locality  were  made  at  intervals  throughout  the 

season;  but  no  more  larvae  were  found.  'This  indicates  a   single  brood;  further- 
more, adults  were  taken  up  to  the  middle  of  July,  the  late  ones  being  so  worn  as  to 

be  almost  unrecognizable. 

The  larva  in  general  appearance  resembles  Cnlex  canadensis-,  but  is  much 

larger,  measuring  12-14  mm.,  in  length,  exclusive  of  the  anal  siphon.  It  is  dirty 

gray  in  color,  excepting  the  head  and  siphon.  'The  head  is  almost  as  broad  as 
long,  widest  immediately  below  the  eye.s,  tapering  without  curve  to  beyond  the 

base  of  the  antenna,  flattened  in  front,  light  brown  in  color,  and  with  four  small 

black  spots  near  the  base  of  the  vertex.  On  the  anterior  part  of  the  vertex  are 

four  apparently  single  hairs,  each  arising  from  separate  pits;  the  pits  so  placed 

as  to  form  a   square,  slightly  narrower  in  front;  directly  opposite  the  posterior  pair. 
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at  the  base  of  each  antenna,  is  a   small  tuft  of  4   to  5   hairs.  The  antenna  is  rather 

short,  curved,  uniformly  brown  in  color,  the  surface  sparsely  set  with  short,  stout 

spines  and  with  numerous  small  spinules  scattered  on  the  basal  half.  The  tuft  of 

4   or  5   hairs  is  situated  at  the  middle  of  the  shaft  and  does  not  reach  the  tip  of 

the  antenna,  which  has  the  apex  terminated  with  one  long  and  one  short  spine, 

two  short  bristles  and  a   short  articulated  peg.  The  eyes  are  of  moderate  size, 

semi-circular  in  outline  with  a   small  detached  portion  at  the  posterior  edge.  The 

rotary  mouth  brushes  are  thick,  with  the  hairs  in  the  more  central  part  distinctly 

pectinated.  The  mentum  is  triangular  in  form,  about  as  long  as  broad  and  with 

slightly  curved  series  of  from  12  to  14  small  teeth  on  each  side  of  the  apex.  The 

mandible  is  normal,  set  with  small  spines  at  its  base.  The  maxillary  palpus  is 

short  and  very  broad,  with  hairs  and  spines  arranged  in  patches  on  the  surface 

and  with  a   comparatively  small  apical  tuft;  the  basal  joint  rather  large,  with 

small  stout  spines  at  its  apex. 

The  thorax  is  rounded,  with  rather  short  hair  tufts  issuing  from  slight  angles 

at  the  sides.  The  anterior  margin  also  with  two  short  hair  tufts. 

The  abdomen  is  long,  the  anterior  two  segments  transversely  oblong  and 

with  lateral  tufts  of  4   or  5   hairs;  the  central  and  posterior  joints  lengthened  and 

narrower,  with  only  two  hairs  to  the  lateral  tuft  up  to  segment  7.  The  eighth 

segment  has  lateral  patches  of  from  28  to  34  scales,  without  any  regular  arrange- 

ment; the  single  scale  has  spines  at  the  apex  and  along  the  sides,  the  apical  one 

largest  and  longest,  the  others  diminishing  in  size  toward  the  base.  The  anal 

siphon  is  about  four  times  as  long  as  its  width  at  the  base,  and  has  two  series  of 

toothed  spines,  each  ranging  from  17  to  22  in  number.  The  spines  are  black, 

white  tipped,  with  the  teeth  not  quite  reaching  the  middle;  a   common  arrangement 

is  for  four  teeth  to  form  two  pairs.  The  ninth  segment  is  longer  than  wide,  with 

a   double  dorsal  tuft  and  ventral  brush,-  the  latter  confined  to  the  barred  area.  The 

dorsal  chitinized  saddle  does  not  ring  the  segment.  The  tracheal  gills  are  onh'  a 

little  longer  than  the  ninth  segment. 

Cule.x  niveitarsis  ('oq. 

This  species  was  first  met  with  May  9th,  on  the  Garret  Mts.,  near  Paterson. 

Only  a   single  fully  matured  larva  was  taken;  it  occurred  in  a   rocky  pool  with 

larvte  and  pupm  of  Cnlex  caiiadeiisis  and  syh’estn's,  from  which  it  was  at  once 
separated  by  its  conspicious  rusty  brown  color  and  robust  form.  May  12,  a   new 

species  —   niveitarsis  £ — hatched  from  one  of  the  pupm;  and  it  was  recognized  as 

theretofore  undescribed,  and  the  larva  was  put  in  alcohol.  May  14,  another  col- 

lection was  made,  resulting  in  five  specimens  of  the  new  species  being  found. 
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together  with  larva;  and  pupa;  of  canadensis,  sylvestris  and  Aedes  fuscus.  Two  of 

the  larvae  were  preserved  in  alcohol  and  the  other  three  fell  prey  to  some  small 

Dytiscids  which  had  been  overlooked  in  bottom  material.  From  the  pupae  one  9 

C.  niveitarsis  emerged  May  17.  Later  collecting  in  the  same  pool  where  they 

occurred  failed  to  turn  out  any  additional  material  of  this  species,  and  from  this 

it  appears  that  it  also  is  a   single  brooded,  early  spring  form. 

The  larva  is  a   very  stout,  robust  wriggler  and  measures  7-7.5  mm.,  in  length 

to  the  end  of  the  ninth  segment.  In  color,  it  is  grayish  white,  profusely  mottled 

and  shaded  with  brown.  The  head  is  about  one  and  one  half  times  as  broad  as 

long,  and  of  a   yellowish  brown  color.  The  posterior  part  of  the  verte.x  is  macu- 

lated with  a   dark  brown  crescent  shaped  spot  and  a   smaller  one  each  side  of  it. 

Six  hair  tufts  of  6   or  8   hairs  each  arise  from  the  anterior  part  of  the  vertex,  four 

in  the  central  part  and  one  at  the  base  of  each  antenna.  The  antenna  is  of  mod- 

erate length,  pale  yellowish,  becoming  brown  at  the  apical  third,  the  surface 

covered  with  rather  large  spines  and  many  smaller  ones  intermingled;  the  apex 

with  one  long  and  three  shorter  spines  besides  a   little  joint.  The  tuft  is  situated 

on  the  shaft  considerably  below  the  middle  and  consists  of  8   or  10  hairs.  The 

rotary  mouth  brushes  are  deep  orange  in  color,  with  the  hairs  of  the  central  part 

pectinated  at  their  tips.  The  mentum  is  triangular  in  form,  twice  as  broad  as  high, 

with  nine  blunt  teeth  on  each  side  of  the  apex.  The  maxillary  palpus  is  normal, 

with  a   large  apical  tuft,  a   stout  basal  joint,  and  hairs  over  the  surface  arranged  in 

rows  and  patches.  The  mandible  is  normal  in  form,  peculiar  by  its  very  blunt 

teeth. 

The  thorax  is  rounded  with  slight  lateral  angles  giving  rise  to  moderate  hair 

tufts:  two  very  small  tufts  are  also  on  the  anterior  margin.  The  dorsal  surface 

is  a   little  depressed  and  symmetrically  blotched  with  brown.  These  markings 

differ  as  to  shape,  but  always  resemble  two  transverse  bands,  the  anterior  one 

broken  in  the  middle. 

The  abdominal  segments  are  thick  and  robust,  each  with  lateral  tufts  of  two 

hairs  each,  except  the  anterior  two,  which  usually  have  4   or  5   hairs.  The  eighth 

segment  has  a   large  patch  of  small  scales  on  each  side,  about  45  in  each  patch, 

arranged  in  three  or  four  irregular  rows.  The  individual  scale  is  rather  long, 

broadest  in  the  middle,  with  a   small  apical  spine,  and  lateral  ones  becoming 

very  small  basally.  'I’he  anal  siphon  is  yellowish  brown,  about  three  and  one 
half  times  as  long  as  broad,  with  the  lateral  rows  of  spines  extending  half  the 

length  of  the  siphon  from  the  base;  the  single  spines  broad  at  the  base  with  one 

large  tooth,  or  with  one  or  two  smaller  ones  beside  the  large  tooth.  The  ninth 

segment  is  almost  square,  largely  covered  by  the  chitinized  saddle ;   the  double 

dorsal  tuft  and  ventral  brush  moderate,  the  latter  with  two  small  tufts  below  the 
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barred  area.  The  anal  gills  are  one  and  one  half  times  as  long  as  the  ninth 

segment. 

Culex  siplwtialis  (frossbeck. 

Four  specimens  of  the  larvae  were  taken  in  a   swampy  woodland  area,  near 

New  Brunswick,  N.  J.,  April  25,  with  Culex  canadensis  and  Corethra  cinctipes 

They  were  recognized  as  new  to  us  by  the  unusually  long  and  tapering  anal 

siphon,  and  were  put  in  a   separate  jar  to  breed;  they  did  not  do  well  in  confine- 

ment and  May  7,  two  died,  so  the  other  two  were  put  in  alcohol.  April  27, 

twenty  specimens,  all  rather  well  grown  were  brought  in,  and  on  May  2,  as  many 

more.  They  were  comparatively  rare,  and  difficult  to  secure,  seldom  rising  to 

the  surface  and  inhabiting  only  the  deep  pools. 

The  larva  measures  9-1 1   mm.,  in  length  e.xcluding  the  anal  siphon  and  is  not 

robust  in  appearance.  The  body  is  light  gray  or  yellowish  brown  in  color,  with 

the  thorax  somewhat  darker.  The  head  is  about  one  and  one  half  times  as  broad 

as  long,  yellowish  to  light  brown,  though  the  vertex  is  often  clouded  so  as  to  give 

the  appearance  of  a   dark  brown  head.  The  posterior  part  of  the  vertex  is  marked 

bv  four  spots  and  a   semi-circular  blotch,  which  are  often  obscured  by  the  clouds. 

Four  tufts  of  two  hairs  each  are  situated  on  the  top  of  the  head  in  the  anterior 

part  and  a   larger  tuft  is  at  the  base  of  each  antenna.  The  antenna  is  moderately 

long,  somewhat  sharply  curved,  the  surface  sparingly  set  with  spines,  rather 

thickly  at  the  base,  and  with  three  or  four  regular  rows  of  minute  spines  from  the 

base  toward  the  apex  on  the  inner  side.  The  tuft  is  well  below  the  middle  and  con- 

sists of  but  two  or  three  hairs.  In  color  the  antenna  is  brown,  very  dark  toward 

the  tip,  the  apex  with  three  spines  of  different  lengths,  a   very  short  spine  and  a 

small  joint.  The  eyes  are  large  and  black  and  the  rotary  mouth  brushes  are  pec- 

tinated in  the  central  hairs.  The  mentum  has  slightly  curved  edges  of  ii  or  12 

teeth  on  each  side  of  the  apical  one  and  becomes  very  broad  at  the  base.  The 

mandible  is  normal,  with  a   group  of  small  spines  at  the  base.  'Fhe  maxillary 
palpus  is  set  with  spines  and  patches  of  hairs  over  the  surface  and  has  a   chunky 

little  joint  at  its  base. 

The  thorax  is  as  long  as  broad,  only  slightly  angulated  at  the  sides,  the 

lateral  tufts  moderately  long  and,  in  addition,  there  are  two  very  small  tufts  on 

the  anterior  margin. 

The  abdominal  segments  from  i   to  7   are  oblong  or  sub-quadrate  in  form, 

with  three  or  more  hairs  to  the  lateral  tuft  in  the  first  and  second  segments, 

two  hairs  to  the  tuft  in  the  following  segments.  The  eighth  segment  has  from 

24  to  30  scales  to  each  of  the  lateral  patches;  the  single  scales  long,  with  three 

spines  at  the  apex,  the  central  one  very  long  and  very  fine  ones  along  the  sides. 
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The  anal  siphon  is  pale  yellow  in  color,  slightly  darker  near  the  tip,  very 

long,  being  about  live  times  as  long  as  its  width  at  the  base  and  evenly 

tapered  toward  the  apex.  The  spines,  from  15  to  22  in  each  row,  extend  almost 

to  the  middle:  they  vary  in  size  and  in  the  number  and  length  of  the  teeth;  the 

short  ones  always  toward  the  base;  the  apical  two  separated  from  the  rest  and 

from  each  other.  The  siphonal  tufts  at  the  end  of  the  rows  have  but  three  or 

four  long  hairs.  The  ninth  segment  is  slightly  longer  than  broad  with  the  usual 

dorsal  and  ventral  tufts,  the  latter  with  several  small  tufts  below  the  barred  area. 

The  anal  gills  are  stout  and  moderate  in  length  without  visible  trache.Ts.  'I'he 
larva  differs  obviously  from  that  of  cantans  in  the  antennal  structure,  in  the  form 

and  arrangement  of  the  scales  on  the  eighth  segment  and  in  the  form  and  arma- 

ture of  the  anal  siphon. 

Culex  preians  Grossbeck. 

The  connection  between  the  larva  here  described  and  the  adult  is  not  posi- 

tively made,  but  there  seems  little  doubt  as  to  the  correctness  of  the  association. 

mixture  of  full  grown  larvm  and  pupae  was  collected  from  woodland  pools  in 

the  Great  Piece  .Meadows,  May  10,  1904.  The  larvm  were  put  in  alcohol  and  the 

pupae  left  to  develop.  On  .May  12,  i   and  i   9   Culex  pre'ans,  together  with  spec- 

imens of  laiiadeiisis  and  sylvestris  emerged  from  the  pupae.  The  alcoholic  larvae 

were  examined  at  once  and  were  found  to  be  lanaiensis,  sylvestris,  Aedes fusats 

and  four  larva;  which  were  new  to  us,  and  as  we  had  the  larvae  of  all  other  New 

Jersey  species  thus  far  known,  excepting  perturbans,  we  thought  it  quite  safe  to 

associate  them  with  pretaus. 

The  larvae  are  from  5.5-6mm.  in  length  to  the  end  of  the  ninth  segment 

and  are  pale  to  dark  gray  in  color.  The  head  is  one  and  one  half  times  as  broad 

as  long,  yellowish,  with  a   large  brown  blotch  in  the  anterior  part  of  the  vertex, 

similar  to  C.  sylvestris.  There  are  four  hair  tufts  of  4   or  5   hairs  each  in  the 

center  of  the  vertex  and  a   larger  one  at  the  base  of  each  antenna.  The  antenna 

is  rather  short,  slightly  curved,  pale  yellow  in  color,  faintly  infuscated  apically, 

thickest  a   short  distance  from  the  base  and  has  the  surface  sparsely  set  with 

stout  spines  and  numerous  small  ones  arranged  in  longitudinal  rows.  The  tuft  is 

situated  well  below  the  middle  and  consists  of  8   or  10  hairs  which  do  not  reach 

the  apex;  the  apex  with  one  long  spine,  several  smaller  ones  and  a   small  joint. 

The  rotary  mouth  brushes  are  dense,  with  the  hairs  of  the  central  part  pecti- 

nated. The  mentum  is  triangular  in  form,  with  15  to  17  small  teeth  on  each  side 

of  the  apex.  The  mandible  and  maxillary  palpus  are  normal,  the  latter  with  a 

moderate  apical  tuft  and  stout  basal  joint. 

The  thorax  is  very  much  broader  than  long,  with  angulated  sides,  each  angle 
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set  with  acute  infuscated  tubercles  from  which  issue  moderate  sized  hair  tufts 

and  there  are  two  very  small  tufts  near  the  anterior  margin. 

The  abdominal  segments  are  subequal,  each  bearing  lateral  hair  tufts  of  from 

2   to  5   hairs  each,  the  larger  number  on  the  anterior  segments.  The  latera
l 

patches  of  scales  on  the  eighth  segment  are  large,  having  from  25  to  30  scales  in 

each  patch.  The  individual  scale  is  elongated,  with  a   rather  small  .apical  spine 

and  smaller  ones  fringing  the  sides.  The  anal  siphon  is  two  and  one  half  times, 

or  slightly  over,  as  long  as  broad,  yellowish  brown  in  color,  thickest  near  the 

base  and  tapering  a   little  apically.  There  are  from  16  to  20  spines  in  each  of 

the  rows,  the  single  spine  with  one  or  two  teeth  near  the  base.  The  ninth 

segment  is  almost  square,  nearly  ringed  by  the  chitinized  saddle,  and  with  the 

double  dorsal  tuft  and  ventral  brush  normal  and  moder.ate  in  size,  the  latter  with 

several  small  tufts  below  the  barred  area.  The  tracheal  gills  are  slender,  about 

two  and  one  half  times  the  length  of  the  ninth  segment  and  taper  to  a   point. 

Culex  incnnspicuus  Grossbeck. 

Larvte  of  this  species  were  taken  with  C.  sylvestris  on  the  Garret  Mts.,  near 

Paterson,  N.  J.,  Sept.  29,  1903.  They  began  to  die  off  in  the  breeding  jar  before 

it  was  known  that  we  had  a   new  larva  to  deal  with.  Then,  only  sylvestris  were 

left  alive  but  remnants  in  the  bottom  of  the  jar  were  placed  in  alcohol.  In  these 

remnants  only  the  more  strongly  chitinized  parts  of  the  larvae  remained,  the  anal 

siphon  and  the  head  case.  The  antennal  attachments  seem  to  offer  but  little 

resistance  to  decomposition:  only  one  had  retained  them  and  these  were  in  such 

condition  as  not  to  allow  a   description  to  be  drawn. 

From  the  pupie  in  the  jar,  adult  C.  emerged  as  follows :   i   , 

Oct.  4;  1   ̂   and  i   9   ,   Oct.  5;  and  i   $   ,   Oct.  6. 

The  larva  presents  a   general  resemblance  to  C.  sylvestris,  but  is  much 

smaller.  The  mandibles  and  maxillary  palpi  are  also  similar  to  that  species,  but 

the  sides  of  the  mentum  are  more  rounded  and  have  fewer  teeth, — 10  or  12  on 

each  side  of  the  apex.  'I'he  hairs  of  the  rotary  mouth  brushes  are  pectinated. 
The  antenn.Te  as  well  as  could  be  seen  were  very  much  like  those  of  C.  sylvestris. 

The  anal  siphon  is  about  three  times  as  long  as  broad  with  16  to  22  spines  in 

each  of  the  lateral  rows;  the  individual  spines  are  rather  slender,  and  with  one 

or  two  teeth  near  the  middle,  but  in  one  larva  the  spines  were  stouter  and  had  as 

many  as  four  teeth  on  one  spine.  The  lateral  patches  are  large,  each  with  about 

40  to  45  scales,  the  single  scale  with  long  slender  apical  spines  and  shorter  lateral 

ones.  The  ninth  segment  is  as  broad  as  long,  not  quite  ringed  by  the  saddle  and 

with  the  dorsal  tuft  and  ventral  brush  moderate  in  size,  the  latter  with  small 

tufts  below  the  barred  area.  None  of  the  specimens  retained  the  tracheal  gills. 
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SOMK  BAHAMA  ORTHOFTERA 

KY  ALBERT  P.  MORSE,  WELLESLEY,  MASS. 

In  the  summer  of  1904  Dr.  Glover  M.  Allen  of  the  Boston  Society  of  Natural 

History,  and  Messrs.  Thomas  Barbour  and  Owen  Bryant  of  Harvard  University 

spent  several  weeks  in  a   zo(ilogical  collecting  trip  to  the  northern  Bahamas. 

The  orthoptera  secured,  including  some  apparently  undescribed  species,  form  the 

subject  of  the  present  paper,  in  which  are  incorporated  several  notes  by  Dr.  .\llen 

on  the  habits  of  some  of  the  species  observed  by  him.  This  is  the  sixth  of  a 

series  of  short  papers  based  on  the  material  collected. 

HLATTIDAE. 

1.  IsiJnuiptera  blaitoides  Sauss.  Mangrove  Cay,  .Andros,  ( ).  Bryant. 

2.  Eurraitis  sp.  indet.  .Mangrove  Cay,  .Andros,  O.  Bryant. 

3.  Periplaneta  americaua  Linn.  New  Providence;  Mangrove  Cay,  .Andros, 

O.  Bryant. 

4.  Periplaneta  anstralasiae  YPox.  New  Providence;  Mangrove  Cay,  .Andros, 

O.  Bryant. 

3.  RInparobia  mademe  Eabr.  Exact  locality  not  given. 

6.  Pvawscelus  surinamensis  Linn.  New  Providence. 

7.  Hemiblabera  ,sp.  indet.  Mangrove  Cay,  .Andros,  O.  Bryant. 

ACRinnnAE. 

8.  Orphulella  o/iracea  Morse.  1   tj ,   Stranger  Cay,  July  14,  G.  M.  .Mien. 

“Eairly  common  back  from  the  shore  along  the  upper  beach.” 

9.  Amblytropidia  I   i   juv.,  Nassau,  June  28,  G.  M.  .Allen. 

1

0
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Tryxaline,  indet.  i   juv.,  Nas.sau,  June  28,  G.  M.  Allen. 

ti.  Schistocerca  americana  Drury.  2$  1   9 ,   juv.  3,  5,  Nassau,  June  28, 

G.  M.  .Allen;  i   $   ,   Elbow  Cay,  July  3;  i   9,  Mangrove  Cay,  .Andros,  .Aug. 

I   to  7,  O.  Bryant;  i   $   ,   Stranger  Cay,  July  14,  G.  M.  Allen. 

“Common  at  .Nassau  in  the  gardens  near  the  hotel.  They  were  also 

very  common  at  Stranger  Cay,  where  on  July  14  and  15  we  saw  numbers 

along  the  edge  of  the  bushes  on  the  upper  part  of  the  beach.” 

12.  Schistocerca  sp.  2,  juv.  2,  4,  Nassau,  June  28,  G.  M.  .Allen;  pale  fulvous  in 

color. 

13.  Schistocerca  sp.  i,  juv.  3,  Nassau,  June  28,  G.  .M.  .Allen;  2,  juv.  4,  5, 

Mangrove  Cay,  .Andros,  .Aug.  4,  ().  Bryant;  i   juv.  2,  Stranger  Cay,  July 

14,  G.  M.  .Allen;  color  green  or  yellowish  green. 
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14.  Paroxya  dissimilis  sp.  nov. 

Resembling  P.  allanliia  in  size  and  appearance  but  differing  markedly 

in  form  of  male  genitalia.  The  cerci  are  nearly  three  times  as  long  as 

their  basal  width,  slender,  narrowing  rapidly  in  their  basal  half  to  less 

than  one-third  their  basal  width,  approximately  equal  in  middle  third, 

slightly  dilated  apically  (chiefly  on  dor.sal  margin)  the  ventral  margin 

straight  except  at  base,  the  dorsal  margin  sinuous,  the  apex  truncate, 

slightly  more  than  half  as  wide  as  base,  its  dorsal  angle  rounded ;   the 

whole  organ  is  moderately  and  regularly  incurved,  its  apex  flattened 

externally,  convex  internally,  with  revolute  margins.  Furcula  similar 

to  that  of  ailautica  but  shorter  and  the  tips  less  pronounced. 

••Vntenna:  (estimated)  S 10,  $,  8;  body:  $,  18.2,  9,  20.5;  hind 

fern.;  $ ,   1 1.5,  9,  13.7;  tegmina:  14,  9,  16  mm. 

One  3' ,   one  9,  Mangrove  Cay,  .Andros,  -Aug.  4,  O.  Bryant. 

14  a.  I'aroxya  sp.  juv.  2,  4,  5.  Stranger  Cay,  July  14,  G.  M.  .Allen. 

Very  likely  identical  with  the  preceding. 

i.ocusTin.vE. 

15.  Conocephalns  niefni  .Sauss.  i   9,  juv.  4.  Nassau,  June  28,  G.  M.  .Allen. 

16.  Conoirp/in/us  s'p.  4   specimens,  juv.  i,  2,  Nassau,  June  28,  G.  M.  .Allen; 
vertex  acuminate. 

17.  Xip/iidium  fascialum  DeG.  iS,  i9  ,   Nassau,  June  28,  G.  M.  .Allen. 

In  the^  the  wings  barely  pass  the  hind  knees,  in  the  9   they  extend  6mm. 

beyond  them.  Mr.  .Allen  states  that  the  green  grasshoppers  taken  at 

Nassau  “were  collected  among  the  grass  on  the  estate  of  Mr.  Robert 

Johnstone.  Most  of  the  grass  in  the  Bahamas  is  confined  to  such  places 

as  have  been  cleared  and  cultivated.” 

18.  Xiphidium  insulare  sp.  nov. 

This  is  a   slender  species  related  to  A'.  praciHimum  but  with  the  vertex 

wider  (at  least  one-third  the  distance  between  the  eyes ),  and  less  pro- 

duced (five-sixths  the  length  of  eye  viewed  from  above),  the  hind  femora 

proportionally  shorter,  and  the  lateral  lobes  of  the  pronotum  distinctly 

polygonal  in  outline  instead  of  triangular. 

Body:  ii;  tegmina:  15;  wings:  18;  hind  femora:  10;  total  length 

(vertex  to  end  of  wings):  22  mm. 

I   S   ,   Stranger  Cay,  July  14,  G.  M.  .Allen. 

Three  additional  specimens  of  this  genus  in  early  stages  were  secured, 

two  at  Nassau,,  and  one  on  Mangrove  Cay. 
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CRYLLIDAE. 

19.  Mogisoplistus  barbouri  sp.  nov. 

A   larger  and  stouter  species  than  slossoni  of  Florida,  with  the  auditory 

foramina  elliptic,  twice  as  long  as  wide  (in  s/ossoni  circular).  Fronotum 

quadrate,  narrowed  anteriorly,  strongly  conve.x  transversely,  the  front  and 

hind  margins  truncate,  the  sides  barely  conve.x.  Hind  femora  stout, 

about  two-fifths  as  wide  as  long.  Body  and  legs  clothed  with  white 

scales.  Hind  legs  with  lower  margin  of  femora,  edge  of  tibiae,  and  sides 

of  metatarsus  with  delicate  white  or  brownish  pile,  the  under  side  of  the 

metatarsus  and  its  spurs  covered  with  a   dense  brush  of  brown  pile. 

.\nterior  and  middle  legs  pilose,  and  with  numerous  additional  long, 

slender,  scattered  hairs,  attaining  a   length  on  the  femur  of  half  its 

diameter,  on  the  tibia  equalling  its  diameter.  Ovipositor  rather  stout, 

barely  lanceolate  at  tip. 

Body;  10;  hind  fern.:  2.3x6;  hind  tib. :   4.5;  ovipositor:  5;  antenna: 

13  ;   pronotum:  ant.  margin,  t.8,  post,  margin,  2.7,  length,  2.4  mm. 

One  9,  \assau,  July,  T.  Barbour. 

20.  Cycloptilus  nvieriianus  Sauss.  i   ̂   ,   i   9,  Xassau,  G.  M.  .\llen. 

21.  Xt'viobuis  sp.  I   juv.  $   ,   Xassau,  June  28,  G.  M.  .\llen. 

22.  Nemobius  alien!  sp.  nov. 

Body  short,  stout,  somewhat  depressed;  antenna;  extremely  slender, 

two  and  a   half  to  three  times  as  long  as  the  body.  Beneath  brown ; 

above,  fuscous,  finely  maculate  with  brown.  Hind  femora  with  three 

transverse  fuscous  fasciae  on  apical  three-fifths,  at  base  brown  with 

numerous  narrow,  oblique  fuscous  stripes.  Bristles  of  head,  pronotum 

and  legs  black;  pubescence  of  body,  legs  and  cerci  brown. 

Spines  of  hind  tibiae  three  in  number  on  each  side,  forming  a   gradu- 

ated series  with  the  longest  apical  spur  ( which  equals  the  metatarsus ) 

and  densely  pubescent,  the  hairs  on  the  ventral  side  extremely  long. 

.Uiditory  foramina  of  male  linear,  of  female  lanceolate,  the  apex  distal. 

Tegmina  of  male  covering  two-thirds  of  abdomen,  nearly  as  wide  as  long, 

black,  indistinctly  varied  with  brown;  truncate,  the  speculum  and  apical 

area  aborted.  Female  completely  apterous.  Ovipositor  moderately 

stout,  compressed,  gently  but  distinctly  arcuate,  shorter  than  hind 

femora,  the  tip  slightly  lanceolate,  minutely  denticulate  on  its  dorsal 

margin;  cerci  equalling  ovipositor,  slender,  villose,  the  hairs  at  base 

one-third  as  long  as  cercus. 
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Body:  ̂    ,   5   to  6;  9,  6;  hind  fern.:  J   ,   4.5;  9   ,   5;  ovipositor:  4;  antenna: 

$,  9,  (estimated)  15  mm. 

Two  c?  ,   2   9   ,   Moraine  Cay,  July  13,  C.  M.  Allen.  4   $   and  3   9   nymphs 

in  the  fourth  and  fifth  stages  were  also  secured. 

This  interesting  little  cricket,  which  was  collected  by  Dr.  Allen,  for 

whom  I   take  pleasure  in  'naming  it,  was  “found  abundantly  along  the 
edge  of  a   mangrove  swamp  that  extended  for  some  distance  out  from  the 

shore.  (Dn  approaching  this  swamp  from  the  landward  side  my  attention 

was  attracted  by  a   faint  but  continuous  cricket-like  note  which  seemed  to 

come  from  all  about  me.  After  a   careful  search  among  the  black  roots 

of  the  mangroves  and  the  water-soaked  leaves  at  their  bases,  I   found 

numbers  of  the  little  insects.  They  were  extremely  quick  and  agile,  and 

although  it  was  easy  enough  to  see  them  as  they  leaped  aside  at  my 

approach,  they  immediately  became  invisible  on  alighting,  so  closely  did 

they  harmonize  in  color  with  the  dark  sticks  and  leaves.  In  this  thick 

undergrowth  the  use  of  a   net  was  practically  out  of  the  question,  even  if  I 

could  have  been  quick  enough  to  sweep  up  the  active  little  creatures.  I 

found,  however,  that  I   could  easily  drive  two  or  three  at  a   time  on  to  a 

sheet  of  newspaper  that  I   spread  on  the  sodden  surface  of  the  swamp, 

and  with  a   slow  but  steady  motion  a   wide-mouthed  bottle  could  be  brought 

above  a   resting  insect  and  clapped  over  him  before  he  could  escape.” 

Gryllus  bryanti  sp.  nov.  With  the  general  facies  of  G.finnus.  • 

Head  black  with  faint  brownish  markings.  Pronotum  one  and  a   half 

times  as  wide  as  long,  black,  with  narrow,  irregular,  poorly  defined, 

yellowish-brown  markings  along  the  posterior  half  of  the  lateral  carinte, 

anterior  half  of  median  line,  and  anterior  and  posterior  margins.  Teg- 

mina  black,  the  veins  and  venules  of  the  lateral  field  luteous,  entirely 

covering  body,  reaching  hind  knees.  Wings  fully  developed,  extending 

nearly  to  the  end  of  the  hind  tibire.  Begs  brownish  fuscous,  the  hind 

tibias  with  6   or  7   spines  on  each  side,  not  widely  divaricated ;   the  upper 

and  middle  calcaria  of  equal  length,  less  than  one-half  the  metatarsus  (in 

finnus  one-half  to  three-fifths),  the  longest  metatarsal  spur  reaching  less 

than  half  way  down  the  last  tarsal  joint  (in  finnus  extending  one-half  or 

two-thirds  its  length. )   Ovipositor  slender,  shorter  than  body,  about  one 

and  one  cjuarter  times  as  long  as  the  hind  femora. 

Body:  22;  pronotum:  length,  4,  width,  6;  tegmina:  16;  wings:  26; 

hind  fern.:  14;  ovipositor:  18  mm. 

One  9,  Mangrove  Cay,  .Andros,  ,\ug.  4,  O.  Bryant. 
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24.  Cyrtoxipha  sp.  indet.  One  ?   ,   badly  damaged,  Nassau,  G.  M.  Allen. 

25.  Amphiacustes  annuUpes  Serv.  i   juv.  <J  ,   Nassau,  June  28,  G.  M.  .-Ulen. 

26.  Amphiacustes  bahamensis  sp.  nov. 

Related  to  anuulipes  and  fuscirornis.  Antennae  of  great  length  and 

extreme  tenuity,  seven  to  eight  times  as  long  as  the  body  in  the  male. 

Vertex  strongly  depressed  at  the  level  of  the  middle  of  the  eyes.  Prono- 

tum  once  and  a   half  (   9   )   or  twice  {   )   as  wide  as  long,  its  lateral  lobes 

with  the  ventral  margins  strongly  oblique,  the  angles  broadly  rounded. 

Female  apterous.  Tegmina  of  male  covering  two-thirds  to  five-sixths  of 

the  abdomen,  reddish  brown,  the  veins  pale  yellow;  speculum  symmetri- 

rical,  equaling  one-third  of  a   circle,  arcuate  behind,  obtuse-angulate 

(   120")  in  front,  crossed  by  two  dividing  venules,  the  posterior  arising  mid- 

way of  the  posterior  border  and  curving  forward  to  join  it  again  near  the 

external  angle,  the  anterior  arising  a   little  nearer  the  internal  angle  than 

the  origin  of  the  first  and  crossing  the  speculum  by  a   course  at  first 

straight  and  then  for  a   short  distance  arcuate  to  strike  the  external  border 

at  or  just  behind  the  external  angle.  Post-anal  vein  angulate  in  the 

middle,  and  sending  a   venule  from  the  angle  to  the  anterior  angle  of  the 

speculum  with  whose  antero-external  border  it  is  continuous  save  for  an 

almost  imperceptible  truncation  due  to  the  junction  of  the  diagonal  vein. 

Oblicpie  veins  3   or  4,  the  first  two  sinuous. 

Supra-anal  plate  of  male  truncate,  its  lateral  margins  sinuate,  somewhat 

revolute,  sometimes  prolonged  at  the  posterior  angles  into  projecting, 

vertically  placed,  flattened  processes. 

Body  dark  reddish  brown  above,  pale  brown  or  luteous  beneath.  .\n- 

terior  and  posterior  margins  of  pronotum  and  a   line  behind  posterior 

margin  of  eyes  pale  yellow;  a   transverse  poorly  defined  band  on  the 

verte.x  and  another  on  the  anterior  third  of  the  pronotum  yellowish  brown. 

Legs  longer  and  a   little  slenderer  than  in  aiiini/lpes,  pale  brown  and  lute- 

OU.S,  the  hind  thighs  rusty  at  base  and  fuscous  along  ventral  sulcus;  the 

fore  and  middle  thighs  not  annulate  with  fuscous  as  in  aiuiulipes  but  all 

joints  sometimes  sparsely  marked  apically  with  dark  brown. 

.\ntenna;:  ^,115-  120;  body:  S,  9,  16.5-17;  pronotum:  i?,3X5.5-6, 

9,  4x6;  tegmina:  ,   6x8.5:  ant.  fern.:  S,  lo-ii,  9,  1 0.5  ;   middle  fern. : 

S   ,   I   i-i  2,  9   ,   1 1 ;   post.  fein. :   ,   20-23,  ?   ■   2   i   ;   post  tibia*;  <?  ,   21-25,  9,23; 

ovipositor:  i6mm. 

Three  S,  one  9,  Mangrove  Gay,  .Vndros,  .\ug.  4,  ().  Bryant.  Three  9 

nymphs  in  the  fifth  stage  and  one  in  the  first  were  also  secured. 
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Dr.  Allen  writes  concerning  the  crickets  of  this  genus  that  they  “were 

on  several  occasions  found  in  numbers  just  within  the  entrance  of  some 

rather  open  caves  in  the  limestone  rock  both  at  New  Providence  and  on 

the  Abacos.  They  were  crawling  about  on  the  roofs  of  the  caves  and 

seemed  to  avoid  the  floor.  Mr.  Harbour  caught  two  or  three  at  Nassau 

about  some  large  trees  towards  evening.  The  note  of  these  crickets  is  a 

rasping  ‘scre-e-e-e-p’ with  an  upward  inflection.” 
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LIFE  HISTORIKS  OF  NOR  TH  AMERICAN  GFOMETRIDAE.— LVIII. 

BY  HARRISON  O.  DVAR,  WASHINGTON,  I).  C. 

MesoU'uca  va.'sjliafa  (aienee. 

Klliptical,  rounded,  normal,  the  depression  marked;  all  rounded,  no  flat  areas;  evenly 

reticulate  with  broad  low  lines,  hexagonal,  finely  punctate  shagreened  all  over.  Pale  waxy 

yellow;  size  .9  x   .6  x   .5  mm. 

Stage  /.  Mead  rounded,  whitish  testaceous,  eye  black,  mouth  brown.  Pody  thin  and  slender 

but  not  rapid  in  motion,  becoming  rigid  erect  when  disturbed;  white,  the  ends  (joints  2-4, 

10-13)  yellowish  tinged  in  certain  lights  from  their  retraction.  No  marks;  no  shields;  tubercles 

concolorous,  obscure;  setae  stiff,  pale,  rather  conspicious. 

Stag^  II.  Head  rounded  bilolied,  the  apex  of  clypeus  depressed,  shining  light  yellow,  ocelli 

black;  width  .5  mm.  Body  slender,  rather  elongate,  normal,  coarsely  annulate.  Setae  rather* 

coarse,  white;  no  shields;  tubercles  invisible;  no  marks,  food  green. 

Stage  III.  Head  round,  bilobed,  free,  lobes  full,  shining  ochraceous  luteous,  clypeus  depres 

sed,  ocelli  black;  width  -8mm.  Body  moderate,  green  from  the  food,  unmarked,  the  folded 

incisures  whitish;  tubercles  a   little  elevated,  round,  shining,  colorless;  feet  pale;  no  shields;  setae 

short,  pale;  subventral  fold  prominent. 

Statue  /K-  Head  rounded,  shining,  caramel  luteous,  setae  brown,  ocelli  black;  width  i.i  mm 

Body  cylindrical,  slender,  the  central  segments  well  elongated.  Translucent  green,  incisures 

narrowly  folded,  yellowish;  tubercles  small,  round,  white,  elevated,  distinct.  The  dorsal  vessel 

shows  darker  and  the  tracheal  line  white  by  transparency.  No  marks;  no  shields;  thoracic  feet 

brown.  About  joint  9   a   broad  stigmatal  band  l)egins  and  runs  to  the  anal  feet.  It  is  also 

slightly  indicated  on  thorax.  Setae  moderate. 

Stage  Head  long,  bilobed,  green,  shagreened,  the  lobes  full,  pale  greenish,  the  epistoma, 

and  antennae  whitish  with  a   short  white  band  before  the  eyes;  width  1.74mm.  Body  moderate, 

elongate,  cylindrical,  the  segments  wrinkly  annulate,  anal  feet  large,  projected  outwardly,  (ireen, 

anal  feet  and  dorsum  of  joint  13  shaded  in  vinous;  tubercles  elevated,  rounded,  white  like  small 

buttons.  Very  faint  longitudial  white  washed  lin^es;  dorsal  vessel  dark  green;  setae  moderately 

long,  distinct.  Later  the  head  acquired  a   red  flush  over  the  lobes. 

Food  plant  thimbleberry  {Rubus  nutkanus);  the  hatched  larvae  ate  this  plant  and  a   wild 
larva  was  found  on  it.  Larvae  from  Kaslo,  British  Columbia. 
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RECENT  ENTOMOLOGICAL  LI  TERATURE. 

MOS(.)Um)ES  OR  CULICIDAE  OF  NEW  YORK.  ST.\TE:  RV  E.  P.  FELT,  .STATE  ENTOMOL(JGIST. 

(HULLETi.N  79,  N.  Y.  STATE  MUSEUM,  1904).  'The  great  interest  taken  in  the 

CuUcidae  by  the  leading  entomologists  of  the  country  is  most  gratifying,  and  their 

method  of  procedure  highly  commendable,  viz:  first  working  out  thoroughly  the 

life  history  of  the  various  species,  so  as  to  be  able  to  combat  them  in  the  most 

practicable  manner. 

It  is  really  surprising  the  number  of  new  forms  which  have  been  discovered 

since  the  crusade  on  the  mosquito  began.  Less  than  twenty-five  years  ago  the 

number  recorded  from  North  America  was  33,  and  it  is  only  about  four  years 

since  24  was  the  number  given  for  the  United  State,s. 

'This  work  of  about  160  pages  and  57  plates,  is  one  of  the  most  important 

publications  on  the  CuUcidae  that  have  appeared  since  'Theobald’s  monograph. 
.\n  interesting  introduction  treating  of  mosquitoes  as  carriers  of  disease,  their 

distribution,  life  history,  natural  enemies,  etc.,  is  followed  by  description  of  species 

supplemented  by  keys  to  the  genera  and  species,  covering  adults  and  larvae.  'The 
work  is  profusely  illustrated  by  1 13  excellent  figures  in  the  text,  and  by  57  plates 

containing  over  200  figures,  reproduced  from  the  author’s  photomicrographs  of 

balsam  mounts  prepared  by  I).  B.  Young.  'These  reproductions  are  e.xceedingly 
fine,  especially  those  of  the  genitalia,  wings,  and  portions  of  wings  greatly  enlarged 

to  show  the  form  of  the  scales. 

The  following  new  species  are  described:  Culex  ahsohrinus,  C.  maguipenuis, 

C flirt hra  kanierensis,  C.  /iutueri,  Sayomyia  nitundifolia,  S.  hudsnui  and  Culex 

ahfitchii,  the  latter  based  only  on  the  larvae.  'The  main  portion  of  the  work 
closes  with  a   very  complete  bibliography  of  the  CuUcidae,  commencing  with  the 

year  1847.  'There  is  given  in  an  appendix  (pages  391a  to  391!),  “.-V  generic 

revision  of  the  CuUcidae,”  in  which  are  proposed  the  following  new  genera: 

Culice/sa,  type  faeiiiar/iyiic/i us  W'ied. ;   Culicada,  type  canadensis  'Theo. ,   Ecculex,  type 

syls'cstris  'Theo.;  Culiseta,  type  absflbi inns  Felt;  and  Protflcu/ex,  tvpe  .WT'ir/z/.f 'Theo. r.  w.  j. 
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INDEX  TO  PERIODIC  ALS. 

Asfcrisks  indicate  descriptions  of  new  species  of  American  insects  or  of  ne70  genera. 

1   Proceedings,  Academy  of  Natural  Sciences,  Philadelphia. 
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4   Canadian  Entomologist,  London,  Out. 

6   Entomological  News,  Philadelphia. 

22  Zoologischer  Anzeiger,  Leipsic. 

38  Wiener  Entomologischer  Zeitung. 

65  La  Feuille  des  Jeunes  Naturalistes,  Paris. 

68  Science,  New  York  City. 
69  Bolletino  della  Soc.  Entomologica  Italiana,  Florence. 

73  Archives  de  Zoologie  Experimentale  et  Generale,  Paris. 

81  Kiologisches  Centralblatt,  Erlangen. 

140  Biological  Bulletin,  Woods  Holl,  Mass. 

160  Popular  Science  Monthly,  New  York  City. 

165  Science  Bulletin,  Museum  of  Brooklyn  Institute,  N.  Y. 

166  II  Naturalista  Siciliano,  Palermo. 

167  Redia.  Portici. 

rHE  GENERAL  SUBJECT. 

Banks,  N.  Notes  on  Entomology,  68  Dec.  30.  Goury.  C.,  et  Guignon,  J.  Les  Insectes 

parasites  de  Nymph^acees,  65  Jan.  Radi,  E.  Uber  das  (.'rehbr  der  Insekten,  81  i   Jan. 

ECONOMIC  ENTOMOLOGY. 

Smith,  J.  B.  'Fhe  Mosquito  Investigation  in  New  Jersey,  160  Jan. 
See  also  Fisher,  under  Ilemiptera,  and  Sanderson,  under  I f ymenoptera. 

ARACIINIDA. 

Berlese,  A.  Acari  nuovi*,  167  i,  pp.  235-474.  ri  plates.  Pritchett.  A.  H.  Observa- 

tions on  Hearing  and  Smell  in  Spiders,  3   Nov.- Dec. 

ODONATA. 

Needham,  J.  G.  Two  elusive  dragon-flies,  5   Jan. 

ISOPTERA. 

Silvestri,  F.  Contribuzione  alia  conosenza  dei  Termitidi  e   Termitofili  della  America 

meridionale,  167  i,  pp.  1-234,  6   plates.  Wheeler,  W.  M.  The  Phylogeny  of  the  Termites,  140 
Dec. 

ORTHOPTERA. 

Caudell,  A.  N.  Orthoptera  from  Southwestern  Texas,*  ]65  i,  No.  4.  [Five  new  species 

and  one  new  genus,  Hoplolibithra\  Riley,  W.  A.  The  Embryological  Development  of  the 

Skeleton  of  the  Head  of  Blatta,  3   Nov. -Dec.  Viiillemin,  P.  La  Mante  religieuse  dans  la 
valine  de  la  Meuse,  65  Dec. 
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p^^■soI’nI)A.  e   " 

Ashmead,  W   H.  A   new  Thrips  from  the  Philippine  Islands,  5   Jan. 

iIF.MIPTFKA. 

Breddin,  G.  Xoch  einiges  iiber  Colohasiastfs  Hredd.*,  3S  xxiii,  245.  Bueno,  J.  R.  de 

la  Torre,  Notes  ow  Hydrometra  marimt  Kirk.,  4   Jan.  Fisher,  G.  E.  1   he  Pear-tree  Psylla  and 

how  to  deal  with  it,  4   Jan.  Sherman,  F.,  Jr,  The  Flat-bugs  ( Aradidae)  of  North  Carolina, 

5   Ian. 

TKICIIOPTF.KA. 

Ulmer,  G.  Uber  westafrikansche  Trichopteren*,  22  xxviii,353.  [   New  genus  F/i'j/o/i.siv/tr]., 

l.ElTUnPTF.RA. 

Brues,  C.  T.  The  occurrence  of  a   tropical  butterfly  in  the  United  .States  [Eubargis  dioiiis 

libn.],  5   Jan.  Cuenot,  L.  V   a-t-il  une  relation  entre  le  sexe  et  la  table  des  oeufs  chez  les 

ItJpidopteres?  73  4r  serie,  tome  iii.  No.  2.  Daecke,  E.  Notes  on  Prion Jpl fry x   tubuiifera 

Steph.,  5   Jan.  Fernald,  C   H.  new  species  of  North  .American  Troteoteras*.  +   Jan. 

Kearfott,  W.  D.  (a)  .A  new  (felechid  from  Ontario*,  4   Jan.;  (b)  New  Tortricids*,  4   Jan. 

Lyman,  H.  H.  Further  notes  on  types,  etc.,  in  the  British  Museum,  4   Jan.  Nason,  W.  A, 

Micro-lepidoptera  of  .Algonquin,  Illinois,  5   Jan.  Ragusa,E.  Note  lepidopterologiche  (con 

tavola),  166  xvii,  No.  5.  [h'igures  Satvrur  semele  ab.  triocellatus  Kagusa  and  Epinephele  Irraon 

nh.  $   biocellatus  Kagusa].  Williams,  F.  X.  The  larva  of  Hepialus  sr^ttofo/ns  Behrens,  5   Jan. 

Wolley  Dodd,  F.  H,  List  of  Macro-lepidoptera  of  .\lberta,  cont.,  4   Jan. 

DIPT  ERA. 

Czerny,  P.  L.  Revision  der  1   lelomyziden*,  38  xxiii,  199.  [The  genus  Gymnomyr^a  .Strobl 

being  preoccupied,  Adenoptera  is  proposed  in  its  stead.  Two  other  new  genera,  Blaewchaetophora 

and  are  proposed.  Three  other  species  are  described].  Meunier,  F.  Contri- 

bution a   la  faune  des  Helomv{inae  de  I'ambrede  la  Baltique,  65  Dec.  Portevin,  G.  Contribu- 
tion au  Catalogue  des  Dipteres  de  Normandie  (suite),  65  Jan.  Smith,  J.  B.  How  does 

Anopheleshiin'i  68  Jan.  13. 
See  also  Smith,  under  Economic  Entomology. 

COl.F.OPTKR.A 

Fleischer,  Dr.  A.  Liodes(  Trichosphaerula  m.)  sctta  Er.,  38  xxiii,  261.  [.A  new  subgenus], 

Rao'usa,  E.  Catologa  ragionato  dei  coleotteri  di  Sicilia  (cont.),  166  xvii  No.  5.  Vitale,  F. 

( ).sservazioni su  alcune  specie  di  Rincofori  .Messinesi,  Nota  11  (cont.),  166  xvii.  No.  5. 

IIVMENOPTER.A. 

Ashmead. W.H.  New  Hymenoptera  from  the  Philippine  Islands*,  4   Jan.  New  genera  Aplereti- 

ri't'/HS  and /Jrott'Hms],  Bradley,  J.  C.  Roproma,  an  anomalous  hymenopteron*,  5   Jan.  [One 

new  species,  ashmfadii].  Cockerell,  T.  D.  A.  Some -American  Hymenoptera,  5   Jan.  Ducke.  A. 

Revisione  dei  Crisididi  dello  stato  Brasiliano  del  Para,  69  xxxvi,  13.  Enderlein,  Dr.  G.  Die 

Braconiden  — subfamilie  Munaoathtdtnaf*,  22  xxviii,  449.  [.A  new  subfamily,  and  a   new  genus, 

Mwiagathis\  Fields,  A.  M.,  and  Parker,  C.  H.  The  Reactions  of  .Ants  to  Material  ATbrations, 

I   Sept.  Marchal,  P.  Recherches  sur  la  biologic  et  le  developpment  des  hymenopteres  para- 

sites: 1.  La  polyembryonie  specifique  ou  germinogonie,  73  4«  st5rie,  tome  ii  No.  3.  Sander- 

son, E.  D.  The  Kelep  and  the  Cotton  Plant,  68  Dec, 
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I'HK  NOVEMBER  EX  II I   BII'K  )N. 

A   public  exhibition  of  insects  was  held  by  the  Cambridge  Entomological 

Club  on  November  16,  17,  18  and  19,  in  the  rooms  of  the  Appalachian  Mountain 

Club  on  the  tenth  floor  of  the  Tremont  Building.  The  number  of  visitors,  esti- 

mated at  350,  gave  evidence  of  a   growing  interest  in  entomology  among  the 

people  of  Boston  and  its  vicinity.  Collections  were  shown  illustrating  Variation-, 

Brotective  Coloration,  Hybridity  and  other  phenomena  of  insect  life. 

Onlv  a   brief  mention  of  each  exhibit  can  be  made  here.  Mr.  U'.  I).  Denton 

entered  a   hne  display  of  lepidoptera  mounted  in  tablets.  .Mr.  C.  V.  Blackburn’s 
remarkable  collection  of  moths  obtained  about  two  electric  lights  in  the  city  of 

Woburn,  in  a   single  season,  attracted  much  attention.  .Miss  Soule’s  hybrid  lepi- 

doptera and  Mr.  E.  H.  Eoster’s  bred  series  of  Haploas  were  extremely  interesting. 

Mr.  W.  E.  Low’s  exhibit  was  one  of  the  most  extensive  shown,  and  embraced,  in 

addition  to  a   hne  series  of  hybrid  moths,  some  remarkable  aberrant  examples  of 

cecropia  and  promefhea.  Mr.  Johnson  showed  a   hne  collection  of  Hymenoptera 

with  I   )ipterous  mimics.  Mr.  Hayward’s  exhibit  was  a   carefully-prepared  synoptic 

collection  of  the  families  of  Coleoptera,  with  explanatory  labels.  Mr.  C. 

Sampson’s  display  included  the  hve-winged  tccropia  hgured  in  the  December 

Psyche,  and  a   collection  of  moths  showing  conspicuous  individual  variation.  Mr. 

P'ield  entered  a   number  of  small  groups  of  lepidoptera  arranged  to  show  the 
phenomena  of  individual  variation,  sexual  dimorphism,  etc.  Mr.  J.  H.  Rogers, 

|r.,  had  a   hne  exhibit  which  included  a   number  of  abnormal  specimens  of  lepi- 

doptera. Messrs.  W.  R.  and  J.  D.  Pearmain  showed  a   large  number  of  specimens 

in  tablets.  Mr.  Xew'comb’s  contribution  included  a   series  of  very  unusual  Basil- 

archias,  a   series  of  Oeneis  katahdin  with  specimens  of  semidea  and  jittia  for  com- 

parison, and  some  interesting  aberrant  forms  of  different  species.  Mr.  .\.  P.  Hall 

showed  some  of  his  beautiful  photographic  prints  of  bleached  wings. 

.-\ltogether  the  affair  was  a   great  success,  though  it  is  unfortunate  that  there 

should  be  .such  an  overwhelming  preponderance  of  lepidoptera  in  the  exhibits. 

It  is  hoped  that  the  present  year  may  be  marked  by  a   larger  and  better  exhibi- 

ton,  which  shall  fairly  represent  the  activity  of  New’  England  entomologists. 
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THE  ENTOMOLOGICAL  WORK  OF  DR.  A.  S.  PACKARD. 

BY  JOH.V  li.  S.MITH.  SC.  D. 

Very  few  persons  realize  the  extent  or  appreciate  the  character  and  value  of 

the  entomological  work  done  by  Dr.  A.  S.  Packard.  Not  the  systematist  purely, 

for  he  will  find  much  of  the  work  superseded,  not  accepted,  or  so  generally 

accepted  that  the  original  author  is  no  longer  recognized;  not  the  entomotomist 

purely,  for  he  will  recognize  only  the  specific  result  obtained  and  not  the  bearing 

of  that  result  which  Dr.  Packard  had  usually  in  mind  in  his  anatomical  investiga- 

tions; and  surely  not  the  modern  economic  entomologist,  for  he  has  now  advanced 

far  beyond  any  point  ever  reached  by  our  author. 

It  is  only  within  the  past  year  or  two,  when  it  became  necessary  for  me  to 

study  rather  closely  an  almost  complete  series  of  his  writings,  that  I   began  to 

appreciate  the  volume  and  general  high  standard  of  Dr.  Packard’s  works.  They 
illustrate  a   marvelous  comprehension  of  the  subject  as  a   whole,  a   grasp  of  detail 

in  many  groups  that  is  astonishing,  and  a   knowledge  of  the  literature  that  is 

surprising  when  its  scattered  condition  and  the  variety  of  languages  in  which  it 

appeared,  is  considered. 

Dr.  Packard  was  both  an  investigator  and  a   teacher;  as  a   teacher  in  the  class 

room  or  in  the  laboratory  I   know  nothing  of  him;  as  a   teacher  through  books  he 

has  taught  more  students  than  any  other  American  Entomologist.  He  was  not  a 

writer  of  numerous  short  papers,  of  hasty  criticisms  or  of  single  descriptions; 

and  yet  his  publications  were  many,  some  of  them  brief  and  many  critical;  but  all 

had  a   purpose — the  conveyance  of  knowledge  or  the  correction  of  error  —   the 

correction  always  made  without  reflecting  upon  the  honesty  or  capacity  of  him  who 

made  it  necessary.  Not  that  Dr.  Packard  made  no  errors  himself;  no  one  was 

more  ready  than  he  to  recognize  his  liability  in  that  direction,  and  he  was 

not  ashamed  to  admit  it.  Not  infrequently  he  changed  his  conclusions,  and 

when  we  compare  the  first  edition  of  the  Guide,  with  the  “Text  Book,”  the  full 
extent  of  the  revision  of  such  conclusions  becomes  apparent. 

.\s  a   systematist  Dr.  Packard  was  interested  primarily  in  the  general  arrange- 

ment of  the  Clas.s,  and  he  was  among  the  first  if  not  the  first  .\merican  that  ac- 

cepted the  necessity  of  breaking  up  some  of  the  Linnaean  orders  and  proposed  a 
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system  of  his  own  as  a   substitute.  Some  of  his  suggestions  met  with  approval, 

others  did  not;  but  in  all  instances  there  was  at  least  a   plausible  case  and  some 

actual  characters  to  maintain  it.  The  discussion  was  always  informing,  if  not  al- 

ways convincing. 

In  almost  every  order  Dr.  Packard  did  some  systematic  work  or  discussed 

some  point  in  classification:  in  the  Lepidoptera  he  produced  the  only  comprehen- 

sive illustrated  revision  of  any  family  of  considerable  extent  that  has  yet  appeared 

in  the  United  States.  The  Monograph  of  the  Geometridae  is  as  complete  as  it 

was  possible  to  make  it  at  the  time.  Material  was  secured  from  all  available 

sources,  all  the  literature  was  collated  and  each  species  was  as  completely  made 

known  as  the  conditions  permitted.  But  it  was  not  only  a   species  mill:  the 

structure  of  the  insects  was  elucidated,  their  relationships  were  discussed  and  nu- 

merous figures  illustrate  the  discussion.  As  a   piece  of  systematic  work  the  mon- 

ograph has  its  faults;  we  see  them  now  because  of  added  knowledge  and  mater- 

ial:— the  classification  has  been  largely  superseded;  but  that  is  the  fate  of  all 

classifications:  there  were  errors  of  synonymy  of  association  and  of  many  other 

divers  characters;  they  have  been  corrected  and  the  work  still  stands,  useful  as 

ever  as  a   record  of  facts  and  as  an  illustration  of  the  stage  of  knowledge  at  the 

time  it  was  written. 

Dr.  Packard  studied  the  philosophy  of  individual  insect  development  from 

the  very  beginning  as  a   necessary  preliminary  to  the  discussion  of  the  develop- 

ment of  the  class;  hence  we  find  that  he  was  as  much  at  home  in  ontogeny  as  in 

phylogeny,  and  nowhere  is  that  better  illustrated  than  in  the  Text  ESook  of  Ento- 

mology, published  by  the  MacMillan  Company  in  i8g8.  There  is  scarcely  a   topic 

in  that  Book  to  which  there  is  not  some  original  contribution  or  some  reference 

which  indicates  that  there  was  actual  knowledge  and  not  mere  quotation.  And 

this  brings  up  again  the  wide  familiarity  with  the  literature  on  insect  structures 

and  development;  most  of  it  printed  in  foreign  countries  or  Journals,  and  such 

of  it  as  is  American,  scattered  in  Proceedings,  Transactions  and  Journals  of  the 

most  diverse  kinds.  In  bringing  together  and  systematizing  this  mass  of  material 

Dr.  Packard  has  rendered  a   service  to  Entomological  Science  which  Entomolo- 

gists have  hardly,  as  yet  appreciated.  Some  of  his  conclusions  are  disputed  and 

may  be  erroneous;  but  the  facts  are  given  and  if  the  expressed  convictions  are 

formed  on  insufficient  evidence,  time  will  enable  us  to  make  the  corrections. 

In  the  line  of  economic  work  Dr.  Packard  was  for  a   time  associated  with  Drs. 

C.  V.  Riley  and  Cyrus  Thomas  on  the  Emtomological  Commission.  He  contrib- 

uted to  nearly  all  the  reports;  but  less  to  the  strictly  economic  subject  than  to  a 

discussion  of  principles  and  to  some  work  on  structural  characters  which  may  or 
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may  not  have  been  entirely  pertinent.  Yet  his  connection  with  the  economic 

side  of  the  study  e.xtends  back  to  1871,  the  date  of  his  first  report  on  the  injurious 

and  beneficial  insects  of  Massachusetts;  and  even  before  that  he  had  written  on 

the  subject. 

The  most  important  contribution  in  this  branch  is  the  Volume  on  Forest 

Insects,  published  as  one  of  the  Reports  of  the  Entomological  Commission. 

This  e.xhibits  very  strongly  the  painstaking  method  of  gathering  all  recorded  facts 

and  of  securing  information  from  all  possible  sources.  As  a   record  of  what  is 

known  or  has  been  written  concerning  insects  feeding  on  forest  trees  in  the  Uni- 

ted States  it  is  a   most  useful  work.  The  weak  point  is  the  absence  of  a   general 

scheme  of  remedial  measures  or  forest  management  which  may  be  applied  with 

necessary  modifications  in  special  instances,  to  lessen  or  prevent  injury. 

Dr.  Packard,  while  not  without  considerable  experience  in  field  work,  was  not 

a   good  field  collector  and  observer  of  habits,  and  certainly  not  a   good  museum 

preparator.  He  was  essentially  a   student  of  specimens,  living  and  dead  and  of 

the  phenomena  exhibited  by  them. 

I   will  make  no  attempt  to  give  even  a   partial  list  of  his  more  important 

works;  it  will  suffice  to  say  that  the  student  who  is  entirely  familiar  with  what 

Dr.  Packard  has  written  is,  by  virtue  of  that  knowledge  alone,  a   good  entomologist. 



PSYCHE 

[April 

PROFESSOR  PACKARD'S  “LAMARCK,  HIS  LIFE  AND  WORK.” 

BY  ROBERT  T.  JACKSON. 

The  late  Professor  Packard  laid  naturalists  under  deep  obligations  by  his 

full  and  painstaking  Life  of  Lamarck,  the  only  adequate  account  of  the  great 

French  naturalist.  Professor  Packard  gives  all  that  he  could  gather  by  careful 

search  in  regard  to  his  family  and  early  life,  his  struggles  with  poverty,  his  activ- 

ities in  numerous  lines  of  scientific  work,  and  a   careful  consideration  of  what  he 

accomplished  in  these  several  lines.  The  relations  of  Lamarck  to  his  contemp- 

oraries in  his  work  and  thought  is  forcibly  brought  out  and  numerous  e.xtracts 

from  Lamarck’s  writings  show  what  his  views  were  on  phj^sical  and  biological 

problems,  especially  evolution.  The  book  is  full  of  evidences  of  a   loving  care 

and  reverence  for  the  great  master  and  effort  to  do  full  credit  to  him  for  his 

advanced  views  and  what  he  accomplished. 

In  respect  for  Professor  Packard’s  memory  it  is  of  interest  to  record  here 
some  of  the  leading  features  he  brought  out  in  his  life  of  Lamarck,  which  from  the 

human  and  scientific  aspects  should  be  of  e.vceptional  interest  to  all  biologists. 

The  Life  of  Lamarck  is  the  old  old  story  of  a   man  of  genius  who  lived 

far  in  advance  of  his  age,  and  died  comparatu'ely  unappreciated  and  neglected. 

The  factors  of  evolution  as  stated  by  Lamarck,  it  is  now  claimed  by  many  really 

comprise  the  primary  or  foundation  principles,  or  initiative  causes,  of  the  origin 

of  life-forms. 

Lamarck  was  born  i   .August  1744,  and  died  in  Paris  28  December  1S29, 

at  the  age  of  eighty-five  years.  The  youngest  of  eleven  children,  throughout 

his  life  he  struggled  with  poverty  and  during  the  last  of  his  life  for  some  ten 

years  was  partially,  then  wholly  blind,  although  married  four  times  he  died  a 

widower.  .A  devoted  daughter  soothed  his  last  years  and  acting  as  amanuensis 

gave  to  the  world  some  of  his  important  publications. 

.As  a   youth  Lamarck  entered  the  army  which,  owing  to.  an  injury,  he 

early  abandoned.  Music,  medicine  and  science  drew  his  attention  and  he  worked 

in  a   bank.  When  twenty-five  years  of  age  he  devoted  himself  to  botany  and 

science  thereafter  claimed  his’entire  life.  For  about  twenty-five  years  he  pur- 
sued botany  and  in  1778  published  the  E/ore  Frnncaise,  a   three  volume  work,  he 

also  published  other  botanical  works  and  was  connected  with  the  Jardin  des 

Plantes  as  Keeper  of  the  herbarium. 
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In  1793  Lamarck,  then  in  his  fiftieth  year,  assumed  the  duties  of  his 

professorship  of  the  zoology  of  invertebrate  animals,  and  with  the  vigor  of  an 

intellectual  giant  took  up  new  labors  in  an  untrodden  field  both  in  pure  science 

and  philosophic  thought.  Already  extensive  collections  had  accumulated  at 

the  Paris  museum  and  to  Lamarck  fell  the  task  of  arranging  and  classifying  them 

as  well  as  teaching.  The  result  of  his  studies  in  this  line  was  his  great  work  in 

seven  volumes  known  under  the  title  Anitnaux  sans  UrR/i/vs,  the  first  volume 

appearing  in  1801,  and  the  last,  or  seventh,  in  1822. 

Besides  botany  and  zoblogy  Lamarck  studied  and  published  on  the 

sciences  of  meteorology,  physics,  chemistry,  geology  and  palieontology.  When 

a   medical  student  in  Paris  he  studied  the  clouds  from  his  attic  window  and  (as 

Professor  Ward  informs  me)  published  the  first  classification  of  clouds.  He 

was  the  first  one  to  foretell  the  probabilities  of  the  weather,  thus  anticipating  by 

half  a   century  the  modern  idea  of  making  the  science  of  meteorology  of  practi- 

cal use  to  mankind.  From  1799  to  1810  he  regularly  published  an  annual  meteor, 

ological  report  containing  the  statement  of  probabilities  acquired  by  a   long 
series  of  observations. 

In  palteontology  he  did  pioneer  work,  he  combats  the  view  that  fossils 

are  extinct  species  and  that  the  earth  has  passed  through  a   general  catastrophe, 

but  urges  that  species  have  changed  as  a   result  of  time,  and  that  fossil  forms 

are  the  ancestors  of  animals  now  living.  In  the  first  published  expression  of 

his  views  on  palceontology  in  1801  we  find  the  following  truths  enumerated  on 

which  the  science  is  based:  (   i )   The  great  length  of  geological  time:  ( 2 )   The 

continuous  existence  of  animal  life  all  through  the  different  geological  periods 

without  sudden  extinctions  and  as  sudden  recreations  of  new  assemblages:  ( 3 ) 

The  physical  environment  remaining  practically  the  same  throughout  in  general, 

but  with  iq)  continual,  gradual  but  not  catastrophic  changes  in  the  relative 

distribution  of  land  and  sea  and  other  modifications  in  the  physical  geography, 

changes  which  (5)  caused  corresponding  changes  in  the  habitat  and  (6)  con- 

sequently in  the  habits  of  the  living  beings;  so  that  there  has  been  all  through 

geological  history  a   slow  modification  of  life-forms.  Professor  Packard  therefore 

enters  the  claim  that  Lamark  was  one  of  the  chief  founders  of  palaeontology 

and  the  first  French  author  of  a   detailed  palaeontological  work.  It  must  be  ad. 

mitted  that  the  statement  generally  made  that  Cuvier  was  the  founder  of  this 

science  must  be  modified  though  he  may  be  regarded  as  the  chief  founder  of 

vertebrate  as  Lamarck  was  of  invertebrate  palaeontology. 

Lamarck  was  a   uniformitarian  in  his  views  of  geology  and  biology  in 

contradistinction  to  Cuvier  who  was  a   catastrophist.  Lamarck  contended  that 
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Lamarck  was  the  master  mind  of  the  period  of  systematic  zoology.  His 

tabular  view  of  the  classes  of  the  animal  kingdom  was  to  his  mind  a   genealog- 

ical tree.  His  idea  of  the  animal  kingdom  anticipated  and  was  akin  to  that  of 

our  day.  He  may  be  said  to  have  had  a   wonderfully  good  eye  for  genera.  He 

founded  the  classes  of  Crustacea,  Arachnida,  Radiata  (echinoderms  as  separate 

from  polyps),  placed  the  sponges  ( as  did  Cuvier )   with  the  polyps  and  separated 
the  ascidians  from  the  mollusks. 

Lamarck  long  believed  that  species  were  constant  in  nature.  Evidence 

goes  to  show  that  he  changed  his  views  at  or  soon  after  1793,  when  he  entered 

on  his  zoological  work.  His  first  published  statements  on  evolution  were  in 

1801  in  the  preface  of  his  Syst'cme  des  Animaux  sans  Vert'ebres,  he  being  then 
about  fiftv-seven  years  of  age.  He  there  maintains  that  Nature  began  with  the 

most  simply  organized  “then  with  the  aid  of  much  time  and  of  favorable  cir- 

cumstances she  formed  all  the  others.”  Again  “I  could  prove  that  it  is  not  the 
form  either  of  the  body  or  of  its  parts  which  gives  rise  to  habits,  to  the  mode 
of  life  of  animals,  but,  on  the  contrary,  it  is  the  habits,  the  mode  of  life,  and  all 
the  influential  circumstances  which  have,  with  time,  made  up  the  form  of  the 

body  and  of  the  parts  of  the  animals.  With  the  new  forms  new  faculties  have 
been  acquired,  and  gradually  nature  has  reached  the  state  in  which  we  actually 

see  her.” 
One  who  has  read  the  writings  of  the  great  naturalist,  who  may  well  be 

regarded  as  the  founder  of  evolution,  will  readily  realize  that  Lamark’s  mind 
was  essentially  philosophic,  comprehensive  and  synthetic.  He  looked  upon 

every  problem  in  a   large  way. 

“In  Lamarck,  at  the  opening  of  the  past  century,  we  behold  the  spectacle 
of  a   man  devoting  over  fifty  years  of  his  life  to  scientific  research  in  biology, 

and  insisting  on  the  doctrine  of  spontaneous  generation;  of  the  immense  length 

of  geological  time,  so  opposed  to  the  views  held  by  the  Church;  the  evolution 
of  plants  and  animals  from  a   single  germ,  and  even  the  origin  Of  man  from  the 
apes,  yet  as  earnestly  claiming  that  nature  has  its  Author  who  in  the  beginning 
established  the  order  of  things,  giving  the  initial  impulse  to  the  laws  of  the 

universe.” 
In  the  last  chapter  of  his  book  Professor  Packard  deals  with  the  revival 

of  Lamarckian  views  in  the  school  of  N'eolamarckians,  dating  from  about  t866 
and  especially  active  in  this  country.  Prominent  in  this  school  were  Herbert 

Spencer,  Hyatt,  Cope  and  Packard.  Hyatt  and  Packard,  students  of  Agassiz’s, 
and  life  long  friends,  both  of  distinctly  philosophical  minds  did  much  by  their 
researches  to  further  the  adoption  of  Lamarckian  views  with  which  they  were 

in  warm  sympathy. 

NOTE. — Mrs.  Packard  has  a   number  of  revrints  of  Dr.  Packard’s  recent  paper  on  “The  Origin  of  the 
Markings  of  Organisms,  etc.,”  (see  Index  to  Periodical  Literature)  for  the  distribution  of  which  he  left  no 
mailing  list.  Those  who  desire  copies  of  the  paper  are  invited  to  notify  her,  at  275  Angell  St-.  Providence.  R-  !. 
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thp:  xomadine  and  ep?:olink  bees  of  southern  mainr 

BY  J.  H.  LOVELL  AND  T.  D.  A.  COCKERELL. 

In  southern  Maine  (Waldoboro,  Lincoln  County)  the  Nomadine  and  Epeoline 

bees  are  represented  by  only  two  genera  Xomada  and  Triepeohis.  The  species  are 

few  and  individual  specimens  are  taken  at  rare  intervals.  The  species  of  No- 

?nada  begin  flying  as  early  as  .\pril  24th,  visiting  the  aments  of  Salix  discolor, 

which  with  the  e.xception  of  the  Mayflower  is  the  first  nectariferous  plant  bloom- 

ing in  this  locality;  and  continue  on  the  wing  as  late  as  July  30th,  when  they 

have  been  taken  on  the  infloresence  of  Aralia  hispida.  .\11  of  the  specimens  of 

Triepeohis  have  been  collected  in  .\ugust  on  the  flowers  of  the  Compositae. 

Nomada. 

The  species  of  Xomada  run  into  local  races  and  species  in  different  parts  of 

the  country,  and  the  Maine  species  possess  certain  peculiarities  of  their  own.  Two 

are  distinct  enough  to  be  treated  as  new  species,  though  it  is  not  impossible 

that  the  discovery  of  intermediates  in  localities  still  unexplored  for  bees  may 

eventually  cause  them  to  be  reduced  to  subspecific  rank.  Two  others,  here  called 

varieties,  may  prove  more  separable  than  is  here  supposed,  when  larger  series  have 
been  obtained. 

Xomada  {Gnat/iias)  bell  a   Cr. 

1863  Nomada  hella  Cr.  9   $   Proc.  Ent.  .Soc.  Phil.  2   :   287. 

1863  Nomada  maculata  Cr.  9   $   ,   Proc.  Ent.  .Soc.  Phila.  2:303  (in  part). 

1902  Nomada  bella  Rob.  9   $   ,   Ent.  News,  13  :   80,  no.  3. 

1903  Nomada  hella  Ckll.  9   $   ,   Proc.  Ac.  Nat.  Sci.  p.  601. 

Variety  a   of  rV.  maculata  9   was  ba.sed  on  five  specimens  from  Maine,  Conn., 

Penn.,  and  Delaware.  The  local  specimens  correspond  in  every  particular  to  the 

description  except  that  the  spots  on  the  fifth  segment  are  obsolete  as  well  as  those 

on  the  fourth.  The  characters  of  the  males  are  also  similar  to  those  given  by  Cres- 

son.  Length  10  to  ii  mm.;  mandibles  bidentate;  the  largest  species  in  this  lo- 

cality. Taken  from  .\pril  24th  to  July  i   ith.  Early  in  the  season  they  are  visitors 

to  the  willows  Salix  discolor  and  S.  Bebbiana.  Male  and  female  specimens  of  A'. 
bella  from  Elkhart,  Indiana,  are  the  same  as  the  local  species  except  that  the 

cream-colored  spots  on  the  apical  segments  are  u.sually  well  developed. 
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lApril No7ttada  (G?iat/tias)  cuniata  Rob.  var.  e. 

1903  Gnathias  cuneatus  Rob.  9   $   ,   Can.  Ent.  35:  175,  no.  6. 

9. —   Length  8mm.;  mandibles  bidentate  ;   resembles  N.  hella  but  is 
smaller,  with  thorax  trilineate.  Head  and  thorax  red,  not  coarsely  punctured; 

white  pubescence  on  cheeks  and  pleura  long;  a   black  dot  on  each  side  of  clypeus, 

the  area  about  the  insertion  of  antennm  and  ocelli  black,  a   red  spot  on  supra- 

clypeus;  occiput  black;  antennae  ferruginous,  fourth  joint  longer  than  third. 

Mesothorax  trilineate,  the  middle  band  broad;  scutellum  and  post-scutellum  red, 

sutures  black;  pleura  black  above  with  a   red  spot,  red  below;  metathorax  with 

broad  black  bands  at  the  sides  and  in  the  center;  tegulae  and  tubercles  ferrug- 

inous. Legs  red;  upper  third  of  anterior  and  middle  femora  black  beneath;  post- 

erior femora  blackened  behind.  Wings  dusky,  apical  margin  darker;  pale- 

lunule  distinct;  basal  nervure  basad  transverse  medial  nervure  more  than  the 

length  of  the  latter;  third  transverse  cubital  nervure  strongly  angulated  in  the 

middle,  .\bdomen  red,  broad,  strongly  convex;  black  area  on  basal  segment 

lobed  in  the  center;  a   pair  of  small  cream  colored  spots  on  the  sides  of  second 

segment;  apical  segments  without  markings. 

Waldoboro,  Maine,  May  18. 

Nomada  (Xanthidium)  subrutila  n.  sp. 

<?  . —   Basal  nervure  meeting  transverse  medial;  flagellum  obscurely  den- 

ticulate, lively  ferruginous  beneath;  supraclypeal  mark  well  developed,  surround- 
ed by  black;  orbits  yellow  except  at  summit  behind;  third  antennal  joint  on  the 

short  side  much  shorter  than  fourth;  scutellum  black  with  two  small  yellow  spots; 

metathorax  entirely  black;  tegulae  light  yellow,  with  a   hyaline  center  and  mar- 
gin; band  on  first  abdominal  segment  broadly  interrupted,  the  posterior  part  of 

the  interval  reddish;  bands  on  second  and  third  segments  not  at  all  interrupted; 

anterior  and  middle  tibiae  yellow,  with  a   black  or  dark  brown  mirk  behind. 

Other  characters  as  in  N.  luteohi  and  N.  luteoloides^  size  that  of  a   rather  small 
luteo/a. 

One  male  taken  on  Viola  rotnndifolia  May  4th.  The  species  recognized 

in  this  group  are  very  closely  allied,  but  the  present  one  seems  as  distinct  as  any. 

Nomada  Ci-essonii  Rob. 

1863  Nomada  maculata  Cr.  9   ^   var.  b,  I’roc.  Ent.  Soc.  Phil.  2:304. 

1893  Nomada  Cressonii  Rob.  9   ̂   Trans.Am.  Ent.  Soc.  20:275. 

This  species  has  been  taken  on  Viburnum  Ahiifolium  and  Cornus  Cana, 

densis  from  May  19th  to  July  nth. 
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Nomada  florilega  n.  sp. 

9 . — Length  about  8   mm.;  black  and  red,  rather  robust.  Face, 

cheeks  and  pleura  clothed  with  white  pubescence,  sides  of  metathora.\ 

fringed  with  long  white  hair.  Mandibles  e.xcept  apices  which  are  darkened, 

labrum,  clypeus,  usually  a   narrow  line  along  the  orbits,  and  vertex  red;  face, 

region  of  ocelli,  cheeks  and  occiput  black;  flagellum  ferruginous  in  front,  black- 

ened behind,  third  joint  shorter  than  fourth.  Tegulae  and  tubercles  ferrugin. 

ous;  mesothorax  dark  red  tinged  with  black,  with  a   rather  broad  median  longitud- 

inal line;  sutures  black;  metathorax  entirely  black,  pleura  black  above  with  a   mid- 

dle red  spot,  red  below.  Legs  red,  coxae  largely  black;  upper  half  of  anterior  and 

middle  femora  black  beneath;  posterior  femora  blackened  behind  except  at 

extreme  apex;  first  and  second  joints  of  hind  tarsi  blackened  without.  Wings 

dusky,  strongly  darkened  on  apical  margins;  stigma  ferruginous,  outer  half  dark- 

er than  the  inner;  basal  nervure  basad  transverse  medial;  second  submarginal 

cell  about  one  half  as  wide  on  the  radius  as  on  the  cubitus;  second  and  third 

transverse  cubital  nervures  strongly  curved;  lunule  rather  prominent,  .\bdomen 

oval  or  oblong  oval,  convex;  basal  half  of  first  segment  black,  posterior  margin 

of  black  area  cordate;  a   pair  of  small  cream-colored  spots  on  the  sides  of  seg- 

ment two;  on  segment  three  two  minute  dots;  apical  segments  without  ornaments. 

Taken  on  Aralia  hispida  and  Spiraea  salidfoliaA\xx\x\^  the  latter  half  of  July. 

Nearest  N.  sayi,  but  larger  and  darker,  the  metathorax  being  entirely  black,  and 

the  red  of  the  coarsely  sculptured  mesothorax  very  dark. 

Xo?nada  nigrochuta  Smith,  var.  d. 

1879  Nomada  nigroctncta  Sm.  9   Des.  New  Sp.  Hyni.  p.99. 

9   . — Length  8mm.;  ferruginous  and  black.  Head  and  thorax  rather  finely 
punctured;  pubescence  on  cheeks,  pleura  and  sides  of  metathorax  white,  on  face 

and  disc  of  mesothorax  fuscous.  Mandibles  except  tips,  labrum,  clypeus,  spot 

on  supra-clypeus,  a   narrow  stripe  around  the  eye,  and  antennae  ferruginous;  area 
about  insertion  of  antennae,  about  ocelli  and  occiput  black.  Prothorax  black; 

mesothorax  trilineate,  the  middle  band  rather  broad;  scutellum  largely  red,  post- 

scutellum  black;  metathorax  entirely  black;  pleura  black,  red  spot  beneath  the 

wings,  another  anteriorly  on  each  side  of  the  forelegs;  tegulae  and  tubercles  fer- 

ruginous. Legs  ferruginous,  marked  with  black  much  as  in  the  preceding  species. 

Wings  nearly  hyaline,  slightly  dusky  at  apex;  basal  nervure  very  little  basad  of 

transverse  medial,  much  less  than  in  the  preceding  species;  second  submargin- 

al cell  along  the  radius  nearly  as  long  as  second  transverse  cubital  nervure;  third 

submarginal  along  the  radius  fully  one  half  as  long  as  second  submarginal 
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Abdomen  oblong-ovate,  ferruginous,  without  maculae,  the  apical  margins  fus- 

cous or  blackened;  posterior  margin  of  black  area  on  basal  half  of  first  segment 

straight;  pygidial  plate  broad  and  rounded. 

Collected  May  i8th.  Distinguished  by  its  color  from  any  other  of  the 

local  species.  This  may  represent  a   distinct  race,  but  the  single  specimen  ob- 

tained has  the  essential  characters  of  Smith’s  species,  and  is  really  more  typical 

of  it  than  the  insect  from  Corvallis,  Oregon,  which  has  been  referred  here. 

Triepolus. 

Triepolus  Ponatus  Smith. 

1854  Epeolus  donatus  Sm.  $   $   ,Cat.  Ilym.  Brit.  Mus.  3:256. 

1864  Epeolus  donatus  Cr.  9   ̂   ,   Proc.  Ent.  .Soc.  Phil.  2:396. 

1882  Epeolus  donatus  Prov.  9   ,Nat.  Can.  13:236. 

1883  Epeolus  donatus  Prov.  9   ,   Faun.  ent.  Can.  Ilym.  p.  719. 

Though  rather  rare  this  species  is  more  common  in  this  locality  than  any 

other  of  this  genus  or  of  Noniada.  Both  sexes  have  been  taken  from  .August  i   ith 

to  .August  24th  on  the  goldenrods,  thistles.  Inula  Heleniian  and  Eupaforium 

perfoleatum. 

Triepeuhcs  scutellaris  Say. 

1824  Epeolus  scutellaris  Say,  9   ,   Long’s  2nd  Exp.  2:355. 

1859  Epeolus  scutellaris  Say,  9   ,   Lee.  ed,  Say’s  Writ.  2:240. 

1864  Epeolus  scutellaris  Cr.  9   ,   I'roc.  Ent.  Soc.  Phil.  2:397. 
1888  Epeolus  scutellaris  Prov.  9   ,   Add.  faun.  Can.  Hym.  p.  332. 

1897  Epeolus  saitellaris  Rob.  9   ,   Trans.  Ac.  Sci.  St.  Louis,  7:343. 

Two  males  taken  on  Solida^o  in  .August  are  referred  to  this  species,  which 

has  been  reported  from  Florida  to  Canada.  They  agree  with  the  description 

in  size  and  in  the  form  of  the  dilated  thoracic  teeth,  but  not  entirely  in  color. 

The  mandibles,  tubercles,  tegulae,  lateral  teeth,  scutellum  in  one  specimen,  and 

legs  are  ferruginous;  but  tbe  antennae  and  basal  segments  of  the  abdomen  are 

black. 

Triepeolus  pectoralis  Rob. 

1897  Epeolus  pectoralis  Rob.  9   Trans.  Ac.  Sci.  St.  I.ouis,  7:345. 

Both  sexes  taken  on  the  flowers  of  Solidago  .August  17th.  The  female  has 

the  mesothorax  closely  and  finely  punctured,  and  the  pleura  below  coarsely  and 

sparsely  punctured.  The  male  is  undescribed. 

S   .   —   Length  about  8mm.,  closely  resembles  the  female.  The  face  clothed 

with  silvery  white,  the  pleura  and  pectus  with  cinereous  pubescence.  Orna- 

ments of  thorax  and  abdomen  buff-colored,  fascia  of  sixth  segment  white. 



D   YAR~^XORTH  AMERICAX  GEOMETR/DAE 

43 

1905] 

LIFE  HISTORIES  OF  NORTH  AMERICAN  GEOMETRIDAE— LIX. 

BY  HARRISON  DYAR,  WASHINGTON,  I).  C- 

Euchlaena  a’ib'lttsaria  \Valker. 

E^g.  Elliptical,  well  flattened,  one  end  depressed,  truncation  rounded,  not  very  obvi- 
ous. Surface  dimly  he.xagonally  reticulate,  the  cell  areas  rather  deep  and  pronounced  but  not 

sharp  and  all  overlaid  and  obscured  by  fine  granules  of  shagreen.  Towards  the  large  end  the 

pores  at  the  angles  of  the  reticulations  are  marked  by  large,  distinct,  rounded  white  elevations, 

but  these  become  small  towards  the  center  of  the  egg  and  are  lacking  on  the  small  end  and  the 

flat  sides.  Truncation  reticular  without  white  elevations,  bluish  green,  frosted  by  the  while 

dots,  turning  bright  red.  Size  1   x   .6  x   .5  mm. 

Stage  /.  Head  brownish  luteous,  the  sutures  dark.  Body  moderate,  subdorsal  and  ventral 

broad  red  brown  stripes,  the  subdorsal  pair  fused  on  joints  10-13  marked  in  pale  on  the  cer- 
vical shield.  Sides  white;  abdominal  feet  stained  with  red,  thoracic  ones  luteous. 

Stage  II  Head  rounded  bilobed,  whitish,  clypeus  and  epistoma  white,  all  the  sutures  dark 

brown;  two  parallel  rows  of  gray  dottings  over  the  lobes;  width  .55  mm.  Body  slender,  greenish 

white;  broad  subdorsal  bands  joining  posteriorly,  dotted  on  joint  2,  and  broad  ventral  band 

purple  brown,  'bhoracic  feet  brownish  black,  the  abdominal  ones  reddish.  'Fubercules  pale, 
setae  black,  both  minute. 

Stage  III.  Head  oblique,  flat  before,  lobes  full;  whitish  with  vertical  rows  of  brown  dots; 

and  band  across  the  bases  of  the  antennce;  width  i   mm.  Body  moderate, slightly  flattened, 

tubercles  raised;  dorsum  brown,  darker  posteriorly  on  the  segments,  a   geminate  dotted  dorsal 

line  pale  filled;  sub-ventral  fold  white,  subventer  brown,  venter  dark  purplish  brown  with  fine 

geminate  medioventral  pale  line.  Small  segmentary  black  subventral  spots  under  the  white 

fold.  Feet  pale;  tubercles  small,  black;  setae  minute. 

Stage  lY-  Head  widest  below,  slightly  bilobed,  clypeus  depressed;  gray,  spotted  with  black 

heaviest  on  the  lower  angles  of  the  lobes  and  across  above  the  mouth;  a   pale  streak  on  the  side, 

width  1.5  mm.  Body  moderate,  slaty  gray,  slightly  streaked.  Tubercles  ii  of  joints  5,  8,  9   and 

12  elevated,  papillose,  black,  with  black  subdorsal  blotches  beside  them,  present  but  less 

distinct  on  the  other  segments.  A   broken,  diffuse  white  band  along  the  sub-ventral  fold. 

Abdominal  feet  whitish  outwardly,  lined  with  black  in  front.  Subdorsal,  lateral  and  suprastig- 
matal  pale  lines  indicated. 

Stage  V ,   Head  round,  somewhat  quadrately  bilobed;  whitish  gray  mottled  with  darker,  a 

black  patch  each  side  of  the  clypeus  below  and  across  above  the  mouth  and  on  bases  of  antennae, 

width  2.3  mm.  Body  moderate,  tubercle  ii  raised  and  marked  in  black,  especially  on  joints  5   and 

II.  Ashen  gray  with  traces  of  waved  white  lines;  dorsum  of  joints  5,  6,  7   and  8   washed  in 

whitish,  sides  with  irregular  black  marks,  whitish  intersegmental  washings  on  the  subventral  fold; 

foot  of  joint  10  whitish,  the  others  gray.  Feet  of  joint  4   erected,  the  others  appressed.  The 

resemblance  is  to  bark,  all  the  markings  being  illy  defined. 

Eggs  June  14,  mature  larva  August  6,  single  brooded  with  hibernation  in  the  pupa.  Larvae 

from  Kaslo,  British  Columbia. 
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NOTES  ON  SHORT  EXPERIMENTS  BEARING  ON  THE  RELATION 

OF  LARVAL  TO  ADULT  LEGS. 

BY  ALEC.  ARSENE  C.IRAULT,  WASHINGTON,  D.C. 

“The  real  relations  of  the  adult  legs  to  the  larval  legs  are  thus  shown  by 
Gonin. 

Tf  we  carefully  strip  off  the  skin  of  a   caterpillar  near  the  time  of  pu- 

pation (Fig.  608),  we  see  that  the  extremity  only  of  the  legs  of  the  imago  is 

drawn  out  of  the  larval  legs;  the  other  parts  are  pressed  against  each  side  of  the 

thorax;  near  the  ventral  line  a   small  pad  represents  the  coxa  and  the  trochanter; 

the  femur  and  the  tibia  are  distinctly  recognizable,  but  soldered  to  each  other 

and  only  separated  by  a   slight  furrow;  they  form  by  their  union  a   very  acute 

knee  or  bend.  The  femur  is  movable  on  the  pad-like  coxa,  the  tibia  continues 

without  precise  limits  with  the  extremity  concealed  in  the  larval  legs.  The 

three  divisions  of  the  latter  do  not  appear  to  have  any  relation  to  the  five  joints 

of  the  perfect  state.  Under  the  microscope  the  rudiment  appears  very  strong- 

ly plaited  at  the  level  of  the  tarsus,  much  less  so  in  the  other  regions.  A   large 

trachea  penetrates  into  the  femur  with  some  capillaries;  reaching  the  knee  it 

bends  into  the  tibia  at  a   sharp  curve,  but  does  not  become  truly  sinuous  in 

approaching  the  extremity.  It  is  then  the  tarsus  especially  which  is  suscepti- 

ble of  elongation;  it  may,  on  being  withdrawn,  give  rise  to  the  illusion  that  the 

whole  organ  is  disengaged  from  the  larval  leg. 

Even  when  we  cut  off  the  limb  of  the  caterpillar  at  its  base,  we  only 

remove  the  tarsus  of  the  imago;  the  femur  and  the  tibia  remain  intact.  From 

an  evident  homology  Reaumur  has  erroneously  concluded  that  there  is  an  iden- 

tity. His  opinion,  classical  up  to  this  day,  that  the  limb  of  the  butterfly  is 

entirely  contained  in  the  leg  of  the  caterpillar,  has  been  found  to  be  inexact 

and  should  be  abandoned.’  ”   “ 

F’rom  the  foregoing  quotation,  the  following  short  experiments  performed 
on  the  larvae  of  Heliothis  ohsoleta  Fabricius,^  are  easily  understood. 

On  the  20th  of  June  at  Paris,Texas,  ten  ( 10)  full-grown  larvae  of  this  insect 

were  taken  from  ears  of  corn  and  placed  on  fresh  soil  in  the  laboratory.  They 

were  ready  to  enter  the  soil.  The  anterior  legs  of  each  were  immediately  cut 

a   Packard.  A   Text-book  of  Entomology  1898  pp  654-655. 

b   Formerly  Heliothis  armiger  Iliibner. 
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off  with  sharp  scissors,  taking  care,  during  the  operation,  to  remove  the  articu- 

lated joints  only.  I'he  larva;  were  then  allowed  to  enter  the  earth,  which  six 
of  them  successfully  accomplished  during  the  following  night.  The  remaining 
four  were  found  dead  and  were  removed. 

From  these  six  larvte,  three  moths  appeared  on  July  7th,  following.  Of 

the  three,  two  had  perfect  legs.  But  the  other  had  Hw  of  the  apical  joints  of  its 

dextral  foreleg  inissing,  the  third  and  last  joint  bearing  the  usual  tarsal  clatos. 

The  conclusion  to  be  drawn  is  obviously  indicated  by  reference  to  the  lines 

quoted. 

Other  experiments  performed  were  failures  because  of  the  corresponding 

moths  not  issuing.  The  pupa  of  a   larva  whose  legs  had  been  amputated  at  the 

origin  of  the  articulated  joints,  was  dissected  when  some  days  old,  and  the  half 

formed  moth  found  with  perfectly  formed  limbs. 

Two  full-grown  larva;  were  transferred  to  soil  in  a   large  glass  jar  and 

treated  as  formerly,  but  in  addition  to  the  articulated  joints,  a   portion  of  the 

large  lobe  of  the  body  to  which  the  legs  are  appended  was  also  removed,  doubt- 

less injuring  the  so  called  histoblast.  When  cut,  both  of  them  jumped  violently 

and  a   stream  of  dark  liquid  was  ejected  from  the  mouth.  They  immediately 

crawled  off,  however,  when  liberated  seemingly  not  missing  the  pair  of  legs. 

The  wounds  bled  for  a   short  while,  but  healed  the  next  day,  then  showing  as' 
large  blackened  scars.  Although  feeding  voraciously,  and  apparently  ready  to 

pupate,  both  suddenly  declined  and  died,  and  for  lack  of  time  the  experiment 

was  not  repeated. 

The  percentage  of  moths  successfully  emerging  from  larvae  thus  mutilat- 

ed is  very  sm.ill,  and  it  is  very  necessary  to  use  larger  lots  in  experiments  such 
as  these. 
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RECENT  ENTOMOLOGICAL  LITERATURE. 

E.'^RLY  STAGES  OF  CARABIDAE. 

.Among  the  recent  publications  on  Entomology  is  one  which  is  of  especial 

interest  to  Coleopterists,  by  Dr.  George  Dimmock  and  Mr.  Frederick  Knab, 

entitled:  “Early  Stages  of  Carabidae,”  (Springfield  Museum  of  Natural  History, 

Bulletin  No.  i,  1904,  pp.  1-55,  pis.  1-4).  It  is  certainly  a   valuable  contribution 

to  our  knowledge  of  the  larvae  and  metamorphoses  of  the  family  of  which  it  treats, 

and  is  of  interest  to  systematists  as  well  as  to  students  of  life  history,  for,  as  is 

every  day  becoming  more  apparent,  when  our  knowledge  of  the  early  stages  of 

Coleoptera  is  sufficiently  developed,  we  shall  doubtless  find  that  the  larval  char- 

acters will  be  of  much  service  in  determining  the  correct  position  of  many  groups 

the  relationship  of  which  is  now  more  or  less  obscure. 

The  article  is  written  by  Dr.  Dimmock  from  notes  taken  by  both  authors. 

Plates  1-3  are  drawn  by  Mr.  Knab,  the  fourth  plate  by  Dr.  Dimmock. 

.After  a   few  prefatory  remarks,  the  reader  is  informed  of  the  method  employed 

by  the  authors  in  rearing  larvm,  and  directions  are  given  for  so  doing,  as  well  as 

for  the  proper  study  of  them.  Great  stress  is  laid  upon  the  importance  of  the 

study  of  larval  exuviae,  which  often  “reveal  many  structures  not  visible  on  the 

larva  itself,”  and  instructions  are  given  for  mounting  on  microscope  slides  in 

order  to  preserve  them  for  e.xamination.  This  is  followed  by  a   thorough  resume 

of  our  present  knowledge  of  the  characters  of  Garabid  larv.a;,  evidently  the  result 

of  long  and  careful  reading  and  study.  Each  character  is  fully  discussed,  ex- 

amples are  cited,  and  references  given  to  an  ample  bibliography,  which  closes 

the  paper. 

.A  large  part  of  the  paper  is  devoted  to  descriptions  of  the  metamorphoses  of 

Dicaelus  purpuratus,  Brachynus  jan'/iimpeimis,  Pterosfichus  styyicus  and  P.  adoxus, 

those  of  the  last  two  species  having  not  been  described  heretofore.  Very  full  and 

detailed  descriptions  are  given  of  the  larvm,  larval  habits,  pupa,  emergence  and 

changes  in  color,  both  before  and  after  emergence.  In  the  descriptions  of  the 

larvae,  a   system  of  formulae  is  employed,  which  seems  to  be  a   very  useful  method 

for  the  comparison  of  the  jointed  appendages  of  different  species,  as  well  as  of 
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the  proportionate  length  of  the  joints  themselves.  This  is  best  explained  in  Dr. 

Dimmock’s  own  language.  With  regard  to  the  antenn.ae,  he  says:  “The  propor- 

tionate length  of  the  joints  of  the  antenna:  differs  according  to  genera  and 

species.  It  is  conveniently  shown  in  descriptions  by  means  of  antennal  formulae. 

They  are  made  up  of  the  successive  lengths  (   relative  or  absolute)  of  the  joints, — 

the  proximal  first,  the  distal  last — with  the  length  of  the  appendix  enclosed  in 

parentheses.”  'I'he  following  will  serve  as  an  example,  the  length  being  given  in 
millimeters: 

“.Antennal  formula  in  larval  exuviae  at  pupation: 

0.38  1.62  1.85  (0.03)  --'S” 

'I'he  resume  of  characters  above  referred  to  is  so  thorough  and  of  such 
general  interest  we  give  it  in  full,  only  regretting  that  lack  of  space  prevents  us 

from  adding  the  copious  notes  and  references  which  follow  the  description  of  each 

member,  farabid  larvre  are  thus  defined : 

“Hexapod  larvae  with  the  ventral  side  of  the  body  straight,  i.  e.,  fitted  for 

locomotion  on  horizontal  surfaces;  and  with  nine  abdominal  segments,  the  last 

exserted  and  bearing  an  anal  tube  and  almost  always  a   pair  of  cerci. 

“Stigmata  rounded,  open;  one  thoracic  and  eight  abdominal  pairs;  those  of 

the  thorax  large,  at  each  side  of  the  mesothorax,  beneath  the  anterior  angle  of 

the  dorsal  scute;  those  of  the  abdomen  smaller,  lateral,  on  each  of  the  first  eight 

abdominal  segments.  Gills  never  present. 

“Head  corneous,  porrect,  with  the  very  small  suctorial  mouth  usually  direct- 

ed anteriorly  and  the  cervical  foramen  posteriorly. 

“   Frontal  angles  more  or  less  ascending  in  an  oblique  direction  above  the 

mandibles;  in  most  cases  defined  by  a   deep  furrow;  acute,  obtu.se  or  rounded  at 

their  apex. 

“Epistoma  usually  included  in  the  vertex. 

“Clypeus  concrete  with  the  epistoma;  labrum  wanting. 

“Hypostoma  usually  short  and  included  in  the  occiput. 

“Ocelli  usually  six  on  each  side,  generally  on  a   defined  ocellar  area,  which  is 

often  protuberant. 

“.Antennae  filiform  (exceptionally  conical),  four-jointed,  the  slender  apical 

joint  tipped  with  sensory  setak  The  distal  end  of  the  third  joint  bears  an 

appendicular  joint,  or  appendix,  which  is  sometimes  very  minute. 

“Mouth-parts  exserted,  free. 

“Mandibles  falciform,  acute,  directed  forward  and  somewhat  upward,  not 

suctorial,  and  with  a   tooth,  or  retinaculum,  on  their  inner  side,  at  or  posterior  to 

their  middle. 
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short,  fixed;  stipes  flattened  cylindrical,  directed  anteriorly.  The  slender  two- 

jointed  exterior  lobe  (galea)  of  the  maxillae  is  inserted  on  the  maxillary  stipes> 

and  is  motile.  Interior  lobe  (lacinia)  rudimentary  or  wanting.  Genae  without 

maxillary  scrobes.  Maxillary  palpi  filiform,  three-jointed,  sparsely  furnished 

with  setae,  and  borne  on  a   short  conical  palpigerous  stipes  (squama). 

“The  mentum  is  small,  usually  transverse,  trapezoidal.  The  stipites  of  the 

labial  palpi  are  concrete;  taken  unitedly,  quadrate-clavate.  Labial  palpi  two 

jointed,  often  sparsely  setose.  The  ligula  generally  bears  two  setae. 

“Thorax  of  three  segments,  of  which  the  prothorax  is  longest;  each  seg- 

ment, except  in  rare  cases,  provided  with  dorsal  scutes. 

“   Dorsal  scutes  of  thorax  concrete  at  median  line,  those  of  the  prothorax 

entire  and  concealing  the  sides. 

“Praeterga  of  thorax  usually  evident,  often  strigose;  praetergum  of  prothorax 

the  longest. 

“Postterga  of  thorax  usually  evident,  often  strigose. 

“Sternal  scutes  of  prothorax  evident,  usually  concrete  at  median  line;  those 

of  the  mesothorax  and  metathorax  minute  or  wanting. 

“Legs  six-jointed;  consisting  of  coxa,  trochanter,  femur,  tibia,  tarsus,  claw 

(usually  double);  of  moderate  length,  showing  in  dorsal  view  of  the  larva,  when 

they  are  e.xtended,  at  least  part  of  the  tibiae  and  the  tarsi  and  claws. 

“Coxae  conical,  exserted,  in  length  less  than  four  times  the  thickness  of  their 

base;  with  a   (sometimes  short  inconspicuous)  femoral  scrobe;  increasing  in 

length  from  fore  to  hind  pair. 

“Trochanters  clavate,  usually  shorter  than  the  coxae,  and  bearing  ambulatori- 

al  setae. 

“P'emora  clavate,  setose,  and  usually  shorter  than  the  coxae. 

“Tibiae  more  or  less  clavate,  more  than  one-third  as  long  as  the  femora. 

“Tarsi  exserted,  movable,  usually  conical-cylindrical;  equaling  the  coxae  in 

length,  or  shorter;  usually  longer  than  the  tibiae. 

“Claws  usually  two  on  each  foot.  Kmpodia  generally  of  two  very  short  setae. 

“.Abdomen  straight,  more  or  less  depressed,  cursorial  or  ambulatorial,  longer 

than  the  thorax,  and  with  the  dorsum  unarmed.  Ninth  abdominal  segment 

exserted. 

“   Dorsal  scutes,  when  present,  on  the  abdomen,  concrete  at  median  line,  and 

with  praeterga  and  postterga. 

“Dorsal  scute  of  the  ninth  abdominal  segment  usually  present. 

“Lateral  scutes  of  the  abdomen  often  defective;  when  present,  exserted, 

oblong,  convex. 
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“Ventral  scutes  of  the  abdomen  often  defective.  When  developed,  seven  on 

each  segment,  viz:  a   large  transverse  median  scute  anteriorly;  behind  this  a 

transverse  row  of  four  small  scutes,  of  which  the  median  pair  may  be  concrete; 

at  each  side  of  these  five  scutes  an  elongate  longitudinal  scute.  On  the  eighth 

and  ninth  abdominal  segments  the  five  median  scutes  are  more  or  less  concrete. 

“.\nal  tube  exserted;  conical,  conical-cylindrical  or  cylindrical;  usually 
somewhat  longer  than  the  ninth  abdominal  segment,  and  generally  used  in  loco- 

motion. Anus  terminal. 

“Cerci,  with  rarest  exceptions,  present,  and  attached  to  the  dorsum  of  the 
ninth  abdominal  segment. 

“Habits  active,  commonly  predaceous;  usually  subterranean,  or  living  under 
stones  or  pieces  or  wood,  or  beneath  loose  bark  on  decaying  trees;  usually 

nocturnal,  or  shunning  light. 

“Larval  stages  number  three  (or  four).” 
R.  H. 
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REPORT  OF  THE  NEW  JERSEY  STATE  AGRICULTURAL  EXPERIMENT  STATION  UPON 

THE  MOSQUITOS  OCCURING  WITHIN  THE  STATE,  THEIR  HABITS, 

LIFE  HISTORY,  ETC.   BY  JOHN  B.  SMITH. 

It  is  not  often  that  two  so  large  and  excellent  works  on  the  same  subject 

appear  almost  simultaneously  as  those  of  Doctors  John  B.  Smith  and  E.  1’.  Felt 

on  the  mosquitos  of  their  respective  states.  Dr.  Smith’s  report  is  of  482  pages, 

illustrated  by  133  figures  (mostly  full  page  plates)  with  maps  of  various  sections. 

It  is  divided  into  four  parts:  I.  “Mosquito  Characteristics  and  Habits”  —   in 

which  the  larval,  pupal  and  adult  structure  are  shown  by  large  figures  with  all 

the  parts  clearly  defined,  also  the  mouth  parts  and  biting  habits  are  fully 

described;  a   chapter  on  how  mosquitos  develop  is  followed  by  accounts  of  their 

hibernation,  their  relation  to  disease,  and  how  to  study,  collect,  and  preserve 

them.  Part  II  is  devoted  to  their  natural  enemies,  remedial  measures  and 

destructive  methods.  Part  III,  on  classification,  occupies  pages  149  to  364; 

tables  for  determining  the  adults  and  larvae  are  followed  by  full  descriptions  of 

the  species,  their  life  habits,  distribution,  etc.,  and  exceedingly  beautiful  drawings 

of  both  the  imago  and  larv^a,  supplemented  by  enlarged  figures  of  parts  essential  in 

classification.  Thirty-seven  species  are  described,  and  many  of  the  species  figured 

for  the  first  time. 

The  author  is  to  be  congratulated  on  making  a   work  thoroughly  scientific, 

yet  popular  in  the  way  it  is  presented.  Generic  frills  are  avoided,  and  a   series 

of  common  names  adopted,  which  will  undoubtedly  appeal  more  to  the  public  and 

create  a   general  interest  not  otherwise  attained ;   thus  with  the  co-operation  of  all 

enterprising  citizens  the  mosquito  nuisance  can  to  a   great  extent  be  mitigated. 

The  closing  part  treats  of  “local  problems  and  surveys.”  The  principal  breeding 

places  throughout  the  state  are  designated,  and  what  has  already  been  done  and 

what  should  be  done  is  clearly  pointed  out. C.  \V.  J. 
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Bradley.  J.  C.  The  Entomological  Club  of  the  A.  A.  A.  S.,  4   Feb.  Kellogg,  V.  L.  (a) 

Regeneration  in  larval  legs  of  silkworms,  (b)  Influence  of  the  primary  reproductive  organs  on 

the  secondary  sexual  characters,  169  i,  no.  4.  Kingsley,  J   S.  also  Barus,  C.  Alpheus 

Spring  Packard  (obit.)  68  Mar.  17.  Kirkaldy,  G.  W.  The  historical  method  in  type-fixa- 

ation,  102  vii,  27.  Packard,  A.  S.  The  origin  of  the  markings  of  organisms 

(poecilogenesis)  due  to  the  physical  rather  than  to  the  biological  environment;  with  criti- 

cisms of  the  Bates-Miiller  hypotheses,  168  xliii,  no.  178.  Powell,  P.  B.  The  development  of 

wings  of  certain  beetles  and  some  studies  of  the  origin  of  the  wings  of  insects,  6   xiii,  5. 

Saunders,  H.  S.  Entomology  in  schools.  4   Feb.  Schwarz,  £.  A.  The  insect-catching 

grass  of  Cuba,  102  vii,  5. 

ARACHNIDA. 

Banks,  N.  (a)  Arachnids  from  Cocos  Island*,  102  vii,  20.  [New  genus  P^llobunus 

and  three  new  species,  'p.  tnsularts,  Gasteracantha  hwlUj'i^  and  Cj'norta  tnsularts.]  (b)  An  alleged 

parasitic  Tyroglyphid*,  102  vii,  40.  [New  species  Carpoglrphus  alunus]-  Nordensklold,  E. 

Zur  Anatumie  und  Histologie  von  ExoJes  redavtus^,  2   2   xxviii,  478. 

THVSANURA. 

Agren,  H.  Lapplandische  Collembola,  159  ii,  i. 
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Currie,  R,  P.  Dragon-flies  from  the  Kootenay  district  of  British  Columbia,  102  vii,  i6. 

Foerster,  F.  Libellen  von  Tonkin*,  38  xxiv,  ig.  [New  genus  Toaeschna\ 

ORTHOTTERA. 

Baker,  C.  F.  Second  report  on  Pacific  slope  Orthoptera*,  14-2  i,  71.  [Description  of  new 

species  by  Baker  and  Rehn.]  Caudell,A.  N.  New  species  of  the  Locustid  genus 

from  Kansas*  6   xiii,  50.  \_/4.  isehi\.  Hancock,  J.  L.  The  habits  of  the  striped 

meadow  cricket,  Oecanthus  fasciatus  Fitch,  3   Jan.  Rehn,  J.  A.  G.  Records  of  some  Paraguayan 

Orthoptera,  with  the  description  of  a   new  genus  and  species*,  5   Yeh.[Zygoclistron  n.  gen.,  trach 

vstictum  n.  sp.]  Walker,  E.  M.  Notes  on  the  Locustidae  of  Ontario,  cont.,  4   Feb. 

HEMIPTERA. 

Bueno,  J.  R.  de  la  Torre,  (a)  List  of  certain  families  of  Hemiptera  occurring  within 

seventy  miles  of  New  York,  6   xiii,  29.  [The  author  has  adopted  Montandon’s  views  on  generic 
synonymy.  Belostoma  Latr.  is  applied  to  the  Zciitha  of  authors,  and  Amorgim  Stal. 

replaces  Beloitoma].  (b)  Ncrthra  stygua  Say  and  some  notes  on  the  family  Gelastocoridae 

141  V,  287.  Cockerell,  T.  D.  A.  (a)  new  lac-insect,  5   Feb.;  (b)  A   table  to  facilitate  the  deter- 

mination of  the  .Mexican  scale-insects  of  the  genus  Aspidotus  (sens  latiss.),  3   Jan.;  (c)  Tables 

for  the  identification  of  Rocky  Mountain  Coccidae,  ITI  ii,  189.  Heldemann,  O.  (a)  Descrip- 

tion of  a   new  Anasa  from  North  America*  102  vii,  ii.  [cA.  repettta\.  (b)  List  of  Capsids  from 

the  state  of  New  York,  with  description  of  a   new  species*,  6   xiii,  48.  [Ps.aUus  Jumptri 

n.  sp.]  Osborn,  H.  Report  of  progress  on  study  of  the  Hemiptera  of  Ohio  and  descriptions 

of  new  species*,  141  v,  273.  [New  species  Platymetopms  obscurus,  Thamnotettix  furculatus, 

Phlepsius  maculjtus.]  Schouteden,  H.  Neue  Pentatomiden  aus  Afrika  und  Madagaskar  nebst 

synonymischen  Bemerkungen,  38  xxiv,  51.  [Montandonista  nom.  n.=  Montandoniella  (prteocc  ), 

Lobopeltisla  nom.  n.=Lobopelta  (praeocc.)]  Swezey,  O.  H.  A   preliminary  catalogue  of  the 

described  species  of  the  family  Fulgoridae  of  North  America  north  of  Mexico,  172  no.  3. 

LEPIDOPTERA. 

Aurlvllllus,  C.  Lepidoptera  lleterocera,  159  ii,  no.  ii.  [New  genera  RhynchophaUra, 

Leptonadata,  Peratodonta,  Epanaphe,  Rselaphelia,  Megaptsa,  Echtmta,  Grammoa,  Synogdoa, 

EuprocUlla,  Mylantria,  Argyrostagma].  Dyar,  H.  G.  New  North  American  Lepidoptera  and 

synonymical  notes,*  102  vii,  29.  [20  new  species  and  one  new  genus,  fiar^irrm].  Crlnnell,  F., 

Jr.  Two  new  butterflies  from  Mt.  Tamalpais,  California*,  5   Veh.  [Satyrus  behrii  nnd  Thanaos 

pernigrad\  Kearfott.  W.  D.  Assiniboia  microlepidoptera,  collected  by  Mr.  T.  N.  Willing*,  4 

Feb.  [New  specKes  Olelhreutes  deceptana,  Thiodia  dorsiatomana,  T- triangulana].  Smith,  J.  B. 

New  tKoctuidae  for  1905 — No.  i*,  4   Feb.  Taylor,  C   W.  Notes  on  some  Geomdridai  in  the 

Ilulst  collection,  recently  examined  by  Dr.  Dyar,  4   Feb.  Turner,  A.  J.  New  Australian  Lepid- 

optera, with  synonymic  and  other  notes,*  170  xxviii,  212.  [New  genera  Prorocrania,  Encrvphia, 

Systatica,  Hoinospora.  Pliurolopha,  Callipona,  Cryptoscopa,  Homophylotis^.  Winn,  A.  F.  Ptens 

4   Feb.  [Records  occurrence  of  this  European  Species  in  Quebec].  Wolley  Dod, 

F.  H.  Preliminary  list  of  the  macrolepidoptera  of  Alberta,  N.  W.  T.,  cont.,  4   Feb. 
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Dyar,  H.  G.  (a)  A   synoptic  table  of  North  American  mosquito  larvae,  6   xiii,  22,  (b) 

Brief  notes  on  mosquito  larvae,  6   xiii,  26;  (c)  Our  present  knowledge  of  North  American  Core- 

thrid  larvae,  102  vii,  13;  (d)  Remarks  on  genitalic  genera  in  the  Citlicidae*,  102  vii,  42  [New 

genera  ‘Pneumaculex,  Coquillittidia,  Feltidia,  Pseudoculex  and  NiocuUx]-  Wahlgren,  E.  Uber 

einige  Zetterstedt’sche  Nemocerentypen,  159  ii,  no.  7. 

COLEOPTERA. 

Aurivillius,  C.  Cerambyciden  aus  Bolivien  und  Argentina,  gesammelt  von  Freiherrn 

Eland  Nordenskiold*,  67  p.  205,  1904.  [New  genus  ErLindu],  Barber,  H.  S.  Note  on 

Tkau'iiiito^lo^ia  (axtnocerus)  j   iiericana  Jayne,  102  vii,  10.  Blackburn,  Rev.  T.  p'urther  notes 
on  Australian  Coleoptera,  with  descriptions  of  new  genera  and  species*,  170  .x.wiii,  281. 

Chagnon,  G.  Canadian  Cerjmbvcidae,  6   Feb.  Chittenden, F.  H.  On  the  species  of  Sphen- 

ophorus  related  io  peranax  01.,  with  descriptions  of  other  forms*,  102  vii,  50.  [12  new  species 

and  varieties.]  Gebien.  H.  Verzeichnis  der  von  Prof.  Dr.  Vngve  Sjbstedt  in  Kamerun 

gesammelten  Tenebrioniden,  159  ii,  no.  5.  Heller,  Dr.  K.  M.  Riisselkafer  aus  Kamerun 

gesammelt  von  Prof.  Dr.  Vngve  Sjbstedt*,  76  p.  161,  1904,  [New  genera  ‘Pseudostroborhinus 
Dichelotrox,  tAph^nomastrix]-  Houghton,  C.  O.  A   list  of  Coleoptera  taken  on  the  summit 

of  Mt.  Seward,  N.  V.  5   Feb.  Knab,  F.  The  spreading  ot  Sphatrtdtum  scarabaeotdes  L.,5 

Feb  Lea,  AM.  Descriptions  of  Australian  Ciirculionidae,  with  notes  on  previously  described 

species*,  170  .x.wiii,  77.  [New  genus  Maiesia].  Wickham, H.  F.  North  American  species  of 

Cotalpd*,  6   xiii,  1 . 
HVMENOPTERA. 

Aurivillius,  C.  ,Svensk  insektfauna  (Ilymenoptera  aculeata),  67  p.  241,  1904.  Bradley. 

J.  C   Corrections  in  Ev amid ai,  etc.*,  4   Feb.  Enderlein,  Dr.  G.  (a)  Die  Braconiden — subfamilie 

Mimagathidmae*. ‘^2  xxviii,  449.  [New  genus  Mimagathis].  (b)  Uber  die  Klassifikation  der 

Stephaniden*,  2   2   xxviii  473.  [New  genera  Parastephauus,  Diastephatius\  Friese,  H.  (a)  I'de 

Kegelbienen  Afrika’s  (genus  CoWiox^-s),  159  ii,  no.  6.  ( b)  Die  Keulhombienen  Afrika’s  (genus 
Ceratina),  38  xxiv,  i.  Graenicher  S.  (in  the  habits  of  two  ichneuinonoid  parasites  of  the  bee 

Ceratina  dulpa  Say,  5   Feb.  Lovell,  J.H.  Four  new  species  of  F/u/;r/t/s  from  Maine,*  4   Feb. 

[New  species  hortensis,  ttrsans,  oblongus,  nubilus]. 



54 

PSYCHE 

[April 

PROCEEDINGS  OF  THE  CLUB. 

The  Annual  Meeting  was  held  at  194  Clarendon  St.,  on  the  evening  of  Jan- 

uary 17,  1905.  President  Einerton  in  the  Chair;  18  members  present.  Officers 

for  the  ensuing  year  were  unanimously  elected  as  nominated  by  the  nominating 
Committee,  the  list  being  as  follows: 

President,  J.  H.  Emerton; 

Secretary,  J.  W.  Dow; 

Treasurer,  Roland  Hayward; 

Members  at  large  of  Executive  Committee,  P.  G.  Bolster,  C.  W.  Johnson. 

Messrs.  F.  Goeben,  Donald  Munro  and  A.  C.  Burrill  were  unanimously  elected 

to  membership. 

Mr.  Emerton  exhibited  an  enormous  mat  of  cocoons  of  the  bee-moth,  attached 

to  the  side  of  a   hive.  This  was  Mr.  Bowditch’s  contribution  to  the  evening’s  pro' 

gram. 
iMr.  Morse  told  of  his  recent  examination  of  the  Orthoptera  taken  in  the 

Bahamas  by  Dr.  Allen  and  his  associates,  and  exhibited  specimens.  He  also  spoke 

briefly  of  his  studies  of  Orthoptera  from  the  western  peninsula  of  Michigan, 

obtained  by  an  expedition  under  the  direction  of  Dr.  C.  C.  .Adams,  and  of  some 

other  interesting  forms  from  North  Carolina. 

Mr.  Johnson  showed  a   specimen  of  Ulolodes  quadripunctatus  taken  by  Mr.  J. 

A.  Cushman  at  Manomet,  Mass.  This  is  apparently  the  first  New  England 
record  for  this  insect. 

Mr.  Frost  showed  a   specimen  of  Zeuzera  pyrina  taken  in  Medford,  Mass.,  in 

■   9°3i —   1   first  specimen  known  to  have  been  taken  near  Boston. 

After  a   short  recess,  during  which  refreshments  were  served,  Mr.  .A.  H.  Clark 

gave  an  interesting  account  of  some  of  his  West  Indian  experiences;  and  Mr.  Hay- 

ward told  of  the  receipt  from  LTah  of  three  more  asymmetrically  punctured  exam- 

ples of  Bembidium  scudderi,  like  that  described  recently  in  Psyche. 

The  meeting  was  then  adjourned. 

.At  the  February  meeting,  held  February  21  at  ̂ 3  Tremont  St.,  .Mr.  C.  V. 

Blackburn  was  unanimously  elected  Secretary  in  place  of  Mr.  [.  W.  Dow,  resign- 

ed; and  Mr.  Guy  W.  Lucas  was  unanimously  elected  to  membership. 
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NFAV  r.ENERA  AND  SPECIES  OF  PERLI1),E. 

liY  NATHAN  BANKS,  WASHrNGTON,  D.  C. 

In  going  over  my  collection  of  stone-flies  preliminary  to  a   revision  of  the 

species,  I   found  three  new  generic  forms;  one  of  them  has  just  been  described  by 

Mr.  Needham  as  Fcltoperla\  the  two  others  are  here  described,  as  well  as  a   few 

new  species. 

Perla  attenuata  n.  sp. 

Pale  dull  yellow;  antenn.'E  dark,  paler  on  base;  pronotum  rather  dull  brownish; 

apical  half  of  the  abdomen  brown;  seta;  brown,  paler  toward  tip;  wings  hyaline, 

veins  yellowish  brown.  Posterior  ocelli  rather  closer  to  each  other  than  to  the 

eyes,  and  fully  as  far  from  the  anterior  ocellus;  pronotum  very  broad,  not  much 

narrowed  behind;  anterior  wings  rather  narrow,  the  discal  cell  is  very  slender 

and  attenuate  at  base,  the  radial  sector  not  bending  out  when  arising  from  the 

radius  as  in  other  species,  but  running  straight  out  or  even  curving  forward  a 

a   little  so  that  the  discal  cell  is  very  narrow  for  a   considerable  distance;  many 

median  and  cubital  cross-veins;  radial  sector  with  four  branches  in  one  speci- 

men, three  in  another,  beyond  the  cross-vein.  The  male  genital  area  is  concave, 

and  between  the  bases  of  the  setoe  is  seen  a   pair  of  small,  shining  hamules,  or 

hooks,  pointing  forward.  The  ventral  plate,  which  is  rather  broad,  has  an 

elevated  transverse  shining  spot  in  the  middle,  and  from  each  side  of  which  a 

furrow  extends  outward  and  upward.  Expanse  47  mm.  Two  specimens  from 

Douglas  Co.,  Kansas,  June  and  July. 

Side. 

Top 

Perla  Kansensis  <? 
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Perla  kansensis  n.  sp. 

Pale  yellowish,  ocelli  on  black  spots,  a   faint  dark  cloud  on  each  side  of  the 

disk  of  pronotum,  and  the  tip  of  the  abdomen  is  brown;  wings  pale  yellowish 

hyaline,  venation  wholly  yellowish.  Head  broad,  ocelli  forming  an  equilateral 

triangle,  and  the  posterior  ocelli  as  close  to  eyes  as  to  each  other;  pronotum 

narrowed  behind,  anterior  angles  acute,  posterior  ones  rounded;  legs  short,  the 

tibiae  plainly  broader  than  usual,  slightly  swollen  in  middle.  Discal  cell  arising 

beyond  the  second  cross-vein  of  median  area;  the  radial  sector  usually  twice 

forked  beyond  the  cross-vein.  In  the  male  the  tip  of  the  abdomen  has  a   large 

conical  tubercle  above  base  of  each  seta,  which  viewed  from  below  and  behind  is 

seen  to  be  bilobed  at  tip.  E.xpanse  (   ̂   )   35  nmi.  Douglas  Co.,  Kansas,  .\ugust. 

Perlinella  cinctipes  n.  sp. 

Head  yellow,  a   broad,  black  intra-ocellar  spot  extending  forward,  and  also 

laterally.  Posterior  ocelli  as  close  to  eyes  as  to  each  other,  and  fully  as  far  from 

the  anterior  ocellus,  .\ntenna;  yellowish  on  basal  part,  beyond  brown.  Pro- 

thorax black,  with  a   narrow  median  yellowish  stripe;  rest  of  thorax  brown;  legs 

yellowish,  tarsi  brown,  femur  I   with  a   dorsal  black  streak,  femora  II  and  HI 

with  a   broad  black  band.  Abdomen  brown  above,  pale  below,  but  darker  before 

the  tip;  set®  pale,  joints  tipped  with  brown,  slender,  and  with  a   few  long  hairs 

at  tip.  Wings  faintly  brownish,  venation  pale,  costal  area  yellowish,  radial 

sector  with  one  branch,  arising  farther  out  than  in  P.  phiciiia  Hag.  Length 

10  mm.,  expanse  18  mm.  Two  specimens  from  Onaga,  Kansas.  Readily  dis- 

tinguished from  P.  placida  Hag.  and  P.  decipiens  Walsh,  by  the  broad  black  bands 

on  femora  II  and  III. 

Atoperla  n.  gen. 

Caudal  setae  present,  slender,  with  elongate  joints,  each  tipped  by  a   whorl 

of  long  hairs;  with  two  ocelli,  nearly  as  far  apart  as  from  the  eyes;  a   folded  anal 

space  to  hind  wings;  radial  sector  with  but  one  branch  beyond  cross-vein,  about 

three  cross-veins  beyond  end  of  the  subcosta.  Type  Pcrhi  producta  Walsh.  By 

its  two  ocelli  it  is  allied  to  Neoperla,  but  differs  from  that  genus  by  the  nature  of 

the  set®  which  are  similar  to  those  of  Perlinella  placida  Hag.,  in  fact  I   think  the 

structure  of  the  set®  is  of  more  value  than  the  number  of  ocelli.  Peltoperla,  the 

other  genus  with  two  ocelli,  has  very  short  set®  ;   its  one  species,  described  from 

New  York,  also  occurs  in  West  Virginia. 

Taenionema  n.  gen. 

Set®  practically  absent,  very  short.  Tarsi  with  three  sub-equal  joints,  the 

second  as  long  as  first,  and  the  third  a   little  longer  than  others.  In  both  pairs 
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of  wings  the  subcosta  is  connected  to  the  costa  by  three  or  four  cross-veins,  and 

in  all  wings  there  is  a   strong,  oblique  cross-vein  beyond  the  end  of  the  subcosta, 

which  with  the  other  veins  near  by  tends  to  form  an  X,  not  however  as  distinct 

as  in  Nemotira;  in  the  fore-wings  the  cubitus  at  end  of  series  of  cross-veins  curves 

upward  toward  the  branch  of  median  vein,  thus  forming  a   very  large  cell.  Type 
—   7!  analis 

This  genus  combines  the  characters  of  Ne?noiira  and  TiEu  aplcryx,  especially 

that  section  of  I'aniopteryx  called  RhahiRoptcryx  by  Klapalek.  It  differs  from 

all  7'ieniopteryx  groups  by  the  s   trong  cross-vein  beyond  the  subcosta,  a   character 
of  Nevioura:  from  Nemoura  it  is  well  separated  by  the  long  second  tarsal  joint, 

and  the  costal  cross-veins,  the  latter  character  found  also  in  Rhaluliopteryx.  The 

subgenital  plate  of  the  male  is  much  like  that  of  the  European  CFniopteryx  locwii 

Alb.,  but  still  larger. 

Taenionema  analis  n.  sp. 

Head  shining  blackish,  with  a   pale  spot  in  the  middle,  and  another  on 

clypeus;  antenna;  uniform  dark  brown;  pronotum  mostly  blackish,  but  the  sides 

rather  broadly  yellowish,  not  strongly  rugose;  rest  of  thora.x  black;  a   pale  spot  in 

middle  of  base  of  the  mesothora.x;  abdomen  black,  subgenital  plate  yellowish; 

legs  pale  yellowish,  tarsi  darker;  wings  hyaline,  venation  dark.  Length  13  mm., 

expense  24  mm.  From  Ft.  Collins,  Colorado,  31  March,  and  Las  Vegas,  New 

Mexico  (   Cockerell. ) 

.\bove. Below. 

I’.\ENIOXEM.X  Ax.-u.is 

Genitalia  $ 
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LIFE  HISTORIES  OF  NORTH  AMERICAN  GEOMETRIUAE.— LX,  LXI. 

BY  HARRISON  G.  DYAR,  WASHINGTON,  D.  C. 

LX.  Mehmolophia  canadaria  GueruSe.  I   have  distinguished  the  Eastern 

and  Western  races  of  this  species  in  an  article  on  the  fauna  of  the  Kootenay  Dis- 

trict of  British  Columbia  (Proc.  U.  S.  Nat.  Mus.,  XXVII,  910,  1904);  the  larvae 
here  described  are  those  of  the  Western  race. 

Egg.  P'.lliptical,  flattened,  depressed,  truncated  end  rounded  and  only 
slightly  flattened  ;   reticulations  fine,  formed  by  the  edges  of  concave  pits  which 

are  irregularly  hexagonal  with  no  defined  pattern  except  centrally,  where  the  egg 

is  somewhat  constricted  ;   they  tend  to  line  in  longitudinal  rows ;   they  are  dis- 

tinctly raised,  but  have  broad  bases.  Bluish  green,  slightly  frosted,  later  shaded 

and  spotted  with  pink  at  the  truncated  end.  Size  .9X.6X.5  mm.  Most  of  the 

eggs  were  laid  stuck  under  a   piece  of  paper  and  they  are  probably  laid  in  nature 
in  the  crevices  of  the  bark. 

Stage  I.  Head  rounded  bilobed,  higher  and  wider  than  joint  2,  pale  testa- 

ceous, eye  black,  mouth  brown.  Body  rather  short,  normal,  actively  looping. 

Pale  green,  with  dorsal,  subdorsal  and  lateral  smoky  olivaceous  bands,  stigmatal 

region  broadly  pale;  a   broken  subventral  line  and  ventral  band  of  smoky. 

Shields  concolorous,  but  without  the  lines;  tubercles  and  seta;  concolorous,  ob- 

scure ;   setre  short,  white,  capitate  ;   feet  pale. 

Stage  II.  Head  rounded  bilobed,  luteous,  eye  black,  mouth  brown  ;   width 

.6  mm.  Body  normal,  moderate,  smoky  greenish,  finely  obscurely  lined  in 

whitish,  appearing  as  before.  The  pale  lines  are  addorsal,  subdorsal,  lateral  and 

stigmatal.  Cervical  shield  lined,  anal  plate  with  whitish  edges.  Tubercles  pale, 

hair  dots  and  setae  black,  small. 

SUige  III.  Head  rounded,  bilobed,  clear  orange  yellow  with  faint  dusky 

mottlings  on  the  lobes,  ocelli  black;  width  1.05  mm.  Body  moderate,  not  elon- 

gate, pale  green,  the  anal  end  orange  tinted.  Stripes  broad,  dusky  olivaceous, 

obscurely  geminate  by  their  edges ;   dorsal,  subdorsal,  lateral,  suprastigmatal, 

subventral  and  ventral,  leaving  the  substigmatal  space  obscurely  whitish. 

Tubercles  and  seta;  small,  black. 

Stage  I   r.  Head  rounded  bilobed,  full,  yellowish  green,  setne  black;  width 

1.6  mm.  Body  moderate,  not  elongate,  anal  feet  large,  spreading.  Green,  the 

addorsal  line  pale,  darker  green  filled,  subdorsal  pale  ;   sides  faintly  darker  with  a 
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pale  waved  lateral  line  close  to  a   broad  yellowish  white  stigmatal  one  ;   venter 

dark,  shaded  with  pale  subventral  and  broad  medio-ventral  bands.  Feet  pale  ; 
tubercles  concolorous,  set®  short,  dark ;   no  shields. 

Stage  V.  Head  bilobed,  flattish  before,  oblique ;   light  green,  faintly  reticu- 

late, ocelli  in  part  black ;   width  2.6  mm.  Body  cylindrical,  moderate,  smooth, 

light  green,  the  color  of  the  young  needles,  slightly  white  shaded,  leaving  a   dor- 
sal line  of  darker  green  edged  by  the  white.  Subdorsal  and  substigmatal  lines 

white,  moderate,  equal ;   faint  traces  of  a   waved  lateral  line ;   subventral  and 

geminate  ventral  line  yellowish,  very  faint.  Tubercles  obsolete,  set®  dark,  fine  ; 

spiracles  ochraceous  ;   feet  green,  smoky  tipped  ;   no  shields. 

The  larv®,  when  mature,  became  reddish  and  entered  the  ground  to  pupate. 

F.ggs  June  4,  mature  larv®  July  9;  single  brooded,  hibernation  in  the  pupa. 

The  larv®  fed  on  the  needles  of  spruce,  eating  only  the  pale  ones  of  the  same 

year’s  growth,  which  they  closely  matched  in  color.  Larv®  from  Kaslo,  British 
Columbia. 

LXI.  Retrophora  conva/laria  Guemie.  This  species  is  not  improbably  the 

same  as  the  Furopean  7?iunita/a  Hiibner.  My  specimens  agree  with  what  Guenee 

says  of  his  convallaria,  and  I   have  no  doubt  that  it  was  this  form  he  had  before 
him. 

Egg.  Rounded  elliptical,  no  flattening,  truncation  and  depression  indica- 

ted, but  rounded  ;   smooth,  shining  pale  yellow,  reticulations  barely  indicated  as 

shadowy  lines,  regularly  reticulate;  very  shining;  size  .6X.5.X.4  mm. 

Stage  I.  Head  cordate,  pale  brown,  eye  dark.  Body  slender,  curled  in  S- 
shape,  all  dark  sordid  olivaceous  with  short  capitate  set®  ;   no  shields,  no  marks  ; 
tubercles  and  feet  concolorous. 

Stage  11.  Head  whitish,  dotted,  especially  on  the  sides,  with  dark  brown, 

eye  black  ;   width  .5  mm.  Body  slender,  elongate,  translucent  green  from  the 

food  ;   broken  dorsal,  faint  subdorsal,  distinct  lateral,  faint  suprastigmatal  brown 

lines,  the  lateral  line  olivaceous  brown.  Venter  finely  streaked  in  brown  ;   faint 

substigmatal,  more  distinct  subventral  and  medioventral  lines.  Set®  very  short, 

capitate ;   tubercles  colorless  with  black  hair  dots.  Stigmatal  region  and  feet 

pale. 

Stage  111.  Head  scarcely  bilobed,  erect,  pale  luteous,  a   linear  dotted  band 
from  the  antenn®  to  the  outer  side  of  the  vertex  and  second  faint  one  within  ; 

width  .9  mm.  Body  moderate  ;   obscure,  sordid,  pale,  on  joints  5   to  8   a   small 

blackish  dorsal  spot  and  two  small  subdorsal  ones ;   dorsal,  subdonsal,  lateral 

and  suprastigmatal  faint  reddish  lines  ;   subventer  broadly  pale,  feet  pale.  Set® 
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short,  with  rather  large  glandular  tips  ;   tubercles  concolorous,  roundedly  eleva- 

ted  ;   venter  obscurely  reddish  lined. 

Stage  IV.  Head  rounded  bilobed,  white,  thickly  mottled  with  brown  dots, 

leaving  a   vertical  band  of  the  ground  color  on  the  face  of  the  lobe  and  one  up 

from  the  eye,  between  which  the  dottings  are  darker;  width  1.3  mm.  Body 

moderate,  the  central  segments  not  over  one-third  longer  than  broad,  smooth. 

Light  brown,  the  ground  yellowish,  mottled  with  purplish  brown.  On  the  central 

segments  a   black  patch  anteriorly  and  before  tubercle  ii  and  a   small  subdorsal 

one  just  above  ii.  Faint  addorsal,  subdorsal  and  lateral  dotted  pale  lines. 

Stigmatal  region  broadly  pale,  sharply  limited  above  on  joints  10  to  13,  with  a 

conspicuous  black  patch  on  the  base  of  the  foot  of  joint  10  before.  Subventral 

and  adventral  pale  lines  with  dark  shading  between  them.  Feet  pale,  tubercles 

white,  set®  short,  brown.  The  dorsum  of  joints  9   and  lo  is  broadly  pale,  as 

also  joint  5,  but  less  conspicuously. 

The  larvm  are  probably  somewhat  general  feeders  on  low  plants.  They 

were  given  Polygo/iuni  and  EpUohiiun.  Larvte  from  Kaslo,  British  Columbia. 
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THE  BEDBUG,  CLINOCORIS  (   =   C/A/EX=ACAiVTHE4=A’L/NO- 

ITIILOS)  LECTULARIA  LINN.EUS. 

Part  I.  Life-history  at  Paris,  Texas,  with  Ifiological  Notes,  and  Some  (Consider- 

ations on  the  Present  State  of  Our  Knowledge  Concerning  It. 

BY  ALEC.\NDRk  .\RSKNE  GIR.AULT,  WASHINGTON,  D.  C. 

Although  the  habits  and  life  of  this  abominable  inhabitant  of  the  dwellings 

of  man  are  now  tolerably  well  known,  yet,  there  remain  certain  points  in  its 

economy  which  are  still  open  questions  to  us.  The  writer  does  not  intend  to  go 

into  these  very  fully,  but  first  offers  some  detailed  notes  obtained  from  observa- 

tions made  from  time  to  time  on  this  insect,  and  then  tries  to  point  out  certain 

important,  neglected  phases  in  its  life-history. 

Hitherto,  authors,  excepting  a   few,  have  seemed  inclined  to  rush  hurriedly 

over  the  discussion  of  this  insect,  as  if  ashamed,  and  hence  it  has  been,  compara- 

tively speaking,  much  neglected.  It  is  the  insect  most  directly  affecting  man, 

and  the  one,  if  any,  which  should  be  thoroughly  studied,  and  yet,  not  until  as  late 

as  1896  (   Marlatt,  1896  a)  was  its  true  life-history  made  known.  After  giving 

the  following  detailed  notes,  which  may  be  of  interest,  the  writer  will  enter  a 

little  more  fully  into  this  subject.  The  observations,  unless  otherwise  stated, 

were  made  at  Paris,  Texas,  about  33°  45'  north  latitude,  and  though  of  secondary 

importance,  they  are  thus  detailed  because  definiteness  on  all  points  in  the  life- 

history  of  the  bedbug  is  evidently  lacking. 

.\s  the  food-supply  is  the  factor  directly  determining  the  lengths  of  the 

instars  in  this  insect,  it  is  apparetifly  true  that  climatic  conditions  have  very 

little  significance  in  this  respect ;   for  any  single  instar  in  its  postembryonic 

development  may  be  indefinitely  prolonged  by  the  total  absence  of  food,  or  may 

be  varied  at  will  by  giving  food  at  variable  time-periods  in  the  different  instars. 

But,  under  what  may  be  called  normal  conditions,  in  which  the  insect  is  attend- 

ing a   constant  host,  and  hence,  is  having  an  optimum  amount  of  food,  the  climatic 

conditions  must  necessarily  influence  the  length  of  the  different  instars,  and  there- 

fore a   life-history  to  be  at  all  representative  must  be  taken  when  under  such  con- 

ditions.-*  Eor  it  is  well  known  that  the  preparatory  stages  of  ecdy.ses  are  much 

lengthened  by  cold,  and  much  shortened  by  heat,  most  easily  seen  in  lepidopter- 

Compare  foctt-i 
seq. 
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ous  larv'86.  Under  so-called  normal  conditions,  then,  climate  would  noticeably 
influence  the  length  of  the  instars. 

1.  External  develop}?ient.  Five  (5)  eggs  deposited  during  the  evening 

22nd  June,  showed  no  external  changes  until  the  morning  of  June 

24th,  when  they  were  shaded  by  the  yolk  mass.  At  8   M.,  25th 

June,  the  embryo  was  plainly  visible,  showing  buds  of  the  appendages, 

the  body  segments,  and  the  reddish  eyes.  On  morning  of  28th  June 

they  hatched  without  further  changes. 

2.  Length  of  instar.  Two  observations  made  on  a   total  number  of  thirty 

(30)  eggs  during  the  last  two  weeks  in  June  averaged  5   days,  12  hours. 

Eggs  confined  indoors. 

3.  Number  deposited.  See  adults. 

N^ymph. 

1.  Description  of  stages. 

I.  Length,  1.45  mm.  Whole  body  pale,  sordid  yellowish-white,  much 

paler  at  exclusion;  eyes  bright  red;  a   dark,  transverse,  sub-arcuate 

dash  on  dorsum  of  caudal  abdomen,  sometimes  confused;  head  and 

portions  of  thorax  darker,  subfuscous.  Deep  red  after  feeding.  .\n- 

tennoe  4-jointed.  From  many  specimens,  12  hours  after  exclusion. 

II.  Length,  2.10  mm.,  variable.  The  same;  sordid  yellow,  discus  of 

abdomen  dark  from  food;  eyes  darker;  abdomen  flat,  depressed, 
wider  than  in  I. 

III.  Length,  2.50  mm.,  variable.  The  same;  uniformly  luteus,  the  discus 

of  abdomen  darker  from  food,  its  margins  lighter;  eyes  dark;  abdomen 

oval  (dorsal  aspect),  depressed,  much  wider.  E.xuvium  entire,  sordid 
white. 

IV.  Length,  3.00  mm.,  variable.  The  same;  body  slightly  darker. 

V

.

 

 

Length,  3.80  mm.,  variable.  The  same;  body  entirely  fuscous. 

Description  from  3   specimens,  made  immediately  after  ecdysis. 

2.  Development. 

A.  A   single  nymph  or  larva  hatching  during  the  morning  of  June  24th  and 
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isolated  in  a   small  glass  vial,  was  fed  at  once.  It  was  very  active  after  hatching, 

and  at  first  made  attempts  to  escape,  though  in  a   few  minutes  readily  took  food. 

Just  as  soon  as  the  least  bit  of  blood  entered  the  body  it  could  be  traced  to  its 

destination,  and  as  more  was  sucked  in,  the  body  became  stained  a   very  beauti- 

ful, deep,  purplish  red.  The  abdomen,  at  first  flat  and  round  in  outline,  soon 

became  distended,  lengthened,  and  cylindric,  and  the  nymph  then  measured  2.00 

mm.“ 

On  the  afternoon  of  the  ne.\t  day  (25th),  the  nymph  was  again  fed,  and  the 

abdomen  was  much  darker,  not  stained  as  previously,  .\gain  on  the  morning  of 

July  ist,  it  was  fed.  It  had  not  changed.  On  the  morning  of  July  6th,  it  fed 

long  and  eagerly,  until  the  abdomen  became  so  large  and  distended  that  it  was 

all  out  of  proportion  to  the  rest  of  the  body;  it  was  then  stained  purplish  red,  as 

after  the  first  meal.  The  insect  after  this  gluttonous  meal  did  not  lose  its  usual 

activity.  The  first  molt  then  occurred  about  7   P.  M.,  7th  July.  It  had  thus  fed 

four  (4)  times  during  the  first  instar. 

In  the  second  instar,  it  was  fed  for  the  first  time  at  g   P.  M.,  gth  July  but 

took  but  very  little  food,  showing  an  inclination  to  wander  and  hide,  and 

w'as  evidently  much  disturbed  by  the  strong  lamp-light  in  the  laboratory.  Hut 

at  4   P.  M,  13th  July,  it  went  eagerly  to  food,  remaining  as  before,  until  the 

abdomen  became  immensely  swollen,  and  deep  cherry  red.  It  measured  after 

this  meal,  2.5  mm.  The  following  night,  it  refused  to  feed,  and  afterwards, 

molted  for  the  second  time  at  4   P.  M.  July  i6th. 

During  the  third  instar,  the  nymph  was  offered  food  at  9   P.  M.,  i8th  July, 

but  took  little  or  nothing.  .Vt  8   P.  M.,  22nd  July,  however,  it  w’as  finally  in- 

duced to  feed  until  gorged.  It  then  mea.sured  3.00  mm.  'Phe  third  ecdysis 
occurred  at  noon,  29th  July. 

At  9   P.  M.,  2gth  July,  it  was  fed  for  the  only  time  in  the  fourth  instar, 

measuring  after  this  meal  3.85  mm.  The  fourth  ecdysis  occurred  at  7   P.  M., 

2nd  August,  and  in  the  fifth  instar,  the  single  meal  was  given  at  9   P.  M.,  6th 

August,  .\fter  this  very  long  meal,  the  insect  mea.sured  4.85  mm. 

It  became  adult  ab  )ut  6   .V.  M.,  iith  August,  much  smaller  than  its  parent, 

and  lived  in  confinement  with  food  until  October  8th  following. 

B.  .\nother  nymph  hatching  during  the  morning  of  28th  June,  and  con- 

fined as  in  foregoing,  was  fed  for  the  first  time  on  July  gth,  or  ten  days  after 

a.  The  measurements  of  this  insect  agree  with  those  given  under  description  of  the  stages,  and  therefore  the 

Increase  in  si2e  from  feeding  can  be  calculated. 
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exclusion.  It  then  molted  during  the  evening  of  July  12th,  and  was  again  fed  at 

8   P.  M.,  14th  July.  Length  after  ecdysis,  2.1  mm.;  after  feeding,  2.5  mm.  The 

second  molt  occurred  at  4   P.  M.  14th  of  July,  and  food  was  again  taken  at  10 

P.  .\1.;  1 8th  July,  for  the  only  time  in  the  third  instar.  Length  after  ecdysis, 

2.75  mm.;  after  feeding,  3.2  mm..  The  third  molt  occurred  at  6   P.  M.,  22nd 

July,  and  food  was  given  three  (3)  hours  afterwards,  though  with  much  trouble, 

for  attempts  to  escape  were  persistently  made,  the  insect  being  annoyed  by  the 

strong  lamp-light.  When  shaded  from  the  light,  it  soon  went  to  food;  this  was 

repeated  a   second  time.  Once  at  food,  the  presence  of  light,  apparently,  did  not 

annoy  it.  Length  after  third  ecdysis,  3.25  mm;  after  feeding,  4.3  mm.  It  was 

showing  signs  of  approaching  ecdysis  at  noon,  26th  July,  and  molted  a   fourth 

time  at  7   .\.  M.,  28th  July. 

In  the  fifth  instar,  it  was  fed  at  9   P.  M.,  29th  July.  Length  after  ecdysis, 

4.3  mm.;  after  feeding,  5.00  mm.  The  final  (fifth)  ecdysis  occurred  on  the 

morning  of  August  3rd.  Length  after  ecdysis,  5.00  mm.  It  died  in  confinement 

without  food  on  13th  September. 

It  is  apparent  from  this,  that  measurements  of  length  after  a   full  meal, 

approximate  the  length  of  the  insect  after  the  ecdysis  following  this  meal.  For 

example,  a   nymph  measuring  5.0  mm.  after  a   full  meal  in  instar  V,  would 

measure  approximately  5.0  mm.  when  adult.  It  is  also  indicated  that  more  food 

is  needed  in  the  first  instar,  than  in  the  rest.  .\  single  meal  suffices,  apparently 

for  all  instars  after  the  first,  a   conclusion  drawn  from  four  ( 4)  individuals  reared 

during  different  periods  throughout  the  season  of  1904. 

3.  Length  of  instars. 

The  following  table,  summarizing  the  instars  of  four  individuals,  repre- 

sents durations  of  stages  under  optimum  conditions,  under  fair  conditions,  and 

under  adverse  conditions,  when  the  food  supply  is  highly  inconstant  and  variable. 

A,  under  optimum  conditions,  having  a   constant  host,  was  fed  as  soon  as  pos- 

sible after  each  ecdysis,  as  the  nymphs  naturally  do,  if  possible.  P>  and  C,  under 

so-called  fair  conditions,  were  fed  at  shortly  varying  time  periods,  representing 

an  intermittent  host;  they  were  fed  at  the  same  time,  until  in  instar  III, 

refused  food,  and  thus  dropped  behind.  I),  under  adverse  conditions  having  a 

periodical  host,  was  fed  at  greatly  varying  time-periods,  at  first,  more  for  the 

purpose  of  causing  very  unequal  instars  to  show  the  relation  of  food  supply  to 

development,  than  for  anything  else,  and  was  afterwards  included  in  this  table. 
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A,  although  under  optimum  conditions,  and  cared  for  better  than  the  others, 

did  not  reach  its  full  growth  until  thirteen  (   13)  days  after  B,  which  was  fed  less 

frequently.  This  serves  to  show,  that  no  matter  what  the  conditions,  even  if 

uniform  for  many  individuals,  the  instars  would  vary  considerably  for  the  indi- 

viduals. If  comparisons  are  made  with  the  foregoing,  however,  it  will  be  seen 

quite  readily,  that  the  difference  between  A   and  B   is  due  to  difficulty  in  feeding 

A,  owing  to  the  latter’s  individual  incapability  of  taking  sufficient  food  at  a 
single  meaB. 

4.  Feeding  habits;  some  considerations. 

The  nymphs  are  very  voracious,  and  at  a   single  meal  gorge  themselves 

until  unable  to  hold  more.  The  time  therefore  given  to  each  meal  is  limited  by 

the  capacity  or  size  of  the  nymph  at  the  time  of  any  one  meal,  the  capacity  of 

course  depending  upon,  or  rather  being  more  or  less  bounded  by,  the  different 

instars.  Hence,  in  each  instar,  the  time  taken  for  any  single  meal  is  more  or 

less  definite,  shorter  in  the  earlier,  longer  in  the  later  instars,  as  the  capacity  is 

less  in  the  earlier,  greater  in  the  later  instars. 

For  its  first  meal  after  hatching,  in  instar  I,  it  requires  on  the  average, 

about  three  (3)  minutes  to  glut  itself,  and  if  another  meal  is  taken  in  this  instar, 

a   slightly  longer  period.  In  instar  II,  five  (5)  minutes;  in  instar  III,  six  (6) 

minutes;  in  instar  IV,  eight  (8)  minutes;  in  instar  V,  ten  (10)  minutes,  and  when 

adult,  from  ten  (10)  to  fifteen  (15)  minutes.  These  may  be  taken  as  averages, 
as  the  time  for  individuals  varies  somewhat. 

.As  the  nymphs  very  rarely  take  more  than  a   single  meal  during  an  instar, 

probably  being  unable  to  do  so,  in  many  cases,  before  developmental  processes 

hurry  them  on  to  another  ecdysis,  and  as  the  adults  are  apparently  unable  to 

feed  again  after  a   full  meal  for  at  least  forty-eight  (48)  hours,  it  is  strongly  in- 
dicated that  visits  to  the  host  are  limited  in  point  of  time  to  that  consumed  in 

obtaining  a   full  meal.  This  varies,  as  has  been  shown,  from  three  (3)  to  fifteen 

(15)  minutes  according  to  age. 

Limited  observations  covering  a   period  of  three  years  would  seem  to  con- 

firm this  comforting  fact,  but  it  cannot  be  stated  as  a   definite  certainty.  It  is, 

however,  in  the  writer’s  opinion,  highly  probable.  But  if  the  bugs  are  at  all 

a.  The  length  of  time  required  to  rear  these  two  nymphs  compares  favorably  in  regard  to  climate,  with  the 

4g  days  required  for  those  reared  at  Washington,  D.  C.  See  Howard  (1901.) 
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numerous,  the  generations  being  considerably  mixed,  the  host  would  doubtless 

have  visitors  each  night. 

■\s  the  writer  could  not  conveniently  obtain  a   suitable  substitute-host  to 

supply  the  necessary  amount  of  blood  upon  which  to  rear  these  insects,  he  was 

forced  himself  to  feed  them  from  portions  of  the  forearms,  and  from  the  hand 

and  tips  of  the  fingers. 

When  punctures  were  made  on  the  upper  portion  of  the  forearm  near  the 

wrist,  neither  pain  nor  swelling  resulted.  But  in  the  case  of  the  adult,  and 

nymph  V,  a   distinct  itching  sensation  was  felt,  somewhat  like  prickly  heat  but 

the  other  symptoms  of  inflammation  did  not  appear.  The  itching  was  hardly 

noticable,  even  though  the  cause  was  certain.  As  far  as  the  writer  is  concerned, 

therefore,  no  indications  of  attack  are  present.  And  this  is  so  with  others. 

On  the  other  hand,  many  persons  know  at  once  when  these  insects  are 

present,  from  the  intolerabble  itching  which  ensues  from  their  attack,  and  from 

the  inflamed  spots  which  afterward.s  appear.  It  is  evident  that  this  latter  class 

forms  but  a   small  proportion  to  the  whole,  a   conclusion  drawn  from  the  known 

prevalence  of  this  pest  in  really  respectable  places,  and  from  the  indifference 

which  is  shown  to  its  presence. 

5.  Length  of  life  in  confinement  without  food. 

Thirty  (30)  nymphs,  hatching  on  the  morning  of  June  24th,  and  at 

once  confined  in  a   dry  glass  vial,  cork-stoppered,  measuring  2.5  cm.  long  by  i 

cm.,  lived  until  the  2d  of  .August,  or  thirty-nine  (39)  days.  Two  (2)  nymphs 

hatching  during  the  night  of  22nd  of  June,  and  confined  in  a   larger  glass  vial 

(4.5  cm.  by  i.cm. )   lived  until  the  26th  of  .August,  or  sixty-five  (65)  days.  Both 

lots  were  confined  in  the  laboratory,  where  the  temperature  ranged  a   few  degrees 

lower  than  natural. 

Adults. 

I.  History  and  oviposition. 

Two  fully  fed  females,  taken  from  an  old  wooden  bedstead,  in  an  apart- 

ment house,  were  confined  at  10  P.  M.,  17th  June,  separately,  in  small  pill-boxes. 

One  was  fed,  the  other  not.  The  first  gave  rise  to  the  nymphs  in  foregoing.  The 

other  deposited  but  very  few  eggs  and  soon  died. 

The  record  of  deposition,  and  the  effect  of  feeding  on  the  number  of  eggs 

deposited,  is  tabulated  for  convenience,  as  follows. 
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Kecoril  of  oviposition  of  two  females,  confined  at  10  P.  M.,  June  17th,  when  fully  led. 

A— 

Fed B — Unfed 

Date No.  Eggs Meals 
Length  life Date 

No.  Eggs 

Length  life 

18-21  June 34 18-21  June 2 

21  '• 

1 

21-22  “ 

2 

22  “ 

5 22  June 

22  ‘
‘ 

1 

24  “ 

1 

23-27  “ 

2 

29  ■' 

2 29  June 

1-0  July 

r> 

0   .1  u   1   y 

7-9  “ 
7 

9   July 

9-12  “ 
IS 

12  “ 

5 

13-ir,  ‘ 
3 

18-22  •• 
2 18  July 

22-24  “ 
8 

28  '• 

11 

oO  July-5  Au^. 
3 

29  July 

8-12  '• 
3 0   August 

19  *• 

3 13  August 

6   Sept.  Died 
111  eggs 8 81  days 12  July  died 

7   eggs 24  days 

Thus,  the  effect  of  food  on  the  rate  of  ovisposition  and  also  on  the  length  of 

life  is  plainly  indicated,  but  from  the  fact  that  but  two  individuals  were 

used,  nothing  conclusive  can  be  drawn. 

It  would  also  seem  to  indicate  that  but  one  principal  brood  occurs  through 

the  season,  or  that  the  females  continue  to  lay  at  periods  during  the  main  breed- 

ing season,  as  in  the  case  of  Anasa  tristis.  It  may  be  noted  that  these  females 

when  captured  had  already  deposited  some  of  their  eggs. 

2.  Length  of  life  in  confinement  with  and  without  food. 

It  is  often  mentioned  that  these  insects  can  survive  for  months  wdthout 

known  food.  This  has  been  established  by  confining  single  specimens  in  closed 

vials  or  boxes,  and  leaving  them  undisturbed.  W’riters  disagree  on  this  subject, 
and  extended  breeding  experiments  are  necessary  before  it  can  be  definitely 
settled. 

But  few  observations  were  made  bearing  on  this,  but  it  may  be  well  to  put 

them  on  record  in  this  connection.  A   fully  fed  female,  confined  after  capture,  in 

a   closed  pill-box,  lived  twenty-four  (24)  days  without  food,  during  June  and 
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July.  Another;  full-fed  in  instar  V,  but  starved  after  the  final  molt  on  .\ugust 

the  3rd,  died  on  September  13th  after  living  forty-one  (   4.1  )   days.  .\t  Blacks- 

burg, Virginia,  in  1902  an  adult  confined  in  an  ordinary  pill-bo-v,  as  in  the  fore- 

going, and  kept  in  a   cool  room  in  a   laboratory,  live  seventy-five  (   7   5 )   days 

without  food,  from  August  to  November.  Here,  low,  fall  temperatures  doubtless 

lengthened  its  life. 

U’ith  food,  a   single  {   i   )   fertile  female  lived  in  confinement  eighty-one  (81  ) 
days,  from  June  to  September;  it  was  captured  in  an  an  infested  bed,  and  had 

evidently  been  adult  for  several  weeks  prior  to  capture,  .\nother,  reared  in  con- 

finement, lived  as  adult  with  food,  from  ,\ugust  iith  to  October  8th,  or  fifty- 

nine  (59)  days. 

At  Blacksburg,  Virginia,  an  adult  confined  as  usual,  and  fed  once  at  the  end 

of  the  first  thirty  (30)  days,  and  from  thence  unfed,  lived  two  hundred  and  fifty- 

nine  ( 259  )days  or  about  eight  and  a   half  months.  This  was  from  .\ugust,  1902, 

to  May,  1903.  Low  temperatures,  again,  doubtless  account  for  this  great  increase 

in  length  of  life.  The  insect  was  numb  for  a   greater  part  of  the  time,  and 

several  weeks  before  its  death  declined  food,  apparently  unable  to  take  it.  ( C’f. 
DeOeer,  1773,  pp.  304-305). 

From  these  records,  though  meagre,  and  from  other  considerations,  the 

writer  cannot  help  thinking  that  this  insect  lives  normally  but  a   single  season  as 

adult,  or  that  it  is  single  brooded  in  habit.  Professor  Herbert  Osborn,  in  a 

letter,  informs  me  that  this  is  also  his  belief.^  The  important  fact  apparently 

indicated,  is  that  the  activly  reeproducing  males  and  females  survive  but  the 

actual  breeding  season  and  do  not  live  over  the  following  season,  at  least  to 

continue  reproduction.  These  of  course,  are  but  suggestions,  and  cannot  be  at 

pre.sent  fully  substantiated. 

3.  Feeding  habits  in  confinement;  general  notes. 

Nothing  of  importance  was  noted  in  regard  to  feeding  habits,  e.xcept- 

ing  perhaps  that  females  when  once  full-fed,  were  unable  or  unwilling  to  feed 

again  within  thirty-si.v  (36)  hours,  or  longer. 

As  very  many  definite  statements  have  not  been  published  concerning  the 

general  habits  of  the  bedbug,  a   few  notes  in  this  respect  may  not  be  amiss  in  this 

connection.  The  writer  had  some  very  unpleasant  experiences  with  these 

a.  January  30th.  1905.  Olliers  have  also  stated  this  (Lugger.  1896)  though  giving  no  data  upon  which  it  is 
based. 
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insects  during  a   summer’s  stay  in  a   small  town  in  Virginia.  The  whole  place 
was  thoroughly  infested,  and  it  was  not  an  uncommon  thing  to  see  mattresses  and 

bed-slats  turned  out  to  air,  which  were  literally  white  with  the  insect’s  eggs.  The 
writer’s  room  was  as  bad  as  the  rest;  the  old-fashioned  bedstead  was  full  of 

them,  while  during  the  day  scores  of  them  could  be  detected  hiding  in  the  walls. 

The  place  was  almost  unbearable,  for  the  insects  were  not  satisfied  in  staying 

indoors,  but  were  frequently  found  secreted  in  one’s  clothes.  One  night,  return- 

ing to  the  room  from  outside,  two  were  found  beneath  the  collar,  while  occasion- 

ally, one  would  be  found  hiding  within  a   pamphlet  which  was  carried  in  my  pocket. 

Wherever  they  were  very  numerous,  many  could  be  found  frequenting  privy- 

houses  or  other  similar  places,  where  they  would  be  sure  to  obtain  an  occasional 

meal,  visiting  the  host  at  every  chance,  night  or  day.  That  these  insects  are 

very  active  and  freely  move  from  place  to  place,  that  is  to  say,  not  necessarily 

confining  themselves  to  certain  rooms  or  houses,  and  hence  not  directly  depend- 

ent upon  any  one  host,  is  evidently  true.  Mr.  William  F.  Fiske  informed  me  that 

when  stationed  at  Tryon,  North  Carolina,  while  working  in  the  laboratory  at 

night,  bedbugs  would  crawl  along  the  under  sides  of  the  edges  of  the  table  and 

stealthily  approaching  his  bared  arms,  would  attempt  to  feed. 

.\t  Washington,  D.  C.,  bedbugs  were  active  during  December,  1904,  until 

Tanuary,  1905.  Nymphs  in  instar  I,  were  found  concealed  within  clothing 

hanging  in  a   closet:  they  were  active  and  had  been  feeding,  .\dults  and  large 

nymphs,  recently  fed,  were  also  found  during  those  months^.  During  the  last 

week  in  December,  1904,  adults  were  observed  in  the  middle  of  the  night  crawl- 

ing from  their  hiding-places  in  the  walls  of  a   brightly  lighted  room,  evidently  in 

search  of  a   host.  On  another  occasion,  about  the  same  time,  an  adult  was  sur- 

prised in  the  act  of  visiting  a   host  at  7   P.  M.,  in  a   warm  and  very  brightly  lighted 

room.  It  was  feeding  from  the  side  of  the  face,  and  darted  quickly  away  when 

the  host  stirred  in  his  sleep;  it  was  found  to  be  well  gorged  with  blood.  These 

observations  were  made  in  supposedly  respectable  boarding-houses,  where  the 

presence  of  this  insect  was  unknown,  or  at  least  not  commented  upon,  by  the 

other  guests. 

Some  important  neglected  points  in  its  life-history. 

I.  Its  relation  to  Man  from  medical  and  sanitary  points  of  view. 

Professor  Herbert  Osborn,  in  a   letter  dated  January  30th,  1905,  says. 

a.  Southall  (1730)  makes  the  following,  original  observation:  “And  I   have  seen,  and  do  assert,  they  do  bite  in 

the  cold  as  well  as  hot  seasons.”  p.  28. 
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“It  is  quite  remarkable  that  so  little  accurate  and  positive  knowledge  is  available 
regarding  an  insect  that  is  so  universally  distributed.  I   have  brought  out  in 

class  lectures  the  probability  of  the  transmission  of  diseases  by  this  insect,  but  do 

not  recall  references  or  definite  recorded  instances  proving  any  such  distribution.” 
The  inoculation  of  the  host  with  virulent  blood  diseases  by  this  insect,  seems 

to  the  writer  to  be  of  the  highest  possible  degree  of  probability,  and  of  the  greatest 

importance  to  the  people  at  large ;   and  yet  up  to  the  present  time  nothing 

very  definite  is  known,  or  has  been  done  (excepting  negative  experiments)  in  the 

way  of  clearing  up  this  point.  But  comparatively  few  references  to  anything  of 

the  kind  could  be  found.  A   most  interesting  article  was  published  in  the  Medical 

Record  (   Dewevre,  1892  )   and  is  quoted  in  Insect  Life  (   Riley  and  Howard,  1893 

a).^  The  baccilli  of  tuberculosis  were  found  in  bedbugs  attending  a   tuberculous 

host,  who  slept  in  a   bed  formerly  occupied  by  his  brother  who  died  of  the  disease 

The  host  was  observed  to  have  been  bitten  by  the  insects  in  question.  The  room 

excepting  the  bed  had  been  throughly  disinfected,  .\lthough  suspicious,  nothing 

conclusive  is  proven  by  this,  as  the  second  host  may  have  contracted  the  dis- 

ease in  other  ways  under  such  circumstances,  as  for  instance  from  dried  sputum 

on  the  bed,  or  from  direct  association  with  his  brother. 

It  is  not  the  writer’s  intention  to  go  further  into  such  considerations,  but 
simply  to  call  attention  to  the  great  importance  of  this  question  from  medical 

and  sanitary  points  of  view.  It  is  just  as  easy,  if  not  easier,  to  conceive  of  the 

transmission  and  inoculation  of  highly  dreaded  blood  diseases  by  bedbugs,  as  it 

is  to  conceive  of  the  transmission  of  yellow-fever  and  malaria  by  mosquitos 

(   Culicidce),  or  of  the  spread  of  disease  germs  by  houseflies  (   Musca).  And  these 

latter  have  been  definitely  proven.  Then  is  it  not  fair  to  suppose  that,  taking 
into  consideration  the  much  closer  interrelations  of  insect  and  host  and  the 

former’s  great  abundance,  universal  occurrence,  and  constant  presence^,  bedbugs 
have  a   much  greater  part  to  play  in  the  spread  of  highly  contagious  diseases 

than  do  either  mosquitoes  or  flies.’  That  is  a   question  that  should  be  answered 

as  soon  as  possible,  and  especially  by  the  medical  profession>^. 

2.  Other  unknown,  neglected,  or  indefinite  points  in  its  life-history. 

For  the  sake  of  brevity,  these  will  be  passed  over  as  rapidly  as  possible. 

I'he  number  of  annual  generations  has  not  been  definitely  settled,  and  very  little 
a.  And  also  staled  by  Alleger  (i894>- 

b.  As  for  instance,  in  the  slums  of  cities  and  in  brothels. 

c.  Vide  Craig  (i8q8),  Titkin  and  the  references  given  by  them,  and  cf.  the  very  important  historical 

and  original  papers  by  Nutlall  on  this  subject. 
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is  apparently  known  in  this  respect.  It  will  be  a   rather  difficult  point  to  decide 

from  the  nature  of  the  case,  and  is  not  of  great  importance,  economically. 

Adult  length  of  life,  and  especially  in  regard  to  the  two  sexes,  is  a   much 

mooted  question,  and  is  always  confused  with  longevity  or  mere  existence 

without  known  food.  It  is  used  here  to  include  actively  breeding  adults  under 

normal  conditions.  The  male  is  supposed  to  take  no  food  (Curtis,  1835),  or  at 

least  no  blood.  Nothing  is  known  of  this. 

In  regard  to  longevity,  many  theories  have  been  promulgated  to  explain  or 

account  for  it.  Food  other  than  human  blood  is  supposed  to  account  for  it,  and 

also  cannibalism.  Yet,  how  did  the  specimens  which  DeOeer  (   1773)  confined 

for  over  a   year  in  a   “sealed  bottle, obtain  juices  upon  which  to  subsist?  Or 

those  confined  in  closely-fitting  paper  boxes,  such  as  ordinary  pill-boxes?  All 

authors'’  agree  in  stating  that  they  can  exist  for  many  months  without  known 

food,  but  when  citing  instances,  as  for  example,  their  supposed  occurrence  in 

large  colonies  in  houses  which  have  been  long  unoccupied,  always  theorize  in 

regard  to  some  food  in  order  to  account  for  it. 

The  lack  of  definite  statements  in  regard  to  such  occurrences,  precludes 

further  discussion.  It  is  obvious  that  such  infested  houses  would  have  to  be 

isolated,  or  else  the  insects  would  move  to  others.  It  is  also  obvious  that  such 

occurrences  can  be  accounted  for  by  confusion  with  other  closely  allied  species 

of  Cimcx,  or  in  the  case  of  new-comers,  by  unconscious  transportation  of  the  bed- 

bugs themselves.  DeGeer  (1773)  has  proven  that  the  insects  can  exist  for  many 

months  without  food,  and  this  is  an  easy  way  in  which  to  explain  the  matter.  If 

the  insects  were  cannibalistic,  obviously,  large  colonies  would  not  thus  be  found. 

The  confusion  exists  because  of  the  lack  of  details.  Their  food-habits  are  thus 

left  in  obscurity,  under  the  conditions  spoken  of,  together  with  the  question  of 

longevity. 

It  may  be  of  interest  to  quote  Lintner  (   1885)  as  a   case  in  point.  A   cor- 

respondent wrote  as  follows:  “‘Will  you  tell  us  something  about  the  bed-bug, 

what  its  habits  are,  when  it  “spawns,”  what  it  eats,  how  long  it  lives,  and  if  it 

ever  dies?  I   ask  because  I   have  moved  into  a   house  that  I   find  was  already 

occupied  by  several  colonies  of  the  pest.  The  room  in  which  I   have  my  library 

a.  Quoted  from  authors.  In  reality,  the  insects  were  kept  in  a   sand-box  (mh  pouJrier)  presumably  those  used 

DeGeer's  time  to  sprinkle  writing  with  sand  in  order  to  dry  it.  It  should  also  be  n   ticed  that  the  insects  lived  most 
of  the  time  during  the  winter  or  cold  months.  Southall  (1730)  states  that  they  feed  on  oak,  walnut,  cedar,  etc., 

and  in  his  recommendations,  tells  us  that  such  woods  should  be  avoided  about  dwellings, 

b.  Excepting  Dufour  (1833). 
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has  the  most.  'I’hey  are  in  my  files  of  papers  and  periodicals.  They  seem  to 
grow  fatter  every  day,  but  for  the  life  of  me,  1   cannot  tell  what  they  live  on. 

*******.  Can  it  be  that  they  live  on  the  paste  on  the  wall  paper?  .\s  for 

remedies,  *   *   *   *   *   d’he  latter  (red  pepper),  I   have  sifted  through  my 
papers  and  books,  and  wherever  I   could  get  it;  but  instead  of  driving  them  off, 

they  seem  to  fatten  on  it  ;*****  ****  #*#***_  *_>>>  pp^  16-17. 

This  appearance  of  the  insect  in  an  unoccupied  (i.  e.,  not  a   sleeping)  apart- 

ment, is  apparently  e.xplained  by  Lintner,  by  the  fact  that  they  obtained  nourish- 

ment from  moisture  in  the  paste  on  the  wall,  or,  and  so  forth.  Hut  as  the  in- 

sects were  stated  to  be  fat,^  it  is  evident  that  they  were  merely  hiding  in  the 

books  and  papers  by  day,  and  visiting  the  hosts  by  night,  or  whenever  a   chance 

offered.  'I'heir  occurrence  in  an  unoccupied  house  may  be  explained  in  many 
ways,  and  may  not  have  been  of  long  duration.  Tack  of  details,  such  as  the 

appearance  of  the  insects  when  found,  whether  fat  or  thin,  dark  or  light,  the  con- 

ditions under  which  found,  and  so  forth,  makes  positive  conclusions  impossible. 

.\n  appropriate  quotation  also  may  be  taken  from  Dr.  Howard  (   1901  ),  in 

which  it  is  to  be  noticed  that  no  reference  is  made  to  a   questionable  supply  of 

food  when  referring  to  longevity.  He  says:  “It  has  gained  the  power  of  subsist- 

ing almost  indefinitely  without  food,  waiting  for  its  meals  with  a   patience  far  sur- 

passing that  of  Job.”  p.  289.  And  then  again:  “.\nd  then,  too,  from  the  ability 

which  the  bedbug  has  of  undergoing  prolonged  fast.s,  it  may  be  found  alive  not  only 

in  houses  hich  have  been  de.serted  for  a   long  time,  but  about  old  deserted  camps 

in  the  woods.”  p.  290. 

The  period  of  oviposition  and  the  number  of  eggs  deposited  are  also  un- 

known, especially  the  latter.  .Southall  (1730)  stated  that  eggs  were  deposited 

about  four  (4)  times  during  the  year  in  batches  of  fifty  (50),  and  he  has  evi- 

dently been  followed  up  to  the  present  time.  Riley  (   1887  ),  a   century  and  a   half 

later,  states  that  the  female  deposits  about  fifty  (50)  eggs  in  March,  May,  July 

and  September,  but  does  not  give  a   more  definite  statement,  aud  is  apparently 

following  Southall.  Hutler  (   1893)  says  the  same,  indirectly  quoting  Southall, 

and  this  statement  has  been  copied  quite  generally.  Further  than  this,  nothing 

has  been  done. 

It  may  be  well  to  call  attention  to  the  fact  that  no  true  parasites  have  been 

recorded  as  attacking  the  bedbug,  though  it  would  not  be  at  all  surprising  if 

a.  l(  can  hardly  be  believed  that  these  insects  would  be  fat,  if  nourished  on  moisture  alone.  When  deprived 

of  blood  for  long  periods,  they  become  thin  and  transparent,  or  at  least  much  lighter  in  color,  even  in  the  presence 
of  moisture. 
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such  were  found  attacking  the  egg,  which  are  more  exposed  than  the  later  stages. 

It  has  been  a   long  accepted  fact  that  none  were  present,  and  later  writers, 

under  such  circumstances,  may  have  easily  overlooked  minute  egg-parasites.  Its 

anatomy  has  been  well  worked  up(I,andois,  1868;  D’Herculais,  1886;  and  others.) 

d’he  trouble  then  is,  that  definitely  stated  facts  are  wanting  concerning 

much  of  the  life-history  of  this  pest.  This  has  doubtless  been  caused,  partly  on 

account  of  its  being  so  common  everywhere,  and  having  an  extensive  literature, 

thus  causing  modern  writers  to  believe  it  at  first  glance  to  be  well  studied,  and 

partly  because  of  its  odious  character  and  abominable  nature.  The  last  cause 

seems  to  have  the  most  to  do  with  it. 

For  those  who  may  want  to  look  fully  into  the  questions  suggested,  a   full 

bibliography  of  the  literature  is  appended  to  this  paper.  This  has  been  made  as 

complete  as  possible,  and  on  account  of  its  length,  will  follow  as  part  II.  It  is 

hoped  that  the  list  of  titles  given,  will  be  found  very  complete  and  accurate,  the 

writer  having  made  it  a   point  to  correct  the  many  erroneous  references  existing 

and  to  verify  those  which  have  been  found  to  be  correct.  The  bibliography  will 

be  explained,  the  titles  criticised  and  credit  given  in  their  proper  places. 

Thanks  are  here  extended  to  Dr.  L.  O.  Howard,  Chief  of  the  Bureau  of  Ento- 

mology, United  States  Department  of  .Agriculture,  for  permission  to  publish  these 

notes;  and  for  other  kindnesses. 
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SYNOPSIS  OF  THE  TIPULID  GENUS  BITTACOMORPHA 

BY  CHARLES  W.  JOHNSON. 

'Phis  interesting  genus  is  very  widely  represented  by  the  more  common  and 
conspicuous  species  B.  clavipes  Fabr.,  which  e.xtends  throughout  Plastern 

North  America  from  the  Atlantic  to  the  Rocky  Mountains.  .All  the  records  from 

the  Pacific  Slope  undoubtedly  refer  to  B.  occidental  is  .Aldrich  (Psyche  AHI,  p. 

201,  1895)  and  Osten  Sacken  (Psyche  VII,  p.  230,  1895).  The  B.  sackenii 

described  by  von  Roder  from  Nevada  (Wiener  Entom.  Zeit.,  Heft  8,  p.  230,1890) 

has  also  been  recorded  from  Seattle,  Washington,  by  .Aldrich  and  re-described  by 

him  in  Psyche  VII,  p.  200.  .A  specimen  from  the  mountains  of  North  Carolina 

adds  another  species  to  our  fauna. 

TABLE  OF  SPECIES 

1.  Tibia;  annulated  with  snow  white  near  the  base.  2 

Tibia;  not  annulated,  all  the  metatarsi  white  at  the  tip  instead  of  the  base. 

sackenii  Rdder. 

2.  Metatarsi  more  or  less  swollen.  3 

Metatarsi  not  swollen  in  the  slightest  degree,  nor  annulated  at  the  base,  and 

only  those  of  the  anterior  tipped  with  white.  Jonesi  n.  sp. 

3.  Dorsum  of  thorax  deep  velvety  black  with  a   white  median  line,  clavipes  Fabr. 

Dorsum  of  thorax  shining  black,  the  white  median  line  wanting,  occidenf- 
a/is  .Aldr. 

Bittacomorpha  jonesi  n.  sp. 

(J  Head  blackish,  front  and  face  covered  with  a   silvery  white  pollinose; 

antenna;  about  4mm.  in  length,  the  two  basal  joints  brown,  the  remainder  black 

and  strongly  pubescent;  palpi  and  proboscis  yellowish.  Dorsum  of  the  thorax 

shining  black,  the  remainder  of  the  thorax  including  the  scutellum  dull  yellow, 

slightly  darker  on  the  pleune;  humeri,  a   lateral  stripe  extending  to  the  base  of 

the  wing  and  pleurae  silvery  white  pollinose.  .Abdomen  clavate,  black,  shining, 

posterior  margins  of  the  second,  third  and  fourth  segments,  and  the  genitalia 

yellowish,  the  claspers  black.  Co.xae  light  yellow,  base  of  the  femora  brown 
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becoming  gradually  black  toward  the  end;  tibim  black,  annulated  with  white 

near  the  base;  anterior  metatarsi  tipped  with  white,  the  others  entirely  black; 

the  second  and  third  joints  of  the  tarsi  white,  the  terminal  joints  black;  halters 

dark  brown.  Wings  grayish  hyaline,  the  relative  length  of  the  second  submar- 

ginal cell  the  same  as  in  B.  clavipes.  Length  of  body  8mm.,  of  wing  7   mm.,  and 

of  the  posterior  legs  15mm. 

One  specimen  from  Mt.  Taxoway,  North  Carolina,  at  an  elevation  of  between 

3000  and  5000  ft.  Collected  in  ,\ugust,  1904,  by  Mr.  Frank  M.  Jones  of  Wilming- 

ton, Delaware,  to  whom  I   dedicate  this  interesting  species. 

Varying  Abundance  of  Certai.n  Butterflies.  Many  collectors  of  butter- 

flies in  New  England  have  noticed  the  remarkable  scarcity  of  Anosia  plexippus 

during  the  last  five  or  six  summers,  but  little  or  no  mention  of  this  phenomenon 

has  appeared  in  print.  Since  1899  I   have  found  it  impossible  to  obtain  supplies 

of  larv®  for  class-room  use,  where  previously  the  species  had  swarmed. 

In  Alstead,  N.  H.,  the  almost  total  disappearance  of  the  species  was  remarked 

even  by  non-entomological  observers.  In  1899  it  was  common;  in  1900  hardly 

a   specimen  could  be  found.  Last  year  a   diligent  search  revealed  four  of  them  in 

a   region  where  they  used  to  abound. 

Current  comment  among  members  of  the  Cambridge  Entomological  Club 

suggests  that  Aglais  milhe>'ti  is  rapidly  increasing  in  abundance,  particularly  in 

eastern  Massachusetts.  My  own  observations  seem  to  support  this  idea. 

Laaiias  philcnor  appears  occasionally  in  great  numbers  in  the  neighborhood 

of  Boston,  but  after  a   season  or  two  of  plentifulness  it  vanishes.  Along  the 

southern  border  of  New  England,  Papilio  t/ioas  and  CalUdryas  eubule  come  and 

go.  The  range  of  each  species  widens  and  shrinks  and  widens  again  in  response 

to  certain  changing  conditions,  but  our  knowledge  of  those  conditions  is  very 

fragmentary.  It  would  be  interesting  to  compare  a   large  series  of  observations, 

and  perhaps  such  a   comparison  would  help  us  to  a   better  understanding  of  the 

struggle  for  existence  among  the  butterflies. — W.  L.  W.  Eield. 
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R   F.C  ENT  ENT(1  M   ( )LOG  I C   A   ELI  T   E   RATE  RE. 

A   CATALOGUE  OF  NORTH  A.MERICAN  DIPTERA.  HY  J.  M.  AI.DRICH.  (Smith- 

sonian Miscellaneous  Collection,  Vol.  XLVI,  Pages  1-680,  1905.)  About 

twenty  years  have  elapsed  since  the  publication  of  Baron  Osten  Sacken’s  cata- 

logue of  the  North  American  Diptera.  A   catalogue  such  as  the  author  now’ 

presents  is  one  of  the  greatest  sUniuU  to  the  study  of  any  group,  and  it  should 

be  possible  to  have  such  works  bearing  on  all  of  the  orders  published  more 

frequently. 

This  w’ork  has  the  same  faunal  limits  as  the  Osten  Sacken  catalogue  of 

1878,  i.e.  south  to  Panama  and  including  the  entire  West  Indes. 

The  first  and  natural  question  to  be  asked  was,  “How  many  species  are 

there  in  the  new  list  ?   ”   This  I   could  not  answer,  for  double  the  number  con- 

tained in  the  Osten  Sacken  catalogue  does  not  convey  a   very  clear  idea  of  the 

number  of  species  recorded,  so  that  an  actual  count  seemed  to  be  the  only  solu- 

tion ;   a   single  count,  barring  all  synonyms  and  cross  references,  but  including  all 

“unrecognizable”  and  doubtful  species,  gave  8,191  ;   if  to  this  we  add  the  species 
described  in  1904  as  given  in  the  appendi.v  (about  229),  we  have  a   total  of  8,420 

species.  It  would  be  safe  to  cancel  the  420  and  to  say  there  are  probably  about 

8,000  described  species. 

The  author’s  loyalty  to  Baron  Osten  Sacken,  who  laid  the  foundation  for 
dipterological  study  in  America,  is  beyond  question,  while  the  following  e.xpres- 

sion  shows  the  true  spirit  in  which  a   work  of  this  kind  should  be  produced  :   “I 

have  been  influenced  by  the  feeling  that  my  catalogue  must  represent  the  actual 

condition  of  classification  not  merely  my  own  views.”  A   catalogue  is  not  the 

place  for  radical  changes,  “fixity”  should  be  the  guiding  star,  and  it  is  onl}'  from 
this  standpoint  that  I   wish  to  criticise.  When  types  exist  we  cannot  ignore  the 

species  until  the  types  have  been  thoroughly  studied  ;   because  the  types  repre- 

sent two  species  is  no  reason  for  dropping  the  name  and  adopting  a   more  recent 

one,  unless  both  species  have  been  previously  described ;   species  should  be 

selected  by  elimination,  the  same  as  genera.  I   refer  principally  to  Miss  Gertrude 

Ricardo’s  papers  on  the  Tabanidae  in  the  British  Museum  collection,  published 

in  the  .-Xnnals  and  Magazine  of  Natural  History,  1900-1902,  and  adopted  by 
nine  in  his  Tabanidae  of  Ohio.  This  would  make  the  following  changes  in  the 
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genus  Chrysops  cestuans  V.d.W.,  —   Walker,  1848;  atrnposC.  S. 

<^,  —   dhnsus  Walker,  1848  ;   fugax  O.  S.  \?>-j  ’^,  —   carhonarius  Walker,  1848  ; 
funatus  Walker,  is  a   good  species  and  not  a   syn.  of  striatus  O.  S. 

In  the  Strationiyidae  there  are  the  following  omissions :   Euparyphus  major 

Hine  (Ohio  Nat.  I.,  112,  igoi),  and  Akronia  frontosa  Hine  (/.  c.  113).  Pachy- 

gaster  maatliconiis  Hine,  belongs  to  the  genus  Noopachygaster  of  Austen. 

In  the  Bombylidae  I   note  the  absence  of  Sysicechus  soli  fits  Walker,  a   species 

which  seems  to  be  quite  distinct  from  vulgaris..  The  name  of  Hyperalnnia  ser- 

veillei  Macquart,  presents  an  interesting  question  in  nomenclature, — whether 

a   name  based  on  what  is  apparently  a   recognizable  figure,  but  without  a   descrip- 

tion or  locality,  shall  be  accepted.  The  Bomly/ius  philadelphicus  of  the  New 

Jersey  list  is  a   very  different  species  from  the  B.  mexica>ius  Wiedeman,  but 

whether  it  represents  Macquart’s  species  is  somewhat  doubtful. 
Lestomyia  fallii  Coquillett,  and  Erax  dubius  Will,  seem  to  be  omitted.  Erax 

albibarbis,  Macq.,  1839,  should  be  the  species,  not  dnerascens  Bellardi,  1861. 

Holopogou  philadelphicus  Schiner,  is  undoubtedly  a   synonym  of  gufiula  Wied.  I 

only  note  the  omission  of  Criorhina  nigra.  Will.  (Synopsis,  p.  214),  in  the  Syr- 

phidae. 

A   name  omitted  in  the  Dexiidae  is  Metadexia  Jlavipes  Coq.  The  type  is  in 

my  collection,  it  has  proved  to  be  a   synonym  of  Thelairodes  basalis  Giglio-Tos. 

We  cannot  blame  the  author  for  overlooking cepeto)um  Meade,  published 

under  the  title,  “Annotated  List  of  British  Anthomyiidae,”  in  the  Entomologist’s 
Monthly  Magazine,  March,  1882,  p.  218,  where  he  also  refers  to  .American  speci- 

mens received  from  Professor  Lintner  of  Albany. 

I   beg  to  differ  with  the  author  in  regard  to  ignoring  recognizable  descrip- 

tions where  no  locality  is  given,  noticeably,  the  use  of  Atnphicnephes pertusus  Loew, 

1873,  instead  of  pulla  Wiedemann,  1830,  and  of  Ischnomyia  vittula  Loew,  1863, 

in  place  of  al bicosta  Walker,  1849.  Tephronota  na/ytia  Walker,  1849,  will  have 

to  be  adopted  in  place  of  ruji.ceps  Van  der  Wulp,  1867,  notwithstanding  the  fact 

that  of  the  “four  specimens  in  the  British  Museum,  two  of  them  are  Chcetopsis 

cenea  and  that  one  of  these  bears  Walker’s  label,  ‘Narytia’ ”,  (Osten  Sacken 
Cat.,  p.  260),  the  description  applies  very  clearly  to  the  other  two,  and  not  to 

C.  ce/iea,  W'ied.  Sepsisoma  flavescens  Johnson,  Tephritis  nora  Doane,  Ophthal- 
7tioniyia  bisignata  Coq.,  Eudicra/m  obu/nbrata  Loew,  and  jVycteribia  bellardi 

Rond.,  seem  to  be  omitted.  Considering  the  amount  of  work  involved  in  prepar- 

ing a   catalogue  of  this  kind,  the  omissions  are  very  few  and  the  author  deserves 

all  the  praise  it  is  possible  to  give  for  his  careful  and  thorough  work.  C.  M'.  J. 
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Tamasa.'\  Dodd,  F-  P.  Notes  on  the  maternal  in  Rhynchota,  36  1904,  p.  483.  Enderlein, 
Dr.  C.  Zur  Morphologie  des  I.ausekopfes,  22  xxvii,  627.  MarchaRP.  Sur  quelques  Coch- 

enilles nouvelles*,  32  1904,  no.  7,  p.  448  [New  genus  TrabuUua\  Melichar,  Dr.  L.  Neu 

Homoptera  aus  Sud-Schoa,  Galla  und  den  Somal-Landen,  44  Hv,  25.  Morrill,  A.  H   'Phe 

greenhouse  white-dy  xaJ)orariotnm),  no.  ̂ -j ,   Osborn,  H.  Descriptions  of  new 
North  American  Fulgoridae*,  141  v,  373  [New  genus  Prokelisia  ]   Uhler,  P.  R.  Recognition  of 

two  North  American  species  of  Cicada  Latr.*  5   Mar.  York.  H.  H.  A   new  Aspidioius  from 

Acsculus  glabra*,  1^1  v,  325. 
LKPIDOPTERA. 

Barnes,  W.  New  species  of  North  American  Lepidoptera *.  4   May,  June:  Busck,  A. 

Aristotelia youngella,  2l  correction,  4   Mar.  Cook.J.H  On  the  specific  value  of  Inci^alia 

henrici,  June.  Coverdale,  G.  Variation  in  Callimorpha^  5   May.  Druce,  H.  Descriptions 

of  some  new  species  of  Noctuidae  from  tropical  South  .\m3rica*  11  xv,  373. 

Dyar,  H.  C-  The  types  of  the  late  Dr.  Hulst  4   Apr.  Engel,  H.  (a)  Collecting  moths  in 

the  autumn  and  winter,  4   Mar.;  (b)  A   new  species  of  Xylina*,  ̂    Apr.  Gibson,  A.  Note  on 

Sitnaeihis  fabriciana  D.,  4   Mar.  Gillette,  G.  P.  and  Johnson,  S.  A.  'Phe  beet  web-worm 

{Loxosiege  sticticale^)  and  the  beet  army-worm  iCarudrina  exigtta)  (Gillette):  Cutworms 

(Johnson),  173  no.  98.  Girault,  A.  Standards  of  the  number  of  eggs  laid  by  insects,  II  I: 

Hemerocampa  [Notolophiis)  leucosiigma  Smith  and  Abbott,  5   June.  Goeldi,  Dr.  E.  A.  Grandi- 

osas  migra9oes  de  Borboletas  {Catopsilta  statira)  no  valle  amazonico,  18 1   iv,  309.  Grinnell, 

F.,  Jr.  (a)  Lycaena  emigdionis  r\.  (b)  Butterflies  of  Mt.  Wilson,  southern  Cali- 

fornia, 5   May.  Grossbeck,  J.  A.  Notes  on  the  \\iQ-\\isioxy  oi  Anthocharis  geuutia  ^ 

May.  GrundeRJ.G.  Life-history  of  Lemonia%  I'irgulti,^  Mar.  Guppy,  J-  Notes  on  the 

habits  and  early  stages  of  some  Trinidad  butterflies,  36  1904,  p.  225.  Heath,  E.  F.  Notes  on 

the  lepidoptera  of  the  year  1904,  4   May.  Jeheber,  E.  Observations  on  /;<rw«s  var. 

glaucua,  5   Apr.  Kaye,  W.  J.  A   catalogue  of  the  Lepidoptera  Rhopalocera  of  Trinidad*,  36 

1904,  p.  159  [New  genera  Syntarucoides,  Polyniphes,  Siderus,  laspis,  Arawacus,  Rekoa,  Macusia, 

Paiwawia^  Siud  Itaballia;  also  9   new  species].  Kearfott,  W.  D.  (a)  .\ssiniboia  micro-lepidop- 

tera, collected  by  Mr.  T.  N.  Willing,  4   Mar.,  Apr.;  (b)  Hemerophila  kincaidiella  Busck,  a   cor- 

rection, 4   May;  (c)  Manitoba  micro-lepidoptera,  4   June.  Lathy,  P.  1.  New*  species  of  South 

American  Lrycinidae*,  36  1904,  p.  463;  (b)  On  some  aberrations  of  lepidoptera,  36  1904,  p 
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65.  Leigh,  G-  F.  Synepigonic  series  of  Papilio  cenea  and  HypoHmnas  missippus,  together 

with  observations  on  the  life-history  of  the  former,  36  1904,  p.  677.  Lawrence,  W.  H.  Some 

notes  on  the  habits  and  \\iQ-\v\sXoxy  oi  Bcmhecia  marginaia  in  western  Washington,  5 

Apr.  Manders,  N.  Some  breeding  experiments  on  Catopsilia  pyranthe  and  notes  on  the 

migrations  of  butterflies  in  Ceylon,  36  1904,  p.  701.  Marlatt.  C.  L.  Report  on  the  gypsy 

moth  and  the  brown-tail  moth,  July,  1904,  JSO  no.  58.  Murtfeldt,  M.  E.  A   new  species  of 

Bucculatrix* ■   4   June.  Pearsall,  R.  F.  The  genus  Venusia  and  its  included  species*,  4   Apr 

[New  genus  'Homenia^  Rebel,  Dr.  H.  Studien  Siiber  die  Lepidopterenfauna der  Balkanlander. 
64  xix.  97-377.  Seifert,  O.  Contributions  to  the  knowledge  of  North  American  Arctiidae, 

IV  (Plate),  4   Mar.  Smith,  J.  B.  New  species  of  Noctuidae  for  1905,  No  2*,  4   June. 

Swinhoe,  Col.  C.  (a)  New  species  of  Eastern,  Australian  and  African  Heterocera  in  the 

National  collection*,  36  1904,  p.  139  [New  genera  Vestura^  Xylecaia^  Ptcroceropsisy,  (b)  On  the 

Geometridae  of  tropical  Africa  in  the  National  collection*,  36  1904,  p.  467  [New  genera 

Pst’udocroSnis,  Milocera-,  Encoma,  Hemicopsis,  Caradrinopsis,  Provola,  Goriocblora,  and  Brachy 

irita.]  Turner,  Dr.  A.  J.  A   classification  of  the  Australian  Lymantriadae*,  36  1904,  p. 

469.  [New  genera  Axiologa^  Iropoca].  Webster,  F.  M.  Note  on  food  of  Alabama  argillacea^ 

Mar.  Williams,  F.  X.  Notes  on  the  larvae  of  certain  lej^idoptera,  5   May.  Wolley  Dod, 

F.  H.  (a)  Review  of  Dyar’s  Lepidoptera  of  the  Kootenai  district,  4   Mar.;  (b)  Preliminary  list 
of  the  macrolepidoptera  of  Alberta,  N.  W.  T.,  4   Apr. — June. 

See  also  Lochhead,  under  Economic  Entomology. 

DIPTERA. 

Adams,  C.  F.  On  the  North  American  species  of  O.irmA*,  5   Apr.  Bischof,  J.  Beitrag 

zur  Kenntnis  der  Muscaria schizometopa*,  44  Uv.  p.  79  [New  genera  Anacamptomvia^  Parachet' 

olvga-,  Polvchnomyia-,  Empheremyia,  Ptilogonia,  Dewetia],  Britton,  W.  E.  and  Viereck,  H.  L. 

Report  on  mosquito  investigations  in  Connecticut,  177  1904,  pp.  253-308.  Bueno,  J   R.  de  la 

Torre.  Notes  on  Mtxogastcr  breidvenirts  5   Mar.  Coquillett,  D.  W.  A   new  from 

Australia*,  5   Apr.;  (b)  A   new  Cecidoinyiid  on  cotton*,  4   June.  Du  Roselle,  Dr.  F. 

Organes  genitaux  des  .Sarcophaga,  et  ndcessite  de  leur  examen  pour  la  determination  des  especes, 

95  xi,  6.  Felt,  E   P.  CuUx  briltont  n.  sp.*  5   Mar.  Goeldi,  Dr.  E.  A .   Os  Mosquitos  no 

Para,  181  iv,  129.  Ludlow.  C.  S.  Mosquito  Notes,  No,  3*,  4   Mar.  Apr.  [New  genera 

l^eedomyia^  PopedyO’^Retlha,  Hei{mannia]\  (b)  new  North  American  Taeniorhvnchus*^  ^   June. 
Moodie,  R.  L.  A   new  MiUsia  from  Arizona,  with  notes  on  some  Wyoming  Syrphidae*,  5 
May. 

See  also  Baker,  under  Economic  Entomology,  and  Carpenter  and  Gillette,  under  The 

General  Subject. 

COLEOPTERA. 

Arrow,  C.J.  Sound-production  in  the  Lamellicorn  beetles,  36  1904,  p.  709.  Bates,  F. 

A   revision  of  the  sub-family  Pelidnotinae  of  the  Coleopterous  family  Rutelidae,  with  descrip- 

tions of  new  genera  and  species*,  36  1904,  p.  249  [New  genera  Mecopehdnoia,  Epichalcoplcthis, 

Hoplopelidnoia  and  Xenopelidnota^  Bernhauer,  Dr.  M.  (a)  Neue  exotische  Staphyliniden", 

44  liv,  p.  4;  (b)  Neue  exotische  Staphyliniden*,  45  1905,  Heft  I,  p.  9.  [New  American 

species  and  a   new  genus,  Teras.'\  Briggs,  E.  M.  The  life-history  of  case-bearers;  I,  Chlamys 
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Jilicalct,  124  iv.  Britton,  W.  E.  Description  of  the  larva  of  Delphashts  pusiltus  I.eC.  with 

notes  on  the  habits  of  the  species,  4   May.  Casey,  T.L.  (a)  Anew  Carctbus  and  Cychrus, 

with  miscellaneous  notes  on  Coleoptera*,  4   May;  (b)  A   revision  of  the  American  I’aederini*, 

175  XV,  17-248  [New  genera  -A.Urohium,  E'uryptinx,  Pycnocri’pla,  Cryptobiella,  Monocrypta,  Cas- 

irolobium,  Lissobiops,  Biocrypta,  Paederillus,  Leticopaederm,  Aptcralhim,  Abletobium,  LtiolMhra, 

Lalhrohiopsis,  Lathrobioma,  Lullirolepta,  Dyratopeus,  Eilalhrobium,  Latlirotropis,  ialhrolaxis, 

Pseudolathra,  Liiiolathra,  Laihrobiella,  Microixthta,  Polymedon,  SciocharcUa,  Hemimedou,  Parx- 

mcdoii,  M’donodoiilx,  Oxymedon,  Telrxmedon,  Medonella,  Leuroms,  Pycnonis,  Scopxcomx, 
Scopxeopsis.  PxchviUlicus  SlilicoUna  and  Omostilicus\.  Chagnon,G.  Criocephalus  obsoLlus 

Rand.,  and  Asemum  moestum  Ilald.,  4   June.  Cotton,  E.  C.  Life-history  notes  on  Apian 

nigrum,  I41  v,  346.  Enderlein,  Dr.  G.  DieTaukafer  der  Crozet-Inseln  nach  dem  Material  der 

Deutschen  Siidpolar  Expedition*,  22  xxvii,  716  [New  genera  and  Timnostegx']. 
Fall,  H.  C.  (a)  Two  new  species  of  5   May;  (b)  Notes  on  some  Californian  liupre- 

stidae*,  5   Mar.  Heller,  K.  M.  Zehn  neue  Kiifer  aus  Neu-Guinea*,  45  1905,  p.  65.  [New 

genus  Calocerxmbvx]-  Hunter, W.  D.  The  control  of  the  boll  weevil,  including  results  of  re- 

cent investigations,  179  no,  216.  Lea,  A.  M.  On  Nephxris  and  other  ants’  nest  beetles  taken 

by  Mr.  J.  C.  Goudie  at  Birchip*,  178  xvii,  371  [New  genera  Kershxwix  nnd  Paussoptinus] 

Muir,  F.  and  Sharp,  Dr.  D.  On  the  egg-cases  and  early  stages  of  some  Cassididae,  36 

1904,  p.  1.  Ohaus.  Dr.  F.  Beitrage  zur  Kenntnis  der  Ruteliden*,  45  1905,  p.  81  [New  genus 

Macropopillia\-  Pilate.  G.  R.  Note  on  the  finding  of  Plinus  fur  and  brunneus  5   Mar. 
Schaeffer,  C.  Additions  to  the  Coleoptera  of  the  United  States,  with  notes  on  some  known 

species*,  165  i,  no.  6.  Waterhouse,  C.  O.  Three  new  Coleoptera  from  East  Africa  belonging 

to  theLucanidae  and  Cetoniidae*,  11  xv,  375  [New  genera  Dicellxchilus  and  Bettonix\.  Weise.,  J. 

Aufzahlung  Mexicanischer  Ilispinen*,  45  1905,  p.  130.  Wickham,  H.F.  New  species  of 

Coleoptera  from  the  western  United  States,  second  paper*,  4   May. 

See  also  McCracken,  under  The  General  Subject. 

HVMENOPTERA. 

Ashmead,  W.  H.  A   new  Pe^omxchus  from  Italy,  4   Apr.  Cameron,  P.  New  Ilymenop- 

tera  mostly  from  Nicaragua*,  142  i,  46  [New  genera  Kxrebx,  Plxgiosmicrx,  Plxtychxlcis  and 
Rekabix\  Cockerell,  T.  D.  A.  (a)  The  bees  of  the  genus  Nomj.fj  found  in  Colorado,  with  a 

table  to  separate  all  the  species  of  the  Rocky  Mountains*,  173  no.  94,  Dec.  1904;  (b)  The 

Halictine  bees  of  North  America*,  3   Feb.  [Review  of  paper  by  Vachal];  (c)  Three  new  bees 

from  the  southwest*,  5   Mar.;  (d)  Some  bees  of  the  genus  Nomada  from  Wisconsin*,  4   May. 

Ducke,  A.  Sobre  as  Vespidas  sociaes  do  Para  (Brazil)*,  181  iv,  p.  317  [New  species  and 

one  new  genus,  Megacanthopus^-  Enderlein,  Dr.G.  Zur  Klassifikation  der  Evaniiden*.  22 

xxvii;  699.  [New  genus  Evxniellus]-  Fernald,  H.T.  The  type  of  the  genus  S/)/;rx,  6   June. 

Kieffer,  J.  J.  Descriptions  of  some  new  llymenoptera  from  California  and  Nevada*,  142  i, 

41.  Mayr,  Dr.  G.  Ilymenopterologische  Miszellen*,  44  Hv.  p.  559  [New  genus  Psychophxga]. 
Morice,  Rev.  F.  D.  Illustrations  of  the  male  terminal  segment  and  armatures  in  thirty-five 

species  of  the  Ilymenopterous  genus  Colletes  3B  1904,  p.  25.  Nason.  W.  A.  Parasitic 

llymenoptera  of  Algonquin,  Illinois,  5   May,  June. 

See  also  Cook,  under  Economic  Entomology,  and  Phillips,  under  The  General  Subject. 



AXNOUNCKM  KNT. 

In  order  to  facilitate  a   return  to  the  former  practise  of  publishing  Psyche 

on  the  first  day  of  the  month  of  publication,  the  June  and  August  numbers  have 
been  combined  in  this  double  number,  appearing  August  i.  Henceforth  it  will 
be  the  aim  of  the  Publication  Committee  to  adhere  to  the  old  rule. 

Correspondents  are  asked  to  take  notice  that  henceforth  all  material  for 

publication  in  a   given  number  must  be  in  the  hands  of  the  Editors  on  or  before 

the  first  day  of  the  month  preceding  the  month  of  publication. 

Entomologem  Addressbuch. —   By  W.  Junk,  Rathenower  Strasse  22,  Berlin. 

N.  \V.,  Germany. 

Considering  the  field  covered  by  this  work,  viz:  —   the  names  and  addresses 
of  the  leading  entomologists  throughout  the  world,  it  is  certainly  very  creditable 

to  the  author,  and  the  most  complete  Directory  along  these  lines  which  has  been 

published.  Not  only  are  the  names  arranged  under  countries,  but  also  alphabet- 
ically, which  adds  to  its  value  and  convenience.  There  are  over  400  pages,  114 

of  which  are  devoted  to  a   catalogue  of  numerous  new  and  second-hand  books,  for 
sale  by  the  author.  H.  H.  N. 

The  address  of  Mrs.  A.  T.  Slosson  will  hereafter  be  83  Irving  Place,  New 

York  City,  instead  of  38  East  23  Street,  as  formerly. 

EXCHA^^GES. 

[Exchange  notices  (not  over  five  lines)  inserted  free  for  subscribers.  Notices  will  be  inserted  in  the  order  In 

which  they  are  received,  and  those  at  the  top  of  the  column  will  be  removed  only  when  it  is  necessary  to  make  room  for 

new  ones  at  the  bottom  ] 

AMARA.  Being  engaged  in  the  study  of  this  genus,  I   will  determine  specimens  for  collectors.  These  should 

be  sent  numbered.  I   am  also  anxious  to  obtain  species  in  other  genera  of  Carabidae  not  in  my  collection,  from  all 

parts  of  the  world,  and  will  purchase  or  exchange  for  same.  Roland  Hayward.  Readville,  Mass. 

WANTED — Eggs,  larvae  or  pupae  of  grasshoppers,  dragon-flies,  beetles,  bugs,  etc.  Will  give  tropical 
butterflies  In  exchange.  Denton  Bros..  Wellesley,  Mass. 

WANTED— Material  for  the  study  of  the  hybrid  or  polymorphic  butterflies  of  the  genus  Basilarchia,  including 

larvae  or  pupae  of  arthemis  or  images  of />rascr/)inj  or  or  any  specimens  showing  unusual 

characters.  Liberal  exchange.  Specimens  retained  will  be  deposited  in  Museum  of  Comparative  Zoology.  W.  L. 

W.  Field,  Milton,  Mass. 

LEPIDOPTERA — For  exchange,  fertile  eggs  of  Hcmileuca  ntaia.  Alfred  C.  Sampson,  Sharon,  Mass. 

I   have  a   few  specimens  of  C.calleta  and  cinc/us  to  exchange  for  rare  or  Pupae  of  same.  W.T. 

Buxton.  17  Walter  St..  Somerville,  Mass. 

WANTED — Ova,  larvae  or  pupae  of  Limenitis  Ursula  and  arthemis.  Will  give  cash  or  exchange.  H.H. 
Newcomb,  35  Court  St..  Boston,  Mass. 

Will  collect  Diptera.  Hymenoptera.  Hemiptera  and  Coleoptera.  Would  like  in  exchange,  quantities  of  named 

or  unnamed  Buprestidae,  Scarabaeidae,  Cerambycidae  and  Chrysomelidae.  Please  write  immediately  to  G.  Chagnon. 
P.  O.  Box  186,  Montreal.  Canada. 

Correspondence  desired  regarding  Rhopalocera  of  North  and  South  America,  especially  Argynnis.  Papllio, 

Morpho.  Caligo.  Exchange  or  otherwise.  T.  H.  Shepherd.  15  Hope  View,  Carr  Lane.  Shipley.  Yorks..  England. 

EASTERN  MASS.  MOTHS  WANTED  In  exchange  for  same.  Also,  reliable  colored  sketches  of  larvce  of 

same.  C.  V.  Blackburn.  loi  Pine  St..  Woburn,  Mass. 

Am  willing  to  make  contracts  to  collect  for  the  season,  with  private  collectors;  museums,  colleges,  or  any 

public  institution  for  insects  of  any  order  or  group  desired,  either  in  large  or  small  series.  Duplicates  of-  all  orders 

for  sale  from  Colorado.  New  Mexico,  and  Arizona.  Correspondence  solicited.  Ernest  J.  Oslar.  4535  Raleigh  St. 
Alcotl  P.  O..  Denver,  Colorado. 
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which  they  are  received,  and  those  at  the  top  of  the  column  will  be  removed  only  when  it  is  necessary  to  make  room  tor 
new  ones  at  the  bottom  ] 

AMARA.  Being  engaged  in  the  study  of  this  genus,  I   will  determine  specimens  for  collectors.  These  should 
be  sent  numbered  I   am  also  anxious  to  obtain  species  in  other  genera  of  Carabidae  not  in  my  collection,  from  all 
parts  of  the  world,  and  will  purchase  or  exchange  for  same.  Roland  Hayward.  Readville,  Mass. 

WANTED— Eggs,  larvae  or  pupae  of  grasshoppers,  dragon-flies,  beetles,  bugs,  etc.  Will  give  tropical 
butterflies  in  exchange.  Denton  Bros..  Wellesley,  Mass. 

WANTED — Material  for  the  study  of  the  hybrid  or  polymorphic  butterflies  of  the  genus  Basilarchia,  including 
larvae  or  pupae  of  artbcmis  or  as/vawjjc,  images  of or  or  any  specimens  showing  unusual 
characters.  Liberal  exchange.  Specimens  retained  will  be  deposited  in  Museum  of  Comparative  Zoology.  W   L. 
W.  Field,  Milton.  Mass. 

LEPIDOPTERA — For  exchange,  fertile  eggs  of  Hcruilcuca  tnata.  Alfred  C .   Sampson.  Sharon.  Mass. 
I   have  a   few  specimens  of  C.  callcta  and  cincttis  to  exchange  ior  Sphingidac  or  Pupae  of  same.  W.  T- 

Buxton.  17  Walter  St..  Somerville.  Mass. 

wanted — Ova.  larvae  or  pupae  of  Limenitis  Ursula  and  arthemis-  Will  give  casli  or  exchange.  H.  H. 
Newcomb,  35  Court  St..  Boston,  Mass. 

Will  collect  Diptera,  Hymenoptera,  Hemiptera  and  Coleoptera.  Would  like  in  exchange,  quantities  of  named 
or  unnamed  Buprestidae.  Scarabaeidae,  Cerambycidae  and  Chrysomelidae.  Please  write  immediately  to  G.  Chagnon. 
P.  O.  Box  186,  Montreal,  Canada. 

Correspondence  desired  regarding  Rhopalocera  of  North  and  South  America,  especially  Argynnis.  Papilio. 
Morpho.  Caligo.  Exchange  or  otherwise.  T.  H.  Shepherd.  15  Hope  View,  Carr  Lane,  Shipley ,   Yorks..  England. 

EASTERN  M, ASS.  MOTHS  WANTED  m   exchange  for  same.  Also,  reliable  colored  sketches  of  larv:e  of 
same.  C.  V.  Blackburn.  101  Pine  St..  Woburn,  Mass. 

Am  willing  to  make  contracts  to  collect  for  the  season,  with  private  collectors,  museums  colleges,  cr  any 
pubFc  institution  for  insects  of  any  order  or  group  desired,  either  in  large  or  small  series  Duplicates  of  all  orders 
for  sale  fi  om  Colorado.  New  M   xico,  and  Arizona.  Correspondence  solicited.  Ernest  J.  Oslar.  4535  Raleigh  St. 
Alcoft  P.  O..  Denver,  Colorado. 

WANTED — Records  of  captures  of  Com^cticut  insects — especially  the  rarer  species — for  the  preparation  of  a 
State  list.  Orthoptera  and  Hymenoptera  records  desired  at  once.  W.  E.  Britton,  State  Entomologist.  New  Haven, 

Conn. 
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TABLES  FOR  THK  SEBARA'riOX  OF  SOME  BEES  OF  THECEXERA 
COELIOXVS  AXI)  COLLETES. 

HV  T.  D.  A.  COCKliRKI.L,  BOULDER,  COLORADO. 

-\merican  .Vpidology  is  greatly  indebted  to  Mr.  E.  T.  Cre.sson  for  the  care- 

ful description  of  some  540  new  species  of  bees,  this  count  excluding  a   few  which 

are  now  known  not  to  be  valid,  but  including  the  species  of  Central  .America  and 

the  West  Indies.  There  is,  however,  one  difficulty  in  using  Mr.  Cresson’s  work, 

and  that  arises  from  the  absence  of  tables;  in  some  of  the  more  difficult  genera 

this  becomes  so  serious  that  the  worker  is  at  times  discouraged.  Two  or  three 

weeks  work  would  provide  us  with  tables  for  the  separation  of  all  the  Cressonian 

bees;  in  fact,  I   presume  that  they  could  be  made  in  less  time  than  that,  but 

nobody  has  seemed  willing  to  undertake  the  task.  When  recently  spending  a 

few  days  in  Philadelphia  I   took  occasion  to  make  tables  of  Ant/iophora,  Colletes, 

(males)  and  Coelioxys  ( females),  and  the  two  latter  are  herewith  presented. 

Some  non-Cressonian  species  which  I   found  in  the  collection  at  the  Philadelphia 

■Academy  are  included;  particularlv  Mr.  Yiereck’s  Colletes  from  Beulah,  X.  M., 
which  have  never  been  tabulated. 

Colletes  Latreille 

Pubescence  of  thorax  above  deep  orange  ferruginous   i 

Pubescence  of  thorax  not  brightly  colored;  males  only  tabulated  .   2 

1.  Large;  abdomen  shining,  without  definite  bands  .   .   l/iomeiea  Smith. 

Small;  length  about  lomm.;  abdomen  well  banded  .   azteea  Cr. 

2.  .Malar  space  exceedingly  long,  at  least  twice  as  long  as  broad;  pubes- 

cence above  strongly  ochraceous;  legs  dark  red  (   Mass. )   vatuia  Cr. 

Malar  space  not  exceedingly  long,  but  as  long  as  broad,  at  least,  or 

almost  so  (hardly  so  in  the  M.  X.  ̂ ‘■consors” )   3 

Malar  space  short,  obviously  broader  than  long   7 

3.  The  abundant  hair  of  face  clear  white    4 

Hair  of  face  ochery  or  greyish-white;  thorax  above  with  some  or  many 

long  plumose  fuscous  hairs;  size  larger  than  in  the  group  following: 

flagellum  all  dark    5 

Hair  of  face  and  thorax  above  strongly  yellowish  or  fulvous  ...  6 
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4.  Larger:  flagellum  not  red  beneath;  hair  of  thorax  above  ochraceous; 

stigma  dark  brown;  second  submarginal  cell  broader  (La  Jolla,  Calif.) 

^audialis  Ckll 
Smaller:  flagellum  red  beneath;  hair  of  thorax  above  white;  stigma 

ferruginous;  second  submarginal  cell  narrower.  ( Las  Cruces,  N.  M. ) 

prosopidis  Ckll. 
5.  Malar  space  a   little  longer  than  broad;  mesothorax  with  much  dark 

hair;  abdomen  comparatively  narrow  and  parallel-sided  covipacta  Cr 

Malar  space  a   little  broader  than  long;  mesothorax  with  little  dark 

hair;  abdomen  broader;  otherwise  much  like  the  last  (Hanover,  N.  H. ) 

incequalis  Say. 

Like  compacta,  with  the  same  transverse  ridges  on  lower  part  of  area  of 

metathorax;  but  differing  from  compacta  by  its  shorter  malar  space  and 

shorter  fourth  antannal  joint;  differing  from  inccqualis  by  its  narrower 

abdomen,  smaller  size,  and  much  less  yellow  pubescence  of  thora.x 
skinnai  Viereck. 

6.  liasal  (lower)  margin  of  second  .submarginal  cell  about  as  long  as  basal 

margin  of  third:  tegulae  black.  (   Washington  State )   kincaidii  Ckll 

Basal  (lower)  margin  of  second  submarginal  cell  much  longer  than  that 

of  third;  tegulae  light  rufous.  (New  Mexico)  .   sp.  incert.  (placed 

in  series  of  conson,  but  distinct  from  the  type  of  that  species). 

7.  Hair  of  face  and  thorax  above  all  pure  white,  with  no  dark  intermixed: 

malar  space  about  twice  as  broad  as  long:  flagellum  all  dark. 

gypsico/ens  Ckll. 
Hair  of  face  not  white;  or  if  so,  that  of  thora.x  partly  dark.  ...  8 

8.  Hair  of  thorax  above  decidedly  yellow  or  fulvous  (very  pale  ochraceous 

in  zonafiis)   9 

Hair  of  thora.x  above  greyish  or  whitish,  or  partly  black  .   .   .   .15 

Hair  of  thorax  with  long  fuscous  hairs  intermixed;  abdomen  strongly 

punctured;  second  submarginal  cell  very  broad  (Colorado) 
s   1711  III ans  Cr. 

Hair  of  thorax  without  fuscous  hairs  intermixed;  flagellum  at  most  very 

faintly  reddish  beneath    10 

10.  Tegulae  light  reddish,  size  small   ii 

Tegulae  dark   12 

II.  Hind  tarsi  dark  like  their  tibiae;  abdomen  less  hairy  (Illinois) 
ame/'icaiia  Cr. 
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Mind  tarsi  red,  their  tibia;  red  at  base  and  apex;  abdomen  more 

hairy   (?'///«  Ckll. 

12.  Smaller;  tirst  abdominal  segment  with  strong  punctures;  hair  of  face 

strongly  yellowish;  malar  space  extremely  short  (Georgia) 

m   a   n   dih  u   la  >   is  Smith. 

Larger;  first  abdominal  segment  much  more  feebly  punctured  .   .13 

13.  First  two  abdominal  segments  extremely  shiny,  and  not  very  hairy; 

punctures  of  scutellum  extremely  large  (Georgia).  .   .   disfincta  Cr. 

First  two  abdominal  segments  not  so  shiny,  and  quite  hairy  .   .   •   >4 

14.  flair  of  thorax  above  fulvous;  bands  of  abdomen  ochraceous;  .second 

submarginal  cell  narrower,  the  recurrent  nervure  entering  near  end  of 

first  third.  (Colorado.)    consors  C\. 

Hair  of  thorax  above  very  pale;  bands  of  abdomen  white;  second  sub- 

marginal cell  broader,  the  recurrent  nervure  entering  a   little  basad  of 

its  middle   zonanis  Viereck. 

15.  Hair  of  thorax  above  without  any,  or  any  conspicuous  admixture  of 

dark  hair;  small  species;  stigma  and  nervures  dark   16 

Hair  of  thorax  above  with  very  conspicuous  black  hairs,  that  on  the 

scutellum  mainly  or  all  dark   17 

16.  Base  of  metathorax  more  stronglv  sculptured,  and  with  a   transverse 

ridge;  abdomen  narrower;  hind  spurs  light  reddish  .   sjitrais  Viereck. 

Base  of  metathorax  less  strongly  sculptured,  and  without  a   transverse 

ridge;  hind  spurs  dark   Eaniscus  N'iereck. 
17.  Much  larger;  abdomen  with  extremely  large  and  strong  punctures 

gi/ensis  Ckll. 
Much  smaller;  abdomen  with  fine  delicate  punctures  (Cuba) 

subniargina/a  Cr. 

Coelioxys  Latreille.  (females). 

-\bdomen  entirely  red   abdaminalis  Guer. 

.\bdomen  with  the  first  three  segments  red,  the  last  three  black 

slossimi  Viereck. 

Abdomen  black,  the  first  segment  sometimes  dark  red   i 

1.  Middle  of  scutellum  smooth,  shining  and  impunctate  (only  partially  so 

in  totomica,  ulileri  and  germana  )   2 

Middle  of  scutellum  densely  punctured  like  the  rest  (with  sparse 

punctures,  or  a   small  shiny  space,  in  totouaca,  uJileri,  and  germana)  i   1 

2.  Tegulse  dark   3 
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Abdomen  not  obviously  banded;  wings  very  dark  fuliginous;  apical 

dorsal  segment  subtruncate  and  strongly  keeled.  .   .   .   doUchos  Fo,\. 

.‘Vbdomen  obviously  banded;  wings  not  so  dark,  though  apical  half  of 

anterior  wings  is  fuliginous   4 

Last  ventral  segment  e.xtending  far  beyond  last  dorsal;  face  with  much 

white  hair  (   Cuba  )   uhleri  (lx. 

Last  ventral  extending  only  a   little  beyond  last  dorsal;  face  without 

white  hair  (Cuba)   produdci  Cr. 

Thorax  mainly  red;  last  ventral  segment  extending  far  beyond  the  last 

dorsal;  legs  red;  sides  of  abdomen  largely  red;  clypeus  deeply  emargi- 

nate,  its  anterior  margin  Uke  a   broad  W   (   Mexico)  .   .   .   azteca  Cr. 

Thorax  not  red   6 

Last  ventral  segment  extending  very  far  beyond  last  dorsal;  sides  of 

first  abdominal  segment  red;  legs  red   7 

Last  ventral  segment  extending  only  a   moderate  or  short  distance 

beyond  last  dorsal;  or  if  rather  far  {^ermana),  sides  of  first  abdominal 

segment  not  red    8 

Scutellar  teeth  short;  median  process  of  scutellum  very  broad  and  short 

(Mexico)    o'otnifa  Cx. 

Scutellar  teeth  very  long;  median  process  of  scutellum  long  (Mexico) 

tepaneca  Cr. 

Scutellar  teeth  extremely  short;  pubescent  markings  of  thorax  above 

orange-fulvous  (   Jamaica)   Viereck 

Scutellar  teeth  fairly  or  very  long;  jegs  red   g 

Hair  of  sides  of  face  yellowish;  last  ventral  segment  only  slightly  sur- 

passing last  dorsal;  face  between  antenn®  with  a   large  elevated  ridge 

(Mexico)    toCeca  Cr. 

Hair  of  sides  of  face  white;  last  ventral  segment  surpassing  last  dorsal 

bv  some  distance;  scutellar  teeth  long   ro 

.Sides  of  first  abdominal  segment,  and  venter,  red  (   Mexico)  totonaca  Cr. 

Sides  of  first  abdominal  segment,  and  venter,  only  faintly  stained  with 

red  (Illinois)   ge?-mana  (lx. 

Tegul®  bright  red   12 

Tegul®  dark,  black  to  dark  reddish   21 

Last  ventral  segment  very  broad   13 

Last  ventral  segment  rather  or  quite  narrow   14 

Last  ventral  segment  fringed  with  short  black  hair,  and  without  an 

apical  projection  (   Dallas,  Texas)   tfxijim  Cr. 
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Last  ventral  segment  not  so  fringed,  and  with  a   large  apical  projection 

(   Kansas)   dcplanata  Cr. 

14.  Last  ventral  segment  with  a   strong  fringe  of  black  hair;  first  abdominal 

segment  red;  middle  of  scutellum  with  an  impunctate  line  (Mexico) 
r/uiiu7>ifca  Cr. 

Last  ventral  segment  not  so  fringed   15 

15.  Last  ventral  segment  very  narrow,  not  notched  at  sides  (Mexico) "*  zapotcca  Cr. 

Last  ventral  segment  notched  at  sides,  legs  red  (dark  \\\  octodcntata  )   16 

16.  Scutellum  with  a   rather  large  median  projection    17 

Scutellum  without  any  projection   18 

17.  Lateral  teeth  of  scutellum  slender  ( Illinois)  ....  gernmna  Ox. 

Lateral  teeth  of  scutellum  broad  (Mexico)   lotonaca  Cr. 

18.  Last  dorsal  segment  narrowed  and  strongly  keeled  apically,  looking  like 

a   chicken’s  beak;  size  larger  than  octodentala  or  (?/////>(  Texas )   in  si/a  Cr. 

Last  dorsal  not  so   19 

19.  Larger;  last  dorsal  long  (   Mexico)     nu’.xiauta  Cr. 

Smaller;  last  dorsal  shorter   20 

20.  .\bdominal  hair-bands  white    oc/oden/ata  Say,  Cresson 

.\bdominal  hair-bands  stained  with  yellowish   a/ii/is  Cr. 

( Robertson  calls  octodeniaia  “Say”  of  Cresson,  C.  sa\'i  rob.,  and 

regards  aliilis  as  the  real  octodentata.  However,  he  admits  that  j-in/was 

included  in  octodentata  by  Say.  ) 

21.  Last  ventral  ending  in  a   very  long  spine,  and  with  a   very  long  fringe  of 

black  hair  (   Cuba  )   nhlerii  Cr. 

Last  ventral  not  so  ending   22 

22.  Last  ventral  broad,  fringed  with  hair,  and  not  notched  at  the  sides  23 

Last  ventral  notched  at  sides   -   ....  24 

23.  Smaller;  last  ventral  with  a   very  small  apical  point  or  spine  (   Pa. ) 

modesta  Smith. 

Larger;  last  ventral  without  such  a   point  (Colorado)  .   aiternata  Say. 

24.  Last  ventral  very  broad,  abruptly  narrowed,  the  apical  process  forming 

about  an  equilateral  triangle;  scutellum  with  a   median  tubercle 

(Colorado)  .       aperta  Cr, 

Last  ventral  not  so;  sculellum  without  a   median  tubercle,  last  dorsal 

not  curved  upwards  at  end   25 

25.  Last  dorsal,  seen  from  above,  abruptly  narrowed   26 

Last  dorsal,  seen  from  above,  not  abruptly  narrowed   27 
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26.  Part  of  last  dorsal  beyond  the  constriction  much  larger  than  wide 

( N.  Y.  )       liubitata  .Smith. 

Part  of  last  dorsal  beyond  the  constriction  almost  as  wide  as  long  (   N.Y. ) 
covistoikii  Cr. 

27.  Legs  red  (   Cuba )   rjtfifes  Ctwix. 

Legs  black      28 

28.  Pubescence  strongly  tinged  with  yellow  (Colchester,  England) 

*•  aaiminatn  Nylander. 
Pubescence  white  or  faintly  tinged  with  yellow   29 

29.  Scutellar  teeth  moderately  long;  last  dorsal  rather  short,  but  pointed 

(N.Y.)   quadriikniata,  Linn.  Cresson. 

Scutellar  teeth  short;  last  dorsal  longer   30 

30.  Larger;  13mm.  long  (N.  Y.)    lucrosa  Cr 

Smaller;  hardly  12mm.  long;  abdomen  more  slender  and  more  closely 

punctured  (Connecticut)   moesta  Cx. 

I   take  this  opportunity  to  state  that  Bombus  medius  Cresson,  supposed  to 

have  been  collected  by  Suckley  in  Utah,  is  really  Me.xican.  Prof.  C.  H   T. 

Townsend  took  it  abundantly  near  San  Rafael,  on  the  Rio  Nautla,  State  of  Yera 

Cruz,  March  8   to  April  8,  on  si.x  different  species  of  flowers  (his  numbers  4,  15, 

19,  23,  25  and  28),  and  I   find  specimens  labelled  “Mexico”  both  in  the  collection 
at  Philadelphia  and  that  at  Washington. 
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I'WO  NEW  MVMARID.i:. 

liY  A.  ARSK.NK  CUUAULT,  WASHI  NC.  I'ON.  I).  C. 

Camptoptera  metotarsa  sjjecies  noveni. 

Female.  Length,  0.90  mm. 

■Shining  black,  the  abdomen  polished  black.  Legs,  excepting  the  coxae  and 

apical  joint  of  tarsi,  basal  three-fourths  of  scape,  and  the  venation,  brown. 

Head  about  as  wide  as  the  thorax,  the  eyes  subovate,  coarse,  and  very  dark 

red;  ocelli  inconspicuous.  Head  and  thorax  coarsely  shagreened,  the  latter  short 

and  convex,  slightly  longer  than  abdomen;  parapsidal  furrows  absent,  .\bdomen 

depressed,  short,  oval.  Legs  long,  the  first  tarsal  joint  long,  the  coxae  rather 

large  and  coarsely  shagreened,  the  posterior  femur  with  a   convexity  or  swelling 

in  the  middle  of  its  upper  margin.  \\'ings  iridescent,  very  slightly  clouded,  the 
fore  wings  narrow,  curved,  the  marginal  fringes  rather  long.  Body  nearly  hair- 
less. 

-Vntennae  elbowed,  about  as  long  as  the  body,  9-jointed.  Scape  very  long, 

subclavate,  narrowed  basally,  about  as  long,  or  not  quite  so,  as  the  next  three 

joints  combined,  or  about  five  times  the  length  of  the  pedicel.  Pedicel  short, 

very  much  smaller,  obconic.  Joints  3   and  4   slender,  cylindric,  4   longer,  about 

twice  the  length  of  the  pedicel,  both  slenderer  than  the  scape  and  pedicel;  5,  6, 

and  7   equal,  columnar,  stouter  than  3   and  4,  but  much  shorter,  yet  far  longer 

than  the  pedicel.  Joint  8   equal  to  5,  6,  and  7,  but  slightly  stouter.  t'lub 
cylindric,  not  as  long  as  the  scape,  but  much  stouter,  about  equal  in  length  to  6. 

7,  and  8   combined. 

From  a   single  female  captured  while  jarring  peach  at  .\rlington,  Virginia, 

June  2,  1905.  -V  rather  large  and  striking  species. 

Type. — No.  8941,  Lnited  States  National  Museum. 

Polynema  picipes  species  novem. 

Female.  Length,  0.73  mm. 

Whole  body  piceus  black,  shining;  all  of  the  legs  excepting  anterior  coxae 

which  are  concolorous  with  body,  basal  portions  of  femora,  and  tips  of  the  tarsi 

which  are  dusky,  straw  yellow.  Oral  area  and  tip  of  abtlomen  beneath  jiale 

yellowish.  Femora  darker  than  rest  of  the  legs.  Basal  antenn.m  concolorous 

with  legs;  joints  3-6  darker;  joints  7   and  8   brown;  9,  or  the  club,  piceus;  the 

scape  darker  at  extreme  base.  Eyes  very  dark;  ocelli  ruby  red. 

Head  rounded,  concaved  along  the  face.wider  than  thorax;  vertex  roughened, 

front  smooth.  Thorax  about  etpial  to  abdomen,  narrow,  polished,  the  parajrsidal 
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furrows  deep  and  broad,  the  scutellum  rounded  posteriorly,  and  smooth.  Post- 

scutelluin  obtusely  triangular,  striate,  separated  from  the  scutellum  by  a   semi- 
circle of  small  foveae  on  the  posterior  margin  of  the  latter.  .A.bdomen  regularly 

ovate  (dorsal  aspect),  its  tip  abruptly  pointed  and  acute,  apical  segment  hairy  at 

tip;  polished.  Segments  i   and  2   about  equal,  one-half  longer  than  3   and  4. 

Wings  normal,  iridescent,  the  marginal  fringes  moderately  long.  Venation  pale 

yellowish.  Petiole  yellowish. 

.\ntennae  9-jointed.  Scape  longer  than  pedicel,  nearly  as  long  as  pedicel 

and  first  funicle  joint  combined.  Pedicel  cylindrical  oval,  not  as  long  as  joint 

4;  3   much  smaller,  subequal  to,  or  slightly  larger  than.  7   and  8;  4   long,  cylindric, 

by  far  the  longest  funicle  joint,  shorter  than  scape,  or  slightly  shorter  than  joints 

5   and  6   combined.  Joints  5   and  6   equal,  oval,  each  much  shorter  than  4,  much 

longer  than  7   or  8;  the  latter  equal  or  subequal  to  3,  or  smaller.  9,  or  the  club, 

conspicuously  larger,  elliptical. 

Supposedly  bred  from  the  eggs  of  Anthonomus  quadri^ihbus  Say  in  the 

fruit  of  Crataegus,  sent  in  by  Mr.  J.  H.  Beattie  from  Fort  Valley,  Georgia,  in  con- 

nection with  the  Deciduous  Fruit  Insect  Investigations,  Bureau  of  Entomology, 

United  States  Department  of  Agriculture.  The  supposition  is  doubtful,  the  eggs 

of  other  insects  evidently  being  present,  as  four  distinct  Mymarids  and  one 

species  of  Trichogrammidae  appeared  from  time  to  time  from  the  jars  containing 

the  infested  fruit.  These  were  species  of  Gonatocerus,  Polynema,  and  Ooctonus, 

genera  of  Mymarida;,  and  an  undescribed  Trichogrammid,  near  Paraceutrolua. 

The  hosts  are  therefore  but  obscurely  indicated.  Described  from  two  females. 

June  20,  1905. 

Type. — No.  8943,  FTnited  States  National  Museum. 
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LIFE  HISTORIES  OF  NORTH  AMERICAN  GEOMETRID.E.— LXII. 

BY  HARRISON  G.  DYAR,  WASHINGTON,  D.  C. 

Leptomeris  quinqiieliuearia  Packard.  This  species  occurred  to  me  in  the 

Platte  Canyon,  Colorado  in  July.  Eggs  obtained  July  10  hatched  in  six  days, 

the  larva;  were  matured  on  August  8   and  the  imagoes  began  to  emerge  on  August 

23.  The  weather  was  very  warm.  I   met  with  the  species  again  at  Kaslo, 

British  Columbia,  obtaining  eggs  on  June  17  which  hatched  in  eight  days.  The 

larvse  grew  very  slowly,  reaching  the  fourth  stage  in  August  and  hibernated 

without  becoming  mature.  'I'he  weather  was  cold  and  rainy  all  the  season. 

Rrp.  Laid  loose,  rolling  about.  Elliptical,  one  diameter  less  but  not  flat- 

tened, micropylar  end  truncated  scpiarely  and  rather  distinctly,  the  other  end 

rounded.  .About  12  straight,  parallel,  longitudinal  ribs,  elevated,  [with  a   fine 

waved  sharp  crest,  ending  bluntly  at  the  truncation,  confused  into  reticulations 

at  the  other  end  Cross-striae  fine,  mostly  parallel,  a   little  raised,  forming  cells 

three  times  as  wide  as  long.  Micropylar  end  coarsely  reticulate,  a   little  bulging, 

the  marginal  reticulations  joining  the  ribs  which  round  over  the  edge  of  the 

truncation,  being  wfithout  bordering  ridge.  ITniformly  whitish  yellow,  soon 

turning  deep  pink.  Size  .65  x   .5  x   .4  mm. 

Shipe  J.  Head  rounded,  free,  erect,  sordid  testaceous.  Body  elongate, 

.slender,  normal,  whitish,  the  dorsum  broadlv  dark  brown,  diffusely  narrowed  at 

the  anal  end,  obsoletely  divaricate  on  joint  2;  a   similar  broad  subventral  band 

staining  the  feet  of  joint  10;  anal  feet  pale,  thoracic  feet  partly  brown. 

Tubercles  and  setae  obscure,  the  setie  short,  narrowly  club-shaped. 

Stage  II.  Head  rounded  bilobed,  erect,  dull  whitish  spotted  on  the  face, 

the  vertex  and  sides  thickly  brown  mottled;  width. 4   mm.  Body  slender,  pale 

greenish,  finely  annulate.  Dorsal  and  .subventral  bands  of  dark  purple  brown, 

the  latter  segmentarily  submaculate  in  darker;  traces  of  a   white  edge  to  the  dor- 

sal band  and  obscure  line  stigmatally. 

Stage  III.  Head  rounded,  oblique,  clypeus  whitish,  lobes  more  yellowish, 

brown  dotted  in  the  vertical  suture  and  in  a   darker  stripe  over  the  center  of 

lobe;  width  .6  mm.  Body  slender,  finely  annulate.  Dorsal  line  dark  brown, 

composed  of  a   fine  subdorsal  line  and  a   large  dorsal  one  w'hich  widens  segment- 

arily to  be  confluent  with  the  subdorsals;  rest  dull  green,  slightly  silky  shining; 

a   faint  subventral  brown  shade  joining  brown  segmentary  spots.  Thoracic  feet 

brown,  abdominal  ones  green,  the  foot  of  joint  10  brown  before. 

Stage  IV.  Head  whitish,  a   straight  line  of  dark  mottling  over  the  lobes  and 
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a   short  paler  line  each  side  of  the  vertical  suture;  width  .9  mm.  Body  moder- 

ately slender,  straight,  the  central  segments  three  times  as  long  as  wide  and 

finely,  numerously  annulate.  Dorsum  brown,  undulating,  cut  by  a   dorsal  line 

which  is  dark  brown  on  the  segments,  yellowish  in  the  incisures;  a   subdorsal 

black  shaded  line;  sides  and  especially  the  subventral  fold  pale  yellow;  venter 

broadly  black,  pulverulent,  cut  by  a   broken  subventral  yellowish  line.  Feet 

pale,  the  abdominal  ones  pale  outwardly.  Marks  all  pulvurulent  and  shaded. 

General  appearance  dark  brown  with  yellow  line  on  subventral  fold 

Stage  Head  rounded,  slightly  bilobed,  clypeus  large,  held  obliquely  flat, 

antennae  large,  projected;  whitish  on  the  clypeus,  the  verte.x  about  the  sutures 

brown,  a   nearly  black  mottled  stripe  over  the  center  of  the  lobe,  the  space  between 

yellowish  white;  sides  white,  sparsely  brown  mottled;  width  1.2  min.  Body 

slender,  normal,  held  straight,  finely  annulate;  yellowish  white,  a   broad  diffuse, 

dorsal  band,  widened  on  the  segments;  narrow  lateral,  narrow  stigmatal  and  nar- 

row subventral  brown-black  lines,  a   broad  segmentally  widened  ventral  band 

sometimes  pale  or  diluted  medially.  Lines  pulverulent,  not  very  definitely 

edged,  more  or  less  confluent.  The  subventral  fold  shows  distinctly  pale  yellow. 

Some  larvae  were  light  brown,  others  heavily  black  marked,  others  partly  red- 

brown,  partly  black.  Tubercles  and  setae  small,  obscure,  spiracles  black;  tho- 

racic feet  pale,  sordid,  appressed;  abdominal  ones  appro.ximated,  whitish  outwardly 

dark  brown  within. 

Pupation  in  a   slight  cocoon  at  the  ground.  The  larvae  were  fed  on  Pa/v- 

ga/ium,  their  natural  food  plant  not  being  determined,  though  I   suppose  they 

will  feed  on  various  low  plants. 
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BY  ROLAND  HAYWARD,  MILTON,  MASS. 

Some  years  ago  I   published  a   short  note  on  the  secondary  sexual  characters 
of  the  North  American  species  of  Omophron  (   Psyche,  ix,  p.  304),  in  which  1   re- 

ferred to  the  dilatation  of  the  first*  joint  of  the  middle  tarsi  in  the  males  ot  a 

large  majority  of  our  species  of  that  genus.  Until  a   short  time  ago  I   was 
unaware  of  the  occurrence  of  this  character  elsewhere  in  the  Carabinm,  though 
quite  frequently  observable  in  several  groups  of  the  sub-family  Harpalinte. 

My  attention,  however,  was  recently  called  by  Mr.  E,  A.  Schwarz  to  the 
fact  that  U.  G.  Thomson  (   Bull.  Soc.  Ent.  Erance,  1883,  p   cxii)  had  pointed  out 
that  in  three  European  species  of  Notiophilus  {,i,/uatRus  Linn,  palnslris  Duft.  and 

I’i^uttalus  Eab.)  the  first  joint  of  the  middle  tarsi  is  dilated  and  spongy  beneath 
in  the  males.  1   was  thus  led  to  an  examination  of  the  .North  American  species. 
.Males  have  been  seen  of  all  those  known  to  occur  within  our  faunal  limits  except 
aquahcus  Linn,  and  obsninis  Eall.  Jfased  upon  this  character  they  may  be 
divided  into  two  groups.  Of  these  the  first  contains  ai/uaticus  Linn.,  svlvaticits 
Esch.,  haniyi  Putz.  and  nite7is  Lee.,  in  all  of  which  the  basal  joint  is  dilated  in 
the  males,  and,  in  the  first  three  at  least,  spongy  beneath.  Whether  the  latter 

character  occurs  in  niteus  I   have  been  unable  to  ascertain,  as  the  only  specimen 
that  I   have  been  able  to  study,  i.  e. :   Leconte’s  type,  is  so  mounted  that  only  the 
upper  surface  of  the  joint  is  \dsible;  but  in  all  probabilitv  it  agrees  with  the  other 

species,  .-klthough  not  seen  by  myself,  I   have  included  aquaticits  on  Thomson’s 
authority.  In  the  second  series  the  joint  is  simple  as  in  the  females  Here  are 

included  (eneus  Hbst.,  semioptuus  Y.'S.cP..  scmisiriatus  Say  and  sihiricus  Mots. 
1   he  tarsi  are  but  narrowly  dilated  in  the  males  of  all  our  species.  Phis 

applies  to  the  anterior  tarsi  as  well  as  to  the  basal  joint  of  the  middle  pair. 
M.  I   ierre  Lesne  (Bull.  Soc.  Ent.  I-rance,  1888,  p.  clxv)  calls  attention  to 

a   character  common  to  many  C   .arabida;  which  he  has  observed  in  the  European 
species  of  .Notiophilus,  i.  e. :   that  the  anal  segment  has  one  setigerous  punctuie 

each  side  at  tip  in  the  males,  two  in  the  females.  'Phis  applies  to  all  the  species 
of  our  fauna  that  I   have  seen.  Of  mtens  the  male  alone  is  known  to  me,  in  which 
the  anal  segment  is  unisetose  each  side.  Aquaticus  .and  ohscurns  are  both 
unknown  to  me  in  nature. 

•Erroneously  printed  "second,”  but  corrected  ibid,  p.  335. 
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A   LIST  OF  THE  SPECIES  OF  CATOCALA  TAKEN  AT  GROTON  AND 

W   INCH  EN  DON,  MASS  AC  H   US  ETTS. 

BY  WILLIAM  N.  SOUTHER,  GROTON,  MASS. 

The  following  list  of  species  of  the  genus  Catocala,  have  been  taken  in  the 

vicinity  of  Groton  and  Winchendon,  Mass.  Those  marked  with  an  asterisk  have 

been  collected  in  both  places,  while  Catocala  7ninuta  and  C.  hriseis  have  only  been 

found  at  Winchendon. 

Catocala  *nuHlis  Hbn.,  June  lo,  quite  common. 

*   arnica  Hbn.,  July  22,  not  common. 

arnica  Hbn.,  var.  nerissa  Hy.  Edw.,  July  24,  not  common. 

*gracilis  h'dw.,  July  25,  not  common. 
viinuta  Edw.,  August  i,  rare. 

*grytiea  Cram.,  August  3,  common. 

crataegi  Saund.,  var.  hlandula  Hulst,  July  25,  quite  common. 

* ultronia,  Hbn.,  July  20,  common. 

coccinata  Grt.,  July  24,  not  common. 

*cerogama,  Gn.,  August  19,  not  common. 

*///(rCram.,  July  15,  common. 

*ilia  Cram.,  var.  uxor  Gn.,  July  15,  common. 

iha  Cram.,  var.  2oe  Behr.  July  20,  rare. 

*pa>ia,  Gn.,  July  20,  quite  common. 

*Hnijuga  Wlk.,  August  14,  quite  common. 

briseis  Edw.,  August  i,  not  common. 

*cara  Gn.,  August  26,  common. 

*concu7)ihcns  Wlk.,  August  20,  common. 

*a77iatnx  Hbn.,  August  25,  not  common. 

*a7iti7iy77ipha  Hbn.,  August  2,  common. 

badia  G.  and  R.,  July  24,  rare. 

*habilis  Grt.,  .August  25,  common. 

*paleoga7/7a  Gn.,  August  14,  common. 

paleoga77ta  Gn.  vnx.  phala/iga  Grt.,  July  20,  rare. 

*7ieoga/7ia  S.  and  A.,  .August  20,  rare. 

*//(?/; /.V  Grt.,  September  i,  quite  common. 

*/-elicta  Wlk.,  .August  25,  not  common. 

*7-elicta  Wlk.,  va.x. p/i/y//ia  Hy.  Edw.,  .August  8,  rare. 

*/-elicta  Wlk.,  var.  bia7/ca  Hy.  Edw.,  .August  28,  rare. 
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epione  Dru.,  July  26,  common. 

robinsonii  OsxX.,  August  iS,  rare. 

rctecta,  Grt.,  .\ugust  20,  common. 

7'idut!,  S.  and  August  25,  common. 

obsairci  Strck.,  July  7,  .August  18,  rare. 

*/ris/is  Kdw.,  .August  8,  rare. 
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SOME  NEW  EUCERINE  BEES  FROM  THE  WEST. 

RY  T.  n.  A.  COCK.ERELL,  BOULDER,  COLr)RADO. 

Melissodes  herricki,  n.  sp. 

$   Length  about  13;^  mm.,  robust,  black,  densely  covered  above  with  short 

fulvous  pubescence,  very  bright  orange-fulvous  on  thorax;  on  abdomen  thinner, 

showing  the  black  shining  surface  through,  but  the  hind  margins  of  segments  2   to 

6   broadly  testaceous,  and  covered  by  fulvous  hair-bands;  face,  cheeks,  pleura 

and  ventral  surface  generally  with  white  hair;  legs  also  with  white  hair,  but  the 

knee-tufts  ochreous,  hair  on  outer  side  of  tibiae  slightly  yellowish,  and  that  of 

inner  side  of  tarsi  pale  orange;  small  joints  of  tarsi  ferruginous;  spurs  ferruginous- 

Eyes  large,  greyish-brown;  facial  quadrangle  much  longer  than  broad;  clypeus 

light  lemon  yellow,  the  anterior  edge  ferruginous;  labrum  cream-color,  densely 
covered  with  white  hair;  mandibles  entirely  black;  antennae  of  only  moderate 

length  (about  7mm),  black;  flagellum  brown-black  beneath,  with  obscure  lighter 

dots  on  the  joints;  tegulae  ochraceous;  wings  dusky  hyaline,  nervures  dark  fus- 

cous; second  submarginal  cell  broader  than  high,  but  by  no  means  so  long  as 

first;  second  transverso-cubital  nervure  with  a   curious  double  curve;  first  r.  n. 

joining  second  s.  m.  not  far  from  its  end;  third  s   m.  abruptly  angled  outwardly; 

apical  plate  of  abdomen  with  the  margins  gently  concave,  not  notched. 

9   Looks  like  the  $ ,   but  abdomen  rather  broader,  and  appearing  entirely 

fulvous,  the  pubescence  being  thick  and  the  tegument  yellowish;  hair  of  apex 

very  bright  orange-fulvous;  hair  of  legs  more  decidedly  fulvous-tinged,  that  on 

outer  side  of  middle  tibiae  shining  light  fulvous,  that  on  inner  side  of  basal  joint 

of  hind  tarsi  ferruginous;  scopa  of  hind  legs  fulvous-tinted,  long  and  beautifully 

plumose;  facial  quadrangle  about  square;  clypeus  and  labrum  black,  the  hair  of 

the  latter  tinged  with  yellowish;  apical  half  of  mandibles  mainly  fulvous,  anten- 

nae dark,  third  joint  longer  than  4   +   5,  flagellum  slightly  brownish  beneath.  The 
double  curve  of  the  second  t.  c.  is  as  in  the  $   . 

Hah. — New  Mexico  ( H.  Snoiii)\  no  locality  given,  but  the  specimens  are 

numbered  91  (   $   )   and  92  (   9   ).  Named  afterthe  late  Dr.  C.  L.  Herrick,  in  recog- 

nition of  his  important  work  on  the  geology  and  zoology  of  New  Mexico,  carried 

on  with  indefatigable  zeal  for  many  years  in  spite  of  poor  health  and  other  diffi- 

culties. Superficially,  this  fine  insect  looks  just  like  M.  townsendi  CklL,  but  it  is 

easily  distinguished  by  the  color  of  the  antennae  and  of  the  hair  of  the  scutel- 
lum.  In  the  form  and  color  of  the  abdomen  the  female  M.  herricki  is  like  male 

M.  iownseitdi. 
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.\Lclissodes  cpidiarina,  n.  sp. 

9   Length  nearly  12  mm.,  rather  stout,  with  a   long-oval,  convex  abdomen; 
black  head  and  thorax  with  abundant  white  pubescence,  becoming  mouse-color 

dorsally,  with  much  black  on  vertex;  mesothorax  except  in  front,  and  scutellum; 

eyes  dark  grey-brown;  facial  quadrangle  broader  than  long;  clypeus  strongly  and 
extremely  and  densely  punctured;  labrum  covered  with  white  hair;  mandibles 

entirely  black;  flagellum  bright  ferruginous  beneath  beyond  second  joint;  meso- 

thorax moderately  shining,  with  distinct,  not  very  close  punctures;  scutellum  more 

closely  punctured;  tegulae  piceous,  with  light  hair,  and  a   few  black  hairs  inter- 

mixed; wings  strongly  dusky,  with  a   reddish  tint;  nervures  piceous;  second  s.  m. 

broad  but  oblique,  not  narrowed  above,  receiving  the  first  r.  n.  not  far  from  its 

end;  third  s.  m.  narrowed  rather  more  than  half  to  marginal;  legs  black,  small 

joints  of  middle  tarsi,  and  hind  tarsi,  becoming  ferruginous;  hair  of  legs  pale, 

ferruginous  on  inner  side  of  tarsi,  scopa  of  hind  legs  yellowish  and  strongly 

plumose;  abdomen  with  light  hair  at  base  and  sides,  and  long  recumbent 

yellowish  hairs  on  third  and  fourth  segments,  not  abundant  enough  to  alter  the 

general  dull  black  effect;  on  second  segment  is  an  even,  rather  broad,  entire  sub- 

apical  band  of  cream-colored  tomentum;  two  apical  segments  with  black  hair, 

tufts  of  white  showing  laterally;  ventral  segments  fringed  with  pale  hair,  hair  on 

last  segment  fuscous.  The  middle  trochanters,  and  the  adjacent  base  of  their 

femora,  have  each  a   curious  patch  of  ferruginous  pubescence.  Third  joint  of 

maxillary  palpi  long;  fourth  well-developed  and  cylindrical. 

ILab. — Oak  Creek  Canyon,  Arizona,  6eoo  ft.,  July  {E.  //.  Snow).  Very  dis- 

tinct by  the  one-banded  abdomen,  which  gives  it  a   curious  superficial  resemblance 

to  Epicharis  tnncuZata  Smith.  A   variety  (Snow  443)  has  two  bands,  the  addi- 

tional one  at  the  base  of  the  second  segment;  in  this  example  the  eyes  are  sea- 

green.  This  may  be  called  var.  a. 

ALelissodc.'!  /enuiia?sis,  n.  sp. 

2   Length  about  9   mm.;  black,  shining,  head  and  thorax  with  rather  abundant, 

long,  dull  white  hair,  nowhere  mixed  with  black,  the  disc  of  thorax  nude;  eyes 

light  grey;  facial  quadrangle  nearly  square,  but  broader  above  than  below;  front 

bare,  very  black  and  shining;  clypeus  bright  lemon-yellow,  its  anterior  edge 

black;  labrum  black;  mandibles  black,  the  apical  half  reddened;  antennae  nearly 

9   mm.  long,  entirely  dark,  the  flagellum  obscurely  reddish  beneath,  without  pale 

dots,  the  joints  with  more  or  less  distinct  longitudinal  keels;  mesothorax  very 

shiny,  with  close  well-defined  punctures;  at  the  posterior  middle  the  punctures 

are  .sparse;  scutellum  similarly  shiny  and  punctured,  and  with  a   little  median 
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longitudinal  keel  on  its  anterior  half;  tegulae  piceous,  with  reddish  margins; 

wings  clear,  almost  milky,  suffused  with  ferruginous  towards  the  base;  nerv'ures 

ferruginous,  second  s.  m.  oblique,  rather  broader  than  high,  receiving  the  first 

r.  n.  about  the  beginning  of  its  last  third;  legs  black,  with  scanty  pale  hair,  claw- 

joints  ferruginous;  spurs  yellowish-white;  middle  and  hind  tarsi  very  long  and 

slender;  basal  joint  of  hind  tarsi  flattened  but  very  narrow,  not  hairy;  abdomen 

black,  the  hind  margins  of  the  segments  very  broadly  whitish-hyaline;  first  seg- 

ment with  long  dull  white  hair;  the  other  segments  with  scanty  pale  hair,  not 

forming  definite  bands,  but  apparently  largely  denuded;  apical  plate  broad, 

deeply  notched  on  each  side;  the  usual  four  lateral  spines;  venter  normal. 

Hah.  — Arizona  (precise  locality  not  given),  Aug.  1902  {   F.  H.  Sni}<v,  1797). 

Very  easily  known  from  J/.  confusa  Cr.  and  M.  microsiii-fa  CklL,  by  the  slender 
tarsi. 

Afclissodcs  hexacantha,  n.  sp. 

S   Length  about  ii  mm.;  black,  rather  robust;  antennae  comparatively 

short,  hardly  7   mm.  long;  flagellum  bright  ferruginous  beneath,  except  at  base, 

but  the  apical  margins  of  the  joints  narrowly  darkened;  third  antennal  joint 

more  than  twice  as  long  as  second;  head  and  thorax  with  abundant  light  hair, 

whitish  on  face  and  beneath,  pale  ochreous  dorsally,  that  on  disc  of  scutellum 

and  posterior  disc  of  mesothorax  black,  but  a   band  of  ochreous  between  the  black 

of  mesothorax  and  scutellum:  vertex  with  a   very  few  black  hairs  at  the  sides;  eyes 

pale  greyish-green;  facial  quadrangle  about  square;  clypeus  strongly  and 

extremely  densely  punctured,  black,  with  a   yelhno  Iransversc  band  adjacent  to  the 

anterior  margin-,  labrum  black;  mandibles  black,  with  a   fulvous  apical  stripe;  meso- 

thorax shining,  with  strong  rather  close  punctures;  scutellum  also  strongly 

punctured;  tegulae  shining  black,  with  light  ochreous  hair;  wings  slightly  dusky, 

with  a   yellowish  tint;  nervures  piceous;  second  s.  m.  very  large,  not  narrowed 

above,  but  oblique,  receiving  the  first  r.  n.  not  far  from  its  end;  third  s.  m. 

narrowed  more  than  half  to  marginal;  legs  black,  with  yellowish-white  hair; 

small  joints  of  tarsi  becoming  ferruginous;  spurs  pale  reddish;  hair  on  inner  side 

of  tarsi  pale  dull  orange;  abdomen  rather  broad,  with  yellowish-white  pubescence, 

forming  subapical  band  on  segments  2   to  4,  but  no  defined  basal  one  on  2;  hind 

margins  of  segments  broadly  brownish-hyaline;  pubescence  of  fifth  and  sixth  seg- 

ments chocolate-color;  apical  plate  squarely  notched  at  sides;  last  three  segments 

spined  laterally,  the  first  pair  of  spines  small,  the  second  very  large,  the  third 

slender. 

Hab: — Arizona  (precise  locality  not  stated),  .\ug.  1902  {F.  H.  Snoie>,  447). 
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The  antennae  are  very  much  shorter  than  in  J/.  /ristis  (Til.  On  account  of  the 

clypeal  marking,  this  might  be  confused  with  Xenog/ossa  pruiiwsa  and  A',  angelica, 
but  it  is  very  easily  known  from  these  by  the  black  tegulae  and  black  hair  on  scut- 
ellum 

Three  other  specimens  are  numbered  (Snow  coll.  )   2026  (Oak  Creek  Canyon, 

.■\riz.,  6000  ft.  .-Vugust),  2027  (also  Oak  Creek  Canyon)  and  1053  (.-Vrizona);  the 

last  is  much  worn.  These  show  that  the  species  varies  as  follows: — 

Var.  a.  Thora.x  above  without  black  hair,  except  a   very  few  ( probably  not 

half  a   dozen)  on  posterior  middle  of  mesothorax,  the  dark  hair  remaining  at 

sides  of  vertex,  however.  Hair  of  fifth  and  sixth  abdominal  segments  black.  No. 
2026. 

^Tr.  b.  Black  hair  very  distinct  on  scutellum;  lower  half  of  clypeus  yellow, 

with  a   pointed  process  of  yellow  directed  upwards  in  the  middle  line.  No.  2027. 

War.  c.  Yellow  of  clypeus  reduced  to  a   small  stripe,  about  one-third  as  long 

as  width  of  clypeus.  No.  1053. 

Me/issoiies  ///pros/p/urfd,  n.  sp. 

9   Length  about  1 2   to  13  mm  ;   breadth  of  abdomen  about  5   mm.,  or  slightly 
over,  a   rather  large  robust  species,  having  about  about  the  size,  build,  and 

pattern  of  abdominal  banding  of  AL.  ?>iarti>ii  CkW.,  but  the  abdominal  bands  are 

creamy-tinted,  and  considerably  broader;  the  pattern  referred  to  consists  of 

broad  entire  bands  on  segments  3   and  4,  and  2   with  an  entire  basal  band,  and  a 

broadly  interrupted  median  one,  the  lateral  segments  of  the  later  pointed  mesad, 

but  not  or  hardly  oblique.  The  basin  of  the  first  segment  is  covered  with  white 

tomentum  (no  dark  intermi.xed ),  and  the  fifth  and  sixth  segments  are  co\'ered 

with  black  hair,  long  white  hair  showing  at  the  extreme  sides  of  the  fifth;  the 

hair  of  the  venter  is  black,  except  quite  at  the  sides,  where  it  is  white.  Eyes 

reddish  or  grey;  facial  quadrangle  a   little  broader  than  long:  clypeus  strongly 

and  extremely  densely  punctured;  mandibles  with  a   brilliant  orange  apical  stripe; 

antennae  dark,  Hagellum  faintly  reddish  beneath;  hair  of  face,  cheeks  and  pleura 

white,  of  head  and  thorax  above  pale  ochreous;  vertex  with  some  black  hairs, 

especially  behind  ocelli;  hind  part  of  mesothorax  with  a   large  patch  of  black 

hair,  disc  of  scutellum  also  covered  with  black;  tegulae  black,  with  pale  ochrace- 

ous  hair;  wings  smoky,  nervures  black;  second  s.  m.  very  large  and  broad, 

oblique,  receiving  the  first  r.  n.  near  the  beginning  of  its  last  third;  third  t.  c. 

bent,  not  angled;  legs  black;  hair  of  femora  dull  white;  of  anterior  and  middle 

tibiae  dull  wliite,  with  nearly  half  the  outer  side  (divided  obliquely)  black,  and 

the  short  hair  on  the  inner  side  of  anterior  tibiae  black;  hair  of  anterior  and 
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middle  tarsi  black;  of  hind  tibiae  long  (plumose  on  outer  side)  and  stained  with 

pale  fulvous,  some  of  the  apical  hairs  on  inner  side  tipped  with  black;  basal  joint 

of  hind  tarsi  with  long  pale  fulvous-tinged  hair  covering  basal  half  outside,  other- 

wise the  hair  is  black,  long,  coarse  and  abundant  on  inner  side.  Third  joint  of 

maxillary  palpi  long. 

Hab. — Oak  Creek  Canyon,  Arizona,  6000  ft.,  .Aug.,  2?.  {Stiow,  1988  and 

1993.)  Easily  known  for  M.  martiiii  C^\.,  by  the  color  of  the  hair  on  the  legs, 

the  white  hair  showing  at  sides  of  fifth  abdominal  segments,  and  the  narrower 

face.  The  black  hair  on  thorax  above,  and  other  characters,  separate  it  from 

M.  blakci,  Ckll.  It  really  has  a   good  deal  of  affinity  with  M.  glamwodensis  Ckll., 

but  is  more  robust,  and  is  distinguished  by  the  ochreous  and  black  hair  of  thorax 

above,  the  hair  on  inner  side  of  hind  tibiae  not  black,  their  spurs  longer,  the  hind  one 

gently  curved.  It  is  conveniently  distinguished  from  M.  viysops  Ckll.,  by  the 

light  hair  of  the  pleura,  and  the  bicolored  middle  tibiae. 

Mebissoi/es  se7nitrisHs,  n.  sp. 

$   This  is  exactly  what  a   hybrid  between  M.  fristis  and  M.  vienuacha  might 

be  imagined  to  be  like.  It  has  precisely  the  stature,  pubescence,  etc.  of  AI.  7nen- 

uacha,  but  the  clypeus  is  wholly  black  (densely  covered  with  white  hair),  the  face 

is  considerably  broader,  and  the  eyes  are  reddish-grey.  The  mandibles  and 
labrum  are  black;  there  is  no  black  hair  on  the  disk  of  the  thorax.  From  AI. 

tis  it  differs  in  having  the  stature  of  )7ie7iuacha,  and  the  nervures  piceous  or  very 

dark  brown;  the  width  of  the  face  agrees  with  Iristis.  Tegulae  black,  as  in  f/istis. 

The  insect  is  to  Iristis  much  as  7)ie7iuacha  is  to  agilis. 

Hab. — Oak  Creek  Canyon,  Arizona,  6000  ft.,  July.  {F.  H   S7ww,  2009.) 

Alclissodes  p/xHanta,  n.  sp. 

$   .   This  looks  just  like  AI.  se77iiirisiis,  and  was  placed  with  it  until  the  very 

different  head  was  observed.  The  eyes  are  black  and  very  prominent,  and  the 

face  is  narrowed  below,  so  that  the  length  of  the  facial  quadrangle  is  considerably 

greater  than  its  breadth  at  the  lowest  point;  the  face  is  very  densely  covered  with 

long  pure  white  hair,  and  the  clypeus  is  of  a   curious  greyish-white  color;  the 

mandibles  are  entirely  black,  except  a   small  yellowish  apical  stripe;  the  labrum  is 

black,  with  a   large  yellowish-white  spot.  The  maxillary  palpi  are  normal  for 

Alelissodes,  with  the  last  joint  minute.  I’he  antennae  are  about  7mm.  long,  or 
rather  more,  with  a   rather  stout  flagellum,  which  is  dark  chestnut-red  beneath. 

Tegulae  black;  nervures  rufo-fuscous,  wings  perfectly  hyaline,  rather  milky; 

seamd  s.  7/1.  extre77iely  la/ge,  huger  tha/i  fi/st,  broader  than  high,  receiving  the 
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first  r.  n.  near  the  beginning  of  its  last  third;  no  black  hair  on  head  or  thorax; 

the  abundant  hair  of  head,  pleura  and  mesothorax  entirely  snow-white;  that  of 

metathorax,  scutellum  and  abdomen  more  or  less  strongly  stained  with  yellow- 

ish, that  of  the  apical  part  of  the  abdomen  quite  ochreous;  ocelli  ruby-color; 

mesothorax  shining  and  punctured;  hind  margins  of  abdominal  segments  broadly 

yellowish-hyaline,  the  hair-bands  apical  and  only  moderately  conspicuous,  the 

region  between  the  bands  being  more  or  less  hairy;  the  last  three  sef;ments  with 

p)omine}it  lateral  teeth\  legs  black  with  white  hair,  only  the  claw-joints  rufous; 

hair  on  inner  side  of  basal  joints  of  middle  and  hind  tarsi  clear  ferruginous. 

The  abdomen  is  not  quite  so  broad  as  that  of  .)/.  semltnstis. 

Hah.  Oak  Creek  Canyon,  .Arizona,  6000  ft.  {E.  //.  Snow,  2010).  The 

peculiar  appearance  of  the  clypeus  suggests  that  it  may  have  failed  to  attain  its 

natural  color,  but  assuming  this  part  to  be  naturally  yellow;  it  is  still  impossible 

to  identify  the  species  with  anything  previously  described.  Seen  from  behind, 

the  insect  could  very  well  be  taken  for  M.  menuacha,  but  in  front  the  much  darker 

antennae,  narrower  face,  dark  eyes  and  white  pubescence  are  distinctive  enough. 

M.  Sairxr’  Cr.,  which  has  the  white  pubescence  in  front,  has  it  also  behind, 
besides  being  much  smaller. 

Melissodes  duplocincta,  n.  sp. 

A   species  with  a   narrow  abdomen  and  bluish-white  pubescence,  having  a 

remarkable  superficial  resemblance  to  Synhalonia  lippiae  (Ckll. ),  but  the  sub- 

apical  band  on  second  abdominal  segment,  which  in  lippiae  is  reduced  to  a   line 

on  each  side,  is  in  duplocincta  entire  and  even,  so  that  the  anterior  part  of  the 

abdomen  is  girt  by  by  two  parallel  clean-cut  white  bands,  separated  by  a   black 
interval  about  as  wide  as  either  of  them.  The  third  and  fourth  segments  in  the 

female,  and  the  third  to  fifth  in  the  mate,  have  broad  even  white  bands.  The 

pubescence  of  the  head,  thorax  and  legs  is  white,  but  the  disc  of  the  scutellum  is 

covered  with  short  black  hair,  and  some  greyish-brown  hair  is  mi.xed  with  the 

white  on  the  mesothorax,  producing  in  the  9   a   curious  streaked  or  mottled 

appearance,  as  though  the  hair  were  stained;  the  hair  of  the  vertex  is  entirely 

white  in  the  S   ,   but  there  are  dusky  hairs  just  behind  the  ocelli  in  the  9   . 

S   Length  about  10  mm.;  antennae  long,  about  y.j  mm.;  scape  stout;  flagel- 

lum slender,  clear  ferruginous  beneath,  except  the  apical  two  or  three  joints, 

which  have  not  the  form  of  Synhalonia-,  clypeus  lemon-yellow,  with  a   large 
squarish  black  mark  at  each  side  above;  labruin  pale  yellow;  base  of  mandibles 

entirely  yellow;  tegulae  light  fulvous;  wings  clear,  stigma  ferruginous,  nervures 

fuscous;  second  s.  m.  almost  exactly  square,  receiving  the  first  r.  n.  almost  at  its 
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end;  third  s.  m.  narrowed  not  quite  half  to  marginal,  its  outer  side  curved,  not 

angled;  legs  black,  tarsi  rather  dark  ferruginous;  a   raised,  curved,  transverse 

lamina  on  each  side  of  venter  near  apex;  spines  at  sides  of  sixth  segment  black, 

and  unusuall)’  long;  first  segment  of  abdomen  with  much  white  hair,  but  the 

broad  apical  margin  bare  except  at  the  extreme  sides;  other  segments  as  de- 

scribed above;  sixth  covered  with  black  hair,  with  a   few  light  hairs  at  sides. 

9   Similar  to  the  male,  eyes  pale  greenish-grey;  no  yellow  on  clypeus,  etc., 
the  clypeus  shining,  with  small  punctures  and  little  ridges,  a   sort  of  strawberry 

surface;  middle  of  mandibles  reddened;  flagellum  red  beneath  except  basal  joint; 

base  of  third  abdominal  segment  broadly  dark  dull  reddish,  the  two  apical  seg- 

ments with  black  hair,  a   good  deal  of  white  at  extreme  sides  of  fifth;  venter 

reddened  basally;  scopa  on  hind  legs  glistening  white. 

Hah. — Bill  Williams’  Fork,  .■\rizona,  August  ( /'.  H.  Snow),  one  of  each  sex. 
M.  diiplocincta  runs  in  my  tables  (   9   )   to  the  vicinity  of  .)/.  pecosella,  to  which  it 

is  allied,  but  from  which  it  is  easily  known  by  the  narrower,  bluish  white  ( not 

creamy)  abdominal  bands,  and  the  light  reddish  tegulae  The  width  of  the  face 

is  about  the  same.  From  M.  intcnnedieUa  it  is  separated  by  the  shape  of  the 

abdomen,  the  whiter  and  more  even  abdominal  bands;  the  square  (not  oblique) 

second  s.  m.,  with  the  first  r.  n.  joining  nearer  the  end;  and  the  light  reddish, 

tegulae  (they  are  very  dark  in  intermeYiella).  The  clypeus  also  is  very  shiny, 

whereas  in  interniediella  it  is  very  densely  punctured  and  dullish.  The  male 

duplocincta  runs  to  the  vicinity  of  M.  panisehe,  Cklk;  but  the  latter  is  smaller, 

with  the  hair  of  the  thorax  in  front  light  fulvous,  the  tarsi  clearer  red,  etc. 

X enoglossa  sirenua,  Cr  ,   var.  Kansensis,  n.  var. 

$   Rather  larger;  legs  dark  reddish-fuscous,  the  anterior  legs  at  most  fer- 

ruginous but  then  dull-colored,  very  different  from  the  typical  bright  red;  tomen- 

tum  of  apical  abdominal  segments  pale  cinereous  or  whitish,  not  at  all  ochreous 

or  fulvous. 

Hah. — Clark  Co.,  Kansas,  1962  ft.,  June  {F.  H.  S/iotc,  11S6);  Morton  Co.> 

Kansas,  3200  ft.,  June  1902  {   7\  H.  Sno„',  439);  Wallace  Co.,  Kansas,  3000  ft. 

{   F.  H.  Sjiow,  1791.) 
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THK  TUSSOCK  MOI'H  IX  ROCHESTER,  X.  V. 

Because  of  the  destruction  which  has  been  wrought  on  shacie  trees  by  the 

tussock  moth,  the  Board  of  Park  Commissioners  has  deciared  war  against  the 

pest  and  the  schooi  chiidren  of  the  city  are  now  eniisting  in  a   war  of  extermina- 

tion on  the  cocoons.  The  crusade  is  being  conducted  on  the  iines  foiiowed  in 

the  famous  hunt  of  eieven  years  ago,  when  Rochester  was  so  thoroughiy  cieaned 

of  cocoons  that  not  untii  the  present  year  have  the  ravages  of  the  past  become 

serious  again.  The  schooi  chiidren  wiil  be  paid  seven  cents  a   quart  for  the 

cocoons,  each  quart  to  contain  about  400  egg  masses  and  weigh  ai  ounces.  Five 

hundred  tioiiars  has  been  appropriated  by  the  park  board  for  the  purpose.  In 

addition  to  the  regular  payments,  there  will  be  six  special  prizes  of  55  each  to  the 

six  boys  making  the  highest  records.  It  is  an  interesting  calculation  to  figure 

how  many  caterpillars  will  be  destroyed  by  this  plan  if  the  fund  be  exhausted. 

-\t  seven  cents  a   quart  $470  wdil  buy  67 14  quarts  of  egg  masses.  Each  quart 

must  contain  at  least  375  egg  masses,  or  a   total  of  2,5 1 7,750  egg  masses  in  the 

6714  quarts.  Professor  Slingerland  of  Cornell  University  estimated  that  each 

egg  mass  would  produce  200  caterpillars,  so  that  2,517,740  egg  masses  would  pro- 

duce 503,550,000  caterpillars  next  spring.  .Approximately,  therefore,  500,000,000 

caterpillars  will  be  destroyed  by  the  expenditure  of  the  $500,  which  is  at  the  rate 

of  j;i  a   million,  or  10,000  caterpillars  fora  cent.  In  the  cocoon  hunt  of  eleven 

years  ago  the  first  prize  was  won  by  a   boy  who  w'as  credited  with  collecting  more 

than  2,000,000  cocoons,  and  his  nearest  competitor  had  more  than  1,500,000  to 

his  credit.  It  was  estimated  that  the  pupils  of  one  school  alone  had  destroyed 

7,500,000,000  caterpillars.  Xo  one  else  had  figured  out  how  many  caterpillars 

were  killed  by  the  work  of  all  the  schools,  but  it  was  sufficient  to  keep  the  city 

clear  of  the  pest  for  more  than  a   decade.  In  view  of  these  facts  members  of  the 

park  board  do  not  agree  with  the  State  entomologist  at  .Albany,  who  in  a   recent 

bulletin  belittles  the  value  of  such  a   crusade.  (   Boston  Evening  'Tronscripl . ) 
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recp:nt  entomological  literature. 

MAY  FLIES  AND  MIDGES  OF  NEW  YORK..  BULLETIN  86,  NEW  YORK  STATE  MUSEUM. 

This  interesting  and  important  work,  which  constitutes  the  third  report  on 

the  aquatic  insects  of  New  York  State,  contains  352  pages  and  37  plates.  Pro- 

fessor James  G.  Needham  gives  an  interesting  account  on  the  summer  food  of 

the  bullfrog,  followed  by  systematic  notes  on  the  Hemerobiidae  and  the 

Ephemeridae,  with  keys  to  the  genera  and  descriptions  of  six  ■   new  species  and 
one  new  genus  Drunella.  The  family  Hydroptilidae  is  treated  by  Mr.  Kenneth 

J.  Morton;  one  new  genus  {Neotrichia)  and  twelve  new  species  being  described. 

'I’he  greater  portion  of  the  report  is  by  Mr  O.  A.  Johannsen  on  the  Nema- 
tocerous  Diptera  comprising  the  family  Chironomidae.  This  is  the  first  Ameri- 

can publication  of  a   monographic  character  bearing  on  this  large  and  important 

family,  and  the  degree  of  thoroughness  with  which  the  author  has  accomplished 

this  work  calls  for  great  praise.  The  Chironomid  genera  of  the  world  are 

defined,  and  all  the  North  American  species  tabulated  and  described,  together 

with  many  of  the  larvae  and  pupae,  except  the  group  Cerafopogon  which  is  only 

generically  treated. 

Some  idea  of  the  amount  of  work  involved  can  be  gained  from  the  follow- 

ing figures:  upwards  of  50  genera  and  over  200  species  are  described,  including 

two  new  genera  {A?iafopyfiia  and  Ablabes))iyia)  and  58  new  species,  or  species  that 

are  not  recorded  in  .\ldrich’s  Catalogue.  The  genus  Tanypus  oi  authors  is  divided 

into  three  genera,  Procladius,  Ab/abesmyia  and  Tanypus.  The  group  Ceralopo- 

goft  now  comprises  the  genera  Cerafopogon,  Culicoides,  Oecacfa,  Bezzia,  Ceratolo- 

p/iHS  and  Pa/po?nyia,  the  latter  being  divided  into  a   number  of  subgenera  includ- 

ing Heteromyia  Say. C.  W.  J. 

INDEX  TO  PERIODICAL  LITER.VTURE. 

Asterisks  indicate  descriptions  of  new  species  of  American  insects  or  of  netv  ̂ ^enera, 
PERIODICALS  CITED. 

4   The  Canadian  Entomologist,  London,  Ont. 

6   Journal  of  the  New  Vork  Entomological  Society. 

7   U.  S.  Dept.  Agriculture,  Bureau  of  Entomology.  Bulletins  and  Circulars. 

8   The  Entomologist’s  Monthly  Magazine,  London. 
11  The  Annals  and  Magazine  of  Natural  History,  London. 
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2   2   Zoologischer  Anzeiger,  Leipsic.  ^ 35  Annales,  Societe  Entomologique  de  l^elgique,  Brussels. 

38  Wiener  Entomologischer  Zeituiig. 

50  Proceedings,  U.  S.  National  Museum,  Washington. 

183  Revista  da  Sociedade  Scientifica  de  Sao  Paulo  (Brazil). 

184  Entomologische  Berichten,  Nederlandsche  Entomologische  Veereeniging,  Gravenhage. 

185  Zeitschrift  fur  Systematische  Hymenopterologie  und  Dipterologie,  Teschendorf  bei 

Stargard,  Mecklenburg. 

186  Annual  Report,  Dept,  of  Geology  and  Natural  Resources  of  Indiana,  Indianapolis. 

187  Report,  Ent.  Dept.,  New  Jersey  Agr.  Coll.  Exp.  Sta.,  New  Brunswick,  N.  J. 

183  Annales  Musei  Nationalis  Hungarici,  Budapest. 

189  Memorias  do  Museu  Goeldi  (Museu  Paraense).  Para. 

THE  GENERAL  SUBJECT. 

Bueno,  J.  R.  de  la  Torre^  A   method  of  measuring  insects,  4   Aug.  Cockle,  J.  W.  Note 

on  collecting  hibernating  specimens,  4   July.  Cook,  M.  T.  q’he  insect  galls  of  Indiana,  186 
1904.  Morley,  C,  How  insects  fade,  8   xvi,  1 18. 

ECONOMIC  ENTOMOLOGY. 

Chittenden,  F.  H.  (a)  Root  maggots  and  how  to  control  them,  7   Circular  63;  (b)  The 

Cabbage  hair-worm,  7   Circular  62.  Currie,  R.  P.  Catalogue  of  the  exhibit  of  Economic 

Entomology  at  the  Lewis  and  Clark  (’entennial  Exposition,  Portland,  Oregon,  7   Bulletin  53. 
Gibson,  A.  Granary  insects,  4   July.  Hunter,  W.  D.  and  Hinds,  W.  E.  The  Mexican  Boll 

Weevil,  7   Bulletin  51.  Proceedings  of  the  17th  annual  meeting  of  the  Association  of  Econo- 

mic Entomologists,  7   Bulletin  52.  Quaintance,  A.  L.,  and  Brues,  C.T.  The  (’otton  Boll 

Worm,  7   Bulletin  50.  Smith,  J.  B.  [Report  on  Economic  Entomology]  187  1904. 

ARACHNII>A. 

Packard,  A.  S.  ('hange  of  color  and  protective  coloration  in  a   flower  spider 

Z'jtia  Thorell),  6   xiii,  85. 

NEUROPTERA. 

Enderlein.  Dr.  G.  Klassifikation  der  Neuropteren-Familie  Coniopterygidae'^,  22  xxix, 

225  (New  genera  Coniocotnpt'a,  Hdicoconis^  Heteroconisy 
ORTHOPTERA. 

Bollivar,  1.  Conocephalides  de  la  Nouvelle-Guin^e*,  188  iii,  1905  [New  genera  Parateuth- 

ros^  Teulhroide$\  Caudell,  A.  N.  (a)  A   new  roach  from  Porto  Rico"^,  4   July;  (b)  On  a 

collection  of  Orthoptera  from  southern  Arizona,  with  description  of  new  species*,  50  xxviii., 

416.  Davis,  W-  T.  'I'he  red-headed  Orchelimum  and  some  other  New  Jersey  Orthoptera*,  4   Aug. 

Snodgrass,  R.  E.  'fhe  coulee  cricket  of  central  Washington  {Peranabn(s  scabricollis  Thomas), 
6   xiii,  74,  pis. 

IIEMIPTERA. 

Bueno,  J.  R.  de  la  Torre-  (a)  Hrdrometra  ausiralis  Say,  4   July;  (b)  The  genus  hlotoneda 

in  America  north  of  Mexico;  6   xiii,  143.  Distant,  W.  L.  Rhynchotal  notes, — Family  (^icadi- 

dae*,  11  xvi,  22,  203  [New  genera  Okanagana  (typeC.  rimosa  Say),  Akonuna,  Paharia.  Uc'ana, 
Parnkalla.  Bnrbunga,  Lemurtana,  Pauka,  Abaga^ara^  Dtnnenta^  Korat.na,  Cudauga.  Taipinga^ 

Adenta,  Mcipoudera,  liaz'i’a.  Kumanga.  Conibosa^  Mardalana].  Enderlein.  Dr.  G.  Ueber  einem 

auffalligen  Sexualdimorphismus  l>ei  Polrpliix  spiuulosa  (Burm).*,  22  xxix,  192  [A  new  generic 
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name,  Luiognaihu^Aoi  'T richaulus  Horvath,  C.  IJerytidae  novae*,  188  iii,  1905,  p. 

56  [New  genera  Yemyna,  T riconulus,  ‘Pneustocerus].  Kirkaldy,  G.  W.  (a)  Neue  und  wenig 

bekannte  Hemiptera^',  38  xxiv,  267  [New  genus  Annidion];  (b)  Two  new  Homoptera  of  the 

family  Chennidae,  one  of  ecDiio.nic  importance*^,  Aug.  Montandon,  A.  L.  Trois  nouvelles 

especes  d'Hemipteres  cryptocerates*,  188  iii,  1905.  Schouteden,  H.  Monographie  du  genre 
Coleoiichtis,  188  iii  1905. 

See  also  Cook,  under  the  General  Subject. 

I.EPIDOP  I’ERA. 

Beutemuller.  W.  Dr.  Holland’s  Moth  Book:  Corrections  in  Catocala,  4   Aug.  Dyar, 

H.  C.  A   review  of  the  Hesperiidae  of  the  United  States*,  6   xiii,  1 1 1   [New  genera  Hesperopsts- 

Epiphycs,  Paratrrtoney  Anatrvtone].  Enderlein,  Dr.  G.  Prwgleophagay  eine  neue  Schmetter- 

lingsagttung  aus  dem  antarktischen  Gebiet*,  22  xxix,  119.  Federley,  H   Sound  produced  by 

lepidopterous  larvae,  6   xiii,  109.  Fletcher,  J.,  and  Gibson,  A.  'Phe  larva  of  Eupiibeota, 

Viter tuptofasciata  Packard,  4   July.  Holland.  W.J.  A   new  Noctuid  from  Sierra  Leone*,  H 

xvi,  18  [New  genus  Auchenisa],  Kearfott,  W.  D.  Manitoba  micro-lepidoptera,  cont.,  4   July. 

Aug.  Oudemans,  J .   T.  Kannibalisme  bij  Lepidoptera-larven,  184  1904,  p.  176,  188. 

Rollo,  D.  On  the  movements  of  the  “Jumping  bean,”  8   xvi.  158.  Smith,  J.  B.  New  species 

of  Noctuidae  for  1905,  No.  2*,  4   July.  S^vinhoe,  C.  Notes  on  the  Eastern  and  Australian 

Heterocera,  with  descriptions  of  one  new  genus,  and  thirteen  new  species*,  H   xvi,  142  [New 

genus  Delocoma\  Taylor,  G   W.  The  genus  Venusia  and  its  included  species*,  4   July. 

Walsingham,  Lord.  Algerian  micro-Iepidoptera*,  8   xvi. — [New  genus  Aponoea\.  Wolley 

Dod,  F.  H.  Preliminary  list  of  the  macro-lepidoptera  of  Alberta,  N.  \V.  T.,  cont.,  4   July. 
DIPTERA. 

Brues,  C.  T.  A   collection  of  Phoridae  from  Peru*,  18S  iii,  1905.  Coquillett,  D.  W. 

New  nematocerous  Diptera  from  North  America*,  6   xiii,  56.  Dyar.  H.  C.  (a)  A   new  mos- 

quito \Culex  mitchc'lUey  Florida],  6   xiii  74;  (b)  Brief  notes  on  mosquitoes,  6   xiii,  107;  (c)  Illus- 

trations of  the  abdominal  appendages  of  certain  mosquitoes.  6   xiii,  53  pis.  iv,  v.  Enderlein, 

Dr.  G.  (a)  Eine  neue  Fliegengattung  [Zaltisa\  von  den  Falklands-Inseln*,  2 2   xxix,  69;  (b) 

Ein  neuer  Floh  vom  dreibindigen  Giirteltier*,  2   2   xxix,  139.  Goeldi,  Dr.  E.  A.  Os  mosquitos 

no  Para*,  189  iv,  pis.  [A  new  genus,  Haematomyidium,  related  to  Ceratopogony  two  new  Chiron^ 
and  a   new  are  described.]  Grimshaw,  P.  H .   On  the  terminology  of  the  leg 

bristles  of  Diptera,  8   xvi,  173.  Knab,  F.  A   Chironomid  \wh?ih\i2iV\i  o{  Sarracetiia  purpureay 

Metriocemus  knabi  Qo(\.y  6   xiii,  69,  pi.  vi.  Kramer,  H.  Artgrenze  von  Sarcophaga  carnaria 

(Mg.)  und  2   neue  Sarcophaga-Arten,  185  v,  12.  Lauterborn,  R.  Zur  Kenntniss  der  Chirono- 

mideii-Larven,  22  xxix,  207.  Lutz,  Dr.  A.  Beitraege  zur  Kenntniss  der  brasilianischen  Tab- 

aniden,  183  i,  17.  Meunier,  F.  Monographie  des  Psychodidae  de  I’ambre  de  la  Baltique,* 

188  iii,  234.  [New  genus  Eatonisca].  Nielsen,  J.  C.  Ueber  die  Entwicklung  von  Agroniy^j 

carbofuria  Zett.,  der  Urheber  der  “.Vlarkflecken”  22  xxix,  221.  Oldenberg,  L.  Die  Gattung 
Sancropus  Lw.,  185  iv,  65.  Ricardo,  Gertrude.  Notes  on  the  Tabani  from  the  Palaearctic  in 

the  British  Museum  collection*,  H   .'cvi,  196.  Spelser,  Dr.  P.  Typenuntersuchungen  an  Ilip- 

pobosciden,  185  iv,  82.  Theobald.  F.  V,  A   catalogue  of  the  (^ulicidae  in  the  Hungarian 

National  Museum*,  ISS  iii,  61  [New  genera  Kertes^ia^  Bvonellay  Lepidotomyia,  Lophoceratomyta, 
Trichopronomyxay  Leptosomatoviyiiiy  Polylepidoniyia\ 

See  also  ('00k,  under  The  General  Subject. 
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Fall,  H.  C.  New  species  of  Coleoptera,  chiefly  from  the  Southwest*,  4-  Aug.  Fairmare, 

M- L.  .Materiaux  pour  la  P'aune  Col^opterique  .\falgache*,  35  xlix,  1 14  [New  genera  5cart- 
tolins,  Plin  nopsis,  Ualacotoiiia.  Crypsinorhinus].  Janson,  O.  E.  Descriptions  of  new 

Coleoptera  of  the  family  Cetoniidae  from  British  New  Guinea*,  II  xvi,  1 1   fNew  genus  Morokia]. 

Keen,J.H.  Beetles  from  northern  British  Columbia  4   Aug.  Knab,  F,  Observations  on 

l.ampyridae,  4   July.  Reltter,  Edm.  (a)  Zur  systematischen  Gruppeneinteilung  des  Coleop- 

teren-Genus  Lyixtiis  Friilich  und  Uebersicht  der  mir  bekannten  .\rten*,  38  xxiv,  *07  [New  sub- 

genera Leistophorus,  Euleistulus,  Acroleishts]',  (b)  Zur  systematischen  Gruppeneinteilung  des 
Coleopteren-Genus  Droiiitus  Bonelli  und  Uebersicht  der  mir  bekannten  .\rten*,  38  .xxiv,  229 

[New  subgenera  MaiwJronmis,  Calodroimtis,  Droimolus]',  (c)  Sechzehn  neue  Coleopteren  aus  der 

palaearktischen  Fauna*,  38  xiv,  241  [New  genera  Sjtorvstia  and  Micysolobus].  Roberts  C.  H., 

'I'he  Distinctive  Characters  of  the  eastern  species  of  the  genera  Dytisais  and  CvbisU-r.  6   .xiii 

J03.  Zang,  R.  .\enderungen  in  der  Nomenclatur  der  I’assaliden*,  22  xxix,  154  [New  generic 

names;  Gnomon,  LaAopenx,  Rhipsaspis,  Chi/onu^us,  Pkaulothorax,  Scalmus,  Protomocoelus , 

Psilomns.  Macrjlobns,  Trape^ochtlit^,  Embryulcus,  Arrox,  Hiliscns,  Alococyrus,  Epipleurothnx 

Zo'iterothnx. 

IIVMENOPTERA. 

Bradley,  J.  C.  (a)  Notes  on  Evaniidae*,  185  v,  26;  (b)  Two  new  species  of  Cratichneumon' , 

|85  iv,  106.  Brauns,  Dr.  H.  Masaridae  von  .Sudafrika*,  138  iii,  219  [New  genus  Mascmella] 

Brauns,  Prof.  8.  Ustrocfptns  nov.  Genus  (I'hygadenonini)*  185  v,  134.  Cameron.  P. 

(a)  A   new  genus  and  species  of  Cynipidae  from  South  .Africa,  representing  a   new  subfamily,*. 

11  xvi,  20.  [New  genus 'Cvriiosi  (b)  Description  of  a   new  genus  of  fchneumnidae  from 

Africa*,  185  iv,  igo  [New  genus  Oni'ilylio]  (c)  Description  of  a   new  genus  and  three  new  species 

of  Chalcididae  from  South  .Africa*,  185  y,  230  [New  genus  Centrochalcis]-,  (d)  Description  of  a 

new  genus  of  I'impla  from  South  .Africa*,  135  iv,  143  [New  genus  Spiloptmpla]-,  (e)  Descriptions 

of  new  genera  and  species  of  Ichneumonidae  from  India*,  185  iv,  217.  [New  genera  Tanyjoppa, 

Hydyjoppa,  Lvnlerix,  Shaiishx.  Lodrvca,  Djrymna]-,  (f)  On  a   new  genus  and  some  new  species  of 

Ichneumonidae  from  the  Sikkim  Himalaya*.  135  iv,  v   [New  genera  Eaesula,  Tbascia,  EphomUs, 

Alystrij,  I   aegula,  Ogulnia,  Darpjsu^,  Acomas]\  (g)  <->n  some  new  genera  and  species  of  Para- 
sitic Ilymenoptera  from  Borneo*,  H   xvi,  159  [New  genera  c.fria.  Caenojoppa,  DruseiJ,  t.oiMiu, 

TnchionotiiA\.  Cockerell,  T.  D.  A.  (a)  Description  and  records  of  bees*,  H   xvi,  216;  (b) 

Some  bees  collected  by  the  Rev.  G.  Birkmann  at  Fedor,  Texas*,  4   July.  Ducke,  A.  Zur 

Kenntniss  der  .Sphegiden  nordbrasilien*  185  iv,  1S9.  Enderlein,  Dr.  G   (a)  F.inige  Bemerk- 

ungen  zur  Kenntniss  der  Trigonaliden*,  22  xxix,  9S.  [New  genus  Discenea]  (b)  Rhuminiira,  ein. 

neue  Braconidcngattung  mit  ausserordentlich  langem  Legerohr  des  \\  eibchens,  22  x.xix,  192; 

Konow,  F.  iV.  (a)  Drei  neue  Syzygoniides  aus  .Australien*,  185  v,  166  [New  genus  Heptacjlu\ 
(b)  Neue  exotische  Tenthrediniden*,  135  iv,  v[New  genera  Trochophora,  LycosceUs,  Lagtdeus, 

Distegj,  Lagium];  (c)  Neue  palaarktische  Chalastogastra*,  135  iv,  226.  [New  genus /’jp/iiu];  (d) 

Systematische  Zusammenstellung  der  bisher  bekannt  gewordenen  Chalastogastra,  coin.,  185 

iv,  V.  Lovell,  J   H.  Some  Maine  species  of  Halictns*,  A   .Aug.  Mocsary,  A.  Rhyssae, 

Sociarumque  species  in  collectione  .\Iusei  Nationalis  llungarici*,  133  iii,  i   [New  genus /Jrraui/ 

rhyssa  and  nine  new  species  from  Clentral  ami  South  .AmericaJ.  Robertson,  C.  ,So»ne  new  or 
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little-known  bees*,  4   July.  Schrottky,  C.  Was  is  unter  tier  Gattung  Centris  Fabr.  zu  verst- 

ehen.’  135  v,  23.  Shulthess,  Dr.  A   V.  Beitrage  zur  kenntnis  der  Nortonia-.\rten*,  185  iv, 

270.  Swenk,  M.  H.  New  species  of  Co/Wzs*,  4   Aug.  Verhoeff,  K.  W.  Ueber  “Czraf- 

o<;oma”  pectiniger  Biol.,  22  xxix,  223.  Viereck,  H.  L.  et  al.  Synopsis  of  bees  of  Oregon, 
Washington,  British  Columbia  and  Vancouver,  IV,  4   Aug. 

See  also  Cook,  under  The  General  Subject. 

In  accordance  with  the  vote  of  the  Club,  Psyche  will  henceforth  give  as 

much  space  as  possible  to  papers  presenting  the  results  of  e.xperimental  work  in 

entomology.  With  a   view  to  making  the  journal  more  efficient  in  this  direction, 

three  new  associate  members  have  been  elected:  Professor  Charles  B.  Davenport 

of  the  Carnegie  Institution,  Professor  Vernon  L.  Kellogg  of  Leland  Stanford 

lunior  Plniversity,  and  Professor  James  G.  Needham  of  Lake  Forest  University. 

All  these  have  accepted,  and  their  names  appear  in  the  list  this  month. 

.MEETINGS  OF  THE  CI.rii. 

.\  regular  meeting  of  the  Club  is  held  on  the  third  Tuesday  of  each  month  (except  July 

and  August!  in  the  room  of  the  Appalachian  Mountain  Club,  1050  Tremont  Building,  Boston. 

Meetings  begin  at  7.45  P.  M.  Entomologists  visiting  Boston  are  cordially  invited  to  be  present. 
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AMARA.  Being  engaged  in  the  study  of  this  genus,  1   will  determine  specimens  for  collectors.  These  should 
be  sent  numbered  1   am  also  anxious  to  obtain  species  in  other  genera  of  Carabidae  not  in  my  collection,  from  all 
parts  of  the  world,  and  will  purchase  or  exchange  for  same.  Roland  Hayward,  Readville,  Mass. 

WANTED — Eggs,  larvae  or  pupae  of  grasshoppers,  dragon-flies,  beetles,  bugs,  etc.  Will  give  tropical 
butterflies  in  exchange.  Denton  Bros.,  Wellesley.  Mass. 

WANTED — Material  for  the  study  of  the  hybrid  or  polymorphic  butterflies  of  the  genus  BaiHarchia,  including 
larvae  or  pupae  of  or  rtif/tZKax.  imagos  of or  or  any  specimens  showing  unusual 
characters.  Liberal  exchange.  Specimens  retained  will  be  deposited  in  Museum  of  Comparative  Zoology.  W.  L. 
W.  Field.  Milton,  Mass. 

LEPIDOPTERA — For  exchange,  fertile  eggs  of  Hcviileuca  maia.  Alfred  C.  Sampson,  Sharon,  Mass. 
I   have  a   few  specimens  of  C.calUta  and  to  exchange  for  rare  or  Pupae  of  same.  W.  T. 

Buxton.  17  Walter  St..  Somerville.  Mass. 

WANTED — Ova,  larvae  or  pupae  of  Limenitis  Ursula  and  arthemis.  Will  give  cash  or  exchange.  H.  H. 
Newcomb,  35  Court  St..  Boston,  Mass. 

Will  collect  Diptera.  Hymenoptera,  Hemiptera  and  Coleoptera.  Would  like  in  exchange,  quantities  of  named 
or  unnamed  Buprestidae.  Scarabaeidae,  Cerambycidae  and  Chrysomelidae.  Please  write  immediately  to  G.  Chagnon. 
P.  O.  Box  186.  Montreal,  Canada. 

Correspondence  desired  regarding  Rhopalocera  of  North  and  South  America,  especially  Argynnis.  Papilio, 
Morpho.  Caligo.  Exchange  or  otherwise.  T.  H.  Shepherd.  15  Hope  View,  Carr  Lane.  Shipley,  Yorks.,  England. 

EASTERN  MASS.  MOTHS  WANTED  in  exchange  for  same.  Also,  reliable  colored  sketches  of  larva?  of 
same.  C.  V.  Blackburn.  loi  Pine  St..  Woburn,  Mass. 

Am  willing  to  make  contracts  to  collect  for  the  season,  with  private  collectors,  museums  colleges,  or  any 
public  institution  for  insects  of  any  order  or  group  desired,  either  in  large  or  small  series.  Duplicates  of  all  orders 
for  sale  from  Colorado.  New  Mexico,  and  Arizona.  Correspondence  solicited.  Ernest  J.  Oslar,  4535  Raleigh  St. 
Alcott  P.  O..  Denver,  Colorado. 

WANTED— Records  of  captures  of  Connecticut  Insects — especially  the  rarer  species— for  the  preparation  of  a 
State  list.  Orthoptera  and  Hymenoptera  records  desired  at  once.  W.  E.  Britton.  State  Entomologist.  New  Haven, 
Conn. 

CICINDELIDAE  of  the  world  wanted.  Good  exchange  in  all  families  of  Coleoptera  offered.  H.  F.  Wick- 
ham. Iowa  City,  Iowa.  LL  S.  A. 
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ANTS  FROM  THE  SUMMIT  OF  MOUNT  WASHINGTON. 

I'.Y  Wir.LI.VM  MORTON  WHEEI.ER,  NEW  YORK,  N.  Y. 

During  the  pa.st  year  Mrs.  .Vnnie  Trumitull  Slosson  spent  several  months  on 

the  summit  of  Mount  Washington,  N.  IF,  collecting  and  studying  the  insects. 

She  has  kindly  sent  me  all  the  species  of  ants  she  succeeded  in  taking.  Though 

the  collection  is  a   small  one,  as  this  group  of  insects  was  very  poorly  represented 

on  the  summit,  it  is  nevertheless  of  more  than  usual  interest.  It  comprises  the 
follofving  forms: 

v'
 

I.  Camf^onotus  herculeanus  ligniperdus  Latreille  \a.r.  pic/us  F’orel.  single 

deiilated  female.  My  collection  contains  two  very  similar  specimens  taken  dur- 

ing August  1901  in  the  same  locality  by  Dr.  C.  S.  Ilacon. 

'   2.  Formica  saitgiiiiiea  asen’a  Voxe\.  Two  deiilated  females.  1   have  recently 
found  two  colonies  of  this  form  in  the  Litchfield  Hills,  Conn.,  at  an  altitude  of 

about  1000  ft.  The  females  are  rather  small  (7-8  mm.)  compared  with  those  of 

our  more  abundant  F.  sanguinea  rubicunda.  The  gaster  and  head  are  black,  the 

thorax  and  petiole  dull  yellowish  brown,  the  former  mottled  with  black,  the  legs 

and  antennae  dark  brown.  The  rich  red  color  of  our  common  forms  of  sanguinea 

is  completely  lacking.  The  clypeal  notch  is  broad  and  deep. 

3   Lasius  uiger  L.  \'ar.  ameriamus  Emery.  single  winged  female  of  very 

small  ̂ ze  (5.3  mm.  )   but  in  other  respects  like  the  common  form. 
4.  Liiiius  umbrcttus  mixtus  Nylander  var.  Three  males  and  two  winged 

females  resembling  the  corresponding  sexes  of  var.  aphidicola  Walsh,  except  that 

the  females  collected  by  Mrs.  Slosson  are  decidedly  darker. 

5
.
 
'
^
 
 

Dolichoderus  taschenbergi  Mayr  var.  gagafes  Wheeler.  single  deiilated 

specimen  
of  the  hitherto  

unknown  
female  of  this  species  and  variety.  

It  measures 
4   mm.  and  resembles  

the  worker  in  the  structure  
of  theepinotum.  

The  head  and 

thorax  are  very  smooth  and  shining,  
the  epinotum  

somewhat  
more  opaque,  

with 

scattered  
shallow  

foveolte.  
The  body  and  appendages  

are  deep  black,  the  tips 

of  the  mandibles  
and  articulations  

of  the  legs  slightly  
brownish. 

,6.  Leptothorax  acen  orum  canadensis  I’rovancher.  Three  deiilated  females 
all  barker  than  the  females  of  the  typical  form  in  my  collection. 

•   7.  Myrtnica  rubra  brevinodis  F'.mery  var.  .\  single  winged  female  dilTering 
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from  the  typical  form  in  being  of  smaller  size  and  much  darker  color  and  in 

having  the  antennal  scape  somewhat  straighter  at  the  base. 

8.  Mxnnica  rubra  scabrinodis  Nylander  var.  A   single  dealated  female 

belonging  to  a   form  of  this  subspecies  with  a   small  calyculate  dilatation  at  the 

base  of  the  antennal  scape,  long  straight  epinotal  spines  and  strong  sculpturing 

on  the  head,  thorax  and  pedicel. 

\J  9.  Mvnnica  rubra  scabrinodis  Nylander  var.  schencki  Emery.  A   single 

winged  female  taken  by  Dr.  C.  S.  Bacon  during  .August  1901  on  the  summit. 

This  insect  is  darker  in  color  than  females  from  Colebrook,  Conn.,  in  my  col- 

lection. 

This  little  collection  of  ants  is  remarkable  because  it  comprises  males  and 

females  but  no  workers.  This  fact  taken  in  connection  with  Mrs.  Slosson’s 

statement  to  me  that  she  was  quite  unable  to  find  any  colonies  of  ants  on  the 

summit,  but  at  most  chance  aggregates  of  two  or  three  females,  indicates  that 

this  portion  of  the  mountain,  which  is  above  timber-line,  must  be  peopled  anew 

every  year  by  female  ants  that  never  succeed  in  establishing  colonies.  These 

females  ( and  the  shorter-lived  males,  when  these  are  found,  as  in  the  case  of 

Lasius  nixtus  above  recorded )   undoubtedly  drift  to  the  summit  while  on  their 

nuptial  flight.  This  is  shown  by  the  relatively  large  number  of  winged  females  in 

the  above  list.  'Fhey  are  in  all  probability  individuals  that  have  ascended  to  an 
unusual  altitude  and  have  been  swept  onto  the  mountain  summit  by  an  upper  air 

current.  This  seems  to  be  the  only  way  of  accounting  for  the  peculiar  occurrence 

of  forms  like  Dolichoderus  gagates  in  such  a   locality.  This  ant  is  not  known  to 

breed  further  north  than  the  low  pine-barrens  of  New  Jersey,  where  it  nests  in 

the  warm,  white  sand  about  clumps  of  grass  and  attends  plant-lice  on  the  pines 

and  scrub  oaks.*  The  occurrence  of  this  insect  on  a   mountain  summit  6293  ft. 

high  and  some  hundreds  of  miles  further  north  must  be  regarded  as  accidental, 

(hily  in  case  the  Dolichoderus  females  succeeded  in  establishing  their  colonies  on 

the  summit  of  Mt.  Washington  would  this  condition  be  truly  analogous  to  that 

of  certain  plants  like  the  eastern  prickly  pear  (   Opuntia  opuniia)  which  grows  in 

low  sandy  spots  in  Florida  and  on  the  rocky  ledges  of  certain  hilltops  in  New 

lersey.  New  York  and  Massachusetts.  -A  strictly  parallel  instance,  however, 

seems  to  be  presented  by  Tapinoma  pruinosum  Roger,  an  ant  which  I   have  taken 

in  the  sandy  pine-barrens  of  New  Jersey  and  on  the  summits  of  some  of  the 

Ramapo  Mountains  in  southern  New  AMrk,  but  not  in  intermediate  stations. 

*Conf.  my  pajjer:  The  North  .American  ants  of  the  Genus  Dolichoderus,  Dull.  .Am.  Mus. 

Nat.  Hist.  Vol.  XXI,  1905.  pp.  305 — 319. 



WlfEEJ.ER—ANTS  FROM  .UOr.Vr  If.lS/Z/RCFROX 

‘■3 

lyosl 

In  the  study  of  mountain  faunas  it  is  well  to  bear  in  mind  what  Forel  says 

in  his  work  on  the  ants  of  Switzerland*:  “One  should  never  judge  of  the  habitat 

of  a   species  from  the  elevations  at  which  isolated  males  or  females  have  been 

captured.  We  have,  in  fact,  observed  that  these  se.xes  always  seek  the  summits 

for  the  purpose  of  mating.  On  a   beautiful  day  in  summer,  they  often  alight  in 

regions  where  their  species  cannot  subsist,  and  where  they  soon  perish.  Thus  M. 

bugnion  found  males  of /n.'/'w/o? and /z'<r/£7/.f/r  on  the  Hiifi  Glacier  and  he 

brought  me  specimens  of  these  ants  from  the  summit  of  the  Stiitzerhorn 

(Orisons).  1   have  myself  taken  males  and  females  of  these  ants  on  the  snow- 

covered  ridge  which  separates  the  Kngadine  from  the  valley  of  Roseg  between 

the  Piz  .Surlei  and  the  Piz  Corwatsch.  Now  neither  the  formicaries  of  ru/a  nor 

the  formicaries  of  pratcnsis  are  found  above  the  region  of  pines,  whereas  the 

winged  individuals  just  mentioned  had  ascended  to  that  of  the  eternal  snows. 

Hence  a   female  Mvnnecina  LatreiUci  which  I   took  at  a   considerable  elevation  in 

the  Jura  near  Mont  'I'endre  does  not  prove  to  me  that  the  formicaries  of  this 

species  subsist  at  such  an  altitude.” 

The  absence  of  ant  colonies  on  the  summit  of  Mount  Washington  is  to  be 

attributed  to  the  length  and  rigor  of  the  winter  at  such  an  elevation.  In  the 

Rocky  Mountains  colonies  are  very  abundant  up  to  an  altitude  of  9000  to  10,000 

ft.  and  may  be  found  even  as  high  as  timber-line  between  11,000  and  12,000  ft. 

I   have  observed  this  distribution  on  Pike’s  Peak,  near  Cripple  Creek,  and  on  the 

neighboring  mountains.  Verv  similar  conditions  seem  to  prevail  in  the  Hima- 

layas. 

Hare,  cold  mountain  tops  thus  appear  to  be  a   source  of  “catastrophic  elimi- 

nation” to  those  winged  seeds  of  their  species,  the  female  ants.  ( )ther  sources 

of  such  elimination  are  torrential  showers  occurring  during  or  just  after  the 

marriage  flight;  many  birds,  which  are  fond  of  eating  winged  ants;  and  drown- 

ing, as  the  result  of  long  flights  out  to  sea  or  over  our  Great  Lakes.  During  the 

summer  months  the  insect  drift  which  is  cast  up  on  the  beaches  of  Lake  Michi- 

gan and  Lake  Superior  sometimes  contains  thousands  of  dead  female  ants. 

Other  less  important  agents  of  destruction  are  some  of  tire  solitary  wasps 

that  provision  their  nests  with  female  ants  captured  during  or  just  after  the  mar- 

riage flight.  Aphilanfhops  frigidus,  for  e.xample,  has  been  seen  to  capture  and 

carry  home  our  common  /'hr-w/ViryV/.fo?  var.  jvr/wf/vcdvr.  .Mr.  H.  L.  Viereck  has 

sent  me  specimens  of  these  wasps  collected  together  with  their  prey  by  Mr. 

Morgan  Hebard  in  Haraga  County,  Michigan.  When  we  add  to  these  destructive 

*I.es  Foiirmi,s  cie  la  Suisse,  /.iiricti  1S74,  p.  21 1. 
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agencies  the  attacks  of  lethal  fungi  and  subterranean  insects  on  the  females  after 

they  have  shut  themselves  off  from  the  world  in  their  earthern  cells  for  the  pur- 

pose of  ovipositing  and  rearing  their  brood,  we  are  able  to  understand  why  so 

very  few  of  the  myriads  of  female  ants  that  annually  take  their  nuptial  flight, 

ever  survive  to  become  the  mothers  of  flourishing  colonies. 



1905] IWAR—XORTH  AMERICAN  (MiOMKTRlDAE 

LIFK  HISTORIP-.S  OF  NORTH  AMERK'AX  GKOMETRIDAF— LXI 1 1. 

BY  HARRISON  G.  DYAR,  WASHINGTON,  I).  C. 

Sciagraphia  ncptata  (iuence. 

Egg.  Elliptical,  very  strongly  flattened,  concave,  slightly  wedge-shaped  in 

side  view,  the  ends  rounded;  evenly  reticulate  in  broad,  rounded  ridges,  wavy, 

stellate  hexagonal,  rather  smaller  on  the  flat  sides.  Dark  bluish  green,  turning, 

red  around  the  margin.  Size  .8  x   .5  x   .3  mm. 

Stage  I.  Head  rounded,  brownish  luteous,  sutures  darker.  Body  moderate, 

rather  short,  luteous,  dark  olive  green  shaded  broadly  over  the  dorsum  except  on 

joints  2   and  13  posteriorly  ;   venter  faintly  dark  shaded.  No  shields  ;   tubercles 

and  setae  obscure,  tubercles  slightly  elevated,  but  concolorous,  setae  stout,  pale, 

quite  small,  enlarged  at  tip. 

Stage  II.  Head  luteous,  slightly  bilobed;  width  .5  mm.  Body  moderate 

grayish  green  with  broad  ventral  purple  brown  stripe  and  faint,  narrow,  pale 

lines,  two  showdng  in  the  subdorsal  region.  Eeet  dark  within;  tubercles  and 
setae  obsolete. 

Stage  III.  Head  round,  full,  flatfish  before,  greenish  white  with  a   straight 

brown  mottling  on  the  sides;  wddth  .9  mm.  Body  moderate,  green,  the  dorsum 

w'ith  five  parallel  olivaceous  blackish  bands  as  wide  as  the  interspaces;  venter 

broadly  smoky  blackish.  No  shields;  thoracic  feet  shaded  darker;  abdominal 

ones  pale  without;  tubercles  minute,  setae  fine,  dark. 

Stage  IV.  Head  bilobed,  oblique,  pale  greenish  luteous  with  whitish  shades, 

a   brown  flush  on  the  sides,  the  angle  below  the  eyes  and  antennae  whitish;  width 

1.5  mm.  Body  uniform,  rather  flattened,  anal  feet  large;  obscure  whitish,  not 

strongly  green,  a   broad  subdorsal  geminate  band  more  whitish;  stigmatal  fold 

pale  yellow’;  a   ventral  vinous  brown  shade  staining  the  bases  of  the  feet. 

Tubercles  obsolete,  setae  fine,  dark,  obscure.  '   .subventral  dark  spot  on  joint  6. 
Stage  V.  Head  bilobed,  thicker  at  apex,  pale  brown  shaded,  a   curved  dark 

brown  band  across  above  clvpeus  and  a   yellow  one  on  the  side  behind  the  eyes  ; 

width  2.2  mm.  Body  moderate,  uniform,  a   somewhat  raised  black  patch  sub- 

ventrally  on  joint  6.  .Ml  yellow  brown  shaded;  dorsal,  subdorsal,  lateral,  sub- 

ventral  geminate  blackish  lines,  broken,  powdery,  the  dorsal  ajjpearing  as  inter- 

segmental  spots,  the  others  broken  intersegmentally,  giving  an  elTect  of  obscure 

segmentary  transverse  bands  on  central  part  of  body.  Dark  blotches  at  the  ba.ses 

of  the  thoracic  feet,  especially  on  joint  4;  tubercles  small,  dark,  setae  dusky. 
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rather  long,  line;  feet  pale;  spiracles  black  edged. 

The  larvae  fed  on  the  balsam  poplar  (Pop ulus  baslamea)-^  eggs  from  Kaslo, 

British  Columbia  July  27,  mature  larva  in  September.  The  species  is  double 

brooded  with  hibernation  in  the  pupal  stage. 
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THE  BEDBUG,  CLIXOCORIS  LECl'ULARIUS^  (LINNAEUS),  AND 

THE  EOWL  BUG,  CLIXOCORIS  COLUMBARIUS  (JENA NS)  : 

HOST  RELATIONS. 

Adults  and  larvae  attack  dead  and  living  mice  {Mus) ;   columhartus  feeds  on  human  blood. 

UY  ALKC.  ARSkXE  OIRAULT  AND  JOHN  FRANK  STRAUSS,  WASHINr.TON,  1).  C. 

I.  Clinocoris  lecUilarius  (Linnaeus). 

In  e.xperimental  medicine,  the  host  relations  of  our  common  bedbug  are  of 

importance  from  the  fact  that  if  they  attack  animals  other  than  man,  their  scope 

in  the  potential  transmission  of  diseases  becomes  greatly  enlarged.  In  review- 

ing the  entire  entomological  and  medical  literature,  as  far  as  it  concerns  the 

bedbug,  the  writers  have  been  unable  to  come  to  any  definite  conclusion  concern- 

ing these  host  relations.  As  far  as  the  entomological  literature  is  concerned,  no 

conclusions  at  all  are  possible,  for  the  simple  reason  that  authorities  differ,  anti 

that  no  definite  e.xperiments  have  been  cited  to  show  that  the  host  of  the  bedbug 

is  other  than  man  himself.  In  fact,  most  of  the  statements  to  the  contrary  are 

purely  conjectural  or  theoretical. 

In  the  literature  of  e.xperimental  medicine,  however,  it  has  been  quite  fre- 

quently stated  that  bedbugs  attack  mice,  living  and  dead,  and  these  mice  were 

so  used  in  the  e.xperiments  performed.  But  the  statements  of  these  facts  have 

been  so  general,  and  in  a   way,  so  unscientific,  that  the  writers  could  not,  in 

strict  justice,  come  to  any  other  conclusion  than  that  it  was  very  probable  that 

leciularius  attacked  animals  other  than  man.  Nuttall  (   1897,  189S),  in  his  most 

important  experiments  on  the  transmission  of  di.seases  by  the  bedbug,  however, 

nearly  convinces  us  that  both  living  and  dead  mice  are  readily  attacked  by  lectu- 

larius,  but  doubt  could  not  be  eliminated,  because  of  the  use  of  the  general 

term  'tcauzen  instead  of  a   specific  name,  and  on  account  of  the  presence  of  a 

single  ambiguous  sentence  (Nuttall,  1898,  p.  626,  footnote). 

Correspondence  with  some  of  the  leading  hemipterists  and  personal  com- 

munications from  economic  entomologist.s,  all  tend  to  throw  doubt  on  the  state- 

ments thus  made  in  the  medical  literature.  Scepticism  coming  from  such 

sources  cannot  be  better  evidence,  and  practically  shows  that  the  question 

remains  as  yet  unsettled. 

^Clinocoris  is  masculine,  not  feminine,  as  would  be  inferred  from  its  ending.  (Kirkaldy.) 
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In  view  of  the  foregoing  facts,  and  because  of  the  importance  of  the  ques- 

tion, the  following  preliminary  and  rather  crude  experiments  have  been  per- 

formed, showing  that  h'ctularius  will  readily  attack  both  living  and  dead  mice. 

The  experiments  also  explain  to  a   certain  extent,  the  supposed  occurrence  of  the 

bedbug  in  long  unoccupied  houses,  from  the  fact  that  writers,  now,  will  not  have 

to  theorize  in  regard  to  moisture,  and  so  forth  as  a   food,  in  order  to  support 

their  statements. 

The  specimens  used  in  these  experiments  were  all  obtained  by  jarring  beds 

in  one  of  the  large  mission  houses  in  the  city  of  Washington,  about  7   P.  .M., 

September  the  eleventh,  1905.  They  were  then  full-fed,  and  the  majority  of  them 

in  the  last  larval  instar  (instar  V).  They  soon  molted,  and  then,  were  specific- 

ally determined  by  comparison  with  specimens  in  the  collection  of  the  United 

States  National  Museum. 

.\.  Experiment  with  a   recaitly  dead  mouse. 

A   single  mouse  killed  in  the  insectary  of  the  Department  of  Agriculture  at 

8.40  A.  M.,  September  20th,  was  immediately  placed  under  a   large  bell-jar,  on  a 

clean  sheet  of  white  paper. 

I.  Nymph.  Six  minutes  afterwards,  8.46  A.  M.,  a   nymph  in  instar  III, 

which  was  starved  when  captured  on  September  i   ith,  was  placed  under  the  bell- 

jar.  It  was  nearly  transparent.  'I'he  larva  paused  a   few  seconds,  and  then  went 
to  the  carcass;  at  8:46:35  .\.  M.,  it  was  feeding  from  the  toes  of  the  left  hind  leg, 

from  which  it  was  apparently  unable  to  extract  much  blood.  At  8.51  a.  m.,  it 

left  the  toes  and  crawled  completely  around  the  head  end  of  the  body  to  the 

right  hind  leg,  and  there  again  attempted  to  feed  from  the  toes  of  that  leg,  but 

with  little  or  no  success.  At  8:53:30  A.  M.,  it  left  its  last  position,  crawled 

around  the  head  end  of  the  body,  and  attached  itself  to  the  abdomen.  Up  to 

this  moment,  the  larva  was  but  slightly  tinged  with  blood.  .Attached  to  abdo- 

men at  8:54  A.  M.;  larva’s  abdomen  red  from  blood  at  8:54:30  A.  M.;  larva  half 

full  of  blood  at  8:57  .V.  M.  d'he  larva  appeared  to  be  weak,  and  was  having  much 

trouble  to  obtain  blood,  .‘\fter  9   M.,  the  larva  remained  the  same,  as  far  as 

the  amount  of  food  obtained  is  concerned,  but  frequently  changed  its  position  on 

the  carcass.  It  was  removed  from  the  carcass  at  10:30  A.  M.,  having  voluntarily 

left  it  at  10:20.  The  body  of  the  mouse  was  getting  cold  at  9.0S  A.  M.  The 

larva  was  not  fullv  gorged  with  blood,  but  it  is  evident  that  this  was  due  to  its 

weakness,  a   condition  apparently  due  to  its  age,  combined  with  its  previously 

starved  condition.  Cases  of  this  kind  are  often  met  with  in  this  species.  It 

molted  on  September  28th,  without  having  been  fed  again. 



GIRAULT  AXD  STRAUSS^THK  RKDBUG 1905J 

2.  Adult.  An  adult,  not  recently  fed  when  captured  on  September  iith, 

was  placed  under  the  bell-jar  at  9:26  A.  M.  The  body  of  the  mouse  was  then 

cold,  and  a   little  stiff. 

The  adult  wandered  about,  and  then  at  9:27:30,  crawled  under  the  carcass; 

body  then  flat  and  fully  colored.  Hiding  from  light.  In  a   few  minutes,  crawls 

from  beneath  the  carcass  to  the  side  of  the  bell  jar,  not  having  fed.  Jar  covered 

with  a   black  cloth 

At  9:44.  M.,  jar  uncovered  and  the  adult  found  fully  gorged  with  the 

blood  from  the  carcass.  It  was  found  at  rest  on  the  back  of  the  mouse,  but 

began  to  wander  on  exposure  to  the  light.  Body  of  mouse  now  stiff  and  cold. 

.\dult  removed. 

■Vnother  hungry  adult  placed  under  the  bell-jar  at  1 1   A.  M.,  the  mouse  then 

being  dead  2   hours  and  20  minutes.  It  was  pale,  having  just  recently  passed  the 

fifth  ecdysis.  .-Xt  once  hid  under  the  carcass. 

It  did  not  feed  up  to  3   P.  M.,  and  was  then  removed.  The  blood  in  the  car- 

cass had  by  that  time  coagulated.  Experiments  discontinued  on  account  of  the 

lack  of  material. 

B.  E.xperiment  with  a   Ih'ing  viouse. 

A   mouse  trajrped  in  the  insectary  of  the  Department  of  Agiculture  during 

the  night  of  September  21-22,  1905,  was  confined  under  a   bell-jar  as  in  the  first 

experiment  at  9   A.  M.,  September  22nd. 

,\t  9:40  A.  M.,  three  adults,  captured  when  full-fed  in  instar  V,  on  September 

iith,  and  since  molting  on  September  the  i8th,  and  a   single  larva  in  instar  IV, 

hungry  when  captured,  were  placed  under  the  jar  and  the  latter  covered  with  a 

black  cloth  to  exclude  the  light.  None  of  the  insects  had  fed  up  to  6   P.  M. 

At  7   A.  M.,  September  the  23rd,  the  day  following,  the  cloth  was  removed 

from  the  jar,  and  all  of  the  insects  found  fully  gorged  with  blood,  the  abdomens 

of  the  adults  immensely  swollen.  Plpon  exposure  to  the  light  they  as  usual 

wandered  quickly  about.  The  experiment  was  not  repeated  because  of  the  lack 

of  enough  suitable  material, — hungry  bedbugs. 

C.  Experifneut  with  recently  born  mice. 

At  6.30  P.  M.,  September  28th,  three  recently  born  mice  were  placed  in  a 

group  on  a   clean  sheet  of  white  paper  and  covered  with  a   small  bell-jar. 

.'Uthough  much  alive,  their  bodies  were  cold. 

Immediately  afterwards,  three  adults  of  lectulariiis,  full-fed  nymphs  in  instar 

V   when  obtained  on  September  iith,  molting  on  September  19th,  and  now, 

therefore,  hungry  adults,  were  introduced.  Left  over  night  in  a   dark  room. 
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At  7   A.  M.,  September  29th,  adults  found  greatly  swollen  with  blood  from 

the  mice.  'I’he  latter  still  alive. 

These  experiments  show  clearly  enough  that  lectularius  will  readily  feed  on 

mice,  at  least  under  the  conditions  in  foregoing.  It  has  now  to  be  proven 

whether  or  not  they  can  breed  under  such  conditions.  There  appears  to  be  no 

reason  why  they  cannot,  yet  experiments  are  necessary  to  prove  that  they  can. 

d'he  writers  have  been  unable  to  experiment  in  this  direction  because  of  the  diffi- 

culty experienced  in  obtaining  either  eggs  from  confined  adults,  or  very  young 

nymphs  from  other  sources. 

It  is  hardly  necessary  to  say  that  more  experiments  are  needed  on  all  points 

in  the  question  involved. 

II.  dinocons  col umbarius  (Jenyns). 

.As  with  leclHlarius,  so  with  this  species.  I’he  host  relations  are  entirely 
unknown.  That  is,  the  statements  concerning  these  relations  are  so  confusing, 

that  no  positive  conclusions  are  possible.  The  following  preliminary  experi- 

ments may  help  to  a   better  understanding  of  them. 

Thirty-two  specimens,  in  all  stages,  were  obtained  on  September  24th,  1905, 

from  a   chicken  house,  in  a   large  fowl  yard  at  .Vnacostia,  D.  C.  d'he  house  in 

which  they  were  found  w’as  a   barn-like  structure,  consisting  of  an  elevated  first 

floor  and  a   loft  above.  On  the  former,  which  consisted  of  a   main  hallway  run- 

ning the  entire  length  of  the  building,  and  of  pen-like  rooms  of  rather  large 

dimensions,  on  each  side,  made  of  closely  fitting  laths  coated  with  whitewash, 

was  occupied  entirely  by  chickens.  Each  room  contained  about  three  nests, 

made  of  bo.xes  filled  with  straw.  The  loft  above  was  occupied  by  pigeons. 

The  first  floor  of  the  structure  w’as  reached  from  the  ground  by  means  of  a 

stairway.  The  building  itself  was  surrounded  by  quite  extensive  yards,  all  alive 

with  different  kinds  of  poultry  and  pigeons,  and  was  not  very  distant  from  the 

dwelling  of  the  superintendent. 

The  bugs  were  not  easily  found  at  first.  In  fact,  none  w’ere  found  in  the 

nests.  The  first  sign  of  their  presence  was  found  in  the  spider  nests  along  the 

walls,  which  sometimes  held  large  masses  of  dead  bugs  and  exuviae;  generally, 

however,  but  one  or  two.  Finally,  the  insects  were  found  hiding  in  cracks 

between  the  laths,  or  in  dark  corners  of  the  room  ;   in  such  places,  eggs  were 

quite  frequently  found.  Nearly  all  of  them  were  full-fed,  showing  a   constant 

supply  of  food  at  hand.  They  were  in  all  stages,  and  it  was  quite  difficult  to  dis- 

lodge them.  The  attendant,  who  was  following,  said  that  no  bugs  were  present. 

Hut  a   casual  observer  would  hardly  have  noticed  their  presence. 
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It  struck  the  writers  at  once,  that  an  excellent  opjrortunity  here  offered  to 

prove  whether  or  not  this  species  would  naturally  leave  their  preferred  hosts, 

chickens,  and  go  to  the  dwellings  of  man;  or  whether  they  would  crawl  onto  man, 

thus  be  transferred  to  his  dwellings,  ancl  breed  there.  Hut  this  could  not  be 

determined  because  of  the  absence  of  the  superintendent,  and  nothing  could  be 

obtained  from  the  attendant,  who  denied  all  knowledge  of  bugs,  especially  those 

found  in  beds. 

I'his -species  found  associated  with  chickens  agrees  well  with  the  description 
of  columbariHs  given  by  Osborn  (   1896),  and  they  agree  with  supposed  specimens 

of  that  species  now  in  the  collection  of  the  United  States  National  Museum.  On 

comparison  with  other  species  in  the  National  Museum  collection,  they  are  at 

once  easily  separated  from  the  species  associated  with  the  bat  (////r/zr///  Jenyns), 

and  with  the  swallow  (   hinindinis  Jenyns  ).  d'hey  are  closer  to  Icciiilai  ins,  but  differ 
in  the  shape  of  the  body,  which  has  the  greatest  width  of  the  abdomen  at  the 

middle,  and  which,  in  general,  is  smaller,  and  in  the  relative  lengths  of  joints  3 

and  4   of  the  antennae,  which  are  subequal  in  columbarius,  but  joint  3   much 

longer  than  4   in  leclubarius.  They  cannot  possibly  be  Acanthia  inordora  I   luges. 

'I'he  specimens  in  the  National  Museum  are  from  the  United  States. 
.\.  Expinment  7idih  human  blood. 

At  6.45  P.  M.,  September  28th,  an  adult  of  this  species,  full-fed  when  cap- 

tured, was  placed  into  a   small  glass  vial  and  the  latter  then  inverted  over  a   por- 

tion of  the  fore  arm,  just  above  the  wrist.  In  this  way,  the  insect  was  forced  to 

rest  on  a   portion  of  the  skin. 

Upon  regaining  its  position,  after  the  fall  down  the  sides  of  the  vial,  it 

remained  perfectly  motionless  for  nearly  a   minute.  Then,  very  quietly,  it 

inserted  the  beak  and  began  to  feed.  In  ten  minutes,  it  was  gorged  with  blood, 

and  the  body  was  therefore  much  elongated.  About  eleven  minutes  after  begin- 

ning to  feed,  the  bug  withdrew  its  beak,  its  body  greatly  distended  with  blood. 

.\nother  recently  fed  adult  captured  on  September  24th,  showed  willingness 

to  feed  from  the  fingers  of  the  hand  on  the  afternoon  of  September  29th,  when 

they  were  placed  near  it. 

•Accordingly,  it  was  transferred  to  a   vial,  and  the  latter  inverted  over  a   por- 

tion of  the  under  surface  of  the  fore  arm,  at  6:08  P.  M.,  in  the  presence  of 

a   bright  light. 

It  tried  to  escape  at  first,  but  at  6:09  P.  M.,  it  inserted  the  beak  and  began 

to  feed.  The  vial  was  then  removed,  leaving  the  insect  attached  to  the  arm.  It 

was  wholly  unmindful  of  the  light.  The  abdomen  gradually  commenced  to 



PSYCHE 

[Decembe] 

swell,  until  at  6:i6  1’.  M,,  it  was  greatly  distended,  and  cylindrical,  apparently 

unable  to  hold  more.  Yet  the  insect  remained  attached  until  6:18:15  "'hen 

it  withdrew  the  beak  and  began  to  run  off.  It  now  resembled  a   gravid  termite 

female,  all  abdomen.  At  6:20  P.  M.,  it  voided  a   drop  of  thick,  dark,  liquid  excre- 

ment. 

K.  Experiments  with  living  ?nice. 

At  8   P.  M.,  September  28th,  three  recently  born  mice  were  placed  under  a 

bell-jar,  and  three  adults  and  two  larvm  of  colu?nbarius  added.  'Phey  were  left 

over  night  in  a   dark-room,  and  were  found  gorged  with  blood  on  the  morning  of 

-September  the  29th. 

While  placing  them  under  the  bell-jar  the  evening  before,  one  of  the  adults 

accidently  fell  on  the  body  of  one  of  the  young  mice,  which  it  immediately 

attacked.  When  its  beak  was  inserted,  the  mouse  jumped  from  the  pain,  and  a 

struggle  then  ensued,  the  almost  helpless  little  animal  trying  desperatively  to  dis- 

lodge the  sucking  insect  by  rolling  and  kicking.  Several  times,  the  bug  lost  its 

hold,  but  turned  at  once  and  renewed  the  attack,  until  at  last,  it  obtained  a 

position  on  the  breast  of  the  mouse,  between  the  fore  legs,  where  it  was  simply 

impossible  for  it  to  be  reached.  Here  it  fed  until  satisfied. 

The  insects  showed  no  hesitancy  in  attacking  these  mice,  after  gaining 

access  to  them;  but  on  account  of  the  presence  of  light  being  necessary  in 

order  to  watch  them,  they  would  not  as  a   general  rule,  go  at  once  to  feed.  Some 

do  not  seem  to  mind  the  light  at  all,  however.  This  is  seemingly  dependent  on 

the  state  of  their  appetite. 

-■\t  7.30  P.  M.,  September  the  29th,  the  experiment  was  repeated,  using  the 

same  mice,  now  nearly  exhausted  from  lack  of  nourishment.  Two  adults  and 

one  larva  were  left  over  night  with  the  three  mice.  The  following  morning  they 

were  gorged  with  blood.  The  mice  were  dead. 

Young  mice  are  very  sensitive  to  the  attacks  of  these  insects.  They  start 

with  pain  when  bitten,  and  in  their  helpless  way,  struggle  frantically  to  keep  the 

insects  away,  or  to  dislodge  them.  But  the  activity  and  persistency  of  the  “bed- 

bugs make  their  struggles  useless.” 
The  writers  could  not  find  any  marked  differences  between  lectulariiis  and 

and  co! nmbarius,  in  their  behavior  towards  the  foregoing  hosts.  The  former  is 

perhaps,  more  bold  and  active  than  the  latter. 
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RECENT  EN'l'OMOLOCxICAL  LITERATURE 

American  Insects,  by  vernon  l.  Kellogg,  professor  of  entomology 

AND  LECTURER  ON  BIONOMICS  IN  LELAND  STANFORD  JR.  UNIVERSITY,  WITH  MANY 

ORIGINAL  ILLUSTRATIONS  BY  MARY  WELLMAN.  HENRY  HOLT  &   COMPANY  I905.  674 

pages,  812  figures  and  13  colored  plates. 

This  work  easily  ranks  as  the  most  comprehensive  volume  treating  of  Amer- 

ican insects  yet  produced.  The  great  progress  in  entomology  during  the  decade 

which  has  elapsed  since  the  appearance  of  Comstock’s  Manual,  has  enabled  the 

author  to  give  more  adequate  treatment  to  the  dragon  flies,  to  the  previously 

almost  unknown  Culicidae  and  to  the  part  taken  by  insects  in  the  transmission  of 

diseases.  This  latter,  comprising  an  entire  chapter,  is  a   new  and  e.xceedingly 

important  addition  to  a   comprehensive  work  on  American  insects.  There  is  a 

general  systematic  account  of  all  the  principal  groups  with  special  discussions  of 

insect  structure,  physiology,  development,  metamorphosis  and  ecology,  portions 

of  which  have  been  greatly  enriched  by  the  author’s  personal  investigations. 

'I'he  systematic  part  agrees  largely  with  Comstock  except  that  the  Coleopteras 
Diptera  and  Lepidoptera  are  treated  in  the  order  named.  The  synoptic  key, 

have  been  summarized  in  certain  groups  and  in  others  there  are  valuable 

additions,  particularly  in  the  Odonata  and  Orthoptera.  The  treatment  of  the 

Coleoptera,  considering  the  importance  and  popularity  of  the  group,  appears 

rather  brief  in  comparison  with  the  space  usually  accorded  this  order  in  other 

works.  Considerable  attention  is  devoted  to  the  economic  aspects  of  the  subject 

and  a   decided  preference  for  the  more  injurious  forms  is  exhibited  in  discussing 

typical  species  of  the  various  groups  considered.  \   very  large  majority  of  our 

more  destructive  insects  are  noticed,  with  a   summarized  statement  of  the  life  his- 

tory and  directions  for  controlling  these  pests.  The  interesting  problems  pre- 

sented by  social  communities  such  as  white  ants,  true  ants  and  bees  receive  con- 

siderable attention.  The  important  relationship  existing  between  insects  and 

flowers,  the  value  of  color  and  pattern  and  their  uses,  are  discussed  somewhat 

fully  in  two  philosophic  and  very  suggestive  chapters.  The  work  closes  with  an 

appendix  on  collecting  and  rearing  insects. 

The  subject  matter  is  presented  in  an  easy  narrative  style,  though  accuracy 

is  not  sacrificed  for  the  sake  of  popularity.  The  work  itself  is  plainly  printed  on 

excellent  paper  and  the  illustrations  are  generally  of  a   high  standard.  'I’he 

volume  exhibits  a   thorough  appreciation  of  and  familiarity  with  recent  investiga- 

tions and,  considering  the  immense  field  covered,  it  is  not  surprising  that  there 
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should  be  a   few  typographical  and  other  errors  and  some  minor  inconsistencies. 

This  work  brings  together  in  one  volume  a   vast  amount  of  information  and  the 

author  is  to  be  congratulated  upon  having  produced  a   very  readable  compre- 

hensive work,  which  should  prove  attractive  and  e.xceedingly  helpful  to  the 

amateur  as  well  as  essential  to  every  investigator.  E.  P.  P'. 

A   Catalogue  of  the  Erycinidae,  with  the  synonymy  brought  down  to 

OCTOBER,  1 904,  BY  LEVI  W.  MENGEL,  READING,  PENN.  PUBLISHED  MAY,  I905. 

This  publication  covering  the  Erycinidae  of  the  world  is  of  undoubted  value 

to  every  collector  working  in  this  family.  It  will  serve  as  a   collection  check 

book  and  also  as  a   catalogue  of  reference.  The  amount  of  work  involved  in  its 

preparation  is  little  appreciated  by  the  average  collector,  but  is  readily  appreci- 

ated by  scientists  who  have  attempted  any  such  complete  record  of  specific 

names  with  reference  to  previous  publications.  The  author  states  in  his  preface 

that  the  arrangement  of  any  such  publication  in  connection  with  family  or 

generic  succession  is  dependent  upon  the  ideas  of  the  scientist  who  takes  up  the 

work;  that  is,  there  are  scarcely  any  two  publications  of  .this  sort  that  agree  in 

family  or  generic  arrangement,  and  the  arrangement  that  is  followed  by  the 

average  collector  is  one  that  has  been  suggested  through  publications  which 

were  readily  purchasable;  thus  the  order  of  Mr.  Kirby’s  synonymic  catalogue 
has  been  widely  adopted,  although  others  have  published  works  not  so  readily 

obtainable  with  a   totally  different  arrangement. 

The  specific  arrangement  of  any  such  publication  should  not  be  put  under 

too  severe  criticism.  This  publication  of  i6i  pages  represents  an  amount  of 

detailed  work  that  is  not  readily  realized,  and  it  is  a   volume  which  should  be  in 

the  possession  of  every  library  and  of  every  collector  Who  is  interested  in  this 

branch  of  entomological  work.  .\.  G.  W. 
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197  Transactions,  Royal  Society  of  ('anada,  Ottawa. 

198  Mittheilungen  aus  dem  zoologiscben  Museum,  Berlin. 

199  Bulletin,  University  of  Illinois  Agr.  Exp.  Station,  Urbana. 

THE  GENERAL  SUBJECT. 

Baker,  C.  F.  PAUomological  literature,  5   Oct. 

Banks,  N   Bibliogiaphy  of  the  more  important  contributions  to  American  Economic 

Entomology,  VIII:  The  more  important  writings  published  between  December  31,  1899,  and 

January  i,  1905,7m.  Bethune,  Rev.  C.  J .   S.  Bibliography  of  Canadian  Entomology  for 

year  IQ04,  1^7  xi,  sec.  iv,  57-63.  Felt,  E.  P.  20th  report  State  Entomologist —Injurious  and 

other  insects  of  the  State  of  New  York,  1904,  H2  Bull.  97.  Girault,  A.  A.  A   bibliography  of 

entomological  glossaries,  11,5  Sept.  U.  S.  Dept.  Agriculture,  Bureau  of  Entomology. 

Some  miscellanedus  results  of  the  work  of  the  Bureau  of  Entomology,  7b  no.  54. 

ECONOMIC  ENTOMOLGY. 

Cook,  W.T.  and  Horne,  W.  T.  (a)  Coffee  leaf  miner  and  other  coffee  pests,  196  no.  3   ; 

(b)  Insects  and  diseases  of  tobacco,  196  no.  i.  Crandall,  C.  S-  The  curculio  and  the  apple. 
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199  no.  y8.  Forbes,  S.  A.  The  more  iiirportant  insect  injuries  to  the  Iiuliaii  corn,  199  no. 

98.  Hunter,  J.  S.  Studies  in  grasshopper  control,  190  no.  170.  Theobald,  F.  V.  Notes  on 

the  behavior  of  the  Colorado  potato  beetle  in  Great  Britain.  7b  no.  54,  j).  53. 

See  also  Kuhlgatz,  Morrill  and  Sanders,  under  Ilemiptera;  ^larlatt  and  Titus,  under  Lepi- 

doptera;  Howard,  under  Diptera;  Fletcher,  Hunter,  Titus,  and  Walker,  under  Coleoptera. 

A   RACHNIDA. 

Banks,  N.  A   new  genus  and  species  of  Phalangida*,  5   Oct.  [New  genus  Cyptobunus.] 

Crosby,  C   R.  The  spiders  of  the  Rochport  cave.  Mo.,  4   Nov.  [DescribesmaleofTro^/o- 

Keys,  hitherto  unknown].  Titus,  E   S.C.  The  cotton  red-sj)ider  {Tet' 

ranychus  glovifi  Hks.),  7c  no.  65.  Williams,  S.  R.  Anatomy  of  aunulatus  Say,  191 

xxxiiy  313. 
.MV  RIAPODA. 

Blackman,  M.  W.  The  spermatogensis  of  the  .Myriapods,  195  xli,  331. 

NEUROPTKRA. 

Enderlein,  Dr.  G.  Kin  neuer  zu  den  Coniopterygiden  gehoriger  Neuropteren-Typus  aus 

der  Umgebung  von  Berlin*,  3S  xxiv,  197  [New  genus  Parasemidalis]. 

ODONATA. 

Williamson.  E.  B.  (a)  ( )viposition  of  d'etragoneuria,  5   Oct.;  (b)  Itinerary  of  a   collect- 

ing trip,  made  especially  in  search  of  dragon  flies,  in  Central  America,  5   Nov. 

ORTIKjPTERA. 

Bruner,  L.  (a)  Two  new  South  American  grasshoppers*,  5   Sept.;  (b)  Concerning  the 

locust  genus  Mestobregma  Scudder,  5   Oct.  Caudell,  A.  N.  Notes  on  some  Florida  Orthop- 

tera,  5   Sept. 

Rehn,  J.  A.  G.  A   contribution  to  the  knowledge  of  the  Acrididae  of  Costa  Rica*,  1   1905, 

p.  400  [New  genera  Cibotoptery x, Oedalonietopon,  Syletria,  Leptonierinthoprora,  Rhachicreagra, 

iMicrotyloptervx]. 

HEMIPl’ERA. 

Buckton,  G.  B.  Observations  on  some  undescribed  or  little  known  species  of  Hemiptera- 

Homoptera  of  the  family  Membracidae*,  161  ix,  2   ser.,  p.  329,  pi.  21-22.  [New  American  species 

and  new  genera  Hamma,  Electruphina,  Ouranorthiis,  'Paloipa,  Eeucothorax,  'Prapezoida]. 

Bueno,  J   R,de  la  Torre.  The  Hemiptera-lleteroptera  in  “American  Insects”,  4   Nov. 

Cockerell,  T.  D.  A   A   gall  on  bearberry  ( Arctostaphylos)*,  4   Nov.  Distant,  W,  L   Rhyn- 

chotal  notes,*  P   xvi,  7   ser..  p.  265  [New  genera  Inyamana,  Gazuma,  Urabunana,  .\rfaka,  Sapan- 

tanga,  Jacatra,  Irnana,  Hovana,  Dulderana].  Hueber,  Dr.T.  1   )eutschlands  Wasserwanzer, 

193  Ixi,  91.  Jacobi,  A.  Studien  liber  die  Homopterenfamilie  der  Cercopiden*,  198  iii,  5 

[New  genus  Sialoscarta].  Kirkaldy,  G.  W   Five  new  species  of  Micronecta  Kirkaldy.  5   Oct. 

Kuhlgatz,  T.  Schadliche  Wanzen  und  Cicaden  der  Baumwollstanden,  198  iii,  31.  Lange,  D. 

.V  remarkable  flight  of  Corisa,  “water  boatmen,”  4   Oct.  Morrill,  A.  W.  Report  on  a   Mexican 

cotton  pest,  the  ‘‘Conchuela”  {Pentatoma  ligata  Say),  7b  no.  54,  p.  18.  Sanders,  J.  G   Cot- 

tony maple  scale,  7c  no.  64  Schouteden,  H.  Rhynchota  .\ethiopica,  194  tome  I,  p.  133, 

Pl.  3-5- 
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LEPIDOPTKRA. 

Cockerell,  T.  D.  A.  Miscellaneous  notes,  4   Oct.  Dyar,  H.  C.  (a)  New  genera  of  South 

American  moths^,  50  xxix,  173  [Sauritinia  Metacrocea,  Apocera,  Homoneuronia,  Parapalosia, 

Arhabdosia,  Ascaptesyle,  Paratalara,  Epitalara,  Euzeugapteryx,  Paracraga,  Minonoa,  Minacraga 

Anacraga,  Acragopsis,  Anarchylus,  Gois,  Hemipecten,  Miacora,  Kavigia,  Acossus,  Lentagena. 

Trigena,  J^iopsyche];  (b)  A   list  of  American  cochlidian  moths,  with  descriptions  of  new  genera* 

and  species*,  50  xxix,  359  [New  genera  Paraclea,  Epiclea,  Hepialopsis,  Euprosterna,  Platypros- 

terna,  Euphobetron,  Cryptophobetron,  Tanadema,  Dichromapteryx];  (c)  A   descriptive  list  of  a 

collection  of  early  stages  of  Japanese  lepidoptera*,  50  xxviii,  937  [New  genera  Acanthocampa, 

Cnidocampa  {new  name  for  Monema  Walk.  1855,  not  Greville  1829)].  Fernald,  C.  H-  On  the 

dates  of  Jacob  Iliibner’s  Sammlung  europaischer  Schmetterling  and  some  of  his  other  works  : 

Privately  printed,  Amherst,  Mass.,  May,  1905.  Gibson,  A.  Notes  on  the  earlier  stages  of 

some  Canadian  tiger  moths  of  the  genus  Apantesis  4   Oct.  Hampson,  G,  F.  (a)  Descriptions 

of  new  species  of  Noctuidae  in  the  British  Museum*,  11,  xvi,  7   ser,  369;  (b)  The  Moths  of 

South  Africa,*  145  iii,  389  [New  genera  Pterocerota,  Bracharoa,  Micraroa,  ilomochira,  Cymaroa, 

Pteredoa,  Procraieria,  Copifrontia,  Stomafrontia].  Lyman,  H.  H.  New  Gortynae*,  4   Sept. 

Marlatt,  C.  L.  The  giant  sugar-cane  borer  {Castnialicus  Fab.)  7b  no.  54,  p.  71.  Pearsall,  R.  F. 

Whom  shall  we  follow?  4   Sept.  Schaposchnikow,  Ch.  A   new  explanation  of  the  red 

Colour  in  the  hind  wing  of  Catocala,  H   xvi,  7   ser.,  445.  Schaus,W.  Descriptions  of  new 

South  American  moths*,  50  xxix,  179  [New  genera  Dyasia,  Eumaschane,  Peroara,  Malupa, 

Talmeca,  Nesebra,  Navarcostes,  Pamcolma,  Kaseria;  GinaldiaJ.  Sherman,  F.,  Jr.  C)n  the 

pupation  of  the  Noctuid  moth  Hurrisimemna  irisignata  Walk.,  5   Oct.  Skinner,  H.  (a)  A   new 

Crinodesfrom  Arizona*,  5   Sept.;  (b)  A   new  Megathymus  from  Arizona*  5   Sept.  Titus,  E.  S.G. 

The  sugar-beet  crown-borer  {Htclstea  undulatella  Clem.),  7b  no.  54,  p.  34,  Warren,  W.  Some 

new  South  American  moths*,  50  x.\ix,  347  [New  genus  Macroprota].  Williams,  F.  X.  (a) 

Notes  on  the  synonymy  and  preparatory  stages  of  lllice  fJusUmtla  Bdv.,  5   Oct.;  (b)  Notes  on 

the  life-history  of Behrens,  5   Nov.  Williams,  F.  X.  and  Grinnell,  F.,  Jr., 

A   trip  to  Mt.  Diablo  in  search  of  lepidoptera*,  5   Sept. 
DIPTERA. 

Austen,  E.  E.  Distribution  of  the  tsetse-dies,  with  map,  — Report  of  the  Sleeping  Sickness 

Commission  of  the  Royal  Society,  London,  No.  VI,  278.  Coquillett,  D.  W.  A   new  subapter- 

ous  Tipulid  from  New  Mexico*,  4   Oct.  A   new  Dexiid  parasite  of  a   Cuban  beetle*,  4   Oct. 

Daecke.  E.  Two  new  species  of  Diptera  from  New  Jersey*,  5   Oct.  Girault.A.A.  Ovipo- 

sition  of  Bibio  femorata,  Wied.,  and  ovipositing  females,  4   Sept.  Grimshaw,  P.  H.  On  the 

British  species  of  Ilydrotaea  Desv.,  8   xli,  239.  Grossbeck,  J.  A.  New  species  of  Culicidae* 

4   Oct.  Grunberg,  K.  Zur  kenntnis  der  Culicidenfauna  von  Kamerun  und  Togo,  22  xxix, 

3^7,  Herrick,  G   W.  Notes  on  some  Mississippi  mosquitoes,  5   Nov.  Howard,  L.  O. 

Concerning  the  geographic  distribution  of  the  yellow  fever  mosquito,  192  xviii,  no.  46. 

Ludlow,  C.  S.  Mosquito  notes,  No,  4*,  4   Nov.  Mitchell,  E.  G.  Notes  on  the  larva  of  the 

pitcher  plant  mosquito,  4   Sept.  Thompson,  M .   T-  Alimentary  Canal  of  the  mosquito,  191 

vol.  32.  145-202,  pi.  12-17.  See  also  Cockerell,  under  Lepidoptera. 
SIPHONAPTERA. 

Baker,  C.  F.  The  classification  of  the  American  Siphonaptera*,  5   0   xxix,  121  [New 

genera  Rhopalopsyllus,  Spilopsyllus,  IIo])lopsyllus,  Odontopsyllus,  Dolichopsylla]. 
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COLEOrTERA. 

Fletcher,  J.  The  Buffalo  carpet-beetle,  4-  Sept.  Formanek,  R.  Zurnaheren  Kenntnis 

der  Gattung  Brachysomus  Stephens’*^,  38  xxiv,  169  [New  genus  Pseudoptochus].  Houghton, 

C   O.  Coleoptera  at  light  in  Delaware,  5   Sept.  Hunter,  W.  D.  and  Hind,  W.  E.  The 

Mexican  cotton-boll  weevil,  7b  no.  51.  Knab,  F.  Galeruca  pomonae  Scopoli,  in  North 

America,  5   Sept.  Knaus,  W.  Central  Texas  Coleoptera,  4-  C)ct.  Lewis,  C.  On  new 

species  of  Histeridae  and  notices  of  others*,  11  xvi,  ser.,  340  [New  genus  Lissosternus ]. 

Reitter,  E.  Neun  neue  Coleopteren  aus  der  palaearktischen  Fauna*,  38  xxiv,  201  [New  gen- 

era Chilotrogus,  Amphimallinal.  Skinner,  H,  Descriptions  of  new  Coleoptera  from  Arizona, 

with  notes  on  some  other  species’^  5   Nov.  Titus,  E.  S-  G.  The  sugar-cane  beetle  {Ligvrua 

rugicips  7b  no.  54,  p.  7.  Walker,  O.  M.  The  pepper  weevil  {Antbonomus  aencotincius  Champ.), 

7b  no.  54,  p.  43. 

See  also  Felt,  under  The  General  Subject,  and  Crandall,  under  Economic  Entomology. 

HVMENOPTERA. 

Ashmead,  W.H  (a)  New  hymenoptera  from  the  Philippines,*  30  xxix,  107  [New 

genus  Kriegeria];  (b)  New  genera  and  species  of  hymenoptera  from  the  Philippines*,  50  xxi.x, 

397  [New  genera  Elasmognathus,  Amauromorpha,  Ilemiglyptus];  (c)  Additions  to 

the  recorded  hymenopterous  fauna  of  the  Philippine  Islands,  with  descriptions  of  new  species*, 

50  xxviiii,  957  [New  genera  Nesolynx,  Nesomesochorus]:  (d)  Two  new  .Mymaridae  from  Rus- 

sian Turkestan,  5   Sept.,  (e)  A   skeleton  of  a   new  arrangement  of  the  families,  subfamilies, 

tribes  and  genera  of  the  ants,  or  the  superfamily  Formicoidea,  4-  Nov.  Bradley,  J.  C.  Caeno- 

cephus  in  America*,  4-  Oct.  Brown,  R.  E_  Notes  on  new  Philippine  hymenojitera,  4   Oct. 

Cockerell,  T.  D.  A.  (a)  Bees  collected  by  the  Rev.  G.  Birkmann  in  Texas,  cont.*,  4   Sept., 

(b)  Descriptions  and  records  of  bees,*  11  xvi,  7   ser.,  p.  292  [New  genus  PhenacoIIetes];  (c)  New 

bees  from  Colorado*.  5   Oct.;  (d)  New  bees  of  thegenera  Osmia  and  Andrena*,  4   Nov.  Cook, 

O.  F.  The  social  organization  and  breeding  habits  of  the  cotton-]>rotecting  kelep  of  Guatemala, 

7t.  no  10.  Davidson,  A.  An  enemy  of  the  trap-door  spider,  5   Sept.  Girault,  A.  A.  {z.)  Anaphes 

conotracheli  \\o\^nv.  an  important  egg-parasite*,  5   Nov.;  (b)  Descriptions  of  two  new 

hymenopterous  egg-i)arasites*,  5   Nov.  Harris,  J.  A.  The  influence  of  the  Apidae  upon  the 

geograi)hical  distribution  of  certain  floral  types,  4   Oct.,  Nov.  Nason,  W.  A.  parasitic 

hymenoptera  of  Algonquin,  Illinois.  II  5   Nov.  Viereck,  H.  L.,  et  al.  Syno]>sis  of  bees  of 

Oregon,  Washington,  British  Columbia  and  Vancouver,  IV,  4   Sept.  Webster,  F.  M.  q'he 

joint-worm  [Isosoma  tn'tid),  7c  no.  66. 
See  also  Cockerell,  under  Eepidoptera. 



“   Nothing  needed  to  make  this  a   complete  guide  to  the  study  of  our 

American  insects  has  been  omitted.” — M.  A.  Bigelow  in  the  Independent. 

AMERICAN  INSECTS 
BY  VERNON  L.  KELLOGG 

Professor  in  Leland  Stanford,  Jr.,  University 

With  812  figures  and  11  colored  plates.  647  pp.  $S-°o  net  (postage  34 

cents).  A   comprehensive  account  of  the  natural  history  of  the  insects  of 

.America,  written  simply  yet  seriously  so  as  to  be  acceptable  to  the  general  read- 
ing public  as  well  as  to  professional  students  of  nature.  All  of  the  insect  orders 

represented  in  our  country  are  treated  in  this  single  volume,  which,  despite  its 

comprehensiveness  and  its  profusion  of  illustrations,  is  so  compactly  made  as  to 

be  in  no  way  unwieldy.  The  book  may  be  used  for  continuous  reading  by  those 

wishing  to  inform  themselves  concerning  the  kinds  and  habits  of  American 

insects  in  general,  or  as  a   reference  manual  for  authoritative  information  on 

classification,  specific  remedies  for  certain  pests,  special  discussions  of  structural, 

physiological  or  ecological  phases  of  insect  biology,  etc. 

“Certain  to  be  widely  useful  .   .   .   readable  and  profusely  illustrated.  It  gives  a   great 
amount  of  information  about  the  insects  of  this  country,  in  such  a   manner  that  it  is  available 

to  any  intelligent  person  .   .   .   other  works  are  necessary  for  particular  purposes ;   but  if  I   were 

asked  to  name  a   single  work  for  a   beginner,  who  at  the  same  time  meant  business,  I   should  not 

hesitate  to  recommend  this  new  product  of  Stanford  University.” — T.  D.  /t.  Cockerell  in  The  Dial. 
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Newcomb,  35  Ctmrt  St..  Boston,  Mass. 

Will  collect  Diptera.  Hymenoptei a,  Htrniptera  and  Coletrptera.  M'(»uld  like  in  exchange,  quamit'es  of  named 
or  unnamed  Buprestidae.  Scarab.ieidae.  Cerambycidae  and  Chrysoinelidae.  Please  wi  iie  immediately  to  G.  Chagiion. 
P.  O.  Box  186.  Montreal.  Canada. 

Correspondence  desired  regarding  Rhopal  >cera  of  North  and  South  America,  especially  Argynnis.  Papilio, 
.Morpho.  Caligo.  Exchange  or  otherwise.  T.  H.  Shepherd.  15  Hope  View,  Carr  Lane.  Shipley,  Yorks..  England. 

EASTERN  MASS.  MOTHS  WANTED  mexcliange  for  same.  Also,  reliable  colored  sk.-tches  of  larv:e  of 
same.  C.V.  Blackburn.  loi  Pine  St.,  Woburn,  M.iss. 

Am  willing  to  make  contracts  to  collect  tor  the  season,  with  private  collectors,  museums  colleges,  or  any 
public  institution  tor  insects  of  any  order  or  group  desired,  either  in  large  or  small  series.  Diu  licales  of  all  orders 
for  sale  f   om  Colorado.  New  AAixico.  and  Arizona.  Correspondence  solicited.  Ernest  J.  Oslar,  4«><5  Raleigh  St. 
Alcotl  P.  O.,  Denver,  Colorado. 

WANTED— Records  of  captures  of  Connecticut  insects — especially  the  rarer  species — for  ihe  preparation  of  a 
Slate  list.  Orthoptera  and  Hymenopfera  records  desired  at  once.  W.  E.  Britton.  State  Entomologist.  New  Haven. 
Conn- 

CICINDELIDAE  of  the  world  wanted.  Good  exchange  in  all  families  of  Coleoptera  offered,  H.  F.  Wick- 
ham. Iowa  City.  Iowa.  U*  S-  A. 

HlPPODAMt.A — Live  individuals  .and  large  masses  for  variation  study  desired.  Insects  collected  to  order  in 
exchange.  The  following  species  espec'ally  wanted— H.  moesla,  l‘2-maculata  and  sinuata.  R.  H.  Johnson,  St.r 
tion  for  Experimental  Evolution.  Cold  Spring  Harbor.  N.  Y. 
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NOTES  ON  SOME  Dli’TKROUS  LARVAE. 

HV  CH.\RI,ES  \V.  JOH.\S(J.V,  BO.STO.N,  MASS. 

While  collecting  at  Riverton,  N.  J.,  on  June  lo,  1900,  I   found  in  a   spring,  a 
large  and  very  peculiar  larva.  Ft  was  placed  in  an  aquarium  and  for  three  days 
was  quite  active  and  seemed  to  be  doing  nicely.  Its  large  size  and  the  time  of 
the  year  were  both  favorable  for  bringing  it  to  maturity,  but  on  the  morning  of 
the  fourth  day  it  was  dead.  .Vs  the  aquarium  was  well  balanced,  I   can  only  ac- 

count for  Its  death  by  the  change  in  temperature,  as  the  weather  was  very  warm 
at  the  time,  and  the  spring  from  which  it  was  taken  quite  cool,  about  60°. 

W   hile  It  was  living  I   had  a   good  opportunity  to  observe  its  habits  and  make 
several  sketches,  from  which  the  drawings  accompanying  this  article  were  made. 
The  larva,  when  e.xtended,  was  about  45  mm.  in  length;  yellowish  white  in 
color,  translucent,  the  alimentary  tract,  etc.,  being  plainly  visible,  as  the  larva 
moved  by  e.xpanding  and  contracting  its  body.  When  e.xtended  to  its  full  length 
the  posterior  portion  was  elevated  almost  verticallv,  and  the  two  pairs  of  peculiarly 
ramified  appendages  e.xtending  from  the  anal  prominence  were  e.xpanded  to  their 
full  size  as  shown  on  Plate  I,  figures  i   and  2.  .Vt  other  times  they  were  more  or  less 
contracted.  Eigure  2   is  made  to  show  the  posterior  portion  vertically  extended, 
and  showing  the  ventral  surface.  The  respiratory  disk  or  stigmatal  area  bears 
three  pairs  of  marginal  projections,  the  lower  and  lateral  ones  being  much  the 
larger;  spiracular  openings  yellow,  with  a   narrow  margin  of  brown  and  a   black 
central  spot.  Head  yellowish,  with  a   short  black  line  above  the  base  of  the 
antennae;  tips  of  the  antennae  and  mandibles,  reddish  brown. 

The  specimen  preserved  in  alcohol,  but  giving  very  little  idea  of  its  appear- 

ance when  living,  was  shown  at  a   meeting  of  the  E'eldman  Collecting  Social,  held 
m   June,  1900,  and  from  its  size  was  referred  doubtfully  to  Tipula  ab.hminalis 
(   Kntom.  New.s,  xi,  p.  578.  igoo).  Since  that  time  the  larva  of  T.  abdominalis 

has  been  described  and  hgured  by  Profes.sor  James  G.  Needham  ( see  “   .Vquatic 
Insects  in  the  .Vdirondacks :   ”   N.  V.  State  .Museum,  Bull.  47,  p.  575,  pi.  35,  figs. 
1,2.  Sept.,  1901).  1   his  shows  a   very  different  larva — more  closely  related  to 
that  of  Tipiila  eluta  Loew,  described  and  figured  by  Mr.  C.  .V.  Hart  (Bull.  111. 
State  Lab.  Nat.  Hist.,  iv.,  p.  210,  pi.  viii.,  tigs.  32,  33.  1895). 
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It  is  thus  evident  that  this  is  not  the  larva  of  any  of  our  larger 

species  of  Tipula,  and  another  correspondingly  large  form  has  to  be  considered. 

I   am,  therefore,  inclined  to  look  upon  this  as  probably  the  larva  of  Longun'o 
testaccus  Lociv.  This  species  is  not  at  all  common.  I   have  only  seen  one  from 

Fairmount  Park,  Philadelphia,  collected  by  Mr.  H.  1).  Coyle,  and  two  taken  by  the 

writer  at  the  Delaware  Water  Gap,  July  12,  15,  1898,  along  Dunnfield  Creek,  a 

cool  mountain  stream  flowing  into  the  Delaware  on  the  New  Jersey  side.  It  is  to 

be  hoped  that  this  description  and  figure  will  lead  to  the  positive  identification  of 

this  interesting  larva. 

Limnobia  Triocellata  Osten  Sacken.  Plate  I,  Figs.  3,  4. 

The  larva  of  this  species  was  found  in  considerable  numbers  in  fungus  in 

the  woods  at  Riverside,  near  .\uburndale.  Mass.,  .August  21,  1904.  They  com- 

menced pupating  the  following  day,  and  the  imagos  appeared  on  the  30  and  31. 

riie  larva  (Fig.  3),  is  about  18  mm.  in  length,  cylindrical  and  gradually 

tapering  towards  the  ends  ;   color,  a   translucent  yellowish  white  ;   mouth  parts 

dark  brown.  The  finely  roughened  transverse  lines  at  the  margins  of  the  seg- 

ments aid  in  its  locomotion.  The  larva  when  found  is  apparently  enveloped  in  a 

mucus-like  covering,  and  when  disturbed  moves  very  rapidly  through  the  fungus 
in  either  direction. 

The  pupa  (Fig.  4)  is  about  13  mm.  in  length;  yellowish  at  first,  the  wings 

and  legs  becoming  a   dark  brown  with  age  ;   antennae  curve  above  the  eyes,  and 

disappear  beneath  the  wings  ;   the  legs  lie  parallel  to  each  other  on  the  ventral 

surface,  the  tarsal  claws  ending  near  the  middle  of  the  fourth  segment  of  the 

abdomen. 

.Vrchvtas  hystri.x  Fabr. 

Phis  sjrecies  was  bred  from  Datan,i  major  Grote,  July  7,  1905.  by  Mr.  .A.  C. 

Sampson  of  Sharon,  Mass.  I   can  find  no  previous  record  of  its  host. 

-XvLoTA  piGRA  Fabr.  PI.  1,  Figs.  5,  6. 

While  searching  beneath  the  bark  of  pine  logs  for  the  larva  of  Xy!ophas;us. 

1   found  the  larva  of  this  species  in  considerable  numbers.  It  frequented  the 

wet  bark  near  the  ground  where  there  was  more  or  less  fermentation  of  the  sappy 

portions  of  the  wood  and  bast.  The  larva  (Fig.  5)  is  about  14  mm.  in  length, 

of  a   dirty  yellow  or  brownish  color,  with  ten  or  eleven  ill  defined,  rugosely 

wrinkled  segments,  covered  with  short  hairs,  which  are  somewhat  longer  on 

the  sides.  'Phe  first  segment  is  armed  on  each  siile  with  a   pair  of  black  spines. 
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the  ])o.sterior  one  curved  backwards  ;   above  the  spines  are  small  brown  papillae  ; 

the  posterior  portion  bears  on  each  side  three  large,  hairy,  spine-like  processes, 

and  terminates  with  a   prominent,  shiny  brown  respiratory  tube,  showing  slight 

annulations  on  the  middle. 

The  larvae  were  collected  near  .\uburndale.  Mass.,  .March  26,  1905.  They 

commenced  pupating  March  31,  and  continued  to  do  so  until  April  3,  the  imagos 

appearing  from  .April  12  to  15.  On  June  16,  1904,  I   captured  the  adults  of  this 

species  at  the  same  locality.  The  pupa  (   Fig.  6),  is  about  10  mm.  in  length  ;   dark 

brown  in  color,  the  black  spines  and  small  jrapillae  of  the  larva  being  still  present, 

w'ith  an  additional  pair  of  larger  papillae  above  ;   the  posterior  portion  also  has  a 

similar  appearance  to  the  larva,  retaining  the  lateral  processes  and  respiratory 

tube.  The  imago  emerges  through  the  upper  portion  of  the  first  two  segments. 

The  larva  of  this  species  was  also  found  under  similir  conditions  near  South 

F'ranungham,  Mass  .   by  Mr.  A.  1’.  Morse. 
Figure  7   represents  a   larva  found  by  Mr.  Owen  liryant  at  Cohasset,  during 

the  latter  part  of  .September,  among  some  “   woolly  ”   aphids  on  the  wdld  lettuce 

( I.actnca  f/ongata ).  The  larva  was  very  Hat,  about  7   mm.  in  length,  slightly 

roughened,  and  of  a   dull  yellowish  color.  It  evidently  belongs  to  the  Svrphidae. 

1   did  not  succeed  in  getting  it  to  pupate. 

Zaisrachia  poi.ita  Ooquillett,  Plate  I,  Figs.  8,  9. 

Z.  poUta  t'oq.,  .Aquatic  Insects  in  the  .Adirondacks  (   \.  V.  State  Museum, 
Hull.  47,  p.  585.  1901  ). 

■Associated  with  the  larva  of  Xyloia  pigm  (   Fabr. )   were  a   number  of  small 

larvae  which  proved  to  be  this  interesting  little  Stratiomvid,  allied  to  the  genus 

Rachygaster.  d’he  larva  (   F'ig.  8)  is  about  5   mm.  in  length,  somewdiat  flattened, 
of  an  obscure  brownish  color,  shiny,  with  a   transverse  row  of  long  hairs  at  or 

near  the  middle  of  each  segment,  d’he  cephalic  portion  is  narrow  and  of  a 

reddish  color ;   the  posterior  segment  broadly  rounded,  with  a   narrow'  ventral 

opening  and  six  long  terminal  hairs. 

This  larva  cannot  be  properly  classed  as  an  aquatic  insect,  as  the  decayed 

bark  in  which  the  specimens  were  kept  frequently  became  cpiite  dry  without  any 

apparent  injury,  almost  every  specimen  reaching  maturity.  .Although  not  in 

water  the  larva  has  the  same  habit  as  those  of  Oilon'omyia,  etc.,  of  extending  the 

posterior  end  of  its  body  upward  as  shown  in  figure  9.  The  pupa  is  formed  within 

the  larval  skin,  with  no  apparent  change,  so  that  the  date  of  pupation  cannot  be 

given.  The  imagos  commenced  to  appear  May  12,  and  continued  to  do  so  until 

June  20. 
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The  adult  emerges  through  a   dorsal  slit  extending  across  the  second,  third 

and  part  of  the  fourth  segments  of  the  larval  skin,  the  first  segment  being  invari- 

ably removed  in  the  process  of  emerging. 



yORTH  AMERICAX  BEEA 1906] 

NORTH  AMERICAN  REES  OE  THE  GENERA  ANDRENA  AND 

MEETTTA  IN  THE  BRITISH  MUSEUM.— I. 

HV  T.  I).  COCKERELL,  BOULDER,  C0L(JR.\UO. 

When,  in  the  summer  of  1904,  I   visited  the  British  Museum,  one  of  my 

chief  objects  was  to  e.xamine  the  types  of  the  American  species  of  Antirena  de- 

scribed by  E.  Smith.  These  insects,  described  when  comparatively  little  was 

known  about  .\merican  bees,  had  always  been  difficult  to  identify,  and  with  a 

few  e.xceptions  the  current  identifications  were  open  to  more  or  less  doubt. 

Some  years  ago,  the  Rev.  E.  D.  Morice  very  kindly  sent  me  a   series  of  notes 

resulting  from  his  e.xamination  of  them,  and  these  were  published  in  the  Cana- 

dian Enioniologist,  1901  ;   but  further  investigation  was  clearly  desirable.  I   did 

not  publish  my  notes  on  Andrena  along  with  my  other  remarks  on  the  British 

Museum  bees  {Trans.  Am.  Ent.  Soc.,  1905),  because  it  was  intended  to  include 

them  in  a   lengthy  paper  which  Mr.  Viereck  expected  to  publish  in  1905  ;   but  as 

this  work  (a  review  of  all  the  known  .American  .4ndrenae)  is  likely  to  be  much 

delayed,  I   give  them  here. 

Melilta  amc'ricana  (Smith). 

Ci/issa  a?neriiana,  Smith,  9.  Length  12  mm.  or  slightly  over;  facial  fovea; 

apparently  very  broad,  but  ill-defined  and  not  hairy ;   process  of  labrum  low  and 

broadly  rounded  ;   clypeus  with  a   longitudinal  median  ridge,  the  upper  part  of 

which  is  narrow  and  grooved,  while  the  lower  part  is  very  broad,  and  shining ; 

rest  of  clypeus  dull,  with  rather  close  punctures ;   mandibles  broad  at  apex,  with 

a   short  inner  tooth  ;   cheeks  ordinary ;   mesothorax  fairly  shining,  with  quite 

close  shallow  punctures,  which  look  as  if  caused  by  blows  from  a   hammer  ; 

mesothorax  and  scutellum  with  a   good  deal  of  black  hair,  which,  however,  is  not 

conspicuous,  except  perhaps  at  sides  of  scutellum  ;   scutellum  shining  on  disc, 

with  definite  punctures ;   postscutellum  quite  dull,  with  a   curious  subtesselate  sur- 

face, and  posteriorly  with  long  hair  ;   enclosure  of  metathora.x  triangular  and  ill- 

defined,  slightly  wrinkled  at  base  ;   tegulae  with  a   conspicuous  ferruginous  spot ; 

stigma  yellowish-ferruginous,  small  and  lanceolate ;   second  submarginal  cell  not 

far  from  square,  equally  broad  above  and  below,  receiving  the  recurrent  nervure 

at  its  middle  ;   third  submarginal  cell  very  long,  narrowed  more  than  half  to  mar- 

ginal;   middle  femora  reddish,  sharply  keeled  beneath;  hind  trochanters  without 

any  curled  floccus ;   hair  on  outer  face  of  hind  tibia;  rather  long  and  coarse,  but 
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not  plumose ;   abdomen  broad  and  dullish,  with  numerous  distinct  piliferous 

punctures,  but  not  otherwise  punctate  ;   caudal  fimbria  dull  black. 

By  the  obliquely  truncate  apical  joint  of  antenna?,  and  characters  of  legs, 

this  is  a   veritable  MelUta  {   =   CUissa)\  by  the  dark  caudal  fringe  it  is  allied  to 

AT.  leporina,  but  it  is  not  that  species.  It  was  described  vaguely  from  the 

“   United  States,”  but  Mr.  Lovell  informs  me  that  he  has  taken  it  at  Waldoboro, 
Maine. 

.And ret!  a   conun  ml  a   (Smith). 

9.  K.xpanse  of  wings  about  21  mm.;  facial  fovea;  quite  broad,  whitish, 

clypeus  closely  punctured,  with  a   strong  median  ridge  ;   tubercle  on  labrum  large 

and  quite  broadly  rounded,  not  nearly  so  pointed  as  Morice’s  account  suggested  ; 

eye  not  separated  from  fovea  by  more  than  the  usual  narrow  line  ;   mesothorax 

minutely  roughened,  with  small  shallow  punctures:  mesothoracic  area  not  dis- 

tinctly defined,  only  minutely  plicate  basally  ;   tibial  scopa  fulvo-ferruginous,  not 

plumose ;   basal  joint  of  hind  tarsi  broad,  red,  with  ferruginous  hair  on  inner 

side  ;   abdomen  not  hairy  as  in  sayl,  having  only  piliferous  punctures  (   but  these 

very  distinct ),  and  not  fasciate  ;   fimbria  a   fine  orange-fulvous.  I   noted  that  it 

suggested  .4.  corni,  Rob.,  and  later  Mr.  Viereck  sent  me  a   specimen  of  conii  to 

compare,  and  I   found  no  difference. 

.4/iilrena  Integra,  .Smith. 

9.  In  Robertson’s  tables  this  runs  to  1 1,  and  then  runs  out,  because  of 
unhanded  abdomen  and  eye  not  widely  separated  from  fovea.  Compared  with 

a   species  from  Pennsylvania  sent  by  Mr.  Viereck,  and  supposed  to  be  Integra,  the 

type  was  found  to  be  a   smaller  and  very  different  species,  without  abdominal 

hair-bands,  and  with  the  fimbria  strong  light  ferruginous.  It  has  strongly- 

marked,  yellowish-white,  narroev  facial  fovem,  adjacent  to  the  eyes ;   clypeus 

microscopically  tessellate,  with  scattered  and  shallow  but  distinct  punctures; 

scutellum  very  shiny,  its  disc  wholly  impunctate  ;   wings  yellowish,  stigma  dark 

ferruginous. 

Upon  learning  that  the  supposed  Integra  was  not  that  species,  Mr.  Viereck 

sent  A.  lineata,  Prov.,  suggesting  that  this  was  the  real  integra.  Careful  com- 

parisons showed  that  they  were  identical. 

Andrcna  snbtilis.  Smith. 

9.  Vancouver  1.  (Lyall).  Supposed  sufit/V/s,  sent  by  Mr.  Viereck,  was  a 

much  smaller  and  very  different  species.  The  real  si/btilis  is  a   large,  handsome 
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species,  with  strongly  fulvous  linir  on  thorax;  alrdomen  dark  green,  without  any 

distinct  bands ;   fimbria  fulvous ;   stigma  narrow,  dark  red-brown  ;   process  of 

labrum  pointed  ;   fovea  broad,  pale  red,  adjacent  to  eye.  Size  about  equal  to 

vidua.  Later,  Mr.  Viereck  sent  for  comparison  a   specimen  of  A.  scmi/iig'm, 

Vier.,  which  proved  to  be  exactly  the  same. 

.liii/iriia  a/gi</a,  Smith. 

?   .   Hudson’s  Bay.  Mr.  Viereck  sent  a   Philadelphia  specimen  of  what  had 

been  taken  for  aigiiia  in  this  country;  but  the  real  aigit/a  proved  to  be  quite  a 

different  species,  with  the  following  distinctive  characters  :   larger ;   facial  fovea; 

short,  strongly  reddish,  seen  from  above  occupying  only  about  half  distance  be- 

tween eye  and  antenna;  process  of  labrum  broadly  rounded;  third  antennal 

joint  longer ;   wings  not  yellowish,  stigma  and  nervures  duller  and  darker  ;   abdo- 

men more  hairy,  the  hair  of  the  bands  longer  and  not  so  dense;  segments  i   and 

2,  viewed  laterally,  with  very  conspicuous  suberect  hairs  on  hind  margin  ;   venter 

of  abdomen  dark  reddish-brown  ;   anal  fimbria  pale  sooty ;   hind  tibiae,  as  well 

as  their  tarsi,  dark  reddish. 

In  Robertson’s  table,  algida  runs  tr>  A.  arala's,  Rob.;  Mr.  Viereck  sent  me 

anil’is  to  compare,  and  I   found  them  closely  allied,  but  apparently  distinct.  A 

arabis  has  hair  of  abdomen  yellowish,  aigida  has  it  dull  white,  with  the  fimbria 

pale  grey;  the  whole  pubescence  of  aigida  is  greyish,  contrasting  with  the 

strongly  ochreous  of  auihis ;   arab:.<:  has  the  flagellum  beneath,  and  the  claw-joints, 

very  red,  which  is  not  the  case  \\\  aigida ;   the  clypeus  of  seems  to  have 

rather  larger  punctures  than  those  of  aigida,  though  they  are  alike  in  character ; 

in  the  dry  state  the  eyes  of  aigida  are  grey,  of  arabis  black  ;   in  arahis  the  basal 

joint  of  hind  tarsi  within  is  darkened,  in  aigida  it  is  entirely  pallid,  with  a   pale 

ochreous  tint. 

Andrcna  fragilis,  .Smith. 

Expanse  of  wings  just  over  14  mm.  Runs  to  platyparia  in  Robertson’s 
tables.  Compared  with  platxparia,  I   found  that  fragilis  had  the  hind  tarsi  and 

hair  at  ape.x  of  abdomen  redder,  but  there  was  no  essential  difference. 

Andrcna  pladda.  Smith. 

9.  Length  about  10.',  mm.  Fovea  broad,  seen  from  above  pale  recklish  ; 

process  of  labrum  remarkably  long  and  narrow ;   clyptus  convex,  microscopi- 

cally tessellate,  with  quite  widely  separated  punctures ;   disc  of  mesothorax  dull- 

ish, with  minute,  well-separated  punctures;  metathorax  truncate,  the  enclosure 
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rugose-wrinkled,  very  ill-defined  ;   hair  of  hind  tibiae  plumose,  at  least  in  part ; 

stigma  ferruginous,  quite  large  ;   abdomen  with  apparently  a   very  faintly  pur- 

plish tint,  and  with  only  piliferous  punctures,  and  these  very  few  and  minute  ; 

fimbria  dark  purplish-chocolate  ;   depressed  hind  margins  of  abdominal  segments 

reddened  ;   pygidial  plate  with  a   grooved  V.  This  is  not  A.  crcssoni. 

Andrata  sodalis.  Smith. 

9.  Oa.xaca.  Ordinary-looking  species,  easily  known  by  hind  tibiae  and  basal 

two-thirds  (at  least)  of  basal  joint  of  hind  tarsi  clear  light  reddish-fulvous,  strong- 

ly contrasting  with  the  very  dark  brown  hind  femora,  and  apical  part  of  basal  joint 

of  tarsus,  as  well  as  small  joints  of  tarsus.  The  anterior  and  middle  legs  are 

also  wholly  very  dark  brown  ;   the  tibial  scopa  is  strongly  plumose.  Facial  foveae 

fairly  broad,  their  pubescence  (seen  from  above)  very  dark  seal  browm  ;   clypeus 

with  quite  a   broad  median  impunctate  band  or  area ;   abdomen  practically 

impunctate. 

second  specimen  has  only  about  half  the  basal  joint  of  hind  tarsi  fulvous, 

junction  of  the  two  colors  very  oblique.  Fimbria  light  brown,  with  a   greyish 

tinge. 

Andrena  simplex,  Smith. 

9   .   Length  less  than  lo  mm.  ;   clypeus  minutely  roughened,  with  scattered, 

shallow,  piliferous  punctures ;   labrum  with  reddish  hair,  contrasting  with  the 

dull  white  hair  of  clypeus;  third  antennal  joint  longer  than  4+5  ;   disc  of  meso- 

thorax  shining,  with  small,  widely-separated  punctures  ;   fovea  short,  not  widely 

separated  from  eye ;   area  of  metathorax  merely  roughened,  very  ill-defined ; 

metathorax  with  a   concave  truncation  ;   tegulae  dark  red  ;   stigma  small,  light  red- 

dish with  a   dark  margin  ;   third  submarginal  cell  very  broad  above  ;   first  three 

segments  of  abdomen  dark  reddish  ;   hair  on  outer  face  of  hind  tibia:  plumose  ; 

basal  joint  of  middle  tarsi  quite  broad. 

.indrena  hilaris,  Smith. 

.Mr.  Viereck  sent  one  from  Clementon,  N.  J.  I   found  Smith’s  type  identi- 
cal, except  that  it  had  dark  red  legs. 

Andrcna  atiricoma,  Smith. 

Mr.  Viereck  sent  a   Corvallis,  Oregon,  example  of  this  remarkable  species, 

and  it  was  the  same  as  the  type.  The  type  has  the  first  recurrent  nervure  join- 

ing submarginal  cell  some  distance  basad  of  the  middle. 
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Andrcna  rict/ur,  Smilli. 

A   specimen  from  Philatlelpliia,  Pa.  {I'icreck)^  of  the  species  recognized  as 

ricina  in  .\merica,  agreed  witli  Smith’s  type. 

Andrena  nivaHs,  Smitli. 

Milwaukee,  \\'is.,  specimen,  sent  as  niva/is  V’  by  Mr.  Vieieck,  ])roved  to 

be  Smith’s  species.  In  the  type  the  longitudinal  ridge  on  the  dypeus  was  more 
prominent  than  in  the  Wisconsin  specimen. 

Andrcna  carulea,  Smith. 

( 'ompared  with  Ptilandrena  crypta,  Viereck,  this  was  found  to  be  very  close- 
ly allied  ;   they  have  just  the  same  color  and  sculpture,  and  the  same  reddish, 

narrow,  short  facial  fovea.  A.  cicnilea  is  larger,  and  has  the  scopa  of  hind  tibire 

dark  brownish-grey,  a   good  deal  of  long,  erect,  black  hair  on  face,  and  some 
black  hair  at  sides  of  mesothorax. 

Andrena  nubecula.  Smith. 

Compared  with  a   .Milwaukee  specimen,  and  found  the  same  ;   the  species  is 

well  known.  I’he  type  has  lighter  tegula;  than  the  Wisconsin  example. 

Andrena  Jimbriafa,  .Smith. 

Expanse  of  wings  20  mm.  .\  specimen  sent  by  Mr.  Vierick  is  correctly 

named  ;   the  type  is  rather  smaller,  and  has  the  first  recurrent  nervure  joining 

second  submarginal  cell  nearer  its  end.  A.  fmbriala  is  a   homonym,  and  Dalla 

'I'orre  changed  it  to  americana :   but  Mr.  Viereck  finds  that  it  is  /lir/icinefa,  Pro- 
vancher,  and  this  name  has  priority. 

Andrena  f ulvipennis.  Smith. 

1   could  not  find  a   specimen  of  this  in  the  collection. 

.-indrena  pavochpeafa,  Smith. 

$   .   'I'his  is  generally  understood  to  be  bipunciata,  ( 'resson,  and  the  type 

runs  to  that  species  in  Robertson’s  tables.  Compared  with  a   specimen  of  bipitnc- 

taia,  the  type  oi  flavochpeata  differs  by  being  a   little  smaller,  with  the  flagelluni 

light  reddish  beneath  except  at  base.  The  clypeus  is  a   sort  of  pale  orange, 

instead  of  a   clear  lemon  yellow,  but  this  may  be  due  to  cyanide.  The  tarsi  are 

decidedly  reddish. 
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Andrena  pcrplexa.  Smith. 

Compared  with  a   Corvallis,  Oregon,  example,  sent  by  Mr.  Viereck,  the  type 

differed  by  the  bright  orange-red  hair  on  scutellum,  and  pubescence  in  general 

brighter ;   but  they  appeared  to  be  the  same  species. 

Andrena  Candida,  Smith. 

The  type  (Vancouver  I.,  Dr.  Lyal!)  was  compared  with  a   Corvallis,  (Ore- 

gon, specimen  sent  by  Mr.  Viereck,  and  found  to  be  apparently  the  same  species, 

but  with  rather  strong  varietal  differences;  — 

Type. 

Stigma  dark  red. 

Abdomen  strongly  blue. 

Facial  fovere  dark  chocolate  color, 

verv  handsome. 

Con'ai/is  speci7nen. 

Stigma  pale  amber. 

.Abdomen  greenish. 

Facial  fovete  less  conspicuous 



MOUTH  T.  I   AH'S  OF  MOSQUJTO  J.ARVAF. I   go6] 

MOUTH  PARTS  OF  MOSC^UFIT)  LARVAK  AS  INDICA  TIVK  OF  ITAJUTS. 

BY  KVEI.VX  MITCHELL,  WASHINGTON,  I).  C. 

The  larvae  of  tlie  Culicidae  follow  the  usual  rule  that  a   difference  in  the 

structure  of  the  mouth  jiarts  is  correlated  with  a   corresponding  difference  in  their 

fooil  habits,  d'his  fact  first  forcetl  itself  upon  the  writer’s  attention  when 

studying  the  habits  of  the  Louisiana  species,  while  making  drawings  and  dissec- 

tions for  Dr.  J.  \V.  Dupree,  and  was  later  confirmed  when  making  dissections  and 

tlrawings  of  larvae  of  additional  species  for  Dr.  Howard’s  forthcoming  mono- 

graph of  this  family. 

These  larvae  fall  into  two  categories,  viz.:  i.  Insectivorous,  which,  like  Meg- 

arhinHs  and  Psorophora,  normally  prey  upon  small  acpiatic  larvae;  and  2.  Non- 

.sectivorous,  like  Cu/ex,  which  feed  on  fc'.uglena  and  other  protozoa,  bacteria  and 
vegetable  matter;  while  between  these  groups  are  two  others,  somewhat  interme. 

diate,  viz.:  the  Uranotaenia  and  Anopheles  groups.  That  the  differences  in  habits 

are  correlated  with  markeil  differences  in  the  structure  of  the  mouth  parts  will 

be  seen  by  the  following  critical  comparison  of  the  types  of  these  four  groups  : 
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I.  Non-inskctivoruus 11.  UK.^.NO'I  AK.N  lA. HI.  AN<ll'HKI.t.S. 
IV.  I.NSUCTIVIIUDUS. 

MUUTll  liRUSIIKS. 

Hairs  slender,  very 

numerous,  slightly  pec- 

tinateor  simjile, project- 

i   n   g   forward  ;   adapted 

for  making  a   current  to- 
ward the  mouth. 

Same  as  I. Same  as  I. 
Stout,  heavy,  chitin- 

ised  hairs,  serrate  on 

distal  part  ;   held  at 

right  angles  to  head  or 
folded  under.  Adapted 
for  seizing. 

MANDIBLES. 

(See  Eig.  1.) 

Ititing  Part,  (d.) 

Comprises  i   -   lo  of 
whole  mandible.  Ante- 

rior tooth  heavy,  rather 

blunt,  not  sharply  dif- 
ferentiated from  the 

three  following  teeth 

(of  which  the  third  is 

largest  and  longest), 
which  do  not  recede 

sharply;  two  teeth, 

usually  sharp  and  slen- 
der, at  base  of  primary 

tooth.  So  m   e   short, 

Idunt  teeth  on  ectal  side 

of  mandible  below  main 

group  and  not  project- 

ing  so  far.  Arrange- 
ment primarily  for 

crushing. 

Same  as  I,  except 

that  the  anterior  tooth 

is  especially  heavy  and 

blunt,  and  the  teeth  at 

base  of  primary  tooth 

are  heavy  and  blunt. 

Heavily  chitinis  ed; 

about  1-6  of  whole  bulk. 

Anterior  tooth  sharp, 

conspicious,  not  sharply 

differentiated  from  the 

three  smaller  teeth 

which  are  placed  so  that 

their  tips  form  a   sharp- 

ly receding  line;  two 
rather  blunt  teeth  atop 

of  the  primary  tooth  at 
its  base :   a   bunch  of 

m   any  short,  s   h   a   r   ]» 

spines  and  small  teeth 

below  last  well  deve- 

loped tooth.  .Arrange- 
ment for  tearing  or 

crushing. 

Very  heavily  chitin- 
ised,  forming  about  one- 
fourth  of  bulk.  Anter- 

ior tooth  (especially  in 

Psof ophora)  very  long, 
pointed,  well  separated 
from  rest,  heavy  ;   other 

teeth  sharp.  .Arrange- 

ment for  tearing.  .Much 

more  irregular  than  in 

the  foregoing  for  m   s. 
Stout  accessory  spine 

on  side  of  base  of  [irim- 

ary  tooth,  ectal  asj  ect, 
in  Psorophoia^ 

Art.icula  i   e   ae  r   r   ate 
spine.  {i.\ 

Sometimes  dee])ly, 

sometimes  bluntly  ser- 
rate, narrow  or  broad, 

long  or  short,  but  never 

so  wide  as  biting  part, 

on  ental  side  and  project- 

ing beyond  biting  part ; 

four  to  twenty  serrate- 

plumose,  slender  mova- 
ble spines  below  it. 

Movement  evi  d   e   n   1 1   y 

like  a   chopper. 

(,)f  one  very  large 

tooth,  serrate  at  base 

and  differentiated  from 

the  four  followingsharp 

teeth;  whole  arrange- 
ment as  large,  though 

not  so  heavy,  as  the 

biting  part.  No  small 
articulate  spines. 

A   heavy,  wide,  flat, 

irregularly  serrate  spine; 

below  it  are  two  articu- 

late, flat,  narrow  spines 

with  hairs  in  the  serra- 

tions. 

Not  jnesent. 

Lateral  ('omh.  (d.) 

Many,  never  very 

heavy,  elongate,  some- 
what curved,  triangular 

The  three  uppermost 

spines  heavy  andstrong- 

1   y   chitinis  e   d   ;   base 

The  three  uppermost 

spines  not  conspicious- 

ly  heavier  than  the  rest. 

Long,  curved,  heavy, 

immovable  spines,  es- 

pecially heavy  and  flnely 
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plates,  set  with  flat 

sides  parallel  on  a   chit- 
inised  ridge;  somewhat 

movable  in  a   line  paral- 

lel to  base;  base  com- 

ing in  a   curve  from  a 

point  half  way  between 
the  lateral  and  mesal 

margins  td  the  ectal  end 

of  the  cephalic  (or  top) 

margin  with  which  it 

forms  an  acute  angle. 

heavy,  not  forming  so 

acute  an  angle  as  in  I, 

but,  like  III,  at  not  so 

great  an  angle  with  base 

of  primary  tooth,  nor  so 
far  forward  as  in  I V. 

base  as  in  1 1.  j 

! 

(’onih,  {?'.) 

K   i   t   h   e   r   fifteen  t   o 

twenty,  more  or  less, 

sigmoid,  immovable 

spines,  with  the  two  or 
three  nearest  base  of 

lateral  comb  more  or 

less  plumose;  or  a   row 

of  papillae  bearing 

single,  feathered  hairs 

or  very  short  hairs  (in 

the  latter  case  the  paj)- 
illae  are  moved  over  the 

top  of  the  mandible  on- 
to the  ental  aspect). 

None Two  fringed  plates 

near  base  of  biting  part 

and  four  or  five  long 

fringed  hairs  set  at  a 
distance  from  these  and 

against  the  upper  end 
of  the  base  of  the  lateral 
comb. 

Pro}crl(on  he^oir  /a-v' 
toolh.  (K.) 

About  size  of  biting 

part  and  resembling  a 

turtle’s  head  with  open 
jaw  ;   a   tuft  of  s   mall 

hairs  on  top  of ‘’head,” 
one  on  the  upper  line  of 

“   lower  jaw,’’ a   line,  more 
oi  less,  along  back  and 

side  of  “neck.”  A   small, 

heavily  chitinised  pro- 
jection belt)w. 

A   huge,  shapless 

jiiojection  about  one- 
fourth  si.ze  of  whole 

mandible,  bearing  on 

the  lateral  margin  a   row 

of  short,  hooked  hairs 

and  two  bunches  of 

slightly  longer  hairs 

on  the  side,  joined  with 

projection  below  it. 

A   distinct,  rounded 

projection,  having  on 

top  a   small  papilla  with 

a   few  minute  hairs.  N’o 

projection  below. 

Shiiiiii-  HrticuUd.e 
siniics.  (11.) 

On  latero-cep  h   a   1   i   c 

angle  below  upper  end 

of  base  of  lateral  comb; 

two  slender,  crescent- 

shaped. 

P'our  large,  fiat,  sharp 

spines,  the  outer  ones 

about  one-third  longer 
than  the  inner,  which 

are  a   little  fringed,  taper 

I'our  large,  fiat,  sharj) 

spines,  dilated  at  base  ; 
outer  two  smooth,  rather 

sharply  bent  near  base ; 
inner  two  sigmoid,  more 

I   \   . 

set  in  Psorophoray  ffc'v 

as  compared  with  other 
forms  {especially  in 

Psorophor<i)y  their  base 
forming  almost  a   right 

angle  with  top  of  man- 

dible, and  pushed  for- 
ward almost  to  base  of 

primary  tooth. 

None. 

I’rojection  below  last 
teeth  aborted  into  a   few 

irregular  j)rojections  in 

Psorophora:  joined  with 
the  next  lower  projec- 

tion and  larger  in  Megar- 

hiuusy  having  a   jtrojec- 
tion  below  it  in  P^oro- 

phora. 

A   single,  heavy, sharp 

curved  spine  in  P$oro- 

phora;  two  rather  slen- der spines  with  three  or 

four  plumules  in  Mcnar- 
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to  base  and  are  not 

sigmoid. 

HI. 

or  less  fringed ;   all  of 
about  an  equal  length. 

IV. 

himis- 

Hairs  between  artic- 
ulate simple  spines  and 

upper  end  of  base  of 
ateral  comb,  usually 

Inot  present  but  some- 
times 5-6,  rarely  a   pair 

so  well  developed  that 

they  might  almost  be 
considered  spines. 

A   large  number  of 
hairs  about  as  long  as 

the  serrate  pair  of  ar- 
ticulate spines. 

Eight  or  9   short, 
slender  hairs. 

Nine  hairs. 

Hairs.  Group  -'1. 
(See  Fig.  1.) 

4-25  hairs,  some  of 
which  are  generally 

tufted  at  ends,  occa- 

sionally a   few  are  slight- 
ly plumose. 

Two  or  3   very  large 
flat  setae,  serrate;  the 
teeth  may  or  may  not 
end  in  small  hairs. 

About  22  hairs,  those 

toward  base  of  mandi- 
ble split  into  3   or  4 

shreds  at  end. 

About  25  long  hairs 

in  Mc’garhiuus  \   8-10 short  hairs  in  Psoro- 

pliora- 
Group  B. 

(See  Fig.  I.) 

Two  to  10  heavy 
hairs, occasionally  split, 
in  a   scattered  line  be- 

tween /4  group  and  low- 
er end  of  base  of  lateral 

comb. 

Kight  to  16  graded 
hairs,  somewhat  split 

at  tips,  closely  set  in  a 
grouj)  contiguous  to  //. 

Four  to  five  slender, 
short  hairs  well  alrove 

A,  near  lower  end  of 
l)ase  of  lateral  comb. 

Wanting. 

Group  f 
(See  Fig.  1.) 

Two  to  12  small 

spines  (except  in  Dein- 
ocerites,  which  see  in 

summary)  on  the  lowei 

part  of  the  lateral  as- 

pect. 

'Fwo  to  5   small 

spines. 

Two  slim,  fringed 

hairs  on  papillae  with 

8-9  broad,  plumose,  long 
hairs  in  a   transverse 
row  below. 

Very  few,  minute, 
broad  spines. 

Maxilla. 

(Fig.  2) 

Cone-shaped,  more  01 
less  flattened,  always 

proportionately  nar- 
rower than  in  Urano- 

tenia  (II). 

A   sort  of  flattened 

irregular  cone. 
A   parallelogram  (ap- 

pro.ximately  about  2x 

l). 

'I’rapezoid,  the  ceph- 

alic aspect  the  longest 

in  Psorophora ;   nearly 
square  with  a   deep 

emargination  in  middle 
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Palpus, 

Not  large,  distinct,'  Xot  large,  distinct,  Top  about  even  with 
cylindrical,  somewhat  cylindrical,  top  flat,  top  of  maxilla,  very 

constricted  about  mid-,  with  4   very  large  and  2   slightly  rounded,  with 
die,  top  rounded  irregu-  small,  blunt  spines  ( 2   4   large  spines  and  2   or 
larly,  4-5  short,  blunt  of  the  large  spines  3   Hat,  sub-triangular 
s[)ines,  reaches  H-l'z 
top. 

sharp,  2   blunt  ;   does 
not  reach  over  to 

top  of  cone. 

]dates  articulated  by 

the  apex  of  the  trian- 
gle; with  a   deep  sinus 

between  its  upper  )>art 

and  the  body  of  the 
maxilla  ;   the  lower  part 
rounded  and  projecting 
below  base  of  body  of 

maxilla;  upper  part  a 
truncate  cone.  A   large, 

tree-like  hair  from  a 

papilla  on  lateral  aspect. 

Ship  of  chitin. 

Narrow,  very  heavy, 
About  the  same  as None. 

from  top  of  cone  to;  it^  1- 
base,  slightly  curving! 

from  palpus  as  it  ap-; 

j)roaches  base  and  con-' 
tinning  into  the  heavy' 
rim  of  chitin  at  base.  ' 

Ppiues> 

'I'wo,  stout,  more  or 
less  blunt,  from  pa}nl- 
lae  next  to  above  chiti- 

nous  strip  on  same  side 

as  palpus  aiul  about  on 
a   level  with  its  to**;! 

their  points  usually 
reaching  across  strip  of 
chitin. 

Very  short,  on  the 
farther  side  from  pal- 

pus of  an  imaginaryj 
line  parallel  to  i)alpus 
and  dividing  body  of 

maxilla  in  half,  and  on 

I   the  upper  half  of  the 1   side. 

I’resent.  very  large, 
slightly  removed  from 
strip. 

IV. 

of  cephalic  edge  in 

Meiiarlwius. 

1‘rojects  above  body 
of  maxilla;  l)luntly 

rounded  at  apex  in 

Mega)hmu%  \   truncalein 
Psorophora ;   with  four 
stubby  spines;  spring- 

ing direct  from  top  of 
maxilla  in  Psorophora, 

from  the  base  in  Mcgar- 

himts,  being  much  lar- 
ger therefore  in  the  lat- 
ter; cylindrical. 

None. 

In  Megarbimis  the 
spines  are  near  top  on 

the  side  of  the  emargi- 
nation  nearest  the 

palpus;  in  Psorophora 

they  are  near  the  top 
on  the  third  of  the 

body  of  the  maxilla  far- thest fronv  the  juilpus. 
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Tuft  A, 
(See  Fig.  2.) 

A   large  tuft  of  long 
or  short  movable  hairs 

at  apex,  often  a   line  ex- 

tending down  the  chiti- 
nous  strip  toward  the 

double  spines. 

Long  patch  of  short  hairs. 

Some  slender,  some 

spine-like  or  thickened 

and  split,  on  side  of 

chit  in  strip  farthest 

from  pulpus.  Usually 
a   few  hairs  on  side 

next  pulpus. 

Labial  Plate. 

Nine  to  33  teeth;  in 

general  tending  to  15- 

23  rather  fine,  evenly 

graded  teeth  except  in 

the  long  breathing 

tubed  species  \Chere  the 

teeth  show  a   tendency 

to  irregularity  difficult 

to  describe  but  easy  to 
see. 

II. 

Of  immense,  flat  setae 

serrate  on  one  side. 

Same,  but  the  hairs 

not  thickened  but  close- 

ly set. 

Coarse,  bluntly 

rounded  teeth,  ii  in 

number.  General  shape 

of  plate  ellipsoidal,  a 

regular  outline. 

III. 

A   row  of  pajiillae, 

bearing  several  short 

hairs  each,  extending' 

along  top  of  body  of 

maxilla  from  end  near- 

est palpus  about  half 

way  ;   a   row  of  erect, 
hooked  hairs  for  about 

the  same  distance,  con- 
tinued into  a   thick  mass 

of  hairs  curling  down 

across  the  top  ;   a   bunch 

of  short  spines  at  end 

farthest  from  palpus. 

Many  short,  curved 

hairs  in  groups  on  up- 

per I3  next  pulpus,  set 

thickly  on  upper  mid- 

dle I3  and  upper  and 
lower  farthest  from 

pulpus. 

Coarse,  much  sepa- 

rated, rather  sharp,  ir- 

regular teeth,  9.  Not  a 

regular  curve. 

IV. 

In  Psorophora  a   row 
of  short,  flat,  triangular 

spines  along  the  aj)ex 
from  base  of  pulpus, 

curling  over  and  con- 
tinued in  a   patch  half 

down  the  side  on  the 

half  away  from  the  pul- 

pus,  at  the  third  far- thest from  the  pulpus 

these  spines  are  very 

large,  hooked  and  in 
3   rows.  In  Megarlnnus 

a   large  patch  of  straight, 

short  spines  and  one 

long,  slender  s])ine  on 
side  of  emargination 

nearest  pulpus;  a   dou- 
ble row  of  large,  hook- 

ed spines  on  farthest 

elevation,  continued  in- 

to a   graded  row  of 

straight  spines  down 

mesal  margin,  and  i 
hair-like  spine. 

Wanting. 

Teeth  tend  to  coarse- 
ness and  to  have  center 

and  end  teeth  largest  in 
P.-<orophora. 
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As  the  above  comparative  scheme  shows,  in  insectivorous  forms  the  principal 

appendages  of  the  mandibles  and  maxillae  are  sharp,  heavy  and  titled  for  tearing ; 

or  stiff,  spiny,  immovable,  and  adapted  for  holding  the  struggling  prey.  'I'he  cor- 

responding appendages  in  the  non-insectivorous  forms,  whose  food  is  micro- 

scopic, are  more  blunt  and  better  adapted  for  crushing;  or  are  slender,  more  or 

less  movable,  and  fitted  (as  the  A   tuft  of  the  maxilla)  for  aiding  the  mouth 

brushes  to  draw  food  into  the  mouth;  or  (as  the  smaller  hairs  of  the  ma.xilla) 

for  a   sieve.  The  plates  of  the  lateral  comb  on  the  mandible  are  movable  in  the 

plane  of  the  base,  and,  so  the  writer  thinks,  help  to  direct  food  toward  the 

crushing  portion,  the  other  comb  acting  as  a   sieve  and  the  remaining  appendages 

being  sieves  or  tactile  organs. 

Anopheles  and  Uranotaenia  seem  to  exactly  correspond  with  neither  of  the 

foregoing  groups.  Tsorophora  we  know  will  prey  on  larvae  of  other  species  aiul 

even  turn  cannibal  if  hard  pressed.  Me^arhinus  will  do  the  same.  J’sorophoro^ 
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however,  can  exist,  temporarily  if  necessary,  on  a   diet  of  though  it  does 

not  thrive  on  this,  as  lir.  Dupree  proved  when  the  writer  was  with  him.  Anoph- 

eles will  bite  each  other  viciously,  tearing  off  the  hairs  so  frequently  that  perfect 

specimens  of  the  larvae  are  to  be  obtained  only  by  isolation  ;   will  devour  skins, 

occasionally  kill  other  larv'ae  and  always  eat  any  which  die.  i   nino/aenia  is  sup- 

posed to  have  the  same  habits  as  Anopheles,  save  that,  whereas  Anopheles  skims 

the  surface,  C'rano'aenUi  feeds  just  below.  From  the  shape  of  the  mouth  parts, 

however,  the  writer  would  judge  the  latter  to  be  distinctive  in  its  method,  a   vege- 

tarian and  also  feeding  on  minute  Crustacea  and  the  like. 

In  the  non-insectivorous  groups  are  two  distinct  types  of  mandible  and  max- 

illa. The  facts  on  hand  suggest  that  these  are  associated  with  two  types  of 

breathing  tubes  and  antennae,  as  well  as  with  different  habits  of  feeding.  The 

author  hopes  to  make  further  observations  when  opportunity  offers,  not  having 

hitherto  paid  special  attention  to  this  point. 

The  group  with  long  breathing  tubes  (Sf.  n trains,  C.  pplens,  C.  territans,  C. 

C.  restnans,  C.  salinarius ),  feed  with  the  tubes  almost  continually  at  the  surface, 

sailing  about  by  the  movement  of  their  mouth-brushes,  and  leaving  the  surface 

only  when  disturbed.  Their  food  evidently  floats  freely,  and  is  drawn  in  by  the 

currents  set  up  by  the  brushes.  In  these  forms  the  antennae  have  very  large  and 

plumose  tufts;  the  marginal  comb  on  the  mandible  is  reduced  to  papillae  bearing 

a   few’  hairs  and  moved  over  the  top  somewhat  onto  the  opposite  side  from  the 

lateral  comb.  The  maxillae  are  of  a   pointed,  sub-conical  form,  with  the  terminal 

hairs  freely  movable  and  very  long,  many  of  tliem  as  long  as,  or  longer  than,  the 

bodv  of  the  maxilla,  with  several  long-plumose  hairs  in  the  tuft,  which  is  mostly 

composed  of  single  hairs.  The  plumose  hairs  are  probablv  sensory,  w’hile  the 

function  of  the  simple  hairs  is  probably  only  to  brush  in  food. 

C.  diuolo’  forms  an  apparent  exception,  having  this  type  of  maxilla  and 

mandible,  but  w’hen  one  considers  that,  although  he  feeds  at  the  bottom,  he  lies 

on  his  back  most  of  the  time,  and  feeds  on  floating  matter,  his  not  feeding  near 

the  surface  makes  no  great  difference. 

C.  jamaicencis,  ‘7  mnsica,  and  'J.  vm ipes  also  belong  to  this  type,  though  the 

latter  tw'o  can  stay  at  the  bottom  a   long  time  if  disturbed. 

The  bottom  feeders,  as  far  as  known,  have  straight,  stubby  antennae,  gen- 

erally bare  of  spines,  with  one  hair  or  a   very  few  simple  hairs  in  the  tuft.  The 

mandible  has  the  marginal  comb  well  developed,  the  maxilla  is  a   flattened  cone, 

the  terminal  tuft  of  stiff',  straight  hair.s,  which  are  rather  short,  is  evidently  for 
use  in  brushing  over  the  debris  at  the  bottom,  w'here  the  very  long,  slender  hairs 

would  be  a   disadvantage.  C’.  dnpreei,  with  its  very  short  antennae,  and  its  bottom 
feeding  habits,  is  a   very  good  example.  C.  Irise/ialns  lives  in  hollow  trees,  and 
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feeds  at  the  bottom  of  the  hollow  ;   the  antennae,  mandible  and  maxilla  are  all 

typical  of  this  habit.  To  have  such  a   type  of  mouth  parts  the  larvae  need  not 

necessarily  be  bottom  feeders ;   they  may  brush  over  the  sides  of  a   tank  or  float- 

ing or  half-submerged  objects,  grasses,  spirogyra,  etc.  There  are  maxillae  which 

seem  transitional,  though  there  are  only  the  two  types  of  mandibles;  and  there 

are  in  some  maxillae  peculiar  developments  of  the  lateral  hairs,  which  are  jirob- 

ly  related  to  some  peculiar  habit  of  feeding,  or  character  of  food. 

.\mong  the  non-insectivorous  larvae  is  one,  Deinocet ites  cancer,  that  so  dis- 

tinctly and  strikingly,  in  .several  respects,  departs  from  the  ordinary  type  of  larvae 

as,  so  the  writer  believes,  to  justify  its  being  placed  in  a   new  sub-family,  Dkino- 

CERITINAK.  The  head  is  sub-circular  and  is  characterized  by  an  angular  projec- 

tion of  the  chitin  caudad  of  the  base  of  each  antenna.  This  lateral  angle  forms 

a   groove,  running  on  the  ventral  side  of  the  head,  in  which  groove  the  basal  por- 

tion of  the  lateral  aspect  of  the  mandible  moves  in  and  out,  so  as  to  be  visible 

from  above,  a   thing  which,  so  far  as  the  writer  knows,  exists  in  no  other  culicid 

larva.  The  anal  gills  are  entirely  absent. 

The  maxilla  affords  no  striking  departure  from  the  tvpe,  it  being  in  general 

that  of  a   larva  feeding  on  floating  objects. 

The  labial  plate  is  different  from  others  in  that  the  teeth,  instead  of  being 

broad  at  the  base  and  coming  gradually  to  a   distinctly  narrow  point  (with  hut 

few  exceptions ),  are  but  little  narrowed  until  they  abruptly  point  off,  are  very- 

long  for  their  width  and,  especially,  are  all  separated  from  each  other  by  a   space 

of  more  than  their  width,  while  the  two  basal  are  very  much  longer  than  any 

but  the  central  (which  is  about  twice  the  length  of  the  rest),  and  are  set  caudad 

from  the  base  of  the  next  by  about  their  own  length. 

The  mandible  is  like  no  other  (see  fig.  3).  The  biting  part  is  three,  weak 

teeth,  not  heavily  chitinised  (the  whole  larva  is  almost  transparent),  set  in  a   de- 

cidedly receding  row.  Normally,  the  non-insectivorous  larvae  have  four  teeth,  not 

receding  very  much.  The  projection  just  below  the  teeth,  instead  of  being  about 

twice  as  long  as  wide,  and  having  an  “under  jaw,”  is  fully  six  times  as  long  as 

wide,  the  tip  pointed  and  bent  down  for  about  one-fourth  the  length.  The  mar- 

ginal comb  is  nine  short,  sharp,  stright  spines.  The  chopper-like  part  is  a   sort  of 

narrow  hook,  finely  serrate  at  the  distal  end.  There  is  a   third  articulate  spine, 

shorter  than  the  others,  between  the  usual  two,  an  odd  number  in  this  place  being 

very  unusual.  Hut  the  distinguishing  feature  is  the  caudal  ];ortion  of  the  lateral 

aspect,  fn  other  mandibles,  so  far  as  the  writer  can  ascertain,  this  part  forms  an 

even,  continuous  curve  with  the  rest  of  the  mandible  body  and  bears  a   very  few 

minute  spines,  or  (as  in  Anopheles),  a   row  of  fringed  hairs.  In  D.  or/zre/' this 

portion  of  the  mandible  is  produced,  and  in  shape  is  like  the  thumb  held  on  a 

plane  with  the  hand  and  flexed  at  the  second  joint.  The  part  flexed  in  the  man- 
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dible  seems  to  be  rather  soft  as,  although  no  suture  can  be  seen,  the  projection  is 

capable  of  a   slight  Hexion  and  extension.  The  projection  works  in  the  trough 

formed  by  the  angle  of  the  head.  Instead  of  the  usual  minute  spines  at  this  point 

there  are  about  twenty-five  long,  slender  spines  placed  in  a   group  with  their  bases 

well  separated.  They  are  apparently  somewhat  movable.  The  function  is  diffi- 

cult to  imagine. 

The  adult  is  distinguished  from  all  others  by  the  unusually  long  antennae 

in  both  sexes;  according  to  Mr.  Coquillett,  the  second  antennal  joint  is  over  four- 

teen times  as  long  as  wide,  whereas  in  other  forms  of  culicidae  it  is  less  than 

eight  times  as  long  as  wide. 

It  will  be  noted  in  the  forgoing  comparative  study  that  I’sorophora  falls  into 

the  same  category  with  iMegcu/iimis,  to  which  it  is  much  more  nearly  related  both 

in  anatomy  and  habits  than  to  Cuh’x,  in  the  same  sub-family  with  which  it  is  at 
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present  classed.  Tlie  larva,  however,  differs  from  Megiu liiitiis  in  several  import- 

ant respects,  not  only  in  mouth  parts  but  also  in  regard  to  external  characters. 

In  the  antennae  are  situated  far  forward,  and  the  eyes  are  near  the 

middle  of  the  side  of  the  head  :   in  I’sorophora  the  antennae  are  near  the  middle  of 

the  side  of  the  head,  and  the  eyes  are  near  the  caudal  angle.  On  the  thorax  of 

Mcsparhinus  -i-xti  a   number  of  stiff,  coarse  spines  with  spinules  ;   no  such  spines  occur 

in  riorophora.  In  Me^arhinus  the  hairs  of  the  abdomen  are  on  large,  heavily 

chitinised  papillae,  which  is  not  the  case  in  Psorophora.  Me^arhinus  has  the 

comb  of  the  eighth  segment  represented  by  a   chitinised  jilate  from  which  spring 

two  bristles  and  three  minute  tufts  ;   the  comb  is  present  in  Psorophorn.  The 

hairs  of  the  ninth  segment  brush  in  J\Iegarhiinis  ■A.xt.  branched,  not  in  tufts;  in 

Psorophora  they  are  simple  and  in  tufts.  The  breathing  tube  in  Megarhinus  is 

without  a   pecten;  Psorophora  has  a   large  pecten. 

The  adult  Megarhinus  has  a   strongly  decurved  proboscis,  while  in  Psorophora 

it  is  straight.  The  depressed  scales  of  the  head  and  body  in  Megarhinus  are 

much  w'ider  than  in  Psorophora  ;   moreover,  in  Megarhinus  the  scales  of  the  legs 

are  never  erect  as  in  Psorophora.  Therefore  Pso/ophora  can  neither  be  placed  in 

the  same  .sub-family  with  Megarhinus  nor  with  Cu/ex,  but  should  constitute  a   di.s- 

tinct  sub-fainilv,  Psorophorinae. 
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LIFE  HISTORIES  OF  NORTH  AMERICAN  GEOMETRIDAE.— LXI V. 

KY  HARRISON  G.  DYAR,  WASHINGTON,  D.  C. 

Crmalophora  matilda  Dyar. 

Ellipitical,  evenly  rounded,  strongly  flattened  dorso-ventrally  but  no 

flat  areas,  scarcely  any  truncation  or  depression,  rounded  disk-like;  surface  uni- 

formly covered  with  beautifully  waved  quadragonal  or  pentagonal  reticulations, 

gently  raised,  the  surface  over  all  very  minutely  granular  shagreened.  Dark  olvi- 

aceous  green  ;   size  .7  x   .5  x   .3  mm  Laid  in  a   flat  mass. 

Stage  I.  Head  rounded,  scarcely  bilobed,  free;  yellowish  luteous,  brown 

around  the  edge  of  head  cap  and  forming  a   shade  by  the  six,  seed-like,  black 

ocelli.  Hody  small,  moderate,  not  elongate,  rapidly  looping;  luteous  yellow, 

dorsum  broadly  shaded  in  sordid  olivaceous  with  illy  defined  edges,  not  quite 

reaching  the  ends.  'Tubercles  minute,  concolorous,  except  on  the  sides  of  the 
thorax  where  they  are  brownish.  Setae  very  fine,  moderately  long,  minutely 

glandular  tipped. 

Stage  II.  Head  rounded  bilobed,  free,  pale  yellowish,  eye  black;  width 

.5  mm.  Body  moderate,  not  elongate,  whitish  green;  a   broad,  dorsal  purple 

black  band  from  joint  2   to  before  the  anal  plate,  tubercles  and  setae  invisible, 

tubercles  concolorous,  setae  very  short,  black  ;   no  shields. 

S'age  III  Head  strongly  bilobed,  subcordate,  dull  luteous  whitish,  ocelli 

black;  width  .75  mm.  Body  rather  short  and  stout,  held  flat  to  the  leaf,  green, 

annulate  finely;  a   broad  brown  dorsal  stripe  on  joints  2   to  13.  Feet  normal, 

green.  Setae  short,  black;  tubercles  concolorous  with  body,  invisible;  shields 

undifferentiated. 

Stage  I\\  Head  rounded  bilobed,  vertical  and  clypeal  sutures  depressed, 

mouth  short  and  rounded,  yellowish  green,  not  shining;  width  1.2  mm.  Body 

short,  stout,  segments  hardly  longer  than  wide,  smooth,  pale  green,  not  very 

opaque  yellowish.  broad,  diffuse  brown  dorsal  stripe,  obsolete  at  the  ends, 

especially  anterioly.  A   pair  of  stout,  short  anal  prongs;  feet  green;  no  shields; 

tubercles  and  setae  obsolete,  the  setae  very  short  and  dark. 

'The  larvae  ate  aspen,  but  did  not  flourish,  all  dying  in  stage  iv.  I   think, 
however,  that  they  had  reached  the  last  stage.  Eggs  obtained  at  Kaslo,  British 

( 'olumbia. 
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I   LI.USTUATIOXS  OF  DiURNAL  LeI'IDOI'TKRA  WITH  1 )   KSCR  li’TI  ONS  :   bv  Aiulrcw  CniV 

Weeks,  Jr.  'I'he  University  Press,  Cambridge,  1905. 

I   bis  volume  is  perhaps  the  mo.st  important  addition  to  tlie  literature  of 

•South  .\merican  Lepidoptera  of  recent  vears.  ISeginning  with  a   handsome  steel 

engraving  of  Dr.  Samuel  H.  Scudder,  there  follow  descriptions  of  8 1   hitherto 

undescribed  or  figured  species  of  Diurnals  collected  in  Bolivia  in  1898-9  by  Mr. 

Wm.  [.  Gerhard  who  headed  an  e.\pedition  to  thi§  une.x]dored  region,  the  e.xpen.se 

of  which  was  borne  by  the  author. 

.\bout  20  pages  are  devoted  to  an  interesting  account  of  this  trip,  illustrated 

by  numerous  half-tone  plates  of  scenes  in  that  far-off  country. 

Too  much  praise  cannot  be  bestowed  upon  the  45  lithographic  plates  of  the 

butterflies  described.  Nothing  finer  has  been  produced  and  it  would  seem  that 

perfection  in  this  line  had  at  last  been  reached.  The  original  water-color 

sketches  were  by  J.  Henry  Blake,  the  well-known  artist.  Both  the  upper  and 

under  surfaces  are  shown  and  for  minuteness  of  detail  and  faithfulness  of  repro- 

duction the  figures  are  all  that  can  be  desired. 

Mr.  Weeks  deserves  great  credit  for  giving  to  the  world  the  result  of  his 

labors  in  such  a   beautiful  volume  and  it  is  a   pity  that  all  otherscan  not  follow 

his  e.xample  by  publishing  plates  with  new  descriptions. 
II.  H.  N. 
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Jordan,  K.  Der  Gegen.satz  zwischen  geographischer  uml  nightgeographischer 

Variation,  97  lid.  83,  151.  IVIeldola,  R.  The  ISate.s-Muller  hypothesis  of 
Mimicry:  a   ciue.stion  of  historical  accuracy,  10  Nov.  30.  Paxson,  O.  S.  Mim- 

icry and  protective  coloration,  5   Dec.  Rdhler,  E.  lieitrage  zur  Kenntnis  der 
Sinnesorgane  der  Insecten,  S9  ,\.xii,  225. 

E(  '< ) N( ) M   I ( '   K N   l'( ) M ( ) I 

Burke,  H.  E.  Hlack  check  in  western  hemlock,  7c  no.  61.  Life  history  of 
Chelosia  alaskensis.  Felt,  E.  P.  Injurious  insects,  112  no.  97,  p.  ̂ 64. 

Marlatt,  C.  L.  Report  on  the  gypsy  moth  and  the  brown-tail  moth.  Inly,  1904, 
7c  no.  58.  Newell,  W.  The  remedy  for  the  boll  weevil,  205  no.  3.  Ross, 

Sir  Ronald.  The  logical  basis  of  the  sanitary  policy  of  mosquito  reduction 
68  Dec.  I.  Smith,  R.  1.  Peach  insects,  206  no.  17. 

MVRIAPODA. 

Silvestri,  F.  Novi  Diplopodi  del  Chile*,  58  i.x,  225  [New  genera  Semno- 
soma,  -Vbatodesmus,  Trienchodesmus,  Monenchodesmus,  Kudigona,  .\podigona]. 

ARACHNIDA. 

Berger,  E.  W.  Habits  and  distribution  of  the  I’seudoscorpioniilae,  prin- 
cipally Chelanops  oblongns  Say,  141  vi,  407.  Crosby,  C.  R.  A   catalogue  of 

the  Krigoneae  of  North  .\merica,  with  notes  and  description  of  new  species*,  1 

1905,  p.  301.  Scheffer,  T.  H.  (a)  'I'he  cocooning  habits  of  spiders,  156  iii, 
no.  2;  (b)  List  of  spiders  in  the  entomological  collection  of  the  Ran.sas  State 

LTniversity,  156  iii,  no.  3.  Strand,  E.  Heobachtungen  an  ( Ivarialeiern  einiger 
Spinnen,  204  xd,  487. 

rilYSANCR-t 

Hoffmann,  R.  W.  fiber  die  Morphologie  und  die  Funktion  der  Ivauwerk- 
zeuge  von  Tomocerus  plumbeus  L.,  II.  Beitrag  zur  Renntnis  der  Collembolen, 

97  Hd.  82,  638.  Krausbauer,  T.  Beitrage  zur  Kenntnis  der  Collembola  in 

der  Umgegend  von  Weilburg  a.Lahn,  202  xxxiv,  29. 

ODON.VI'A. 
Calvert,  P.  P.  Fauna  of  New  F.ngland,  6;  List  of  the  Odonata,  203  vii. 

Scott,  G.  G.  'I’he  distribution  of  tracheae  in  the  nymph  of  I’lathemis  lydia, 140  Nov. 

MALLOPH.VGA 

Cross,  J.  Untersuchungen  uber  die  Ovarien  von  Mallophagen  und  Pedi- 
culiden,  89  xxii,  347. 
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ORTHOP'I'ERA. 

Bruner,  L.  Two  remarkable  6'osta  Rican  locusts*,  5   Dec.  Caudell,  A.  N. 
A   new  Bacunculus  from  Indiana*,  6   .\iii,  212.  McClung,  C.  E.  The  chromo- 

some complex  of  orthopteran  spermatocytes,  140  Oct.  Rehn,  J.  A.  G.  Notes 
on  exotic  Forficulids  or  earwigs,  with  descriptions  of  new  species,  50  xxix,  501. 

See  also  Heindel,  under  The  General  Subject. 

PHYSOFODA. 

Hinds,  W.  E.  A   new  tobacco  thrips*,  176  xviii,  197. 

HEMIP  rKR.\. 

Bergroth,  Dr.  E.  (Dn  stridulating  Hemiptera  of  the  subfamily  Halyinae,  with 

descriptions  of  new  genera  and  species*,  14  1905,  ii,  146.  CockereU,  T.  D.  A. 

(a)  -A  lacustrine  aphid,  68  Dec.  8;  ( b   )   .A  new  scale-insect  ( fam.  t'occidae)  on 
the  rose*,  22  xxix,  514.  1   mhoF,  O thm .   Em .   Zur  Kenntnis  des  Baues  der 
Insektenrtugel  insbesondere  bei  Cicadiden,  97  Bd.  83,211.  Kirkaldy,  G.  W. 
Catalogue  of  the  genera  of  the  Hemipterous  family  .Vphididae,  with  their  typical 
species,  together  with  a   list  of  the  species  described  as  new  from  1885  to  1905, 

4   Dec.  lVIelichar,Dr.  L.  Beitrag  zur  Kenntnis  der  Homopterenfauna  Deutsch- 

Ost-.Afrikas*,  38  xxiv,  279.  Morrill,  A.  W.  The  greenhouse  white-fly  (Aley'- 

rodes  vaporariorum  ),  7c  no.  57.  Osborn,  H.  Jassidae  of  New  A'ork  State*, 
112  no.  97,  p.  49S.  Palmer,  M.  A.  On  the  dorsal  glands  as  characters  of 
constant  specific  value  in  the  Coccid  genus  Parlatoria,  156  iii,  no.  5.  Sanborn, 

G.  E.  Kansas  .Aphididae*,  156  iii,  no.  i.  Schuster,  W.  I)ie  Reblaus 
(Phylloxera  vastatrix)  in  Hessen,  202  xxxiv,  105.  Stauffacher,  H.  Zur 
Kenntnis  des  statischen  Organs  bei  Phylloxera  vastatrix,  97  Bd.  82,  379. 

Van  Duzee,  E.  P.  List  of  Hemiptera  taken  in  the  Adirondack  mountains, 

112  no.  97,  540.  Wirtner,  P.  M.  A   preliminary  list  of  the  Hemiptera  of 
western  Pennsylvania,  166  iii,  183. 

See  also  Gross,  under  Alallophaga. 

I.EPIDOPTERA. 

Ghittenden,  F.  H.  I'he  imported  cabbage  worm  (   Pontia  rapae ),  7c  no. 

60.  Gomstock,  G   F.  List  of  lepidoptera  taken  at  Keene  A’alley,  N.  A'.,  112 
no.  97,  557.  Dyar,  H.  G.  (a)  A   new  (fncocnemis  from  Nevada*,  6   xiii,  21 1; 
(b)  Description  of  some  new  moths  from  .Arizona*,  165  i,  no.  7,  186.  Fernald. 

G.  H.  North  .American  Tortricida;*,  4   Dec.  von  Linden,  M.  Grafin.  Physio- 
logische  LTntersunchungen  an  Schmetterlingen,  97  Bd.  82,  41 1.  Schaeffer,  G. 
List  of  Bombycine  moths  .   .   .   collecteti  on  the  museum  expedition  of  1905 
in  the  Huachuca  mountains,  .Arizona,  165  i,  no.  7,  i8t,  Shaw,  S.  A   List  of 

micro-lepidoptera  taken  in  Hampton,  New  Hampshire,  5   Dec.  Skinner,  H. 
.A  review  of  a   review,  5   Dec.  Smith,  J.  B.  New  species  of  Noctuidaefor  1905, 

No.  3*,  6   xiii,  188  [New  genus  Conochares].  Stichel,  H.  und  Riffarth,  H. 
Heliconidae,  201  Lief.  22.  Taylor,  G.  W.  What  is  F.uchoeca  comptaria 

Walker?  4   Dec.  Verson,  E,  Zur  F.ntwicklung  des  Verdauungskanals  bei 
Bombyx  mori,  97  Bd.  82,  523. 
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DIP'I'KRA. 

Adams,  C-  F.  Diptera  Africana,  i*,  156  iii,  no.  6   [New  genera  Hinea,  Rliod- 

esiella],  Becker,  Th.  Diagnose  d’un,  Diptere  recueilli  par  rexpedilion  antan.- 

tique  beige*,  35  xlix,  192.  Bezzi,  IVI.  II  genere  Systropus  W’ied.  nella  l-auna 
Palearctica,  167  ii,  262.  Cholodkovsky,  N.  Dljer  den  Pan  des  i   )ipterenhod- 

en.s,  97  IJd-  82,  389.  Dyar,  H.  C.  Illustrations  of  the  abdominal  appendages 

of  certain  mosquitoes,  6   xiii,  185.  Felt,  E.  P.  Studies  in  Culicidae*,  112  no. 

97,  442,  pis.  Crabham,  IVI.  Notes  on  some  Jamaica  1 'ulicidae*,  4   Dec.  Hine, 
J.  S.  New  species  of  North  .Vmerican  Chrysops*,  141  vi,  391.  Holmgren,  von 

N.  Zwei  neue  'Permitomastiden  aus  Stidamerika*,  22  xxix,  529  [.New  genera 
Termitadelphos,  Termitodipteron].  Kramer,  H.  Zur  Gattung  Sarcophaga, 
185  V,  329.  Kulagin,  N.  Der  Ivopfbau  bei  Gulexund  .Vnopheles,  97  Bd.  83,  281;. 

Muller,  C.  W.  Die  Metamorphose  von  Geratopogon  mulleri  Kieffer,  97  P,d.  83, 

224.  Spelser,  Dr.  P.  Beitriige  zur  Kenntnis  der  Hippobosciden*,  185  v, 

347  [New  genus  Icosta].  Swenk,  M.  H.  'I’he  North  .American  species  of  Gut- 
erebra*,  6   xiii,  18  i . 

See  also  Burke,  under  Economic  Entomology,  ami  Heindel,  under  The 
General  Subject. 

GOEEOP'PERA. 

Brues,  C.  T.  .Notes  on  the  life-history  of  the  Stylopidae,  I40viii,  290. 
Chittenden,  F.  H.  The  corn  root  worms  (   Diabrotica),  7c  no.  59.  Fall,  H.  C. 

On  the  affinities  of  the  genus  Tachycellus,  with  descriptions  of  new  species  from 

the  western  Gnited  States*,  6   xiii,  169.  French,  C.  H.  Nitidula  bipustulata  in 
a   new  role,  4   Dec.  Gorham,  H.  S.  On  new  Goleoptera  from  .South  .\frica  col- 

lected by  Dr.  H.  Brauns  and  others*,  14  1905,  ii,  271.  Hopkins,  A.  D. 
Powder-post  injury  to  seasoned  wood  products,  7c  no.  55.  Hunter,  W.  D. 
The  most  important  step  in  the  cultural  system  of  controlling  the  boll  weevil,  7c 

no.  56.  Schaeffer,  C.  (a)  Some  additional  new  genera  and  si)ecies  of  Gole- 

optera found  within  the  limits  of  the  Gnited  States*,  165  i,  no.  7,  p.  142  [New 
genera  Lepturgoides,  Pseudocyphus];  (b)  Three  new  species  of  the  genus 

Statira,  6   xiii,  179.  Schouteden,  H.  I.es  Hyponecrodes  sud-americains,  35 
xlix,  [95. 

HVMENOP'PER.V 

Andre,  E.  Nouvelles  especes  de  .Mutillides  d’.Xmcricpie*,  185  v,  361  [New 
genera  Ptiloinutilla,  XystromutillaJ.  Ashmead,  W.  H.  Glassification  of  the 

superfamily  t.'halcidoidea*,  160  i,  223-532,  pis.  Baker,  C-  F.  .New  western 
Mutillidae,  II*,  142  i,  ui.  Brues,  C.  T.  Notes  and  descriptions  of  North 

.American  parasitic  Hymenoptera*,  123  iii,  183.  Cameron,  P.  (a)  On  some 

Hymenoptera  collected  by  Prof.  G.  P'.  Baker  in  Nevada  and  southern  California*, 
142  i,  120  [New  species,  and  ne\v  genera  F.rvthrocryptus,  .Ateleophadnus,  Orona, 
Enytus];  (b)  On  some  undescribed  genera  and  species  of  parasitic  Hymenoptera 

from  Gape  Colony  and  Transvaal,  South  .Africa*,  185  v,  338  [New  genera  Rhyn- 

chocryptus,  Idiostoma,  I’aurophatnus],  Cockerell.  T.  D.  A.  (a)  .A  new  bee 
of  the  genus  Perdita  from  Texas*,  5   Dec.;  (b)  Diadasia  Patton;  a   genus  of 
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bees*  3   Oct.;  (c)  New  American  bees*,  176  .xviii,  177.  Dreyling,  Dr.  L.  (a) 

Beobachtungen  nber  die  wachsabscheidenden  ( )rgane  bei  den  Huinnie  In  neirst 

Bemerkungen  nber  die  homologen  Organe  bei  Trigonen,  22  .x.xix,  563  ;   (b)  Die 

wachsbereitenden  Organe  bei  den  gesellig  lebenden  Bienen,  89  xxii,  289. 

Fielde,  A.  M.  (a)  Observations  on  the  progeny  of  virgin  ants,  140  Nov.;  (b) 

Temperature  as  a   factor  in  the  development  of  ants,  140  Nov.;  (c)  The  progres- 

sive odor  of  ants,  140  Dec.  Graenicher,  S-  Some  observations  on  the  life  his- 

tory and  habits  of  parasitic  bees,  123  iii,  153.  Harris,  J-  A.  The  influence  of 

the  Apidae  upon  the  geographical  distribution  of  certain  floral  types,  concluded, 

4   Dec.  Hartman,  C.  Observations  on  the  habits  of  some  solitary  wasps  of 

Texas,  200  no.  65.  Krieger,  Dr.  R.  Deber  die  Ichneiunonidengattung 

Neotheronia  Krieger*,  185  v,  333.  Wheeler,  W.  M.  (a)  Dr.  O.  F.  Cook’s 

‘Social  organization  and  breeding  habits  of  the  cotton-protecting  kelep  of  Guate- 

mala’, 68  Dec.  i;  (b)  .\n  annotated  list  of  the  ants  of  New  Jersey*, 148  xxi,  371; 
(c)  Worker  ants  with  vestiges  of  wings,  148  xxi,  405. 

See  also  Heindel,  under  The  General  Subject. 
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American  inects  has  been  omitted.”  M.  A.  Bigelow  in  the  Independent. 

With  cSi2  figures  and  ii  colored  plates.  647  pp.  Ss-oo  net  ( postage  34 

cents).  .\  comprehensive  account  of  the  natural  history  of  the  insects  of 
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AMARA.  Being  engaged  in  the  study  of  this  genus, !   will  determine  specimens  for  collectors.  These  should 
be  sent  numbered  1   am  also  an.xious  to  obtain  species  in  other  genera  of  Carabidae  not  in  my  collection,  from  all 
parts  of  the  world,  and  will  purchase  or  exchange  for  same.  Roland  Hayward.  Readville.  Mass. 

WANTED — Eggs,  larvae  or  pupae  of  grasshoppers,  dragon-flies,  beetles,  bugs.  etc.  Will  give  tropical 
butterflies  in  exchange-  Denton  Bros..  Wellesley,  Mass. 

WANTED— Material  f»jr  the  study  of  the  hybrid  or  polymorpfiic  butterflies  of  the  genus  Baiilarchia,  including 
arvae  or  pupae  of  aTthemis  or  rfs/mwax.  images  of  ̂rt)S(.’rpf«a  or  ar//vc/;f/’/’»5  or  any  s;>ecimens  showing  unusual 
'characters.  Liberal  exchange.  Specimens  retained  will  be  deposited  in  Museum  of  Comparative  Zoology.  W.  L. 
W.  Field.  Milton,  Mass. 

LEPIDOPTERA— For  exch  inge.  fertile  eggs  of  HemiUuca  maia.  Alfred  C.  Sampson.  Sharon.  Mass. 
1   have  a   few  specimens  of  C.  callcta  and  ctHc/ws  to  exchange  for  rare  or  Pupae  of  same.  W.T. 

Buxton,  17  Walter  St.,  Somerville,  Mass. 

WANTED— Ova,  larvae  or  pupae  of  LiiuoOtis  ur&ula  and  arthewis.  Will  give  cash  or  exchange.  H.  H, 
Newcomb,  35  Court  St..  Boston.  Mass. 

Will  collect  Diptera.  Hymenoptera,  Hemiptera  and  Coleoptera.  Would  like  in  exchange,  quantities  of  named 
or  unnimel  Buprestidae.  Scarabaeidae,  Cerainbycidae  and  Chrysomelidae.  Please  write  immediately  to  G.  Chagnon, 

P.  O.  Box  186,  Montreal  _   Canada. 

Correspondence  desired  regarding  Rhopalocera  of  North  and  South  America,  especially  Argynnis.  Papilio, 
Morplio.  Caligo.  Exchange  or  otherwise.  T.  H.  Shepherd  15  Hope  View,  Carr  Lane.  Shipley,  Yorks.,  England. 

EASTERN  MASS- MOTHS  WANTED  in  exchange  for  same.  Also,  reliable  colored  sketches  of  larva? 
same.  C.V.  Blackburn.  loi  Pine  St..  Woburn,  Mass, 

Am  willing  to  make  contracts  to  collect  for  the  season,  with  private  collectors,  museums,  colleges,  or  an>’ 
public  institution  for  insects  of  any  order  or  group  desired,  either  in  large  or  small  series.  Duplicates  of  all  orders 
for  sale  from  Cohirado,  New  M   xico.  and  Arizona.  Correspondence  solicited.  Ernest  J.  Oslar.  Raleigh  St. 
Alcotf  P.  0.,  Denver,  Coloradi). 

WANTED — Records  of  captures  of  Connecticut  insects — especially  the  rarer  species — for  the  preparation  of  a 
State  list.  Orthoptera  and  Hymenoptera  records  desired  at  once.  W.  E.  Britton.  State  Entomologist,  New  Haven. 

Conn. 

CICINDELIDAE  of  the  world  wanted.  Good  exchange  in  all  families  of  Coleoptera  offered.  H.F.  Wick- 
ham. Iowa  City.  Iowa.  U.  S.  A. 

HIPPODAMIA — L've  individuals  and  large  masses  for  variation  study  desired.  Insects  collected  to  order 
exchange-  The  followin:  species  especially  wanted— H.  inoesta.  12-maculata  and  sinuata.  R.H.  Johnson,  Sta* 
tion  for  Experimental  Evolution.  Cold  Spring  Ha*  bor.  N.  Y. 
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FURTHER  BREEDING  EXPERIMENTS  WITH  HaPLUAS 

BY  F.  II.  FOSTER,  CL.AKEMUNT,  i\.  H. 

In  the  Entomological  News  for  March,  1901,  the  writer  gave  some  account 

of  breeding  experiments  with  Haploas.  Experiments  were  continued  during 

the  four  following  seasons  with  a   view  to  determining  the  limits  of  variation 

in  the  race  of  Haploa  cuiifiisa  occurring  near  Claremont  and  to  working  ont 

more  thoroughly  the  life  histories  of  the  other  forms  of  the  genus  and  their 

mutual  relations.  Efforts  to  breed  successive  generations  from  the  same  stock 

have  been  but  partly  successful  owing  to  the  difficulty  of  carrying  the  larvae 

in  sufficient  numbers  through  the  hibernation. 

Haploa  confusa 

From  moths  bred  from  wild  larvae  taken  at  Claremont  in  May,  1901, 

three  successful  pairings  were  obtained,  viz; 

Pair  Xo.  /.  PL  11,  Fig.  i   and  Fig.  2   parents. 

24  (j  — 14  9   (   See  PI.  II,  Mgs.  3   to  18  for  selected  series  of  progeny) 

Pair  Xo.  2.  PI.  11,  Fig.  ip  and  Fig.  20  parents. 

45  S   ■ — 16  9   (See  PI.  II,  Mgs.  21  to  36  for  selected  scries  of  progeny) 

Pair  Xo.  j.  PI. 11,  Fig.  37  and  Fig.  parents. 

20  S — 16  9   (See  PI.  II,  Figs.  39  to  54  for  selected  series  of  progeny) 

A   new  sup])ly  of  larvae  was  obtained  in  1903  and  three  successful  pairings 
were  obtained  from  which  were  reared 

from  Pair  No.  i 13  ̂  
6 9 

”   ”   No.  2 
II  S 

4 9 
”   ”   No.  3 

10  S 
8 9 

t 

These  1902  broods  present  no  character  materially  difYereut  from  the  three 

1901  series  illustrated  on  plate. 
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Examination  of  the  several  hnndred  moths  reared  from  onr  local  race  war- 

rants the  following  conclusions. 

1.  The  confusa  type  like  figs,  i   and  2,  i’l.  i   is  the  dominate  form  in  this  locality 
2.  While  in  any  given  brood  the  progeny  vary  considerably  among  themselves, 

striking  departures  from  typical  confusa  are  very  infrequent. 

3.  The  greatest  divergence  is  in  disapj)earance  in  occasional  specimens  of  the 

brown  cross-bands  on  j)rimaries,  this  tendency  being  stronger  in  the  females. 

4.  Some  degree  of  sexual  dimorphism  exists,  the  males  tending  to  show  a 

greater  extent  of  brown  and  the  females  a   greater  exteiit  of  white. 

5.  Occasional  sjiecimens  occur  conforming  closely  to  Boisduval's  type  of 

Iccoiitci.  (   Compare  I’l.  II,  h'igs.  45  and  49  with  figure  of  type  here  repro- duced. ) 

In  the  broods  above  referred  to  no  instance  of  yellow  in  the  ground  color 

of  the  wings  occurred,  from  which  1   conclude  that  the  hrood  illustrated  in 

Mar.  Kjoi  Ent.  News,  which  contained  bf)th  yellow  winged  and  white  winged 

forms,  contained  a   mixture  of  clyincnc  blood  due  to  some  antecedent  crossing. 

'I'hat  such  crossing  sometimes  occurs  admits  of  little  doubt.  Strecker  has 
reported  taking  clymcnc  and  Iccontci  in  coitu  from  which  resulted  progeny  like 

lecontci  with  yellow  ground  color.  (   See  Proc.  Davenport  .\cademy  of  Nat  Sci. 

V.  II  p.  275)  and  several  aberrant  individuals  reared  fnun  wild  larvae  taken  at 

Claremont  can  be  best  accounted  for  on  the  theory  that  they  are  mongrels. 

(   See  figs.  I.  2,  5   and  6   PI.  Ill  ).  Clymcnc  inhabits  the  same  immediate  locality 

from  which  most  of  the  confusa  material  has  been  obtained. 

Efforts  have  been  made  to  obtain  a   clymcnc  .r  confusa  cross  hut  six 

attempted  pairings  were  unsuccessful. 
H.  lecontei  var.  confinis 

In  1901,  through  the  kindness  of  Mr.  G.  M.  Dodge  of  Louisiana,  Mo.,  I 

received  eggs  laid  In'  :i  captured  9   \   a   '.  confinis.  h'rom  these  were  reared  seven 
moths,  two  <?  and  five  9   ,   all  of  the  fully  marked  confinis  pattern  and  quite 

uniform. 

H.  colona  var.  reversa 

In  1904  Mr.  Dodge  sent  me  two  females  of  Var.  reversa  one  of  which  is 

shown  on  PI.  II  at  fig.  55.  These  laid  eggs  from  which  were  bred  in  all  21 
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$   14  9   fairly  uniform  in  marking’s  and  shcnving  no  markeil  departure  from 

the  parents.  Figs.  56  to  t)i.  I’l.  II  show  the  range  of  variation  in  the  series. 
A   wifier  variation  than  this  occurs  among  these  moths  as  shown  by  a 

selected  series  of  captured  specimens  sent  me  by  Mr.  Dodge  in  which  several 

s|)ecimens  are  immaculate  white  ( t'lir  fuh'icosta )   and  others  intergrading  be- 
tween fuhicosta  and  reversa. 

In  this  species  and  in  Iccoutci  both  of  which  have  immaculate  forms,  the 

examples  I   have  examined  indicate  that  the  immaculate  specimens  are  more 

common  than  those  that  can  be  really  classed  as  intergrades,  d   his  suggests 

the  theory  that  the  immaculate  forms  are  really  "mutations''  in  the  sense  in 

which  De  \’ries  uses  the  word.  This  is  further  supported  by  the  following 
case. 

H.  lecontei  var.  vestalis 

A   ca])tured  9   vestaUs  (tig.  I’l.  II  )   sent  me  by  Mr.  Dodge  iri  1904  laid 
fertile  eggs  from  which  were  reared  16  and  10  9   .   Of  these  to  S   and  8   9 

were  like  the  mother,  immaculate.  (See  tig.  70,  I’l.  III.  GS  and  2   9   were 
marked  with  brown,  showing  patterns  referable  to  var.  niiUttiris  (fig.  74)  var. 

confinis  (fig.  75)  and  var.  harrisii  (fig.  72). 

H.  lecontei  var.  harrisii  Dyar 

A   captured  9   harrisii  (I’l.  1,  fig.  (12)  sent  me  in  1904  by  Mr.  H.  D.  Merrick 

from  New  Hrighton,  I’a.,  laid  eggs  from  which  were  bred  3   <?  and  3   9   (see 
PI.  II,  figs.  63-68).  These  showed  ipiite  a   range  for  so  small  a   series,  contain- 

ing forms  referable  to  vars.  harrisii,  coufinis  and  militaris. 

Typical  lecontei  Boisd 

It  seems  unfortunate  that  the  ty])e  of  a   species  having  so  many  varieties 

should  have  been  based  upon  one  of  tbe  least  common  of  its  forms.  (See  ac- 

companying figure  which  is  a   reproduction  of  Boisduval's  illustration  of  his 
type. )   This  form  is  very  rare  among  collections  I   have  examined.  ( )nly  two 

or  three  moths  of  those  obtained  in  tins  locality  come  very  close  to  it.  Figs. 

3   and  4   PI.  II  bred  from  larvae  taken  near  Claremont  are  nearest  to  the  type 

of  any  in  my  collection. 
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(Reproduction  of  Boisduval's  figure.) 

H.  clymene 

A   small  series  of  clymcne  bred  from  a   captured  9   sent  by  Mr.  Merr
ick 

showed  no  noteworthy  variations.  Clymcne  appears  to  be  the  mo
st  constant  o^ 

any  of  the  species  of  the  genus. 

Larval  Characters 

The  larval  differences  in  the  genus  are  not  wide  and  do  not  appe
ar  until 

after  the  first  or  second  moult.  The  following  table  shows  the  main
  points  of 

contrast  in  the  mature  larvae : 

DORSAL  STRIPE LATERAL  STRIPE HAIRS 

deep  red deep  yellow  1 

black  or  gray 

dull  yellow 
dull  yellow  1 

yellow  brown 
dull  black 

pale  yellow  j whitish  gray 

vellow  orange 
yellow  1 

yellowish black 

yellow  } 

black 

dull  yellow dull  yellow  i 
black  and  gray 

confusa bright  yellow 
sometimes  orange 

dull  yellow 
1 

black 

Studies  of  the  9   genitalia  have  not  revealed  any 
 constant  specific  char- 

acters in  this  genus.  Differences  in  form  of  these  organs 
 occur  between  indi- 

viduals of  the  same  species  and  as  wide  as  between  those  of  
dift'erent  species. 

The  writer  is  indebted  to  Mr.  G.  M.  Dodge  and  i\Ir.
  H.  D.  Merrick  for 

their  kind  interest  in  furnishing  material  for  these  
experiments. 
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NORTH  AMERICAN'  BEES  OE  THE  GENERA  ANDRENA  AND 
MELI  TTA  IN  THE  BREITSH  MUSEUM. 

BV  T.  D.  A.  COCKERELL,  BOULDER,  COLORADO. 

Andrena  aliena.  Smith. 

St.  John’s  Bluff.  Mr.  Viereck  sent  .a  species  of  the  Trtichandreua  group 

from  Georgia,  which  was  taken  for  alicna  :   but  the  true  aliena  is  quite  different 

and  apparently  should  be  referred  to  the  /'Alandrcna  group.  Its  distinctive 
characters,  in  comparison  with  the  Georgia  species,  are  as  follows: 

Larger  ;   fimbria  lighter  and  redder  ;   hair-bands  very  distinct  on  segments  2 

to  4,  but  broadly  interrupted  on  2   ;   hind  margins  of  abdominal  segments  strongly 

yellowish;  punctures  of  abdomen  much  less  strong  and  distinct,  es])ecially  on 

first  segment  ;   area  of  metalhorax  triangular,  delii  ately  transversely  striate,  not 

at  all  longitudinally  ridged,  not  bounded  by  an  elevated  rim  ;   wings  practic- 

ally clear;  tegulae  small,  dark  reddish,  conve.x,  e.xtreniely  shiny;  mesothorax 

shining  ;   tibiae  and  tarsi  tlark,  nowhere  strongly  reddened:  facial  foveae  prac- 

tically obsolete  (a  short  area  without  ininctures  or  pubescence  adjacent  to 

upper  part  of  eye);  hair  at  sides  of  face  very  white;  a   strong  raised  line  from 

middle  ocellus  to  level  of  antennae  antennal  joint  3   about  as  long  as  4^5; 

eyes  converging  below  ;   stigma  narrow,  dark  reddish,  the  parts  before  and  behind 

the  marginal  nervure  about  equal  ;   first  recurrent  nervure  joining  second  sub- 

marginal  cell  at  or  almost  at  its  middle;  marginal  cell  narrow,  its  ti]i  distinctly 

away  from  costa  ;   outer  scopa  of  hind  tibiae  very  long,  somewhat  dusky,  espec- 

ially towards  base,  and  very  strongly  plumose.  .Altogether,  this  is  a   remark- 

able species. 

A/idrena  friyida^  Smith 

Mr.  Viereck  sent  for  comparison  a   presumed  friyida  from  Seattle,  Wash- 

Comparison  with  the  type  showed  that  they  had  the  same  general  appearance, 

pubescence,  etc.  but  although  very  closely  allied,  they  are  not  the  same  s])ecies. 

The  tyne  differed  as  follows:  stigma  lighter  and  yellower  ;   secoml  sub- 

marginal cell  larger,  and  basal  nervure  meeting  transverse-medial  ;   abdomen 

broader  ;   ,.ind  margins  of  abdominal  segments  dark  reddish  ;   third  antennal 

joint  longer  than  4^5;  facial  fovea  broad,  dark  |nu]tle-brown  (black  in  Seattle 

insect);  lateral  hairs  of  face,  overlapping  ftivea,  black;  process  of  labrum  all 

shiny,  narrowly  subinarginately  truncate,  with  sloping  sides  (in  the  Seattle  insect 

with  a   dull  apical  protuberant  area.) 
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Andretia  moestn.  Smith 

A   Corvallis,  (Oregon,  specimen  regarded  as  nwesta  was  sent  by  Mr.  Viereck. 

Compared  with  the  type,  I   found  the  following  resemblances  and  differences  : 

tvpe  has  outer  margin  of  third  submarginal  cell  much  more  curved,  and  a   light 

amber  stigma  (stigma  is  dark  brown  in  the  Corvallis  species)  :   both  have  the 

same  black  facial  fovea,  the  same  pubescence,  etc.,  and  the  abdomen  is  the  same 

in  both  ;   type  has  fourth  and  base  of  fifth  antennal  joints  reddish  beneath,  but 

this  is  not  very  conspicuous;  tegulae  of  type  are  distincly  reddish  behind. 

The  male  type  of  moes/a  has  long  and  falcate  mandibles,  without  any  tooth 

beneath  or  at  base;  cheeks  produced  to  an  angle  behind. 

The  Corvallis  insect  probably  should  stand  as  a   subspecies.  It  is  recorded  by 

Viereck  in  Canad.  F.ntom.  1904,  p.  224. 

Andrcna  (   Tnuhaudrcna)  mira7ida.  Smith 

The  type,  compared  with  a   supposed  7nii-anda  sent  by  Mr.  Viereck,  differed 

thus: — Ridges  of  metathoracic  enclosure  stronger,  the  surface  more  shining 

between;  scutellum  more  densely  (though  irregularly)  punctured,  and  the  punc- 

tures larger:  when  the  thorax  is  viewed  from  above,  the  hair,  of  tubercles,  etc.  in 

front  of  the  wings,  is  seen  to  be  strongly  yellowish  ;   facial  foveae  inclining  to 

yellowish  grey  ;   an  extremely  narrow  line  between  facial  foveae  and  eye  (   a   narrow 

but  much  broader  area  in  the  supjiosed  /77i7'<77ida)\  punctures  of  clypeus  apparently 

rather  larger;  third  submarginal  cell  much  more  narrowed  above,  narrower  above 

than  second.  The  type  has  the  tibiae  and  tarsi  dark  red  ;   it  has  7/ot  the  margins 

of  the  abdominal  segments  testaceous,  or  it  would  seem  to  run  to  cla\t077iae  in 

Robertson’s  tables. 

Smith’s  male  mi/-i77/da  appears  to  run  in  Robertson’s  tables  to  ///a/'iiie,  or  it 

might  be  held  to  run  to  clayto7iiae.  The  abdomen  is  more  or  less  reddish-brown. 

By  the  lighter  stigma,  much  less  strongly  punctured  abtlomen,  etc.  it  appears  not 

to  belong  to  the  same  species  as  the  9   type. 

A7id/-C7ia  fasf/iosa.  Smith 

9   The  type  is  very  like  A.  i77Xt’7/r(>7//s,  Ckll.  ;   it  differs  by  having  more  black 

on  abdomen,  only  the  second  segment  being  entirely'  red,  or  more  red  than 

black.  The  process  of  labrum  is  narrower ;   apex  of  wings  not  so  dark  ;   first 

abdominal  segment  broader.  A.  <77Xf77i(77/is  is  an  idiomorph  of  ftisl/tosa. 

.l7idre/U7  e7-/-ans.  Smith 

9   Vancouver  \.(LyiiU).  The  type  looks  like  and  Hair  of 
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face,  cheeks,  and  jileura  black  :   although  the  wings  are  quite  dark,  the  stigma  is 

dull  amber  ;   clypeus  has  very  close,  large  punctures,  and  a   well-detined  longi- 

tudinal ridge  ;   hair  of  metathorax  black,  atul  its  enclosure  is  larger  than  in 

viiTua,  its  apical  angle  noticeably  larger  ;   it  is  minutely  roughened,  with  delicate 

raised  wrinkles  basally  ;   process  of  labrum  similar  to  that  of  vinua,  but  with  the 

truncation  not  so  broad  ;   hair  of  occiput  tlark,  but  there  is  a   tuft  of  light  fulvous 

hair  directed  forwards  over  the  ocelli  :   discs  of  abdominal  segments  beyond  the 

first  with  rather  abundant  short  erect  black  hair.  Perhaps  A.  phirialis,  Ckll., 

should  not  be  separated  specifically  from  this.  The  British  Museum  series  con- 

sists of  six  specimens,  not  all  of  one  species,  but  the  above  remarks  are  based  on 

the  one  bearing  the  type  label. 

Andraia  obscuripennis.  Smith 

9   very  fine  species  with  e.xtremely  dark  wings,  which  expand  30mm- 

.\bdornen  with  strong  punctures  ;   stigma  small  ;   tibial  scopa  dense;  area  of 

metathorax  pointed  behind,  not  truncate,  raised  margin  slight  ;   anterior  middle 

of  clypeus  tlark  red. 

.Indrena  clypeata.  Smith 

Differs  from  A.  bipunctata  by  being  a   little  smaller  (expanse  of  wings  i ’inm.  ) 

abdomen  dark  brown.  Flagellum  dark  as  in  bivpinutata  ;   third  antennal  joint 

longer  than  q,  but  not  nearly  as  long  as  4   —   5   ;   clypeus  yellow  with  two  black 

spots.  Runs  to  bipunctata  in  Robertson’s  tables,  except  that  the  abilomen  is  not 

strictly  black.  It  seems  conspecific  with  bipunctata,  or  jjerhaps  a   Floridian  race. 

Ant/rena  victima,  .Smith. 

9   I'he  type  is  stylopized.  Fimbria  dark  brown,  a   sort  of  purplish  sooty  ; 
abdomen  not  fasciate,  sericeous,  with  only  small  piliferous  punctures  ;   hair  of 

scutellum  quite  bright  orange-fulvous,  all  the  thoracic  hair  being  of  this  color, 

though  not  everywhere  so  bright  ;   tibial  sco]ia  pale  orange-fulvous. 

The  male  (type  of  A.  desponsa)  is  also  stylopized.  In  Robertson’s  tables  it 
seems  to  run  closest  to  sayi.  The  area  of  metathorax  has  some  little  straight 

basal  ridges,  as  though  puckered.  Second  submarginal  cell  large,  with  recurrent 

nervure  joining  it  at  the  middle.  Cheeks  ordinary. 

.Indrcna  hut  taps,  .Smith 

$   type.  Cheeks  very  broad,  angled  behind,  the  angle  somewhat  above 

level  of  middle  of  eye  ;   mandibles  sim])le  at  base  ;   hair  of  clypeus  long,  white  ;   of 

sides  of  face  black;  third  antennal  joint  about  as  long  as  44-5  ;   nervures  and 
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stigma  rather  light  red  ;   abdomen  sericeous,  with  no  true  punctures  ;   four  nar- 

lovv  white  hair-bands  on  I'cntral  surface  of  abdomen.  Not  in  Robertson’s  tables. 

The  apical  ventral  valve  is  broad  and  emarginate,  that  is  to  say,  obcordate 

Atiiircna  agilis,  Smith  (Mexico) 

$   type.  Hair  on  sides  of  face  long  and  black  ;   black  hair  at  junction  of 

cheeks  and  occiput  ;   large  yellow  mark  on  clypeus,  rounded  above  and  below, 

and  notched  at  the  sides,  with  the  form  of  a   young  agaric  with  a   very  thick 

stipe  ;   wings  seem  unusually  large  ;   basal  nervure  falling  short  of  transverse- 

medial  by  a   moderate  distance  ;   second  submarginal  cell  at  least  as  broad  above 

as  below  ;   third  submarginal  very  broad  above  ;   base  of  abdomen  slender. 

Audrena  simulata.  Smith  (   Mexico) 

Hair  of  thorax  quite  lively  fulvous  or  tawny;  in  type  specimen  the  middle 

of  thorax  is  bare,  the  hair  having  apparenth'  been  rubbed  off.  Facial  foveae 

deep,  pubescent,  brown  seen  from  above,  having  the  form  of  a   somewhat  oblique 

band  of  no  great  breadth,  its  upper  end  close  to  the  outer  ocellus,  its  lower  close 

to  the  eye,  at  about  the  level  of  the  antennae  ;   thorax  and  abdomen  shining, 

abdomen  broad  ;   tegulae  clear  amber  ;   first  recurrent  nervure  joining  second  sub- 

marginal cell  far  beyond  its  middle. 

Aiidu'iia  (Plerandrcua)  discrela.  Smith.  (Mexico). 

Very  peculiar  for  having  the  abdomen  except  first  segment  red  (clouded  with 

black),  densely  covered  with  short  orange  hair  ;   fimbria  orange  ;   first  joint  of 

hind  tarsus  broad,  red  :   first  recurrent  nervure  joining  second  submarginal  cell 

before  its  middle;  stigma  small  ;   facial  foveae  rather  broad,  not  distinctly 

separated  from  eye;  first  joint  of  labial  palpi  curved;  about  as  long  as  the 

other  three  together ;   hair  of  thorax  fulvo-ferruginous  ;   tegulae  amber;  tibial 

scopa  dense,  plumose. 

.Indrcna  modeita.  Smith  (Mexico) 

9   Matginal  cel!  squarely  (or  rather  slightly  obliquely)  truncate  \   basal  ner- 

%'ure  Jailing  far  short  of  transverse-medial  ■.  first  recurrent  nervure  joining  second 

submarginal  cell  conspicuously  beyond  its  middle  ;   face  black,  very  little  hairy, 

facial  quadrangle  broader  than  long;  tongue  short  ( i.  e.  not  as  in  the  Panurgids), 

maxillary  palpi  6-jointed  ;   facial  foveae  deeply  impressed  but  not  pubescent,  in 

form  small,  short  and  narrow,  close  to  upper  part  of  eye;  area  of  metathorax  not 

distinct-,  abdomen  very  shiny,  yellowish-red,  blackened  at  base  and  apex.  This 
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is  not  an  Andrciui  ;   it  must  stand  for  the  present  as  I’lohiiiilioia  moiiesln,  l)ul  it 

is  at  least  tlie  type  of  a   new  suhgenus  of  J’ro/aHi/iriin,  which  may  he  called 

Austnuniremi.  Its  principal  characters  are  italicized  above. 
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NEW  ANTS  FROM  NEW  ENGLAND. 

liY  \VILLI.\M  MORTON  WHEELER. 

While  preparing  a   list  of  the  ants  of  New  England  for  the  Boston  Society 

of  Natural  History,  I   have  come  upon  the  following  new  fomis  in  the  Museum 

of  Comparative  Zoology  collection  kindly  sent  me  for  study  by  Mr.  Samuel 

Henshaw,  in  a   collection  of  Massachusetts  ants  made  by  Mr.  A.  P.  Morse, 

and  among  the  material  collected  by  myself  at  Woods  Hole,  Massachusetts 

and  Colebrook,  Connecticut : 

1.  Mynnica  rubra  laeiiuodis  Nylander  var.  brucsi  var.  nov. 

A   number  of  workers,  females  and  males  taken  by  Air.  C.  T.  Brues  and 

myself  during  igoo  and  1903  from  a   few  large  colonies  nesting  under  stones 

at  the  edge  of  Fay's  Woods,  Woods  Hole,  Alass.,  agree  very  closely  with 
European  specimens  of  M.  hici'iiiodis  from  Russia,  .Austria,  Germany,  England 
and  Scotland  in  my  collection.  The  thora.x  of  the  workers  of  the  .American 

form  is  smoother,  more  shining  and  less  regularly  sculptured  than  in  the 

European  specimens,  but  I   am  unalile  to  find  any  other  differences  of  im- 

portance, and  therefore  establish  this  variety  with  some  hesitation.  I   should 

be  inclined  to  regard  it  as  directly  imported  from  Europe  were  it  not  that 

I’orel  has  described  two  subsijecies  of  .1/.  rubra  (M.  iicolacz'iiwdis  and 

M.  champlaini)  from  New'  A’ork  and  Canada  respectively,  both  allied  to  the 
European  laczdiiodis  but  with  distinctive  characters.  The  former  has  short 

antennse,  with  the  tips  of  the  scapes  extending  only  a   short  distance  beyond 

the  posterior  corners  of  the  head,  the  latter  has  very  short  epinotal  spines.  It 

thus  appears  that  .America  possesses  indigenous  forms  closely  related  to 

laevinodis,  just  as  it  has  long  been  known  to  possess  numerous  varieties  of 

the  other  boreal  and  subboreal  subspecies  of  M .   rubra. 

2,  Lasius  flaz'iis  ncarcticus  subsp.  nov. 

Lasius  flaz'us  Emery,  Zool.  Jahrb.  .Abth.  f.  Syst.  \T1,  1893,  p.  640, 
Lasius  flavus  siibsp.  myops  Emery,  ibid.  VIII,  1894,  p.  334. 

Lasius  myops  Wheeler,  Bull.  .Anr.  AIus.  Nat.  Hist.  XXI,  1905,  p.  397. 

This  form,  which  Emery  and  myself  have  been  regarding  as  L.  flaz'us 

myops  Ford,  originally  describal  from  the  Alediterranean  Region,  is  certainly 

distinct,  as  I   find  by  comparison  of  workers  from  Illinois,  Alassachusetts,  Con- 

necticut, New  A'ork  and  New  Jersey  w   ith  three  typical  w'orkers  kindly  sent  me 
by  Professor  Ford.  .According  to  this  authority  uiyops  is  distinguished  from 
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the  typical  flams  of  Europe  “by  its  much  smaller  eyes,  paler  color,  smaller 
and  less  variable  stature,  the  absence  of  large  reddish  brown  individuals,  and 

finally  by  its  predilection  of  warm,  arid  regions,  where  it  lives  under  stones,  un- 

like the  true  flavus,  which  prefers  fat,  humid  meadows  and  makes  large, 

compact  mound  nests.”  The  worker  of  our  American  form  of  flavus  un- 

doubtedly resembles  luyops  more  closely  than  it  does  the  typical  flas'us  in  the 

small  eyes  and  paler  color,  but  it  is  somewhat  larger  than  inyops  (2..V2.6  mm.'), 
has  the  head  and  thorax  smoother  and  more  shining  and  the  eyes  proportionally 

even  smaller.  It  differs,  moreover,  from  my  ops  in  its  habits,  as  it  is  found 

only  in  damp  soil  in  shady  woods,  where  it  nests  under  dead  leaves,  stones  or 

logs  in  colonies  which  are  very  small  compared  with  those  of  the  European 

flavus.  These  ethological  differences  arc.  in  my  estimation,  a   clearer  indication 

of  the  independent  subspecific  rank  of  the  .\merican  form  th.in  the  mor[)lio- 

logical  characters,  although  the  discovery  of  the  females  anil  males  of  jjiyops 

and  their  comparison  with  the  corrcs]ionding  phases  of  nearefiats  may  facilitate 

the  separation  of  the  two  forms  in  our  collections. 

3.  Formica  morsci  sp.  nov. 

^   Worker.  (Plate  1\  .   Pig.  i   a-c).  Length  3.3-55  mni. 

With  the  habitus  of  a   small  F.  rufa.  Mandibles  8-toothed.  Palpi  rather 

long.  Head,  excluding  the  mandibles,  distinctly  longer  than  broad;  cheeks 

long,  slightly  tlattened.  converging  in  front,  poTiterior  border  and  angles  con- 

vex and  rounded.  Clypeus  convex,  carinate,  with  entire,  rotmded  anterior 

border.  Antenna;  slender;  four  btisal  joints  of  fnnicidus  longer  and  lu.orc 

slender  than  the  terminal  joints.  Thorax  in  profile  with  deej)  mesonotal  con- 

striction. the  pro-and  mesonotum  together  and  the  e])inotum  singly,  rounded 

and  conve.x.  Petiole  much  narrower  than  the  e|)inottmi.  both  its  anterior  and 

posterior  surfaces  alike  conve.x  in  ])rofile ;   seen  from  behind  the  border  is 

broadly  rounded,  in  some  specimens  faintly  emarginate  in  the  middle,  but  not 

produced  upward  at  this  point  as  in  many  forms  of  the  rufa  group.  The  edge 

is  rather  bhint.  Gaster  large.  Legs  of  the  usual  conformation. 

Mandibles  shining,  sharply  striatopunctatc.  .Vntcrior  ])ortion  of  head, 

clypetis,  frontal  area,  lower  surface  of  thetrax  and  gaster,  shining;  remainder 

of  body  subop:i(|ue,  very  finely  .shagreened  ;   upper  surf.ace  of  gaster  with  a 

slightly  oily  luster. 

Hairs  white,  obttise.  suberect  and  very  sparse  on  the  u|>per  surface  ol  the 
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head,  thorax  and  .chaster  ;   nearly  always  completely  absent  on  the  lower  sur- 

face of  the  head  and  petiolar  Ijorder.  I'emora  naked :   tibiae  with  a   row  of 
tapering  hairs  on  their  flexor  surfaces.  Pubescence  white,  extremely  short 

and  sparse,  so  that  it  is  almost  invisible  except  on  the  upper  surface  of  the 

gaster. 
Reddish  yellow ;   borders  of  mandibles  black ;   anterior  border  of  clypeus, 

vertex,  upper  surface  of  pro-and  mesonotum.  femora,  tibiae,  apical  antennal 

joints,  and  gaster  more  or  less  infuscated ;   anal  region  yellow.  In  many  speci- 

mens the  upper  surface  of  the  head  is  more  reddish  than  the  remainder  of  the 

body  but  there  is  little  difference  in  coloration  between  the  smallest  and 

largest  workers. 

Described  from  many  workers  taken  by  Mr.  A.  P.  l\Iorse  from  a   flourish- 

ing colony  at  South  Natick.  INIass.  This  form  is  very  closely  related  to  some 

of  the  smaller  American  Formicac  of  the  ritfa  group.  Its  exact  status  and 

affinities,  however,  cannot  he  determined  without  a   knowledge  of  the  female. 

It  can  hardly  I)e  a   mere  variety  or  subspecies  of  F.  nifa  pro]ier,  and  it  certainly 

has  a   very  different  habitus  in  coloration  and  pubescence  from  any  of  the  allied 

species  known  to  me. 

4.  Formica  impc.ra  Wheeler. 

Of  this  interesting  species,  originally  described  from  workers  only,  taken 

in  the  Porcupine  ^Mountains  of  Northern  Michigan,  Mr,.  P.  Morse  has 

recently  discovered  a   colony  at*  Sherborne,  near  East  Holliston,  ^Massachusetts. 
It  was  nesting  in  the  upright  trunk  of  a   white  pine,  between  bark  and  wood, 

about  three  feet  from  the  ground  and  contained  a   few  of  the  hitherto  unknown 

females.  These  very  closely  resemble  in  their  diminutive  size  (4.5  mm.  in 

length)  and  coloration  the  females  of  the  species  which  I   have  descril^ed  as 

F.  luicrogyna,  ncradcusis  and  ucpticiila,  but  the  whole  body,  antennal  scapes 

and  legs  are  covered  with  long,  suberect,  obtuse  hairs.  They  agree  with  the 

female  of  microgyua  and  differ  from  those  of  ncpticula  and  ncradciisis  in  hav- 

ing the  gaster  opaque  and  densely  grayish  pubescent. 

The  discovery  of  these  diminutive  females  not  only  proves  that  I   was  not 

mistaken  in  regarding  impc.va  as  specifically  distinct  from  F.  nifa,  but  also 

indicates  that,  like  F .   difficilis  and  )nicrogy]ia,  it  is  a   temporary  parasite  in 

depauperate  colonies  of  some  other  species  of  Formica.  As  a   matter  of  fact, 

the  vial  containing  the  impc.va  workers  and  females  also  contained  a   number 

of  workers  of  P'.  fii.<;ca  var.  sabacncsccus,  which  Air.  Morse  collected  at  the 
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same  time.  Althougli  he  was  under  the  impression  that  tliesc  black  workers 

might  be  slaves  of  the  iiiific.va,  he  was  not  sure  that  they  actually  formed  part 

of  a   mixed  colony.  It  is  evident,  however,  that  these  species  which  both 

happen  to  be  members  of  our  boreal  fauna,  must  have  been  nesting  very  near 
each  other. 

5.  Campoiiotus  hcrculcamts  li^^nipcnius  Latreillc  var.  ruhens  var.  nov. 

Female.  Differing  from  the  female  of  the  var.  novacboracensis  Fitch 

(   pictns  Forel)  in  having  all  the  gastric  segments  dee])  red  excejjt  their 

posterior  margins,  which  are  black. 

Male.  Indistinguishable  from  the  male  of  novacboracensis.  Worker 
forms  unknown. 

Described  from  the  following  specimens  from  the  collection  of  the  Museum 

of  Com])arative  Zoology:  Two  females  from  Xorway,  Maine  (S.  J.  Smith); 

one  female  and  one  male  from  Ilethel,  Maiaie  {.\.  M.  Edwards);  and  four 

females  collected  in  Alichigan  by  Dr.  Clark  in  1864. 
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I'Ht:  BEDliUC;,  CIMEX  EECTUEARU'S^  LINNAEUS. 

I’t.  IP.  Critical  remarks  on  its  literature,  with  a   history  and  bibliography 

of  pathogenic  relations. 

BY  ALECANDRE  ARSENE  GIRAULT,  WASHINGTON,  1).  C. 

A   full  bibliography  of  this  insect,  as  promised  in  Part  I   of  this  paper,  had 

to  be  abandoned  because  of  its  length.  In  contemplating  its  publication,  the 

writer  had  in  mind,  mostly,  its  hoped  for  usefulness  to  both  entomologists  and 

medical  men. 

bPart  I,  Psyche  XII,  1905  pp,  61-74. 

■Such  a   common,  and  persistently  obnoxious  insect  must  necessarily  have  a 

very  extensive  literature,  and  one  that  is  mtich  scattered,  especially  since  it 

is  a   factor  directly  affecting  the  social  communities  of  man  himself. 

In  reviewing  this  body  of  literature,  the  writer  has  been  continually 

impressed  by  one  fact  in  particular,  namely,  that  in  the  economic  discussion  of 

the  bedbug  by  entomologists,  the  latter  show  almost  an  entire  lack  of  knowledge 

of  its  medical  literature;  and  so,  conversely,  the  medical  profession  in  discussing 

its  hygienic,  pathological  or  sanitary  relation  to  man,  quite  often  show  great 

deficiency  in  their  knowledge  of  its  entomological  literature.  This  has,  there- 

fore, led  to  many  misleading,  erroneous,  and  loose  statements  concerning  the 

habits  of  the  pest,  made  especially,  however,  in  the  medical  literature  and  in  the 

writings  of  zoologists  and  naturalists.  These  classes  of  writings  have  been 

found,  in  nearly  all  cases,  to  have  been  compiled  from  various  unknown  sources, 

both  good  and  bad  ;   the  statement  of  course  excepts  the  literature  of  experi- 

mental medicine.  In  the  latter  class  of  writings,  the  only  fault  to  be  found  is 

the  continual  use  of  local  or  common  names  instead  of  the  scientific  one,  such 

as,  for  instance,  hug  by  the  English,  wanze  by  the  Germans,  punaise  by  the 

Erench,  and  so  on.  This  use  of  vernacular  names  has  thrown  doubt  on  the 

value  of  the  experiments  performed,  for  the  reason  that  they  are  entirely  too 

general  In  their  application. 

Another  point  which  has  very  forcibly  struck  the  writer,  is  the  great  dis 

proportion  between  the  literature  of  this  insect  cn  masse,  and  the  >ea/  facts  now 

aBy  request,  Dr.  Ch.  Warclell  Stiles  has  carefully  studied  the  synonomy  of  this  insect, 

and  has  decided  that  Uctnlarms  is  the  type  of  C/mrx  Linnaeus.  The  insect  will  therefore 

retain  its  original  name.  Acauthia,  Khnophilos,  and  Clmoris  are  rejected.  Dr.  Stiles’  note 
will  appear  in  Froc.  Ent.  Soc.  Washington,  VIll,  1906,  probably  in  June  of  the  present  year. 
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known  concerning  its  habits  and  life  history. 

The  great  majority  of  the  accounts  are  simply  re-coinpilations  and  appear  to 

have  no  other  purpose  than  to  cover  so  much  space  in  as  rapid  a   manner  as  pos- 

sible, as  if  the  discussion  of  the  bedbug  was  simply  a   matter  of  course,  or  of 

duty;  to  some  it  actually  appeared  to  be  distasteful,  doubtless  through  false 

modesty.  The  addition  of  new  facts  was  exceptional ;   unfounded  statements, 

however,  the  rule.  .So  that,  taking  the  whole  body  of  literature,  we  know 

more  about  the  bedbug,  theoretically  than  we  do  actually,  a   seeming  paradox. 

The  accounts  by  Southall  (   1730),  De  Bomare  (   1764).  DeGeer  ( 1773),  Jiirdens 

(   i8oi  )   and  Curtis  (1835)  were  good  authorities  ev'en  up  to  the  last  two  decades, 

as  late  as  i8go.  Southall  was  probably  the  source  of  them  all. 

A   state  of  affairs  of  this  kind  in  the  history  of  any  insect,  especially  an 

important  insect,  should  not  be.  It  is  true,  that  the  majority  of  the  accounts 

jHiblished  on  the  bedbug  were  meant  for  the  information  of  the  general  public, 

and  were  written  in  a   popular  way,  but  that  fact  does  not  excuse  the  carelessness 

with  which  they  were  compiled,  especially  since  the)'  were  written  by  scientific 

men.  In  the  remainder  of  the  accounts,  which  were  published  as  contribu- 

tions to  the  knowledge  of  science,  it  would  at  least  be  expected  to  find  some- 

thing that  really  contributed,  that  were  new  facts. 

In  contrast  to  the  great  majority  of  writings  on  lectularius,  however,  the 

literature  concerning  its  pathogenic  relations  is  more  careful  in  statement,  aiul 

less  obscure  in  meaning.  This  is  to  be  expected  from  its  nature,  because  experi- 

mental evidence  is  generally  presented  in  the  form  of  a   clear  statement  of  facts. 

But,  notwithstanding  this,  nearly  every  pajter  which  has  been  consulted,  lacked 

one  essential  thing, — the  scientitic  name  of  the  insect  in  question.  ITitil  the 

species  of  insect  with  which  experiments  are  being  performed,  is  definitely 

known,  uncertainty  will  always  attend  the  results.  This  is  especially  true  in  the 

case  of  the  bedbug  and  its  near  relatives,  as  just  recently  pointed  out 

(Girault  and  .Strauss,  1905).  Unless  the  Latin  name  of  the  insect  was  given 

in  the  articles  on  the  pathogenic  relations,  the  conclusions  drawn  from  the 

experiments  recorded  were  always  accompanieil  with  doubt  as  to  whether  lectu- 

larius, columbarius  Jenyns,  or  one  of  the  other  allietl  species  were  meant. 

■Vny  one  of  the  allied  species  would  probably  have  behaved  toward  the  small 

mammals  used  as  hosts,  as  recorded  in  the  experiments.  I   lence,  the  confusion. 

.-Vs  the  writer  has  already  given  several  practical  illustrations  of  the  ])oor 

character  of  some  of  the  literature  of  this  insect  in  part  I   of  this  paper 
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pp.  6i,  72-74)  and  in  a   recent  paper  on  host  relations  just  mentioned  (Girault 

and  Strauss,  1905),  and  as  he  hopes  to  present  elsewhere  an  abstracted  bibli- 

ography of  the  whole,  he  considers  it  unnecessary  to  go  into  the  subject  deeper. 

Suffice  it  to  say,  that  the  few  brief  criticisms  made  on  the  literature  of  the  bed- 

bug, showing  as  it  does  needless  repetition  and  speculation,  should  serve  to  warn 

us,  in  a   measure,  to  be  more  careful  in  compiling  accounts  of  our  common 

economic  insects,  and  furthermore,  should  urge  us  to  make  at  least  some 

effort  to  add  new  facts. 

On  account  of  the  interest  now  being  shown  in  the  role  of  various  insects 

in  the  transmission  of  diseases,  and  in  order  to  attract  the  attention  of  ento- 

mologists to  the  bedbug’s  role  in  transmission,  a   brief  history  of  its  pathogenic 
relations  follows. 

In  1887,  the  famous  Metschnikoff,  in  an  article  on  certrin  phases  of 

relapsing  fever  published  in  a   well-known  medical  journal  of  Berlin,  made  general 

references  to  the  bedbug  as  a   carrier  of  diseases.  'I’his  is  believed  to  be  the  first 
time  that  the  idea  was  definitely  mentioned,  and  Metschnikoff  may  be  held  to 

be  the  originator  of  it. 

period  of  about  five  years  then  elapsed  before  anything  more  was  said 

about  the  question,  when  in  1892  a   Dr.  Dewevre  published  in  Paris  an  account 

of  a   supposed  case  of  the  transmission  of  tuberculosis,  which  he  discussed  at 

length,  and  tried  to  establish.  His  evidence  was  quite  insufficient,  and  the 

whole  case  did  no  more  than  to  throw  grave  suspicions  on  the  bedbug.  This 

article  was  reprinted  in  the  Medical  Record  of  New  York,  and  in  the  year  follow- 

ing it  was  reviewetl  in  Insect  Life,  a   periodical  published  by  the  then  Division  of 

Entomology,  U.  S.  Department  of  .\griculture,  and  in  the  American  Monthly 

Microscopical  Journal  of  Washington.  Since  then  the  case  has  been  quoted  and 

reviewed  from  time  to  time  in  medical  journals  and  general  treatises  on  medi- 

cine. It  was  founded  on  suspicious  circumstances  only. 

In  1895.  M.  Morau,  a   Frenchman,  published  in  the  Revue  Scientifque  of 

Paris,  an  article  on  the  contagiousness  of  cancer,  in  which  he  tried  to  establish, 

by  means  of  experiments,  that  bedbugs  carried  the  causitive  agent  of  that 

disease.  The  experiments  were  entirely  negative. 

Two  years  later,  articles  ascribing  to  the  bedbug  means  of  spreading 

diseases  became  more  or  less  common.  Dr.  George  H.  I*'.  Nuttall,  formerly  of 

Johns  Hopkins  Gniversity,  Baltimore,  then  began  his  series  of  important  experi- 

ments on  the  rule  of  insects  in  the  spread  of  diseases,  which  were  continued  over 
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several  years  and  then,  in  the  year  1900,  summarized,  together  witli  a   critical 

and  historical  study  of  the  whole  question.  The  possibility  of  the  transmission 

of  relapsing  fever  by  bedbugs  was  considered  by  a   Dr.  Tictin,  with  negative 

e.xperiinents,  while  a   Japanese  writer,  M.  Vamagiwa,  stated  definitely  that  out  of 

a   large  number  of  clinic  cases  of  bubonic  plague,  one  case  was  caused  by  the 

bite  of  a   bedbug. 

In  the  following  year,  189S,  Dr.  Charles  F.  Craig,  then  .\cting  .Assistant 

Surgeon,  U.  S.  Army,  quoted  the  cases  of  Tictin  and  Moran,  and  called  attention 

to  the  lack  of  knowletlge  of  the  question  involved.  K.xperiinents  on  the  trans- 

mission of  anthrax  by  bedbugs  were  recorded  by  M.  Joly,  with  negative  results 

while  one  of  his  fellow-countrymen,  Dr.  Simond  of  the  Pasteur  Institute,  stated 

in  a   lengthy  article  on  bubonic  plague,  that  the  Hea  and  the  bedbug  were  the  two 

“parasites”,  a   priori,  which  were  able  to  assume  a   rule  in  the  transmission  of 

that  dangerous  disease.  He  thought  it  probable  that  the  bedbug  intervened  in 

the  transmission  of  that  disease  from  man  to  man. 

During  1899,  MM.  Calmette  and  Salembeni,  in  the  annals  of  the  Pasteur 

Institute,  wrote  of  a   ca,se  of  bubonic  plague  in  which  the  beilbug’s  bite  formeil  a 

starting  point  of  the  disease.  During  the  same  year.  Dr.  Carmichael,  of  the  H. 

S.  Marine-Hospital  Service,  said, — “It  is  suspected  that  certain  insects  play  a 

part  in  the  transmission  of  leprosy,  the  common  housefly,  mostjuito,  and  bedbug 

being  the  principal  carriers  of  infection.”  In  1899,  Dr.  Coplin,  of  the  Jef- 

ferson Medical  College,  Pennsylvania,  proved  that  pure  cultures  coukl  be  inocu- 

lated from  infected  bugs  ;   the  infections  were  those  of  typhoid  fever.  .Mter  dis- 

cussing the  parts  played  by  household  insects  in  spreading  certain  diseases,  he 

concludes  by  saying,  “The  danger  from  the  bedbug  and  roach  would  probably  be 

great  in  diphtheria  and  all  would  share  in  the  possible  dissemination  of  tubercu- 

losis, anthrax,  and  similar  bacterial  diseases.”  Put  conclusions  opposite  to  this 

were  reached  by  Muhling  in  a   paper  published  at  Jena  about  the  same  time. 

He  concluded  that  of  themselves,  bedbugs  could  not  carry  contagions,  but  that 

their  bites  would  naturally  form  a   portc  (Pentrcs  for  pathogenic  bacteria. 

With  the  exception  of  minor  articles,  the  only  other  inqrortant  writing 

which  has  been  published  on  bedbugs  and  their  relations  to  human  disea.ses  is 

that  of  Dr.  Nuttall,  mentioned  in  foregoing.  This  was  first  published  at  Perlin, 

in  1899,  and  reprinted  the  following  year  in  Jotui'n  Hopkins  Ilospila!  Reports. 

(Nuttall,  1900.)  It  critically  discussed  all  the  experimental  evidence  then 
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recorded  concerning  the  transmission  bv  bedbugs  of  anthrax,  bubonic  plague 

mouse-septicemia,  chicken-cholera.  Bacillus  septicus,  relapsing  fever,  and  tuber- 

culosis. Nuttall  concluded  that  nothing  had  been  positively  proven,  and  his 

conclusion  holds  up  to  the  present  time. 

BIBLIOGRAPHY  OF  THE  PATHOGENIC  RELATIONS  OE 

THE  BEDBUG. 

1887.  Metschnikoff,  Elias.  Ueber  dem  phagocytenkampf  beim  ruckfalltyphu  s 

Archiv  f.  pathologische  anatomie  und  physiologic,  und  f.  klinische 

medicine,  herausgegeben  von  Rudolf  Virchow  (Virchow’s  Archiv) 

Berlin,  Bd.  109,  ,pp.  176-192. 

General  references  to  transmission  of  diseases  by  the  bedbug. 

1892  a.  Dewevre,  (Docteur).  Note  sur  le  role  des  pediculi  dans  a   propaga- 

tion de  I’impetigo.  Gomptes  rendus  hebdo  madaires  des  Iseances  et 

memoires  de  la  Soc.  de  biologie.  Paris,  tome  quatrieme,  nevieme  series" 

pp.  232-234. 

From  Nuttall  (1899),  p.  32.  The  reference  is  evidently  a   wrong  one  ; 

tuberculosis  and  the  bedbug  are  not  mentioned. 

1892b.  Dewevre,  (Docteur).  Note  sur  la  transmissibilite  de  la  tuberculose  par 

la  punaise  des  lits.  Revue  de  medicine,  Paris,  XII,  pp.  291-294. 

Account  of  a   case  of  supposed  transmisison,  with  discussion.  “La 

punaise  des  lits  pent  done  jouer  quelquefois  un  role  assez  important  dans 

la  propagation  de  la  tuberculose,  et  nous  estimons  qu’  a   I’avenir  I’hygiene 
devra  tenir  compte  de  ce  facteur  noveau  en  edictant  les  regies  minutieuses 

de  la  desinfection.”  P.  294. 

1892.  Editors.  Bedbugs — .   Medical  Record,  New  York  XLII,  p.  347.  Brief 

summary  of  Dewevre  (   1892  b).  Cf.  Riley  and  Howard  (1S93). 

1893.  Riley,  Charles  Valentine  and  Leland  Ossian  Howard.  An  insect  trans- 

mitter of  contagion.  In.sect  Life,  U.  S.  Dep.  .\gric.,  Division  Ent., 

Washington,  V,  p.  210. 

Quote  Editors  (   1892). 

1894.  Alleger,  W.  W.  On  the  limitation  of  tuberculosis.  Bedbugs  as  sources 

of  infection.  .Vmerican  monthly  microscopical  journal,  Washington, 
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XV,  pp.  295-296. 

Hrieriy  gives  statements  of  Dewevre  (   1892). 

1895.  Morau,  Henry.  Le  cancer  est  contagieux.  Revue  scientitique,  Paris, 

LV,  (III,  series  4J,  pp.  42-43. 

Brief  account  of  experiments  with  bedbugs. 

1896.  Galli-Valerio,  Bruno.  Manuele  di  parassitologia  in  tavole  sinottiche 

(vermi  e   artropodi  dell’uomo  e   degli  animali  domestici ),  .Milano,  pp. 

124-125,  tavola  LXIII. 

Listed  AS  Aiiiiit/iiit  hctularia,  with  a   note  to  the  effect  that  it  is  supposed 

to  trasmit  tuberculosis. 

1897.  Editors,  ( J.  II.)  Les  punaises  et  les  mousticpies  comme  agents  de  con- 

tagion. Revue  scientitique,  Paris,  LIX,  (Vll,  series  4),  pj).  iio, 

112-113- 

Review  of  experiments  on  the  relation  of  bedbugs  to  infections  in  gen- 

eral. Vide  Tictin,  1897. 

1897.  Marpmann,  G.  L^eber  den  zusammenhang  von  pathogenen  bakterien. 

mit  fliegen.  Centrallilatt  f.  bakteriologie,  parasitenkunde  und  infektions- 

krankheiten,  Jena,  Bd.  XXII,  erste  abteilung,  pp.  127-132. 

Includes  theories  concerning  the  relation  of  bedbugs  to  pathogenic  bac- 

teria of  animals  and  man.  Vide  Nuttall  (   1899)  P-  -3- 

1897.  Nuttall,  George  H.  F.  Zur  aufklarung  der  rolle,  welche  die  insekten  bei 

der  verbreitung  der  pest  spielen. — Ueber  die  empfindlichkeit  verst 

chiedener  tiere  fur  dieselbe.  F.ine  experimentelle  studie.  Centralblats 

f.  bakteriologie,  parasitenkunde  und  infektionskrankheiten,  Jena,  Bd 

XXII,  erste  abteilung,  pp.  91-93,  (   Versuche  mit  Wanzen). 

Inoculation  experiments  with  wanzen,  using  as  hosts  small  mammals. 

For  general  review,  vide  Nuttall  (   1900). 

1897,  Tictin,  J.  Zur  lehre  von  ruckfalltyphus.  Gentralblatt  f.  bakteriologie 

parasitenkunde  und  infektionskrankheiten,  Jena,  Bd.  XXI,  erste  abteil- 

ing,  pp.  181,  182-186. 

*■  Ueber  die  Moglichkeit  der  Uebertragung  Ruckfalltyphus  durch 

Wanzen”.  Relation  of  bedbugs  to  "Febris  with  negative 

experiments. 
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1897.  Vainagiwa,  K.  Ueber  die  .Ikibonenpest.  Archiv  f.  pathologisches  an- 

atomie  und  ph}'siologie,  und  f.  klinisches  medicin.  Herausgegeben  von 

Rudolf  Virchow  (   \drchow’s  Archiv),  Berlin,  Btl,  149,  suppleinentheft,  p. 
109. 

“Ausserdem  habe  ich  bei  einem  Patienten  (Fall  Lll)  in  dem  Granula- 

tionsgewebe  des  vor  der  Krkrankung  durch  dem  stich  einer  Bettwanze 

entstandenen  Gescw'urs  am  linken  Unterschenkel,  auf  *****.’’ 

1898.  Graig,  Charles  F.  The  transmission  of  disease  by  certain  insects:  ticks, 

bedbugs,  ants,  etc.  Bedbugs  'and  the  transmission  of  disease.  New 

York  Medical  Journal,  New  York,  LX\’1II,  pp.  598-599,  figs.  3-4. 

Quotes  \^'estwood  (   1840)  and  Uhler  (   r884),  and  gives  the  substance  of 
the  e.xperiments  of  Titkin  (Tictin,  1897)  and  Morau  (1895);  figures 

from  Osborn  ( 1896).  Lack  of  knowledge  of  the  question  involved. 

r898.  Joly,  Raoul  Adrian  Paul.  Importance  du  role  des  insectes  dans  la  trans- 

mission des  maladies  infectieuses  et  parasitaires.  Du  formal  comme 

insecticide.  Bordeaux,  these,  90  pp. 

Includes  experiments  with  bedbugs  and  anthrax  ;   rabbits  used  as  host. 

Experiments  negative. 

1898.  Nuttall,  George  H.  F.  Zur  aufklarung  der  rolle,  welche  stechende  insek- 

ten  bei  der  verbreitung  von  infektionskrankheiten  spielen.  Infektions- 

versuche  an  miiusen  mittels  mit  milzbrand,  huhnercholera  und  miiuses- 

eptikiimie  infiezierter  wanzen  und  Hohe.  Centralblatt  f.  bacteriologie, 

parasitenkinde  und  infektionskrankheiten,  Jena,  Bd.  XXIII,  erste  abteil- 

ung,  pp.  625-635. 

Important  inoculation  experiments  with  wanzen.  Cf.  Nuttall  (1900). 

1898.  Simond,  P.  L.  La  propagation  de  la  peste.  Annales  de  I’institut  pas- 

teur,  Paris,  XII,  pp.  (625-687),  672-673,  677,  687. 

“La  puce  et  la  punaise  sont  les  deux  parasites  qu’on  pent,  a   priori,  soup- 

9onner  de  jouer  un  role  ilans  la  transmission  du  bacille  de  la  peste.”  pp. 

672-673. 

“   *   *   *   par  certaines  particularites  de  la  transmission  du  rat  a   I’homme  et 

d’homme  a   homme ;   pour  ce  dernier  cas,  il  est  possible  que  d’autres 

parasites,  enparticulier  punaise,  interviennent ;   *   *   *   »   *   P_ 

1899.  Abbott,  Samuel  W.  Public  hygiene  and  preventive  medicine.  The 
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management  and  control  of  infectious  diseases.  Insects  as  transmitters 

of  infection.  The  American  yeardrook  of  meilicine  and  surgery,  I’hila- 

delphia,  ((iould),  pp.  996-997. 

.\  digest  of  the  e.\i)eriments  of  Nnttall  (   1S97,  iSpcS).  ISedbugs  transmit 

hut  rarely. 

1899.  Calmette,  and  .\.  T.  .Salimheni.  La  peste  bubonique.  Ktude  de 

I’epidemie  d’tjporto  en  1899,  Serotherapie.  .\nnales  de  I’institut  pas- 
teur,  Paris,  XI  [I,  p.  883. 

*   *   *   *^  jg  point  de  dejrart  de  la  lesion  avait  etc  une  piqiire  de 

punaise.”  Observations. 

1899.  C'armichael,  I ).  .V.  Leprosy  in  the  Hawaiian  fslands.  The  .Medical 
News,  New  York,  L.X.XIV,  p.  95. 

■Abstract  from  Public  Health  Reports,  to  .Supervising  Surgeon-General, 

C.  S.  Marine-Hospital  Service,  Dec.  30,  1898. 

“It  is  suspected  that  certain  insects  play  a   part  in  the  transmission  of 

leprosy,  the  common  house  fly,  mosquito,  and  bedbug  being  the  principal 

carriers  of  the  infection.” 

1899.  Coplin,  William  M.  Late.  The  propagation  of  diseases  by  means  of  in- 

sects, with  special  consideration  of  the  common  domestic  types.  Phila- 

delphia meil.  journal,  Philadelphia  HI,  pp.  1303-1307,  6   te-vt-tigs. 

.\ddress  delivered  before  the  Pennsylvania  State  Medical  Society,  Johns- 

town, Pennsylvania,  May  17,  1899. 

General  account  of  the  part  played  by  household  insects  in  transmitting 

diseases,  with  an  account  of  e.vperiments  performed  with  bedbugs 

roaches,  and  Hies  as  carriers  of  bacteria,  especially  the  bacilli  of  typhoid 

fever.  Figures  petri  cultures  made  by  contact  with  infected  bugs. 

“'I'he  danger  from  the  beilbug  and  roach  would  probably  be  great  in 

diptheria,  and  all  would  share  in  the  possible  dissemination  of  tubercu- 

losis, anthra.x,  and  similar  bacterial  diseases.”  p.  1306. 

1899.  Miihling,  Paul.  I )ie  uebertragung  von  krankheitserregern  durch  wanze 

und  blutegel.  Gentralblatt  f.  bakteriologie,  parasitenknnde  and  infec- 

tionskrankheiten,  Jena,  Pd.  X.XV,  erste  abteilung,  jip.  703 — 706. 

Original  e.xperinients  with  bedbugs.  .   “.\us  alien  diesen  Thatsachen 

ergeibt  sich  also  sicher;  dass  der  U'anzenstich  an  sich  nichtszu  bedeuten 
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hat,  abgeseheii  natiirlich  von  tier  dadurch  gesetzten  Hautlasion,  welche 

spater  eine  porte  d’entrde  fur  liakterien  sein  kann,  dass  er  aber  durch 

Zerquetschen  und  Zerreiben  des  lilutsaugers  an  der  gestochenen  Stelle 

gefahrlich  werden  kann  insofern,  als  Mikrooganisinen  in  den  Stichkanal 

eindringen,  welche  obertfachlich  tier  Wanze  anhaften  oder  in  l,)arnie  der- 

selben  enthalten  sind.”  p.  705. 

i8()9.  Nuttall,  George  H.  F.  Die  rolle  der  insekten,  arachniden  (Ixodes)  und 

inyriapoden  als  trager  bei  der  verbreiuing  von  durch  bakterien  und 

thierische  parasiten  verursachten  krankheiten  des  menschen  und  der 

thiere.  Eine  kritisch-historische  stutlie.  Hygienische  Runtlschau, 

Merlin,  IX,  pp.  218-220,  277-27S,  279,  280,  281,  283,  394-39S.  4°o- 

Historical  and  experimental  evidence  of  the  transmission  of  diseases  by 

the  bedbug  ;   its  relation  to  anthrax,  plague,  mouse  septicema,  chicken- 

cholera,  Bacillus  scpiicus,  relapsing  fever,  and  tuberculosis.  Criticism 

and  review  of  all  experiments  to  date.  Vide  Nuttall  (   1900). 

1899.  I’opoff,  Leo.  Relapsing  fever.  Twentieth  century  practice.  .-\n  inter- 

national encyclopedia  of  modern  medical  science  by  leading  authorities 

of  Europe  and  America,  New  York,  XVI,  infectious  diseases,  p.  476. 

Gives  the  results  of  Titkin  {   Tictin  1897  ). 

1900.  Nuttall,  George  H.  E.  On  the  role  of  insects,  arachnids  and  myriapods 

as  carriers  in  the  spread  of  bacterial  and  parasitic  diseases  of  man  and 

animals.  -V  critical  and  historical  study.  Johns  Hopkins  Hospital 

Reports.  Baltimore,  \'1II,  pp.  13-14,  17,  iS,  20,  22-23,  24-25,  32-33, 

39,  120. 
About  the  same  as  Nuttall  (   1899). 

1900.  Packard,  Frederick  'I'ransmission  of  infectious  agents  by  insects. 
Progressive  medicine,  Philadelphia  and  New  York,  1,  pp.  136-138. 

Review  and  digest  of  Nuttall  (   1900)  and  C'oplin  (   1899). 

1900.  Riesman,  David.  The  role  of  insects,  arachnids,  and  myriapods  as 

agents  in  the  spread  of  diseases  due  to  bacteria  or  to  animal  parasites  in 

men  and  animals.  American  year-book  of  medicine  and  surgery, 

(Gould),  Philadelphia,  Medicine,  p.  324. 

Digest  of  Nuttall  (   1899)  and  Coplin  (   1899):  no  proof  of  the  convey- 

ance of  tuberculosis  has  been  furnished. 
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1 90 1.  Dawson,  Charles  F.  The  dissemination  of  infectious  diseases  bv  insects. 

American  veterinary  review,  New  York,  XXV,  p.  267. 

Quotes  the  case  of  Dewevre  ( 1892). 

1901.  Homan,  George.  On  the  agency  of  parasitic  vermin  and  other  insect 

pests  in  the  spread  of  disease.  American  medicine,  Philadelphia,  II, 

PP’  536-537- 

Read  before  the  Division  of  Maritime  Hygiene  and  Quarantine,  Third 

Pan-.\merican  Medical  Congress,  Havana,  February,  1901.  General 

article  ;   contains  the  following  very  interesting  sentences; — “One  of  the 

most  cosmopolitan  and  formidable  of  human  parasites  remains  to  be 

mentioned — Cimex  lectularius-  and  one  whose  potency  for  harm  in  a 

public  health  sense  has  hardh-  been  adeipiately  measured  perhaps  by 

reason  of  its  *   *   nocturnal  habits  »****. 

******,  but  its  activity  in  temperate  climates  coincides  very  nearly 

with  the  usual  maximum  prevalence  of  yellow  fever  and  malarial  diseases 

********.  Its  stubborn  inhabitancy  of  human  dwellings,  however, 

points  significantly  to  it  as  at  least  a   coadjutor  in  the  persistence  of  the 

first-named  disease, where  it  is  endemic,  and  as  an  influential  agent  in  the 

spread  of  other  infections  as  certain  forms  of  tuberculosi.s,  syphilis, 

leprosy,  carcinoma,  ami  jrerad venture  bubonic  plague.”  p.  537. 

1902.  Flugge,  Carl.  Grundriss  der  hygiene  fur  studirende  und  praktische 

arize,  medicinal — und  verwaltungsbeamte.  1 -eipzig,  funfte,  vennehrte 

und  verbesserte  auflage,  pp.  473,  532,  et  u/.  Kdit.  i,  1891. 

Believes  that  vermin  in  general  spread  Frbns  n’ninrns. 

1902  a.  Howard,  Leland  Ossian.  How  in.sects  affect  health  in  rural  districts 

Farmer’s  Bull,  No.  155,  C.  ,S.  Dep.  Agric.  Washington,  ]).  18,  tig.  15 

3'earbook  U.  S.  Dei).  -Vgric.,  Washington,  1901,  p.  190,  fig.  19. 
Contains  the  following  sentence,  in  referring  to  the  transmission  of 

diseases  by  insects,  “Kven  the  common  bedbug  is  strongly  suspec;ted  in 

this  connection.”  Figures  adult. 

1902  c.  Howard,  Leland  Ossian.  Mosquitoes.  How  tliey  live  ;   how  they  carry- 

disease  ;   how  they  are  classified  :   how  they  may  be  destroyed.  New 

York,  p.  65. 

Grassi  (1900)  excludes  the  beilbug  and  others  from  being  |)ossible  car- 
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tiels  of  malaria,  on  the  strength  of  their  wide  distribution.  Grassi  has 

hot  been  seen,  and  is  not  listed. 

1903.  Jennings,  William  Ernest.  A   manual  of  plague,  London,  p.  32. 

Bugs  may  be  carriers  of  plague. 

1904,  Bergey,  D   H.  The  principles  of  hygiene.  \   practical  manual  for 

students,  physicians,  and  health-officers.  Philadelphia,  Xew  York  and 

London,  edit.  2,  revised,  pp.  378,  390,  391,  394.  400,  412. 

The  bedbug  is  believed  to  be  instrumental  in  disseminating  the  parasite 

of  relapsing  fever:  and  other  diseases. 

1904.  Herzog,  Ma.ximilian.  The  plague:  bacteriology,  morbid  anatomy,  and 

liistopothology,  including  a   consideration  of  insects  as  plague  carriers. 

Bull  No.  23,  (   H.  S. )   Dep.  Interior,  Bureau  Govt.  Laborat<')ries,  Boil 

Laboratory,  Manila,  pp.  75,  83. 

States  Nuttall’s  (   1897  )   results  ;   bacteriological  e.xamination  of  tive  l>ed- 
Ijugs  taken  from  a   room  in  which  a   plague  patient  slept. 

1904.  I'itus,  Edward  Sharpe  Gaige  and  Frederick  Charles  Pratt.  Cat- 
alogue of  the  e.xhibit  of  economic  entomology  at  the  I.ouisiana  purchase 

exposition,  St.  Louis,  Mo.,  1904.  Bull.  No.  47,  U.  S.  Dep.  Agric., 

Bureau  Ent.,  Washington,  p.  120. 

Listed  under  the  heading.  Insects  w/iic/i  may  s/>rea/i disease. 

[905,  Bokhian,  Charles  and  Mary  E.  Goodwin.  clinical  and  bacteriological 

study  of  the  communicability  of  cerebro-spinal  meningitis  and  the 

probable  source  of  contagion.  Medical  news.  New  \’ork,  LXXXVII. 

]).  1226. 

“The  vermin  theory  of  infection  also  presupposes  the  presence  of  the 

meningococcus  in  the  peripheral  blood  of  the  patients.  **********_ 

Even  when  present  it  does  not  appear  to  be  so  abundant  that  fleas  or 

bedbugs  would  be  likely  to  ingest  one  very  often.” 

1905.  Girault,  Alecandre  .Vrscne  and  John  Frank  Strauss.  The  betlbug, 

C/inocoris  Icctiilarius  (   Linnaeus),  and  the  fowl-bug,  CHnocoris  cohnnbar- 

ms  (Jenyns:)  host  relations.  Psyche,  Cambridge,  .Mass.,  XII,  pp. 

I   1 7-1  20. 

.\dults  ami  larvae  attacked  in  confinement  recently  dead,  and  living, 

mice.  Brief  discussion  of  host  relations.  Cf.  Laidy,  1877,  Proc.  .Lead. 
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N'at.  Sciences,  Thiladelphia,  XXIX,  p.  284. 

1905.  Harrington,  Charles.  The  relation  of  insects  to  human  diseases.  Bed- 

bugs. X   manual  of  practical  hygiene  for  students,  physicians,  and  med- 

ical officers.  Edit.  3,  revised,  Philadelphia  and  Xew  York,  pp.  640-641. 

Dewevre’s  (1892)  case  cited.  Xuttall’s  ( 1899  )   experiments  negative. 
Muhling  (i8gg)  agrees  that  no  danger  of  infection  is  to  be  apprehended 

from  the  bites  alone. 

1905.  Radcliffe-C rocker,  Henry.  ,\nimal  parasites  of  the  skin.  1   )i.sea,ses  of 

the  skin,  their  description,  pathology,  diagnosis,  ami  treatment,  with 

special  reference  to  the  skin  eriprtions  of  children.  Edit.  3,  revised, 

Philadelphia,  II,  pp.  1357,  1386. 

By  II.  Kadcliffe  Crocker,  Edit,  i,  1888,  London  and  Philadelphia,  pi>. 

708-709.  Edit.  2,  1893,  London,  p.  877.  Edit.  2,  1893,  Philadelphia, 

P-  925- 

Brief  description  of  the  bite  with  treatment. 

1905.  Simpson,  W.  J.  treatise  on  jrlague.  dealing  with  the  historical,  epi- 

demiological, clinical, thereapeutic,  and  ])reventive  aspects  of  the  disease. 

Cambridge,  p.  222. 

Clives  the  case  of  Calmette  and  Salimbeni  (   1899). 

1905.  Walsh,  James  J.  (Anon).  Disease  and  dirt  and  the  tramp.  The 

Indepemlent,  New  York,  LVIIl.pp.  680-681. 

Lengthy  editorial  on  probable  transmission  of  cerebro-sihnal  meningitis 

by  insect  blood  parasites.  Reference  to  the  transmission  of  relapsing 

fever  by  the  bedbug. 

For  reference  to  a   few,  apparently,  unimportant  papers  not  listed  or 

seen,  consult  Tictin,  1897. 

LITKRATL'RE  REFERRED  TO  EX  PARTS  I   1 1 

1730.  Southall,  John.  .\  treatise  of  buggs  :   showing  when  aiul  how  they  were 

first  brought  into  F'.ngland.  How  they  are  brought  into  and  infect 

houses.  'Pheir  nature,  several  foods,  times  and  manner  of  spawning  and 
propogating  in  this  climate.  Their  great  increase  accounted  for,  by 

proof  of  the  numbers  each  pair  jiroduce  in  a   season.  Etc..  Etc.,  London, 

v   xii  t   44  pp.  ;   frontispiece  of  16  figures.  Hamburg,  1737  ;   Berlin  1742  ; 

n ew  edit.  1   793. 
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A   very  full  account  of  leitnlarius,  monographic  in  nature,  which 

strangely  has  been  followed  by  many  to  date.  A   copper-plate  is  given  of 

1 6   duplicate  figures  of  the  eggs,  larvae  at  weekly  periods  of  growth, 

European  and  .\merican  specimens,  all  said  to  be  of  natural  size,  and  of 

an  enlarged  adult ;   figures  nearly  recognizable.  Recommends  winter 

treatment,  simple  furniture,  and  avoidance  of  soft  woods,  second-hand 

furniture,  and  washerwomen.  The  account  of  course  is  full  of  errors, 

due  to  the  times.  Southall  states  that  he  could  find  no  works  on 

lectularius  previous  to  his.  Xo  references  are  given. 

1764.  De  Bomare,  Valmont.  La  punaise  de  lit,  Cimex  ciomcsticus.  Diction- 

naire  raisonne  universal  d’histoire  naturelle  :   contenant  I’histoire 

des  animaux,  des  vvgetaux  et  des  mineraux,  et  celle  etc.  Paris,  tome 

quatrieme,  ]ip.  519-522.  .Vn  old,  but  important,  account. 

1773.  De  Cieer,  Carl.  Punaise  des  lits.  Memoires  pour  servir  a   I’histoire  des 

insectes,  Stockholm,  III,  pp.  296-305,  y)l.  17,  hgs.  9-  15. 

Good  account.  Synonomy ;   origin,  description,  habits,  feeding-habit 

and  effect  of  bite;  remedial  measures  with  experiments;  predaceous 

enemies;  recommendations;  length  of  life  without  food.  Cf.  Jordens 

(1801)  p.  33.  Latreille  (   1807  )   and  Westwood  (rSqo),  gives  wrong 

reference. 

1801.  Jordens,  Johann  Heinrich.  Die  Bettwanze.  Entomologie  und  helmin- 

thologie  des  menschlichen  korpers,  oder  beschreibung  und  abbildung  der 

bewohner  und  feinde  desselben  unter  den  insekten  und  wurmern.  Hof, 

erster  band,  pp.  v,  32  40,  tab.  I,  figs.  16-25. 

Description  of  the  egg,  young  and  adult;  external  sexual  characters; 

distribution  and  occurrence;  effect  of  bite  ;   De  Geer’s  observations  on 

the  effect  of  the  attack  on  two  persons;  enemies;  remedies;  figures 

with  details.  very  important  account,  with  apparently  complete  bibli- 

ography to  date. 

1807.  Latreille,  Pierre  .-\ndre.  Genera  crustaceorum  et  insectorum  secundum 

ordineni  naturalem  in  familias  disposit;),  icunibus  exemplisque  plurimis 

explicata.  Parisiis  et  .\rgentorati,  tomus  tertius,  p.  137.  Paris,  1807, 

PP- 
Defines  Cimex  and  fixes  lectuhirius  -ah  type. 
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1833.  1   )ufour,  Leon.  Recherche.s  anatomiques  et  phy.siologiques  .sur  les  Ilemip 

ti-res,  accoinpagnees  de  considerations  relatives  a   1’  histoire  naturelle  et  a 

la  classification  de  ses  insectes.  Meinoires  des  Savants  etranger  a   I’ 

,\cad.  de  Science,  Paris,  I\',  pp.  184  ff.  Separate,  I'aris  1833. 
From  various  authors.  Vide  Landois  (   1869)  p.  230.  Xot  seen.  Much 

i)uoted. 

1S35.  Curtis,  John.  Cimex  lectularius.  I'he  House — or  Bed-bug.  FJritish  Finto- 
niology,  London,  XII,  p.  569.  pi.  569,  9   tigs. 

Description  and  history  of  distribution;  remedial  measures.  Good, 

colored  figure  of  adult,  with  details. 

1839.  jenyns,  Leonard.  On  three  undescrihed  species  of  the  genus  Cn>u\x 

closely  allied  to  the  common  bed-bug.  .\nnals  anil  .Mag.  Xatural  Hist., 

London,  111.  pp.  241  244,  pi.  \',  figs.  1   3. 
(   ?   Isis,  1844,  .XI,  p.  830.) 

Original  descriptions  of  Cimex  lolumharius^  hirundinis,  -xnA  pi/'istnlli, 

with  characteristics  of  each  and  a   synoptic  table  of  the  species  including 

lectularins.  Hagen  (1862,  Bibliotheca  F.ntomolopica,  Leipzig)  gives 

wrong  reference. 

[840.  Westwood,  John  (Ibadiah.  ,\n  introduction  to  the  modern  classification 

of  insects  ;   founded  on  the  natural  habits  and  corresponding  etc.  Lon- 

don, II.  pp.  465,  474  477,  fig.  121.  I   and  4.  Synopsis,  p.  120. 

Restricts  Cimex  to  one  species,  leciularius.  Good  account,  mostly  his- 

torical. Figures  poorly  the  adult  and  larva. 

1855.  Fitch,  -Vsa.  The  Chinch  Bug.  Rep.  on  the  no.xious,  beneficial,  and 

other  insects  of  the  State  of  Xew  York,  in  Trans.  Xew  York  State  .\gric. 

Soc.,  -X\',  p.  523.  Separate,  1856,  .Vlbany,  p.  291. 
.Mentions  the  change  in  application  of  the  word  chi/iche  irom  lectula rit/s  Xo 

Bliss  us  leucoptenis  Say. 

1868.  Landois,  Leonard.  Anatomie  der  Bettwanze  {Cimex  Icctulanus  L. )   mi 

Beruchtigung  verwandter  Hemipterengeschlechter.  Zeitschr,  f.  wissens 

chaftliche  zoologie  ( Siebold  und  Kolliker),  Leipzig,  Band  .Will,  pp 

206-224,  tafeln  XI  Xll,  figs.  1--14. 

Brief  history;  names;  anatomy  of  thedigestive  organs:  of  the  salivary 

glands  ;   and  of  the  odoriferous  glands,  with  good  figures.  Continued  in 

Landois  (   1869 ). 
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1869.  Landois,  Leonard.  Antomie  der  Bettwanze  (   Cinwx  Icctuhxrins  L.  )   mi- 

heruchsichtigung  verwandter  Hemipterengeschlechter.  Zeit.schr.  f.  wis- 

senschaftliche  zoologie  (   Siehold  und  Kolliker),  I^eipzig,  Band  XIX,  pp. 

206-233,  tafeln  X\’111-XIX,  figs.  1-25. 
A   continuation  and  conclusion  of  Landois  (   1S68 ).  Anatomy  of  the 

organs  of  respiration  ;   of  the  fat  bodies  ;   of  the  male  and  female  repro. 

ductive  organs,  including  a   description  of  the  ripe  egg;  of  the  nervous 

system  ;   of  the  body  segments,  wing  covers  and  legs  ;   and  of  the  muscles. 

.Mso  a   list  of  25  titles,  and  four  references  to  figures. 

18S4.  Uhler,  Philip  Reese.  Standard  Nat.  History,  Boston,  II,  p.  285,  fig. 

328.  Riverside  Nat.  History,  Boston  and  New  York,  II,  p.  285,  fig.  328. 

Brief  account,  with  figure.  ( )sborn  (   1 896  )   gives  wrong  reference,  which 

is  copied  by  6   raig  (   1898). 

[885.  Lintner,  Joseph  .Ylbert.  The  bed-bug  infesting  a   library.  Second  Rep. 

on  the  injurious  and  other  insects  of  the  state  of  New  York,  Albany,  pp. 

16-18,  152. 

(Juotes  correspondent  ;   house  found  infested,  the  insects  hiding  in  num- 

bers in  books  and  files  of  papers.  Brief  history  and  habits,  with 

remedies.  6)n  p.  152,  a   note  in  regard  to  other  applications  of  its  com- 

mon names  (Vide  Bitch,  1855.) 

iS86a.  1   )’Herculais,  Jules  Kunckel.  La  punaise  de  lit  et  ses  appareils  odorifer- 

ants.  —   Des  glandes  abdominales  dorsale  de  la  larve  et  de  la  nymphe  ;   des 

glandes  thoraciques  sternales  de  I’adulte.  Comptes  rendus  de  I’Acad- 

emie  des  Sciences,  Paris,  ClII,  pp.  81-84.  Separate,  Paris,  5   July,  1886, 

4   PP- 
Preliminary  description  of  the  oderiferous  glands  of  the  larva  and  adult. 

Cf.  D'Herculais  (   1886b). 

1886b.  Idem.  La  punaise  tie  lit  et  ses  appareils  odorifcrants  -Changement  de 

situation  et  de  forme  de  ces  appareils  au.x  differents  ages  de  Pinsecte. 

Comptes  rendus  he  bdomadaires  ties  seances  et  memt>ires  tie  la  Socit'-te 

de  biologie,  Paris,  tome  troisieme,  huitieme  serie,  pp.  375-377. 

“tin  resume, la  punaise  de  lit  possede  tlepuis  son  eclosion,  a   I'elat  de  larva 

et  de  uyviphe.  trtns  glaxides,  odoriJ'eriijues  ahdoviiiialcs  dorsa/es  qui  dispar- 
aissent  lots  tie  la  derniere  mue  et  sont  remplacees,  a   P   ctat  aditt/e,  par  un 

appareil glandulaire  metathoracique  sternal.  La  presence  tie  cet  appareil 
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est  un  critL'rium  ((ui  permet  <le  dcmontrer  que  ce  t'iinex  esl  arrivi-  au 

ternie  son  evolution.”  p.  377. 

1886c.  Idem.  Recherches  sur  les  glandes  odoritiques  des  insectes  lu'inipti  re.s, 

et  particulierement  sur  cedes  de  la  punai.se  de  lit.  Mecanisine  de  la 

secretion.  V'aleur  dans  la  classification;  Association  fraii9aise  pour 

radvanceinent  des  sciences,  Congres  de  Nancy,  XV,  pp.  528-532,  2   ligs. 

Separate,  Paris,  1886,  5   pp.  2   tigs. 

Description  and  anatomy  of  the  odoriferous  glands  of  larva  and  adult 

with  illustrations. 

18S7.  Riley,  Charles  ^■alentine.  Poisonous  insects.  Reference  llandhk.  of 
the  Medical  Sciences,  New  York,  Kdit.  1,  X,  p.  752.  Separate,  New 

York,  1887,  p.  752. 

Brief  account,  Cf.  Osborn  (1902). 

1893.  Butler,  Kdward  Albert.  The  Bed-bug.  Our  household  insects,  London, 

pp.  273-303,  pi.  \'I,  te.xt-figs.  85-101.  Knowledge,  London,  1890,  XIII, 
X,  new  series,  pp.  209,  225,  251,  275,  and  cf.  Butler  (   18947.  Reviewed, 

Westminster  Budget,  Oct.  6,  1893,  Westminster  (iazette,  Oct.  10,  1893. 

Good  account,  including  etymology  and  origin  of  common  and  scientific 

names,  anatomy,  general  description  of  the  stages,  remedies,  enemies, 

ancient  uses  and  insects  mistaken  for  ;   with  good  figures  of  adult  female 

and  anatomical  details. 

1896a.  Lugger,  Otto.  The  Bed-bug  (Acanthia  lectularia  Linn.)  Bull.  No.  48, 

Minnesota  Agric.  E.xp.  Station, St.  Anthony  Park,  pp.  222-227,  159- 
165. 

Good  popular  account ;   allied  species. 

1896b.  Idem.  Second  annual  Rep.  Knt.  of  the  state  experiment  station  of  the 

University  of  Minnesota,  to  the  governor,  for  the  year  1896.  Delano,  jip. 

196-201,  figs.  159-165. 

Same  as  Lugger  (   1896a). 

1896a.  Marlatt,  Charles  Lester.  The  Bedbug.  {C/mex  Linn.)  Bull, 

No.  4,  new  series,  U.  S.  Dep.  Agric.  Division  Knt.,  Washington,  pp.  32- 

38,  figs.  7-9.  Revi,sed  Kdit.,  1902. 

Very  good  general  account  of  what  is  known  to  date  of  habits  and  life 

history.  Number  of  molts  first  stated.  Excellent  figures. 
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1896.  Osborn,  Herbert.  The  common  bed-bug.  (Ai-anthia  lectularia  Linn.) 

Hull.  No.  5,  new  series,  U.  S.  l)ep.  Agric.,  Division  Ent.,  Washingtoni 

pp.  12,  157-160,  162,  163,  figs.  88-8g,  92b.  Cf.  pp.  286-287. 

Good  history  and  account,  with  remedies.  Figures  nymph,  adult,  and 

antennae  ;   compares  with  descriptions,  the  more  common  allied  species, 

quoting  Jenyns’  (   1839)  descriptions.  Host  relation. 

1901.  Howard,  Leland  Ossian.  Life-history  of  the  bedbug.  The  Insect 

Book,  New  York,  pp.  289-290,  figs.  178,  179. 

Good  popular  account,  with  figures  of  young  larva  and  adult. 

1902.  Osborn,  Herbert.  Insects,  parasitic.  reference  hand-book  of  the 

medical  sciences,  embracing  the  entire  range  of  scientific  and  practical 

medicine,  and  allied  sciences,  by  various  authors.  New  York,  new, 

revised  edit.,  V,  M 1   )CCCCI  I,  pp.  155-156,  figs.  2865-2867. 

General  account;  figures  copied,  cf.  Riley  (   1887). 

ERRATA  et  CORR/GEADA,  PART  I. 

Page  61,  2nd  line  of  title,  lectularia  read  Icctularius. 

Ibidem,  insert  parentheses  about  Linnaeus. 

71,  3rd.  footnote,  Titkin  read  Tickin 

2nd.  paragraph,  insert  quotation  marks  about  bacilli. 

3rd.  paragraph,  contagious  read  infectious. 

72,  3rd.  paragraph,  Cimex  read  Clinoco/is. 
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DESCRIPTIOXS  OF  TWO  NEW  DIPTERA  OF  THE  FAMILY 

DOLICHOPODIDAE. 

BY  CHARLES  \V.  JOHNSON. 

Leucostola  slossoitac  n.  sp. 

Face  very  narrow,  linear,  whitish,  oral  portion  hlack,  front  and  vertex 

green,  shining,  bristles  large:  occiput  green,  with  a   row  of  small  hlack  bristles 

above  near  the  orbits  and  a   shorter  parallel  row  behind,  the  lower  half  hearing 

long,  silvery,  white  hairs ;   antennae  black,  third  joint  conical,  length  about 

equal  to  the  first  and  second  taken  together.  Thorax  and  scntellum  a   shining 

metallic  green,  with  long  hlack  bristles,  the  four  on  the  scntellum  widely 

se])aratcd;  ])lurae  green,  covered  with  a   whitish  ])ollen,  prostigma  yellow. 

.\bdomen  green,  shining,  with  short  hlack  hairs,  base  of  the  second,  third, 

fourth  and  fifth  segments  a   dark  metallic  bronze,  sides  of  the  second,  third  and 

fourth  segments,  with  a   spot  of  whitish  pollen  at  the  posterior  angle,  sixth 

segment  a   metallic  blue-black,  hypopygium  dark  green,  lamellae  brown,  very 

long  and  filiform.  Legs  yellow,  the  upper  side  of  the  front  and 

tips  of  the  posterior  femora,  tips  of  the  front  and  middle  tibiae,  tips  of  the 

posterior  metatarsi  and  the  entire  tarsi  black,  coxae  greenish,  with  a 

thin  whitish  bloom  and  white  hair  on  the  front  and  middle  pairs,  each  of  the 

middle  coxae  bears  a   prominent  black  spine,  end  of  the  front  metatarsi  dilated 

and  forming  a   knob-like  projection  below.  Wings  with  a   slight  brownish 

tinge,  tegulae  yellow,  cilia  white,  halteres  yellow.  Length  6.3  mm.  Type  m 

the  New  England  collection  of  the  Boston  .Society  of  Natural  History. 

One  specimen  collected  on  Mt.  Washington,  X.  II.,  by  Miss  .\nnic  T. 

Slosson,  during  the  summer  of  1903.  The  absence  of  hairs  on  the  first  joint  of 

the  antennae  and  short  transverse  second  joint,  bars  this  s])ecies  from  the  genus 

Ar^yra.  On  the  other  hand,  the  long  lamellae,  coxal  spines,  and  dilated  front 

metatarsi  makes  its  position  under  Leucostola  only  tentative,  until  more  material 
is  obtained. 

Argyra  robusta  n.  sp. 

Face  and  front  black,  covered  with  a   dull,  grayish  ])ollcn,  face  broad  with 

an  irregular  transverse  ridge,  depressed  above  with  a   slight  tubercle  below  the 
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base  of  the  antennae,  mouth  parts  projecting  considerable  below  the  eyes,  the 

large,  broad  palpi  with  a   distinct  covering  of  grayish  pollen,  occiput  grayish, 

the  rows  of  black  bristles  above  prominent,  with  white  hairs  below,  antennae 

black,  the  third  joint  as  broad  as  long,  the  first  about  as  long  as  the  second  and 

third  taken  together.  Thorax  a   purplish  bronze,  covered  with  a   thin  grayish 

dust  forming  quite  distinct  dorsal  lines,  plurae  black  with  a   light  gray  pollen. 

.Abdomen  also  purplish  bronze,  with  a   thin  grayish  polcn  more  dense  at  the 

base  of  the  segments,  giving  a   banded  appearance.  Legs  yellow,  the  coxae, 

base  of  the  femora  and  tips  of  the  tarsi  black,  the  coxae  dusted  with  a   whitish 

bloom,  the  hairs  black.  Wings  broad,  hyaline  with  a   slight  tinge  of  brown, 

tegulae  yellow,  the  tip  black,  with  white  cilia.  Ilalteres  yellow.  Length,  5.5 

mm.  Type  in  the  author's  collection. 

One  si)ccimen  from  \’audreuil  Co.,  Quebec,  July  10,  193',  collected  by 
Mr.  G.  Chagnon.  I   have  hesitated  for  a   long  time  from  describing  this  species 

from  a   single  9   ,   hoping  that  the  S   would  turn  up.  It  is,  however,  so  very 

distinct  from  any  of  the  described  forms,  that  there  can  be  no  likely  chance 
of  confusion. 

Ai\^yra  cildrichi  Johnson. 

Since  describing  this  sjiccies  (Psyche,  X.  p.  iS,  1904)  I   have  had  the  op- 

portunity of  examining  another  specimen  collected  by  Dr.  W.  E.  Pritton,  at 

New  Haven,  Connecticut,  June  8.  1904. 
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LIFE  HISTORIES  OF  NORTH  AMERICAN  GEOMETRIDAE.— LXV. 

BY  HARRISON  G.  DYAR,  WASHINGTON,  D.  C. 

Eois  rotimdopennata  Packard.  The  moths  differ  a   little  from  Packard's 

description  as  noted  hy  me  (   Proc.  F'.  S.  Nat.  Mas..  \’ol.  XXVH.  ]>.  902-003, 
1904,  I 

Egg.  Elliptical,  flattened  above  and  below,  sunken  concave  toward  the 

depressed  end,  no  truncation,  the  micropylar  end  full  and  rounded.  Reticu- 

lations large,  irregularly  hexagonal,  raised,  sharp  and  smooth,  smaller  in  the 

indentation.  Cell  areas  reticular  shagreened.  Dead  leaf  brown,  the  whole  of 

the  antemicropylar  flattening  blackish  brown,  a   less  prominent  shatle  in  the 

indentation;  size  ,6.x  .45  x   .35  mm.  Laid  more  or  less  in  rows  ohliqtiely  over- 

lapping, the  brown  end  down,  its  color  caused  hy  the  brown  mucilage  with 

which  the  eggs  are  glued  on. 

Stage  L   Head  rounded,  free,  dark  brownish  black,  not  shining.  Body 

long  and  slender,  curled  in  S   shape,  the  segments  tinely  annulate,  elongated  : 

dark  brown ;   a   narrow,  straight,  distinct  white  dorsal  line,  a   broader  but  less 

distinct  substigmatal  one  ;   joints  ten  to  thirteen  ])aler  and  with  a   white  subdorstd 

line  added.  Thoracic  feet  blackish  ;   tubercles  small,  brown  ;   setae  short,  capitate, 

obscure. 

Stage  //.  Head  squarish  hilohed,  the  lobes  slightly  conically  produced  be- 

fore, dull  brown-black  with  short,  scale-like  white  setae;  width  .4  mm.  Body 

small,  slender,  elongate,  finely  annulate,  suhventral  ridge  narrowly  prominent,' 
subdentate  by  the  annulets.  Dark  vinous  brown,  almost  black.  A   narrow  white 

dorsal  line,  traces  of  a   subdorsal  one  at  the  ends  and  a   more  distinct  line  on 

the  suhventral  fold,  all  dotted  by  the  annulets.  In  dorsal  view  the  segments 

are  cuneiformly  widened  posteriorly.  Tltoracic  feet  black,  abdominal  ones 

brown,  the  anal  pair  diluted  anteriorly.  Tubercles  and  seta;  minute,  the  latter 

scale-like. 

Stage  III.  Head  highly  liilohed,  the  lobes  subconic;  lirown-black  with  sliort 

white  setae;  width  .6  mm.  Body  moderately  elongate,  the  se.gments  cuneiform. 
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the  posterior  edgfes  almost  wing-margined  on  joints  five  to  nine,  finely  annulate. 

Dark  blackish  brown,  dorsal  line  linear,  w'hitish  ;   traces  of  w'aved  subdorsal ; 

subventer  with  wdiite  streaks  on  the  fold,  the  lower  subventral  area  nearly 

black.  Skin  black,  granular ;   setae  short,  white,  capitate. 

Stage  IF.  Head  highly  bilobed,  the  lobes  separated  b)'  a   deep  notch  but 
rounded,  a   strong  depression  at  the  apex  of  clypeus ;   red  browm,  mottled  and 

dotted  with  dark  brown;  width  .g  mm.  Body  moderate,  large  for  the  head, 

flattened,  the  segments  strongly  widened  posteriorly,  cuneiform  in  dorsal  view, 

joints  eight  and  nine  most  widened,  the  thorax  and  joints  ten  to  thirteen  con- 
tracted, all  rather  finely  annulate.  Dark  blackish  brown,  slightly  variegated  in 

lighter;  a   pale  subdorsal  streak  on  joints  ten  to  thirteen;  edge  of  subventral 

fold  streaked  in  yellowish  white,  especially  on  joints  seven,  eight,  and  nine; 

venter  and  feet  nearly  black  w'ith  a   few  whitish  dots  in  rows.  Skin  minutely 

granular;  Uihcrcles  obsolete:  setae  short,  pale,  swollen,  sack-like. 

Eggs  June  lo,  a   few  aiiparently  mature  larvae  in  August,  but  most  of 

them  remained  very  small  and  probably  normally  hibernate.  They  were  fed 

on  Polygonum.  Larvae  from  Kaslo,  British  Columbia. 
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TWO  XEW  SIT-XIES  OF  TELENOMUS. 

I'.V  A.  AKSENE  ('.IKAULT^  WASITIXGTOX,  D.  C. 

1.  Telenomus  quaintancei  sjx'cies  novem. 

Female. — 

Shining'  black ;   length,  o.tio  mm.  trochanters,  knees,  distal  tips  of  tibiae,  and 

tarsi,  brownish-yellow  ;   basal  and  distal  joints  of  tarsi  darker,  the  latter  some- 
times iiearly  black. 

Head  sligiitly  wider  tlian  mesothorax,  mnch  wider  than  prothorax,  from 

dorsal  as])ecl  twice  as  wide  as  thick  I   cephalo-caudad ) ,   shagreened ;   face  to 

cephalic  ocellus  glabrous,  excepting  the  portions  bordering  the  inner  margins  of 

the  eyes  which  are  hairy ;   head  triangulate,  cephalic  aspect  hairy :   eyes  hairy  and 

very  dark  red,  ocelli  inconspicuous,  reddish,  the  lateral  ocelli  close  to,  but  not 

touching,  the  margin  of  the  eye. 

Thora.x  rather  stout,  slightly  longer  than  abdomen,  sculpture  similar  to  that 

of  the  head,  the  dorsum  with  rather  dense  whitish  pubescence.  Mesothorax 

flattened  dorsad,  with  a   deep  conspicuous  smooth  femoral  furrow  on  its  side. 

Scutellum  smooth,  hairy,  striate  at  outer  edges. 

Abdomen  smooth,  polished,  first  and  second  segments,  at  base,  strongly, 

longitudinally  striate,  the  striations  of  the  second  segment  not  present  near  the 

lateral  margin  of  that  segment ;   second  segment  by  far  the  largest,  one-third 
wider  than  long;  hairs  sparse,  whitish,  in  lateral  rows  at  incisions:  anal  segment 

truncate.  Abdomen  depressed. 

Wings  hyaline,  venation  yellowish,  the  marginal  vein  more  than  half  the 

length  of  the  shaft  of  the  stigmal ;   postmarginal  vein  sub-e<jual  in  length  to  the 

marginal  and  submarginal  veins  combined,  or  slightly  shorter.  Shaft  of  the 

stigma  thick. 

.-\ntennae  ii-jointed,  unifomily  pubescent,  black;  scape  at  basal  constriction 

and  at  tip,  and  the  tip  of  the  pedicel,  pale.  Antennae  more  gradually  clavate 

than  usual,  the  club,  however,  distinct. 

Scape  long,  subclavate,  constricted  at  basal  one-fourth  and  narrowed  some- 

what at  tip;  longer  than  the  four  joints  following.  Pedicel  oval,  much  longer 

and  thicker  than  the  first  funicle  joint.  F'unicle  joints  iT-J,  tind  3   moniliform, 
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slightly  longer  than  wide,  equal,  about  half  the  length  of  the  pedicel ;   4,  wider. 

Club  5-jointed,  the  basal  joint  somewhat  rounded,  hut  much  wider  and  slightly 

longer  than  joint  4   of  the  funicle,  wider  than  the  scape,  and  narrower  than 

joint  2   of  the  club ;   club  joints  2,  3   and  4   equal,  2   slightly  smaller,  all  nearly 

twice  as  large  as  joint  1   of  the  club,  quadrate;  the  distal  joint,  or  5,  conic,  its 

base  slightly  narrower  than  joint  4   of  the  clul),  but  wider  than  the  pedicel,  and 

about  equal  to  the  pedicel  in  length,  though  much  stouter.  Antennae  shorter 

than  the  body.  From  six  specimens. 

Male.— 
The  same.  Length,  0.68mm.,  legs  and  antennae  lighter  in  color;  body  more 

slender.  Abdomen  oval.  Mandibles  dark  brown,  tridentate  at  tip. 

Antennae  12-jointed,  filiform,  the  pubescence  stiffer.  Scape  long,  cylindrical, 

curved,  more  pale  at  the  tip  than  in  the  female,  nearly  as  long  as  the  next  five 

joints  combined.  Pedicel  small,  rounded,  subcuneate.  Joint  i   of  the  funicle 

longer  than  the  pedicel  by  one-half,  ovate:  funicle  joints  2   and  3   sub-equal, 

oval,  twice  as  long  as  the  pedicel  and  about  one-third  longer  than  the  first 

funicle  joint;  funicle  joints  4   and  1   subequal;  joints  5,  6,  7,  8   and  9   of  funicle 

equal,  subequal  to  funicle  joint  4,  but  slightly  smaller.  Club  joint  acutely 

conical,  twice  longer  than  the  preceding  joint,  or  joint  9   of  the  funicle.  Joints 

of  the  funicle  very  slightly  pedicellate.  Antennae  about  equal  in  length  to  the 

body.  From  ten  specimens. 

Sixteen  specimens;  ten  males,  six  females. 

Female  very  near  to  Tclcnomus  graptac  Howard,  female,  but  the  males  of 

the  two  species  are  quite  distinct.  In  the  female  of  qnaintancci,  the  legs 

are  much  darker  than  those  of  graptac,  and  the  antennae  are  wholly  black,  and 

have  a   much  better  defined  club.  The  male  differs  from  the  male  of  graptac,  by 

having  black  antennae  and  legs,  and  in  the  relative  lengths  of  the  club  and 

joint  2   of  the  funicle. 

Bred  from  the  eggs  of  Sainiiiioidca  cxitiosa  Say,  on  peach,  Odenton,  Mary- 

land, September  ist  to  8th,  1905,  in  connection  with  Deciduous  Fruit-insect 

Investigations,  Bureau  of  Entomology,  U.  S.  Department  of  Agriculture. 

Apparently  common. 

The  species  is  respectfully  dedicated  to  Professor  .A.  L.  Quaintance. 

Type: — No.  9098,  United  States  National  Museum. 
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2.  Telenomus  perplexus  species  novem. 

Female. — 

Shining  black,  length,  i.i8mm. ;   legs,  excepting  anterior  coxae,  yellowish 

brown;  pedicel  concolorons  with  scape,  darker  basally. 

Head  slightly  wider  than  thorax,  polished,  shagreened  along  the  inner 

margins  of  the  eyes  and  on  vertex.  Eyes  and  ocelli  normal,  the  former  naked. 

Thorax  slightly  longer  than  the  abdomen ;   mesothorax  minutely  punctate, 

pubescent. 

Abdomen  short,  subcuneate  (dorsal  aspect),  the  anal  segment  truncate;  the 

second  segment  slightly  longer  than  wide;  first  and  second  segments,  at  base, 

strongly,  longitudinally  striate;  remaining  segments  polished.  Wings  hyaline, 

venation  pale  yellowish. 

Antennae  ii-jointed.  Scape  long,  longer  than  the  next  three  joints  com- 

bined. Pedicel  ecjual  to,  or  slightly  shorter  than,  the  first  funicle  joint,  but 

thicker;  ovate.  Joint  i   of  funicle  cylindrical,  much  longer  than  the  following 

joints,  twice  the  length  of  joint  3   of  the  funicle ;   funicle  joints  2,  3   and  4 

subeqeual,  3   and  4   equal,  2   slightly  longer,  all  moniliform.  Club  5-jointed, 
its  basal  joint  transverse,  about  equal  in  length  to  joint  4   of  the  funicle,  or 

slightly  longer;  club  joints  2,  3   and  4   subequal,  varying  slightly  in  width,  3 

the  widest,  all  much  wider  than  the  other  antennal  joints ;   the  distal  antennal 

joint,  or  club  joint  5,  conic,  acute,  about  as  long  as  each  of  the  three  preceding 

joints  of  the  club. 

From  two  specimens. 

Male.— 

The  same.  Length,  1.15mm.  Antennae  12- jointed.  Scape  paler  yellow; 

antennal  joints  2,  3   and  4   with  some  yellow. 

Scape  short,  about  as  long  as  pedicel  and  first  funicle  joint  combined.  Pedicel 

short,  subcuneate,  about  half  the  length  of  the  first  funicle  joint.  The  latter 

cylindrical,  equal  to,  or  slightly  longer  than,  joint  2   of  the  funicle ;   funicle 

joint  3   thicker  and  shorter ;   funicle  joints  4,  5,  6,  7,  8   and  9   moniliform,  equal, 

much  shorter  than  joint  3   of  funicle,  and  less  than  half  as  long  as  funicle  joint. 

1.  The  club  pointed  cylindrical,  nearly  twice  longer  than  the  joints  immediately 

preceding,  and  about  equal  to  joint  3   of  the  funicle  in  length. 
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From  one  specimen. 

Tliree  specimens;  i   male,  2   females. 

Bred  from  the  eggs  of  Drochymena  species  on  Currant,  received  from  Miss 

May  Beattie,  Zanesville,  Ohio,  July  20th,  1905,  in  connection  with  Deciduous 

Fruit-insect  Investigations,  Bureau  of  Entomology,  United  States  Department 

of  Agriculture. 

Type: — No.  9039,  United  States  National  Museum. 
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XEW  LEFIDOPTERA  FROM  \’EXEZULA. 
BY  ANDREW  GRAY  WEEKS,  BOSTON,  -MASS. 

Habitat:  Suapure,  Venezuela.  Expanse:  1. 10  inches. 

Head  and  palpi  above  black,  below  tawny.  Thorax  above  black,  below 

black  with  gray  hairs.  Abdomen  above  black,  below  brown  with  a   white  dash 

at  thorax  junction.  Antennae  black.  Club  black  above,  below  tawny.  Legs 

black  near  body,  turning  to  tawny  toward  tips. 

L'pper  side  of  fore  wing  black.  Xear  apex,  in  subcostal  area,  is  a   small 
white  dot.  Helow  this,  skipping  one  interspace,  is  a   series  of  fiv'e  interspacial 
white  spots  running  downwards  towards  centre  of  inner  margin,  the  fir.st  two 

small,  the  third  very  large,  the  fourth  small  and  fifth  a   small  dot  in  lowest 

submedian  interspace. 

L'])per  side  of  hind  wing  black.  A   broad  and  very  i)rominent  white  band 
runs  fiom  centre  of  inner  margin  towards  upper  angle,  extending  across  one- 

half  the  wing  only,  stop])ing  near  end  of  discoiilal  space.  Inner  margin 

slightlv  dusted  with  gray  scales. 

Marginal  fringes  of  ground  color,  turning  to  white  at  anal  angle. 

Under  side  of  fore  wing  the  same  as  upper  surface  except  that  the  spots 

are  more  closely  connected  and  the  ground  color  is  brownish. 

Under  side  of  hind  wing  the  same  as  upper  surface  except  that  the 

prominent  band  extends  completely  across  the  wing  from  a   point  near  the  up- 

])er  angle  on  costa  to  centre  of  inner  margin  and  of  unvarying  width.  This 

band  is  creamy  white. 

\’ariations:  My  small  series  of  si)ecimens  shows  no  variations  e.xcept 
that  the  two  small  subcostal  s])ots  are  sometimes  wanting  and  the  lowest  dot. 

also,  on  fore  wing. 

'I'liis  species  was  not  found  in  collections  here,  nor  in  the  Uodmnn  col- 
lection, liritish  IMuseum,  etc. 

Taken  in  January,  lytX). 

Pamphila  verdanta  sp.  nov. 

Habitat:  Suai)ure,  X'enezuela. 
F.xpansc :   1.15  inches. 
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Head,  thorax  and  abdomen  above,  dark  brown  with  hairs  of  a   greenish 

tinge;  below,  greenish  with  white  hairs.  Antennae,  black.  Club  above  black, 

below  tawny.  Legs  greenish  at  base,  tawny  towards  tip. 

Upper  side  of  fore  wing  dark  brown.  Immediate  basal  area  dark  tawny, 

the  nervures  and  nervules  showing  distinctly  black.  Costa  dark  tawny  nearly 

to  apex.  In  apical  area  are  three  subcostal  tawny  spots,  and  below  these,  two 

more  somewhat  nearer  hind  margin.  Below  these  last  two  is  a   series  of  three 

large  interspacial  tawny  spots  extending  downwards  towards  centre  of  inner 

margin,  but  stopping  at  lower  submedian  nervule.  The  lowest  of  these  three 

spots  is  well  concaved  on  hind  marginal  side.  Hind  marginal  fringe  tawnv. 

U])per  side  of  hind  wing  dark  brown.  Across  the  centre  of  the  wing  is 

a   liroad  band  of  tawny,  starting  near  upper  angle  and  stopping  near  central 

])ortion  of  inner  margin.  The  basal  area  has  some  tawny  hairs.  Hind  margin- 
al fringe  tawny. 

The  costal  area  of  lower  side  of  fore  wing  is  a   tawny  green,  also  the  apical 

area,  e.xtending  downwards  to  a   point  at  lower  angle.  The  inner  marginal 

area  up  to  discoidal  space  is  nearly  Idack.  The  band  of  lighter  spots  of  upper 

surface  is  distinctly  repeated  with  slight  dashes  of  similar  shade  in  hind  mar- 

ginal interspaces. 

Under  side  of  hind  wing  tawny  green.  Close  to  juncture  with  thorax  is 

a   white  spot.  The  band  of  up])er  surface  is  repeated  but  is  ])ure  white  and 

extends  nearer  or  fully  to  the  costa  just  above  angle.  Hind  marginal  inter- 

spaces dashed  with  tawny  sulfusing  upwards  somewhat  near  anal  angle.  The 

anal  angle  is  tlusted  with  dark  brown  scales. 

Taken  in  March,  1900. 

Pamphila  mengeli  sp.  nov. 

Habitat:  Suapure,  \'enezuela.  Expanse:  1. 10  inches. 
Head,  thorax,  abdomen  and  antennae  dark  brown  above,  nearly  white 

beneath.  Club  aliove  dark  brown,  Ijeneath  dark  brown  ti])ped  with  brick  color. 

Legs  nearly  white. 

Upper  side  of  fore  wing  dark  l)rown.  Basal  area  slightly  dusted  with 

golden  scales.  Near  the  ape.x  are  two  subcostal  white  dots,  very  minute.  Be- 
low these  in  first  submedian  interspace  near  end  of  discoidal  space  is  a   larger 

white  dot,  and  below  it  in  next  lower  interspace,  are  two  white  dots  in  a   line 
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NPAV  LEITOOPTKRA  FROM  VF.NKZUKLA. 

BY  ANDREW  GRAY  WEEKS,  BOSTON,  MASS. 

Carystus  Ambrosei  sp.  nov. 

Habitat:  Suapure,  Venezuela.  F.xpanse:  i.ioinche.s. 

Head  and  palpi  above  black,  below  tawny.  Thora.\  above  black,  below 

black  with  gray  hairs.  Abdomen  above  black,  below  brown  with  a   white  dash 

at  thorax  junction.  .Antennae  black.  Club  black  above,  below  tawny.  Regs 

black  near  body,  turning  to  tawny  toward  tips. 

Upper  side  of  fore  wing  black.  Near  ape.x,  in  subcostal  area,  is  a   small 

white  dot.  Below  this,  skipping  one  interspace,  is  a   series  of  five  interspacial 

white  spots  running  downwards  towards  centre  of  inner  margin,  the  first  two 

small,  the  third  very  large,  the  fourth  small  and  fifth  a   small  dot  in  lowest 

submedian  interspace. 

Upper  side  of  hind  wing  black.  .A  broad  and  very  prominent  white  band 

runs  from  centre  of  inner  margin  towards  upper  angle,  extending  across  one- 

half  the  wing  only,  stopping  near  end  of  discoidal  space.  Inner  margin 

slightly  dusted  wdth  gray  scales. 

Marginal  fringes  of  ground  color,  turning  to  white  at  anal  angle. 

Under  side  of  fore  wing  the  same  as  upper  surface  except  that  the  spots 

are  more  closely  connected  and  the  ground  color  is  brownish. 

Under  side  of  hind  wing  the  same  as  upper  surface  except  that  the 

prominent  band  extends  completely  across  the  wing  from  a   point  near  the  up- 

per angle  on  costa  to  centre  of  inner  margin  and  of  unvarying  width.  This 

band  is  creamy  white. 

A^ariations:  My  small  series  of  specimens  shows  no  variations  except 

that  the  two  small  subcostal  spots  are  sometimes  wanting  and  the  lowest  dot, 

also,  on  fore  wing. 

This  species  was  not  found  in  collections  here,  nor  in  the  Hodman  col- 

lection, British  Museum,  etc. 

Taken  in  Januar}-,  1900. 

Pamphila  verdanta  sp.  nov. 

Habitat:  Suapure,  A^enezuela. 
Expanse  1. 15  inches. 
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Head,  thorax  and  abdomen  above,  dark  brown  with  hairs  of  a   greenish 

tinge  :   below,  greenish  with  white  hairs.  Antennae,  black.  Club  above  black, 

below  tawny.  -Legs  greenish  at  base,  tawny  towards  tip. 

I'pper  side  of  fore  wing  dark  brown.  Immediate  basal  area  dark  tawny, 

the  nervures  and  nervules  showing  distinctly  black.  Costa  dark  tawny  nearly 

to  apex.  In  apical  area  are  three  subcostal  tawny  spots,  and  below  these,  two 

more  somewhat  nearer  hind  margin.  Below  these  last  two  is  a   series  of  three 

large  interspacial  tawny  spots  extending  downwards  towards  centre  of  inner 

margin,  but  stopping  at  lower  submedian  nervule.  The  lowest  of  these  three 

spots  is  well  concaved  on  hind  marginal  side.  Hind  marginal  fringe  tawny. 

Upper  side  of  hind  wing  dark  brown.  Across  the  centre  of  the  wing  is  a 

broad  band  of  tawny,  starting  near  upper  angle  and  stopping  near  central  por- 

tion of  inner  margin.  The  basal  area  has  some  tawny  hairs.  Hind  marginal 

fringe  tawny. 

The  costal  area  of  lower  side  of  fore  wing  is  a   tawny  green,  also  the  apical 

area,  extending  downwards  to  a   point  at  lower  angle.  The  inner  marginal 

area  up  to  discoidal  space  is  nearly  black.  'I’he  band  of  lighter  spots  of  upper 

surface  is  distinctly  repeated  with  slight  dashes  of  similar  shade  in  hind  mar- 

ginal interspaces. 

Under  side  of  hind  wing  tawny  green.  Close  to  juncture  with  thorax  is 

a   white  spot.  The  band  of  upper  surface  is  repeated  but  is  pure  white  and 

extends  nearer  or  fully  to  the  costa  just  above  angle.  Hind  marginal  inter- 

spaces dashed  with  tawny  suffusing  upwards  somewhat  near  anal  angle,  d'he 
anal  angle  is  dusted  with  dark  brown  scales. 

'I’aken  in  March,  1900. 

Pamphila  mengeli  sp.  nov. 

Habitat:  Suapure,  Venezuela.  Expanse:  1. 10  inches. 

Head,  thorax,  abdomen  and  antennae  dark  brown  above,  nearly  white 

beneath.  Club  above  dark  brown,  beneath  dark  brown  tipped  with  brick  color. 

Legs  nearly  white. 

Upper  side  of  fore  wing  dark  brown.  Basal  area  slightly  dusted  with 

golden  scales.  Near  the  apex  are  two  subcostal  white  dots,  very  minute.  Be- 

low these  in  first  submedian  interspace  near  end  of  discoidal  space  is  a   larger 

white  dot,  and  below  it  in  next  lower  interspace,  are  two  white  dots  in  a   line 
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parallel  to  hind  margin.  A   black  dash  extends  downwards  towards  centre  of 

inner  margin  from  the  end  of  discoidal  space.  Marginal  fringe  very  light 
brown. 

Upper  side  of  hind  wing  dark  brown.  A   series  of  four  indistinct  inter- 
spacial  white  spots  extend  from  near  upper  angle  across  the  wing  towards 

anal  angle.  Marginal  fringe  very  light  brown. 

Under  side  of  fore  wing  light  brown,  the  lower  half,  especially  towards 

the  base,  dark  brown.  The  white  dots  of  upper  surface  are  repeated,  the  two 

lower  ones  more  prominent,  and  in  interspace  below  these  is  a   dusting  of  light 

scales.  Marginal  fringe  of  ground  color.  Tips  of  nervules  and  nervures 

touched  with  black.  Nervures  and  nervules  of  lighter  color  than  ground  color. 

Under  side  of  hind  wing  light  l)rown.  The  nervures  and  nervides  dis- 

tinctly lighter.  The  light  S]>ots  of  upper  surface  are  joined,  forming  a   line 

rather  than  a   series  of  spots  and  extending  upwards  nearer  to  costa.  Wdthm 

this  line  and  at  centre  of  wing  area  is  a   light  ilot  of  similar  color.  'I'he  mar- 
ginal fringe  and  border  is  the  same  as  on  fore  wing. 

This  species  was  found  in  the  Godinan  collection  unnamed,  but  was  not  in 

the  British  Museum  or  other  large  collections. 

Taken  in  November,  189Q. 

Pamphila  winslowi  sp.  nov. 

Habitat:  .Suapure,  \’enezuela.  F,x]ianse :   1.15  inches. 
Head,  thorax  and  abdomen  above,  tawny  with  a   greenish  tinge;  below, 

nearly  white.  Atitennae  black.  Club  black  above,  below  bright  ttiwny  with 

brown  towards  tip.  Legs  bright  tawny. 

U'pper  side  of  fore  wing  dark  brown.  The  entire  b.asal  area  is  bright 
tawny,  extending  along  costa  to  near  a])ex,  amt  :uso  aiong  inner  margin  to 

near  hind  margin.  The  brown  ground  color  juts  inwanls  towards  base  at  end 

of  discoidal  space  and  also  in  the  two  lower  submedian  inters])aces.  .\  black 

dash  crosses  the  wing  from  end  of  discoidal  space  downwards  to  lower  sub- 

median nervitle.  At  central  ]K)int  of  tlie  wing  the  bright  tawny  is  golden  color. 

The  coloring  is  the  same  as  in  many  species  of  iiamiihila.  such  as  !’.  mystic 
Scudd.,  B.  brettus  Boisd.,  B.  sylvanus  Ks]).  and  many  others. 

Upper  side  of  hind  wing  dark  brown.  Discoidal  space  bright  tawny  suf- 

fusing into  interspace  towards  hind  margin  and  also  into  the  next  up])er  .and 
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next  lower  interspaces.  The  entire  inner  marginal  area  is  dusted  with  golden 
scales  and  hairs. 

The  hind  margins  of  both  wings  have  a   dark  thread  and  a   fringe  of  tawny, 

darker  on  fore  wing  than  on  hind  wing. 

Under  side  of  fore  wing  bright  tawny.  The  tawny  markings  of  upper 

surface  show  in  a   somewhat  lighter  shade.  The  basal  area  below  costa  is  nearly 

black  and  below  it  the  inner  marginal  area  is  mouse  color.  Hind  margin 

edged  with  a   dark  brown  thread.  Fringe  slightly  darker  than  ground  color. 

Under  side  of  hind  wing  very  bright  tawny  approaching  a   golden  yellow. 

The  tawny  markings  of  upper  surface  are  barely  noticeable.  Towards  anal 

angle,  the  ground  color  darkens  in  a   slight  degree.  Hind  margin  edged  with 

a   dark  brown  thread.  Fringe  slightly  darker  than  ground  color. 

Taken  in  November  and  December.  1809. 

Erycides  nakawara  sp.  nov. 

Habitat:  Suapure,  Venezuela.  Expanse:  2.25  inches. 

Head  above,  black  with  blue  dots  encircling  the  eyes  and  three  thread- 

like lines  of  blue  crossing  from  eye  to  eye ;   below  white.  Antennae  black. 

Thorax  above,  black  with  four  bands  of  l)lue  running  parallel  to  one  another 

from  shoulder  to  aljdomen  ;   below,  l>lack  with  white  bands.  Alidomen  above, 

nearly  white  with  a   black  band  running  downi  its  centre  from  thorax  to  tip, 

circled  with  black  at  base  of  each  segment ;   below,  black  with  four  white  hands 

parallel  to  one  another  running  from  thorax  to  tip.  Llpper  joints  of  legs  blue, 

lower  joints  black. 

I'pper  side  of  fore  wing  l)lack.  Immediate  basal  area  brilliant  blue. 
Nervurcs  and  nervules  black,  lleyond  this  a   broad  black  band  heavily  dashed 

with  blue  in  two  lower  interspaces.  Running  across  the  wing  diagonally  from 

costa  nearly  to  lower  angle  is  a   broad  band  of  semitransparent  white.  Be- 

tw'een  this  and  apex,  well  below  the  costa,  is  a   similar  wdiite  band  covering  two 

interspaces  only.  In  the  aihcal  area  is  a   patch  of  similar  size  with  a   white 

dot  on  costa.  Well  within  tlie  hind  margin  is  a   line  of  blue  scalings  running 

from  rear  apex  to  lower  angle. 

ITpper  side  of  hind  wing  black.  I'rom  tlie  base  run  three  prominent  blue 
dashes,  the  lower  one  following  close  to  inner  margin  and  extending  nearly  to 
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one  runs  parallel  to  these  and  is  of  similar  extent.  The  first  and  third  are 

covered  with  white  or  very  light  bine  hairs,  the  central  or  second,  one  having 

scaling  only.  The  hind  margin  is  well  dentated  towards  anal  angle,  the  inter- 

spaces touched  with  white.  Well  within  it  is  a   line  of  bine  scalings  well  broken 

by  the  nervnles,  a   continuation  of  the  same  markings  of  fore  wing.  Near 

upper  angle  betwixt  this  line  and  the  outer  one  of  the  three  ])rominent  dashes, 

is  a   dash  of  blue  scales,  starting  well  below  the  costa  and  running  a   quarter  inch 

downwards  towards  anal  angle. 

Under  side  of  fore  wing  black  hut  not  as  rich  as  upper  surface.  General 

markings  the  same.  Basal  blue  area  of  u[)per  surface  is  represented  only  by 

blue  at  base  of  costa  and  a   blue  diagonal  dash  beyond.  The  inner  marginal 

area  is  dark  mouse  color  except  towards  lower  angle.  The  dashes  of  blue 

noted  m   the  two  lower  interspaces  of  upper  surface  are  wanting. 

Under  side  of  hind  wing  black.  The  appearance  of  the  wing  is  quite  dif- 

ferent from  upper  surface  as  the  ])rominent  dashes  of  brilliant  blue  are  quite 

altered.  There  are  three  hands,  one  starting  at  costa  at  base  and  e.xtending 

downwards  until  by  a   slight  inward  curve  it  strikes  lowest  suhmedian  nervule 

about  midway  to  lower  angle ;   the  next  band  runs  downwards  from  costa, 

practically  the  same  in  area  and  extent  as  the  first,  ending  at  centre  of  wing 

area  at  the  end  of  discoidal  space ;   the  third  band  rejwesents  the  hind  marginal 

blue  line  of  upper  surface,  but  is  much  more  prominent.  Inner  margin  e<lged 
with  brilliant  blue. 

This  species  is  very  close  to  E.  distans  Herr.  Schaff.  and  also  E.  pygmaleon 

Hew.  The  grouj)  is  open  to  much  interesting  future  work  for  those  who  locate 

in  its  region. 

Thymele  pervivax  Huhn..  var.  nov. aleanderi. 

Habitat:  Suaj)ure,  A'enezuela.  Ex])anse :   1.75  inches. 
Head  and  thorax  above  brilliant  green  ;   below,  brilliant  green  with  some 

brown  and  white  hairs,  .\bdomen  above,  dark  brown;  below  light  brown. 

Antennae,  black.  Legs  above,  dark  brown  ;   below,  lighter  with  greenish  hairs 

near  body. 

Upper  side  of  fore  wing,  a   rich  dark  brown.  The  basal  area  is  heavily 

dusted  with  brilliant  green  scales.  Fringe  of  hind  margin  becomes  whitish 
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towards  lower  angle. 

Upper  side  of  hind  wing  the  same. 

Under  side  of  fore  wing  dark  brown  with  golden  lustre.  Basal  area  dusted 

with  lustrous  green  scales  as  on  upper  surface.  Inner  marginal  area  very  light 

bi'own. 

Under  side  of  hind  wing  the  same  as  upper  surface.  Taken  in  January, 

1900.  This  is  practically  indentical  with  T.  pervivax,  Hubn.  excepting  that 

pervivax  has  a   very  prominent  semitransparent  band  crossing  the  fore  wing. 

The  specimens  in  hand  show  no  indication  of  such  a   band  except  in  one  instance 

where  I   noticed  a   slight  dot.  It  would  be  unsafe  to  create  a   new  species  and 

the  advisability  of  naming  a   variety  is  doubtful.  There  is  a   specimen  in  the 

Godinan  collection  un-named. 

Thanaos  parkeri  sp.  nov. 

Habitat:  Suapure.  A'enezuela.  Expanse:  1.60  inches. 
Head,  thorax  and  abdomen  above,  very  dark  brown.  Antennae  black  with 

white  annulations  at  base  of  each  joint.  Club  black  above;  tawny  brown  be- 

neath, and  ai^proaching  white  towards  base.  Legs  nearly  black. 

Upi>er  side  of  fore  wing  very  dark  brown  with  slight  grayish  dustings. 

Near  the  base  is  a   slight  suggestion  of  gray  dusting  running  from  costa 

towards  inner  margin  scarcely  perceptible.  The  interspaces  beyond,  in  centre 

of  wing  and  the  centre  of  discoidal  space  show  a   slight  gray  dusting.  Outside 

of  this  in  a   line  from  costa  downwarils  to  lower  sulnnedian  nervule,  is  a   slightly 

prominent  irregular  band  of  gray  dusting,  broad  at  costa  but  diminishing  and 

disappearing  towards  lower  sulnnedian  nervule.  In  apical  area  outside  of  this 

band  are  four  subcostal  semitransparent  white  dots.  Hind  margin  edged  with 

a   dark  thread,  and  the  hind  marginal  area  has  a   series  of  interspacial  grayish 

dashes  from  costa  down  to  inner  margin,  well  within  the  margin,  and  hardly 

noticeable. 

Upper  side  of  hind  wing  dark  brown.  The  only  marking  is  a   suggestion 

of  light  brown  dashes  in  interspaces  running  from  upper  angle  to  a   point  just 

above  anal  angle  on  inner  margin.  Hind  margin  edged  with  a   dark  thread. 

Fringe  is  generous  and  near  upper  angle  is  edged  with  white. 

Under  side  of  fore  wing  dead  dark  brown.  The  gray  dustings  of  upper 
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surface  do  not  show.  The  series  of  interspacial  dashes  or  dustings  within  the 

hind  margin  are  fairly  prominent.  The  subcostal  white  dots  are  repeated.  The 

hind  margin  has  a   dark  thread  and  the  fringe  shows  light  hairs  in  interspaces. 

Under  side  of  hind  wing  dead  dark  brown.  The  line  of  interspacial  light 

dashes  of  upper  surface,  running  from  upper  angle  downward  are  repeated  and 

more  clearly  defined. 

This  species  is  closely  allied  to  X.  tatius  Edw.,  N.  juvenalis  Fabr.  and  that 

group,  and  a   detailed  and  identifiable  descrijnion  is  almost  impossible.  One 

specimen  w’as  found  unnamed  in  the  Godman  collection ;   also  one  specimen  un- 
named in  the  British  Museum,  taken  in  Malto  Grosso.  Brazil. 

Taken  in  December,  1900. 

Nisoniades  plummertini  sp.  nov. 

Habitat;  Suapure,  \’enezuela.  Expan.se  .95  incli. 
Head,  antennae,  thorax,  abdomen  and  legs  above,  very  dark  brown  :   below, 

lighter  brown. 

Upper  side  of  fore  wing  dark  brown.  .Across  centre  of  wing  from  centre 

of  costa  a   darker  band  runs  downwards  through  discoidal  s])ace  to  inner 

margin.  .V  similar  band,  but  slightly  broader,  starts  from  costa  and  runs  down 

to  inner  margin  at  a   point  near  lower  angle,  following  the  contour  of  hind 

margin.  ( )n  the  inner  edge  of  this  band  arc  four  subcostal  white  dots  and 

two  more  below  them  in  the  first  and  second  submedian  inters])aces.  There  is 

a   very  slight  dot  also  at  the  end  of  the  discoidal  space.  The  interspaces  at 

edge  of  hind  margin  are  slightly  darker  than  ground  color. 

L'ppcr  side  of  hind  wing  the  same  as  fore  wing,  the  bands  being  continued 
to  inner  margin.  The  dots  are,  however,  wanting. 

Under  side  of  fore  wing  the  same  as  up|)er  surface  cxce])t  that  color  is 

lighter  and  deader. 

Ihider  side  of  hind  wing  the  same  as  upper  surface  cxce])t  that  color  is 

lighter  and  deader. 

Taken  in  Xovember,  i<)oo. 

A   specimen  was  found  in  the  Godman  collection  unnaine<l.  It  is  very 

close  to  N.  hayhursti  Edw. 
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COCOONS  AND  YOUNG  OF  CONIOPTERYX  VICINA. 

BY  T.  H.  EMERTON,  BOSTON,  MASS. 

While  hunting-  for  spiders  under  leaves  on  the  ground  at  Allston,  a   suburb 

of  Boston,  in  November,  I   found  the  cocoons  of  this  neuropterons  insect  at- 

tached to  oak  leaves  and  resembling  the  egg  cocoons  of  small  spiders  like 

Alicaria  and  Castaneira.  The  cocoons  were  white  and  had  fine  parallel  wrinkles 

across  the  upper  surface,  in  this  difYering  from  spider  cocoons,  which  are 

usually  smooth.  In  nearly  every  case  the  cocoons  were  on  small  broken  pieces 

of  leaves  of  last  season's  growth.  The  under  side  of  the  cocoon  is  thin  and 
attached  to  the  leaf  by  its  whole  surface.  The  upper  side  is  formed  by  a   flat 

ring  sometimes  thickened  on  the  inner  edge  and  a   transversely  wrinkled  cover 

which  is  not  attached  to  the  inner  edge  of  the  ring  but  beyonil  it  u''ar  the  outer 
border  of  the  cocoon,  as  shown  in  the  section.  The  mature  insect  tears  a   hole 

CROSS  SECTION  OF  COCOON 

Winter  larva  as 

taken  from  cocoon 

Pupa  with  larva 
skin  adhering  to 

lower  end. 

COCOON  AITACHEP  TO  l!AKK 
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in  the  upper  side  large  enough  to  crawl  through,  and  leaves  the  pupa  skin  half 

way  out. 

The  larva  is  flattened  sidewise  like  an  amphipod  crustacean  and  lies 

on  its  side  in  the  cocoon.  It  is  motionless  when  removed,  even  after  several 

days  in  a   warm  room.  It  resembles  closely  the  larva  of  C.  psociformis  Curtis 

described  and  figured  by  Schlectendal  in  the  proceedings  of  the  A'erein  fur 
Naturkunde  of  Zwickau.  Saxony,  in  1881.  The  head  resembles  it  closely  and 

the  mandibles  are  short  and  pointed  as  in  psociformis,  but  the  antennae  ami  legs 

are  much  shorter  than  in  that  species.  The  whole  body  is  roughened  with  fine 

rounded  elevations  and  each  segment  is  crossed  by  a   single  row  of  short  hairs. 

Schlectendal  found  his  larVcTe  in  winter  under  loose  bark  of  oak  trees  at 

Halle  in  cocoons  resembling  those  of  s])iders  and  was  as  much  astonished  as 

I   was  at  the  discovery.  He,  however,  concluded  that  the  cocoons  were  really 

those  of  spiders  and  that  the  larvae  had  eaten  the  eggs.  The  cocoons  differ  in 

structure  from  any  spider  cocoons  with  which  I   am  acejuainted  and  it  seems 

more  probable  that  they  are  made  by  the  larvae  themselves  when  about  to 
hibernate. 

A   larva  in  a   cocoon  found  Xovember  9   and  ke])t  in  the  house  in  a" 
tight  bottle  matured  and  came  out  of  the  cocoon  January  30.  Cocoons 

collected  January  31  and  then  containing  larva*  had  pupae  in  them  March  i, 
and  the  mature  insects  came  out  March  12  to  .April  i. 
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THE  MAXILLA  IN  RHYXCHOPHOROUS  COLEOPTERA. 

To  the  Editor  of  Psyche: 

In  Vol.  XL  of  Psyche,  in  the  paper  by  Miss  McClenahan  on  the  development 

of  the  rostrum  in  R3’nchophoras  Coleoptera,  there  is  used  a   nomenclature  of 
parts  of  the  maxilla  that  is  probably  in  part  incorrect.  As  I   am  responsible  for 

this  usage,  I   wish  to  make  this  explanation.  Miss  McClenahan's  study  was  a 
developmental  one  and  did  not  concern  itself  with  the  tips  of  the  maxilla.  Her 

time  was  limited  to  the  very  little  that  is  available  for  work  on  an  undergraduate 

thesis.  I   was  busy  with  other  investigations,  and  when  the  need  of  names  for 

these  maxillary  sclerites  arose,  I   told  her  to  follow  some  authority,  and  to  con- 

centrate her  study  upon  the  developmental  problem.  The  papers  she  used  were 

mostly  borrowed,  and  I   do  not  now  remember  the  source  of  the  nomenclature 

copied.  Since  her  paper  was  jiublished  both  Miss  McClenahan  and  myself 

have  received  a   number  of  letters,  making  inquiry  as  to  the  reasons  for  her 

apparent  interpretation  of  homologies.  Looking  into  the  matter  now,  it  ap- 

pears that  what  is  called  the  galea  of  the  maxilla  in  her  paper,  should  be  called 

the  palpus :   the  galea  having  (lisai)peared  through  fusion  with  the  lacinia 

in  the  Ryncophorous  Coleoptera,  although  still  preserved  separateh’  in  some 
other  coleo])terous  larvae.  In  this  conclusion  Miss  ]\IcClenahan  now  concurs. 

James  G.  Needham. 

A   NOTE  FROM  STANFORD  UNIVERSITY. 

The  entomological  collections  and  laboratories  at  .Stanford  Llniversity  suf- 

fered ]>ractically  no  injury  from  the  recent  earthquake  in  California.  The 

Stanford  buildings  which  were  wrecked  were  the  great  Memorial  arch,  the 

famous  church,  and  three  large  new  buildings  in  course  of  erection  (library, 

gymnasium  anc.  museum).  University  work  will  begin  again  on  .\ugust  23, 

the  regular  date  for  the  opening  of  the  next  college  \'ear. 
(Signed)  Vernon  L.  Keelogc. 
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WANTED — Eggs,  larvae  or  pupae  of  grasshoppers,  dragon-flies,  beetles,  bugs,  etc.  Will  give  tropical 
butterflies  in  e.xchange.  Denton  Bros..  Wellesley.  Mass. 

WANTED— Material  for  the  study  of  the  hybrid  or  polymorphic  butterflies  of  the  genus  Basilarchia,  including 
larvae  or  pupae  of  artbemis  or  as/vi»«ax.  images  of  pro5er/>/«a  or  or  any  specimens  showing  unusual 
characters.  Liberal  exchange.  Specimens  retained  will  be  deposited  in  Museum  of  Comparative  Zoology.  W.  L. 
W.  Field.  Milton.  Mass. 

LEPIDOPTERA — For  exchange,  fertile  eggs  of  Hemileuca  maia.  Alfred  C.  Sampson,  Sharon.  Mass. 
1   have  a   few  specimens  of  C.  callcta  and  c/«cf«s  to  exch.tnge  for  rare  or  Pupae  of  same.  W.T. 

Buxton.  17  Walter  St.,  Somerville,  Mass. 

wanted — Ova,  larvae  or  pupae  of  Limenitis  Ursula  and  artbemis.  Will  give  cash  or  exchange.  H.  H- 
Newcomb,  35  Court  St..  Boston.  Mass. 

Will  collect  Diptera,  Hymenoptera.  Hemiptera  and  Coleoptera.  Would  like  in  exchange.  <|uantities  of  named 
or  unnimed  Buprestidae.  Scarab.ieidae,  Ceram  by  cidae  and  Chrysomelidae.  Please  write  immediately  to  G.  Chagnon, 

f’.  O.  Box  186,  Montreal .   Canada. 

Correspondence  desired  regarding  Rhopalocera  of  North  and  South  America,  especially  Argynnis,  Papilio, 
Morpho.  Caligo.  Exchange  or  otherwise.  T.  H.  Shepherd.  15  Hope  View,  Carr  Lane.  Shipley,  Yorks.,  England. 

EASTERN  MASS.  MOTHS  WANTED  in  exchange  for  same.  Also,  reliable  colored  sketches  of  larv®  of 
same.  C.  V.  Blackburn,  loi  Pine  St.,  Woburn,  Mass. 

Am  willing  to  make  contracts  to  collect  for  the  season,  with  private  collectors,  museums  colleges,  or  any 
public  institution  for  insects  of  any  order  or  group  desired,  either  in  large  or  small  series.  Duplicates  of  all  orders 
for  sale  from  Colorado.  New  Mexico,  and  Arizona.  Correspondence  solicited.  Ernest  J.  Oslar,  4535  Raleigh  St. 
Alcott  P.  O..  Denver,  Colorado. 

wanted — Records  of  captures  of  Connecticut  insects — especially  the  rarer  species — for  the  preparation  of  a 
State  list.  Orthoptera  and  Hymenoptera  records  desired  at  once.  W.  E.  Britton.  Stat^  Entomologist,  New  Haven, 
Conn. 

CICINDELIDAE  of  the  world  wanted.  Good  exchange  in  all  families  of  Coleoptera  offered.  H.  F.  Wick- 
ham. Iowa  City,  Iowa.  LI.  S-  A. 

HIPPODAMIA— Live  individuals  and  large  masses  for  variation  study  desired.  Insects  collected  to  order  in 
exchange.  The  following  species  especially  wanted— H.  moesta.  12-maculata  and  sinuata.  R.  H.  Johnson,  Sta- 

tion for  Experimental  Evolution.  Cold  Spring  Hai  bor.  N.  Y. 
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Cook,  M.  T.  Preliminary  observations  on  the  variation  of  LRetheisa  ven- 

usta  Dalnian  [abstract],  68  Feb.  i6.  Dyar,  H.G.  I.arva  of  C'astnia  licus 
1   )rury,  102  vii,  83. 

DllTER.V. 

Becker,  T.  H.  Die  F.rgebnisse  nieiner  dipterologischen  Fruhjahrsreise  nach 

Algier  und  Tunis*,  185  vi,  i.  Bezzi,  M.,  Noch  einige  neue  Namen  fur  Dip- 
terengattungen,  185  vi.  vi,  49.  Burgess,  A.  F.  A   preliminary  report  on  the 

mosquitoes  of  Ohio,  141  vi,  438.  Coquillett,  D.  W.  On  the  breakingup  of  the 

old  genus  Cule.x,  68  Feb.  23.  Dyar,  H.G.  'Phe  classification  of  mosquitoes, 
68  Feb.  9. 
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Barber,  H.  S.  (a)  Illustrations  of  an  undetermined  coleopterous  larva, 

102  vii,  ti6;  (b)  'I'he  spread  of  Sphaeridium  scarabaeoides  Idnnaeus,  1   02  vii, 
127.  Drury,  C.  How  to  collect  Stylopidae,  14  1   vi,  443.  Fiske,  W.F.  Oar- 

togenus  rufus,  a   coleopterous  parasite,  102  vii,  90.  Hopkins,  A.  D.  (a) 

Notes  on  some  Mexican  Scolytidae,  with  descriptions  of  some  new  species*,  1   02 
vii.  71:  (b)  Notes  on  Scolvtid  larvae  and  their  mouth  parts,  102  vii,  143. 

Knab,  F.  new  species  of  Donacia*,  102  vii,  122.  Webb,  J.  L.  Description 

of  a   new  species  of  Desmocerus  with  synoptic  table  of  the  genus*,  102  vii,  104. 
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Cook,  O.  F.  Please  excuse  the  kelep,  68  Feb.  2.  MacGillivray,  A.  D. 

A   study  of  the  wings  of  the  Tenthredinoidea,  a   superfamily  of  Hymenoptera,  50 

xxix,  569.  Phillips,  E.  F.  The  rearing  of  queen  bees,  7b  no.  55.  Schrottky, 

C.  Neue  Evaniiden  aus  Paraguay*,  185  vi,  56.  Titus,  E.  S.  C.  Some  notes 
on  the  Provancher  Megachilidae,  1   02  vii.  148.  Whealer,  W.  M.  (a)  .An 

interpretation  of  the  slave-making  instincts  in  ants,  148  xxi,  i;  (b)  The  ants  of 

the  Bahamas, with  a   list  of  the  known  West  Indian  species*,  1   48  xxi,  79  :   (c)  New 

species  of  Formica*,  148  xxi,  267;  (d)  The  North  .'vmerican  ants  of  the  genus 

Dolichoderus*,  148  xxi,  305:  (e)  The  North  .American  ants  of  the  genus  Liom- 

etopum*,  148  xvi,  321. 
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A   RFA'IKVV  OF  THE  NORTH  AMERICAN  SRECII-:S  OE  N'OTIO- 

ITIIEUS. 

IIV  H.  C.  FALL,  PASADENA,  CAL. 

Afr.  Hayward's  recent  ai  ticle  (   Psyclie,  (   Nt.,  1905  )   on  the  secondary  sexu- 
al characters  of  Notiophilns,  recalls  a   short  study  of  this  jrenus  made  by  the 

writer  some  seven  or  eight  years  ago,  which,  having  progressed  to  the  point 

of  jireparing  a   preliminary  table  of  species,  was  dro])ped  for  other  work.  Since 

the  publication  of  Mr.  Hayward's  note,  the  old  data  have  been  resurrected, 
some  further  investigation  made,  and  the  results  are  offered  as  of  possible  in- 

terest to  students  of  our  Colcoptera. 

In  completing  the  |)resent  review  I   have  been  very  greatly  aided  by  Mr. 

I'rcderick  lllanchard,  who  has  not  only  made  a   most  thorough  study  of  the  Ee 
Conte  Collection,  fi.xing  the  status  of  the  earlier  types  of  this  author,  hut  also  an 

e.xaniination  of  the  collections  of  Mclsheimer.  Harris  ;md  Ziegler,  where  were 

found  imdouhtedly  authentic  e.xponcnts  of  Say's  sciiiistriatus.  a   s])ccies  which 

Le  Conte  himself  failed  to  pro])crly  interi)rct.  The  results  of  .Mr.  lllaudiard's 
observations  are  embodied  in  the  synonymy  which  follows,  and  to  him  belongs 

almost  the  entire  credit  for  this  very  considerable  ])ortion  of  the  work.  While 

no  effort  has  been  made  to  obtain  material  from  many  sources,  special  series 

have  been  sent  by  Messrs.  Leng,  Wickham,  Knaus  and  ISlaisilell,  to  all  of 

whom  my  sincere  thanks  are  due. 

The  genus  Notio])hilus  is  widely  dispersed  throughout  the  North  Temper- 

ate Zone  and  occurs  in  almost  every  portion  of  our  territory,  though  eviucing 

a   somewhat  marked  j)refcrence  for  hilly  and  mountainous  regions,  .\lthough 

of  small  size,  the  peculiar  and  ])leasing  form  and  sculpture  of  these  insects  has 

made  them  favorites  with  collectors,  yet  it  is  a   fact  that  aside  from  ncih'its, 

soiiiol'acus  and  i)erhaps  sylraticus, — all  strongly  marked  forms —   our  native 

Notiophili  are  sure  to  be  found  more  t>r  less  confused  in  nearly  all  collections. 
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At  the  time  of  my  original  investigation  it  was  noted  that  in  all  species 

of  the  genus  the  males  have  one  setigerous  puncture  each  side  and  the  females 

two  :*  but  I   do  not  recall  having  observed  the  dilation  of  the  middle  tarsi  in 
the  males  of  certain  species  to  which  Mr.  Hayward  alludes,  and  which  was 

originally  announced  fiy  C.  G.  Thomson,  t   This  modification  is  at  best  very 

feeble,  and  in  view  of  its  gradational  character,  quite  too  slight  to  be  used  for 

specific  separation.  To  illustrate :   Hayward  divides  our  species  into  two 

groujrs,  the  first  containing  sylvaticiis,  aquaticHS,  havdyi  {—aquaticus)  and 

niteiis,  in  all  of  which  the  basal  joint  of  the  middle  tarsi  is  dilated ;   the  second 

containing  acncus,  sciuiopacus,  scniisfriatus  (—iioz'cinstriatus)  and  sibiricus 

{ scniistriatiis)  t   ha.ving  this  joint  “simple  as  in  the  females.”  This  division 
is  quite  correct,  and  when  we  compare  the  opposite  e.vtremes — sylvaticus  and 

aciicus — the  difterence  is  very  obvious,  but  if  we  compare  the  adjacent  ex- 

tremes of  the  two  series — say  nitens  and  uo-i'cmstriatus — the  difference  is 

so  slight  that  a   trifling  individual  variation  might  easily  reverse  their  posi- 

tions. Wherever  there  is  any  dilation  of  the  basal  joint  of  the  middle  tarsus, 

there  is  a   similar  and  lietter  marked  modification  of  the  front  tarsus ;   in  fact, 

with  the  possible  exception  of  aciieus,  where  it  is  scarcely  detectable,  the  males 

•if  all  species  have  the  first  three  joints  a   little  dilated  or  more  triangular  in 

form  than  in  the  female,  the  difference  being  relatively  slight  in  the  species  of 

Hayward's  second  group.  In  all  species  of  the  genus,  without  exception, 
the  first  three  joints  of  the  front  tarsi  are  more  or  less  squamose  beneath  in 

the  male,  as  is  also  the  basal,  and  sometimes  the  second  joint  of  the  middle 

tarsi;  the  squaniules  here  being  present  in  the  apical  half  or  less  of  the  joints 

in  those  species  with  the  first  joint  undilated.  In  the  reference  above  (juoted, 

Thomson  describes  as  new  bigoninus,  and  states  that  it  differs  from  the  com- 

mon European  species — aqiuiticus,  pahistris  and  bignttatus — in  its  sim[)le 

non-spongiose  middle  tarsi  of  the  male,  and  in  the  securiform  last  joint  of  the 

labial  paljii,  especially  in  the  male.  The  entire  correctness  of  Thomson’s 
statement  may,  I   think,  fairly  be  questioned,  as  I   much  doubt  if  there  is  any 

species  of  Notiophilus  in  wdiich  the  middle  tarsi  are  normally  aI)solutely 

*This  character  fails  in  rare  instances.  I   have  seen  a   male  scinistridtus  with  two  anal 

punctures,  and  a   female  of  miuaticus  with  only  one  puncture  each  side. 

fBull.  Ent.  Soc.  France,  1883,  i>.  CXII. 

J   Obscurus  Fall  was  omitted  by  Mr.  Hayward,  being  nnknown  to  him;  it  is  virtually  the 

same  as  nitois  in  this  respect.  The  parentheses  are  mine. 
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devoid  of  squamules.  Mr.  Blanchard  has  recently  observed  (in  litt)  that  the 

palpi  are  more  or  less  dilated  in  the  males  of  certain  of  our  species.  An  ex- 

amination shows  that  this  is  true  of  all  our  species,  the  dilation  hein^ 

as  a   rule  slij^ht,  but  in  sonistriatus  quite  strongly  marked,  and  sufficient  to  at 

once  separate  this  species  from  all  others  in  our  fauna. 

Of  the  not  very  numerous  characters  useful  in  distinguishing  our  species, 

it  may  be  well  to  briefly  discuss  two  or  three  of  the  more  important  before 

using  them  in  the  following  table.  In  all  of  the  species  the  front  is  broadly 

longitudinally  grooved  at  the  sides,  the  intervening  space  being  marked  witli 

narrower  grooves  or  striae  which  differ  in  number  and  fineness  in  such  a   fash- 

ic)u  as  to  enal)le  us  to  divide  our  species  into  three  groups.  The  striae  are  not 

infrequently  more  or  less  irregular,  so  that  the  exact  number  is  not  always 

easy  to  determine,  but  with  a   very  little  experience  there  is  rarely  any  difficulty 

in  determining  to  which  group  a   given  specimen  belongs. 

rhese  three  sections  may  be  termed  from  the  numlxm  of  frontal  striae 

the  5-striatc,  7-striate,  and  12-striate  groups.  ()f  lliese  the  5-strxite  series  is 
much  the  most  numerous,  containing  eight  of  the  eleven  North  American 

forms,  including  all  that  are  found  east  of  the  Mississippi  River,  or  for  that 

matter  east  of  the  Rocky  Mountains,  if  we  except  a   form  of  nitciis  occurring 

in  Texas.  To  the  second  group  belong  nitens  and  obsi^inis,  two  closely  allied 

species,  which  are  intermediate  between  the  first  and  third  groups  in  other 

characters  besides  the  number  of  frontai  striae.  To  the  12-striate  group  be- 

longs only  semiopacus.  The  striae  here  are  very  fine  and  seem  to  vary  in 
number  from  eleven  to  thirteen. 

Another  character  which  I   have  found  to  be  remarkably  constant  is  the 

number  of  annulate  setigerous  punctures  (“foveae”  1   near  the  apex  of  the  elytra. 
This  character  is  an  especially  useful  one,  inasmuch  as  it  permits  of  separat- 

ing at  once  and  with  certainty,  forms  which  are  without  careful  attention 

easily  confused.  In  all  the  species  there  is  a   setigerous  puncture  near  the  apex 

and  just  within  the  deeply  impressed  apical  portion  of  the  seventh  stria.  In 

the  greater  number  cf  species  there  is  also  a   second  puncture  immediately 

in  front  of  this,  and  distant  from  it  as  a   rule  somewhat  less  than  its  distance 

from  the  suture,  but  in  three  species — semistriatus,  aqiiaticiis  and  borealis — 

the  apical  puncture  alone  is  present.  The  other  characters  used  in  the  follow- 

ing table  are  sufficiently  clear  or  will  be  made  so  in  the  remarks  under  the 

various  species. 

In  several  instances  our  species  are  mutually  very  closely  related,  depend- 
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ing  for  their  specific  standing  on  an  assemblage  of  minor  characters  which, 

while  probably  quite  sufficient  for  their  establishment,  render  their  tabulation 

somewhat  unsatisfactory  because  of  their  gradational  nature.  Absolute  char- 

acters are  present  only  in  the  two  extremes  of  our  series — acncus  and  semio- 

pacus. 
TABLE  OF  SPECIES. 

I'ront  5-striate  between  the  Itroad  lateral  grooves. 
Legs  and  antennae  entirely  pale;  head  much  wider  than  the  prothorax,  the 

sides  of  the  latter  deeply  sinuate  posteriorly   i   acncus. 

{   Legs  dark  or  with  the  tibiae  ak.ine  paler,  antennae  jjalc  at  base  only.) 

b'lytra  each  with  one  a])ical  annulate  jnmeture. 

I'orm  generally  stouter,  sides  of  prothorax  more  strongly  sinuate  behind ; 
elytral  striae  complete,  the  inner  ones,  however,  faintly  impressed  at 

ajjex ;   til>iae  more  or  less  ])ale ;   last  two  joints  of  maxillary  and  terminal 

joint  of  labial  palpi  dark,  the  latter  quite  broadly  dilated  and  truncate 
in  the  male   2   semistriatus. 

Form  less  stout,  sides  of  prothorax  less  sinuate  behind,  inner  elytral 

striae  nearlv  or  quite  effaced  at  apex ;   palpi  dark  except  at  extreme  base, 

tlie  terminal  joint  of  the  labial  palpi  but  slightly  modified  in  the  male. 

Less  elongate,  prothora.x  more  transverse,  elytra  parallel,  more 

strongly  punctured  and  less  bronzed,  tibiae  usually  dark,  sometimes 

pale   3   aquaticus. 

More  elongate,  prothorax  less  transverse,  elytra  a   little  narrowed 

anteriorly ;   less  strongly  punctured  and  more  bronzed ;   tibiae  always 

dark   4   borealis. 

Elytra  each  with  two  apical  annulate  punctures. 

Elytra  usually  entirely  black  bronzed,  rarely  with  pale  apical  stripe. 

Second  discal  stria  of  the  elytra  more  remote  from  the  fifth  than  from 

the  sutural  stria,  striae  becoming  rapidly  obsolete  behind  the  middle ; 

tibiae  dark   5   simulator. 

Second  discal  stria  of  the  elytra  less  remote  from  the  fifth  than 

from  the  sutural  stria;  striae  less  fhie  and  in  part  entire;  tibiae 

])aler   6   uoi'cmstriatus. 

Elvtra  with  a   broad  and  entire  yellow  lateral  vitta  occupying  the  lateral 

interstriae. 

I'orm  more  elongate,  prothorax  less  transverse  and  more  narrowed 
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behind   7   iiciiioralis. 

Form  less  clon<?atc,  ])rotIiorax  more  transverse,  sides  straifjhter  and 

less  conver»;enl  beliind   S   svhvtiais. 

I'ront  7-striate. 

I’rothorax  rather  strongly  narrowed  posteriorly,  interstriae  of  elytra 

feebly  or  sc.'ircely  alnlaceons,  a   single  dorsal  pnnetnre   9   obscnnis. 
Protborax  less  narrowed  posteriorly,  interstriae  of  elytra  distinctly 

alntaceons,  ilorsal  punctures  nsnally  two  in  number   10  iiitciis. 

Iwont  about  12-striate:  lateral  interstriae  and  sutural  interspace  opaque,  dorsal 

punctures  usually  three,  rarely  two  or  four   11  si'iiiiol'iicu.'i. 

1.  X.  acnciis  blbst. 

\’ery  distinct  from  all  our  remaining  species  and  at  once  recognizable  by 
the  pale  legs  and  antennae.  It  represents  an  entreme  among  our  species  in  its 

larger  bead,  stouter  antennae,  deeply  sinuate  sides,  prominent  hind  angles  aird 

broadly  impunctate  disk  of  the  protborax,  and  in  the  less  unecpial  elytral  inter- 

spaces, thereby  apjtroacbing  the  usual  type  of  striation  in  the  Carabidae.  The 

labrum  is  here  distinctly  emarginate  at  ajicx,  but  scarcely  at  all  so  in  our  other 

species.  The  dilation  of  the  inale  tarsi  is  at  a   minimum,  being  scarcely  de- 

tectable,  and  the  squamules  of  the  middle  tarsi  are  few  in  number. 

Acnciis  is  a   common  species  in  the  Xorthern  Stales  and  Canada  from  Xew 

England  to  Lake  Superior  and  Illinois,  and  extends  as  far  south  as  North 

Carolina.  (Blanchard). 

2.  X.  scmistriatiis  Say. 

In  its  rather  strongly  narrowed  and  sinuate  sides  of  the  prothorax,  and  the 

relatively  narrow  second  elytral  interspace,  this  species  a])proaches  aciicits  more 

closely  than  does  any  other,  and  forms  a   natural  transition  to  those  whicli 

follow.  It  is,  as  a   rule,  a   little  more  robust  than  acucus,  and  differs  from  it  and 

all  other  s]x‘cics  of  the  5-striate  group  cxce])t  syh'aticiis  and  ncnwralis  in  its 

more  distinctly  impressed  and  more  coiu])lete  elytral  striae,  which  though  fine 

are  all  (juite  evident  at  apex.  In  color  it  is  black,  moderately  bronzed,  surface 

()olished  throughout,  I)asal  four  joints  of  antennae,  and  tibiae  in  great  part, 

pale.  Terminal  joint  of  palpi  (es])ecially  the  labial)  (juite  strongly  dilated  and 

truncate.  1   have  seen  several  examj)les  in  which  the  discal  annulate  jnmeture 

of  the  elytra  is  wanting,  a   condition  not  yet  observed  in  any  other  sjtecies. 
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Scinistriatus  is  widely  dispersed,  occurring  from  New  England  to  New 

Mexico  The  following  localities  are  known  to  me;  Massachusetts;  Staten 

Island.  New  York  (Leng.)  ;   Pennsylvania;  New  Jersey;  North  Carolina;  Ohio; 

Illinois;  Towa;  (dttawa ;   Canada;  Manitoba;  Kansas;  \"eta  Pass,  Colorado 

(Schwarz);  llreckinridge.  Col.,  <j6oo-iO,ooo  feet  (W'ickham);  New  Mexico 
(Snow);  Cloudcroft,  New  Mexico  (Knaus.) 

The  species  here  regarded  as  scinistriatus  agrees  well  in  size  and  general 

character  with  Say’s  description,  and  is  the  one  so  tmderstood  by  Harris, 
Melsheimer  and  Ziegler.  Moreover  it  is  the  only  species  with  which  Say 

could  have  confused  his  porrcctus  (acuctis  llbst. ),  which  he  originally  described 

as  “var  B"  of  scinistriatus.  The  scinistriatus  of  Le  Conte  and  Crotch  was  Le 

Conte’s  noz’cinstriatus,  a   much  smaller  and  very  dififerent  looking  species  which 
is  common  in  the  eastern  United  States.  The  true  scinistriatus  was  described 

as  confusus  by  Le  Conte,  who  afterward  wrongly  placed  it  as  a   synonym  of  the 

East  Siberian  sibiricus,  with  which  he  also  confused  his  own  punctatus. 

3.  N.  aqiiaticus  Linn. 

\’cry  similar  to  scinistriatus,  and  as  a   rule  a   little  smaller  and  less  robust, 
though  frequently  not  at  all  so.  The  prothorax  is  a   little  less  narrowed  behind, 

the  sides  less  strongly  sinuate,  the  elytral  striae  less  impressed  and  less  coarsely 

punctured  than  in  scinistriatus  ■,  the  discal  striae  are  moreover  almost  completely 
effaced  at  apex,  while  they  are  more  or  less  distinctly  traceable  in  scinistriatus. 

The  tibiae  are  entirely  dark  in  the  great  majority  of  specimens  but  are  oc- 

casionally more  or  less  pale,  and  the  elytra  have  rarely  a   more  or  less  distinct 

pale  apical  vitta.  The  terminal  joints  of  palpi  are  perhaps  a   little  more  evidently 

dilated  in  the  male  than  usual,  hut  the  dilation  never  approaches  in  degree 

that  exhibited  by  males  of  scinistriatus.  Aquatints  is  also  nearly  related  to  borealis 

and  simulator,  the  former  separable  however  by  its  more  elongate  form,  and 

the  latter  by  the  two  apical  annulate  apical  punctures  of  the  elytra.  Further 

differences  will  he  given  under  these  species. 

.After  a   very  careful  study  of  available  material  and  of  the  literature  of  the 

sul.qect,  there  seems  to  he  no  other  course  than  to  unite  punctatus  Lee.  and 

Iiarth'i  Putz.  with  aquatints  Linn.,  which  occurs  commonly  throughout  Europe 

and  Northern  Asia.  The  punctatus  of  Le  Conte  was  described  from  I.ake 

Superior.  In  the  types,  and  also  in  a   series  from  Hudson’s  Bay  Territory  in 
the  Le  Conte  collection,  the  tibiae  are  reddish  and  the  elytra  have  a   pale 

apical  vitta,  but  on  comparison  with  a   typical  Newfoundland  sijecimen  of 
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Iiiirdyi,  sent  to  Lc-Conte  by  I’ntzeys,  Mr.  lilancliard  assures  me  that  he  lias  not 

the  slifjhtest  donht  of  their  identity.  This  most  ohviotis  variation  in  tlie  speci- 

mens in  onr  fauna,  viz — the  color  of  the  tibiae  and  elytral  ape.x,  are  noted  by 

Pntzeys  in  his  descrijition  of  hardyi,  and  are  exactly  paralleled  in  Icnropean 

siieciii'iens  of  aquaticus ;   in  fact  the  described  variations  of  aqualicits  in 

ICnrope  are  much  s^reater  than  that  existintt;  between  a   series  sent  me  by 

Keittcr,  and  onr  native  specimens. 

Kirb\'  many  years  a^o  recorded  aquaticus  from  Hritish  America,  and  Sahl- 
bere;  has  more  recently  thus  identified  a   specimen  from  the  .\laskan  coast  of 

Mehriiif^  Strait.  Le  Conte  jirononnced  Kirby's  reference  erroneous,  but  there 

is  ample  reason  for  saying  that  the  correctness  of  Le  Conte's  views  in  this 
genus  is  not  above  suspicion.  The  introduction  of  aquaticus  into  the  su]iple- 

ment  of  the  Ilenshaw  list  is  based  on  Sahlberg's  record,  which  may  have  been 
correct,  thotigh  I   suspect  that  the  species  in  (|uestion  was  really  borealis,  a 

s'pecies  which  i.s  closely  related  to  aquaticus,  and  which  is  known  to  me  from 
.Uaska. 

In  our  fauna  aquaticus  is  known  to  range  from  Labratlor  through  northern 

New  England  and  Canada  to  Lake  Superior,  Ilud.son  Lay,  Manitoba,  Montana, 

and  in  the  higher  parts  of  the  Rocky  mountains  as  far  south  as  New  Mexico. 

It  is  thus  seen  to  be  a   distinctly  more  northern  species  than  scinistriatus,  which 

occuiiies  the  intervening  territory  to  the  smith.  Its  occurrence  at  Tyngsboro 

in  northeastern  Massachusetts  and  only  a   few  hundred  feet  altove  sea  level  is 

quite  e.xccqitional  according  to  Mr.  I’lanchard,  who  says — "In  February,  1870. 
about  fifty  specimens  of  X .   aquaticus  were  jiicked  np  from  a   frozen  temporary 

])ooI  in  a   grassy  field;  some  were  partly  frozen  into  the  ice,  others  were  crawl- 

ing about  on  the  surface.  Of  these  I   have  only  three  9 's  left,  all  others  hav- 

ing been  distributed  as  hardyi.  and  none  have  since  been  taken  here." 
The  following  specific  localities  are  known  to  me  :   Labrador  ( Strait  of  Lelle 

[sic — Sherman);  Newfoundland  {hardyi  in  Le-Conte  Coll.,  Lay  of  islands — 

Leng. )   ;   New  1   lainjishire  (   Mt.  Washington  and  Rack  Monadnock — 1   llaiichard  )   ; 

Massachusetts  (Tyngsboro  and  summit  of  Mt.  Watalic — llkmcbard);  Wis- 

consin (R.ayfield — Wickham);  Lake  Su[)erior  and  Hudson  Lay  Territory  (   Le 

Conte  Coll.);  Montana  (   Kalispell — Wickham  and  the  writer);  Colorado 

( .\rgentinc  Pass  and  \'eta  Pas.s — .Schwarz,  Monntains  southwest  of  Montrose, 
([-10,000  feet,  Coclielo])a  Pass,  Durango  5500-7000  feet — Hayward);  New 

.Mexico  (   Reulah — 8.000  feet.  Las  \egas  Range — 11,000  feet — Cockerell). 

4.  X.  borckdis  Harris. 
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Very  closely  allied  to  the  [treceding  species,  the  chief  differences  being  as 

l(.)llo\vs :   The  color  is  more  brightly  Itronzed  than  in  our  native  specimens  of 

aquaticus,  the  general  form  more  elongate,  the  prothorax  distinctly  less  trans- 

verse and  slightly  more  narrowed  jiosteriorly,  tiie  elytra  more  elongate  and 

more  oval,  wdest  behind  the  middle,  narrowing  a   little  anteriorly,  the  humeri 

in  consequence  less  strongly  rounded  ;   elytral  striae  a   little  more  finely  punctate 

and  as  a   rule  less  completely  effaced  at  apex.  Tire  tibiae  are  apparently  always 

dark  :   the  hasal  joint  of  the  antennae,  except  very  rarely,  is  entirely  dark ;   joints 

2-4  pale  beneath,  usually  dark  above,  but  sometimes  only  slightly  so.  In 
aquaticus  the  first  four  joints  are  pale  beneath. 

This  species  is  the  most  truly  horeal  or  alpine  in  distribution  of  any  in 

our  fauna.  It  has  been  taken  b\'  Mr.  Hlanchard  on  or  near  the  treeless  summits 

of  Mts.  ̂ Vash’ngton  and  Lafayette  in  the  White  Mountains  of  New  Hampshire, 

and  by  Mr.  Leng  on  Mt.  Marcy,  the  highest  peak  of  the  Adirondack's,  tlie 

l)eetles  lieing  obtained,  writes  Mr.  Leng,  "by  sifting  the  mosses  that  flourish 

in  sheltered  places  among  the  otherwise  bare  rocks  of  the  summit.”  Specimens 
closely  in  accord  with  these  have  heen  sent  me  by  Dr.  lilaisdell,  wdio  took  them 

at  Nome,  Alaska.  1   have,  under  aquaticus.  expressed  the  sus])icion  that  the 

Alaskan  specimens  recorded  Iw  Sahlberg  as  aquaticus  were  really  the  present 

species. 

The  name  borealis  is  adopted  from  the  Harris  Correspondence,  published 

by  Scudder  in  1869.  It  was  used  by  Dr.  Harris  in  a   letter  to  Dr.  LeConte 

(   Jan.  23,  1849)  for  a   specimen  taken  in  the  Vdiite  Mountains  by  Mr.  Tucker- 

man.  Mr.  Illanchard  writes  that  “this  s]recies  is  at  present  rci)resented  in  the 
Harris  collection  l)y  a   single  female  specimen  without  name,  numbered  1680, 

and  referred  to  by  nnmljer  only  in  the  AIs.  catalogue  as  having  been  collected 

by  Mr.  Tuckerman  at  the  White  Mountains  in  1838.  The  specimen  now  bears 

the  label  liardyi."  which  has  of  course,  been  attached  comparatively  recently. 
There  can  he  no  donbt  whatever  that  this  specimen  is  the  true  borealis  of  the 

"Correspondence,”  and  though  the  brief  allusions  therein  do  not  fairly  constitute 
a   description,  still,  as  no  snhsequent  descri]4ion  has  been  written  and  no 

synonymy  is  involved,  I   have  chosen  to  quote  Harris  as  the  author  of  the  species. 

5.  X.  simulator,  n.  sp. 

This  species  greatly  resembles  a(iuaficus  but  is  always  separable  by  the  two 

ajiical  annulate  |>unctnres.  In  addition,  the  size  is  a   little  smaller,  the  elytral 

striae  decidedly  finer,  becoming  effaced  at  ;i  greater  distance  from  the  apex,  the 
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dorsal  puncture  a   little  more  basal  in  position;  the  sides  of  the  prothorax  a 

little  straighter  and  very  feebly  sinuate  posteriorly.  The  palj)!  and  antennae 

are  colored  as  in  aquaticus ;   the  tibiae  arc  black  in  all  specimens  seen. 

Length  .1.4 — 4.65  mm. 

Four  specimens,  all  V   's,  have  been  sent  by  Mr.  Wickham.  They  bear  labels 

as  follows ;   Mullan,  Alontana ;   Leavenworth  \'alley  and  Silver  Plume,  9000- 
1 1000  feet,  Colorado ;   Houston,  Texas.  There  is  a   specimen,  also  a   9   ,   in  Dr. 

Pilaisdell's  collection  from  Coeur  d'.\lene,  Idaho,  probably  also  collected  by 
Wickham. 

Simulator  is  the  nearest  aj)]>roach  in  onr  fauna  to  the  Siberian  sibiricus 

of  which  there  is  a   specimen  in  the  LeConte  collection  labeled  “Ajan,”  and  sent 

by  Motschulsky  himself.  This  specimen,  writes  Air.  Blanchard,  "is  a   little 
larger  than  simulator,  prothorax  a   little  more  narrowed  at  base  and  sinuate 

each  side  behind,  the  elytra  with  humeri  more  arcuate  each  'side  to  meet  the 
narrowed  prothorax,  elytral  striae  more  produced  behind  and  more  coarsely 

])unctate  excejn  at  base,  the  elytra  apparently  a   little  more  elongate."  These 
differences,  it  will  he  seen,  are  precisely  those  which  separate  simulator  from 

aquaticus,  and  were  it  not  for  the  two  apical  ])unctures  in  sibiricus  it  could  not 

possibly  be  separated  from  aquaticus. 

Ch  X.  novemstriatus  Lee. 

Our  smallest  species,  and  withal  the  commonest  in  the  eastern  United 

States.  It  is  easily  recognized  by  its  small  size,  rather  strongly  bronzed  surface 

lustre,  very  broad  second  elytral  interspace  and  consequent  crowding  of  the 

lateral  striae,  and  two  apical  annulate  punctures.  The  inner  ones  of  the  lateral 

striae  are  more  or  less  completely  obliterated  before  the  apex,  the  apical  portion 

of  the  first  of  these  (the  second  stria)  however,  remaining  as  a   short  isolated 

furrow.  Two  or  three  of  the  striae  before  the  deeply  impressed  seventh  are 

always  nearly  or  quite  entire.  The  four  basal  joints  of  the  antennae,  and  the 

tibiae,  are  always  pale,  the  palpi  dark  except  at  base.  There  is  occasionally 

a   pale  apical  elytral  vitta,  more  often  seen  in  sj)ecimens  from  the  Southern 

States.  In  all  the  ])receding  species  the  surface  of  the  elytra  is  polished 

throughout,  there  being  only  the  faintest  indication  of  alutaceous  sculpture  at 

the  extreme  apex.  In  the  present  S])ecies  the  ajiex  is  always  distinctly 

alutaceous  for  a   short  distance,  and  this  sculpture  exists  in  all  the  following 

species,  becoming  strongly  marked  in  the  7-striate  and  12-striate  groups. 
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Specimens  of  this  species  with  the  front  normally  striate  were  early  re- 

ferred by  LeConte  to  semistriatus  Say,  while  others  of  the  same  species  (and 

afterwards  so  recognized  by  LeConte)  in  which  the  frontal  striae  were  broken 

up  or  divided  as  they  frecjuently  are  in  some  degree,  served  as  the  types  of 

novemstriatus.  The  name  is  thus  seen  to  be  an  unfortunate  one,  but  must 

stand.  Harris  observed  that  in  this  species  the  dorsal  and  apical  punctures 

are  jdaced  in  shallow'  foveae  and  therefore  gave  it  the  name  qnadrifoveatus  in 

MS.  These  foveae  are,  how'ever,  often  feeble  or  obsolete  and  Harris'  name 

would  therefore  be  but  little  better  than  LeConte's. 
Novenstriatns  inhabits  most  portions  of  our  territory  from  northern  New 

England  to  Florida,  and  westw'ard  to  New  Mexico.  The  following  localities 

are  know'n  to  me:  New  Hampshire,  [Massachusetts,  Rhode  Island,  New'  York, 

Pennsylvania,  New  Jersey,  District  of  Columbia,  Maryland,  Virginia,  North 

Carolina,  South  Carolina,  Ohio,  Iowa,  Florida  (Pensacola),  Alabama  (Mobile), 

Lousiana  (Vowell's  Mills — Leng.),  Nebraska,  Kansas,  Texas,  New'  [Mexico 
(Cloudcroft,  Viereck). 

7.  N.  nemoraUs  n.  sp. 

This  and  the  following  species  differ  conspicuously  from  all  others  of  the 

5-striate  group  b}'  the  entire  or  subentire  broad  lateral  yellow'  stripe  of  the  elytra. 

Both  forms  have  hitherto  passed  as  sylvaHcus,  but  the  present  one,  which  is 

known  to  me  only  from  Northern  New'  England  is  quite  readily  separable  from 

the  true  sylivticiis  of  the  North  Pacific  coast  fauna  by  the  somew'hat  larger 

head,  slightly  less  transverse  nmihorax,  which  is  distinctly  more  narrow’ed 
behind  and  more  coarsely  punctate  beneath,  and  by  the  slightly  longer  more 

oval  elytra,  which  are  almost  ahvays  a   little  more  deeply  striate.  It  may  be 

seen  at  once  that  this  sjjecies  bears  the  same  relation  to  sylvaticns  that  borealis 

does  to  acquaticus.  It  is  of  course  quite  possible  that  ncmoralis  and  sylvaticns 

are  merely  geographical  races  of  one  species,  but  the  fact  that  no  intermediate 

form,  nor  even  :i  specimen  of  either  has  ever  been  recorded  from  the  three 

thousand  miles  of  intervening  territory  makes  it  probable  that  they  are  now 

completely  isolated  and  distinct,  whatever  their  origin.  Ncmoralis  is  in  fact 

more  nearlv  related  to  the  European  biguftatns  than  to  sylz'atiais,  and  I   w'as 

once  tempted  to  consider  them  identical.  A   careful  comparison  shows  that 

luguttatus  is  a   somewhat  stouter  insect,  the  prothorax  a   trifle  more  transverse 

and  the  elytra  less  elongate,  with  the  second  or  broad  interspace  a   little  w'ider. 

.According  to  Putzey's  description — the  only  one  at  hand — the  yellow  apical 



FALL— A   REVIEW  OF  KOTIOPHILUS 

89 

•spot  frequently  reaches  the  of  the  elytra,  hut  no  .nention  is  made  of  its 
ever  .each.ng  the  base,  nor  doe.  it  do  so  i,i  any  of  the  specimens  seen  by  me A   cnorahs  is  more  restricte<l  in  habitat  than  any  other  species  known  to  me! and  the  j^reater  number  of  specimens  seen  are  labeled  "White  Alts  X   II  " 
(   ther  locahtjes-none  of  them  very  far  from  the  White  Mountains-  are 
A^os.lanke,  X.  H.,  and  Kangely,  Ale.  ,   lUanchard ) ,   and  Camels  Hump,  Ah 
( bi.ragne) .   Specimens  were  obtained,  writes  Air.  lilanchard.  bv  "siftin-  moss' 
etc.  in  the  upper  woods  (White  Alts.),  an.l  the  Rangelv  spedmen  occurred' several  hundred  feet  above  the  lakes  *   *   *   also  sifting  in  woods." 

<S.  A',  sylvaticits  Esch. 

The  differential  characters  between  this  and  the  preceding  species  have 
a   ready  been  set  forth,  and  there  can  scarcely  be  any  excuse  for  confusing  it  with any  other.  Some  examples  of  scniiopacus  show  a   complete  lateral  vitta  which 
IS,  however,  of  a   paler,  duller  yellow  and  rjuite  opa,,ue.  not  to  mention  the  dif- 

ferently striate  front  and  numerous  dorsal  ,)uucture.s  by  which  the  latter  may always  be  readily  separated.  
^ 

This  species  occurs  rather  commonly  in  the  Coa.st  helt  fi-om  southern  Men- 
doerno  County,  in  California,  through  ( )i-egon,  Washingtoii,  \-ancouver  ami 
l.ntish  Columbia  to  Sitka  arid  Kenai  in  Alaska.  It  occurs  at  both  low  and  hi<>h 
altitudes,^  at  least  toward  the  southeni  portion  of  its  i-ange,  having  heeii  taken 

i''-  =i''”vc  5000  ft.,  equivalent  to an  altitude  of  8000  or  (jooo  feet  in  the  southeni  Sien-as." 

q.  A’,  obscunis  Fall. 

As  indicated  in  the  synoptic  table,  the  pre.seiit  species  and  uitens  may  be 
.Irstinguished  from  our  other  species  hy  the  fi-ont  having  seven  striae  between 
the  broad  lateral  grooves.  In  my  original  description  of  obscunis  the  front 
was  described  as  8-10  striate,  the  lateral  grooves  in  this  ca.se  being  counted 
In  addition  to  the  number  of  the  frontal  striae,  these  two  species  occui.v  an 
intermediate  position  between  the  5-slriate  and  12-slriate  groups  in  .sewral 
other  particulars.  In  sylraticus  a   tendency  becomes  manifest  toward  a   re- 

duction of  the  punctuation  of  the  under  surface  of  the  prothorax  In  obccunn 
this  IS  much  more  marked,  the  cpislerna  becoming  in  most  specimens  very sparsely  punctate  or  almost  smooth,  a   condition  which  is  the  rule  in  nitens  ami 
scmwpacus.  In  obscunis  the  sides  of  the  prothorax  are  rather  sharply  rounded 
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or  sul)angulate  a   short  distance  behind  the  apex,  thence  quite  strongly  conver- 

gent and  but  feebly  sinuate  before  the  hind  angles.  In  nitciis  and  soiiiopiicus 

the  sides  are  normally  subangulate  in  front,  less  convergent  and  still  straighter
 

posteriorly.  In  obscurus  there  is  but  one  discal  puncture  except  in  very  rare 

instances,  an  extra  puncture  being  present  on  one  side  only  in  two  examples 
 of 

a   series  of  forty  specimens.  In  iiitcns  the  majority  of  specimens  have  t
wo 

discal  punctures,  one  of  which  is  frequently  lost  on  one  or  both  sides,  wh
ile  in 

scmiopcicus  there  are  normally  three  or  four  punctures,  very  rarely  only 

two.  Although  quite  variable  in  size,  obscurus  is  on  the  
w'hole  our 

largest  and  broadest  species  (4  1-2-6  mm).  In  color  it  is  rather  stro
ngly 

bronzed,  the  base  of  the  antennae  and  tibiae  paler.  The  lateral  interstr
iae  are 

at  most  slightly  alutaceous,  often  scarcely  visibly  so  except  at  apex,  which
  is 

usually  obscurely  yellowdsh,  the  pale  shade  sometimes  extending  w
-ell  forward, 

becoming  gradually  evanescent. 

Obscurus  is  knowm  to  me  only  from  the  Sierras  of  California,  ranging 

from  Shasta  ( Blaisdell )   to  San  Bernardino,  occurring  only  near  the  summit 

of  the  mountains  in  the  south,  but  at  lower  levels  toward  the  north. 

10.  N.  iiitcus  Lee. 

Closely  allied  to  obscurus,  but  smaller,  with  relatively  smaller  head  and 

with  the  sides  of  the  prothorax  straighter  and  less  convergent  behind.  Th
e 

elytral  striae  are  as  a   rule  scarcely  impressed  and  more  finely  punctured,  and 

the  lateral  intervals  are  aKvays  distinctly  alutaceous.  In  the  type  there  is 

but  a   single  discal  puncture,  but  the  normal  number  (   if  there  can  really  b
e 

said  to  be  one)  seems  to  be  two.  In  the  seven  examples  at  hand,  four  have 

two  punctures,  two  have  two  punctures  on  one  elytron  and  one  on  the  ot
her, 

while  one  has  the  disk  of  each  unipunctate.  In  the  type  there  is  a   yellow  s]X)t 

or  vitta  in  the  apical  fourth ;   this  is  more  or  less  evident  in  most  specimens,  but 

may  be  entirely  absent. 

The  type  and  only  specimen  known  to  Le  Conte  was  taken  by  Dr.  Cooper 

at  Prairie  Paso,  Oregon.  The  species  seems  not  to  have  since  been  recognized 

by  collectors,  hut  I   am  quite  confident  that  specimens  taken  at  Dalles,  Oregon 

and  Cocur  d'  Alene,  Idaho,  by  Mr.  Wickham,  are  the  same  species.  With  these 

I   have  also  placed  a   Waco.  Texas  specimen  sent  by  Mr.  Knaus,  and  a   perfectly 

similar  one,  also  from  Texas,  but  without  exact  locality,  belonging  to  the 

Camhiidge  Museum  collection  These  are  a   little  smaller  than  the  northern 
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examples,  but  scarcely  differ  otherwise :   in  each  the  elytra  have  two  discal 

punctui'es. 

II.  .V.  scmiopucus  Esch. 

Tlie  finely  very  numerously  striate  front  and  opaque  sutural  and  lateral 

intervals  of  the  elytra  make  the  recognition  of  this  species  at  once  easy  and 

certain.  The  head  is  barely  as  wide  as  the  prothora.x,  the  latter  less  narrowed 

behind  than  usual,  the  sides  subangulate  in  front  and  nearly  straight  posterior- 

ly ;   elytral  striae  fine,  dorsal  jHinctures  usually  three,  rarely  two  or  four,  fre- 

(]uent!y  with  a   dull  luteous  lateral  vitta,  which  may  be  entire,  or  distinct  only 

toward,  the  apex. 

(dccurs  in  ( Iregon  and  California,  all  s])eciniens  but  one  known  to  me  being 

from  the  latter  state.  The  following  Californian  localities  are  represented: 

.San  Diego,  Poway  and  Lampson's  Mat  (Middle  Sierras,  i8oo  ft.)  —   (   lllais- 
dell);  Pomona,  Pasadena,  .Sail  P>ernardino  ( Fenyes )   and  Catalina  Island 

(   b'enyes). 

1'he  following  bibliography  is  not  conqilete,  but  contains,  I   think,  all  useful 
references. 

IIIP.UOGR.VPIIY  AND  SYNONYMY. 

Notiophilus  Dumeril. 

1.  A',  (iciica.?  Hbst.  Col.  X,  p.  235  :   .ft’iii/.f/n'tdiM' Say  var.  IJ.  Trans.  .\m. 

Phil.  Soc.  1823,  II,  p.  82:  h'dit.  LeC.  II,  p.  498;  porrcctus  Say,  ibid  1834, 

I\',  ]).  418;  Edit.  LeC.  II,  p.  530:  LeConte  .Ann.  Lye.  1848,  I\’,  p.  450:  Harris, 

Ent.  Corr.  (Scuddcr),  1869,  ]i.  213:  Crotch,  Trans.  Am.  Ent.  Soc.  1876,  \’. 
]).  247;  Schaupp,  Hull.  ISrook.  Ent.  -Soc.  1878,  ]>.  30. 

2.  N .   .sonistriatus  Say,  Trans.  .Am.  Phil.  Soc.  1823,  II,  p.  81  :   Edit.  LeC. 

II,  ]).  q97;  ibid  1834,  I\’,  p.  417;  Edit.  LeC.  II,  [).  5.30:  Harr.  1.  c. :   Coiifusiis 

Lee.  .Ann.  Lyc.  1848,  1\',  p.  449:  Piitz.  Mem.  Liege  1866,  ]>.  1(4);  A iiwricainis 
Harr.  1.  c. :   sibiriats  Alots.  t   Crotch,  1.  c. :   Schaupp;  piiiictatns  Lee.  j   Shaiqip. 

1.  c. 

3.  -V.  aquaticus  L.  Kirby,  Faun.  llor.  .\ni.  1837,  P-  ̂ 4-  'iklin,  .Stett. 

Ent.  Zeit.  1857,  ])p.  185,335;  Sahlberg,  \’ega  Exp.  1885,  p.  47;  (LeConte.  Proc. 

■Acad.  1873  ]i.  321  refers  Kirby's  s|)ecies  to  semistriatus  .Say)  ;   I'auvel,  Rev.  d' 

Eul.  1889  A’Hl.  p.  95:  Hamilton.  Trans.  .\ni.  Ent.  Soc.  XXL  p.  ti ;   Ham.  1.  c.. 
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P-  350-  puiictatHS  Lee,  Agas.  L.  Sup.  1850,  p.  210;  Iiardyi  I’utz.  1.  c.  p.  165 
Crotch,  1.  c. ;   Schaupp,  1.  c. 

4.  N.  borealis  Harr.  1.  c. :   piuictatus  t   Lee.  Ent.  Corr.  p.  213,  note. 

5.  N.  simulator  n.  sp. 

6.  N.  uovcinstriatus  Lee.  Ann.  Lye.  1848,  I\’,  p.  450:  sciiiistriatus  Lee. 
quadrifovcatiis  Harr.  1.  c. :   sciiiistriatus  sayt  Putz.  1.  c..  Crotch  1.  c.,  Schaupp, 

1.  c. 
7.  N.  ncinoralis  n.  sp.  Syhaticus.  Esch  Auct. 

8.  Ah  sxkaticus  Esch.  Zool.  Atl.  \’.  24,  tab.  25,  f.  5 ;   Crotch,  1.  c. ; 
Schaupi),  1.  c. 

9.  AC  obsciirus  Fall.  Occa.  Pap.  Cal.  Acad.  Sci.  1901,  VIII,  p-  207. 

10  N.  nitens  Lee.  Rep't  Expl.  and  Snr\'.  1857,  p.  ’i  ;   Crotch,  1.  c. ; 
Schaupp,  1.  c. 

II.  Ah  sciniopaciis  Esch.  1.  c.  V.  25,  tab.  25,  f.  6:  Putz.  1.  c. ;   Crotch,  I.  c. 

Schaupi',  1.  c. 
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LIFE  HISTORIES  OF  NORTH  AMERICAN  GEOMETRIDAE.— LXVI. 

PA'  H.\RRISOX  G.  DVAR,  \V.\SHINGTON,  D.  C. 

Cosymbia  Inmotaria  IIuIhi. 

The  larva  has  l)een  observed  by  Dr.  S.  H.  Scudder,  who  ]wl)Iished  de- 

scriptions of  the  last  stage  and  pupa  (Psyche,  viii,  103,  1897).  His  de- 

scription was  previously  quoted  by  Packard  (Mon.  Gcom.,  363,  1S76),  who 

gives  also  a   figure  of  the  larva  after  .Vbbott  (   Mon.  Geom.,  pi.  13,  fig.  22,  1876) 

and  of  the  pupa  (loc.  cit,,  ])1.  13,  fig.  14).  The  food  plant  observed  by  Scudder 

was  sweet  fern  (Comptonia)  ;   Abbot  gives  Psoralca,  while  my  larvae  fed  on 

blueberry  (Vaccinium) .   I   have  described  the  egg  and  first  stage  in  British 

Columbia  larvae  ( Proc.  U.  S.  Nat.  IMus.,  XX\TI.,  901,  1904). 

Egg  Long  elliptical,  ends  rounded,  depression  slight,  the  sides  compressed, 

not  strongly  flattened.  Reticulations  coarse,  even,  well  raised  and  rounded, 

irregularly  hexagonal.  Size  .6  x   .3  x   .25  mm. 

Stage  I.  Head  round,  whitish.  Body  moderate,  slender,  dorsum  and 

venter  broadly  dark  grey,  sides  narrowly  whitish.  I'eet  pale. 
Stage  II.  Head  quadrately  rounded,  thick,  equal,  dull  luteous  with  a   faint 

smoky  band,  later  all  smoky  shaded  leaving  an  erect  pale  line  on  each  lobe ; 

width  .3  mm.  Body  moderate,  normal,  dorsum  and  venter  broadly  smoky 

olivaceous  black,  sides  narrowly  pale  greenish.  Thoracic  feet  pale,  abdominal 

ones  blackish,  shields  and  tubercles  invisible,  concolorous. 

Stage  III.  Head  full,  erect,  thick,  bilobed,  finely  gray-brown  dotted, 

leaving  a   pale  vertical  streak  on  each  lobe ;   clypeus  and  a   spot  each  side 

white ;   width  .4  mm.  Body  moderate,  seeming  flattened,  broadly  velvety  brown 

dorsally  and  ventrally,  sides  narrowly  bright  greenish  white,  from  joint  2   to 

the  anal  feet;  foot  of  joint  10  brown.  Tubercles,  setae  and  shields  concolorous, 

invisible.  Traces  of  indefinite  white  subdorsal  lines  in  the  hrown  dorsal  area. 

Stage  II’.  Head  full,  thick  and  rounded,  slightly  bilobed,  red  brown 
with  white  dotting;  a   vertical  stripe  of  wdiite  on  each  lohe  with  a   dot  below 

besiile  the  clypeus,  lahrum  white;  width  .75  mm.  Body  moderate,  uniform, 

annulate  somcwdiat  irregularly,  red  brown,  sides  white,  a   fine,  broken,  narrow 

subdors'il  white  line,  retracted  intersegmcntally  and  more  distinct  than  a   still 

finer  straight  dorsal  line.  Outline  of  wdiite  lateral  area  irregular,  a   little 

shaded,  b'eet  brown,  the  anal  pair  white  outwardly.  Tubercles  small,  dark, 
showing  in  the  white  area ;   setae  fine,  small. 
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Stage  J\  Head  moderately  bilolied,  erect,  broad;  ground  white  checkered 

with  red  hrown  in  alternating  oblique  l)ars,  leaving  a   white  streak  over  the 

vertex  of  each  lohe  and  eye,  in  clypeiis  and  over  labrum ;   a   black  shade  before 

ocelli;  width  i.i  mm.  Body  broadly  dark  Itrown  dorsally,  shading  to  olivaceous 

at  the  sides,  including  a   narrow  pulverulent  dorsal  and  suhdorsal  line,  the 

latter  waved ;   suhventral  fold  broadly  pale  yellow.  \'enter  and  feet,  except 
those  of  joint  13,  tlark  blackish  vinous.  Tubercles  small,  dark,  no  shields, 

setae  minute.  Segments  rather  finelv  annulate  but  not  distinctly. 

Stage  I'l.  Head  large,  round,  thick,  distinctly  bilobed,  light  red-hrown 
from  the  dotting,  the  ground  white,  appearing  in  a   vertical  streak  on  each,  lobe 

and  irregularly  over  the  sides ;   median  suture  at  vertex  and  clypeus  more 

Ijlackish,  labrum  whitish;  width  1.6mm.  Body  moderate,  uniform,  smooth. 

Dorsum  brown  with  velvety  black  oblique  streaks  from  the  segments  anteriorly, 

joining  dorsally  and  extending  laterally  to  the  pale  yellow  suhventral  area, 

ilistinct  on  joints  5   to  8,  smaller  on  joint  9,  scarcely  indicated  on  the  other 

segments.  Dorsal  line  straight,  suhdorsal  waved,  pale  yellow,  broken,  dotted ; 

also  a   broken  lateral  line,  jrartly  confluent  with  the  suhventral  area.  Venter 

nearly  solidly  black,  dotted  with  white,  forming  faintly  a   double  medioventral 

line.  Thoracic  feet  gray,  abdominal  ones  red-hrown,  anal  ones  white-handed 
without.  Another  larva  was  j)ale  but  with  the  same  marks.  The  brown  of  the 

dorsal  area  shades  to  lilaccous  and  pales  gradually  to  the  suhventral  area. 

Pujia  described  by  Scudder  and  figured  by  Packard. 
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Dciiwccritcs  ciinccr — ventral  view  of  larval  head.  (Fig.  i.) 
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NOTES  OX  DEIXOCERITES  CAXCER  THEOBALD. 

BY  FREDERICK  KXAB,  WASH  IN'GTOX ,   D.  C. 

The  writer  has  had  occasion  to  study  this  mosquito  in  the  course  of  his 

work  in  connection  with  Dr.  L.  O.  Howard's  forthcoming  monograph  of  the 
Culicidae.  As  a   number  of  incorrect  statements  have  been  published  about 

Dcinocerites  the  following  observations  seem  timely. 

Dcinoceritcs  cancer  was  found  by  tbe  writer  on  both  coasts  of  Costa  Rica, 

at  Puntarenas  on  the  Pacific  side  and  at  Port  Limon  on  the  east  coast.  The 

species  was  first  encountered  far  u])  the  mangrove  inlets  behind  Puntarenas. 

It  was  established  in  the  holes  of  a   very  large  and  brightly  colored  species  of 

crab  (   Cardisoma  crassum  Smith).  These  crab-holes  were  near  the  head  of  tide 

water,  above  overflow,  often  a   considerable  distance  from  the  water,  and  the 

water  in  them  must  have  been  very  nearly  if  not  quite  fresh.  In  some  of  these 

holes  on  very  low  ground  the  water  was  quite  near  the  surface,  and  the  larvae 

in  great  numbers  and  of  various  sizes,  could  be  seen  suspended  by  the  surface 

film.  About  Puntarenas  Dcinoceritcs  appeared  to  be  the  only  species  of 

mosquito  inhabiting  the  crab-holes.  .\t  Port  Limon  the  writer  found  two  other 

species  associated  with  Dcinoceritcs  in  crab-holes,  in  fact  it  was  there  greatly 

outnumbered  by  them.  One  of  these  species  has  been  recently  described  by 

Mr.  D.  M’.  Coquillett  under  the  name  Tiuolcstes  latisquamma  and  the  other  he 
referred  to  Cnlcx  scholasticus  Theobald.*  Dr.  M.  Grabham  has  found  Cnlc.v 

janitor  Theob.  associated  with  Dcinoceritcs  in  crab-holes  in  Jamaica  (   Theobald, 

Monogr.  Cube.,  v.  3,  p,  185).  At  Port  Limon  the  crab-holes  were  on  a   side 

hill,  in  a   cacao  orchard  at  some  height  above  sea-level.  The  water  in  them  was 

entirely  fresh,  supplied  by  a   small  brook  which  had  worn  a   channel  into  the 

stiff  clay  of  the  hillside.  iMost  of  these  holes  went  to  a   great  depth  to  reach 

the  water,  so  that  the  mosquitoes  living  in  them  never  see  the  light  until  they 

attain  the  winged  state.  This  record  of  the  occurrence  of  the  larvae  of 

Dcinoceritcs  in  fresh  water  is  not  made  in  contradiction  of  the  jirevious  records 

of  its  occurence  in  bracki.'^h  water.  The  larva  was  found  in  brackish  water  by 
Dr.  H.  G.  Dyar  in  southern  Florida  and  by  iMr.  Busck  in  the  west  Indies  and 

it  would  seem  that  it  thrives  best  in  brackish  water  and  there  the  s])ecies  of 
Cnlcx  are  not  associated  with  it. 

The  imagos  likewise  inhabit  the  crab-holes  and  during  the  day  rest  upon 

*It  is,  however,  app.-irently  not  the  form  so  identified  hy  Dr.  Dyar  and  tlie  writer 
(Journ.  X.  Y.  Ent.  Soc.,  xiv.  182,  1906). 
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the  sides  of  the  hole.  It  takes  considerable  disturbance  to  drive  them  out  and 

they  then  fly  slowly  out  of  the  hole  and  sometimes  to  some  other  nearby  hole. 

I’sually  however,  they  alight  in  the  immediate  vicinity  of  their  hole,  upon  the 
ground  or  very  near  it,  and  after  a   very  short  interval  fly  back  into  the  hole. 

At  twilight  the  adults  may  be  seen  dancing  in  a   small  cloud  close  to  the  mouth 

of  the  crab-hole.  ilr.  Ilusck,  who  has  had  many  opportunities  to  observe 

Dcinoccritcs  in  the  West  Indies,  has  found  that  the  species  swarms  in  the 

morning  twilight  as  well  as  in  the  evening.  As  with  other  mosquitoes,  the 

swarming  indicates  the  time  of  sexual  activity  and  l\Ir.  Busck  has  frequently 

noted  copulation  at  such  times. 

Dr.  Grabham  states  of  Dcinoccritcs  ‘‘only  comes  out  to  feed  at  night,  is 

a   voracious  bloodsucker"  (Theobald.  INIonogr.,  v.  2.  p.  356).  In  contradiction 

Theobald  in  v.  3.  ]).  279  of  his  Monograph  quotes  Dr.  Low  who  "could  never 
get  them  to  bite.  In  many  dissected  from  Calliagua,  a   village  in  St.  Mncent, 

I   never  saw  any  traces  of  blood  in  their  stomachs."  In  the  writer's  experience, 
Dcinoccritcs  could  never  be  induced  to  bite  nor  would  it  even  alight  upon  the 

person.  Mr.  Rusck  is  also  quite  positive  that  it  does  not  molest  man.  In 

Trinidad  numerous  crab-holes,  each  with  its  swarm  of  Dcinoccritcs,  are  found 

in  the  immediate  vicinity  of  the  houses — often  within  a   few  feet.  Still 

these  mosquitoes  never  enter  the  house  nor  is  anyone  ever  bitten  by  tbem. 

Perhaps  the  larvae  even  serve  a   useful  j)urpose  in  preventing  the  water  in  the 

crab-holes  from  becoming  offensive. 

M'hile  this  mosquito  is  remarkable  in  many  ways  there  are  no  structural 

characters  which,  in  the  writer's  opinion,  justify  the  creation  of  a   distinct  sul)- 
familv  for  it  as  has  been  done  by  iMiss  E.  G.  Mitchell  in  Psyche,  v.  13,  p.  19. 

The  unusual  length  of  the  second  antennal  joint,  brought  forward  as  a   dis- 

covery of  Mr.  Coquillett,  has  already  been  commented  on  at  some  length  by 

Theobald  ( iMonogr.  v.  2.  p.  215-217;  v.  3.  p.  275-277  ). 

The  larval  peculiarities  of  Dcinoccritcs  pointed  out  by  Miss  Mitcbell  are 

merely  an  ami)lification  of  structures  present  in  other  Culicid  larvae.  The 

groove  in  which  the  mandibles  move  is  liy  no  means  peculiar  to  Dcinoccritcs 

but  common  to  all  mosquito  larvae  and  present  in  the  larvae  of  many  other 

Xemocera.  To  show  the  correspondence  of  parts  and  their  modificatiou  ventral 

views  of  the  heads  of  Dcinoccritcs  cancer  and  Jauthinosoma  jamaicensis  are 

here  figured.  The  integument  of  the  ventral  surface  of  the  head  is  transversely 

folded  in  the  region  of  the  mouth  and  forms  a   ridge  e.xtending  entirely  across 

the  head.  In  the  depression  behind  this  ridge  lies  the  mouth  with  its  aj)- 
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ps.ndages.  It  is  this  transverse  ridge  with  its  supporting  chitin  laterally  ex- 
panded that  forms  the  projecting  angles  so  characteristic  of  Dcinoccrites.  The 

same  lateral  expansion  of  this  region  occurs  again  in  the  larva  of  the  Sabethid 

Lcsticocaiupa  huuita  Theobald.  The  modification  of  the  ridge  into  rounded 

lobes,  outward  from  the  ma.xillae.  as  illustrated  in  the  accom])anying  figure  of 

Janthinosoma  jainaicciisis.  occurs  in  most  mos(|uito  larvae  but  may  be  absent, 

as  in  Psoroplwra.  The  mandibles  are  truly  most  strikingly  modified  in 

Dci)iocerites  but  they  are  by  no  means  unique,  as  Miss  Mitchell  asserts. 

There  are  no  less  than  five  species  of  Cnle.v  known  to  the  writer  which 

present  similar  modifications  in  the  form  of  the  mandibles.  A   mandible  of 

one  of  these  species,  Cnlcx  vector  Dyar  Knab,  drawn  by  Miss  Mary  Carmody, 

is  here  reproduced  (fig.  3).  It  will  be  noted  that  the  basal  portion  of  the 

mandible,  instead  of  being  rounded  off  as  is  the  case  in  most  mosquito  larvae, 

is  drawn  out  into  a   slender  straight  projection  which  corresponds  to  the  curved 

projection  in  Dcinoccrites.  The  toothing  of  the  cutting  surface  of  the  mandibles 

shows  various  modifications,  particularly  in  the  tropical  species  examined  by  the 

writer,  but  it  is  doubtful  that  they  will  have  any  classificatory  value. 

iMiss  Mitchell  has  fallen  into  error  in  her  description  of  the  labial  plate  of 

Dcinoccrites.  There  are  three  of  these  structures,  overlapping  each  other, 

present  in  Culicid  larvae.  Usually  the  outer  one  of  these  plates  is  the  stoutest 

and  heavily  pigmented  so  that  it  obscures  the  other  two  which  are  more 

delicate  and  transparent.  It  is  this  outer  heavily  chitinized  plate  which  has  been 

made  use  of  in  descriptive  work,  while  the  other  two  have  remained  un- 
noticed or  at  least  disregarded.  It  is  one  of  these  inner  plates  that  iMiss 

Mitchell  describes  in  her  article.  The  outer  plate  is  perhaps  difficult  to  find  in 

dissecting,  but  it  is  obvious  enough  when  the  entire  head  is  examined  ventrally. 

It  is  usually  small,  and  pale  like  the  head  integument,  but  its  general  form 

corresponds  with  that  of  other  mosquito  larvae.  It  may  be  remarked  in  con- 
clusion that  Raschke  (Die  Larve  von  Culex  nemorosus  1887)  does  not  consider 

this  plate  a   labial  structure  but  as  belonging  to  the  integument  of  the  gular 

region.  M.  T.  Thompson  has  recently  expressed  the  same  belief  and  terms 

the  part  “mental  sclerite,”  (   Proc.  Boston  Soc.  Xat.  Hist.,  v.  32,  p.  170). 
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THREE  NEW  SPECIES  OF  NEUROPTERA. 

BY  NATHAN  BANKS,  EAST  FALLS  CHURCH,  VA. 

New  species  of  the  true  Xeuroptera  are  not  abundant  in  our  country,  and 

the  three  following  species  represent  recent  additions  to  my  collection.  The 

Allochrysa  is  one  of  the  largest  and  most  elegant  of  our  Chrysopidae;  while 

the  Panorpa  is  interesting,  since  it  shows  the  value  of  the  male  genitalia.  By 

the  wing-markings  this  species  resembles  two  of  our  most  common  forms, 

but  the  genitalia  show  that  it  is  related  to  a   different  section  of  the  genus. 

With  these  three  new  species  I   have  added  new  names  for  three  old  species,  two 

of  which  had  preoccupied  names,  and  the  other  based  on  a   mis-identification. 

Allochrysa  arisonica  n.  sp. 

Plead  pale  greenish  yellow,  cheeks  rufous,  last  joint  of  palpi  marked  with 

a   red  band;  an  angulate  red  band  just  above  antennal  sockets  from  eye  to  eye. 

Thora.x  greenish  yellow,  a   red  spot  on  each  anterior  corner  of  the  prothorax, 

and  an  angulate  red  band  on  the  front  part  of  mesothorax  from  wing  to  wing; 

abdomen  brownish,  discolored,  bases  of  ventral  segments  paler ;   legs  pale 

yellowish,  the  claws  reddish.  Wings  hyaline,  venation  pale  greenish,  the  bases  of 

the  cross-veins  between  the  radius  and  sector  blackish,  the  gradate  series  dark, 

and  some  of  the  cross-veins  in  basal  part  of  wing  more  or  less  dark ;   hind 

wings  pale,  venation  pale ;   the  pterostigma  brown,  much  more  prominent  than 

in  the  fore  wings. 

Expanse  52  mm. 

One  specimen  from  Palmerlee,  Arizona  (Biedermanj.  Differs  from 

A.  virgiuica  in  red  bands  on  head  and  thorax,  and  in  absence  of  dark  spot  at 

end  of  cubitus  in  fore  wings. 

Chrysopa  majiiscula  n.  n. 

I   propose  this  new  name  for  my  Chrysopa  crythrocephala,  which  name  is 

preoccupied  by  Leach  for  an  European  species. 

Chrysopa  injusta  n.  n. 

I   propose  this  name  to  replace  my  Chrysopa  inarginalis;  Father 
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Longinos  Navas  has  published  a   C.  marginalis  a   few  months  before  me  in  the 

Bol.  Soc.  Aragon.  Cienc.  Nat.,  I\’.,  May  1905. 
Psammoleon  gutlipcs  n.  sp. 

Myrniclcon  ingeniosiis  Hagen,  Syn.  Neur.  X.  America,  p.  236,  1861,  not 
of  Walker. 

Walker's  type  of  Mynneleon  ingeniosus  is  from  Brazil.  It  has  a   much 
narrower  pronotum,  the  thorax  is  more  spotted,  the  abdomen  more  banded 

with  pale,  and  the  legs  not  sprinkled  with  black  dots ;   I   therefore  propose  a 

new  name  for  our  species.  Hagen  had  already  noticed  these  differences  in 

i860,  but  had  few  specimens ;   since  then  it  'has  been  found  that  these  forms 
are  more  constant  in  markings  than  formerly  supposed. 

Suhpalasca  floridana  n.  sp. 

Head  brown,  clypeus  and  mouth-parts  yellowish;  vertex  with  dark  brown 
hair,  face  with  two  rosettes  of  long,  dark  brown  hair  each  side ;   antennae  pale, 

narrowly  annulate  with  brown,  club  dark  brown ;   thorax  brownish ;   legs  pale, 

tips  of  the  tibiae  and  of  all  tarsal  joints  black,  spines  black.  Abdomen  brown, 

segments  4,  5   and  6,  with  a   narrow,  curved  black  stripe  on  each  side  above, 

margined  with  yellow ;   tip  each  side  with  a   yellow  spot  containing  a   black  dot 

on  posterior  edge ;   male  appendages  pale,  scarcely  one-half  the  length  of  the 
last  dorsal  segment,  depressed.  Wings  hyaline,  venation  pale  brownish, 

pterostigma  pale  brown.  Structure  similar  to  S.  hyalina. 

Expanse  50  mm. 

One  male  from  Southern  Florida.  Differs  from  S.  hyalina  at  once  by  the 
dark  hair  on  face,  as  dark  as  that  on  vertex.  Dr.  H.  W.  van  der  Weele,  who 

is  making  a   special  study  of  this  family,  writes  me  that  our  species  of  Ulula 

{Uiulodes  Currie)  belong  to  the  genus  Suhpalasca. 

Panorpa  virginica  n.  sp. 

Pale  yellowish;  antennae  black,  except  the  basal  joints;  abdomen  brown, 

apex  yellowish.  Wings  hyaline,  faintly  yellowish  on  basal  part ;   a   rather 

broad  apical  band ;   a   narrow,  geniculate  pterostigmatical  band ;   an  interrupted 
basal  band  of  two  equal  spots ;   three  basal  spots,  the  central  one  the  largest, 

a   costal  spot  beyond  basal  band ;   and  a   posterior  marginal  spot  between 

pterostigmatical  and  apical  bands.  In  hind  wings  only  the  three  bands 

distinct.  Subcosta  runs  into  the  pterostigma ;   wings  not  very  long.  Sixth 

abdominal  segment  of  the  male  rather  short,  with  a   large,  high,  curved  horn 
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above,  somewhat  before  the  tip.  Genitalia  as  figured ;   the  apical  joint  with  a 

large  lobe  above,  toothed  on  inner  margin,  harpes  very  slender. 

Length  fore-wing  12  mm. 

Two  males  from  Falls  Church,  ^'a.,  ii  August,  and  10  October.  By 
structure  of  genitalia  it  is  related  to  P   signifer  and  P   subfiircata :   but  the  horn 

on  sixth  segment  is  much  larger  and  the  lobe  of  genitalia  of  different  shape ; 

it  is  quite  different  in  markings,  and  in  this  respect  much  like  P.  nifesccns. 

Patiorfia  'i'irgiiiica  ■,  end  view  of  male  genitalia;  side  view  of  same,  and 
side  view  of  lifth  abdominal  segment. 
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ROLAND  HAYWARD. 

BY  S.^MUEL  HENSHAW,  CAMBRIDGE,  MASS. 

Roland  Hayward,  who  died  at  Milton.  Massachusetts,  .\pril  ii,  [906,  was 

horn  in  the  house  in  which  he  died,  March  7.  1865.  The  son  of  Isaac  Davenport 

and  Mary  Bartlett  ( \’ose )   Hayward,  he  was  educated  at  the  best  private 
schools  in  Boston,  and  entered  the  Lawrence  Scientific  School,  Harvard  Uni- 

versity, in  1882;  though  he  continued  his  studies  in  Cambridge  until  his  senior 

year,  he  did  not  attemjit,  on  account  of  ill  health,  the  e.xaminations  necessary  for 

graduation,  .\fter  a   brief  service  in  a   banking  office,  he  became,  on  December 

30,  1887,  a   member  of  the  Boston  Stock  Exchange;  at  first  by  himself,  and  later 

associated  with  Mr.  W.  S.  Townsend,  for  fifteen  years  until  his  retirement. 

July  I,  1902.  his  business  relations  were  noted,  as  was  his  life,  for  the  strictest 

integrity  and  loyalty. 

Though  Hayward's  love  of  nature  can  not  be  traced  to  any  ancestor,  the 
place  of  his  birth  may  well  have  been  influential ;   for  here,  where  the  greater 

part  of  his  life  was  passed,  under  the  shadow  of  one  of  the  most  beautiful  of 

the  lesser  hills  of  New  England,  he  found  keen  enjoyment  in  rambling  through 

the  ])astures  and  meadows,  for  many  generations  the  possession  of  his  fore- 

fathers. Here  the  nucleus  of  his  collections  of  birds'  eggs,  Initterflies.  and 
beetles  was  gathered  ;   and  here  a   pursuit,  not  unusual  for  a   hoy,  matured  into 

the  work  of  a   scientific  man,  work  that  was  conscientious  and  thorough,  and 

unusual  for  one  actively  engaged  in  business,  and  thwarted  by  a   severe  physical 
illness. 

Though  his  active  business  career  limited  the  number  and  extent  of  his 

holidays  Hayward  made  collecting  trips  to  Colorado,  ^Manitoba,  New  Bruns- 

wick, and  to  many  sections  of  New  England,  and  by  his  own  efforts  accumulated 

a   serviceable  series  of  the  Coleoptera  of  North  America.  This  series  was 

increased  by  gift,  exchange,  and  judicious  ]>urchase  and  by  will  devised  to  the 

Museum  of  Comjiarative  Zoology. 

Roland  Hayward,  when  a   lad  of  less  than  fourteen,  was  admitted  as  a   mem- 

ber of  the  Boston  Society  of  Natural  History,  a   Society  whose  exhibited  collec- 
tions of  New  England  insects  did  much  to  focus  and  cement  his  life  interest  in 

entomology,  and  to  this  institution  he  becpieathed  from  his  library  such  works  on 

entomology  as  were  not  already  its  ])ro])erty.  He  was  a   founder  of  the  Boston 

Zoological  Society,  a   short-lived  Club  of  boys  and  young  men,  to  whose  credit- 
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able  Quarterly  Journal  Hayward  contributed  several  short  notes.  Elected  to 

active  membership  in  the  Cambridge  Entomological  Club,  December,  1879,  he 

was  at  all  times  alert  to  the  interests  of  the  Club,  serving  first  on  the 

Council,  and  later  as  Secretary  from  January,  1886,  to  January,  1903,  and  as 

Treasurer  from  January,  1901,  until  his  death. 

Hayward's  two  important  systematic  papers  deal  with  difficult  genera, 

Bembidium  and  Tachys,  of  the  Carabidae ;   a   third  paper,  “Studies  in  Amara," 
jiractically  completed  before  his  death,  will  be  issued  by  the  Amreican  Entomo- 

logical Society.  These  papers,  the  result  of  patient  and  earnest  effort,  contain 

the  essentials  of  good  ta.xonomic  work :   the  tables  are  clear  and  consistent ;   the 

descriptions  adequate  and  careful,  detailed  but  not  redundant ;   the  habitats  re- 

corded in  full ;   and  the  bibliographic  citations  accurate.  Hayward  was,  more- 

over, eminently  fair  to  the  work  of  his  predecessors ;   he  strove  long  and  success- 
fully in  order  that  he  might  learn  the  personal  equation  of  each  author. 

The  list  which  follows  includes  the  more  important  writings  of  Roland 

Hayward,  but  some  short  notes  and  the  reports  of  verbal  communications  are 

not  recorded. 

LIST  OF  WRITINGS. 

I. 1882. Sclcnophonis  cllipticus  at  Nantucket.  Quarterly  Journ.  Boston 

Zodl.  Soc.,  vol.  1,  p.  10. 

“• 1882. Notes  on  the  habits  and  distribution  of  the  Massachusetts 

Rodentia.  Quarterly  Journ.  Boston  Zool.  Soc.,  vol.  i, 

pp.  13-18. 
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1882. Habits  and  transformations  of  BoUtothcrus  bifurcus  Fab. 

Quarterly  Journ.  Boston  Zodl.  Soc.,  vol.  i,  pp.  35-3fi. 

5- 

00 

C
O
 

Two  rare  Carabidae  from  eastern  Massachusetts.  Quarterly 

Journ.  Boston  Zodl.  Soc.,  vol.  i,  pp.  37-38. 
6. 

0
0
 

0
0
 

Cicindcla  ancocisconensis  (Harr)  in  Vermont.  Quarterly 

Journ.  Boston  Zodl.  Soc..  vol.  i,  ]).  38. 

7- 

1883. A   catalogue  of  the  Coleoptera  of  the  Green  IMountains.  [With 

Henry  Savage.]  Quarterly  Journ.  Boston  Zodl.  Soc., 

vol.  2,  pp.  12-15  ;   24-29:  36-38. 

8. 

0
0
 

GO Rare  Lepidoptera  around  Boston  during  the  past  summer. 

Quarterly  Journ.  Boston  Zodl.  Soc.,  vol.  2,  p.  56. 
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9- 
1883. note  on  Acmaeodcra  culta.  Quarterly  Joitrn.  Boston  Zool. 

Soc.,  vol.  2.  p.  56. 
iO. 1884. On  the  sexual  characters  of  Boletothcrns  bifnrais.  Quartcrlx 

Journ.  Boston  Zobl.  Soc.,  vol.  3,  pp.  16-17. 
II. 18S5. Curious  food  for  the  Kingfisher  (Ccryle  alycon).  Auk,  vol.  2, 

p.  311. 12. 1897. On  the  species  of  Bemlidium  of  .-\merica  north  of  Mexico. 

Trails.  Amer.  Ent.  Soc.,  vol.  24,  pp.  32-143. 
13- 1897. 

Preliminary  hand-book  of  tlie  Coleoptera  of  northeastern 

.-Vmerica.  [   ISembidium] .   Journ.  X.  Ent.  Soc.,  vol.  5, 

PP-  1 33- 149- 
Id- 1900. .\  .study  of  the  s])ecies  of  Tachys  of  Boreal  .\merica.  Trans. 

Amer.  Ent.  Soc.,  vol.  26,  pp.  191-238.  plate  6. 
's- 1901. Synonymical  notes  on  Bembidium  and  descriptions  of  new 

species.  Trans.  Amer.  Ent.  Soc..  vol.  27,  pp.  156-138. 
16. 1901. 

The  katydid's  call  in  relation  to  temperature.  Psxclic,  vol.  9, 
P-  '79- 

17- 1902. A   note  on  the  secondary  sexual  characters  of  Omophron. 

Psyche,  vol.  9,  p.  304.  Cf.  p.  335. 
18. 1 904. .-\n  abnormal  sjiecimen  of  Bembidium  scudderi.  Psyche,  vol. 

II,  p.  14. 

19. 1903. (   In  the  secondary  sexual  characters  of  Xotiopbilus.  Psyche, 

vol.  12,  p.  95. 

A   XEW  CARIPETA. 

In  going:  througli  Packard's  Monograph  of  tlie  fieometridae,  1   find  that  he 
made  an  error  in  calling  Figure  52,  Plate  IX,  Caripeta  aiigiistionila  of  Walker; 

and  since  the  insect  figured  is  undescribed  J   jjropose  the  name  Caripeta 

criiniiiosa  for  it.  Detailed  (lescrii)tion  with  ])articulars  will  follow  in  the 

September  number  of  the  Journal  of  the  Xew  York  Entomological  .Society. 
L.  W.  SwiITT. 
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RECEXT  ENTOMOLOGICAL  LITERATURE. 

GEXER.\  IXSECTORUM  :   CHIROXOMin.\E.  BV  DR.  J.  J.  KIEFFER. 

The  forty-second  part  of  Wytsman's  Genera  Insectorum,  written  by  Dr. 
J.  J.  KiefYer,  which  has  just  appeared,  deals  with  the  Chironomidae.  While 

there  are  no  startling  innovations  in  classification,  the  author  has  erected  several 

new  genera  by  division  of  some  of  the  older  ones.  The  family  is  divided  into 

five  subfamilies ;   the  Clunioninae,  Tanypinae,  Chironominae,  Ceratopogoninae, 

and  Steno.xeninae.  The  second,  third  and  fourth  subfamilies  correspond  ^.p- 

pro.ximately  to  Meigen's  genera,  Tanypus,  Chironomus,  and  Ceratopogon. 
The  position  of  Diamesa  among  the  Tanypinae  may  be  questioned,  for  both 

larval  and  imaginal  characters  point  to  a   much  closer  relationship  to  Orthocla- 

dius  and  Thalassomyia  among  the  Chironominae.  The  family  Stenoxenidae  is 

here  reduced  to  subfamily  rank  under  the  Chironomidae.  thus  following  .Aldrich. 

M'ulpiella  is  made  a   synonym  of  Aletriocnemus :   four  subgenera  are  erected 
under  Orthocladius ;   Diamesa  is  broken  up  into  two  genera.  Prodiamesa  and 

Diamesa.  the  latter  with  two  subgenera :   Psilotanypus  is  separated  from  Procla- 

dius :   Protanypus  from  Anatopynia,  and  Trichotanypus  from  Tanypus.  In  the 

subfamilv  Ceratopogoninae,  Heteromyia  and  Serromyia  have  been  raised  to 

generic  rank,  while  Ceratopogon,  Hezzia,  and  Palpomyia  each  have  two  or  three 

subgenera  under  them. 

Considering  the  e.xtent  of  the  work,  very  f^w,  errors  of  either  omission  or 

commission  can  be  found.  The  following,  of  interest  to  American  readers,  may 

be  noted.  Orthocladius  fugax  cannot  belong  to  the  subgenus  Dactylocladius 

since  it  is  said  to  have  hairy  eyes:  Diamesa  nivoriunda  Fitch  (,p.  .36)  should  be 

omitted  (See  Rul.  X.  AA  State  Museum  X'o.  86.  p.  274.  line  1.5)  :   Tanypus 
steinenii  Gercke  is  not  North  .American;  Culicoides  scutellatus  -Meigen  is 

classed  with  both  Culicoides  and  Ceratopogon :   Bezzia  venustula  is  listed  with 

both  Ceratolophus  and  Bezzia ;   Ceratolophus  pictus  seems  to  be  omitted ;   and 

I'halassomyia  fusca  (No.  3.  ]).  14)  should  be  omitted:  it  is  the  same  as  Th. 
obscura  and  the  name  is  due  to  a   lapsus  memoriae  on  the  part  of  its  author. 

.   The  name  Ceratolophus  is  preoccupied  and  should  be  changed.  The  four  plates 

which  show  figures  of  wings  and  other  details  of  structure  are  e.xcellent,  in 

manv  cases  better  than  the  originals  from  which  they  are  copied. 

The  paper  is  a   noteworthy  contribution  to  the  study  of  the  Chironomidae 

and  the  author.  Dr.  Kieffer,  is  to.  be  congratulated  upon  its  excellent  arrange- 

ment and  fine  appearance,  O,  .A.  Joh.\xn.sex, 
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PROCEEDIXGS  OF  THE  CLE’B. 

The  255th  regular  meeting  of  the  Cambridge  Entomological  Club  was  held 

in  the  rooms  of  the  Appalachian  Mountain  Club  on  Tuesday  evening.  March 

20,  1906.  with  fifteen  members  present.  In  the  absence  of  the  President.  Mr. 

Emerton  occupied  the  chair.  Mr.  Frost  was  elected  secretary  pro  tern.  Read- 

ing of  the  minutes  of  the  previous  meeting  postponed. 

The  subject  of  "Winter  Collecting"  was  opened  by  Mr.  Emerton  and 
several  undetermined  species  of  small  insects  exhibited.  Mr.  Sampson  said  he 

had  tried  his  light  during  the  warm  weather  of  January  and  had  seen  one 

moth  that  was  attracted  by  it.  The  remarks  finally  drifted  into  a   discussion  on 

the  liberation  or  emergence  of  Lepidoptera  during  the  winter  months.  The 

fresh  and  unrubbed  condition  of  many  captured  specimens  was  used  as  an 

argument  in  fav^or  of  the  latter  theory. 

Mr.  Kincaid  exhibited  a   box  of  Coleoptera  that  he  had  collected  during  a 

six  weeks'  stay  at  the  Hermudas  and  remarked  on  the  scarcity  of  the  insects  of 
this  order  on  those  islands.  He  said  that  many  of  the  specimens  e.xhihited  were 
rare  and  some  new  to  the  fauna  of  the  Bermudas. 

Mr.  C.  Frost  presented  a   paper  on  the  alder  weevil.  Attchibus  rliois  Boh., 

anil  its  parasite,  containing  his  investigations  of  their  habits,  and  the  method 

of  constructing  the  nest  or  egg  roll. 

The  rest  of  the  evening  was  given  over  to  informal  conversation  and  an 

e.xamination  of  the  collection  of  spiders  in  alcohol  and  the  models  of  dififcrent 

kinds  of  webs  that  had  been  placed  on  public  exhibition  in  the  rooms  by  Mr. 
Emerton. 

C.  A.  Frost,  See.  pro  tern. 

The  256th  regular  meeting  of  the  Cambridge  Entomological  Club  was  held 

in  the  rooms  of  the  Applachian  Mountain  Club  on  Tuesday  evening,  April  17, 

1906;  with  thirteen  members  and  one  visitor  present.  President  Field  in  the 

chair.  Records  of  previous  meetings  read  and  approved. 

The  President  announced  the  death  of  the  Treasurer  of  the  Club,  Mr. 

Roland  Hayward,  and  appointed  Messrs.  Johnson,  Xewcomb  and  Emerton  to 

draw  up  an  expression  of  regret  to  be  entered  on  the  records.  The  committee 

presented  the  following  statement  which  was  accepted  by  the  Club : 

“It  is  with  deep  regret  that  we  record  the  death  of  Roland  Hayward,  for 
twenty-seven  years  a   member  of  the  Club  and  of  late  its  Treasurer,  who 
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died  at  his  home  in  iMilton  on  April  ii,  1906.  He  made  a   special  study  of  the 

Coleoptera.  He  had  contributed  many  papers  upon  the  order  and  at  the  time 

of  his  death  was  engaged  upon  a   monograph  of  the  genus  Amara.  The  Club 

hereby  expresses  its  high  esteem  for  I\Ir.  Hayward  as  a   brother  entomologist 

and  its  keen  sense  of  loss  at  his  untimely  death." 
Air.  Bowditch  was  elected  Treasurer  to  fill  the  vacancy  caused  by  the  death 

of  Air.  Hayward ;   and  Air.  Frost  was  elected  Secretary  in  place  of  Air.  Clark, 

resigned.  Air.  Andrew  J.  Lloyd  of  Boston  and  Air.  W.  T.  AI.  Forbes  of 

Amherst  were  unanimously  elected  to  active  membership. 

Air.  Emerton  explained  the  purpose  of  the  organization  of  the  Federation 

of  Natural  History  Societies  and  read  a   draft  of  the  By-Laws.  Air.  Denton 

was  elected  to  represent  the  Club  at  the  meeting  of  the  delegates  in  Boston  on 

April  28,  1906. 

Air.  Titus,  employed  by  the  Division  of  Entomology  at  Washington.  D.  C.. 

and  Secretary  of  the  AA’ashington  Entomological  Society,  spoke  briefly  on  the 
work  of  examining  and  caring  for  the  imported  parasites  of  the  Brown-tail  and 

Gyps\  moths  at  Lynnfield.  Alass.  Fie  said  that  many  European  species  of 

spider.,  were  appearing  from  the  Brown-tail  nests,  and  that  they  would  be 

liberated  along  with  the  primary  parasites. 

Air  Denton  exhibited  a   specimen  of  Rhescyntlius  semialba  from  Central(- 

Africa,  a   large  beautiful  moth  which,  so  far  as  he  knew,  was  represented  by  only 

one  other  specimen  in  the  country. 

Dr.  Russell  exhibited  photographs  of  some  remarkable  examples  of  the 

webs  of  Archips  ccrasivorana  that  occurred  in  Winchendon  several  years  ago. 

He  also  showed  a   fine  series  of  the  moth  with  two  species  of  Hymenopterous 

and  two  species  of  Dipterous  parasites.  For  the  New  England  collection,  he 

had  two  boxes  of  specimens  of  the  genus  Apatela  (Acronycta)  which  were 

taken  at  Winchendon,  Alass. 

Air  Newcomb,  who  has  been  making  automobile  trips  with  the  Superin- 

tendent for  Suppressing  the  Gypsy  and  Brown-tail  moths,  spoke  very  highly 

of  the  work  that  is  being  done  by  the  employees  and  the  men  in  charge. 

After  that,  informal  conversation  and  adjournment. 

C.  A.  Frost,  Secretary. 
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ERRORS  IN  I'HK  APRIL-JUNP:  NUMUKR  OF  I’SNCHK. 

A   number  of  very  unfortunate  errors  marred  the  last  issue  of  this  journal. 

The  most  serious  was  the  omission  of  the  name  of  Mr.  M'eeks’  new  butterfly, 

t'arystus  ambrosei.  To  remedy  this  defect  a   corrected  rendering  of  pages  67 
and  68  is  furnished  with  this  number,  and  each  subscriber  is  requested  to  make 

the  substitution  at  once.  Mr.  Girault  has  furnished  the  necessary  corrections 

for  his  article,  and  they  are  printed  below. 
The  Editors. 

THE  REDllUG,  GIMEX  LECTULARIUS  LINNAEUS. 

Errata  et  Corrigenda,  /’art  IE. 

Page  42,  foot  note  a,  2nd  line, lectnlarius read lectularins . 

Idem.  3rd.  line. Clinoris read Clinocoris. 

Page  45,  third  paragraph,  last  line. 

d’entrcs 
read 

d'entre.e. 

Page  46,  Idem,  2nd  line. omit  the  letter  /   before  seances. 

Page  47,  second  paragraph,  last  line. 
,   trasmit 

read 
transmit. 

5th  paragraph,  lines  2   and  3,  verstihiedener 
read 

verschiedener- 

idem,  3rd  line. Centralldats read Centralhlatt. 

Page  52,  third  paragraph,  3rd  line Boil. 
read Biol. 

Idem,  sixth  paragraph,  last  line. 

La  illy 
read 

Leidy. 

Page  54,  third  paragraph,  istline 
?nemoires read ?ncmoires. 

idem,  6th  line. 

gives 

read 

give. 

4th  paragraph,  ist  line Jordens 
read Jordens. 

Page  56,  4th  paragraph,  ist  line. Kunckel 
read Kiinckel. 

idem  6th  line oderiferous read odoriferous. 

af’syche,  XIII.  1906,  pp,  42 — 58. 
•Alec,  .\rsexe  Girault. 



“Nothing  needed  to  make  this  a   complete  guide  to  the  Jtudy  of  our 

American  insects  has  been  omitted,” — .W.  A.  Bigelow  in  the  Independent. 

With  812  figures  and  ii  colored  plates.  647  pp.  $5  00  net  (postage  34 

cents).  A   comprehensive  account  of  the  natural  history  of  the  insects  of 

America,  written  simply  yet  seriously  so  as  to  be  acceptable  to  the  general  rei  1- 

ing  public  as  well  as  to  professional  students  of  nature.  All  of  the  insect  orders 

represented  in  our  country  are  treated  in  this  single  volume,  which,  despite  its 

comprehensiveness  and  its  profusion  of  illustrations,  is  so  compactly  made  as  to 

be  in  no  way  unwieldy.  The  book  may  be  used  for  continuous  reading  by  those 

wishing  to  inform  themselves  concerning  the  kinds  and  habits  of  .\m?rican 

insects  in  general,  or  as  a   reference  manual  for  authoritative  information  on 

classification,  specific  remedies  for  certain  pests,  special  discussions  of  structural, 

physiological  or  ecological  phases  of  insect  biology,  etc. 

“Certain  to  be  widely  useful  .   .   .   ridable  and  profusely  illustrated.  It  gwes  a   great 
amount  of  information  about  the  insects  of  this  country,  in  such  a   manner  that  it  is  available 

to  any  intelligent  person  .   .   .   other  works  are  necessary  for  particular  purposes;  but  if  I   were 

asked  to  name  a   single  work  for  a   beginner,  who  at  the  same  time  meant  business,  I   should  not 

hesitate  to  recommend  this  new  product  of  Stanford  University.” — T.  D.  A.  Cockerell  in  The  Dial. 
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EXCHANGES. 

[Exchange  notices  (not  over  five  lines)  inserted  free  for  subscribers.  Notices  will  be  inserted  in  the 

order  in  which  they  are  received,  and  those  at  the  top  of  the  column  will  be  removed  only  when  it  is  neces- 
sary to  make  room  for  new  ones  at  the  bottom.] 

WANTED — Eggs,  larvae  or  pupae  of  grasshoppers,  dragon-flies,  beetles,  bugs.  etc.  Will  give 
tropical  butterflies  in  exchange.  Denton  Bros.,  Wellesley,  Mass. 

WANTED — Material  for  the  study  of  the  hybrid  or  polymorphic  butterflies  of  the  genus  Basilarchiu. 
including  larvae  or  pupae  of  arthemis  or  astyanax,  imagos  of  proserpina  or  artkeckippus  or  any  specimens 
showing  unusual  characters.  Liberal  exchange.  Specimens  retained  will  be  deposited  in  Museum  of 
Comparative  Zoology.  W.  L.  W.  Field,  Milton.  Mass. 

LEPIDOPTERA — For  exchange,  fertile  eggs  of  Henuleuca  maia.  Alfred  C.  Sampson.  Sharon.  Mass. 
I   have  a   few  specimens  of  C.  calleta  and  cinctus  to  exchange  for  rare  Sphingidae  or  Pupae  of  same. 

W,  T.  Buxton.  17  Walter  St.,  Somerville.  Mass. 

WANTED — Ova.  larvae  or  pupae  of  Limenitis  vrsula  and  arthemis.  Will  give  cash  or  exchange. 
H.  H.  Newcomb,  35  Court  St.,  Boston,  Mass. 

Will  collect  Diptera,  Hymenoptera.  Hemiptera  and  Coleoptera.  Would  like  in  exchange,  quantities 
of  named  or  unnamed  Buprestidae.  Scarabaeidae.  Cerambycidae  and  Chrysomelidae.  Please  write  imme- 

diately to  G.  Chagnon.  P.  O.  Box  186.  Montreal,  Canada. 

Correspondence  desired  regarding  Rhopalocera  of  North  and  South  .\merica,  especially  Argynnis, 
Papilio,  Morpho.  Caligo.  Exchange  or  otherwise.  T.  H.  Shepherd,  15  Hope  View,  Carr  Laiie,  Sliipley, 
Yorks.,  England. 

E.\STERN  MASS.  MOTHS  WANTED  in  exchange  for  same.  Also,  reliable  colored  sketches  of 
larvae  of  same.  C.  V.  Blackburn,  101  Pine  St.,  Woburn,  Mass. 

Am  willing  to  make  contracts  to  collect  for  the  season,  with  private  collectors,  museums,  colleges  or 
any  public  institution  for  insects  of  any  order  or  group  desired,  either  in  large  or  small  series.  Duplicates 
of  all  ortlers  for  sale  from  Colorado,  New  Mexico,  and  Arizona.  Correspondence  solicited,  Ernest  J. 
Oslar,  4535  Raleigh  St.  Alcott  P.  0.,  Denver.  Colorado. 

W.\NTED — Records  of  captures  of  Connecticut  insects — especially  the  rarer  .species — for  the  prep- 
aration of  a   Slate  list.  Orthoptera  and  Hymenoptera  records  desired  at  once.  W.  E.  Britton,  Slate 

Entomologist,  New  Haven,  Conn. 

CICINI)ELID.\E  of  the  world  wanted.  Good  exchange  in  all  families  of  Coleoptera  offered.  H. 
F.  Wickham,  Iowa  City,  Iowa,  U.  S.  A. 

HIPPOD.\MI.\ — Live  individuals  and  large  masses  for  variation  study  desired.  Insects  collected 

to  order  in  exchange.  The  following  species  especially  wanted — H.  moesta.  12-maculata  and  slnuata. 
11.  H.  Johnson,  Station  for  Experimental  Evolution,  Cold  Spring  Harbor,  N.  Y, 
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NOTES  ON  THE  BEES  OF  SOUTHERN  MAINE:  ANTHOPHORIDAE, 

HALICTOIDIDAE,  MACROFIDAE  AND  PANURGIDAE. 

BY  J.  H.  LOVELL  AND  T.  D.  A.  COCKERELL. 

The  Anthophoridae,  which  are  represented  by  numerous  species  in  the  Middle 

States,  become  comparatively  rare  in  northern  New  England.  At  Waldoboro  in 

southern  iMaine  there  have  been  taken  as  the  result  of  much  diligent  collecting  only 

five  species  of  Melissodes  and  one  of  Clisodon.  With  few  exceptions,  which  will 

be  noted  under  the  respective  species,  they  are  visitors  in  this  locality  of  the  Com- 

positae  ami  fly  ihiring  midsummer  and  early  autumn.  With  the  exception  of  Melis- 

sodes desponsa  Sm.,  which  is  rather  common,  they  might  easily  escape  the  attention 

of  the  general  entomological  collector. 

Melissodes. 

Melissodes  desponsa  Sm. 

?   1854  Melissodes  desponsa  Sm.  $   ,   Cat.  Hym.  Brit.  Mus.  2:310. 

This  is  the  commonest  species  of  Melissodes  in  this  locality,  and  has  been  taken 

from  July  21st  to  September  1st.  It  is  a   frequent  visitor  of  the  larger  thistles,  espe- 

cially the  pasture  thistle  {Carduus  odoratus),  though  occasionally  it  is  taken  on  the 

Canada  thistle  {Carduus  arvensis).  It  also  visits  more  rarely  a   number  of  other 

flowers,  as  Ponlederia  cordaia,  Inula  heleniuin  and  the  gohlenrod. 

Length  of  $   12-14  mm.  Length  of  c?  1 1-12  mm.  This  species  is  readily  recog- 

nized by  its  robust  form,  the  thorax  clothed  with  ochraceous  pubescence,  and  the 

black  abdomen  without  fasciae.  The  male  closely  resembles  the  female,  but  is 

readily  distinguished  by  the  yellow  clypeusand  longer  antennae;  the  labrum  is  entirely 

black.  The  female  has  the  hair  of  occiput  black,  and  the  nervures  black;  it  is 

questionable  whether  it  is  Smith’s  desponsa.  For  this  species  Robertson  has  pro- 
posed the  name  M.  cnici. 
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Melissodes  agilis  Cress. 

187S  Melissodes  agilis  Cress.  <J',  Proc.  Ac.  Xat.  Sci.  Phil.  p.  204. 

1878  Melissodes  aurigenia  Cress.  9   cJ',  Proc.  Ac.  Xat.  Sci.  Phil.  p.  212. 
This  species  is  regularly  taken  each  year  on  the  garden  sunflower,  but  has  never 

been  collected  on  the  inflorescence  of  any  other  plant.  It  flies  from  August  10th  to 

September  2nd.  This  bee,  especially  the  males,  is  very  active  upon  the  wing  and 

easily  frightened.  One  male  is  very  remarkable,  being  a   partial  gyandromorjih, 

with  a   male  antenna  on  the  left  side  and  a   female  one  on  the  right.  The  name  agilis 

has  jiriority  of  ])lace,  but  the  more  northern  aurigenia  form  (to  which  the  IMaine 

specimens  belong)  appears  to  be  more  widespread. 

Melissodes  illata  n.  sp. 

$   . —   Length  a   little  over  8   mm.  Black,  resembling  M.  perplexa  Cr.,  but  smaller 

and  less  robust,  also  closely  related  to  M.  vernoniae  Robt.,  but  clypeus  of  male  yellow, 

and  size  smaller.  Clypeus  usually,  labrum  and  upper  part  of  face  bare;  clypeus 

rather  coarsely  and  mesothorax  finely  punctured;  sides  of  face  below  the  insertion 

of  the  antennae,  pleurae  and  sides  of  metathorax  clothed  with  grayish  pubescence; 

hair  on  vertex  mixed  with  black;  dorsum  of  mesothorax  and  scutellum  covereil  with 

short  black  jrubescence,  which  extends  to  the  tegulae.  Wings  dusky  with  nervures 

and  tegulae  black.  Legs  fuscous,  posterior  pair  with  scopa  on  tibiae  and  outer  side 

of  basal  joint  of  tarsi  pale  ochraceous.  Abdomen  small,  oval,  narrowly  convex  and 

shining;  1st  segment  bare  except  for  erect  white  hairs  at  base;  2nd  segment  with 

oblique  fasciae  on  the  sides,  interrupted  in  the  midille,  also  a   narrow  hair  band  at 

base;  median  white  fasciae  on  3rd  and  4th  segments  entire;  the  two  apical  segments 
clothed  with  black  hair. 

C?. —   Length  8   mm.  Antennae  about  the  length  of  the  body,  fulvo-ferruginous 

beneath;  pubescence  longer  and  more  dense  than  in  the  female;  clypeus  and  large 

lunate  spot  at  the  base  of  labrum  lemon  yellow.  Pubescence  of  legs  griseous,  on 

inner  side  of  tarsi  orange-red,  apical  tarsi  rufous,  tibial  spurs  pale  yellow.  Apical 

margins  of  abdominal  segments  testaceous,  shining;  abdominal  fasciae  median  as 

in  the  female,  but  the  band  on  2nd  segment  entire,  or  nearly  so.  Acute  lateral  spines 

on  the  extreme  sides  of  the  two  apical  segments. 

The  female  is  very  like  M.  perplexa,  but  smaller  (perplexa  has  the  size  and  build 

of  simillima) ;   the  male  is  easily  known  from  perplexa  by  the  yellow  (instead  of 

creamy-white)  clypeus,  the  U])per  part  of  which  is  not  black.  Herein  it  resembles 
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M.  manipularis  Smith,  but  that  species  has  the  light  hair  of  the  thorax  differently 

colored.  All  specimens  of  the  female  were  taken  on  Solidago  from  August  3rd  to 

August  2f)th.  The  male  specimens  were  collected  from  July  23rd  to  August  13th 

on  Epilohium  angusiifolium,  Inula  helenium,  and  Solidago. 

Melis.'sodes  simillima  Roht. 

1S97  Melis.s-odes  .simillima  Robt.  $   c?,  Trans.  Ac.  Scl.  St.  Louis,  7:355. 

This  species  is  distinguished  from  M.  illata  by  its  larger  size,  broad  abdomen, 

black  fascia  on  segment  four,  and  red  apices  of  mandibles.  M.  .simillima  is  close  to 

M .   pcrplc.ra,  but  the  female  differs  from  cotype  of  perplexa  by  the  ocherous  tint  of 

the  pubescence  of  thorax,  the  black  hair  of  middle  of  face  and  lower  part  of  pleura, 

and  the  color  of  the  hair  on  fourth  abdominal  segment.  Typical  pcrple.ra  is  from 

Georgia.  Collected  on  Solidago  and  Carduus  arvensis  from  August  7th  to  September 
3rd. 

Melissodes  apicata  n.  sp. 

9   . —   Length  10  mm.  A   robust  species  with  white  pubescence.  This  species 
iliffers  from  illata,  simillima  and  perple.ra  in  having  the  white  abdominal  fasciae 

of  fine  toinentum  apical  instead  of  median,  that  on  the  second  segment  failing  in  the 

middle.  Facial  quadrangle  broader  than  long;  clypeus  bare,  closely  and  conflu- 

ently  punctured;  labrum  clothed  with  pale  ferruginous  hairs;  mandibles  rufous 

at  tips;  antennae  dark  with  flagellum  faintly  reddish  beneath.  Alesothorax  with 

strong  punctures  on  a   very  shiny  ground;  hair  of  disc  of  mesothorax  black,  separated 

from  tegulae  by  a   narrow  strip  of  white.  Wings  strongly  dusky,  tegulae  black. 

Scopa  of  hind  legs  white;  hair  on  inner  side  of  basal  joint  of  hind  tarsi  nigrofuscous; 

hair  on  inner  side  of  middle  tibiae  largely  dark.  The  abdomen  is  without  metallic 

tints;  abdominal  segments  2-4  with  white  apical  fasciae,  interrupted  on  2;  the  two 
apical  segments  with  black  hair. 

The  abdomen  and  hind  legs  are  very  suggestive  of  those  of  Teiralonia  artuo.sa 

Cress.,  although  the  abdomen  is  not  nearly  so  rugose  as  in  that  species,  and  the 

color  of  the  apical  hair  and  the  sculpturing  of  the  mesothorax  is  entirely  different. 

One  specimen  on  the  flowers  of  Ponfederia  cordafa,  July  21,  1904. 
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Clisodon. 

Clisodon  terminalis  Cress. 

1869  Anthophora  terminalis  Cress.  $   c?,  Trans.  Am.  Ent.  Soc.  2   : 292. 

1879  Clisodon  terminalis  Patton,  Bull.  U.  S.  Geol.  Surv.  5   :479. 

One  female  on  the  flowers  of  Pontederia  cordata,  .July  21,  1904.  Xo  species  of 

Tetralonia,  Xenoghssa,  or  Anthophora,  have  yet  been  recorded  from  INIaine. 

Intermediate  between  the  old  divisions  of  Andrenidae  and  Apidae  there  are  num- 

erous genera  of  bees,  representing  different  phylogenetic  lines,  but  possessing  the 

common  character  of  two  submarginal  cells.  They  are  of  special  interest  to  the 

floroecologist  from  the  fact  that  many  species  are  oligotropic  flower- visitors.  In 

the  arid  regions  of  New  Alexico  it  has  been  observed  that  most  species  of  Perdita, 

which  are  in  that  area  numerous,  confine  their  visits  to  one  kind  of  flower.*  As  so 

little  is  known  of  the  bees  of  northern  X"ew  England,  it  seems  tlesirable  to  enumerate 
the  Maine  species  belonging  to  this  group,  and  to  note  their  times  of  flight  and  flower 
records. 

H.vlictoides. 

Halictoides  ?(Oi’ac-angliae  Robt. 

1897  Patiurgus  novae-angliae  Robt.  (S',  Trans.  Ac.  Sci.  St.  Louis,  7   :   339. 

1904  Conohalictoides  lovelli  Vier.  9   (S',  Ent.  News,  15  :   244. 

This  species  is  a   common  visitor  of  Pontederia  cordata,  but  it  has  never  been  col- 

lected on  any  other  aquatic  or  upon  any  land  plant.  The  writer  knows  of  no  other 

common  bee  found  at  I\'aldoboro,  which  entirely  restricts  its  visits  to  one  species 
of  flower.  Mr.  H.  I>.  Viereck  in  his  description  in  Entomological  News  states  that 

this  bee  is  also  found  at  Derby,  Pa.,  and  at  Chestertown,  Md.  Robert.son  described 

it  from  “Mass.,  Ct.  (A.  P.  Morse).” 

IMacropis. 

1880  Macropis  ciliata  Patton,  9   (S,  Ent.  Mo.  Mag.  17  :31. 

The  females  of  this  genus  are  usually  regarded  as  oligotropic  visitors  of  Lysi- 
machia.  I   have,  however,  found  M.  ciliata  9   a   common  visitor  to  the  umbels  of 

p.  104. 

Cockerell,  T.  D.  A.  Notes  on  New  Mexican  Flowers  and  their  Insect  Visitors.  Bot.  Gaz.,  1S97, 
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Aralia  hi.ipida.  Besides  this  plant  the  female  also  visits  Lysimachia  lerrestris  and 

Kalmia  angustifolia.  The  males  visit  Aralia  hiipida,  Sedum  acre,  Kalmia  angusti- 

jolia  and  the  goldenrod.  Taken  from  July  10-27. 

Perdita. 

Perdita  octomarulata  Say. 

1824  Pamtrgus  ociomaculafiis  Say,  $   c?,  Long’s  2nd  Exp.  2   :350. 
1888  Perdita  octomaculafa  Provancher,  Add.  faun.  Can.  Hym.  p.  321. 

Common  on  Solidago  juncea  from  August  1-27,  the  females  collecting  pollen. 
In  one  instance  this  bee  was  seen  on  another  species  of  goldenrod. 

Calliopsis. 

Calliopsis  andrenijormis  Sm. 

1853  Calliopsis  andreniformis  Sm.  $,  Cat.  Hym.  Brit.  Mus.  1   : 128. 

Only  two  females  and  three  males  of  this  species  have  been  taken  at  Waldoboro 

(July  10th  to  August  7th);  and  the  only  flower  record  is  Solidago  juncea,  Augu.st  7, 

1904.  It  is  rather  singular  that  all  five  specimens  were  collected  in  1904;  while  in 

1905,  when  a   special  effort  was  made  to  obtain  as  many  species  of  Anthophila  as 

possible  in  this  locality,  no  specimens  of  C.  andreniformis  were  found. 

Paxurgixus. 

Panurrjinus  asteris  Robt. 

1895  Calliopsis  asteris  Robt.  $   c?,  Trans.  Am.  Ent.  Soc.  22  : 121. 

(   )ne  male  specimen  taken  on  Solidago,  August  17,  IValdoboro,  IMaine.  In  the 

table  in  Trans.  Am.  Ent.  Soc.,  Dec.  1898,  p.  197,  this  runs  to  35,  and  cannot  be 

separated  from  P.  asteris  Robt. 
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NEW  DASCYLLIDAE. 

BY  CHARLES  SCHAEFFER,  BROOKLYN,  N.  Y. 

Lachnodactyla  texana  new  species 

Piceous  brown,  antennae  and  legs  paler,  form  of  Ptilodactyla  serricoUis,  but 

slightly  more  robust  and  the  vestiture  coarser.  Head  granulate-punctate;  eyes 

large,  separated  by  slightly  less  than  their  own  width;  antennae  long  and  slen- 

der, joints  four  to  ten  each  with  a   ramus,  which  is  much  longer  than  the  joint  to 

which  it  is  attacherl.  Prothora.x  twice  as  wide  at  base  as  long,  sides  compressed 

anteriorly,  arcuately  converging  behind,  hind  angles  acute  and  slightly  refle.xed; 

base  bisinuate,  denticulate;  surface  convex,  feebly  depressed  behind,  not  very 

densely  granulate-jtunctate.  Scutellum  moderate,  sub-cordiform,  not  impressed  at 
base  but  with  four  denticles.  Elytra  elongate,  very  little  wider  than  the  thorax  at 

base,  humeri  rounded;  punctate-striate,  striae  distinct,  intervals  finely  and  sparsely 

punctate.  Apex  of  fifth  ventral  segment  feebly  emarginate.  Length  6   mm.,  width 
2.75  mm. 

Esperanza  Ranch,  Brownsville,  Texas,  May  30,  one  male. 

Differs  from  the  Central  American  inoyiticola  by  the  head  being  granulate-punc- 

tate, scutellum  without  notch  in  front  and  with  only  two  teeth  on  each  side  of 

base,  the  elytral  striae  distinct  and  finely  but  not  rugo.sely  punctate.  Some  of  these 

characters  separate  it  also  from  parvMCUfum. 

Lachnodactyla  arizonica  new  species. 

Ferruginous-brown,  closely  resembling  Pfilodacfyla  serricoUis,  but  slightly  more 

elongate.  Head  granulate-punctate;  eyes  rather  small,  widely  sejjarated  by  more 

than  their  own  width;  antennae  .slender,  ramus  of  each  joint  as  long,  or  very 

slightly  longer,  than  the  joint  itself,  last  joint  elongate-oval,  slightly  wider  than 

the  penultimate.  Thorax  at  base  twice  as  wide  as  long,  bisinuate,  denticulate; 

sides  arcuately  narrowing  to  apex;  hind  angles  acute  and  feebly  reflexed;  surface 

convex  and  feebly  depressed  behind.  Scutellum  moderate,  feebly  cordate,  median 

impression  deep  in  front,  but  base  without  denticles  on  each  side.  Elytra  elongate, 

slightly  broader  than  the  thorax  at  base,  obsoletely  punctate-striate,  intervals  flat, 

feebly  rugose  and  finely  punctate.  Fifth  ventral  segment  at  apex  feebly  emargi- 

nate. Length  5   mm.,  width  2.5  mm. 
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Hiiaohuca  Mts.,  Arizona,  July  25,  one  male. 

Tliis  species  differs  from  te.rana  by  the  smaller,  more  widely  separated  eyes, 

rami  of  antennal  joints  shorter,  scutellum  distinctly  impressed  in  front  and 

without  denticles  on  the  basal  margin;  this  latter  character  and  the  granulate- 

punctate  head  separate  it  also  from  the  two  (’entral-Ainerican  species. 
The  genus  Larlinodactyla  is  closely  related  to  Piilodaclyla,  from  which  it  is  mainly 

distinguished  by  the  last  joint  of  maxillary  palpi  being  very  elongate  and  somewhat 

cultriform,  and  the  third  very  small.  The  apical  joint  in  the  male  is  cleft  on  the 

inner  side  and  s])ongy  within,  the  insect  apparently  having  the  power  of  distending 

it  at  will  as  Mr.  Champion  suggests. 

If  the  figure*  of  the  maxillary  jtalpus  is  correct,  the  two  species  above  described 

differ  also  from  the  two  Mexican  species  in  the  third  joint  being  inserted  at  the  sitles 

near  base  of  the  last  joint ;   the  palpi  having  thus  somewhat  the  form  of  the  antennae 

of  certain  species  of  Lachnosterna. 

Or.\  tex.vx.v  Champ.  Biol.  Cent.  -\m.  Col.,  vol.  Ill,  pt.  i,  ]i.  (104  (note). 

This  name  is  given  to  the  Scfrfc.s  troherti  of  Dr.  IIorn,j-  which,  according  to  Mr. 
Chamjiion,  is  distinct  from  the  iNIexican  species. 

Or.v  troberti  Gufr.  Rev.  et  iMag.  Zool.  18(31,  p.  545. 

I   have  a   s])ccimen  from  Brownsville,  Texas,  which  agrees  with  the  description 

of  this  species  and  also  nearly  with  the  figure  given  in  the  Biologia,t  except  that 

the  elytra  are  brownish  testaceous  and  not  yellow  and  the  third  dark  elytral  stripe  is 

narrowly  confluent  with  the  apical  dot.  I   am  unwilling  to  give  the  single  specimen 

a   new  name  on  these  variable  differences,  as  it  othcrwi.se  closely  agrees  in  form, 

markings,  etc.,  with  the  ̂ lexican  insect. 

The  genus  Ora  is  closely  allied  to  Scirtes  from  which  it  is  separated  by  the  posterior 

coxae  being  contiguous  in  front  only,  posteriorly  separated  by  the  interco.xal  proce.ss; 

the  thorax  and  elytra  explanate  and  acutely  margined. 

Scirtes  plagiatus  new  species. 

Ovate,  reddish  testaceous,  head,  thorax  and  an  obliciue  lateral  stripe  on  each 

Cent.  Am.  vol.  Ill,  pt.  1.  pi.  27.  fig.  25a. 

t   Trans.  Am.  Ent.  Soc.,  vol.  VIII,  p.  102.  pi.  1.  fig.  15. 

t   Biol.  Cent.  Am.  vol.  III.  pt.  1.  p.  603,  tab.  xxvi.  fig.  24. 
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elytron  piceoiis.  Head  shining,  finely  and  sparsely  jKinctate  and  sparsely  pubescent. 

First  joint  of  antennae  stout,  second  and  third  small,  together  as  long  as  the  fourth, 

fourth  to  tenth  feebly  decreasing  in  length,  eleventh  slightly  longer  than  the  tenth 

and  rounded  at  apex.  Thorax  very  strongly  transverse;  sides  narrowing  to  apex, 

apical  angles  rounded,  basal  angles  feebly  so;  base  arcuate;  surface  finely  and 

rather  sparsely  punctate  and  sparsely  pubescent.  Scutellum  triangular,  finely  and 

sparsely  punctate.  Elytra  more  strongly  punctate  than  the  thorax,  sparsely  pubes- 
cent with  fine,  recumbent,  pale  hairs;  color  reddish  testaceous,  with  an  oblirjue, 

piceous  vitta  on  each  side,  extending  to  about  apical  fourth,  leaving  apex  and  the 

suture  narrowly  pale.  Body  beneath  sparsely  pubescent;  tibiae  carinate.  Length 

3   mm.,  width  2   mm. 

Huachuca  Mts.,  Arizona,  June. 

Readily  distinguishable  from  all  the  described  species  by  the  coloration. 
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LIFE  niST()RIES  OF  NORTH  AMERICAN  GEOMETRIDAE.— LXVH. 

BY  H.YRRI.SON  G.  BY.YR,  IVA-SHINGTOV,  D.  C. 

Euchlaena  effertaria  Walker. 

Egg.  Elliptical,  rounded,  depression  and  truncation  not  strong,  rounded,  the 

truncation  a   little  oblicpie.  Reticulations  large,  hexagonal,  distinct,  tending  to  lie 

in  longitudinal  rows  but  the  cross  striae  equally  heavy;  white  crests  at  the  angles; 

surface  shagreened;  bluish  green,  turning  dull  [)ur|)lish;  size  .8  X   .0  X   .5  mm. 

Stage  I.  Head  rounded,  bilobed,  flattish  before,  erect,  not  notched,  brownish 

ochraceous,  not  shining,  a   little  white  frosted  before;  ocelli  and  jaws  black.  Body 

moderate,  rather  stout,  normal,  equal,  segments  slightly  widened  posteriorly  and 

coarsely  annulate.  White;  a   broad,  subdorsal  vinous-brown  band,  joined  to  a 

single  broail  dorsal  one  on  joints  10-13;  a   similar  single  ventral  band,  broken  about 

the  feet  on  joints  2-4;  feet  of  joint  10  vinous,  of  13  ochraceous,  thoracic  feet  pale. 

Tubercles  small,  dark,  normal;  setae  short,  dark,  very  minutely  capitate. 

Stage  II.  Head  slightly  bilobed,  flattened  before,  held  flatly,  luteous  with 

brown  dots  in  vertical  rows,  more  distinct  above;  width  .o  mm.  Body  moderate, 

even,  greenish,  the  dark  brown  subdorsal  and  ventral  stripes  as  before. 

Stage  III.  Head  broad,  flat,  held  flatly,  all  dark  purplish  shaded  and  dotted, 

leaving  two  erect  obscure  pale  sordid  lines  and  a   broad  lunate  band  of  pale  aljove 

the  mouth;  width  .8  mm.  Body  marked  as  before  but  filled  in  with  sordid  purplish 

shadings;  sides  broadly  dull  greenish,  venter  and  feet  dark.  Faint  narrow  pale 

lines  of  whitish,  addorsal  ami  sribdorsal  ones  the  most  distinct. 

Stage  IV.  Head  gray  above  with  vertical  lines  of  black  dots,  black  on  the  face 

surrounding  the  transverse  lunate  pale  gray  bar  over  the  lower  part  of  clypeus; 

width  1.4  mm.  Body  moderate,  smooth,  dark  gray  dorsally  with  faint  irregular 

pale  addorsal  and  subdorsal  lines;  subventer  broadly  greenish,  pale  with  dark  spots 

on  tubercles  vii;  venter  difl’u.sely  dark  brown.  Tubercles  black,  conical. 
Stage  F.  Head  rounded,  flattened  especially  below,  held  flatly;  black,  dull  on 

the  faces  of  the  lobes,  a   broad  white  triangle  below  over  clypeus  and  above  anteriorly 

reaching  up  along  the  median  suture;  else  gray  brown,  the  lobes  with  vertical  rows 

of  oblique  black  spots  in  two  rows  alternating;  antennae  reddish;  width  2   mm. 

Body  cylindrical,  normal,  thorax  depressed,  tubercles  elevated,  tubercle  ii  of  joint 

9   especially  high  forming  a   pair  of  black  papillae.  Anal  flap  triangular,  ]rroduced; 

a   pair  of  subanal  cones.  Black-brown,  reddish  brown  shaded,  no  defined  lines;  a 
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light  whitish  space  dorsally  on  joints  5   to  7,  illy  defined,  narrowed  between  the  seg- 

ments, ap])earing  again  on  joints  10  to  12  less  broadly.  Venter  more  ocherous 

shaded  with  irregular  blackish  spots  and  streaks;  lines  pale  and  broken,  crinkled, 
obscure. 

Stage  VI.  Head  quadrate,  flattened,  thicker  at  the  vertex,  slightly  roundedly 

bilobed;  sordid  luteous  gray  before,  a   bicusped  yellowish  white  band  reaching  over 

the  clypeus;  al)ove  darker  gray  with  obscure  straight  vertical  light  streaks,  the  pale 

patch  and  black  spots  of  former  stage  both  absent;  a   slight  darker  line  on  upper 

angles  of  lobes;  ocelli  dark;  width  2.8  mm.  Body  straight,  stick-like,  roughened 

by  the  anal  cones  and  subpa])illose  dorsal  tubercles,  of  which  tubercle  ii  of  joint  9 

is  much  the  largest.  Back  brown,  mottled  with  subdued  whitish  and  gray-black. 

Irregular  light  ilorsal  areas  on  joints  .5  to  7,  widest  on  joint  5   anrl  on  joints  10  to  12; 

joints  8-9  nearly  black  dorsally  and  an  irregular  blackish  subdorsal  band,  rather 

broad.  Sides  broadly  blackish  shaded,  leaving  the  venter  narrowly  pale.  Feet  of 

joint  10  large,  pale  wood  brown,  a   black  ring  near  the  base  and  many  small  white 

dots  above;  feet  of  joint  13  dark  like  the  sides.  Thoracic  feet  pale,  appressed.  All 

finely  mottled  and  dotted;  tul)ercles  black;  spiracles  l)lack  ringed. 

Cocoon  of  coarse  silk.  Eggs  from  Washington,  I).  C.,  May  29;  mature  larvae 

July  21 ;   first  moth  issued  August  7.  The  larvae  were  feil  on  rose  leaves.  Probably 

they  will  eat  a   variety  of  food  plants.  The  pupa  is  dark  brown  without  any  note- 

worthy characters. 
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NEW  ACRIDIIDAE  FR(JM  THE  SOUTHERN  STATES. 

BY  .YLBERT  P.  MORSE,  WELLE.SLEY,  MA.SS. 

Sever.yl  previously  unnoted  members  of  this  family  were  taken  in  the  summer 

of  1905  during  a   second  trip  in  the  South  under  the  auspices  of  the  Carnegie  Insti- 

tution of  Washington. 

Nomotettix  cristatus  denticulatus  var.  uov. 

This  variety,  for  it  is  unlikely  to  he  more  than  that,  is  more  scabrous  than  the 

type  form,  with  the  margins  of  the  pronotum  very  minutely  serrulate,  sides  of  the 

vertex  of  the  headless  regularly  convex,  its  carina  less  protuberant,  the  carina  of  the 

pronotum  thinner  and  higher,  the  middle  femora  with  undulate  margins,  and  the 

upper  edges  of  the  hind  femora  usually  with  inwardly  or  upwardly  directed  den- 

ticulate processes. 

Six  males,  one  female;  Caddo,  Haileyville,  So.  Mc.\lester,  I.  T.;  Denison,  Tex. 

Aug.  6   to  1.3. 

Hippiscus  immaculatus  sp.  nov. 

The  specimen  under  consideration  is  the  size  of  II.  rugo.'tus.  The  pronotum  is 

less  rugose,  smoother  in  outline  and  in  surface,  a   little  narrower;  the  hind  margin 

slightly  obtuse-angulate,  its  sides  straight  and  its  apex  rounded.  Wings  like  those 

of  rugo.iu,t,  the  tip  infuscated  l)ut  not  maculate.  Ground-color  of  tegmina  a   pale, 

almost  vinaceous,  brown;  the  basal  half  of  the  anal  field  suffused  with  fuscous  e.xcept 

along  the  anal  vein;  the  distal  half  of  the  costal  field  more  or  less  suffused  and  the 

basal  third  finely  maculate,  the  proximal  part  of  the  discoidal  field  evenly  suffu.sed, 

the  veins  and  venules  of  the  distal  part  more  or  less  infuscated  apically,  and  a   slight 
fuscous  suffusion  near  the  base. 

Compared  with  rugo,‘ms  the  specimen  differs  relatively  little  structurally  or  in 

wing-marking,  but  radically  iu  the  tegminal  pattern  which  suggests  that  of  tuber- 
culatus  but  is  much  less  distinct. 

One  male.  Clarendon,  Tex.,  Aug.  IS. 
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Podisma  scudderi  sp.  nov. 

Head  large,  eyes  large  and  prominent,  vertex  very  blunt,  but  little  protuberant, — • 
in  form  and  proportions  recalling  Dendrotettix.  Pronotum  robust,  depressed  rather 

than  compressed,  especially  at  the  shoulders,  carina  distinct  on  metazone,  evanescent 

on  prozone,  posterior  margin  slightly  convex,  sub-emarginate,  sutures  deeply  im- 

pressed. Prosternal  s])ine  short,  acutely  pointed,  conical  with  excavate  sides. 

Tegmina  ovate-lanceolate,  se])arated  by  their  own  width,  anterior  margin  strongly 

convex,  posterior  slightly  so,  apex  evenly  rounded.  Carina  of  abdomen  imlistinct. 

Valves  of  ovipositor  stout,  outer  margins  finely  dentate  and  strongly  sinuate,  con- 

trasting markedly  in  roltustness  with  the  same  organs  in  P.  glacialis  variegata,  from 

which  the  presence  of  tegmina  distinguishes  it  at  a   glance. 

Color  luteous  beneath;  above  mixed  olive  green,  fuscous,  and  brown,  with  more 

or  less  cherry  red  on  inner  and  outer  faces  of  hind  femora.  Feet  greenish,  tibiae 

varied,  strongly  pubescent,  with  black  spines.  Length:  25;  hind  femora;  12;  pro- 

notum: 5;  tegmina:  4   X   2.5  mm. 

One  female,  Cheaha  Mt.,  Ala.,  July  13,  2300  feet. 

This  is  a   stout-bodied  species,  resembling  Dendrotettix  in  the  form  of  the  head 

and  proportions  of  the  eyes,  and  the  discovery  of  the  male  will  be  awaited  with 

interest.  The  single  example  secured  was  taken  while  sweej^ing  grass  and  shrul)- 

bery  in  the  vicinity  of  Pulpit  Rock,  near  the  e.xtreme  summit  of  the  mountain.  Pro- 

tracted search  for  a   male  or  adilitional  examples  was  unavailing. 

I   take  great  pleasi^re  in  naming  this  notable  species  in  honor  of  Mr.  Scudder, 

whose  scholarly  researches  in  ortho])terology  form  the  foundation  on  which  all  later 

study  of  the  North  American  representatives  of  the  order  must  be  based;  whose 

interest,  example,  and  friendship  have  been  a   never-failing  inspiration. 

Melanoplus  latens  sp.  nov. 

Subgenital  plate  of  male  from  above  rounded  apically,  in  side  view  short,  its  lat- 

eral and  ventral  outlines  nearly  equal,  a   little  elevated  apically.  Furcula  obsolete 

or  represented  by  two  small,  rounded  protuberances.  Last  dorsal  segment  a   little 

emarginate.  Cerci  long,  a   little  surpassing  the  supra-anal  plate,  two-and-a-half 

times  or  more  as  long  as  their  basal  breadth,  nearly  four  times  as  long  as  their  middle 

breadth,  tapering  raj)idly  on  basal  fourth,  bent  slightly  upward  at  this  point,  sub- 

equal or  slightly  expanded  sub-apically,  tapering  to  a   rounded,  flattened  apex.  Valves 

of  ovipositor  of  female  short,  rather  blunt  and  usually  dull  pointed. 
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A   short-winged,  red-legged  species  having  much  the  habitus  of  M.  scudderi  and 

occurring  with  it  in  thickets  and  wooillands.  Tegmina  acutely  pointed,  efiualling 

head  and  jironotum.  Vertex  of  head  rather  protuberant.  Miil-carina  of  prouotum 

distinct,  equally  developed  throughout.  Prozona  slightly  inflated.  Hind  tibiae 

cherrv-retl. 

Length:  (5^,19-22;  9,27-30.  Hind  fern.:  c?,  12-13;  9,14..5-16.  Tegmina: 

(S',  6.5-7;  9,  7-8.5  mm. 
Caddo,  I.  T.,  Aug.  9.  Six  males,  seven  females.  To  this  species  I   refer  also 

three  females  from  Howe,  I.  T.,  Bonita,  Tex.,  and  Magazine  Mt.,  Ark. 

Melanoplus  tepidus  sj).  uov. 

This  species  mo.st  closely  approximates  M.  ohovatipennis,  agreeing  with  it  in  size 

and  general  coloration,  but  may  be  distinguished  from  it  by  the  following  characters: 

—   Sub-genital  plate  of  the  male  feebly  but  distinctly  tubereulate  sub-apically;  the 

upper  valves  of  the  ovipositor  of  the  female  narrower  at  base  in  side  view;  the  pro- 
notum  is  more  elongate  and  slightly  inflated,  its  sides  and  toj)  slightly  convex  instead 

of  straight,  its  lateral  lobes  less  dee]),  and  the  longitudinal  fuscous  stripe  thereon 

broader  anteriorly,  of  nearly  equal  widtli  throughout,  covering  one-half  or  more  of 

their  depth;  the  tegmina  are  slightly  more  elongate,  the  eyes  of  the  male  are  large 

and  very  prominent,  anil  the  vertex  of  the  head  narrower,  more  prominent,  and 

rather  deejily  silicate. 

Three  males,  three  females;  iMeridian,  Mi.ss.,  July  16. 

Melanoplus  tribuloides  sp.  nov. 

Similar  to  M.  trihulus  but  with  the  digits  of  the  furcula  much  wider  and  longer, 

flattened,  from  enlarged  bases,  in  length  equalling  or  exceeding  the  middle  breadth 

of  the  cerci;  the  cerci  narrower  in  the  miildle. 

Two  males,  three  females;  Cheaha  Mt.,  Ala.  2000-2400  feet. 

One  male,  two  females;  Turnipseed’s  Ranch,  1000  feet,  iH'ar  base  of  Cheaha  Mt. 

Melanoplus  tuberculatus  s|).  nov. 

\   rather  small,  inconspicuous  species,  long-winged,  flavescent  brown  in  color, 

with  tinspotted  tegmina,  faintly  barred  hind  femora,  and  very  jiale  yellowish  green 

hind  tibiae.  Fuscous  strijie  of  the  lateral  lobes  of  the  jironotum  restricted  to  the 
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prozona,  brownish,  sometimes  obsolete.  Sub-genital  plate  of  the  male  seen  from 

above  smoothly  rounded  posteriorly,  its  ventral  outline  from  the  side  smoothly  convex, 

terminating  posteriorly  in  an  upwardly  directed,  acute,  sub-apical  tubercle,  the  lateral 

margins  ampliate  at  base.  Last  dorsal  segment  of  abdomen  of  male  emarginate 

at  origin  of  furcula,  the  latter  consi.sting  of  a   pair  of  short,  triangular,  flattened  proc- 

esses from  expanded  bases  on  the  segment,  scarcely  as  long  as  the  segment,  parallel, 

and  widely  separated.  Cerci  short,  but  little  longer  than  their  basal  width,  wide 

and  very  stout  at  base,  tapering  rapidly,  the  apical  half  sub-equal,  tapering  to  a 

rounded  apex,  bent  strongly  upward  and  inward,  the  apex  flattened  and  a   little 

reflexed.  Tegmina  a   little  surpassing  (c?)  or  about  reaching  (9)  the  hind  knees. 

Body:  (5*,  18-22;  9,  19-27.  Tegmina:  d',  14-18;  9,  16-19.  Hind  fern.: 

(d,  11-12;  9,  1.3-15  mm. 

Eleven  males,  three  females;  Quanah,  Texas,  Aug.  21. 

One  male;  Wichita  Falls,  Texas,  Aug.  15. 

Melanoplus  scudderi  latus  var.  nov. 

Two  males  from  Bonita,  Te.xas,  which  I   refer  to  this  species  with  some  doubt, 

possess  exceptionally  broad  cerci,  the  depth  nearly  or  quite  equalling  the  length, 

the  lower  margin  very  strongly  convex.  To  this  form  I   apply  provisionally  the 
varietal  name  latus. 
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THE  SWARMING  OF  CULEX  PIPIEXS. 

BY  FREDERICK  KN'.\B,  W.\.SHINGTON',  1).  C. 

It  ha.s  been  the  writer’s  good  fortune  to  observe  the  swarming  and  mating  of 

Culex  u])on  four  consecutive  evenings,  ( Ictober  1.1-18,  1904.  Many  notices 
of  the  swarming  of  Culicidae  and  related  forms  have  a])])eared,  but  most  of  the 

accounts  deal  with  the  swarming  sini])ly  as  a   remarkable  phenomenon  while  its  sig- 

nificance escaped  them.  It  therefore  seems  worth  while  to  record  my  own  observa- 

tions. Following  these  I   shall  give  the  more  interesting  data  of  j)revious  writers, 

and  at  the  end,  a   bibliography  of  the  subject. 

iMy  observations  were  made  at  Urbana,  Illinois,  under  exceptionally  favorable 

conditions.  Although  the  country  about  Urbana  is  well  drained  and  there  is  but 

little  water,  mosquitoes  were  remarkably  abundant.  As  far  as  could  be  determined 

all  came  from  one  source.  On  the  outskirts  of  the  town  is  a   small  stream,  known 

as  the  Salt  Fork,  which,  (hiring  dry  weather,  liecomes  jiractically  stagnant.  About 

a   mile  up  the  stream  the  water  was  polluted  by  the  discharge  from  an  abattoir.  The 

foulne.ss  of  the  water  was  such  that  the  fish  normally  present  in  the  stream  were  all 

destroyed  and  thus  an  ideal  breeding-place  for  mosquitoes  was  created.  Fiarly  in 

October  the  writer  found  the  larvae  of  Culex  pipiens  present  in  immense  numbers, 

and  when  the  shrubbery  bordering  the  stream  was  disturbed  the  imagos  rose  in 

great  clouds.  '^Idiese  mosipiitoes,  however,  showed  no  inclination  to  leave  the  water- 
side and  would  quickly  return  to  the  shelter  of  the  marginal  vegetation. 

October  1.1  was  a   warm  autumn  day  and  its  close  was  marked  by  one  of  those 

clear  calm  evenings  when  not  a   leaf  stirs  and  the  air  a])])ears  to  be  perfectly  still. 

-\t  five  o’clock  the  writer  was  crossing  a   corn-field  not  far  from  the  stream.  The 
sun  was  already  near  the  horizon  and  its  direct  rays  were  cut  off  by  an  intervening 

line  of  tall  trees.  IVhen  near  the  middle  of  the  field  a   cloud  of  mosquitoes  was 

noticed  directly  overhead.  The  lowest  mosejuitoes  were  about  the  writer’s  head 
and  shoulders,  the  topmost  ones  perhaps  five  feet  higher;  the  transverse  diameter 

of  the  swarm  was  about  two  feet.  The  high-keyi'd  pijiing,  vibrating  between  two 

notes  in  con.stant  rajiid  reiteration,  was  very  distinct.  ’Fhe  variations  in  tone  seemed 
to  correspond  to  the  upward  and  downward  movements  of  the  individuals,  lu  the 

light  of  the  succeeding  observations  it  would  seem  that  this  swarm  had  been  formiug 

above  the  writer’s  head  from  the  time  he  entered  the  field.  The  swarm  was  watched 
for  about  twenty  minutes.  The  individuals  in  the  swarm  flew  up  and  down  amongst 
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each  other  with  a   kind  of  weaving  motion  —   a   downward  and  forward  plunge  and 

back  again,  performed  witlioiit  unison  or  regularity.  The  movement.s  were  suffi- 

ciently slow  to  allow  the  plumed  antennae  of  the  males  to  be  clearly  distinguished 

and  it  a]>peared  that  the  swarm  t\as  composed  wholly  of  males.  Once  a   female 

was  seen  to  dash  into  the  midst  of  the  swarm  and  emerge  on  the  other  side  united 

with  a   male.  The  insect-net  was  swept  through  the  swarm  a   number  of  times.  At 

each  stroke  the  mosquitoes  would  disjierse  somewhat  but  returned  at  once  to  their 

former  position  and  continued  their  dance,  and  there  was  no  perceptible  diminution 

of  their  numbers.  An  examination  of  the  captures  showed  897  males  and  four  females. 

This  count  includes  the  female  observed  passing  through  the  swarm,  as  narrated 

above,  and  it  is  obvious  that  the  other  three  females  in  the  capture  are  not  to  be  con- 

sidered as  members  of  the  swarm.  They  may  have  entered  the  swarm  unnoticed 

in  the  manner  described,  or  they  may  even  have  been  hcjvcring  about  outside  of  it. 

The  observations  of  T.  II.  Taylor  (in  Miall  &   Hammond,  The  Harlequin  Fly)  show 

a   like  condition  in  Chironomus.  On  a   still  evening  his  captures  from  a   swarm  were 

700  males,  no  females.  On  a   windy  evening,  when  the  swarm  was  thrown  more  or 

less  into  disorder  by  the  breeze,  a   capture  of  4300  specimens  included  22  females. 

Upon  turning  to  leave  the  mosquito-swarm  another  one  was  discovered  close  by, 

hovering  over  and  about  a   corn-stook.  The  swarm,  extended  about  half  way  down 

the  sitle  of  the  stook  and  kept  on  the  south  side  of  it,  the  mosquitoes  all  facing  north- 

ward. Although  there  was  no  perceptible  breeze  it  was  tliought  that  the  attitude 

of  the  mosquitoes  was  in  response  to  a   current  of  air  and  subsequent  observations 

confirmed  this  supposition.  It  w'as  but  seldom  that  one  of  the  mos(juitoes  alighted 
on  the  corn,  and  as  in  the  cloud  first  observed,  all  appeared  to  be  males.  A   round 

of  the  field  showed  that  each  corn-stook  had  its  swarm  of  moscpiitoes,  and  further- 

more, single  stalks  that  remained  standing  had  small  swarms  dancing  over  them  — 

sometimes  of  only  six  or  eight  individuals  —   .md  the  bushes  and  small  trees  on  the 

edge  of  the  field  had  their  swarms.  In  every  case  the  mosquitoes  faced  northward 

ami  the  swarm  kept  on  the  south  side  of  the  object  of  attraction.  Always  the  mos- 

quitoes gathered  over  some  }>rominent  object  such  as  a   tree  or  a   jirojecting  branch, 

a   bush,  a   corn-stook  or  a   person.  In  this  last  case  the  swarm  would  move  with  the 

person  and  the  only  way  to  get  rid  of  it  was  by  passing  under  some  taller  object  where 

the  sw'arm  would  then  remain. 

On  the  following  evening  at  five  o’clock  the  field  was  again  visited.  Upon  ap- 
jiroaching  the  region  of  the  creek  swarms  of  moscpiitoes  were  noted  over  every  tall 

object  —   at  the  tops  of  telephone-poles,  orchard-trees  and  shrubbery.  On  a   very 

tall  elm,  standing  alone  in  a   pasture,  a   swaim  was  dancing  before  a   projecting  branch 
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In  the  corn-field  the  swarms  were  found,  as  on  the  evening  before,  over  every  prominent 

object  and  as  the  writer  entered  the  field  a   swarm  immediately  began  to  form  over 

his  head.  This  time,  however,  the  jiosition  of  the  swarms  in  relation  to  the  objects 

was  the  opposite  of  the  evening  before  —   the  moscpiitoes  were  now  all  facing  south- 

ward and  they  kej)t  on  the  north  side  of  the  objects.  The  trees  on  the  south  side 

of  the  field,  some  of  them  25  or  30  feet  high,  had  immense  clouds  on  their  north  sides. 

As  on  the  evening  before,  there  was  no  ]ierceptible  breeze  but  the  drift  of  smoke 
showed  that  there  was  a   current  of  air  from  the  .south.  Station  was  taken  near  the 

row  of  trees  bordering  the  field  and  some  swarms  dancing  before  projecting  limbs 

ke|)t  under  observation.  Repeatedly  females  were  seen  to  issue  from  the  foliage, 

dash  into  the  swarm,  and  emerge  united  with  a   male.  IVhen  in  copula  the  male 

and  female  face  in  opposite  directions,  their  bodies  in  a   horizontal  plane;  the  female 

dragging  the  male  after  her.*  The  pair  (or  rather  the  female)  would  fly  upward  for 

a   while  and  then  slowly  drift  towards  the  ground.  Once  a   pair  in  copula  was  seen 

to  issue  from  one  swarm  and  plunge  into  another  swarm  elo.se  by.  The  pair  made 

great  haste  to  e.xtricate  itself  while  the  swarm  was  immediately  thrown  into  frantic 

e.xcitement  and  the  mosquitoes  danced  u]i  and  down  at  a   furious  pace  for  some 

time,  until  at  last  the  ordinary  measure  of  speed  was  regained.  With  the  growing 
darkness  the  excitement  in  the  swarms  increased  and  the  movements  became  more 

rapid.  Few  successful  unions  now  took  place.  Females  entering  the  swarm  would 

be  pounced  upon  by  two  or  three  males,  and  together,  tumbling  over  each  other, 

they  would  fall  to  the  ground  and  there  separate.  Towards  the  last  no  more  females 

appeared  and  with  the  increasing  darkness  the  swarms  rapidly  tliminished,  the  males 

flying  off  into  the  air. 

At  five  o’clock  on  the  following  evening  the  swarms  were  found  as  before,  dancing 
over  every  object  projecting  above  the  general  level.  Single  mosquitoes  were  seen 

flying  rapidly  and  straight.  These  looked  larger  than  the  dancing  males  and  when 

captured  proved  to  be  females.  The  air  was  again  very  still  with  a   current  from  the 

south  and,  as  before,  the  dancing  males  faced  towards  it  and  ke])t  on  the  opposite 

side  of  the  objects.  The  west  side  of  the  field  was  bounded  by  tall  trees  and  high  up 

on  these,  at  lea.st  fifty  feet  from  the  ground,  before  projecting  branches,  clouds  of 

mosquitoes  could  be  distinguished  while  lower  down  on  these  trees  there  were  none. 

Station  was  taken  at  a   corn-stook  to  determine  how  long  the  dance  would  continue. 

As  the  darkness  grew  the  numbers  began  to  diminish,  and  at  5.50,  when  the  darkness 

*Goeldi  (Os  mosquitos  no  Pard,  1905,  p.  74.  pi.  I.  fig.  3a)  describes  ami  figures  the  copulation  of 
Siegomyia  calopus.  In  that  species  the  male  clings  to  the  under  side  of  the  female. 
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was  almost  complete,  the  last  male  flew  away.  The  departing  males  flew  upward 

and  none  of  them  alighteil  on  the  stook. 

On  the  fourth  evening  the  field  was  visited  nearly  an  hour  earlier  than  before. 

The  sun  was  still  shining  and  there  were  no  moscpiitoes  present.  Later,  when  the 

sun  had  disappeared  behind  the  trees,  the  swarms  were  again  present  just  as  on  the 

previous  evenings.  On  this  evening,  however,  there  was  quite  a   breeze  blowing  and 

the  mosquitoes  could  not  maintain  their  jrosition  over  the  projecting  objects  and 

swarmed  altogether  on  the  leeward  side  of  them.  Otherwise  their  behavior  was 

much  the  same,  only  that  the  freshening  wind  occasionally  threw  the  swarms  into 

confusion  and  greater  activity.  Rain  and  cold  weather  followed  the  ne.xt  day  and 

put  an  end  to  further  observations  and  [)resumably  to  the  swarming. 

There  are  many  records  of  swarms  of  Culicidae  and  related  forms,  although  in 

many  cases  there  is  no  exact  indication  of  the  identity  of  the  insects  in  question.  1 

am  convinced  that  all  such  records,  in  so  far  as  they  refer  to  swarms  of  the  nature 

described  above,  apply  to  Nemocera  and  probably  in  every  case  either  to  Culicidae 

or  Chironomidae.  I   believe  that  these  swarms  of  dancing  males,  congregated  for 

sexual  intercourse,  are  |ieculiar  to  the  Nemocera.  INIany  of  the  records  from  un- 

traineil  observers,  called  forth  by  the  appearance  of  these  Diptera  in  extraordinary 

numbers,  though  incomplete,  are  nevertheless  of  interest.  In  nearly  all  of  them  the 

fact  that  the  swarming  leads  to  sexual  union  has  been  entirely  overlooked. 

Moufet,  in  1034,  alrearly  s]reaks  of  these  swarms  and  notes  how  they  gather  at 

the  gables  of  houses  and  over  the  heads  of  people  passing  over  bridges.  It  should 

be  noted  that  in  his  chapter  “   De  Culicidum”  the  Culiciilae  and  Chironomidae  are 
not  distinguished,  as  indeed  has  been  the  case  with  many  a   writer  since. 

The  oldest  record  of  the  copulation  of  Culex  ap]iears  to  be  that  of  the  Spaniard 

Diego  Reviglias,  communicated  to  the  Lcopold-Carolinian  Academy  in  a   letter  dated 

4   March,  1728,  but  not  published  until  1737.  Reviglias  observed  under  the  micro- 

scope, and  described  at  considerable  length,  the  sexual  union  anil  the  copulatory 

apparatus  of  the  mosquito.  He  treats  his  discovery  as  a   very  important  one,  which 

indeed  it  was  in  those  days  of  lingering  belief  in  spontaneous  generation.  However 

he  does  not  mention  swarming  and  there  is  reason  to  believe  that  he  had  before  him 

a   s|)ecies  which  does  not  swarm  —   a   matter  which  1   shall  take  up  again  farther  on. 
Later  the  French  commander  Godeheu  de  Riville  also  claimed  as  the  first  his  obser- 

vation of  the  copulation  of  mosquitoes,  made  on  board  his  ship.  The  account  is  quite 

detailed  and  it  is  evident  that  in  this  case  likewise  copulation  took  place  without 

swarming.  I   shall  treat  of  this  article  more  at  length  in  another  place. 

Perhaps  the  earliest  definite  record  of  mosquitoes  swarming  is  that  by  Swinton, 
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puhlislied  in  1798.  Swinton  descrihe.s  some  swarms  which  he,  together  with  a   friend, 

witnessed  on  August  20,  1766,  in  a   garden  at  Oxford.  The  account  has  been  drawn 

upon  by  later  writers  but  I   rpiote  it  here  as  it  brings  out  very  clearly  the  habit  of  con- 

gregating over  prominent  objects.  There  can  be  little  doubt  that  the  swarms  in 

cpiestion  were  Culices  as  Swinton  especially  remarks  upon  the  great  annoyance 

catised  that  season  by  the  bites  of  the  unusually  abundant  “gnats.”  He  relates 

that  “about  half  an  hour  before  sunset,  such  an  immense  number  of  gnats  filled 
the  atmosphere  in  which  we  breathe,  as  I   had  never  seen  before.  e   both  of  us 

also  then  observed  six  columns,  formed  iutirely  of  these  insects,  ascending  from  the 

tops  of  six  boughs  of  an  a[)ple-tree,  *   *   *   to  the  height  of  at  least  fifty  or  sixty  feet. 

Two  of  these  columns  seemed  perfectly  erect  and  jterpendicular,  three  of  them 

oblique,  and  one  approached  somewhat  towards  a   pyramidal  form.”  He  further 
relates  that  other  swarms  were  seen  in  the  vicinity  on  the  same  evening.  In  con- 

clusion he  states:  “   I   have  been  informed  by  the  Reverend  Dr.  Wyndham,  arden 
of  Wadham  College  in  this  University,  that,  about  thirty  years  ago,  many  columns 

of  gnats  were  ])erceived  to  rise  from  the  top  of  the  steeple  of  the  cathedral  church 

at  Salisbury,  by  a   considerable  number  of  |)eo])le.  He  likewi.se  declareil,  that  these 

columns  were  seen  both  by  himself  and  the  Reverend  Dr.  .John  Clarke,  then  Dean 

of  .Salisbury;  that,  at  a   small  distance,  they  resembled  smoke;  and  that  this  at  first 

occasioned  a   sort  of  alarm,  many  believing  that  the  church  was  on  fire.” 
There  are  a   numlter  of  accounts  t)f  such  swarms  about  church  steeples  causing 

alarm  of  fire.  We  have  them  from  (fermar  (1813),  Roll,  Kitin'  and  .Spence,  and 
Hagen.  Roll  records  three  such  swarms.  One  of  them  on  the  steeple  of  the  Nicolai 

church  in  Hamburg  took  place  on  a   .June  evening  at  nine  oclock.  The  discovery 

of  the  true  nature  of  the  apparent  smoke,  after  the  fire-department  had  been  called 

to  the  spot,  caused  great  merriment  in  the  crowd  of  sjx'ctators.  In  1807,  when  the 

St.  IMary’s  church  in  Xeubrandenburg  .served  as  a   jtowder  magazine,  the  sudden 
news  that  the  steeple  was  on  fire  caused  many  of  the  inhabitants  to  flee  jirecipitately 

from  the  city.  As  the  column  of  smoke  about  the  steeple  did  not  increa.se,  some 

courageous  men  finally  ventured  onto  the  tower  and  discovered  that  the  source  of 

alarm  was  an  immen.se  swarm  of  gnats.  Another  swarm  was  observed  about  the 

cross  of  this  same  cliurch-steejtle,  at  a   height  of  300  feet,  on  the  afternoon  of  Atigust 

20,  1859.  Hagen  relates  that  dense  swarms  of  gnats  about  the  clmrch-stee])le  at 
Fischhausen  caused  an  alarm  of  fire  which  has  earned  for  the  inhabitants  the  nick- 

name of  “]\Iucken])eitscher.”  Koch  has  reported  a   swarm  from  the  wings  of  a 
windmill,  at  a   height  of  |ierhaps  a   htmdred  feet  from  the  ground,  curled  by  the  breeze 

and  resembling  smoke. 
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Ilaliday  states  that  Cule.v  detritus*  occurs  at  Holvwood,  County  Down,  “in  mul- 
titudes, during  the  day  among  hedges  on  the  seacoast,  in  the  evening  in  columns 

about  the  tops  of  trees,  appearing  like  smoke  at  the  distance  of  a   furlong.”  Weyen- 
bergh  records  two  swarms  of  Culex  pipiens  from  the  vicinity  of  Haarlem,  observed 

in  18.57,  dancing  in  jierpendicular  columns. 

Mott  gives  an  interesting  account  of  an  unusual  gathering  of  gnats  observed  by 

him  in  1879.  As  the  article  is  not  generally  accessible  and  describes  well  the  j)henom- 

enon,  I   quote  it  nearly  in  full.  “On  the  evening  of  September  1st,  between  si.\  and 
seven,  after  a   fine,  sunny  day,  the  sky  being  clear,  and  the  full  moon  just  rising  as  the 

sun  went  down  there  was  a   grand  festival  among  the  gnats.  Above  the  tops  of  the 

trees  and  hedge-rows  in  the  low  meadows  north  of  Leicester  these  little  Diptera  were 

out  in  immense  numbers.  *   *   They  assembled  in  groups  of  various  shapes,  some- 

times a   vertical  column  from  6   ft.  to  20  ft.  high,  and  1   ft.  to  3   ft.  diameter,  rose  from 

a   tree  top  like  a   pillar  of  smoke.  Sometimes  a   sheet  4   ft.  or  5   ft.  high  and  10  ft.  long 

hung  above  the  hedgerow,  Imt  seemed  never  more  than  a   foot  or  so  in  thickness. 

The  following  evening,  at  the  same  hour,  the  sky  being  more  clouded,  a   few  gnats 

only  were  to  be  seen;  but  on  the  evening  of  the  6th,  with  the  sky  again  cloudy,  there 

was  a   still  more  remarkable  display  of  gnat  life.  The  little  creatures  were  out  again 

in  millions,  but  this  time  the  vertical  column  formation  was  adopted  by  nearly  the 

whole  of  them.  These  columns  rose  from  the  hedges  on  either  side  of  the  road,  and 

were  visible  for  half  a   mile  a-head  at  irregular  distances,  averaging,  perhaps,  21  ft. 

or  15  ft.  They  formed  an  avenue  of  such  a   singular  and  unusual  appearance  that 

everyone  who  passed  along  the  road  paused  at  intervals  to  watch  and  womler  at  them. 

This  ])iece  of  road  is  about  half  a   mile  long,  on  the  top  of  an  embankment  which 

carries  it  over  the  low  meadows  and  the  river.  At  the  farther  end  there  are  a   num- 

ber of  trees,  and  from  the  top  of  nearly  every  tree  three  or  four  of  the  strange,  smoke- 

like columns  could  be  seen  standing  up  in  the  air,  always  straight  but  not  always 

vertical,  some  of  them  being  inclined  at  small  angles.  *   *   On  watching  one  of  the 

columns  closely,  it  was  a]iparent  that  all  the  gnats  had  their  heads  one  way,  facing 

the  breeze,  whieh,  however,  was  a   very  light  one.  It  was  a   calm  evening;  what  air- 
current  there  was  came  from  the  south-east.  It  seemed  to  be  sufficient  occasionally 

to  pre.ss  back  the  column  a   few  inches  from  its  normal  position,  and  whenever  this 

happened  the  whole  body  of  gnats  jerked  themselves  forward  again  with  one  per- 

fectly synchronous  impulse.” 
A   picturescpie  account  of  a   remarkable  swarming  of  Culices,  at  Lewisham  Road 

*   Haliday’s  Culex  detritus  greatly  resembles  the  common  Culex  pipiens  and  most  probably  the 
observation  should  be  credited  to  the  latter  species. 
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near  London,  is  given  In’  Douglas.  During  ten  days  he  observed  “the  air  tliiek  with 
millions  of  them,  at  times  charging  in  close  column  uj)  the  road,  like  a   squadron  of 

cavalry,  at  other  times  engaged  in  dancing  uj)  and  down,  after  the  manner  of  their 

race.”  These  swarms  were  in  evidence  only  during  the  hour  before  dark  and  it 
apjicars  were  over  or  near  the  road,  within  reach  of  the  riding  whips  and  sticks  of  the 

“ pmfannin  rulgihs'.”  Near  by  “are  several  tall  trees,  and  round  the  top  of  the  high- 
est one  only,  at  the  same  hour  of  the  evening  that  the  periodical  saltatory  performances 

are  going  on  in  the  road,  enormous  swarms  of  gnats  congregate.  At  first  they  a])pear 

as  a   small  black  cloud  curling  about  the  ends  of  the  branches,  and  soon,  when  the  air 

is  calm,  rising  in  a   close  column,  like  smoke  from  a   chimney,  for  a   distance  of  some 

20  or  30  feet,  the  bulk  gradually  becoming  more  grey  and  attenuated  until  lost  to 

sight  in  the  u])ward  progress.  IMien  a   breeze  is  moving,  the  insects,  always  pre- 

serving clo.se  order,  are  blown  out  laterally,  and  after  skirmishing  with  the  wind 

return  to  their  cover  among  the  top  leaves  of  the  tree.”  This  last  remark  may  be  an 
assumption  and  at  such  distance  from  the  ground  could  hardly  have  been  baseil  upon 

actual  observation.  Douglas  suspects  that  the  species  in  the  tree  w’as  “not  the  same 

as  that  of  the  acrobats  of  the  road,”  and  with  right;  unfortunately  neither  form  was 
definitely  identified.  It  further  appears  from  the  remarks  of  Douglas  that  the.se 

swarms  are  an  annual  occurrence,  only  that  the  number  of  individuals  varies 

greatly  from  year  to  year. 

In  all  the  foregoing  notes  the  writers  failed  to  notice  the  true  function  of  these 

gatherings  of  Xemocera.  However  it  had  not  escaped  that  keen  observer  Gilbert 

White.  He  was  evidently  uncertain  of  the  identity  of  the  insects  concerned,  for  in  his 

posthumou.sly  published  notes  he  calls  them  “empcdes  or  tipulae.”  Speaking  of 

their  swarms  at  evening  he  says:  “At  this  juncture  they  sjwrt  and  copulate;  as  it 
grows  more  ilark  they  retire.  All  ilay  they  hide  in  the  hedges.  As  they  ri.se  in  a 

cloud  they  ajijiear  like  smoke.”  No  further  mention  of  co])ulation  in  connection 

with  swarming  a|)pears  until  Taschenberg’s  popular  account  of  Culex  pipieri.s,  ]iub- 
lished  in  1882.  He  notes  their  habit  of  gathering  at  the  gables  of  houses  and  other 

prominences  and  describes  how  the  females  fly  to  the  swarm  of  males  to  effect  copu- 

lation. In  the  notes  on  the  swarming  of  Chironomidae  which  follow,  Taschenberg 

describes  the  formation  over  trees  ami  in  tall  columns,  and  we  are  left  to  infer  that 

the  Culex  swarms  do  not  assume  the  columnar  form  —   at  least  not  in  the  same  degree. 

Theobald’s  brief,  disjointed  notes  on  the  ])airing  and  swarming  of  mosrpiitoes 
would  hardly  convey  the  correct  impression  to  the  lay  mind.  He  corroborates  Tasch- 

enberg’s statement  that  in  Culex  pipien.s-  the  females  fly  to  the  males  to  copulate  but 
he  failed  to  note  that  the  males  congregate  about  prominent  objects.  The  brief 
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remarks  on  tlie  swarming  of  Cule.v  cantons,  observed  twice  tjy  Theobald  in  the  fens, 

shows  a   distinct  mode  of  swarming  in  this  species.  Tliese  swarms,  composed  of 

both  sexes,  formed  dense  clouds  which  quite  darkened  the  air.  “These  insect-clouds 
Avere  constantly  moving  up  and  down  about  ten  to  twelve  feet  above  the  ground. 

At  times  the  noise  they  produced  could  be  heard  a   (juarter  of  a   mile  off,  then  it  woidd 

suddenly  cease  for  some  time  and  commence  again.”  It  is  to  be  supposed  that  Mr. 
Theobald  is  not  to  be  taken  literally  when  he  says  the  insect  clouds  were  constantly 

moving  up  and  down  but  that  the  motion  applies  to  the  individuals  in  the  swarms,  as 

in  the  foregoing  observations. 

Radi  has  written  two  most  interesting  and  suggestive  papers  on  the  light-reac- 

tions of  Arthrojiods  and  a   great  part  of  his  discussion  is  based  on  the  behavior  of 

swarming  insects,  particularly  of  Culicids  and  Chironomids.  It  Avould  lead  too  far 

to  enter  into  a   discussion  of  these  papers,  but  the  fact  is  lirought  out  that  these  insects 

orient  themselves  towards  some  definite  object  which  is  differentiated  from  its  sur- 

roundings either  by  greater  prominence  or  a   difference  in  color.  He  not  only  cites 

instances  of  orientation  toAvards  trees,  bushes,  sign-posts,  or  even  heads  of  grass,  but 

others  Avhere  the  SAvarms  hoA-ered  o\’er  paths  through  fields,  or  spots  of  ditferent  color 

but  not  elevated  aboA'e  the  surroundings.  The  swarms  oA’er  spots  on  the  ground  in 
all  probability  belong  to  different  species  from  those  attracted  to  prominent  objects. 

Radi  confesses  that  he  made  no  attempt  at  close  determination  of  the  in.sects  under 

observation  and  it  is  evident  that  he  had  no  conception  of  the  number  of  forms  of 

similar  but  distinct  habits  that  he  might  have  before  him.  In  consequence  his 

statements  are  far  too  general  and  much  that  might  haA'e  been  used  for  or  against  his 
contention  has  escaped  him. 

Little  as  Ave  yet  knoAv  of  the  subject,  it  Avill  be  Avell  to  state  right  here  that,  even 

Avithin  the  Culicidae,  there  is  not  only  a   marked  diA’ersity  in  the  mode  of  SAA’arming 
of  ditferent  species,  but  that  there  are  many  forms  which  do  not  swarm  at  all.  In 

the  case  of  the  almost  exclusi\'ely  house-inhabiting  Stegomyia  calopus,  as  Goeldi  has 

shoAvn,  there  are  no  such  sAA'arms  as  in  Cule.v  proper.  The  males  congregate  in  little 
groups  of  15  or  20,  hovering  over  the  corner  of  a   cabinet  or  other  prominent  object, 

and  pounce  upon  the  females  that  come  Avithin  range.  I   can  add  that  copulation 

frequently  takes  place  Avhen  there  is  no  evidence  of  even  such  Aveak  sAvarms.  It 

should  be  noted  that  in  Stegomyia  co])ulation  takes  place  during  the  brightest  j)art 

of  the  day.  On  the  other  hand  I   have  u])on  two  occasions  observeil  small  sAAarms 

of  Stegomyia  (presumal)ly  males)  hovering  over  the  heads  of  persons,  in  both  cases 

shortly  before  sunset.  Once  this  occurred  ujion  the  hotel-verantla  at  Cordoba, 

[Mexico,  and  again  in  the  street  at  Acapulco,  OAer  the  heads  of  passers  and  keeping 

along  with  them.  In  this  case  the  meaning  of  the  SAvarms  would  be  hard  to  inter- 
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Upon  a   recent  trip  to  the  west  coast  Dr.  H.  G.  Dyar  found  a   pair  of  CiiUseta 

consobrinii.t  in  copula,  resting;  on  the  under  side  of  a   hoard.  This  observation  shows 

a   wide  departure  from  the  short  copulatorv  act  of  Ciilc.r  and  Stegomyia. 

The  crab-hole  inhabitin';  Deinoceriies  cancer  swarms  during  the  short  twilight 

period  just  outside  the  crab-holes  and  copulation  takes  ])lace  then. 

Goeldi  has  given  a   vivid  account  of  the  swarming  of  the  common  house-mos- 

qtiito  of  Para  which  he  designates  as  Culex  jatigans.  Swarming  takes  place  indoors 

when  it  is  nearly  or  cpiite  dark  and  there  are  separate  swarms  of  males  and  of  females. 

Such  peculiar  mating-habits  surely  indicate  a   distinct  sjiecies.  In  the  case  of  our 

Culex  pipiens  the  males  are  never  found  in  houses  —   unless,  indeed,  they  hajjpen  to 
come  from  larvae  developed  indoors. 

Mr.  E.  A.  Schwarz  has  kindly  placed  at  my  disposal  his  observations  made  on 

a   species  of  Culex,  probably  the  Culex  cuhensis  of  Bigot,  at  Cayamas  in  Cuba.  The 

swarming  occurred  in  the  house,  always  on  the  side  away  from  the  sun,  and  when  it 

was  almost  fully  dark.  The  moscjuitoes  could  only  be  seen  against  the  sky,  when 

between  the  observer  and  the  open  doors  and  windows  and  close  observation  was 

impossible  under  the  circumstances.  However,  the  swarms  in  this  case  were  made 

up  of  both  se.xes  anil  copulation  freely  took  place.  A   capture  of  60  specimens  from 
such  a   swarm  contains  44  males  and  16  females. 

In  conclusion  the  curious  reaction  of  a   mosquito  swarm  to  sound,  related  to 

Ostcn  Sacken  by  a   Cuban  naturalist,  seems  worthy  of  notice.  While  a   swarm  of 

mosquitoes  was  hovering  over  the  head  of  the  observer  a   banil  was  playing  at  a   dis- 

tance. IMienever  the  note  A   was  struck  the  mosquitoes  were  all  jirecipitated  down- 

ward, striking  against  the  face  of  the  observer.  A   similar  and  quite  independent 

observation  is  recorded  by  Howard. 

The  bringing  together  of  these  notes  shows  how  very  meagre  our  knowledge  of 

this  interesting  subject  is  and  it  is  to  be  hoped  that  it  will  stimulate  others  to  further 

observations.  No  claim  of  comjdeteness  is  made  for  the  following  bibliography. 

The  works  not  seen  by  the  writer  are  indicated  with  an  *. 
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WANTED — Eggs,  larvae  or  pupae  of  grasshoppers,  dragon-flies,  beetles,  bugs,  etc.  Will  give 
tropical  butterflies  in  exchange.  Denton  Bros.,  Wellesley,  Mass. 

WANTED — Material  for  the  study  of  the  hybrid  or  polymorphic  butterflies  of  the  genus  Basilarchia 

including  larvae  or  pupae  of  arthcmis  or  asiyanax,  imagos  of  'proserpina  or  arthechippus  or  any  specimens 
showing  unusual  characters.  Liberal  exchange.  Specimens  retained  will  be  deposited  in  Museum  of 
Comparative  Zoology.  W.  L.  W.  Field,  Milton.  Mass. 

LEPIDOPTER.\ — For  exchange,  fertile  eggs  of  Hemilcuca  maia.  Alfred  C.  Sampson.  Sharon.  Mass. 
I   have  a   few  specimens  of  C.  calleta  and  cinctu^  to  exchange  for  rare  Sphingidae  or  Pupae  of  same. 

W'.  T.  Buxton.  17  Walter  St..  Somerville.  Mass. 

WANTED — Ova,  larvae  or  pupae  of  Limenitis  vrsxda  and  arthcmis.  Will  give  cash  or  exchange. 
H.  H.  Newcomb.  35  Court  St.,  Boston.  Mass. 

Will  collect  Diptera.  Hymenoptera.  Hemiptera  and  Coleoptera.  Would  like  in  exchange,  quantities 

of  named  or  unnamed  Buprestidae,  Scarabaeidae,  Cerarnbycidae  and  Chrysomelidae.  Please  write  imme- 
diately to  G.  Chagnon,  P.  O.  Box  186.  Montreal,  Canada. 

Correspondence  desired  regarding  Rhopalocera  of  North  and  South  America,  especially  Argynnis, 
Papilio,  Morpho,  Caligo.  Exchange  or  otherwise.  T.  H.  Shepherd,  15  Hope  View,  Carr  Lane,  Shipley, 
Yorks.,  England. 

EASTERN  MASS.  MOTHS  W.A.NTED  in  exchange  for  same.  Al.so,  reliable  colored  sketches  of 
larvae  of  same.  C.  V.  Blackburn,  101  Pine  St..  Woburn.  Mass. 

Am  willing  to  make  contracts  to  collect  for  the  season,  with  private  collectors,  museums,  colleges  or 
any  public  institution  for  insects  of  any  order  or  group  desired,  either  in  large  or  small  series.  Duplicates 
of  all  orders  for  sale  from  Colorado,  New  Mexico,  and  Arizona.  Correspondence  solicited.  Ernest  J. 
Oslar,  4535  Raleigh  St.  Alcott  P.  O.,  Denver.  Colorado. 

WANTED — Records  of  captures  of  Connecticut  insects — especially  the  rarer  species — for  the  prep- 
aration of  a   State  list.  Orthoptera  and  Hymenoptera  records  desired  at  once.  W.  E.  Britton,  State 

Entomologist,  New  Haven,  Conn. 

CICINDELID.VE  of  the  world  wanted.  Good  exchange  in  all  families  of  Coleoptera  offered.  H. 
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TO  ALL  INTERESTED  IN  ENTOAIOLOGY. 

The  initial  meeting  of  The  Entomological  Society  of  America  will  he  held  in 

New  York  City  in  connection  with  the  midwinter  meetings  of  the  American  Associa- 
tion for  the  Advancement  of  Science. 

This  society  has  been  organized  to  meet  the  need  of  a   national  entomological 

society  which  shall  represent  all  departments  of  entomology,  and  which  shall  hold  a 

place  in  American  entomology  similar  to  that  held  in  their  respective  countries  by 

the  great  foreign  entomological  .societies. 

It  is  ho])cd  that  this  movement  will  have  the  cooperation  of  all  of  the  existing 

entomological  societies  in  this  country  and  that  it  will  in  no  way  interfere  with  the 

succe.ss  of  any  of  them.  It  is  believed  that  a   strong  national  society  which  shall 

bring  together  workers  in  all  fields  of  entomology  will  tend  to  broaden  the  interests 

of  each,  and  to  strengthen  the  more  special  or  local  societies. 

The  amount  of  entomological  work  that  is  being  done  in  the  Lfnited  States  and 

Canada  is  great  compared  with  what  is  being  done  in  any  other  country;  it  is  fitting, 

therefore,  that  the  workers  in  this  field  should  be  united  in  a   national  society. 

On  another  page  there  is  given  the  report  of  the  committee  on  organization; 

and  an  invitation  is  hereby  extended  to  every  one  interested  in  entomology  to  join 

the  society.  Applications  for  membership  may  be  addressed  to  J.  II.  Co.mstock, 

Ithaca,  New  York. 

MELANOPLUS  VIRIDIPES  IN  NEW  ENGLAND. 

This  is  the  latest  addition  to  the  orthopterous  fauna  of  New  England.  On 

June  14  Mr.  C.  W.  Johnson  took  four  examples,  all  males,  at  North  Adams,  Mass., 

at  elevations  of  1100  to  1400  feet  on  the  foothills  of  l\It.  Grcylock.  They  were  found 

resting  on  bushes  in  highland  pastures  and  by  the  roadside. 

This  species  has  not  been  previously  reported  from  east  of  Ohio.  It  mature.s 

very  early,  in  June  or  possibly  the  latter  part  of  May,  and  perhaps  this  is  one  reason 

why  it  has  not  been  noticed  before. 
A.  P.  Morse. 
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THE  PATTERN  VARIATION  IN  THE  PUPA  OF  MELITAEA  CHALCE- 

DON.— PLATE  VHI. 

BY  LILIAN'  RAMSAY,  .STANFORD  UNIVERSITY,  CAL. 

Variation  in  color  pattern  Is  familiar  among  adult  insects.  If  color  pattern  is 

of  advantage  in  the  way  of  aiding  insects,  by  protective  resemblance,  mimicry,  warn- 

ing, recognition,  etc.,  in  the  struggle  for  e.xistence,  variations  in  the  pattern  are  the 

material  seized  on  by  natural  selection  upon  which  new  types  of  pattern  and  ulti- 

mately new  species  are  built.  That  is,  this  is  true  if  the  natural  selection  theory 

of  specie.s-forming  is  true. 

But  in.sects  have  a   .struggle  for  existence  in  their  immature  stages  as  well  as  in 

adult  condition  and  these  young  stages  must  be  protected  as  well  as  the  imaginal 
life.  Are  variations  as  numerous  and  as  marked  in  immature  characters  as  in  adult 

ones?  The  assumption  is,  of  course,  that  they  are,  but  as  a   matter  of  fact  there 

seem  to  be  few  specific  proofs  of  this  recorded  in  the  large  and  rapidly  growing  litera- 

ture of  variation.  As  a   simple  contribution  of  definite  data  of  variation  in  an  imma- 

ture character,  I   present  the  following  brief  statement  and  plate  showing  the  variation 

in  the  pattern  (black  markings  on  a   gray-green  ground)  of  the  antero-ventral  half 

of  the  naked  pupa  of  the  checker  spot  butterfly,  Melitaea  Chalcedon. 

The  series  examined  included  127  pupae  (chrysalids)  obtained  from  as  many 

nearly  full-grown  larvae  collected  at  one  time  in  one  place  on  the  University  campus 

and  reared  to  pupation  in  the  laboratory.  All  the  larvae  were  enclosed  in  a   single 

breeding  cage  and  hence  all  pupated  under  identical  environment.  The  variations 

may  be  looked  on  therefore  as  blastogenic  in  character. 

No  two  of  the  chrysalids  have  exactly  the  same  markings.  The  pattern  variation 

is  typically  continuous  or  gradatory,  any  two  types  being  perfectly  connected  by 

gradatory  inter-types.  Hence  no  statistical  tabulation  of  the  variation  can  be  made. 

The  twenty-four  types  figured  re])resent  the  range  of  variation  and  to  some  one  of 

them  can  be  referred  ajiproximately  any  chrysalid  examined.  But  actually  each 

figure  represents  accurately  the  jiattern  of  only  one  ]iarticular  specimen.  The  modal 

pattern  is  plainly  of  the  type  with  numerous  large  strong  blotches,  like  figs.  S,  16,  6 

and  the  like,  rather  than  of  the  le.ss  strongly  marked  type,  as  exemplified  by  figs.  23, 

10,  13  and  the  like. 

As  these  pupae  are  naked  and  wholly  exposed  to  discovery  by  roving  enemies 

they  mu.st  depend  largely  for  protection  on  a   dissimulating  color  pattern.  The 

variation  in  this  color  pattern  must  belong  therefore  distinctly  to  the  class  of  slight, 

continuous  variations  that  offer  themselves  as  ‘handles’  for  natural  selection:  that 

is,  they  mu.st  if  any  such  class  really  exists. 
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TIUCHOGRAMMA  PRETIOSA  RILEY.  (JVIROSITIOX A   RESUMpi 

.\LF.C.  AR.SE.NK  GIRAVI.T,  WASHIXGTOX,  1).  C. 

Lintner  ( 1S83),  in  I’syclie,  lias  given  an  accurate  and  .somewhat  detailed  account 

of  the  oviposition  of  tliLs  minute  and  very  interesting  egg-parasite,  which  ha.s  also 

been  co])ied  verbatim  in  his  second  report  on  the  injurious  and  other  insects  of  the 

state  of  N'ew  York  (Lintner,  188.')).  The  host  was  IReronun  n’6e.9?fSeopoli,  formerly 
Ncmatus  renirirosus  Klug. 

This  is  the  first  account  of  its  oviposition  published,  and  although  lacking  in  many 

details,  the  best  one  so  far  placed  on  record.  (   )thers  have  observed  and  briefly 

recorded  this  habit.  Riley  (188.5),  ([noting  Hubbard,  states  briefly  that  the  mother 

parasite  works  chiefly  by  day,  dej)ositing  two  ova  in  each  egg  of  Alabama  or  lleliothu-, 
often,  but  a   single  adult  emerged  from  the  host  eggs,  and  occasionally  three  were 

obtained.  Nothing  is  said  in  regard  to  the  manner  of  ovij)osition.  P\  W.  Mally 

(1902),  briefly  states  the  manner  of  oviposition,  with  some  details;  probably  he  had 

not  seen  Lintner’s  account.  The  host  was  llelwlhis  obsoleta  PYbricius,  and  the 

account  is  accurate  .so  far  as  given.  P'inally,  (.^uaintance  and  Brues  (1905),  give  a 
brief,  eondenscal  account  of  its  ovijjosition,  as  a   result  of  recent  studies.  The  fol- 

lowing is  but  an  enlargement  of  their  account. 

During  the  recent  investigations  on  the  cotton  bollwonn  {Hcliothbf  obsoleta 

P"abr.)  by  the  I'nited  States  Department  of  Agriculture,  in  Te.xas,  during  1904  the 
writer  had  occasion,  in  studying  its  ])arasites  in  the  laboratory  at  Paris,  to  make 

detailed  studies  on  this  species  of  Trichogramma,  the  most  common  and  useful  of 

the  many  parasites  attacking  that  important  pest.  Hundreds  of  si)ecimens  were 

reared  in  confinement,  and  ample  o[>portunity  offered  to  observe  its  habits  closely. 

As  shown  below,  specimens  were  ])laced  on  the  stage  of  the  microscope,  and  there 

watched  at  leisure,  while  they  ran  fnisily  about  among  the  host  eggs,  depositing  into 
them. 

These  observations  but  serve  to  confirm  those  made  by  Lintner;  and  it  is  through 

the  kindness  of  Dr.  L.  ().  Howard,  f'hief  of  the  Bimniu  of  Entomology,  that  the 

writer  is  able  to  offer  these  more  detailed  notes  on  this  little  egg-[)arasite.  'I'hey  are 
also  offered  as  an  addition  to  our  knowledge  of  the  habits  of  the  smaller  ])arasitic 

Hymenoj)tcra,  and  to  sum  uj),  as  it  were,  what  is  now  known  in  regard  to  the  ovij)osi- 

tion-habit  of  pretiosa.  P'urther  results  of  the  studies  on  this  in.seet  will  be  offen'd  a.s 
time  permits. 
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1.  General  manner  of  otnposifion.  This  has  been  aptly  described  by  Lintner 

(1883);  details  are  here  added. 

Females  taken  from  jars  in  which  confined,  several  hours  after  emergence,  were 

transferred  by  means  of  a   camel’s  hair  brush  to  a   portion  of  a   blade  of  corn  upon 
which  had  been  deposited,  thickly,  eggs  of  Ileliothis,  by  moths  also  in  confinement. 

The  blade  of  corn  was  then  placed  on  the  stage  of  the  microscope,  and  the  insects 

watched,  while  they  deposited  egg  after  egg.  These  observations  were  repeated  from 

time  to  time,  with  and  without  the  aid  of  the  microscope.  The  latter,  however,  was 

necessary,  on  account  of  the  microscopic  size  of  the  insect. 

IMien  placed  on  the  leaf  of  corn,  the  insects  immediately  began  to  crawl  rapidly 

about,  showing  no  indications  that  they  were  aware  of  the  presence  of  suitable  hosts, 

until  they  chanced  upon  one.  At  this,  the  female  stopped  and  sensed  the  egg  with 

its  antennae,  recognizing  it.  Searching  is  evidently  the  only  way  in  which  the  insect 

finds  its  hosts,  and  in  nature  they  doubtless  travel  many  hours,  at  times,  before  find- 

ing a   suitable  place  in  which  to  deposit  their  eggs.  After  stopping  and  recognizing 

the  host,  and  satisfying  itself  of  its  suitability,  the  female  crawls  upon  it,  and  begins 

a   minute,  though  rapid,  examination  of  its  surface  with  the  brush-like  clubs  of  the 

antennae,  travelling  generally,  when  doing  this,  transversely  around  the  egg  in  a   direc- 

tion perpendicular  to  the  polar  ridges,  and  taking  a   variable,  though  short,  period 
of  time. 

Becoming  suddenly  satisfied,  she  stops  short,  advances  the  length  of  her  body, 

and  raising  the  latter,  applies  the  point  of  the  ovipositor  to  the  spot  last  sensed  by  the 

antennae.  The  tip  of  the  abdomen  now  forms  a   caudal  support,  and  the  legs  are 

well  out  and  propped.  Thus  gripping  the  host  egg,  pressure  is  brought  to  bear  on 

the  ovipositor,  which  being  resisted  by  the  tough  chorion,  now  bends  and  twists  like 

a   good  rapier,  which  it  much  resembles  in  miniature.  The  parasite  is  now  trying  to 

force  the  ovipositor  into  the  egg.  In  this  it  often  fails  (cf.  6),  though  generally  suc- 

cessful. After  its  point  has  pierced  the  chorion,  the  ovipositor  is  slowly  and  firmly 

pushed  in  to  its  entire  length,  which  is  about  half  of  the  greatest  diameter  of  the  host 

egg,  about  0.24  mm.,  or  until  the  ventum  of  the  female  is  in  contact  with  the  sur- 
face of  the  host. 

Slight  spasmodic  contractions  of  the  abdomen  then  ensue,  doubtless  sending  the 

egg  through  the  oviduct  and  ovipositor  into  the  host,  where  it  is  deposited  centrally. 

The  ovipositor  is  then  as  slowly  withdrawn,  the  female  arching  its  abdomen  very 

high,  almost  straining,  until  it  is  entirely  out,  xvhen  she  regains  her  feet,  and  darts 

off  in  search  of  another  egg,  or  simply  changes  position  on  the  same  egg,  and 

repeats  the  operation;  or  else  rests,  according  to  circumstances.  After  beginning 
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to  insert  the  ovi])ositor,  the  antennae  become  non-vihratile,  lying  against  the  face; 

and  in  some  observed  cases,  just  as  the  ovipositor  was  wholly  within  the  egg,  the 

wings  were  lifted  straight  up  over  the  body,  perhaps  to  help  in  ])reserving  a   balance. 

The  ovipositor  is  in.serted  always  between  the  ])olar  ridges  on  the  host  egg. 

While  engaged  in  oviposition,  the  female  is  very  intent  on  her  work,  and  is  not 

easily  disturbed.  Indeed,  large  things  do  not  .seem  to  frighten  or  annoy  these  mi- 

nute parasites,  and  no  indication  is  given  that  they  are  aware  of  the  presence  of  an 

observer,  even  when  this  presence  is  forced  upon  them.  When  they  are  sufhciently 

disturbed,  however,  they  remain  perfectly  motionless,  very  seldom  re.sortingto  flight. 

On  account  of  this  apparent  nonchalance,  they  are,  in  spite  of  their  minutene.ss, 

very  easy  to  breed. 

2.  Oviposition  in  regard  to  time.  The  time  taken  for  single  depositions  aver- 

ages about  two  (2)  minutes,  and  is  fairly  constant  in  a   large  number  of  cases.  The 

following  observations  were  made  on  this  ])oint. 

On  June  fourth,  at  3   P.  M.,  four  females  and  one  male,  i.ssuing  from  host  eggs 

during  the  morning  of  the  same  day,  were  confined  beneath  a   large  bell-jar  of  con- 

venient size,  with  eighty-one  (81)  fresh  ova  of  ohsoleta  deposited  in  confinement  dur- 

ing the  afternoon  and  evening  of  June  third,  on  a   large  piece  of  bristol-board.  The 

latter  was  simply  covererl  by  the  jar  and  the  parasites  then  introduced. 

After  crawling  about  for  several  minutes,  two  (2)  of  the  females  found  the  eggs, 

and  without  hesitation,  began  to  oviposit.  They  were  so  intent  on  their  work,  that  the 

jar  was  removed  and  the  individuals  closely  watched  for  a   period  covering  two  hours. 

This  whole  time  they  made  no  attempts  whatever  to  escape,  even  showing  no  di.s- 

position  to  do  so.  They  were  so  absorbed,  indeed,  that  the  piece  of  bristol-board 
was  cut  to  a   convenient  size  with  a   pair  of  scissors,  and  moved  about  freely,  most  of 

the  time  being  on  the  stage  of  the  microscope. 

Oviposition  was  almost  continuous  for  the  first  half-hour  (3.00-3.30  P.  m.),  both 

females  working  actively.  Then  the  paj)er  was  moved  to  the  stage  of  the  microscope. 

The  parasites  became  perfectly  motionless  when  this  movement  was  made,  remaining 

in  their  respective  positions  for  another  half-hour,  doubtle.ss,  at  first,  slightly  annoyed. 

At  4   P.  M.,  one  again  began  to  oviposit,  and  soon  the  other  joined  her,  though  both 

showed  tendencies  to  wander,  or  rest,  and  seemed  to  be  more  or  less  jaded.  They 

continued  thus  until  5   P.  M.,  when  observations  were  suspended. 

During  the  first  half-hour,  observations  were  made  with  a   hand  lens  (aplanatic, 

triplet,  ̂ -inch,  Bausch  and  Loml)),  but  the  latter  was  then  discarded  becau.se  the 

ovipositor,  though  visible,  was  difficult  to  follow,  and  the  time  of  oviposition  had  to 

be  judged  in  most  cases  by  the  movements  of  the  insect.  Hence,  the  time  varied 
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considerably  as  may  be  expected.  The  range  was  from  fifteen  (15)  to  one  hundred 

and  fifty  (150)  seconds,  the  smaller  time-periods  doubtless  due  to  the  fact  that  mere 

attempts  to  oviposit  were  mistaken  for  accomplishments  of  the  act  itself.  With  the 

lens,  the  following  periods  of  time  were  obtained. 

Deposition  number. 

1. 

2, 

3. 
4. 

5. 
(1. 

7. 

S. 

9. 
10. 

10. 

Time,  seconds. 

70. 
115. 

SO. 

SO. 

15. 15. 

15. 

25. 
120. 

150. 
S5.6,  avg. 

Observations  with  the  microscope  were  made  with  the  §-inch  objective,  Bausch 

and  Lomb,  which  was  admirably  fitted  for  the  purpose.  Every  movement  of  the 

insect  could  be  plainly  seen,  and  therefore  the  time  for  each  deposition  could  be 

accurately  measured.  The  following  time  is  to  be  accepted  as  that  which  is  correct, 

obtained  from  many  subsequent  observations.  The  time  was  taken  from  the  begin- 

ning of  the  insertion  of  the  ovipositor. 

Deposition  number. 

1. 
2, 

3. 
”3.~ 

Time,  seconds. 

120. 

120. 

150. 
130.,  avg. 

From  this,  it  is  .safe  to  .say  that  two  (2)  minutes,  more  or  less,  is  the  average  time 

taken  to  deposit  a   single  egg.  Individual  differences  cause  the  variation.  From 

fifteen  (15)  to  forty-five  (45)  seconds  is  normally  req\nred  for  insertion  of  the  long 

ovipositor.  (Vifle  seq.,  6.) 

3.  Faulty  inutinct.  This  is  doubtless  present  in  some  form  in  all  insects.  In 

TricJiogramma  pretiosa,  when  in  confinement,  some  very  interesting  observations 
were  made  on  this. 
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(Jii  the  fourteenth  of  June,  a   single  female  without  hesitation,  oviposited  twenty 

(20)  times  into  infertile  host  eggs  which  were  supplied  her  (Vide  seep,  (i).  The  eggs 

of  the  parasite  hatched,  and  a   generation  successfully  develo])ed  in  these  infertile  ova. 

This  being  the  case,  it  is  doubtful  whether  or  not  this  oviposition  was  due  to  faulty 

instinct,  although  the  parasite  was,  seemingly,  not  conscious  that  the  hosts  were  infer- 

tile. The  fact  is  a   very  interesting  one.  It  is  worthy  of  note  that  these  infertile  eggs 

when  thus  parasitized,  did  not  shrivel  at  all,  but  remained  as  full  in  appearance  as 

fertile  and  normally  developing  eggs.  The  cheeks,  however,  shriveled  completely. 

On  the  first  of  October,  a   tenth  reared  generation  of  TrwJwtjramma  was  obtained 
from  infertile  hosts  under  similar  conditions. 

On  the  morning  of  the  twenty-fifth  of  June,  the  last  of  the  newly  emerged  females 

of  the  third  reared  generation  were  found  still  wandering  about  the  bell-jar  under 

which  confined,  in  search  of  fresh  hosts  in  which  to  deposit;  as  there  were  only  eleven 

(11)  of  the  latter  present,  not  already  blackened  by  parasitism,  it  was  highly  prob- 
able that  all  of  them  had  been  deposited  into. 

In  spite  of  this,  the  females  were  ovipositing  continuously,  refusing,  in  every 

case  observed,  the  blackened  hosts.  To  the  contrary,  depositing  from  three  to  five 

(3-5)  times  in  the  yet  pale  hosts.  At  times,  these  were  refused. 

In  one  of  these  pale  eggs  (which  as  stated,  were  also  evidently  parasitized  but 

not  yet  blackened)  which  had  been  isolated,  a   female  deposited  about  four  (4)  times; 

this  egg  turned  black  two  (2)  hours  afterwards,  ]>roving  beyoml  doubt  that  that 

female  had  oviposited  into  a   host  already  parasitized  about  forty-eight  (48)  hours 

previously,  as  the  black  color  does  not  appear  until  after  the  parasite’s  egg  hatches, 
at  this  time  of  the  year,  slightly  under  three  (3)  days.  It  is  probable  that  some  of 

the  pale  eggs  were  not  parasitized. 

Hence,  apparently,  the  female  recognizes  hosts  which  have  already  been  depos- 
ited into,  not  until  they  have  blackened,  or  by  their  color. 

4.  Number  of  eggs  deposited',  calculation  of  the  possible  maximum  number 

deposited.  The  highest  number  of  eggs  observed  to  be  laid  was  thirty-three  (33). 

On  the  twenty-seventh  of  September,  a   single  female  issuing  from  obsoleta  eggs  col- 

lected on  corn,  in  a   small  glass  vial,  at  3.40  P.  m.,  was  at  once  confined  in  another 

glass  vial,  closely  stoppered,  with  portions  of  cotton  leaves  containing  many  ripe  host 

eggs.  She  oviposited  as  follow's. 
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Number  depositions  per  egg. 

1. 3:46 1;  1;  1   (4:59);  1   (5:02). 

2. 3:52:30. 1;  1   (4:58);  1   (5:  10);  1   (5:  12). 

3. 
3:54-3:55:30. 1;  1   (5:40). 

4. 
3:56:30 1. 

5. 
3:58. 

1;  1. 
6. 

4:  00. 

1. 7. 
4:05:30. 

1. 8. 4:  50-4:  54. 

1;  1. 
9. 

4:  .57. 1;  1;  1;  1;  1; 

10. 5:  13. 
1;  1   (5:43). 

11. 5:  17. 

1;  1- 12. 5:  20. 1;  1   (6:  0.5);  1   (6:  10). 

13. 5:  25-5:  27 

1;  1. 14. 6:20. 1;  1.  Final  oKservatlon. 

On  July  first,  twenty-two  (22)  parasites  emerged  from  hosts  exposed  to  a   single 

female;  she  therefore  deposited  at  least  twenty-two  (22)  eggs. 

For  other  important  observations  on  this,  vide  seq.,  6. 

From  the  fact  that  these  observations  were  made  under  artificial  conditions,  that 

is,  that  the  host  eggs  were  supplied  gratuitously,  the  female  not  having  to  search  for 

them  as  they  occur  in  nature,  it  is  rather  difficult  to  base  calculations  upon  them. 

However,  the  following  calculation  is  based  on  several  apparent  facts, —   that  the 

average  time  for  single  depositions  is  two  minutes;  and  that,  after  females  had  been 

laying  eggs  continuously  for  a   half-hour  they  appeared  to  be  more  or  less  exhausted, 

and  deposition  occurred  at  intervals  of  time  only  thereafter,  for  the  space  of  about 

two  hours.  Hence  the  period  of  oviposition  appears  to  be  at  its  height  during  the 

first  half-hour  after  commencement,  and  continues  wdth  more  or  less  persistency  for 
about  twm  hours. 

Without  going  into  details,  the  average  number  of  eggs  for  two  hours  would  be 

sixty  (60)  eggs;  and  for  one-half  hour,  fifteen  (15)  eggs.  This  calculation  agrees 

with  conditions  found  in  confinement.  Two  females  in  the  time  of  two  hours,  para- 

sitized twenty-four  (24)  eggs,  out  of  many  supplied,  averaging  three  depositions  to  a 

host.  This  would  make  thirty-six  (36)  eggs  deposited  by  each.  Repeated  obser- 

vations seemingly  confirm  this,  and  indicate  forty  (40)  eggs,  or  less,  as  the  average 

number  deposited. 

A   calculation  of  the  possible,  but  improbable  and  obviously  absurd,  maximum 
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number  of  eggs  laid,  leads  to  the  enormous  number  of  one  thousand  and  eighty 

(1,080).  The  average  length  of  life  of  a   female  was  here  limited  to  two  days,  the 

average  length  of  the  period  of  oviposition  to  thirty-six  hours,  and  the  average  time 

for  single  depositions  to  two  minutes. 

It  is  important  to  take  into  consideration  the  fact  that  in  nature  the  host  eggs  are 

well  scattered,  and  that  the  little  Trichogravima  has  to  take  considerable  time  and 

much  pains  to  find  them.  For  such  a   minute  insect,  the  examination  of  a   whole  leaf 

of  corn  is  no  small  undertaking. 

5.  Number  of  eggs  deposited  into  single  hosts.  This  was  determined  both  by 

direct  observation  and  by  rearing  experiments. 

By  direct  observation,  much  data  was  obtained  but  was  hardly  worthy  because 

of  the  conditions  prevailing  in  confinement.  Females  were  observed  several  times 

to  deposit  as  many  as  five  eggs  into  a   single  host,  but  all  of  these  did  not  successfully 

develop. 

On  this  point,  the  following  results  were  obtained  by  rearing  exj)criments  made  in 

the  laboratory  at  Paris.  The  hosts  were  obtained  from  corn  and  cotton. 

Date,  1904- 

May  6th. 

iNIay  loth. 

May  16th. 

May  31st. 

Host  No. 

1. 

2, 

3. 4. 

5. 

6. 

7. 

8. 

9. 10. 

11. 
12. 

13. 

14. 

15. 

16. 

17. 

IS. 

19. 

Number  parasites  emerging. 
4. 

3. 

3. 
4. 
1. 

1. 

2. 

5. 

3. 

2. 
4. 

4. 
2 

2. 
3. 
4. 

5. 

1. 
4. 
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Date,  1904 IIo.st  No. Number  parasites  emerging. 

May  31st. 
20. 

3. 

21. 
4. 

22. 

1. 23. 
4. 

24. 

3. 

June  12th. 
25. 

2. 
June  27th. 

26. 
4. 

July  23rd. 27. 
2_ 

28. 
2. 

29. 2, 

30. 
1. 31. 

2, 32. 

1. July  30th. 33. 

3. 

34. 

4. 35. 

3. 

36. 

3. 37. 

3. 

38. 

1. 
October  18th. 

39. 

3. 

40. 

3. 

Totals. 

^40. 

IIL 

,   3. 

It  is  thus  seen  that  the  number  of  adults  issuing  from  a   single  host  is  not  constant, 

but  varies  from  one  to  five,  averaging  from  two  to  three.  The  number  also  doubtless 

varies  according  to  the  species  of  host. 

6.  Observations  on  a   smgle  female,  bearing  on  the  foregoing.  The  following 

notes  are  derived  from  observations  made  on  a   single  female,  supposedly  virgin, 

emerging  from  an  egg  of  Ileliothis  between  the  hours  of  12:30  and  2   p.  M.,  June 

14.  The  observations  continued  until  G:  35  P.  M.,  when  the  insect  escaped. 

a.  Faulty  instinct.  At  3:30  p.  m.,  the  glass  jar  containing  this  female  was 

lifted  and  the  insect  transferred  by  means  of  a   camel’s  hair  brush,  to  a   portion  of  a 
corn  leaf  on  which  had  been  deposited  thirty-four  (34)  sterile  host  eggs.  The  leaf 

was  transferred  to  a   slide,  and  then  placed  on  the  stage  of  the  microscope  (§-inch 

objective,  Bausch  and  Lomb). 
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It  crawled  alioiit,  not  in  the  least  disturhcd,  and  soon  found  the  hosts.  At  exactly 

3:33,  ovi])osition  hcpui,  or  about  one  and  one-half  hours  after  birth.  There  were 

no  indications  to  show  that  she  was  in  any  way  conscious  that  the  hosts  were  infer- 
tile. 

Table  showing  activity  in  regard  to  oviposition. 

Oviposifion  from 

3:33-3:47 

3:  4S-3:  55 

4:  12-4: 27 

4:  35-4: 44 

5:  40-5: 42 

6:08:30-0:  IS 

Totals.  50i  minutes 

Resting  periods 
3-47-3:48 

3:55-4: 12 

4:27-4:35 

4:  44-5: 40 

5:42-6:08:30 

6:  18-0: 35 

125i  minutes. 

Number  eggs  depositei 

11  eggs. 

3 

3 

1 

20  eggs. 

b.  Number  of  eggs  deposited',  number  of  depositions  in  single  hosts.  The 
actual  number  of  eggs  deposited  by  this  female,  as  .shown  above  is  twenty  (20).  Most 

of  them  were  deposited  during  the  first  hour  of  the  whole  time  during  which  the 

female  was  under  observation,  showing,  or  at  least  indicating,  that  by  this  time  the 

insect  was  well  tired  out.  This  condition  may  ha\c  been  brought  on  by  the  difficulty 

in  this  case  experienced  in  inserting  the  ovipositor: 

From  4:12-4:27  P.  M.,  a   period  of  activity  as  given  in  foregoing,  the  female, 

after  depositing  a   single  egg,  made  17  futile  attempts  in  succession  to  insert  the  ovi- 

positor in  as  many  places  in  the  same  host.  Each  attempt  occupied  from  15-35  .sec- 

onds. Two  successful  depositions  then  occurred,  followed  by  a   period  of  7   minutes 

rest,  when  another  active  period  of  8   minutes  ensued,  during  which,  after  depositing 

another  egg,  3   more  suceessive  futile  attempts  to  insert  the  ovipo.sitor  were  made, 

all  on  the  .same  ho.st.  Two  suceessful  depositions  were  then  made  in  a   different  host. 

'   .\fter  this  oviposition  became  fitful,  but  three  eggs  being  de])osited  in  the  remaining 
two  hours. 

The  exaet  cause  of  this  inability  to  insert  the  ovipo.sitor  eould  not  be  aseertained 

from  the  nature  of  the  ease,  but  it  was  probably  eaused  by  weakness.  The  point  of 

the  ovipositor  did  not  slip  about  during  these  attempts. 

Out  of  the  thirty-four  (34)  host  eggs,  but  ten  ( 10)  were  parasitized  by  this  female. 

Nine  of  these  were  noted  with  especial  reference  to  the  number  of  depositions  made 

ill  eaeh.  In  the  first  host,  four  eggs  were  deposited;  in  the  2nd,  3rd,  and  4th,  3   eggs; 

in  the  ,5th,  1   egg;  in  the  6th,  2   eggs;  and  in  the  7th,  8th,  and  9th,  1   egg.  The  aver- 

age for  each  host  is  therefore  about  two  (2). 
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c.  Ovi position  in  regard  to  time.  The  following  time  periods  for  single  deposi- 
tions were  noted  during  these  observations. 

Deposition  number. 
1. 

2. 

3. 
4. 

5. 

6. 

7. 

Time,  seconds. 

70. 

138. 

96. 

90. 

134. 
85. 

105. 
103,  avg. 

7.  “ Ejfective”  oviposition.  The  following  interesting  experiments  were  per- 
formed to  find  when,  or  if  ever,  there  occurred  a   certain  advanced  period  in  the  devel- 

opment of  the  host  at  which  it  was  immune  from  the  effects  of  the  oviposition  of  the 

parasite,  because  of  this  advanced  development.  For  instance,  perfect  embryos 

just  before  exclusion  from  the  egg.  Can  these  be  effectually  parasitized  ?   The 

hosts  used  in  these  experiments  were  all  deposited  in  confinement. 

a.  On  the  26th  of  September,  six  hosts  showing  advanced  signs  of  development, 

were  exposed  to  two  females  of  pretio.m  in  a   small  glass  vial.  They  were  deposited 

into,  and  the  resulting  parasites  successfully  developed.  A   check  lot  of  eggs  from 

the  same  source  and  of  the  same  age,  liatcheLl  eight  (8)  hours  afterwards.  So  ovi- 

position was  effective  up  to  within  eight  hours  of  the  exclusion  of  the  host. 

b.  Two  females  and  one  male  of  pretiosa  issuing  from  a   single  ho.st  on  the 

morning  of  September  26th,  were  confined  in  a   small  glass  vial  with  a   piece  of  a 

cotton  leaf  containing  four  ripe  ova  of  ohsoleta,  deposited  in  confinement,  and  now 

showing  very  advanced  signs  of  development.  A   control  lot  of  hosts  present. 

At  10:22  .V.  M.,  pretiosa  began  to  oviposit  into  the  hosts.  One  of  the  latter' 
received  four  (4)  of  the  parasitic  eggs,  the  second,  two  (2)  eggs,  and  the  remaining 

two,  an  egg  each,  when  at  10:  38  a.  m.  they  were  removed  to  a   separate  vial  by  them- 

selves. By  8   P.  M.  the  same  day,  the  hosts  were  still  more  developed,  the  black  head 

of  the  embryo  perfectly  visible  through  the  shell.  On  the  following  morning  they 

had  not  changed,  and  development  had  evidently  been  checked.  During  late  p.  m., 

September  28th,  they  turned  completely  black  from  the  effects  of  the  parasitization. 

Eight  parasites  emerged  from  these  four  hosts  during  early  October.  The  control 

lot  of  hosts  hatched  at  5:30  p.  m.,  September  26th,  or  seven  (7)  hours  afterwards. 

Hence,  oviposition  effective  up  to  within  seven  hours  of  exclusion  of  the  host. 
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c.  A   female  of  pretiona  confined  at  3:  46  i>.  m.,  September  27th  with  nineteen 

(19)  hosts,  then  hatching.  Thirteen  (13)  of  these  hosts  were  successfully  {)arasitizcd. 

A   control  lot  of  hosts  hatching  at  3   i>.  M.,  the  same  day.  Hence  oviposition  effective 
uj)  to  within  4   or  5   hours,  at  the  most,  of  e.xclusion  of  the  host. 

d.  Five  (.5)  hosts  nearly  ready  to  e.xclude,  the  perfect  embryos  visible,  were 

exposed  to  a   female  parasite  at  10:  15  M.,  Se])tember  2Sth.  One  of  the  hosts 

excluded  at  10:  55  .\.  M.  The  other  four  (4)  were  blackened  by  the  effects  of  parasi- 

tism by  October  first,  or  i)reviously.  These  four  yielded  adult  parasites  later.  Con- 

trol lot  of  hosts  excluding  at  10  a.  m.,  September  28th.  Hence  oviposition  of  pirii- 
osa  effective  u]>  to  the  moment  of  exclusion  of  the  host. 

These  experiments  strongly  indicate  that  parasitization  is  successful  up  to  the 

very  moment  of  exclusion  of  the  host,  despite  the  fact  that  the  perfect  embrvos  of 

obftolefa  are  active  ami  very  capable  of  caring  for  themselves.  They  are  not  conclu- 

sive, however.  Other  ex])criments  performed,  indicate  that  when  the  host  embryo 

is  fully  formed,  parasitization  is  less  successful  than  otherwise,  doubtless  due  to  the 

greater  vitality  of  the  embryo.  Hence,  there  appears  to  be  a   certain  period  in  the 

development  of  the  host,  the  period  between  the  perfect  formation  of  the  embryo 

and  exclusion,  in  which  it  is  partially,  not  totally,  immune  from  attack. 

8.  Length  of  the  period  of  oviposition.  It  was  absolutely  impossible  to  deter- 

mine this  under  an\lhing  like  natural  conditions  from  the  very  nature  of  the  case. 

From  the  evidence  gathered  in  the  laboratory,  it  is  certain  that  the  period  of  oviposi- 

tion is  very  short,  but  it  is  not  felt  that  this  evidence  warrants  a   statement  of  definite 
limits. 

What  conclusions  are  po.ssible  may  be  induced  from  what  is  said  in  regard  to  this 

matter  on  a   previous  page. 

9.  Changes  undergone  hy  parasitized  hosts.  After  being  parasitized,  the  host 

eggs  retain  their  normal  appearance,  until  the  egg  of  the  parasite  hatches,  when  they 

become  characteristically  blackened,  an  opaque  or  dull  bluish  black.  They  still 

retain  their  normal  shape  and  size,  and  the  color  persists  indefinitely,  always  serving 

to  distinguish  eggs  that  have  been  parasitized.  After  the  emergence  of  the  resulting 

parasite  or  parasites,  through  a   rounded  hole  in  the  side  of  the  host  egg,  the  color 

and  shape  still  persist,  and  so  on  until  the  empty  shell  is  destroyed  through  natural 

agencies.  The  black  color  comes  on  gradually,  the  host  at  first  becoming  dusky, 

finally  opaque  and  black-blue.  Infertile  hosts  are  affected  in  the  same  way. 
10.  Length  of  the  egg  instar.  If  it  is  true  that  the  black  color  of  the  host  is  due 

to  the  hatching  of  the  parasite’s  egg,  then  the  following  table  shows  lengths  of  the 
period  of  incubation  at  different  times  of  the  season  of  1 904,  as  indicated  by  this 
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change  in  color.  The  periods  are,  of  course,  but  appro.ximately  correct,  and  are 

probably  worthless.  It  has  been  indicated,  from  time  to  time,  that  the  period  of 

incubation  in  Trichoc/ramma  is  always  several  hours  longer  than  tliat  of  the  host, 

at  any  given  date.  By  comparing  the  records  for  the  periods  of  incubation  of  the 

latter  as  given  by  Quaintance  and  Brues  (1905),  page  52,  and  the  table  following,  it 

is  readily  seen  that  this  is  not  borne  out  by  the  facts. 

T.\BLF.  OF  THE  EGG  INST.\R.S  ,\T  DIFFERENT  DATES,  1904. 

Date  hatched. 
No.  of 

observations 

Length instar. 

Date  hatched. 
No.  of 

observations. 
Length  instar Average. 

Days. 
hrs. 

Days. 
hrs. 

May  30 6 3 5 
Sept.  14 

50 2 9 
241  observa- 

31 
4 2 22 

24 

34 

2 

17 

tioas. 

June  7 
.30 

2 22 

28 

9 2 

12 

16 14 2 

16 

Oct.  1 33 3 

17 

71  hours,  or 

17 3 2 13 5 5 3 18 
2.95  days, 

24 28 2 4 17 4 3 9 
average. 

25 9 2 14 

19 

12 4 0 

No  records,  unfortunately,  were  made  during  April,  July  and  August,  and 
late  October. 
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THE  ENTOMOLOGICAL  SOCIETY  OF  AMERICA. 

A   meeting'  of  the  committee  to  organize  a   national  entomological  society,  for 

which  provision  was  made  at  the  Philadelphia  meeting  of  the  Entomological  Cliil> 

of  the  A.  A.  A.  S.,  was  held  June  28,  1906,  in  the  entomological  laboratory  of  Cornell 

University.  The  New  York  Entomological  Society  was  represented  by  Air.  Carl 

Schaeffer,  the  Chicago  Entomological  Society  by  Dr.  James  G.  Needham,  the  Jugatae 

(the  Ithaca  Society)  by  Professor  J.  II.  Comstock,  the  Newark  Entomological  Society 

by  Mr.  J.  A.  Grossbeck,  the  Entomological  Society  of  Ontario  by  Rev.  Professor 

C.  J.  S.  Rethune,  and  the  American  Entomological  Society  by  Air.  J.  Chester  Bradley. 

.At  an  adjourned  meeting  the  Washington  Entomological  Society  was  represented  by 
Air.  E.  S.  G.  Titus. 

The  committee  was  organized  by  the  appointment  of  Professor  Comstock  a,< 

chairman  and  Air.  Bradley  as  secretary. 

The  secretary  then  stated  in  brief  the  history  of  the  present  movement  for  the 

organization  of  a   national  entomological  society.  The  ])arts  of  Air.  Lyman’s  two 
Presidential  Addre.sses  dealing  with  the  organization  of  an  entomological  union  were 

read  and  discussed.  Discussion  then  followed  as  to  the  purpo.ses  for  which  such  a 

society  should  exist  and  as  to  whether  there  was  need  for  one.  The  opinion  that  there 

was  such  a   need  seemed  to  prevail,  but  it  was  urged  that  if  the  society  be  formed  it 

should  be  based  on  broad- and  comprehensive  grounds.  It  was  then  moved  that  it  Is 

the  sense  of  this  committee  that  the  organization  of  a   national  entomological  society 

is  desirable.  Every  member  in  turn  was  called  upon  for  an  expression  of  opinion, 

and  every  one  spoke  in  favor  of  the  organization;  but  it  was  the  feeling  of  the  com- 

mittee that  the  success  of  such  a   society  would  depend  on  the  securing  of  cooperation 

of  other  societies  as  the  Association  of  Economic  Entomologists  and  the  Entomo- 

logical Club  of  the  .\.  A.  A.  S. 

It  was  suggested  that  provision  might  advantageously  be  made  for  committees 

on  policy,  as  on  education,  on  legislation,  on  museum  methods,  and  on  nomenclature. 

Strong  opposition  was  made  to  the  formation  of  any  independent  code  for 

entomologists;  but  it  was  believed  that  a   committee  on  nomenclature  might  have 

legitimate  ground  for  existence  in  voicing  the  peculiar  needs  of  entomology  in  matters 

of  nomenclature  and  in  securing  their  adequate  representation  in  the  International 

Zoological  Congre.ss. 

A   sub-committee  was  appointed  to  draft  a   constitution  and  by-laws,  which 

should  embody  the  decisions  reached  by  the  eommittee,  and  to  rcfxirt  them  at  an 

adjourned  meeting. 
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The  committee  then  discussed  membership,  dues,  officers,  elections  and  other 

matters.  The  decisions  concerning  these  were  subsequently  embodied  in  the  con- 

stitution and  by-laws.  The  committee  then  adjourned  until  the  following  day. 

At  an  adjourned  meeting  held  June  29,  1906,  the  report  of  the  sub-committee 

on  constitution  and  by-laws  was  read  and  discussed.  After  the  making  of  some 

changes  the  report  was  adopted,  and  the  sub-committee  was  authorized  to  prepare 

and  have  printed  a   report  of  the  committee  together  with  the  Constitution  and  By- 
laws, and  to  send  them  with  an  invitation  to  be  present  at  the  initial  meeting  of  the 

society,  to  every  entomologist  in  the  country  whose  address  could  be  learned,  and  to 

have  them  published  in  the  entomological  journals.  The  sub-committee  was  also 

authorized  to  call  an  initial  meeting  in  New  York  City  in  connection  with  the  mid- 

winter meetings  of  the  A.  A.  A.  S.,  to  make  arrangements  for  that  meeting,  and  to 

transact  such  other  business  as  may  be  necessary. 

At  a   second  adjourned  meeting  held  June  30,  1906,  it  w'as  decided  to  apply  at 
once  for  affiliation  with  the  American  Association  for  the  Advancement  of  Science, 

and  such  application  was  subsequently  made. 

J.  Chester  Bradley,  Secretary. 

The  Entomological  Society  of  America. 

CONSTITUTION. 

Article  I. 

NAME. 

Section  1.  This  organization  shall  be  known  as  The  Entomological  Society 

oj  America. 
Article  II. 

OBJECTS. 

Section  1.  It  shall  be  the  purpose  of  this  society  to  promote  the  science  of 

entomology  in  all  its  branches,  to  secure  cooperation  in  all  measures  tending  to  that 

end,  and  to  facilitate  personal  intercourse  between  entomologists. 

Article  III. 

MEMBERSHIP. 

Section  1.  The  active  membership  of  this  society  shall  consist  of  two  classes: 

members  and  fellows. 
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Section  2.  All  persons  interested  in  entomology  shall  be  eligible  to  meinbersbip. 

Section  3.  Members  who  have  eontribiited  to  the  science  of  entomology  in 

some  important  way  may  be  elected  fellows  of  the  society.  The  number  of  fellows 

shall  not  e.xceed  fifty  at  any  time. 

Article  IV. 

OFFICER.S. 

Section  1.  The  officers  of  the  society  shall  be  a   President,  two  Vice-Presi- 

dents, and  a   Secretary-Treasurer.  The  duty  of  these  officers  shall  be  those  usually 

jiertaining  to  their  respective  offices. 

Section  2.  The  business  of  the  society  not  otherwise  provided  for  shall  be 

in  the  hands  of  an  e.xecutive  committee  consisting  of  the  officers  named  in  Section  1 

and  si.x  additional  members,  who  shall  be  elected  by  the  society.  Four  members  of 

the  committee  shall  con,stitute  a   quorum. 

Section  3.  The  President  shall  represent  the  society  upon  the  Council  of  the 

American  Association  for  the  Advancement  of  Science.* 

Article  T. 

ELECTIONS. 

Section  1.  Election  of  Members.  Nominations  for  membership  may  be 

made  by  any  two  members,  and  election  shall  be  by  Executive  Committee. 

Section  2.  Pllection  of  P'ellows.  All  nominations  for  fellows  shall  be  signed 

by  three  or  more  members  or  fellows,  and  each  nomination  shall  be  accompanied 

by  the  following  information  concerning  the  nominee:  name,  address,  occupation, 

branches  of  entomology  engaged  in,  positions  held  involving  entomological  experi- 
ence, entomological  work  done,  and  list  of  publications. 

Election  shall  be  by  ballot  at  the  annual  meeting,  upon  nominations  approved 

by  the  e.xecutive  committee.  Ballot  may  also  be  taken  upon  such  other  nominations, 

jircviously  sent  to  the  e.xecutive  committee,  as  may  be  demanded  by  any  five  members 

or  fellows.  All  elections  of  fellows  shall  require  a   two  thirds  vote  of  the  members 

present. 

Section  3.  All  officers  shall  be  elected  by  ballot  at  the  annual  meeting,  for  a 

term  of  one  year,  and  shall  be  eligible  for  re-election. 

This  section  was  adopted  provisionally;  it  is  to  be  included  if  affiliation  with  A.  A.  A.  S.  be  granted. 
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Article  VI. 

MEETINGS. 

Section  1.  An  annual  meeting  shall  be  held  at  such  time  and  place  as  the 

Executive  Committee  each  year  may  select. 

Article  VII. 

AMENDMENTS. 

Section  1.  This  constitution  may  be  altered  or  amended  at  any  annual  meeting 

by  a   two  thirds  vote  of  the  memliers  jiresent,  a   copy  of  each  amendment  jiroposed 

having  been  sent  to  members  and  fellows  at  least  one  month  in  advance  of  the  meeting. 

BY-LAWS. 

1.  The  annual  dues  for  members  and  fellows  shall  be  one  dollar. 

2.  A   majority  of  the  members  present  at  an  annual  meeting  shall  constitute  a 

rptorum  for  the  transaction  of  business. 

3.  Notice  of  all  meetings  of  the  society  shall  be  sent  to  members  at  least  one 
month  in  advance. 

4.  The  Executive  Committee  shall  provide  a   program  for  all  meetings,  includ- 

ing at  the  annual  meeting,  a   popular  lecture,  and  a   technical  entomological  exhibit 
of  material  and  methods. 

5.  The  time  of  the  business  meeting  shall  be  published  prior  to  the  opening 

session  of  the  annual  meeting. 
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THE  GROWTH  OF  INSECT  RIOXOMICS. 

Till'  interestinj;  sugjjestions  for  observation  and  collectinj;  which  are  embodied 

in  the  now-issuin»;  new  edition  (tliird)  of  the  “Anleitiino;  zn  Wissen.schaftliehen 

Reobachtungen  Anf  Reisen”  edited  bv  Professor  von  Xeninayer  do  not,  I   am  glad 
to  notice,  omit  attention  to  tlie  ethologic  or  bionomic  aspect  of  natural  history.  In 

the  ehajiter  given  to  Arthropods,  revised  by  Dr.  L.  Reh,  .section  II,  devoted  to  special 

hints  for  observation,  is  composed  of  a   series  of  most  suggestive  ])aragra[ihs  suc- 

cessively entitled  jiolymorphism,  parthenogenesis,  varieties,  protective  resemblance, 

mimicry,  terrifying  means,  weapons,  death-feigning,  autotomy,  regeneration,  direc- 
tive marks,  interrelations  with  other  animals,  parasitism,  jilant  injuries,  galls,  etc., 

benefits  and  injuries  to  man,  jiollination  of  flowers,  care  of  the  young,  instincts, 

special  habits,  etc.,  luminosity,  and  .sound-making.  In  these  paragraphs  a   glimpse 

is  given  of  the  fascination  of  the  bionomic  study  of  insects,  and  of  the  wonderful 

ojiportunities  for  illuminating  new  ob.servations.  Such  ob.servation  or  .study  need 

lack  nothing  of  the  e.xactne.ss  or  detailed  character  of  morphologic  or  systematic 

work.  It  is  too  commonly  assumed  that  ecology,  ethology,  bionomics,  etc.,  are 

svnonvms  for  fads,  for  superficial  ob.servation  and  reckle.ss  generalization.  In  just 

so  far  as  the  studv  of  insect  bionomics  is  pursued  carele.ssly  it  is  worthless;  pursued 

exhaustively,  accurately  and  keenly  it  is  immen.sely  worth  while.  Folsom’s  book 
will  helj)  draw  many  entomologists  into  the  allnring  wel)  of  insect  bionomic  study. 

And  this  is  a   consummation  devoutly  to  be  wished.  Rut  don’t  give  up  the  old  habit 
of  eye-straining  exactne.ss  and  utter  fidelity  to  the  minutiae  of  observation,  as  well  as 

scientific  caution  in  the  formulation  of  generalizations. 

Vernox  L.  Kellogg. 

St.\XFOKI)  UxiVERSITY,  C.\LIF. 
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SOME  COMMON  ERRORS  IN  THE  NOMENCLATURE  OF  THE 

DIPTEROUS  ^YING. 

BY  S.  W.  WILLISTON,  CHICAGO,  ILL. 

There  are  in  common  u.se  two  systems  of  nomenclature  for  tlie  dipterous  venation 

at  the  present  time.  A   third,  that  proposed  by  Comstock  and  Needham,  ba.sed 

upon  comparative  studies,  has,  so  far,  not  received  much  approbation  among  stu- 
dents of  the  order. 

The  first  and  most  commonly  used  of  these  systems  is  that  given  in  detail  by 

Ixiew  in  the  first  volume  of  the  Monographs  of  North  American  Diptera;  the  second 

that  adopted  by  Schiner  in  his  later  writings,  and,  since  his  time,  by  Wulp  and 

Yerrall  especially,  as  also  several  other  recent  writers.  Neither  of  these  was  the 

creation  of  the  writers.  That  given  Iiy  Loew  was  merely  a   codification  of  the  usages 

of  many  of  the  early  writers,  especially  IMeigen  and  ̂ ^'iedemann,  with  some  addi- 

tions and  modifications  propo.sed  by  himself.  Schiner’s  system,  likewise,  was  a 
rehabilitation,  with  modifications  and  additions,  of  the  usages  of  various  writers, 

notably  the  English,  with  some  terms  of  the  earlier  continental  entomologists.  Loew’s 
terminology  was  based  chiefly  upon  the  muscid  venation,  which  he  seemed  to  look 

upon  as  the  more  typical  and  primitive;  he  never  attempted  to  apply  his  terminology 

to  the  nemocerous  venation;  in  fact  Loew  never  took  enthusiastically  to  this  division 

of  the  diptera.  Sdiiner’s  system  also  was  more  especially  applied  to  the  brachycerous 
and  muscid  types,  though  he  did  attempt  to  homologize  it  with  the  nemocerous 
venation. 

The  application  of  neither  sy.stem  to  the  Nemocera  has  been  altogether  happy. 

Osten  Sacken,  when  he  came  to  use  the  Loewian  nomenclature  in  the  Tipulidae, 

was  perplexed  and  led  astray  by  some  evident  incongruities  on  Schiner’s  part,  and 
his  example  has  done  more  than  that  of  any  one  else  to  perpetuate  some  very  jialpable 

errors,  which,  it  seems  to  me,  for  the  sake  of  consistency  should  be  corrected  —   if  either 
of  these  sy.stems  is  to  be  used.  Comstock  and  Needham  did  better,  and  their 

homologies  are,  for  the  mo.st  part,  correct,  I   believe,  though  I   am  far  from  being 

assured  that  they  have,  in  all  ca.ses,  reached  the  correct  conclusions,  or  that  future 

researches  will  not  modify  the  interpretations  they  have  accepted  for  some  of  the 

diptera. 

Schiner  was  the  first  to  reach  the  conclusion  that  the  ‘fourth’  longitudinal  vein 
of  the  wing  is  the  one  which  may  be  three-branched ;   and  that  the  fifth  is  two-branched 
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only.  The  hind  branch  of  the  fifth  is  the  one  which  Loew  called  the  ‘posterior 

basal  cross-vein’,  but  in  this  I^ocw  was  very  clearly  wrong;  this  hind  branch  is  not  a 
cross-vein  in  any  sense  of  the  word,  and  few  writers  have  made  use  of  the  term  since 

his  time.  The  vein  closing  the  anal  cell  in  the  higher  diptera  should  be  known  as 

the  ‘posterior  branch  of  the  fifth  vein.’  The  anterior  branch  of  this  vein  is  the  one 
bounding  the  fitfh  posterior  cell,  when  ])re.sent,  in  front,  and  is  always  present  as  a 

discrete  vein  in  those  wings  having  a   (fiscal  cell  in  the  vein  separating  the  last  poste- 

rior cell  from  the  second  basal  cell.  The  two  branches  of  this  vein  are  consjiicuously 

evident  of  course  in  many  of  the  Nemocera  without  (fiscal  cell.  Comstock,  agreeing 

with  Schiner,  believes  that  the  fourth  vein  (Vein  V)  is  primitively  three-branched, 

the  ])roximal  branch  enclosing  the  (fiscal  cell,  and,  in  nearly  all  cases  he  assumes 

that  when  but  a   single  branch  of  the  fourth  vein  is  ])resent  it  is  the  ])roximal  one; 

a   belief  with  which  I   do  not  at  all  agree.  It  is  a   singular  fact  that  no  dipteron, 

(unless  it  be  Lonchoptera)  presents  a   simple  three-branched  fourth  vein  unconnect(Hl 

with  the  fifth,  and  I   am  myself  inclined  to  the  belief  that  it  is  the  fifth  vein  which  is 

normally  three-branched  and  not  the  fourth;  and  that  the  (fiscal  cell,  when  present, 

is  not  due  to  the  proximal  branching,  but  rather  to  the  ])resence  of  a   true  cross-vein 

separating  the  .second  basal  from  the  (fiscal  cell.  I   of  cour.se  have  not  had  the  opj)or- 

tunity  to  study  the  venation  of  other  orders  of  insects  as  had  Comstock  and  Needham, 

but  so  far  as  my  studies  go,  I   find  no  conclusive  evidence  in  them.  If  the  fourth 

vein  is  three  branched  and  discal  cell  ])resent,  the  vein  sej)arating  the  discal  from  the 

second  basal  is  of  course  the  first  section  of  the  [)roximal  branch  of  the  fourth  vein; 

if  the  fifth  vein  is  really  the  one  that  is  three-branched,  then  this  vein,  at  the  outer 

end  of  the  .second  basal,  is  always  a   true  cro.ss-vein,  which  it  always  is  in  the  Com- 

stock system  when  the  discal  cell  is  absent.  Schiner  it  was  who,  very  strangely  for 

so  acute  an  observer,  gave  to  the  short  vein  at  the  outer  end  of  the  second  basal  cell 

in  the  nemocera  the  name  of  posterior  or  great  cro.ss-vein,  and  Osten  Sacken,  perhaps 

led  astray*  by  his  authority  at  a   time  when  he  had  not  given  much  thought  to  the 

brachycerous  di|5tera,  applied  to  the  first  section  of  the  anterior  branch  of  the  fifth 

the  name  of  ‘great  cros.s-vein’  in  the  Tipulidae.  The  name  ‘posterior’  or  ‘great’ 
cross-vein  is  a])plied  to  the  cross-vein  closing  the  discal  cell  outwardly  in  all  the  muscid 

flies.  Now  it  is  very  evident  that  the  ab.sence  of  a   discal  cell,  in  the  mosquitoes  for 

instance,  is  not  due  to  the  coalescence  of  the  (fiscal  and  .second  basal  cells,  but  to  the 

absence  of  the  ‘posterior  cros.s-vein’  of  the  muscid  and  brachycerous  flies,  and  the 

application  of  this  name  to  the  vein  at  the  inner  end  of  the  (fiscal  cell  is  very  ch'arly 
incongruous.  My  attention  to  this  incongruity  was  first  fixed  by  the  common  usage 

among  students  of  the  Culicidae  in  calling  the  vein  at  the  outer  end  of  the  .second 



156 PSYCHE 
[December 

basal  cell  the  ‘posterior  cross-vein,’  when  it  is  very  evidently  homologous  with  the 

inner  vein  only,  the  ‘anterior  basal  cross-vein’  of  Loew,  and  that  is  the  name  that 

should  be  given  to  it,  if  we  are  to  use  these  systems  of  nomenclature.  A   moment’s 
consideration  will  convince  the  observer  that  tlie  real  po.sterior  cros.s-vein  of  other 

flies  is  present  only  in  the  Tipnlidae  and  Rhyphidae  among  nemocerous  flies. 

Again,  in  all  the  brachycerous  flies  that  have  the  tliird  vein  furcate,  the  cells 

situated  between  the  second  vein  and  the  posterior  branch  of  the  third  are  generally 

known  as  nuhmarginnl  cells,  either  the  ‘inner’  and  ‘outer’  or  first  and  second,  and  of 
course,  as  in  Hypcralonia,  the  third  and  fourth  sometimes;  while  the  cell  between 

the  first  and  second  vein  is  known  as  the  marginal  in  the  Loewiah  nomenclature. 

In  the  Nemocera  again,  misled  l)y  ( )sten  Sacken’s  perplexities,  the  invariable  usage 
is  to  call  the  cell  formed  by  the  furcation  of  the  second  vein  the  first  submarginal. 

In  the  exceedingly  rare  in,stances  (Rrotop/a.vto,  etc.)  in  which  the  third  vein  is  sup- 

posed to  be  furcate  in  the  Tipnlidae  (Jsten  Sac'ken  gave  the  name  of  supernumerary 
first  po.sterior  cell  to  the  second  submarginal.  The  culicidologists  speak  of  the 

‘first  submarginal  cell’  as  being  longer  or  shorter  than  the  second  basal;  what  of 

course  is  meant  is  the  ‘.second  marginal  cell.’ 
It  is  rather  a   curious  fact,  for  which  I   can  offer  no  explanation,  that  the  second 

vein  is  never  furcate  among  brachycerous  flies,  while  on  the  other  hand  the  third 

vein  is,  I   believe,  never  furcate  among"  nemocerous  flies,  with  the  possible  exception 

of  Proto'pla.'ita  and  its  allies  ainl  Psychoda  and  Pericoma.  We  find,  it  is  true,  an 
apparent  anterior  branch  of  the  third  vein  in  many  INIycetophilitlae,  Ribionidae, 

etc.  But,  I   believe  that  in  every  such  case  this  so-called  anterior  branch  is  in  reality 

the  second  vein,  which  is  ahvays  otherwise  wanting  in  nemocerous  flies  having  a 

so-called  branch  to  the  third  vein.  Com.stock’s  homologies  arc  here  also  more  correct 
than  is  the  common  usage.  A   good  example  of  this  shortened  second  vein  will  be 

found  in  Paltostoma  among  the  Blepharoceridae,  and  indications  also  may  be  found 
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among  many  of  the  Stratiomyidae,  where  the  second  vein  confessedly  has  assumed 

the  position  of  a   tjrancli  of  the  third. 

It  is  perhaps  rather  a   bold  opinion,  but  I   am,  nevertheless,  inclined  to  it,  that  the 

Phoridae  are  really  members  of  the  Xemocera.  The  venation  of  the  family  is  quite 

identical  with  that  of  Asplstcs  of  the  Bibionidae,  for  instance,  and  is  easily  e.xplainable 

on  this  assum])tion,  but  utterly  impossible  from  any  other.  The  fact  that  the  Phoridae 

have  two-jointed  palpi,  while  all  the  Cyclorrha])ha  have  but  a   single  joint,  eliminates 

them  1   believe  absolutely  from  membershi[)  in  that  grou]).  The  only  diptera,  aside 

from  certain  Nemoccra,  having  two-jointed  ptdjti,  .so  far  as  my  observation  and 

reading  go,  are  the  Leptidae,  Stratiomyidae,  Tabanidac,  Pantophthalmidae,  Bomby- 

liidae,  some  Asilidae,  .\])iocera  and  the  Phoridae.  I   am  not  sure  about  the  Empi- 

didae.  The  phorid  antennae  do  not  seem  to  me  to  offer  insuperable  objections  to 

the  location  of  the  family  among  the  Xemocera.  So  far  as  I   atn  aware  the  first 

antennal  joint  in  these  flies  is  supposed  to  be  absolutely  wanting,  the  second  much 

reduced  in  size.  A.ssuming  that  the  so-called  third  joint  is  in  reality  the  second 

joint,  it  does  not  rctpnre  much  imagination  to  conceive  that  the,  at  least  three-jointed, 

arista  is  in  reality  the  whole  flagellum  of  the  Xemocera.  And  we  have  the  Orph- 

nephilidae  to  helj)  us  out  in  this  assumption,  where  practically  the  only  difference 

is  that  of  additional  aristal  joints.  Schiner  seems  to  have  had  the  same  idea  in  his 

association  of  the  Phoridae  ne.xt  to  the  Bibionidae  in  his  Fauna  Austriaca.  On  the 

other  hand  it  is  a   well-known  fact  that  the  most  primitive  antennae  of  all  diptera, 

so  far  as  the  number  of  distinct  joints  is  concerned,  with  a   few  exceptions  only  among 

the  Cecidomyidae,  are  found  in  the  Brachycera,  not  the  Xemocera!  I   may  add  by 

way  of  postscript,  that  Theobald’s  interpretation  of  the  Culicid  venation  in  his  mono- 
graph is  incorrect,  and  betrays  a   limited  knowledge  of  the  venation  of  allied  diptera. 
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ANNOUNCEMENT  CONCERNING  INDEX  TO  PERIODICAL 

LITERATURE. 

Subscribers  who  have  followed  the  bibliographic  references  published  in 

Psyche  will  notice  the  omission  of  this  department  from  recent  numbers.  This 

omission  does  not  mean  that  the  work  of  collecting  references  has  been  abandoned, 

but  simply  indicates  a   change  in  practice  made  necessary  bv  the  increasing  scope 

of  the  bibliography,  which  has  outgrown  the  space  available  for  printing  it.  It 

has  seemed  inadvisable  to  increase  the  proportion  of  sjiace  for  such  matter,  since  that 

would  involve  the  crowding  out  of  valuable  articles,  and  only  a   few  of  Psyche’s 
readers  —   those  to  whom  other  and  more  complete  indexes  are  inaccessible  —   would 

gain  thereby. 

Henceforth,  therefore,  the  Index  to  Periodical  Literature  will  not  be  printed  in 

Psyche;  but  it  will  be  maintained,  and  copies  will  be  furnished  without  extra  charge 

to  paid-up  subscribers  requesting  such  service. 
It  is  believed  that  this  new  move  will  enable  the  journal  to  present  more  and 

lengthier  original  articles,  and  more  illustrations,  than  before,  while  giving  even 

prompter  service  in  bibliographic  work. 
The  Editors. 

NEMOBIUS  PALUSTRIS  BLATCHLEY. 

This  species  has  not  been  reported  from  New  England,  but  I   find  it  common  in 

the  vicinity  of  Wellesley  in  suitable  localities.  I   have  Massachusetts  specimens  from 

Dover,  Oct.  11;  Natick,  Oct.  16;  Wellesley,  Sept.  6,  27;  and  Connecticut  examples 

from  So.  Kent  and  Canaan,  Aug.  18  and  19.  The  latter  were  referred  to  N.  caro- 

linus  by  Scudder  (Journ.  N.  Y.  Ent.  Soc.,  iv,  107-1896). 
It  is  a   tiny,  shining  dark  brown  or  blackish  species  which  lurks  among  the 

sphagnum  moss  of  bogs  and  wet  meadows  and  is  common  in  suitable  localities  but 

captured  with  difficulty  owing  to  its  frailness  and  the  character  of  its  haunts.  The 

most  satisfactory  method,  after  finding  a   station,  is  to  s]iread  the  net  and  drive  the 

crickets  upon  it. 

Notes  on  its  habits  and  habitats  will  be  found  in  the  Canadian  Entomologist, 

■xxxvi,  185  (1904)  by  Walker;  and  in  the  27th  Ann.  Rept.  Dept.  Geol.  Ind.,  p.  427, 

(1902)  by  Blatchley. 
A.  P.  Morse. 
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'I’lIE  DIS'l'KlHETIOX  OF  TIIF  I’FKIODK’AL  CICADA  IX  XFAV 

EXAiLAXl)  IX  I'.IOCi. 

In  New  England  the  Periodical  Cicada  {Tihircit  scptnidfrlm)  of  l!)0(i,  known 

as  brood  Mil  (Marlatt)  is  confined  to  ])ortions  of  Plymouth  and  Harnstable  counties, 

Massacliusetts.  1   have  attcni])tcd  to  find  out,  as  nearly  as  possible,  the  area  occupied 

by  tliis  insect  in  the  two  counties,  d   he  most  nortliern  locality  seems  to  be  tlie 

i\lanomet  Hills,  or  “Pine  Hills”  as  they  are  locally  called,  about  five  miles  soutla-ast 
of  Plymouth.  This  is  the  only  recoial  1   have  from  Plymouth  county.  In  Barnstable 

county,  it  is  more  widely  distributed.  IMr.  Arthur  Heald,  Supt.  of  Public  Schools, 

of  Warcham,  in  a   letter  dated  .June  27,  says:  —   “,\t  pre.sent  all  that  I   can  speak  of 
with  certainty  are  the  towns  of  Sandwich,  i\la.sh|)ce.  Bourne  and  Falmouth.  Mr. 

.Io.sc])h  A.  Cushman  found  them  very  abundant  at  Xorth  Falmouth,  .June  bu;  they 

were  also  very  ])lentiful  at  Cataumet  and  Pocasset.  Miss  Delia  1.  firiffin.  Curator 

of  the  Fairbanks  Mu,seum,  St.  .lolmsbury,  Vermont,  found  it  in  great  numbers  in  the 

woods  near  ()sterville;  this  is  the  most  easterly  locality  from  which  it  has  been  re- 

ported. It  made  its  appearance  during  the  first  week  in  .June,  the  third  being  the 

first  positive  date  I   have  of  its  emergence. 

W.  .JolIN.SUN. 

ERRATA. 

In  Mr.  Knab’s  paper  on  Dcinocerites  cancer,  ])ublished  in  P.syciie,  Vol.  XHl, 
Xo.  4,  .\ugust,  BKH),  the  following  corrections  shoidd  be  made: 

p.  i)7,  line  11  fujm  top,  after  Dyar  iiificrf  &. 

|r.  07,  line  ti  from  bottom,  for  usually  read  unusually. 
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aldrichi,  60. 
robusta,  59. 

Aspistes,  157. 
Attelabvis  rhois,  105. 
Austrandrena.  37. 

Bezzia,  104. 
venu.stula,  104. 

Brochymena.  66. 

Calliop.sis,  113. 
andreniformis,  113. 

Needham,  J.  G.,  76. 
Newcomb,,  H.  H.,  23. 
Ramsay.  L.,  136. 
Schaeffer,  C.,  114. 
Weeks,  A.  G.,  67. 
Wheeler,  W.  M.,  38. 
Williston,  S.  W.,  1,54. 

asteris,  113. 

Camponotus  herculeanus  lig- 
niperdus  var.  rubens,  41. 
var.  novaeboracensis,  41. 

var.  pictus,  4 1 . 
Caripeta,  103. 

angustiorata,  103. 
criininosa,  103. 

Carj'stus  ambrosei.  67.  107. 
Castaneira,  74. 
Ceratolophus,  104. 

pictus.  104. Ceratopogon.  104. 
Chironomus,  104,  124. 

Chrysopa  erythrocephala,  98. 
injusta,  98. 
majuscula,  98. 
marginalis,  98.  99. Cilissa,  6. 

americana,  5. 

Cimex,  42. 
columbarius,  43. 
lectularius,  42.  43.  107. 

Clinocoris,  42,  107. 
Clisodon.  109,  112. 

terminalis,  112. 

Coniopteryx  psociformis,  75. 
vicina,  74. 

Conohalictoides  lovelli,  112. 
Cosymbia  lumenaria,  93. 
Culex,  11,  20,  21,  95,  97,  126, 

131. 
cantans,  130. 
cubensis,  131. 
detritus,  128. 
discolor,  18. 

dupreei,  18. 
fatig.ans.  131. 

Names  of  new  Genera,  Species  and  Varietie.s  are  in  bold  faced  type. 
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jain;iicensi.s,  IS. 

janitor.  95. 
pipien.'i,  IS,  128,  12S,  129, 

131. 

rc.‘<tuans,  18. 
salinarius,  IS. 
scholasticus,  95. 

taeniorhyufhus,  11. 
territans.  18. 
triseriatus,  IS. 
vector,  97. 

('ulicoides,  104. 
scutellatus,  104. 

C’uliseta  consobrinn.s,  131. 
Cyniatophora  matilda.  22. 

I   )act  j'locladius,  104. 
Datana  major,  2. 
Deinocerites,  95,  90.  97. 

cancer,  19.  20,  95.  131,  159. 
Dendrotettix.  120. 

Diame.sa,  104. 
nivoriunda.  104. 

Eois  rotundopennata.  01. 

Erj'cides  di.stans.  71. 
nakawara,  70. 

pygmaleon,  71. 
Euchlaena  elTectaria,  117. 

Formica.  40. 
difficilis,  40. 

fusca  var.  suliaene.sccns, 
40. 

impexa,  40.  41. 
microgyna,  40. 
morsel,  39. 

nepticula.  40. 
nevadensis,  40. 

rufa.  39.  40. 

Halictoides,  112. 

novae-angliae,  112. 
Haploa,  29. 

chmiene,  30,  32. 
colona  var.  fnlvicosta.  31. 
var.  reversa.  30,  31. 

confusa,  29,  30.  32. 

contigua,  32. 
lecontei,  30.  31,  32. 

var.  confinis,  30.  31,  32. 

var.  harri.sii,  31. 
var,  militaris,  31. 
var.  vestalis.  31.  32. 

Ileliothis,  137.  13S,  144. 
ohsoleta.  137,  139,  141. 

140.  147. 

Ileteromj-ia,  104. 
Hippi.scu.s  immaculatus,  1 19. 

rugo.su.';,  119. 
tuberculatus,  119. 

Hyperalonia,  150. 

.lanthinosoma  jamaiccn.sis, 
IS,  <   0.  97. 
mu.sica,  IS. 

varipcs,  IS. 

Klinophilos,  42. 

bachnodactyla,  115. 
arizonica,  114. 

munticola,  114. 

parviscutum,  114. 
texana,  114,  115. 

Lasius  flavus,  38,  39. 

myop.s,  38,  39. 
nearcticus,  38. 

Lesticocampa  lunata,  97. 
Leucostola,  59. 

slossonae,  59. 

Linmobia  triocellata,  2. 

Lonchoptera,  155. 
Eongurio  testaceu.s,  2. 

Macropis,  112. 
ciliata,  112. 

Megarhinus,  11,  13,  14,  15, 
10,  17,  20,  21. 
atratus,  18. 

.Melanoplus  latens,  120. 
obovatipennis,  121. 
scudderi,  121. 

var.  latus,  122. 

tepidus,  121. 
tribuloides,  121. 
tribulus,  121. 
tuberculatus,  121. 

viridipes,  135. 
Meli.ssodes,  109. 

agilis.  110. 
apicata.  111. 
aurigenia.  110 
cnici.  109. 

de.sponsa,  109. 
illata,  no.  111. 

manipularis.  111. 

perplexa,  110,  111. 
.sinullima,  110,  111, 
vernoniae,  110 

Melitaea  chalcedon,  130. 
-Mclitta,  5,  0,  33. 

americana,  5. 

leporina.  0. 

.Metriocncmus.  104. 
Micaria,  74. 

Myrmcleon  ingenio.su.s.  99. 
Myrnuca  champlaini,  38 

laevinodis,  38. 
var.  brucsi,  38. 

ncolacvinodis,  38. 
rul)ra,  38. 

Nematus  ventrico.su.s,  137, 

148. 
Nemobiu.s  carolinu.s,  1.58. 

I)alu.stris,  158. 
Nisoniades  hayhur.sti,  73. 

juvenalis,  73. 
plummertini,  73. 
tatiu.s,  73. 

Noinotettix  cristatus  var. 
denticulatus,  119. 

Notiophilus,  79,  80. 
aeneu.s,  79,  SO,  82,  S3.  84, 

91. 
americanus,  91. 

aquaticus,  80.  81,  82,  84, 
85,  86,  87,  88,  91. 

bigeminus,  SO. 
biguttatus,  SO,  88. 
borealis,  81,  82,  84,  85,  86, 

88,  92. confusus,  91. 

haniyi,  SO,  84,  85,  86.  92. 
nemoralis,  83,  88,  89,  92. 

nitens,  80,  81,  83.  89.  90, 

92. 
novemstriatus,  80.  82.  87, 

88,  92. 

obscuru.s,  80.  81,  S3.  89. 

90,  92. 

palustris,  SO. 
porrectus,  84.  91. 

punctatus,  84.  91.  92. 
quadrifoveatus.  SS.  92. 
■semistriatus,  79.  80,  81. 

82,  S3.  84,  85.  88,  91,  92, 
semiopacus,  79.  SO.  81,  82. 

83,  89.  90.  91,  92. 
sibiricus.  80,  84,  87,  91. 
simulator,  82,  84,  86,  87, 92. 

avlvaticms.  79,  SO,  S3,  88, 

89,  92. 

Odontomyia,  3. 

Ora,  115. 
texana.  115. 

troberti,  115. 

Orthocladius,  104. 
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fugax,  104, 

Pachygaster,  3. 
Palpomyia,  104. 
Paltostoma.  156. 
Pamphila  mengeli,  68. 

verdanta,  67. 
winslowi,  69. 

Panorpa,  98. 
rufescens,  100. 
signifer,  100. 
subfurcata,  100. 
virginica,  99,  100. 

Panurginus.  113. 
asteri-s,  113. 

Panurgus  novae-angliae,  112. 
octomaculatus,  113. 

Perdita,  113. 
octomaculata,  113. 

Pericoma,  156. 
Philandrena,  33. 

Podisma  glacialis  var.  varie- 
gata.  120. 
scudderi.  120. 

Procladius,  104. 
Prodiamesa,  104. 
Protandrena,  37 

modesta,  37. 
Protanypus,  104. 
Protoplasta,  156. 
P.sammoleon  guttipes,  99. 

Psilotanypus,  104. 
Psorophora,  11,  12,  13,  14, 

15,  16,  17,  20,  21. 
Psychoda,  156. 
Pterandrena,  36. 
Pteronus  ribesii,  137. 
Ptilandrena  crypta,  9. 
Ptilodactyla,  115. 

serricollis,  114. 

Rhescynthus  semialba,  106. 

Samiinoidea  exitiosa,  64. 
Scirtes.  115. 

plagiatus.  115. 
troberti,  115. 

Serromyia,  104. 
Stegomyia  calopus,  125,  130. 
Suhpalasca,  99. 

floridana,  99. 

hyalina,  99. 

Tanypus,  104. stemenii,  104. 
Telenomus,  63. 

graptae,  64. 
perplexus,  65. 
quaintancei,  63. 

Tetralonia,  112. 
actuosa.  111. 

Thalassomyia,  104. 
fusca,  104. 
obscura,  104. 

Thanaos  parkeri,  72. 
Thymele  pervivax,  72. 

var.  aleanderi,  71. 
Tibicen  septendecim,  159. 
Tinolestes  latisquamma,  95. 

Tipula,  2. abdominalis,  1. 
eluta,  1. 

Trachandrena,  33,  34. 
Trichogramma,  137,  141,  143, 148. 

pretiosa,  137.  140.  146,  147. 
Trichotanypus,  104. 

Ulula,  99. 
Ululodes,  99. 
Uranotaenia,  11,  12,  14,  17, 

18. 

Wulpiella,  104. 

Xenoglossa,  112. 

Xylophagus,  2. 
Xylota  pigra,  2,  3. 

Zabracliia  polita,  3. 
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THE  SWARMING  OF  ANOPHELES  PUNCTIPENXIS  SAY. 

BY  FREDERICK  KN.\B,  \V.\SHINGTON,  1).  (’. 

Upon  October  7   ami  14  the  writer  observed  the  mating  liabits  of  Anopheles 

punetipennis  ami  as,  up  to  the  present,  nothing  appears  to  have  been  made  known 

regarding  the  mating  habits  in  the  genus  Anopheles,  the  following  notes  are  offered. 

Much  to  his  surprise  the  writer  fouml  that  the  males  of  Anopheles  swarm  as  do  those 

of  Cule.v,  although  the  behavior  in  the  two  forms  is  tpiite  different. 

The  observations  were  made  on  Plummers  Island  (Marvland)  in  the  Potomac 

River,  about  ten  miles  above  Washington.  Near  the  highest  part  of  the  island  is  a 

ledge  of  rock  forming  an  open  space  surrounded  by  the  woods  on  three  siiles.  The 

side  towards  the  river  is  open,  save  for  a   couple  of  small  trees  at  the  edge,  and  termi- 

nates in  a   nearly  perpendicular  cliff.  On  October  7,  shortly  before  5   o’clock,  the 
writer  visited  the  spot  to  enjoy  the  sun-set.  The  leilge  is  about  sixty  feet  above  the 

water  and  on  its  highest  part,  where  some  tufts  of  tall  grass  grow  in  a   crevice  of  the 

rock,  was  a   swarm  of  dancing  Diptera.  The  swarm  was  directly  over  the  tufts  of 

grass,  its  base  seven  or  eight  feet  from  the  ground,  the  apex  five  or  six  feet  higher. 

.\lthough  in  appearance  and  action  (piite  unlike  Culex  pipiens  (observed  on  previous 

occasions)  they  were  recognized  as  mosquitoes  by  the  prominent  palpi  and  the 

plumed  antennae.  With  a   sweep  of  the  net  fifteen  were  secured  ami  jiroved  to  be 

males  oi  Anopheles  punetipennis.  Their  appearance  in  flight  differed  horn  pipiens 

mainlv  by  the  position  of  the  legs  which  were  held  straight  behind  and  close  together. 

The  palpi  and  antennae,  directed  straight  forward,  also  appeared  much  more  prom- 

inent than  in  pipiens,  which,  together  with  the  much  longer  legs,  e.xtending  out  behind, 

gave  them  a   very  characteristic  appearance. 

In  their  actions,  too,  they  differed  markedly  from  pipiens.  The  swarm  was 

small,  compo.sed  of  less  than  a   hundred  individuals,  and  was  not  as  compact  as  the 

swarms  of  pipiens.  The  movements  of  these  males  were  far  more  free  and  varied 

than  those  of  pipiens  which  constantly  re])eat  the  same  circumscribed  movements. 

The  Anopheles  Hew  about  in  the  swarm  in  a   circling  upward  or  downward  “cork- 

screw” course.  Their  movements  were  more  rapid  than  those  of  pipiens  and  often 
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irregular;  single  individuals  would  at  times  leave  the  swarm,  and  cutting  a   wide 

circle,  return  into  it.  Sometimes  the.se  stray  individuals  would  fly  for  a   short  dis- 

tance with  a   ])eculiar  rapid  zigzag  motion  —   a   series  of  short  sidewi.se  jerks  —   and 
then  return  with  the  ordinary  steady  flight.  In  spite  of  these  varied  evolutions  the 

mosquitoes  showed  a   tendency  to  face  in  one  direction,  presumahly  towards  the 

wind,  although  the  evening  was  perfectly  calm  and  there  was  no  breeze  ai)])arent. 

As  it  began  to  darken  the  males  began  to  leave  the  swarm  one  by  one,  flying  upward, 

cither  into  surrounding  trees  or  more  often  they  would  disajtpear.  into  the  sky.  On 

this  evening  copulaticm  was  not  ob.served  and  from  the  following  observations  it 

may  be  assumed  that  union  only  takes  place  during  the  early  j)art  of  the  swarming. 

Although  stormy  and  cold  weather  intervened,  the  following  Sunday  ]>roved 

fine  and  the  ledge  on  the  island  was  again  visited.  Shortly  before  .5  o’clock,  with 
the  sun  still  shining  but  near  the  horizon,  a   few  males  were  found  already  a.ssembled 

and  engaged  in  their  circling  flight  above  the  grass-tufts.  ( fthers  came  from  dif- 

ferent directions  and  joinecl  the  swarm  and  by  sunset  it  consisted  of  perhaps  sixty 

or  seventy  moscpiitoes.  It  was  difficult  to  follow  the  movements  of  .single  mosqui- 

toes but  it  seemed  that  in  circling  about  they  described  a   figure-of-eight  —   some- 

times on  a   plane,  or  ascending  and  descending.  At  5.15  a   pair  was  seen  falling 

out  of  the  middle  of  the  swarm,  gra])])ling  each  other  as  they  fell.  They  had  not 

dropped  far  below  the  swarm  when  union  was  affected,  and,  swinging  out  in  ojiposite 

directions,  still  united  they  drifteil  slowly  away  towards  the  ground.  Within  ten 

minutes  six  pairs  were  seen  to  drop  out  of  the  swarm  and  co])ulate  in  this  manner 

but  after  that  no  more.  Three  of  the  pairs  were  captured  in  the  net;  one  pair  rested 

in  the  bottom  of  the  net  about  a   minute,  then  separated  and  flew  out;  the  other  two 

])airs  remained  united  even  after  death  in  the  killing-bottle.  It  could  not  be  deter- 
mined if  in  the  slow  flight  of  the  united  pair  the  female  leads  off  as  is  the  ca.se  with 

pipienn,  but  it  is  to  be  presumed  so,  as  she  is  the  larger.  Neither  could  it  be  posi- 
tively ascertained  whether  any  females  formed  part  of  the  swarm.  None  were  seen 

to  enter  at  the  time  copulation  took  place,  but  with  the  rapid  and  confused  move- 

ments of  the  members  of  the  swarm  (some  flying  out  of  the  swarm  and  back  again, 

as  described  above)  it  was  impo.ssible  to  keep  all  the  individuals  under  close  observa- 

tion. However  it  is  safe  to  conclude  that,  as  in  pipiens,  the  swarm  proper  consists 

wholly  of  males  —   certainly  the  fifteen  specimens  captured  out  of  the  swarm  on  Oct. 
7   were  all  males.  If  there  is  any  choice  made  in  the  selection  of  a   mate  it  must  be 

on  the  ])art  of  the  female,  for  there  appears  to  be  no  effort  made,  or  any  struggle, 

on  the  j)art  of  the  males  to  secure  the  female  entering  the  swarm. 

An  intere.sting  fact  was  the  promjit  reaction  of  the  entire  swarm  to  sound.  The 
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.sound  of  the  voice  in  conversation  would,  at  tlie  first  shock,  ])reci])itate  the  entire 

swarm  about  a   foot,  and  tlie  inos((uitoes  would  continue  in  ra|)id  and  coid'u.sed 

movement  wliile  the  sjteakino;  continued,  d'his  elfect  could  he  noticed  even  when 

one  spoke  in  ((iiite  a   low  voice,  and  a   pistol-shot,  ])erha[)s  half  a   mile  off,  precipitated 

the  swarm  in  the  same  manner.  When  silence  was  restored  the  swarm  immediately 

resumed  its  normal  flight.  The  e.xpcriment  was  repeated  many  times  and  each 

time  the  effect  was  instantaneous. 

At  about  5. .'30  the  swarm  began  to  diminish,  the  males  flying  off  singly  into  the 
air.  Very  often  a   male  wouhl  start  off  with  a   hesitating  llight,  and  after  flying 

some  di.stance  and  hovering  about  as  if  reluctant  to  leave,  would  again  return  into 

the  swarm.  .\t  last  the  swarm  was  reduced  t{>  three  males  which  remained  for 

.some  time,  and  at  the  la.st  a   single  male  remained,  continuing  his  evolutions  alone 

for  fully  three  minutes,  when,  at  .n.d.'),  he  too  flew  off. 
A   curious  circumstance  was  the  ])resence,  on  both  occasions,  of  a   swarm  of 

minute  riiironomidae  in  clo.se  proximity  to  the  swarm  of  Anopliclrx.  Mr.  1).  W. 

(’(Mluillett  kindly  determineil  the.se  as  AblabeKmi/ta  pilosetla  Loew.  While  these 

did  not  mingle  with  the  swarm  of  Anopheles  they  were  as  close  as  they  could  be  with- 

out interference.  Apparently  the  s])ot  which  the  Anopheles  had  fixed  u])on  had  the 

same  attraction  for  them.  This  swarm  seemed  likewise  to  be  compo.sed  wholly  of 

males. 

It  seems  remarkable  that  the  attitude  taken  by  Anopheles  in  co|)nlation,  end  to 

end  and  facing  in  op|)osite  directions,  is  identical  with  that  of  ('ule.v  pipiens.  This 

remarkable  agreement  is  significant  when  the  .structure  of  the  tarsal  claws  is  consid- 

ered. In  both  forms  it  is  pratically  the  same  and  all  the  claws  of  the  female  are 

simple.  In  both  ca.ses  the  legs  are  not  made  u.se  of  in  the  co]>ulatory  act  itself  but 

only  in  the  preliminary  scuffle.  Dr.  II.  G.  Dyar  has  found  that  ('ulisetn  consobrhnis, 

another  form  with  simple  claws  and  (juite  a   di.stinct  generic  type,  takes  the  same 

position  in  copulation.  It  is  fair  to  a.ssume  that  this  is  the  mode  of  copulation  in  all 

the  forms  in  which  the  female  has  sim|)le  claws.  On  the  other  hand  it  appexirs  that 

in  those  forms  in  which  the  female  has  toothed  claws  the  position  in  copulation  is 

face  to  face,  the  ]>air  clas])ing  each  other.  The  writer  can  confirm  Goeldi’s  obser- 
vation that  Stegomi/ia  raloj)us  copulates  in  this  manner.  Dr.  Dyar  has  observed 

the  same  method  of  co|)ulation  in  Aedes  varlpnlpus  Co(|.  ( )uc  cannot  avoid  the 

inference  that  the  difference  in  the  structure  of  the  claws  is  closely  correlated  with 

the  mode  of  copulation.  It  would  a]>pear  then  that  the  structure  of  the  claws  is 

a   purely  adaptive  one  and  therefore  it  cannot  be  considered  of  the  deep  classifi- 

catory  significance  attributed  to  it  by  Mr.  ('ocptillett  (Science,  n.  s.,  XXIII,  j>.  312, 
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1906).  The  correspondence  of  Anopheles  and  Ciilex  (in  the  re.stricted  sense)  in  claw 

structure  does  not  indicate  a   closer  relationship  between  these  genera  than  with  such 

forms  as  Aedes.  Nor  does  the  marked  difference  in  the  claw  structure  of  Janthino- 

soma  and  Feltidia  disprove  the  close  relationship  of  these  forms  indicated  by  their 

•SO  closely  similar  larva  and  male  genitalia.  While  the  presence  or  absence  of  teeth  on 

the  claws  may  be  used  with  advantage  in  the  definition  of  minor  groups,  if  used  as  a 

])rimarv  character  it  would  result  in  quite  arbitrary  combinations.  Indeed  there 

is  reason  to  doubt  if  it  should  be  considered  of  even  generic  value. 

Since  the  publication  of  my  article  on  the  swarming  of  Culex  pipiens  the  follow- 

ing additional  references  to  the  copulation  and  swarming  of  Culicidae  or  Chiron- 

omidae  have  come  to  my  notice. 

1812.  Floerke,  H.  G.  (editor)  Uauchende  aber  nicht  brennemle  Thuerme. 

Repertorium  lies  Neuesten  u.  Wissenswiirdigsten  aus  d.  gesammten  Natur- 

kunde,  v.  4,  p.  179-lSO. 

1830.  Anonymous.  In.sect  Transformations.  (London)  p.  363-365. 

1838.  L-VCORD.vire.  Introduction  a   L’  Entomologie,  v.  2,  p.  374-375,  492. 

1851.  “Achet-V  Dome.stic.\,  i\I.  E.  S.”  Episodes  of  Insect  Life,  v.  1,  p.  58-61. 
I860.  H.vgexow,  Fk.  v.,  Xachlese  fiber  Miickenschwarme.  Archiv  d.  Ver.  d. 

Freunde  d.  Xaturgesch.  in  Meklenburg,  14  Jahr,  p.  457-458. 

1865.  Cowax,  Fr.vxk.  Curious  facts  in  the  history  of  insects,  p.  278-280. 
1871.  Weyexbergii,  II.  Xog  een  paar  waarnemingen  van  vliegeuzwermen, 

benevens  een  overzicht  van  alle  tot  heden  waargenomen  vliegeuzwermen. 

Tijdschrift  voor  Entomologie,  v.  14,  p.  221-231. 

1891.  Lynch  Arrib.vlz.yga,  Felix.  Dijiterologia  Argentina.  Uevista  del  iNIuseo 

de  La  Plata,  v.  1,  p.  364-365  (swarming  of  Culicidae);  v.  2,  p.  161  (note 
on  the  copulation  of  Stcgompia  calnpus). 

1900.  Gr.yssi,  B.vttista.  Studi  di  uno  zoologo  sulla  malaria.  Reale  Accademia 

dei  Lincei  (anno  246),  p.  84. 

1903.  Gray,  St.  George.  Theobald's  iNIonogr.  Culic.,  v.  3,  p.  143  (copulation 
of  Stegornyia  calopus). 

1905.  Eysell,  a.  Sind  die  “Culiciden”  eine  Familie.  Archiv  Schiffs-u  Tropen 

Ilyg.,  V.  9,  p.  51-52. 
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WUKJIIT'S  NOTES  OX  BUITERFLV  BIOLOGY. 

BY  VEKXO.N  L.  KELLOGG,  ST.\.\FORI)  UNIVERSITY,  (   ALIEORNL\. 

Mr.  W.  (j.  Wright’.s  e.xccllent  liaiidhook;  ‘   of  the  hutterfiies  of  the  West  Coa.st 
of  the  United  States  is  poing  to  help  all  of  us  out  here  who  are  already  interested  in 

in.sects,  and  is  going  to  inspire  some  others  with  this  interest.  'Ehe  writer  of  the  hook 
is  a   veteran  collector  and  ob.server,  his  years  of  entomological  work  in  California 

already  numhering  twenty-five.  IBs  records  of  ob.senation  seem  i[uite  e.xact,  and 

undoubtedly  all  that  he  has  to  say  in  this  book,  as  far  as  it  is  based  on  personal  ob- 

.servation,  can  be  relied  on.  Therefore  we  may  welcome  with  particular  pleasure 

an  intere.sting  introduction  —   the  major  part  of  the  book  being  compo.sed  of  an  anno- 

tated catalogue  of  the  butterfly  species  found  in  the  Western  States  and  of  a   com- 

|)lete  series  of  excellent  colored  plates  illustrating  nearly  all  of  these  species  —   which 

introduction,  called  “General  Features  of  Butterfly  Life,’’  is  made  up  of  some  forty 
or  more  numbered  sections,  each  with  a   special  title,  and  all  together  including 

some  merely  curious,  but  many  really  valuable  suggestive  remarks,  records  of  obser- 

vations, odd  conclusions,  etc.,  about  butterfly  biology. 

As  many  of  these  notes  ought  to  find  their  way  to  all  .students  of  in.scct  bionomics, 

whether  they  be  especially  interested  in  Western  butterflies  or  not,  I   have  extracted, 

for  Psyche’s  readers,  from  these  “general  features”  notes  of  Mr.  Wright  certain 
ones  which  seem  to  me  particularly  intere.sting  or  suggestive. 

As  the  butterflies  are,  of  all  in.sects,  those  which  we  know  be.st  svstematicallv 

and  faunistically  and  akso  as  regards  their  seasonal  changes,  their  life  hi.story,  in 

fact,  their  general  biology,  they  are,  like  the  North  American  birds,  specially  valuable 

for  the  student  of  species-forming,  of  the  effects  of  isolation  and  environment,  and, 
indeed,  in  general,  of  evolution. 

I   shall  take  up  Mr.  Wright’s  notes  according  to  his  own  section  numbers. 
Section  2.  .\ltitude  is  equivalent  to  latitude  in  its  effect  on  ornamentation. 

.\  sjiecies  which  occupies  both  valleys  and  mountain  heights  will  be  found  to  be 

darker  in  color  in  those  examples  from  the  mountains  than  tho.se  living  in  the  lower 

valleys.  Exani|)le,  M ecianostoma  eurydice,  in  valleys,  becomes  M.  r.  hernardino 

in  its  upper  range. 

*   The  Butterflies  ot  the  West  Coast  of  the  United  States,  by  W.  G.  Wriclii.  Whitaker  and  Ray  Co.. 
San  Francisco.  1905.  Most  of  the  sheets  of  tins  book  were  destroyed  in  the  disaster  of  April  IS  and 
following  days,  but  a   few  copies  in  the  hands  of  the  aiitlior  are  for  sale. 
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Section  5.  Range  of  butterflies.  An  interesting  Ijrief  discussion  of  the  range 

limits  of  species  and  of  what  determines  these  limits.  Food  ])lant  sometimes  is  the 

determining  factor,  sometimes  obviously  not;  something  not  obvious  in  many  ca.ses, 
but  real. 

Section  12.  Seasonal  forms.  In  some  cases  the  early  spring  appearers  are 

darker  in  markings  than  the  later  ones;  in  other  cases,  as  Colias  eimjtheme,  the 

early  or  cold  weather  forms  are  paler  than  the  later  warm  weather  forms. 

Section  13.  Ihjbrids.  Some  intere, sting  examples  of  Initterfly  hybridization 

are  noted.  Author  has  seen  Thecia  dumctoruiit  aiul  Th.  iroides  in  copulo;  also 

Pieris  rapae  plus  P.  protodice.  Author  noted  both  of  these  cases  in  seven  years; 

in  the  same  time  he  noted  perhaps  twenty  other  pairs  of  butterflies  in  regular  mating; 

he  concludes,  therefore,  that  one  pair  of  Initterflies  in  every  one  hundred  and  forty 

is  regularly  mismated,  that  is  seven  out  of  one  thousand.  “Now  if  that  per  cent  be 
normal  and  continues,  we  see  at  once  that  there  can  be  no  resulting  fertile  progeny 

from  the  mismating,  for  if  there  were  intergraded  varieties  following  every  mismating 

the  world  would  be  full  of  hit-and-miss  butterflies  in  a   few  years.  It  therefore 

aj)pears  conclusive  that,  as  in  other  lines  of  the  animal  kingdom,  the  mismatings 

mu.st  be  infertile  immediately  or  in  the  next  generation.”  [This  is  in  opposition  to 

Luther  Burbank’s  belief  that  much  of  the  variety  in  organisms,  plants,  at  least,  is 
due  to  fertile  hybridizing.  V.  L.  K.] 

Section  14.  Dimorphism.  An  interesting  paragraph  calling  attention  to  white 

and  black  dichromatism  of  Argynnis  and  Colias.  Author  notes  that  the  normal 

female  of  Colias  is  being  replaced  by  the  albino,  and  believes  that  the  normal  females 

of  Argynnis  nokomis,  A.  nitocris,  and  A.  leto  have  all  been  su])planted  by  the  black 

form,  frhis  is  in  line  with  Emery’s  theory  of  the  origin  of  secondary  sexual  forms  — 
V.  L.  K.] 

Section  16.  An  interesting  paragraph  on  gynandromorphy.  Author  notes 

the  capture  of  a   specimen  of  Lyccna  piasus  with  male  and  female  right  and  left 

wings  (figured). 

Section  17.  Se.T-marks.  Notes  an  interesting  secondary  sexual  character 

namely,  in  Xymphalidae  the  fore-legs  or  lappets  of  males  “are  fully  clad  with  plenty 
of  long  hairs,  while  the  lappets  of  the  females  are  less  fully  clad  in  shorter  and  scanty 
hairs. 

Section  20.  Non-feeding  species.  Notes  the  non-feeding  characteristic  of  the 

Satyridae;  yet  they  have  .sucking  prolioscis. 

Section  24.  Taming  butterflies.  “Butterflies  are  easily  tamed  .   .   .   . ;   a   <lay  or 
two  will  suffice  to  tame  a   butterfly  so  that  when  it  sees  you  coming  it  will  walk  toward 

J 
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you,  wavin';  its  wiii^s  in  pleasure  at  your  appearance,  and  <;ent)y  unrollin';  its  tongue 

as  it  walks  aloii<;  in  autieipatioii  of  a   sip  of  sweetened  water;  then  it  will  eliinh  upon 

yon  finger.  .   .   .   Yon  must  always  approach  the  hntterlly  with  gentle  motions,  with 

an  absence  of  anything  new  or  strange,  or  unexpected  or  im])leasant,  when  it  is 

hungry  and  with  food  on  your  finger  tips;  and  when  yon  call  it  yon  must  each  time 

do  so  with  the  same  motions  and  the  same  tone  of  voice.  'I'he  females  are  more 

tractable  and  teachable  than  the  males.” 

Section  2.").  Lriu/tli  of  n   hidtcrfiifs  life.  Notes  on  the  duration  of  the  imaginal 

stage  in  various  butterfly  groups;  (iraptas,  \'ane.ssas,  Pyrameis  (long-lived)  Argynnis 
and  Melitaea  (a  few  weeks  to  two  months),  Satyridae  (short-lived  a   week  or  so), 

and  (’ll  ionobas  idnna  (ten  days). 
Section  27.  Rubbing  the  leingx.  Author  notes  the  curious  habit  of  the  Thecla.s 

and  Lycaenas  of  rubbing  the  wings  together  while  at  rest.  Author  .sees  no  explana- 

tion. ['Phey  are  not  improbably  producing  .sound  by  rubbing  sjiecial  .scries  of  stifl’ 
u[)right  .scales  together;  1   have  referred  to  this  jihenomenon  in  an  early  pajier  on  the 

.seale.s  of  the  I>epidoptera.  V.  L.  K.] 

.Section  flO.  M iynicrg  nr  sirnulatinn.  An  interesting  but  rather  jiecnliar  section 

under  this  subject,  including  .some  excellent  ob.servations,  but  showing  a   curious 

lack  of  understanding,  of  the  theory  of  protective  re.semblance  and  mimicrv  on  the 

author’s  part.  The  author  assumes  that  mimicry,  where  existent,  is  a   vohtntarUy 

acquired  condition  of  the  mimicking  or  simulating  species!  Among  the  author’s 

ob.servations  are  the  following:  (Most  Satyridae  alight  “upon  places  concolorous 

with  themselves.”  Chionobas  gigas  alights  only  on  bare  gray  rock  upon  which  gray 

mo.ss  and  lichens  grow.  “When  it  alights  on  such  a   jilace  you  cannot  distinguish  it 

although  you  saw  it  alight  only  three  yards  away.”.  .   .   “During  2.5  years’  butterfly 

work  I   have  seen  but  one  attemjit  of  a   bird  to  catch  a   butterfly;  then  it  was  a   fly- 

catcher bird  chasing  a   Colias,  dashing  after  it  many  times  until,  tired  out,  it  stopped 

and  the  (’olias  e.scaped.” 

Section  51.  Movement  of  buttcrfiicx.  By  this  title  author  means  “the  substi- 

tution of  the  abnormal  female  for  the  normal;  the  tem])orary  or  permanent  ilisaj)- 

])earance  of  an  entire  species,  and  the  imacconntablc  appearance  of  lost  or  nidviiown 

species;  in  fine,  the  change  from  one  state  of  things  to  another  state.”  -Author 

notes  the  conditions  of  occurrence  of  pale  females  of  (’olias,  the  rlisappearance  of  the 

species  Lycaena  tequa  in  .Southern  (’alifornia,  the  disappearance  ami  reappearance- 
of  Iwcaena  xerxes  near  San  Francisco,  the  becoming  common  of  the  former  very  rare. 

Pampila  melane,  and  the  disappearance  of  Chionobas  nevadensis,  .Satyrus  wheeleri. 

and  Mechanitis  californica. 
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Section  25.  Getting  butterfly  eggs  for  rearing.  Under  this  practical  title  author 

has  some  interesting  biological  notes  on  the  egg-laying  of  butterflies.  Parnassius, 

Argynnis,  Euptoicta  Neonympha,  and  all  genera  of  Satyridae  “will  lay  their  eggs 
upon  atmliing,  even  on  the  net  itself  if  other  matters,  as  proper  shade,  warmth, 

air  and  quiet,  are  agreeable.”  All  other  butterflies  demand  their  own  peculiar 

larval  food  plant,  “and  it  is  nece.ssary  that  the  plant  should  be  fresh  and  bright,  as 

the  ljutterflv  will  not  oviposit  on  a   plant  that  is  at  all  wilted.” 

Section  .37.  Breeding  in  darkne.ss  and  in  cold.  “When  caterpillars  are  bred 
or  raised  in  darkness  from  egg  to  imago,  the  resulting  imago  will  be  darker  in  color 

than  the  normal;  the  dark  .spots  or  lines  will  be  broader  and  more  dense  or  dusky 

and  the  lighter  ones  will  be  sordid  or  dusky.  But  no  excessive  variation  or  deviation 

from  the  plan  of  the  normal  form  has  ever  been  noticed,  for  the  effort  has  many  and 

many  times  been  made  to  create  new  forms  by  this  method.”  So  also  by  cold. 
Caterpillars  raised  in  an  ice  house  or  in  cold  storage  where  the  temperature  is  kept 

down  as  low  as  ])ossible  will  never  develop  any  radical  variation,  but  the  butterflies 

will  be  darker  than  they  would  have  been  if  rai.setl  in  a   normal  temperature. 

Section  3S.  Migration  of  hutterflie-'<.  Describes  large  swarms  or  flights  of 

Pvrameis  cardui,  not  always  in  the  same  direction,  but  generally  to  the  northward. 

Some  came  from  Baja  California  and  reached  British  (^olumbia! 

L.vrge  Butteufi.y  C.vi'TriiEi)  by  Cr-yb-,si>ii)ek. —   On  the  13th  of  August, 

1005,  a   swallow  tail  l)utterfly  {Papilio  troilu.':  L.)  was  found  lying  dead  by  the  siile 

of  the  Amboy  Road  at  Tottenville,  Staten  Island.  Clinging  to  the  body  of  the 

butterfly  under  one  of  its  wings,  was  a   small  whitish  crab-spider  7   mm.  long,  such 

as  is  often  found  on  flowers  awaiting  its  insect  jirey.  Evidently  the  large  butterfly 

had  been  attacked  by  the  small  spider,  and  had  flown  away  with  it,  only  to  die  later 

bv  the  side  of  the  road.  There  were  no  flowers  near  and  the  butterfly  must  necessarily 

have  flown  some  distance  before  being  overcome. 

The  spider  has  been  shown  to  Mr.  J.  II.  Emerton,  who  says  it  is  Mi.mmena 

aleatoria;  a   species  commonly  found  on  the  blossoms  of  wild  carrot  and  thorough- 
wort  where  it  sits  between  the  flowers  and  catches  butterflies  and  other  insects  that 

alight  on  them.  He  adds;  —   “A  butterfly  a   little  too  large  might  easily  carry  a 

spider  away  as  yours  appears  to  liave  done.” —   \Vm.  T.  D.yvis. 
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A   NEW  (lENUS  AND  SPECIES  OE  THE  EAMILV  TACHIXIDAE, 

PAUASITIC  OX  .1/?C////’S  CERAm'ORAXA. 

HV  rllAKLE.S  W.  .lOIINSOX,  BOSTON’,  MASS. 

Dk’haeitoneuha  n.  geii. 

Tins  genus  is  closely  related  to  PInifomi/pIrra  Roiulaiii  (Xouvi  .\iiiiali  delie 

Seienze  Xaturali  di  Bologna,  ISdo,  p.  13,  Tav.  1,  figs.  1,  2).  Kondani’s  figure 
shows  the  co.stal  .setae  only  to  the  tip  of  the  au.xiliary  vein,  in  this  genus  they  are 

equally  prominent  to  the  tij)  of  the  first,  and  nearly  as  niarke<l  to  the  tip  of  the  .second 

longitudinal  vein,  one  or  two  more  consjiicuous  setae  are  present  before  the  junction 

of  the  au.xiliary  vein.  The  first  longitudinal  rein  is  armed  u'itli  a   large  bristle  towards 

the  outer  end,  u'hile  the  third  has  two,  on  the  notiecahlg  thickened  portion  at  the  base. 

In  other  res|)ect.s  it  seems  to  resemble  Rhiitumyptera,  i.  e. —   in  having  the  broad 
third  antennal  joint,  and  in  the  absence  of  the  apical  and  po.sterior  transver.se  veins. 

The  marginal  macrochaetae  on  the  second  and  third  abdominal  segments  are  small, 

there  are  also  discal  macrochaetae  on  the  third  segment.  The  latter  are  sometimes 

present  in  Phgtomi/ptera  according  to  Braner  and  Bergenstamm,  (Zweifliigler  der 

Kaiser.ichen  museums  zu  Wien,  Pt.  Ill,  ]>p.  14S,  1.50,  1S03.).  Macrochaetae  on 

the  fourth  .segment  large  and  numerous. 

DiCHAETO.NEUKA  l.El’COPTERA  II.  sp. 

9   Head  broad,  face,  front  and  occiput  liluish-gray  pollinose,  frontal  stripe  red- 

dish brown,  forked  above  and  narrowly  extending  along  the  ocellar  triangle,  upper 

angle  of  the  cheeks  also  reddish  brown,  facial  depression  deep,  and  ridge  prominent; 

vibri.ssae  large  with  numerous  smaller  biistles  above  and  on  the  cheeks,  frontal 

bristles  descend  to  nearly  opposite  the  second  antennal  joint,  there  are  two  pair  of 

orbital  bristles,  and  the  ocellar  bri.stles  are  directed  forward;  first  and  second  joints 

of  the  antennae,  brown,  very  short,  the  second  setose,  the  third  black,  broad  and 

obtusely  truncate,  arista  black,  jialpi  brown. 

Thorax  including  the  pleurae  and  .scutellum  bluish  gray  |)ollinose,  with  two 

short,  black,  anterior,  dorsal  lines,  and  four  [lostsutural  and  four  sterno|)lcural  macro- 

chaetae; scutellum  bearing  four  jiair.s  of  marginal  macrochaetae,  two  smaller  bri.stles 
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are  also  present  on  the  disc  of  the  scntellnin.  Abdomen  broad,  entirely  black, 

somewhat  shining  and  covered  with  fine  setae.  Legs  black,  with  j)rominent  rows 

of  bristles.  Wings  broad  with  a   whitish  or  milky  tinge,  costa  and  first  longitudinal 

vein  dark  broAvn,  the  other  veins  yellowish.  Squamae  white.  Length,  5   mm. 

Five  specimens  of  this  species  were  obtained  from  Dr.  F.  W.  Russell  of  Win- 

chendon,  i\Iass.,  who  bred  them  from  the  pupa  of  Arvhips  ccrasivomna  Fitch.  Later 

I   received  a   specimen  from  Mr.  E.  F.  Hitchings  of  Waterville,  i\Ie.,  who  bred  it 

from  the  same  moth,  .July  2S,  190(5.  -\Ir.  D.  W.  Coquillett  informs  me  that  the 

National  iMuseum  has  also  received  a   specimen  from  Mr.  Hitchings.  T\qie  in  the 

collection  of  the  Bo.ston  Society  of  Natural  History. 

In  connection  with  this  1   should  also  like  to  record  the  host  of  Actia  pUipcnnis 

Fallen,  which  was  bred  from  Srhizura  conclnna  S.  &   A.,  August  13,  1905,  by  Prof. 

John  Barlow,  of  Jvingston,  U.  I. 

Entomologic.\l  Society  of  Americ.v. —   The  initial  meeting  was  held  in  the 

American  Museum  of  Natural  History  at  New  York  City,  Dec.  2S,  1906.  I’rof. 

Wm.  M.  Wheeler  delivered  before  the  society  an  illustrated  lecture  on  “The  Poly- 

morphism of  Insects.”  Immediately  after  the  lecture  occurred  the  business  meet- 
ing. Prof.  J.  H.  Comstock  of  Ithaca,  N.  Y.,  was  elected  chairman  and  E.  S.  G. 

Titus  of  Washington,  D.  C.,  secretary  of  the  meeting.  The  new  society  then 

adopted  a   constitution  and  by-laws  and  elected  officers  and  the  other  members 
of  the  executive  committee. 

The  following  are  the  officers:  President,  J.  II.  Comstock,  Ithaca,  N.  Y., 

1st  Yice  Pre.sident,  James  Fletcher,  CIttawa,  Can.,  2nd  ̂ ’ice  President,  Henry  Skinner, 
Philadelphia,  Pa.,  Sec.-Treasurer,  J.  Chester  Bradley,  Berkeley,  Cal. 

'I'he  E.xecutive  Committee  consists  of  the  officers  and  the  following  Fellows: 
IVm.  i\I.  Wheeler,  New  York,  N.  Y.,  John  B.  Smith,  New  Brunswick,  N.  J.,  Herbert 

Osborn,  Columbus,  (.).,  C.  J.  S.  Bethune,  Guelph,  Can.,  F.  iM.  Web.ster,  Washington, 

D.  C.,  and  Chas.  W.  .Johnson,  Boston,  Mass. 

Following  the  business  meeting  there  was  a   smoker  at  the  Hotel  Endicott  given 

by  the  Brooklyn,  Newark  and  New  York  Entomological  Societies  to  the  Association 

of  Economic  Entomologists  and  the  Entomological  Society  of  America. 

The  executive  committee,  at  a   meeting  held  December  29,  decided  to  call  a 

meeting  of  the  society  at  Boston,  iMass.,  in  connection  with  the  meeting  of  the  Inter- 

national Zoological  Congress  in  Augu.st,  1907.  Full  announcement  will  be  made 

later.  E.  S.  G.  Titus,  SrrreUirtj. 
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VALIDITY  OF  THE  CULICID  SUBFAMILY  DEIXOCEIUTIXAE. 

BY  EVELYN'  GROE.SBEECK  MITCHEU-,  WASHINGTON,  I).  C. 

In  the  August  number  of  Psyche  is  a   very  interesting  paper  on  Deinoceritcs 

cancer,  by  i\Ir.  Fredrick  Knab.  He  seems,  however,  to  be  possessed  of  certain  delu- 

sions, which  I   shall  atteinjit  to  relieve. 

Before  jiroceeding  to  this,  I   wish  to  say  that  I   was  jiartly  in  error  regarding  the 

labial  plate  of  this  larva.  I   described  the  plate  from  a   single  dissected  specimen. 

Mr.  Knab  has  since  then  shown  me  the  labial  plate  of  another  .specimen.  In  this, — 

and  he  says  this  is  like  others, —   the  two  basal  teeth  and  the  central  tooth  are  not,  as 

I   said  (P.SYCHE,  Feb.  190fi,  j).  19,  par.  4),  longer  than  the  rest,  but  are  evenly  graded; 

nor  are  the  basal  teeth  sjiaced  off  any  further  than  the  rest.  I   believe  that  I   de- 

scribed from  a   deformed  specimen  of  the  true  labial  plate  and  not,  as  Air.  Knab 

says,  from  an  inner  plate,  but  as  the  specimen  is  not  now  in  my  possession,  I   cannot 

absolutely  verify  this.  I   am  aware  that  deformed  labial  ])latcs  are  very  rare;  still 

I   have  seen  a   few.  The  teeth  are  otherwise  as  I   ileseribe<l  them,  and  I   could  tell 

the  plate  from  any  other  at  a   glance,  so  characteristic  is  it. 

I   did  not  “bring  forward  as  a   discovery  of  Air.  Cotpullett”  the  unusual  length 
of  the  second  antennal  joint  in  the  adult.  I   merely  quoted  his  statement  to  me  as 

to  the  relative  length  of  this  joint  in  1).  cancer  as  compared  with  the  length  in  all 
other  known  forms  of  Culicidae. 

Xor  did  I   as.sert  that  onhj  Deinoccrites  po.ssesses  a   groove  in  which  the  mandibles 

move.  It  is  not  the  presence  of  this  groove  but  its  prominent  angulation  which  is 

i'haracteri.stic  of  this  larva.  Air.  Knab  him.self  admits  that  this  is  unusual  when  he 

says  that  though  “the  same  lateral  expansion  of  this  region  occurs  again  in  the  larva  of 
the  Sabethid  Lesticocampa  lunata,  the  modification  of  the  ridge  into  rounded  lobes, 

outward  from  the  maxillae  —   occurs  in  most  mos([uito  larvae  but  may  be  absent, 

as  in  Psorophora.”  (The  italics  are  mine.)  I   have  not  seen  a   .specimen  of  L.  lunata 

and  Air.  Knab’s  figure  of  it,  (The  larvae  of  Culicidae  classified  as  indejiendcnt 

organisms,  by  II.  G.  Dyar  and  F.  Knab  —   reprinted  from  the  Jour.  X.  A'.  Ent. 

Soc.,  A’ol.  XIY,  X’o.  4,  PI.  XY.  Authors  separates  pub.  Alar.  14,  190fi  —   the  paper 
it.self  having  been  published  in  December),  does  not  show  any  lateral  exjiansion 

much  re.sembling  that  of  Deinoccrites, —   which,  by  the  way,  has  a   much  more  jironii- 

nent  and  sharp  angulation  of  the  groove  than  shown  in  Air.  Knab’s  ventral  view  of 

the  head,  (PI.  Y,  P.syche,  Aug.  ’Ofi).  But  even  if  L.  lunata  had  such  a   groove  a.s 
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I).  cancer,  if  only  these  two  possess  such  an  angulation  surely  this  may  be  considered 

as  one  of  the  unusual  if  not  unique  characters  of  the  latter  larva. 

x\s  for  the  mandibles,  I   still  believe  these  to  be  unique.  I   was  careful,  in  view 

of  possible  di.scoveries,  to  say,  (   Psyche,  Feb.  ’06,  p.  19,  last  par.),  in  referring  to  the 

outer  caudal  angle  of  the  mandible  of  other  culicids  than  Deinocerifen  that  “in  other 
mandibles,  no  jar  an  the  writer  can  ancertain,  this  part  forms  an  even,  eontiimous 

eurv'e  with  the  rest  of  the  mandible  body.”  I   had  not  then  seen  even  the  figure  of  C. 
vector.  The  straight,  stiff,  a])])arently  spineless,  (this  is  .strange,  as  at  least  one  or  two 

rudimentary  spines,  though  often  hard  to  find,  are  present  even  on  smoothly  rounded 

mandibles),  little  projection  on  the  outer  angle  of  the  mandible  of  C'.  vector  is  about 

as  “.similar”  to  the  bent,  thumblike,  somewhat  flexible,  long-spined  appendage  on 
the  D.  cancer  mandible  as  is  the  atrophied  .stump  tail  of  a   mandril  to  the  prehen.sile 

caudal  appendage  of  a   South  American  monkey.  Doubtless  the  projections  are 

homologues.  And,  pray,  on  what  are  classifications  l)ased  if  not  on  modifications 

of  homologous  structures  ?   Also,  the  outer  angle  of  the  mandible  of  C.  vector  is  not, 

as  in  D.  cancer,  visible  from  above.  The  biting  and  other  jiarts  of  the  C.  vector 

mandible  are  deciiledly  of  the  Cule.v  type,  as  may  be  plainly  seen  by  comparing 

them  with  my  figure  of  a   typical  Cule.v  mandible,  (P.syche,  Feb.  ’06,  p.  11),  and  with 
the  Deinoceriten  manilible  illustrated  on  p.  17.  (This  figure,  by  the  way,  is,  b\  a 

misprint,  wrongly  designated  as  “ Maxilla  of  C.  .wilinariun,”  which  is  on  p.  20). 
For  the  description  of  a   variation  of  the  marginal  comb,  which  agrees  with  C.  vector, 

read  par.  2,  col.  I,  p.  13,  of  the  same  number. 

I   have,  from  the  fir.st,  regarded  D.  cancer  as  a   ])rimitive  type,  and  it  is  natural 

that  later  developed  types  should  possess  atrophied  remnants  of  organs  which  were 

well  developed  in  the  more  primitive  forms  (such  for  example,  as  the  spines  on  the 

outer  caudal  angle  of  the  mandible).  I   find  this  belief  supported  by  ( )sten  Sacken, 

who  states  that  he  considers  the  true  Nemocera,  to  which  the  Culicidae  belong, 

and  most  of  which  pos.sess  numerous  well  developed  sensory  hairs  on  the  antennae, 

as  being  a   higher  development  than  the  Nemocera  anomala,  which  have  relatively 

bare  antennae,  (Ent.  Mon.  Mag.,  XXVII,  ]>.  35).  He  lays  great  stress  on  the  char- 
acters of  eyes  and  antennae  for  forming  superfamilies  among  the  Di])tera.  As  in 

the  true  Nemocera  the  differentiation  of  eyes  is  reduced  to  a   minimum,  he  gives  to 

the  antennal  characters,  especially  the  com])arative  length  and  abundance  of  the 

hairs  on  the  male  as  compared  with  the  female  antennae,  the  greatest  importance. 

If,  then,  so  great  an  authority  considers  antennal  characters  of  this  nature  as  of  such 

moment  in  differentiating  su/jcrfamilies,  how  much  greater  weight  mu.st  be  given  to 

the  value  of  the  same  characters  in  the  making  of  .vuM'ainilies. 
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Now  in  I),  cancer  the  antennae  of  both  sexes  are  nnusnally  long  and  hear  rela- 

tively short  and  few  hairs;  moreover  the  antennae  of  tlie  male  have  neither  longer 
nor  more  numerous  hairs  than  those  of  the  female.  In  all  other  Cnlicidae  the 

antennae  are  coin])aratively  short  and  with  more  and  relatively  longer  hairs  than 

in  1).  cancer;  and  except  in  the  Tricho])roso])ininae,  (which  have  other  distinctive 

subfamily  characters),  the  male  antennae  are  densely  plumo.se,  with  much  longer 

and  much  more  numerous  hairs  than  in  the  female.  Therefore  according  to  ( )sten 

Sacken’s  theory,  Deinoerrifes  is  the  most  primitive. 

By  the  above  antennal  characters  the  C'ulicidae  may  be  divided  into  three 
sharply  marked  primary  groups  as  follows: 

Antennae  of  males  with  much  longer  and  more  numerous  hairs  than  those  of  the 

females.  Antennae  of  females  with  long  hairs.  Second  antennal  joint  in  both 

se.xes  le.ss  than  8   times  as  long  as  wide.  Metanotum  nude.  Outer  caudal  angle 

of  mandible  of  larva  not  thumblike,  or  fle.xed,  never  with  long  spines  or  visible 

from  above.  Mandibular  groove  not  angulated.  Ventral  brush  ])rc,sent. 

Contains  the  subfamilies  Anophelinae,  Megarhininae,  Psorophorinae,  Culicinae, 
Uranotaeninae. 

Antennae  of  males  not  more  plumose  than  those  of  females. 

Antennae  relatively  short,  the  hairs  of  the  antennae  of  both  sexes  well  developed, 

second  antennal  joint  less  than  8   times  as  long  as  wide.  iNIetanotum  bristly. 

Mandible  of  larva  as  in  above  .section.  Mandibular  groove  sometimes  angu- 

lated, (in  L.  hinala,  according  to  Knab).  Ventral  brush  absent. 

Subfamily  Trichoprosoponinae. 

Antennae  long  in  both  sexes,  the  second  joint  over  14  times  as  long  as  wide,  the 

antennal  hairs  in  both  sexes  short  and  sparse.  Metanotum  nude.  Outer 

caudal  angle  of  the  larval  mandible  visible  from  above,  thumblike,  flexed, 

.somewhat  movable  and  with  many  long  spines.  IMandibnlar  groove  forming 

a   distinct  angle  below  ba.se  of  antennae.  Ventral  brush  present. 

.Subfamily  Deinoceritinae. 

Thus  it  would  seem  that  the  conclusions  at  which  I   arrived  by  a   study  of  the 

larvae  are  borne  out  by  the  important  antennal  characters  in  the  adults  and  that  the 

subfamily  Deinoceritinae  is  at  lea.st  as  well  marked  as  any  other. 
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PARATY LOTROPIDIA  BEUTEXMUELLERI  SP.  XOV. 

BY  ALBERT  P.  MORSE,  WELLESLEY,  MASS. 

Facial  costa  shallowly  silicate,  narrowed  above  at  meeting  with  vertex.  Ver- 

tex snb-acute  in  profile,  plane  above,  its  anterior  margins  angulate  over  shallow 

foveolae  open  below  to  the  antennal  fossae.  Pronotum  evenly  tectiform  above; 

the  sides  plane,  meeting  dorsum  at  an  angle  less  pronounced  posteriorly;  lateral 

carinae  straight,  evenly  divergent,  obsolete  near  hind  margin.  Lateral  lobes  smooth 

above,  longitudinally  rugulose  below  on  prozona,  coarsely  punctate  on  metazona, 

flavescent  save  for  narrow  fuscous  border  below  lateral  carinae.  Prosternal  sjiine 

[lyramidal  with  rounded  apex.  iVIetepisternum  with  distinct  ruga.  Tegniina 

short,  nearly  as  broad  as  long  (4X5  mm.),  truncate,  apex  broadly  rounded,  dorsal 

field  broad,  scarcely  angulate  with  lateral.  Hind  femora  of  moderate  size,  oliva- 

ceous, rufo-flavescent  above.  Valves  of  ovipositor  strongly  exserted,  slender,  ven- 

tro-lateral  teeth  absent,  dorso-lateral  edges  sinuous,  without  serrations.  Cerci 

small,  triangular,  one-and-one-third  times  as  long  as  wide,  acutely  pointed.  Abdo- 
men keeled  above. 

Ferruginous  brown  above,  varied  with  flavescent  on  the  abdomen;  flavescent 

beneath  and  on  sides  of  head,  pronotum,  and  metepisterna.  Hind  femora  oliva- 
ceous; hind  tibiae  deep  red. 

Length  of  body:  27.5;  hind  fern.:  13.6.  Pronotum:  prozona,  4,  metazona,  3; 

width  of  metazona,  5.  Tegmina:  length,  5;  width,  4   mm. 

One  female.  Valley  of  Black  IMt.,  N.  C.,  Aug.  30,  1906.  W.  Beutenmiiller. 

This  is  a   smaller  species  than  bnm}ieri,  having  the  general  appearance  and 

coloration  of  several  of  the  brachypterous  species  of  Melanoplus  inhabiting  the  same 

district.  It  lacks  the  conspicuous  flavescent  lateral  stripes  on  the  head,  pronotum 

and  tegmina  characteristic  of  bmnneri,  from  which  it  also  differs  markedly  in  the 

structure  of  those  members.  Discovery  of  the  male  is  awaited  with  interest. 

This  species,  though  differing  much  from  bmnneri,  is  doubtless  congeneric 

with  it  and  is  especially  interesting  as  being  the  eastern  representative  of  the  genus. 

Bmnneri  occurs  locally  from  Texas  to  Dakota,  being  apparently  restricted  to  the 

undergrowth  of  open,  rather  dry,  woodlands.  It  is  probable  that  the  present  species 

will  be  fouml  to  have  a   similar  habitat  in  the  East.  I   take  great  pleasure  in  ])ro- 

posing  for  it  the  name  of  its  discoverer,  in  honor  of  his  researches  upon  the  insect 

fauna  of  the  southern  Appalachians. 
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THE  MECArillLIDAE  ( )E  SOETHERX  .MALXE. 

BY  J.  II.  LOVELL  ,\X1>  T.  1).  fOCKERELL. 

The  value  of  the  older  collection, s   of  bees,  which  usually  consist  of  siieciinens 

bearing  only  locality  labels,  i.s  greatly  impaired  by  the  absence  of  flower-records; 

and  they  rec|uire  to  be  supplemented  by  later  and  more  carefully  collected  material. 

It  is  hardly  worth  while  to-day  to  make  a   large  collection  of  bees  without  jilacing 

on  record  for  each  specimen  the  name  of  the  plant  species  upon  which  it  was  cap- 
tured, the  date  of  visit,  and  the  locality.  It  is  also  desirable  to  observe  whether 

the  iii.sect  i.s  sucking  honey  or  gathering  pollen.  As  bees  are  chiefly  dependent 

upon  nectar  for  food  and  upon  pollen  for  brood-rearing  they  are  of  necessity  constant 

and  diligent  visitors  of  flowers.  Monotropic  and  oligotropic  bees  confine  their 

visits  to  one  or  a   few  species  of  plants,  while  in  the  case  of  polytropic  bees  the  species 

may  fly  only  a   part  of  the  season,  as  with  some  species  of  Andrena.  Even  when 

the  species  fly  during  the  entire  summer  there  may  be  a   portion  of  the  time  when 

only  one  sex  is  on  the  wing,  as  with  the  females  of  Bnmhm  and  llahrtus  in  spring. 

It  is  eviilent  that  accurate  flower-records  will  greatly  facilitate  both  the  labor  of 
collection  and  determination. 

( )f  the  nineteen  species  of  iNIegachilidae  enumerated  in  this  paper  none  .so  far 

as  is  known  to  the  authors  are  oligotropic.  The  species  of  Osmia  have  been  taken 

for  the  mo.st  ])art  in  i\lay  or  June,  while  the  species  of  Megachile  and  Coelinxi/x  have 

all  been  collected  later  than  July  9th.  Xone  of  the  species  can  be  said  to  be  com- 

mon; and  most,  as  an  examination  of  the  flower-records  given  below  will  show, 

are  rare.  O.smia  atriventri.s  and  ().  melanotrirha  are  most  fretpiently  found  on  the 

flowers  of  llubus  strigosus,  while  Merjarlrile  latiwanus  i.s  usually  a   visitor  of  the 

Compositae.  The.se  three  species  arc  the  mo.st  common  local  forms  belonging  to 

this  family. 

( )stn.\. 

OsMI.V  .VTRIVEXTRLS  ( 'r. 

1SG4  O.vnia  afrireniris  Cr.  $   ,   Proc.  Ent.  Soc.  Phil.  3:  29. 

1903  Osmia  atrirentris  Robt.  $   c?,  Trans.  Am.  Ent.  Poe.  29:  170. 

The  female  has  been  collected  on  Rubns  strigosus  and  Epilobitim  angustifolium 

and  several  other  jilants  from  June  16th  to  July  23rd.  R'hree  males  were  taken  on 
Salix,  May  6th  and  7th,  1905.  This  species  probably  occurs  throughout  Xew  Ping- 

land  and  the  Eastern  States;  the  type  locality  is  ('onnccticut. 
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OSMIA  MELANOTRICHA  11.  Sp. 

9   . —   Lent;th  9   to  nearly  10  nim.;  similar  to  ().  airiveniri.t  hut  is  usually  larger, 

the  Maine  specimens  of  the  latter  species  varying  from  7   to  9   mm.  When  the  face 

of  O.  mdanotricha  is  viewed  from  above  the  middle  third  longitudinally  appears 
to  be  clothed  with  much  coar.se  black  hair  and  the  other  thirds  are  white  haired. 

This  is  rather  suggestive  of  0.  alboJatcralis  Cklb,  which,  however,  has  some  black 

hairs  on  thorax  above,  black  hair  on  second  abdominal  segment,  etc.  Dorsal 

abdominal  .segments  3   to  5   are  clothed  with  short  black  hair,  these  .segments  having 

also  a   very  indi.stinct  submarginal  band  of  short  pale  hair.  The  abdominal  hair 

is  best  .seen  in  lateral  view,  and  is  an  easily  recognizable  character.  The  ventral 

.scopa  is  den.se  and  black. 

Seven  females;  six  on  Rubus  strigosus,  June  16-18;  one  on  Epilobinm  angusti- 

folium,  July  16,  1905. 

0.  melanotricha  occurs  also  in  Colorado;  at  Ward,  Boulder  County,  altitude 

about  9()0()  feet,  on  flowers  of  Phacelia  (W.  P.  and  T.  1).  A.  Cockerell).  The  Col- 

orado specimen  differs  a   little  from  the  iNIaine  ones;  the  flagellum  is  decidedly 

reddish  beneath,  and  the  front  and  mesothorax  are  largely  black. 
(   )SMIA  GLono.SA  Cr. 

1864  O.wiia  globom  Cr.  $,  Proc.  hint.  Soc.  Phil.  3:36. 

The  female  was  taken  on  the  flowers  of  Gaylussacia  resinosa  but  bears  no  date 

(from  my  notes,  however,  I   learn  that  I   have  collected  on  the  flowers  of  the  huckle- 

berry on  June  15th.  J.  II.  L.).  The  specimen  was  compared  with  Cre.sson’s  type 
by  Mr.  II.  L.  Viereck;  it  is  a   little  larger  and  has  the  pubescence  paler. 

The  type  locality  is  Great  Slave  Lake.  Cresson  does  not  mention  any  collector 

but  it  was  ])robably  obtained  by  Robert  Kennicott  (rf.  Pop.  Sci.  (Monthly,  Jan.  1906, 

p.  70).  The  male  which  has  not  been  described  was  collected  on  Salix,  May  7th. 

(S'- —   Length  7   mm.  Black,  resenddes  the  female,  face  densely  clothed  with 
long  white  pube.scence;  antennae  wholly  dark,  extending  back  as  far  as  the  tegulae; 

pube.scence  on  thorax  as  in  the  female  long  and  pale  ochraceous.  Abdomen  sub- 

globose,  rather  coarsely  but  shallowly  punctured,  except  on  apical  margins;  basal 

segment  clothed  with  long  white  hair;  sixth  segment  concave  in  lateral  view,  with 

thin  but  long  white  pubescence,  its  edge  with  a   feeble  hardly  noticeable  emargination ; 

seventh  deeply  notched,  the  points  obtu.se;  stipites  large,  yellowish,  touching  at  tips, 

clothed  above  with  very  long  dull  white  hair;  spurs  black. 

Closely  related  to  0.  frigida  Sm.,  separable  in  the  female  by  the  large  amount 

of  l)lack  hair  on  face;  in  the  male  lyy  the  total  ab.sence  of  a   fringe  of  reddish  hair 

on  ajjical  margin  of  fifth  abdominal  segment,  and  the  black  ventral  surface  of  abdo- 
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men.  The  globose  abilonieii  separates  it  at  a   glance  from  ().  6hjrcta  (’r.  ().  rflobo.ta 
is  easily  known  from  all  the  Maine  species  by  the  entirely  black  color  of  the  tcgnmcnts. 

<)SMIA  (LeUCOSMIA)  ALIilVENTRIS  ('r. 

1S(')4  Osmia  ulbivenirix  Cr.  $   c?,  Proc.  Ent.  Soc.  Phil.  15:31. 

One  female  specimen  taken  on  Rnbus  strigosns,  June  16,  I'.tO.j.  'I'he  male 
was  found  on  the  flowers  of  the  blackberry,  June  15. 

Os.MIA  I.N’WI'EKCENS  n.  S[). 

$   . —   Length  S   mm.,  rather  stout  with  globose  abdomen.  Hluish-green,  the 

head  wider  than  the  di.stance  between  the  wings,  densely  and  finely  punctured, 

clothed  with  white  [mbescence;  lower  ]>art  of  the  clypeus  produced,  black,  covered 

with  very  dark  Ijrown  ])ubeseence;  from  beneath  the  edge  project  two  tufts  of  short 

stiff  red  hairs;  mandibles  deeply  punctured,  black,  tridentate;  antennae  nearly 

black.  Mesothorax  densely  and  finely  punctured,  more  sparsely  in  the  middle; 

clothed  with  long  hoary  pubescence  except  ujion  the  dorsum,  which  is  nearlv  bare; 

there  are  no  black  hairs  on  vertex  or  thorax.  Wings  subhyaline  or  tinged  with 

dusky,  a   dark  shade  in  the  marginal  cell,  nervures  dark,  basal  nervure  before  tran.s- 

verse  medial,  tcgulae  rufo-piceous.  Legs  normal,  black,  with  light  hair,  fuscous 

on  inner  side  of  tarsi,  and  at  apex  of  middle  tibiae  beneath.  .Mxlomen  subglobose, 

greenish-blue,  with  a   bright  steely  lustre,  minutely  ]nmctured,  1st  segment  clothed 

with  white  pubescence  at  base,  apical  .segment  with  fine  white  tomentum;  ventral 

scopa  dense,  silvery-white,  black  at  apex. 

One  specimen,  taken  on  Vaccinium  macrocarpon  probably  in  July.  Easily 

known  from  0.  albivenlri,<i  by  the  larger  size,  and  dark  hair  at  apex  of  clypeus,  and 
at  apex  of  abdomen  beneath.  In  the  venation  it  resembles  0.  canailcmti.i,  but  the 

clypeus  is  not  at  all  as  in  that  species. 

Os.MIA  (Cextuos.mia)  kucephai.a  (’r. 
1864  O.imla  bucephala  Cr.  $   ,   Proc.  Ent.  Soc.  Phil.  3:  17. 

1864  Osmia  latilarsus  (’r.  (J',  Proc.  Ent.  Soc.  Phil.  3:20. 

1895  Osmia  bucephala  Robt.  J'rans.  Am.  Ent.  Soc.  22:  125. 
One  male  taken  May  11,  1905,  on  the  inflore.scence  of  .\cer  saccharinum. 

remarkable  s]>ecies,  easily  known  in  the  male  l)v  the  very  large  hind  sjuirs  and 

peculiar  middle  tarsi. 

Heriades. 

Heriades  carinatus  Cr. 

1864  Heriades  carinatus  Cr.  $   cJ*,  Proc.  Ent.  Soc.  Phil.  2:  383. 

Three  males;  two  taken  July  28th,  the  third  on  the  flowers  of  Kalmia  angusti- 

folia  which  blooms  here  in  July. 
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Ai,rn>AMEA. 

Alcidamea  simplex  Cr. 

1864  Ileriadcs  simplex  Cr.  $   ,   Proc.  Ent.  Soc.  Phil.  2:  3*84. 

1864  Alridamca  prodiictn  Cr.  c?,  Proc.  huit.  Soc.  Pliil.  2:  386. 

1903  Alcidamea  pnxlucta  Robt.  9   (?,  Tran.s.  Ain.  Pint.  Soc.  29:  171. 

One  female  on  Epilobinm  angastifoliiiin,  July  30th;  two  females  on  cultivated 

blackberry,  June  15th;  two  males  collected  on  lilackberry,  June  24th  and  25th. 

IMegachile. 

Meg.vchile  melaxophaea  Sni. 

1853  Mcgachile  melanophaea  Sm.  9   C?,  Cat.  Uym.  Brit.  Mus.  1:  191. 

The  female  visits  Epilobinm  angustifolium  from  July  19th  to  30th,  and  has 

also  been  collected  on  Vicia  Cracca  and  Apocymum  androsaemifolium.  The  male 

has  been  taken  on  Rubus  strigosus,  June  16th,  and  Vicia  Cracca  about  July  20th. 

It  is  related  to  the  western  M .   wooioni  CklL,  and  to  the  Piuropean  J7.  circumeinria 

Kirby.  Ph-iese  puts  cirrumriucia  in  Megarhilr,  s.  str. ;   Titu.s  refers  melanophaea 
to  Xanthosarus,  where  it  .seems  rather  out  of  place. 

Megachile  (Xanthosarus)  l.vitmanus  Say. 

1823  Megachile  lafimanus  Say,  (S',  West.  Quart.  Rep.  Cin.  2:81. 
1853  Megachilc  acuta  Sm.  9   ,   Cat.  Plyin.  Brit.  Mus.  1:  192. 

The  male  has  not  been  taken  in  this  locality.  The  female  which  is  rather  com- 

mon, has  been  found  from  July  30th  on  Carduus  odoratus  to  Sept.  7th  on  Solidago; 

also  on  Innla  Nelenium  and  Aralia  hispida. 

Meg.vchile  (X.vnthosarus)  vidua  Sm. 

1853  Mcgarhile  vidua  Sm.  9   ,   Cat.  Ilym.  Brit.  Mus.  1 :   192. 

1853  Megachile  frigida  Sm.  c?.  Cat.  Ilym.  Brit.  INlus.  1 :   193. 

The  female  was  collected  on  Carduus  odoratus,  July  30th;  also  on  Pipilobium 

angustifolium. 

IMegachile  albula  n.  sp. 

(S'. —   Iwngth  10-12  mm.  Black,  abdomen  parallel-sided,  head  and  thorax 
densely  and  finely  punctured;  face,  clypeus,  clieeks  below,  mesothorax,  jileiirae 

and  sides  of  metathorax  clothed  with  long  white  pubescence,  some  fu.scoiis  on  vertex, 

and  on  each  side  of  middle  of  mesothorax,  separating  the  lateral  white  hair  from  the 

central  bare  space.  Head  broad,  clypeus  deejily  emarginate,  mandibles  black, 

4-dentate  varying  to  3-dentate,  (the  third  tooth  absent),  with  a   large  basal  tooth 
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below,  middle  of  lower  margin  presenting  a   slight  angle;  eheek.s  beneath  with  a 

strong  but  obtuse  tooth,  hairy  without,  eoneave  and  shining  within;  antennae 

blaek,  flagellum  slender,  obseure  reddish  beneath,  last  joint  not  discoid.  i\le,so- 

thorax  den.sely  punctured  in  front,  more  sparsely  iti  the  middle.  Legs  blaek,  coxae 

with  strong  but  only  moderately  large  s|)ines;  anterior  femora  keeled  beneath,  |)o.s- 

teriorly  with  much  white  hair,  anteriorly  excej)t  the  broad  u])per  margin,  yellowish- 

ferruginous;  their  tibiae  ferruginous  beneath,  blaek  above;  their  tarsi  flattened  and 

somewhat  dilated;  the  first  joint  narrowly  eoneave  beneath,  the  eoneavity  light 

ferruginous  and  fringed  on  either  margin  with  short  blaek  hair;  .second  joint 

reddish,  cordate;  a   dense  fringe  of  long  white  hair  behind,  from  the  a|)ieal  two-fifths 

of  the  tibia  to  the  third  joint  of  the  tarsus;  middle  and  hind  legs  ordinary;  claws 

bidentate,  without  a   basal  tooth.  Wings  dusky  hyaline,  margins  not  clouded, 

tegulae  brownish-black.  Abdomen  broad  with  numerous  small  shallow  ])unetiires; 

1st  segment  clothed  with  long  hoary  pubescence;  2nd,  3rtl  and  4th  segments  with 

obscure  white  fasciae  on  the  extreme  sides  in  apical  grooves,  hut  iii  general  effect  the 

abdomen  is  blaek  and  bandle.ss;  6th  segment  with  earina  .strongly  notched,  apical 

margin  with  two  median  and  two  lateral  teeth;  and  in  addition  a   median  ])romi- 

nenee,  all  of  these  being  short  and  relatively  incons])ieuous;  ventral  segments  four. 

Two  males  on  Epilobium  angustifolium,  July  30th.  very  distinct  six'cies, 

superficially  like  .1/.  melanophara. 

MeG.VCHII.E  DECIPIEXS  n.  sp. 

(5'. —   Length  a   little  over  12  mm.;  width  of  abdomen  about  4   mm.;  blaek, 
moderately  shining;  hair  of  head  and  thorax  long  and  white,  dark  fuscous  on 

vertex,  middle  of  mesothorax,  and  partly  on  seutellum;  mandibles  coarsely  striato- 

punctate,  the  apical  tooth  large,  the  second  small,  the  third  rudimentary;  antennae 

black,  flagellum  faintly  reddish  beneath,  la.st  joint  not  flattened;  vertex  broad, 

shining,  with  .scattered  punctures,  Mesothorax  with  close  and  distinct  but  rather 

shallow  punctures;  tegulae  black,  wings  dusky,  rpiite  dark;  legs  black,  with  white 

hair,  yellowish  on  inner  side  of  tarsi;  anterior  coxae  with  a   strong  dentiform 

angle  but  no  spine;  anterior  tarsi  slender  and  rpiite  simple  with  a   fringe  of  white 

hair  behind;  anterior  femora  entirely  black;  claws  strongly  liifid  with  no  basal 

tooth,  .\bdomen  rather  short,  the  first  two  segments  with  white  hair,  the  others 

with  black  hair;  hind  margins  of  second  and  following  segments  with  den.se  pure 

white  hair  bands,  on  2nd  only  at  sides,  on  3rd  and  4th  very  weak  in  the  middle; 

0th  segment  vertical,  with  a   prominent  transverse  keel,  which  is  not  at  all  dentate 

or  crenulate,  but  is  very  broadly  truncate,  the  truncation  eoneave;  beneath  there  i.s 

a   median  transverse  gently  rounded  elevation,  and  a   very  small  tooth  on  each  side 

easily  overlooked;  ventral  .segments  four. 
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[Februan- Two  males  collected  on  Rhus  typhina,  July  10th;  and  Epilobiuni  angustifolium, 

July  30th.  This  is  a   Cyphopifcja  closely  related  to  M.  moniivaga,  hut  differing  in 

the  structure  of  the  apex  of  the  abdomen,  and  to  a   considerable  extent  in  the  color 

of  the  pubescence.  J/.  declpiens  has  been  confused  with  M.  {Anthcmois)  infragili.i 

Cr.,  but  that  differs  in  the  color  (yellow)  of  the  pubescence,  the  wings  dusky  only 

apically,  the  smaller  size,  the  dentiform  angles  on  the  front  coxae,  and  the  structure 

of  the  a])ex  of  the  abdomen. 

MEC;.\t'HILE  KEL.XTIVA  Cr. 

1878  Megachile  relafiva  Cr.  $,  Trans.  Am.  Ent.  Soc.  7:  126. 

Female  taken  on  Epilobium  angu.stifolium,  July  23rd;  Solidago,  Aug.  21;  Inula 

Ilelenium,  Aug.  7th;  male  on  Epilobium  angirstifolium,  July  23rd;  Solidago,  August 
21st. 

MEG.\riiiLE  KREVi.s  Say. 

1837  Megachile  brevis  Shy,  $   c?,  Bo.st.  Jour.  Xat.  Hist.  1:407. 

Two  females;  Spiraea  salicifolia,  Augu.st  4th;  Soliflago,  August  2Sth. 

COELIOXYS. 

CoELIOXYS  RUEITARSIS  Sm. 

1854  Coelio.rys  rufilarsus  Sm.  c?.  Cat.  Hym.  Brit.  IMus.  2:  271. 

1854  Coelio.rys  dubitaia  Sm.  $   ,   Cat.  Hym.  Brit.  Miis.  2:  272. 

1864  Coelio.rys  rufitarsus  Cr.  c?,  Proc.  Ent.  Soc.  Phil.  2:  400. 

1864  Coelio.rys  dubifata  Cr.  9   ,   Proc.  Ent.  Soc.  Phil.  2:  400. 

1897  Coelio.rys  rufitar.sis  Robt.,  Trans.  Ac.  Sci.  St.  Louis,  7:345. 

Female  taken  on  Carduus  arvensis,  Aug.  7th;  Solidago,  Aug.  19:  male  on 

Solidago,  July  27th. 
COELIOXYS  SAYl  Robt. 

1824  Coelioxys  octodentata  Say,  c?,  var.  a.  Long’s  2nd  Exp.  2:  353. 
1837  Coelio.rys  octodentata  Say,  9   ,   Bost.  Jour.  Xat.  Hi.st.  1:  400. 

1864  Coelioxys  octodentata  Cr.  9   cJ*,  Proc.  Ent.  Soc.  Phil.  2:  401. 
1897  Coelio.rys  sayi  Robt.  9   C?,  Trans.  Ac.  Sci.  St.  Imuis,  7:  346. 

Male  collected  on  Aralia  his]iida,  Jidy  19th;  and  Epilobium  angustifolium, 

July  30th. 
C0ELIOXY.S  OCTODENTATA  SaV. 

1824  Coelio.rys  octodentata  Say,  <3^ ,   (ex.  var.  a).  Long’s  2nd  Exp.  2:  358. 
1864  Coelioxys  brevis  Cr.  (not  Ev.),  9   3,  Proc.  Ent.  Soc.  Phil.  2:  402. 

1897  Coelioxys  octodentata  Robt.,  Trans.  Ac.  Sci.  St.  Louis,  7:  345. 
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One  male  taken  Aug.  1   Itli,  on  Solidago.  Tlie.se  speeies  a.s  eommonly  recognized 

have  a   wide  range,  and  it  i.s  not  impossihle  that  there  are  more  di.stinet  forin.s  than 
the  nomenclature  indicates. 

Stelis. 

Steu.s  (Micro.stei.i.s)  eoedeiuus  Sm. 

1854  Stelis  foedrmlts  Sm.  9   c?.  Cat.  Ilym.  Brit.  Mus.  2:  275. 

1864  Stelis  foedemlis  Cr.  9   C?,  I’roc.  Ent.  Soc.  Phil.  2:  410. 
Two  female.s  taken  on  Epilohium  angustifolium,  July  2.3rd.  A   rare  specie.s 

in  this  locality,  also  found  at  iNIontreal,  Canada. 

PROCEEDINGS  OE  THE  CLUB. 

The  262(1  regular  meeting  of  the  Club  was  held  on  Tuesday  evening,  December 

18,  1906,  in  the  rooms  of  the  Appalachian  Mountain  Club.  Nine  members  present; 
President  Field  in  the  chair.  .   .   . 

The  President  exhibited  a   partially  developed  j)upa  of  ]'anessa  antiopa.  A 
fall  having  arrested  pupation,  the  small  chitinous  portion  of  the  puj)a  which  e.xtended 

from  the  larval  skin,  in.stead  of  being  normal,  had  assumed  the  form  of  the  larva’s 
head.  lie  also  showed  a   large  mole  cricket  {GniUotalpa  s]).)  which  injures  the 

tennis  grounds  in  Pernambuco,  Brazil,  and  some  small  lejiidopterous  larvae,  great 

numbers  of  which  had  infested  a   barn  in  iMilton,  Ma.ss.  Discu.ssed  by  members. 

]\Ir.  Johnson  showed  a   specimen  of  Tihicen  rimosa  obtained  by  i\Ir.  Frost 

at  Monmouth,  iMaine.  Its  distribution  and  superficial  resemblance  to  T.  septcndecim 

were  commented  upon.  A   new  genus,  Okanagaiin,  has  recently  been  proposed  by 

Distant  for  this  species.  He  also  exhibited  sjiecimens  of  a   new  Tachinid  allied  to 

the  genus  Phytomyptera  of  Europe.  It  was  bred  by  Dr.  Russell  from  Archips 
cerasivorana. 

The  next  meeting  being  the  annual  meeting  of  the  (’lub,  it  was  voted  that  the 
President  should  appoint  a   Nominating  Committee.  iMessrs.  John.son,  Emerton 

and  Bolster  were  appointed.  A   revised  list  of  names  and  addresses  of  members 
was  discu.ssed  and  referred  to  Mr.  Blackburn. 

The  meeting  adjourned  at  9. .50. 
Ch.x.s.  W.  Johnson, 

Secretary  pro  tern. 
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'rilK  NORTH  AMKUIC'.AN  SPI-XTES  OF  (iLAUESIS. 

nv  II.  C.  F.\I.L,  P.\.S.\DEN.\,  C.\UFOKN’I.\. 

Among  a   ini.scellanenus  lot  of  colcoptera  .sent  me  for  identifieation  by  Mr.  Clias. 

Fuelis  of  San  Eraneiseo  about  a   year  ago,  were  two  nnile.seribed  .species  of  (flaresis. 

'I'liese  latter  were  retained  for  study  when  the  lot  was  sent  back,  and  so  eseapeil  the 

destruction  which  befell  the  greater  |)art  of  i\Ir.  Fuch’s  eollection  in  the  terrible 
eartlujuake  and  fire  which  devastated  San  Francisco. 

The  comparative  characters  given  by  Dr.  Horn  in  his  descriptions  of  0.  vulurta 

and  viendica  '   are  not  very  pronounced,  are  suljject  to  .some  variation,  and  in  respect 

to  the  elytral  costae  are  actually  misleading,  having  been  —   as  I   later  discovered  — 
accidentally  reversed.  It  was  thought  best  therefore  to  postpone  further  action  till 

a   eonipari.son  could  be  made  with  the  types.  Such  comparison  having  been  made 

it  now  seems  proper  to  jiresent  descri[)tions  of  the  new  forms,  with  some  compara- 
tive notes. 

(llareftif)  ecnMaia  n.  sp. 

Moderately  robust,  very  slightly  wider  posteriorly,  rufotestaeeous  throughout. 

Mandibles  rather  deeply  sinuate  externally;  head  nearly  smooth,  not  im|)ressed, 

epistoma  squarely  truncate.  Prothorax  of  the  lusual  form,  apical  marginal  groove 

wanting,  median  groove  very  faintly  indicated,  no  discal  impressions;  the  linear 

granular  elevations  of  the  surface  sparse  and  indistinct.  Elytra  with  rows  of  rather 

small  very  feebly  defined  shallow  punctures,  the  intervals  slightly  convex  but  not 

at  all  costiform,  each  with  the  usual  line  of  short  suberect  fulvous  setae.  Outer 

a])ical  angle  of  middle  tibiae  only  moderately  prominent;  outer  margin  of  hind 

tibiae  deeply  cmarginate  before  the  apex.  Length  4. 5-4. 7   mm.,  width  2.4  mm. 
Two  examples  of  this  fine  species  are  before  me,  one  taken  in  June  at  Pilot 

Knob  (near  Yuma)  California;  the  other  collected  by  Dr.  Fenves  May  20  at  Palm 

Springs,  Cal.  It  is  our  largest  species,  and  is,  aside  from  size,  at  once  se]>arable 

'Trans.  .\m.  Ent.  Soc.  XII.  18S5,  p.  117. 
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[April from  all  others  by  the  deeply  cmarginate  hind  tiliiae  and  nearly  flat  elytral  inter- 

spaces. The  hind  tarsi  decrease  notably  in  width  from  base  to  apex  the  basal  joint 

being  almost  twice  as  wide  as  the  apical  one.  Slight  individual  differences  in  the 

hind  tarsi  have  been  noticed  in  other  species  and  1   suspect  these  to  be  sexual,  there 

being  a   temlency  in  the  less  robust  sjx'cimens  —   presumably  males  —   toward  more 
slender  tarsi,  with  the  joints  of  more  uniform  width. 

(Ihire.ns  phocnicin  n.  sp. 

Similar  in  form  to  mcndira  and  cconfnin-,  entirely  rufotestaceous.  Mandibles 

strongly  obtusely  toothed  externally.  Head  very  faintly  and  sparsely  tuberculate, 

smooth  behind.  Ejhstoma  broadly  sinuate.  Prf)thorax  without  apical  groove  or 

discal  imj)ressions,  the  median  groove  barely  perceptible.  Elytral  costae  feeble  to 

moderate,  strial  punctures  usually  ol)scure,  Imt  better  marked  in  some  specimens. 

Outer  apical  angle  of  middle  tibiae  strongly  produced;  hind  tibiae  feebly  sinuate 

before  the  apex.  Length  3-4  mm. 

Phoenix,  Arizona.  Several  examples  sent  Iw  Mr.  Euchs.  Intermediate  in 

size  between  ernMata  and  the  smaller  mrndira  and  indurta.  The  elytral  costae  are 

distinct  enough  though  less  sharply  defined  than  in  the  smaller  species.  Phocnicis 

differs  from  all  others  in  the  strongly  produced  outer  apical  angle  of  the  middle 

tibiae,  and  in  the  strong  lobe  like  tooth  of  the  outer  margin  of  the  mandibles,  which 

structure  is,  however,  foreshadowed  in  fcostata. 

(1.  mcndica  Horn. 

(i.  indurta  Hcjrn. 

These  two  speeies  are  mutually  very  closely  related  and  the  small  differences  of 

sculpture  are  easily  obscured  by  the  indument  with  which  they  are  frecpiently  coated. 

Mendica  is  the  less  robust  of  the  two,  the  difference  being  cjuite  obvious  when  series 

are  compared;  the  apical  marginal  groove  of  the  pronotum  is  well  defined,  the 

medial  groove  deeper,  and  there  are  two  more  or  less  evident  discal  impressions 

before  the  middle.  In  indurta  the  thoracic  sculpture  is  generally  less  jironounced, 

the  apical  groove  beconung  obliterated  at  middle,  the  medial  sulcus  is  fainter,  anil 

the  discal  impressions  are  lacking.  The  elytral  costae  are  normally  quite  strong  in 

both,  but  are  rather  better  develojied  in  indurta  instead  of  in  mrndira  as  stated  by 

Horn.  Both  species  are  smaller  than  crostata  or  phneniris,  ranging  in  length  from 

2.8  to  3.6  mm.,  the  Latter  measurement  applying  to  an  unusually  robust  sjx'cimen. 
In  neither  species  is  the  outer  margin  of  the  mandibles  more  than  very  faintly  sinuate, 

nor  do  cither  exhibit  the  tibia!  modifications  posse.ssed  by  the  two  new  forms. 
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Mcndira  was  descTilwd  from  Arizona,  and  lias  laaMi  taken  at  Palm  Springs  and 

Pasadena,  ( 'alifornia,  liy  Ur.  Fenyes  and  iny.self.  A   Lower  (’alifornia  specimen 
sent  by  Mr.  Fuelis  and  labeled  mcndira  by  Horn,  is  ajiparently  a   f^ood  subspecies, 

differing  from  the  typical  form  by  its  slightly  more  robust  form  and  more  dee[>ly 

perforate  elytral  imnetures.  I   am  unwilling  to  give  it  a   name  without  first  seeing 

other  e.xamples. 

Iiiduclu,  described  from  M'estern  Texas,  has  been  eolleeted  by  Rev.  Rirkmann 

at  Fedor,  in  Central  'Pexas,  and  five  .specimens  are  liow  before  me.  It  is  jirobable 
that  this  sjieeies  may  be  .safely  identified  by  its  locality  label. 

The  more  important  characters  of  our  four  species  are  summarized  in  the  fol- 

lowing table. 

1.  Outer  margin  of  hind  tibiae  deeply  emarginate  before  the  a|iex;  elytral  inter- 

spaees  merely  slightly  convex  .......  croKtuta. 

Outer  margin  of  hind  tibiae  not  or  but  slightly  emarginate;  elytral  interspaces 

more  or  le.ss  distinctly  eostiform  ........  2. 

2.  Outer  apical  angle  of  middle  tibiae  strongly  acutely  produceil;  prothorax  with- 

out a])ieal  marginal  groove  ........  pitornici.t. 

Outer  ajiical  angle  of  middle  tibiae  not  strongly  produced;  post-apical  impres- 

sion of  jirothorax  distinct,  at  least  at  sides  ......  3. 

3.  Post-apical  groove  of  prothorax  (lce])cr  at  sides,  nearly  obsolete  at  middle;  ante- 

rior discal  impressions  wanting;  form  stouter  .....  indurUi. 

Post-a])ical  groove  distinct  from  side  to  side,  not  much  dce[)cr  laterally;  anterior 
discal  impressions  distinct;  form  less  robust  .....  nundica. 

Certain  differences  in  the  armafure  of  the  posterior  trochanters  and  femora 

should  here  be  noticed  though  I   have  not  thought  best  to  introduce  them  in  the  pre- 

ceding table,  it  being  possible  that  with  larger  material  they  may  jirove  to  be  in  some 

degree  variable  or  sexual  in  nature.  They  are  however  practically  constant  within 

specific  limits  in  the  material  at  hand,  in  which  it  is  probable  that  —   in  some  sjiecies 

at  least  —   both  sexes  are  jiresent. 

In  all  the  species  except  emstata  there  is  a   small  spiniform  tooth  near  the  outer 

extremity  of  the  jiostero-superior  margin  of  the  hind  trochanters.  'Phis  tooth  is 
not  visible  directly  from  beneath,  being  concealed  liy  the  more  |)rominent  lower 

margin  of  the  trochanter,  but  may  be  viewed  oliliquely  from  behind.  In  ecoxtaia  — 

as  if  to  make  up  for  this  omission  —   the  lower  visible  edge  of  the  trochanter  bears 

two  small  rather  distant  teeth,  no  trace  of  which  exists  in  the  other  three  s]iecies,  the 

posterior  edge  of  the  trochanter  being  obtusely  angulate  however  in  phocnirix.  In 

all  the  species  e.xcept  phoenicis,  the  postero-superior  margin  of  the  hind  femora 
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[April bears  near  the  middle  t)iie  or  two  very  small  acute  or  spiniform  teeth,  these  as  before 

being  visible  only  from  the  rear;  and  here  again  by  way  of  compensation  phconicis 

has  the  lower  visible  margin  of  the  thigh  with  a   more  or  less  acute  tooth  close  to  the 

junction  with  the  trochanter,  there  being  no  sign  of  this  in  either  of  the  other  sj)ecies. 

In  the  Hungarian  frivaldHcyi,  as  exemplified  by  a   specimen  sent  by  Mr.  Fuchs, 

the  thoracic  sculpture  is  more  pronounced  than  in  any  of  our  species,  the  ])ostapical 

and  median  grooves  being  deeper  and  the  disk  with  four  well  defined  impressions; 

the  mandibles  are  moderately  sinuate  externally,  the  outer  apical  angle  of  middle 

tilhae  not  much  produced,  the  hind  tiljiae  more  deeply  emarginate  subapically  than 

in  any  of  our  species  except  ccosiaia.  The  jiosterior  trochanters  have  a   minute 

tooth  at  the  outer  extremity  of  lower  margin,  the  superior  margin  with  a   very  small 

vestigial  tooth,  the  hind  thighs  not  perceptibly  toothed.  The  elytral  costae  are  well 

developed  and  the  size  is  nearly  that  of  our  own  viendira  and  indurta. 

The  following  simjile  diagrammatic  sketches  exhibit  with  a   fair  degree  of  ac- 

curacy the  tibial  differences  alluded  to  above. 

Nind  Femur. Middle  Tibia. 

ecostata. 
mendica . 

Lnducta. 

/   .   •   CLu:>ua(i phoeniCLS  lnducta 
ccostati 

mendica.  p/icemcis. 
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IlOS'l'S  OF  INSECT  ECC-l’ARASITES  IX  NOKTII  AXl)  Sor'l'II 

AMERK'A. 

HY  A.  AUSEXE  CIKAI  ET,  W   ASH  I XCTOX,  D.  C. 

The  I'ollowiiif;  (■oni])ilatioii  of  (lie  hosts  of  tlio  iiiseci  c<;g-|)arasik's  is  niadi'  for 

several  reasons,  llie  most  ini])ortant  of  wliicii  is  tlie  labor  which  it  saves  hy  hrinj;- 

inp;  together  the  much  scattered  rearing  records  of  these  insects.  ( )thcr  rca.sons  are 

the  importance  of  epp-parasites  as  a   ela.ss,  the  aidpiven  in  identifyinp  the  parasites  of 

any  one  host,  and  the  interest  which  a   compilation  of  this  kind  is  likely  to  stimulate 

in  the  minds  of  economic  etitomolopists  for  whom  this  list  is  ]>rimarily  intern  led 

'I'he  list  considers  the  ])arasites  from  the  standpoint  of  the  host  only,  and  it  is 
not  meant  to  hrinp  ont  any  ini])ortant  hiolopie  facts  coneerninp  them,  which  shouhl 

he  considered  rather  in  a   list  of  the  parasites  and  their  hosts  or  host  relations.  Mainly, 

it  answers  hut  one  (piestion,  “What  i)arasites  attack  the  epp  of  Carpompm  pomonrlln, 

or  other  in.sect?”  It  is  complete  u]>  to  the  end  of  the  year  lOOli,  and  includes  none 

hut  true,  internal  parasites  of  the  epp,  insects  that  pa.ss  their  entire  life-cycle  within 

the  epp  of  another  in.sect  e.xceptinp  as  adults.  ln.sects  that  prey  on  the  epps,  such 

as  Pimphi,  Anlhomiiiri,  Snrrophaga,  Einmtus,  often  called  epp-])arasites,  are  not 

considered  as  such,  and  are  therefore  ipnored;  and  parasites  that  ovijiosit  on  or  into 

the  epp,  heeominp  fatal  durinp  some  ])hase  of  postemhryonie  development  of  the 

ho.st,  throttph  polyemhryonic  development,  are  also  excluded,  hi'inp  considered 

parasites  of  the  larva  or  ])U])a  as  the  case  tnay  he.  1   consi<ler  P/ati/gn.itrr  licrrickti. 

Packard  a   case  in  |)oint. 

d'he  hosts  are  arratiped  al])hahetieally  accordinp  to  order,  penns,  and  s])eeies, 
Tiierely  for  the  sake  of  eonvenietiee.  A   cpiery  precedinp  the  jiarasite  listed  under 

atiy  ho.st,  ((ue.stioti.s  the  record  in  one  way  or  another;  insects  of  douhtful  peneric 

])o.sition  are  enclosed  within  (piotation  marks  New  records  arc  ])reeeded  hy  an 

asterisk.  Heferenecs  to  the  literature  arepiven  in  the  most  convenient  way  possible, 

and  the  nomenclature  and  .synonymy  are  accordinp  to  the  latest  authorities.  In- 

complete  records  are  entirely  omitteil  in  the  li.st,  e.xceptinp  in  the  case  of  a   few  ini])or- 

tant  or  snppestive  ones.  I'he  record  of  the  rearinp  of  Ahlrrun  clisiormn par  .\shmead 
from  the  epps  of  Malarosnma  amrrirana  Fahricius  has  been  proven  to  he  midouhtedly 

incorrect,  hut  in  order  to  point  ont  this  mistake  in  as  foreihle  a   matmer  as  possible, 

1   have  thoupht  it  wise  to  include  it  in  the  list  of  parasites  of  that  host,  there  eallinp 

attention  to  the  error.  Iti  this  way,  1   doubly  instin'  attention  heinp  drawn  to  the 

mi.stake.  Anoprdiiis  error  F'itch,  erroneotisly  recorded  from  the  epps  of  Xnbis 
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[April frrus  Linnaeus,  is  treated  in  a   like  manner;  it  is  a   larval  ])arasite  of  certain  Diptera. 
And  attention  is  also  directed  to  the  record  of  Elanmu.i  nlhicnxa  Howard  from 

of  IlanUarchia  arcliippiix  Cramer,  more  or  less  discredited  by  both  Howard  and 

Ashmead  (the  latter,  in  till.)',  and  to  the  erroneous  rceonl  of  1   lad  nmol  ux  Irpiororixa' 
Howard  on  Leptororixa  tipuloidrx  DeCeer  (Ashmead,  1887  1>,  p.  119;  id.,  1898  a, 

p.  231).  Poliinrnm  (Webster,  1903,  j).  33)  should  be  Polijncma,  .so  Air.  Webster 

informs  me.  The  li.st  requires  no  further  e.xplanation. 

Our  knowledge  of  egg-parasites  does  not  eonqiare  favorably  with  that  of  the 

parasites  of  the  larva.  But  for  the  writings  of  Howard,  Ashmead,  and  Riley  and 

Howard,  the  recorded  rearings  would  be  very  meagre  indeed.  It  is  mainly  through 

the  efl'orts  of  the  two  former,  that  so  much  is  now  known  of  this  most  important 
ela.ss  of  in.seet  jiarasites,  and  we  are  at  the  pre.sent  day  much  more  advanced  in  this 

respect  than  are  our  Phiropean  neighbors. 

Egg-parasites  are  not  diffieult  to  rear,  and  being,  perhaps,  the  most  potent 

enemies  of  many  of  our  injurious  insects,  it  is  desiraljle  that  greater  care  and  more 

thoroughness  be  taken  in  rearing  work;  so  that  on  aeeonnt  of  their  minute  size, 

they  are  not  overlooked. 

In  connection  with  this  li.st,  I   mention  some  of  the  insects  which  are  known  to 

be  hosts  of  egg-parasites,  the  latter  .still  unknown.  In  the  Lepidoptera,  Anixota 

riihicunda  Fabr.,  Euproriix  chrpxorrhora  Linn.  (Europe),  Junnnia  coenia  Htibner, 

Mahirnxoma  dixxtria  Htibner,  Megathymux  yurctr  Boisd.  et  Leconte,  Pnoniux  r.rrnr- 

ratux  Smith  et  Abbot,  Thorybrx  pyladrx  Seudder,  and  Vanexxa  rnrdui  Linn,  have 

been  recorded  as  being  attacked  by  egg-jiarasitcs.  Among  the  Hemiptera  is  Scrinrtlia 

trivittata  Say;  the  hymenopterus  genus  Ilylafoma  is  probably  attacked  by  the  eulojihid 

Ilyperielcx  hylafomae  Ashm.  (Ashmead,  1888,  Canadian  Ent.,  XX,  p.  lOo);  while 

certain  ( Idonata  (Howard,  1901,  In.seet  Book,  ji.  300)  are  also  recorded  to  be  hosts 

of  egg-[)arasites.  A   spt-eies  of  “   Trirliogrammn”  probably  attacks  Ilcmcrohiux 
(Howard,  Ilymenojitera,  in  Stand.  Nat.  Hist.,  Boston,  ]i.  511). 

The  in.seet  egg-parasites  of  the  Americas  are  all  hymenopterous,  as  far  as  we 

know  definitely  at  the  present  time.  The  majority  of  them  belong  to  the  super- 

famikes  Chaleidoidea  (mo.stly  the  families  Triehogrammidae  and  Alymaridae,  and 

the  following: —   the  family  Torymidae  <   Podagrion  only>;  Eurytomidae  <   Rilev- 

ini,  —   Macrorileya  and  Neonlcyay;  and  the  Eneyrtidae  <Eupelminae, —   Euprl- 

mus,  Annxtahix\  Eneyrtinae, —   Ooencyrfiix,  J>inocarxixy  and  Proctotrypoidea 

(mostly  the  Seclioninae,  comprising  Plianurux,  Tc'rnomux,  Trixxolciix,  Amdophagux, 
Proxarantha,  Cahfclcia,  Bnryronnx,  Macrolrlria,  Carux,  Iladronotux,  Idrix,  and 

Scclio  in  the  tribes  Telenomini,  Teleasini,  and  Seelionini  respectively,  and  the  sub- 
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family  Ceraphroninac  <.Aphtniorjmnx  oiily>.  Outside  of  these  two  superfaniilies, 

eertain  of  the  Evaiiiidae  (namely  ICrania)  of  the  su|)erfaiTiily  lelmenmonoidea  an" 

also  egg-])arasites  of  the  true  insects,  the  cockroaches. 

The  most  |)romincnt  and  common  of  the  genera  of  ('gg-parasites  are  nndonhtedly 

TrirJiof/mmvui  and  Telriiomii",  and  of  the  species,  Trirliixjrdmma  prOioxa  Riley 

is  foremost,  attacking  no  less  than  eleven  or  more  hosts.  Tvlnumux  (jraptae  I   toward 

follows  as  the  second  most  common  species,  attacking  six  hosts. 

(>ther  genera  and  donhtle.ss  families  in  the  Chalcidoidea  and  I’roctotrypoidea 
will  he  found  to  he  parasitic  on  the  eggs  of  American  insects  when  we  hccome  more 

advanced  in  onr  knowledge  of  them.  In  Hawaii,  for  e.xample,  such  has  heen  found 

to  he  the  case  (Perkins,  190.'),  p.  200  ft  <il\  1900),  and  also  in  Europe  in  a   few  cases. 
The  foregoing  enumeration  of  ])arasitic  families  and  genera,  therefore,  cannot  he 

said  to  he  restrictive. 

'^Phe  known  hosts  of  egg-parasites  in  continental  North  and  South  .\merica 
com])rise  the  following  orders  as  listed:  Coleoptera,  Diptera,  Ilemiptera,  Ilymen- 

o])tera,  Lepidoptera,  Ncnro])tera,  and  (Irthoptera,  and  in  addition  the  ( Idonata. 

The  families  attacked  in  each  order,  where  numerous,  are  widely  .se|)arated,  and 

in  this  rcsi)ect  the  parasites  seem  to  have  very  little  choice.  In  order  of  being 

mo.st  attacked,  in  numher  of  species,  the  Lcpido])tera  are  first,  then  the  Orthop- 

tera,  Hemi|)tera,  Coleoptera  and  Ilymenoptera. 

Hosts  and  their  parasites. 

Colfopicra. 

Parasite. 

Poropoea  specie.s 
Proxacantha  carahorum 

Riley 

Annphes  cnnotrachdi  Gi- 
rault 

lirachixta  fidcae  .\shincad 

Eidiohia  flavipes  Ashiiiead 

Trichogra  m   ma  ndonlotar 

Howard 

?   Anidophngux  faxciatux 
Ashmead 

qurreiperda  Scliwarz  ?   Aradophagux  Jaxcifitux 
Ashmead 

Scaritrx  xiddcrrancoux  Fabricius  Proxacantha  carahorum 
Riley 

Tarhypterux  (Anthnnomux)  quad-  ?   Gunatoccrux  anihonomi 

riyibbux  Say  Girault 

I   lo.st 

Aticlahnx  bipvxlulalus  Fabrieiu.s 

etdaeniux  impunctifronx  Say 

Conotrartu-lux  nenuphar  Herl)st 

Fidia  nticida  Walsh 

Odontota  dorxalis  Thunlierg 

Pilyopilwrus  ronximilis  Leconte 

Authority. 

Hopkins,  190.'),  p.  132. 
Ashmead.  lS93a,  pp.  ISO.  191, 

4.51. 

fiirault,  1905.  Ent.  New.s,  XVI, 

p.  220. 
Webster.  1.S90.  p.  09. 

Slingerland,  1906,  p.  93. 

Chittenden,  1902,  p.  S2. 

Ashmead,  1893a,  )).  166. 

Ihdla  Torre,  1S9S,  p.  512.  (’/. 
.Vshmoad  1893a,  p.  166. 

Riley  it  Howard,  1891,  p.  124. 

Girault,  1905,  Ent.  News,  XVI, 

p.  289. 
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Tahanus  alralus  Fabricius 

Anasa  trit:Hs  DeOeer 

ApiomPTUK  spissijirs  Say 

Arilux  pri^tatus  Linnaeus 

Brarhyrhynrhux  t/ranuhifus  Say 

Brophymnia  arhorra  Say 

species  (on  ourraiit ) 

Ceresn  hutinlus  Fabricius 

Coccus  hrsprrid^im  (Linnaeus) 

Dusdrrcus  sulurcUus  Herrick- 
Sch. 

EiisrtiisUis  fissiKs  Uhler. 

srrrus  Say 

Iristiymus  Say 

Eulhodha  tpdcainr  Faliricius 

PSYCHE 

I)  ip!  era. 

Phnnurus  labanirorus  Ashinead,  1895,  pp.  271-1275. 
Ashiuead 

llcmiptcra. 

Eupelmus  rcduvii  Ilovvanl  Ashinead,  1887a,  p.  190. 

Hadronotus  cnrinatifrons  Girault.  1904,  Ent.  News,  p. 
Ashinead  336, 

Hadronotus  rugnsus  Riley  &   Howard,  1891,  ji.  121. 
I   loward 

Hadronotus  anasae  Howard,  1888,  p.  129. 
Ashinead 

Oiinicyrtus  anasae  Clhittendeii,  1899,  p.  26. 
Ashinead 

Hadronotus  .species  Morgan.  1907,  ii.  ,54. 
no  vein. 

*   Anastatus  giraulti  Girault,  MS.  notes,  1903. 
Ashinead  MS, 

Eupelmus  rcduvii  Howard  Howard,  1880,  Can.  Ent,,  XII, 

p.  208. 
Girault,  MS.  notes,  1905. 

Dalla  Torre,  1.S98,  p.  .512. 

Ashinead,  LS93a,  p.  166. 

Dalla  Torre,  1898,  p.  512. 

Girault,  1906,  I’.syche,  XIII,  p. 66. 

Ashinead,  1888,  Can.  Ent.  XX. 

p.  107. 
Riley,  1894,  p.  215. 

Howard,  1888,  p.  131. 

Riley  &   Howard,  1,891,  p.  124. 

Discredited  by  A.shiiiead, 

1.893a,  pp.  232,  451. 

Girault,  MS.  notes,  1905. 

Ashinead,  1,893a,  p]).  162,  451. 

Girault,  MS,  notes,  1905. 

Ashinead,  1893a,  ]ip.  232,451. 

Howard 

*   Oiirncyrtus  johnsoni 
Howard 

,4  radophagus  jascintus 
Ashinead 

T rissolcus  brocti  y me nar 
Ashinead 

Tclcnomus  per  plexus 

Girault 

T riehogra  m   m a   ceresara 
Ashinead 

Polyncma  {Cosmocom a ) 

species  no  vein. 
?   Trichogramma  flora 

Ashinead 

?   Hadronotus  rugosus 
Ilowartl 

*   Trissolcus  cuschisti 
Ashinead 

Trissolcus  ruschisti 
Ashinead 

*   Trissolcus  cuschisti 

Ashinea.d 

?   Hadronotus  rugosus 



li)07]  (IIRAULT- 

Ilomalodixca  IriijUi'lni  I'':il)riciiiS' 

Iccrija  j)urrhasi  Maskdl 

I 

Ijmjuf:  succinclux  kiiiiiaous 

LcjniiiiKapluf:  ulmi  (Limuieu.s) 

Liburnia  species 

M lUt podiuH  jemuratus  Faliricius 

M unjantia  histrionicii  Hahn. 

Xabis  ferus  Linnaeus 

Rcnlatoma  liijala  Say 

sayi  Still 
Pudixus  modedUK  Dalla.s 

Podinus  maculivcritrix  Say 

Thyantha  cuslator  l''abricins 

Tibicen  scplcndccim  Linnaeus 

Zclus  bilohua  Say 

loyujipes  Linnaeus 

HOSTS  OF  IXSECT  F(!(!-J‘A  RASITFS  .‘il 

Oocloii  MS  homalodixcac 
A.shinead 

?   Phanurus  opacus 
1   lowanl 

?   Alaplun  iccryac  Uiley 

1 1   adronoluf!  lanji  Asli- 
inead 

?   Anaphex  yracilis 
Howanl 

Annyrux  coiunibi  I’cu'Uins 
Iladronolux  fluridanux 

A.shinead 

( Juencyrtux  johnxoni 

Howard 

Trixxolcux  in  urgantiac 
Ashinead 

jxidixi  Ashinead 
?   A   nopedius  error  Fitch 

Telenomux  axh  mead i 

Monill. 

Telenomux  podixi  Ash- 
niead 

Iladronolux  species  nov. 

?   Telenomux  dinimoeki 

Aslnncad 

Telenomux  podixi  Ash- 
inead 

Trixxolcux  podixi  Ash- 
inead 

?   Trixxolcux  Ihyanlae 
Ashinead 

Trixxolcux  Ihyaniae. 
.•\shinead 

.1  plianogmus  floridanux 
Ashinead 

Lnlhromerix  cieadae 

Howard 

Iladronolux  Ic plocorixae 
I   toward 

Iladronolux  leplocorixae 

Howard 

Sanderson,  lOOG.  ji.  ."il. 

Ashinead,  INhda,  p.  142. 

Kiley,  ISSS,  Ins.  Life,  I,  p.  IdO. 

I   )alla  Torre,  ISitS,  p.  19, S. 

Howard,  hSSS,  p.  I   GO. 

I’erkin.s,  190.").  p.  I9S. 

Kiley  it  Howard,  1S91,  p.  121. 

■lohnson.  1900,  ]i.  21. 

.Morgan,  I.S97,  pp.  140,  1   11,  lo9. 

Kiley,  IS.SO,  jip.  I9G-197.  ('/. 
A.shinead,  ISOila,  p.  291. 

.Morrill,  1907,  p.  10. 

A.shmeail,  ISOda,  p.  4.51.  Cf. 

ib..  p.  1.59. 
1C.  Potts,  1S91,  ICnt.  Xows,  II. 

pp.  .53-.54. 
Dimmock,  1.S97,  p.  148. 

.Ashinead,  l,S9.'5a,  p.  1.59. 

Kiley  it  Howard,  1891,  p.  124. 

Dalla  Torre,  1898,  p.  512.  ('/• 
.Ashinead,  1893a,  p.  1G3. 

Ashinead,  1893a,  ]>.  1G3. 

Kiley  &   Howard,  1,891,  p.  123. 

Queried  by  .-Vshinead,  bS93a, 

p.  451 . 
Howard,  1898,  Can.  Ent.,  X.X.K. 

pp.  102-103. Kiley  it  Howard,  1,891,  p.  124. 

Cf.  .\shincad,  l,S93a.  p.  231,  it 

1.8,87  b.  p.  119. 

.•V.shinead,  lS,S7b,  p.  119. 
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[April 

Anthophorabia  species 

Caliroa  {Sdandria)  obsokta 

Norton 

Eriocampoidcn  limacina  Hetzius 

(=  Selandria  cerasi  Peck) 

hosorna  captivum  Howard 

grande  Riley 

hordei  Harris 

tritici  Fitch 

Pachynematus  palliventrix 

Cresson 

Pteronus  ribesii  Scopoli 

Aylais  milberti  Godart 

Alabama  argillacea  Huhner 

Alsophila  pometaria  Harris 

Anosia  pkxippus  Linnaeus 

Automeris  io  Fabricius 

Autographa  brassicae  Riley 

BaxUarchia  archippus  Cramer 

Bellura  gortynides  Walker  (= 
densa  Walker) 

llymnwptcra. 

Packardiella  pulnamii 
Packarrl 

Trichogramma  minuta 

Riley 

“ Encyrlus”  species 

?   Oligosita  amcricana 
Ashinead 

?   Oligoxita  amtricana 
Ashmead 

Oiujositaa  mcricana 
Ashmead 

Pnlyncrna  ((?)  Pohyncura) 

citripcs  Ashmead 

?   Olvjoxita  amcricana 
Ashmead 

?   Trichogramma  prctiosa 
Riley 

Trichogramma  prctiosa 

Riley 

Lcpidoptcra. 

Trichogramma  interme- 
dia Howard 

Trichogramma  prctiosa 

Riley 

“ Platyyastcr”  species 

*   Teknoynus  gnophadac 
Ashmead 

Trichogramma  intenne- 
dia  Howard 

Eupdmus  species 
Trichogratnyna  prctiosa 

Riley 

Trichogramma  minuta 

Riley 

Trichogramma  minutis- 
siyna  Packard 

?   Elastnus  albicoxa 

Howard 

Tclcnoryius  arzamac  Riley 

Packard,  18S0,  p.  202. 

Morgan,  1S07,  pp.  144,  1,5!). 

Marlatt,  1S97,  p.  6. 

Webster,  1903,  p.  3.5. 

Webster,  1903,  p.  22. 

Webster,  1903,  p.  33. 

Webster,  1903,  p.  22. 

Fletcher,  1893,  p.  1.59.  C'/-  Riley 
&   Howard,  1893,  ]).  289. 

Howard,  1888,  p.  124. 

Seudder,  1889,  I,  p.  429. 

Riley,  1879,  Can.  Ent.,  XI,  pp. 

161-162. 

Riley.  Packard  &   Thomas,  1883, 

p.  176. Girault,  MS.  notes,  1905. 

Howard,  1889,  p.  1895. 

Howard,  1891,  p.  568. 

Howard,  1888,  p,  124. 

Fletcher,  1893,  p.  160 

Scudder,  1889,  I,  p.  279. 

Howard,  1885,  p.  30.  C/.  id., 

Ins.  Life,  IV,  p.  253. 

Ashmead,  1893a,  pp.  158,  4,50. 
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Caljxxka  dhiliun  C'r;uuor 

( 'nr jxjca pm  pomoiu  lla 
(Linnaeus) 

Chtorippc  cli/t<m  Boisduval  A 
Leconte 

Dntana  intrrnyima  (!rote  it 

Robinson 

minixtra  I   irury 

Diacri.sia  virijinica  Faliricius 

Eumncssa  antiopa  Linnaeus 

(hmphacla  tntipcnnis  Boisduval 

Ilcliothix  obxolcia  Fabricius 

Hcmcrncam jia  Uiucoxt iipiia 
Smith  it  Alibot 

“   Triduxjnimma  ”   species. 
■\  clialcid 

TrichixjTam  iiia  prdioxa 
Riley 

Tdnuimus  rilci/i  I   lowai'd 

Tdenomm  (juxxi/ piicotn 
Aslnnead 

Fujx^lmux  s])ecies 

Tdc  no  m   us  x piloxuma  t   is 
.t.shmead 

Tclcnomux  ijrapldc 

Howard 

Tele  no  rn  us  ij  no phaclae 
.t.slunead 

Telenom  us  heliolkidis 

.tshinead 

Trichxjram  ma  prdioxa 
Riley 

Triclux/ra  mm  a   prei  iosa 

ni'jra  (lirault 

Tdemnnus  oripjiae  Fitch 

(’ockerell,  1S9H,  Knt.  News,  III, 

p.  79. 
Sliiif^erland,  l!S9(),  ]).  70. 

Riley  it  Howard,  1S91,  p.  I2.'L 

.Morgan.  LS97,  |)p.  1   19,  I. 59. 

Howard,  1S91,  p.  ,5GS. 

vide  Diminock,  188.5,  p.  279. 

Riley  it  Howard,  1891,  p.  I2.’L 

Bruner,  1,890,  p.  102. 

Riley  it  Howard,  LS!)1,  p.  122. 

Riley  it  Howard,  I.S9I,  p.  123, 

cj.  ,\Ially,  1893,  p.  2.5. 

Howard.  188,8,  j).  124. 

Girault,  1906. 

Riley,  1887a,  p.  32.  Vj-  How- 
ard, 1897,  pp.  7,  30  31, 

.52,  it  Hulst.  1.8.89,  p.  20.5. 

vide  Packard,  1890,  |.>.  26.5. 

Dalla  Torre,  1,898,  p,  3. 

Scudiler,  1,8.89,  II,  p.  1008. 

Howard,  1.894,  p.  2,80. 

Riley,  1,8.87b,  p.  .531. 

Bruner,  1890,  p.  43. 

Riley  it  Howard,  1,891,  p.  124. 

Dyar,  1,893,  p.  2.56. 

Riley.  188.5a,  p.  104. 

Ashmead,  1893b,  p.  10. 

Ileodcs  hi/ixiphleax  Boisduval 

lldcrucam pa  hUincala  Packard 

Ili/phanlria  cunea  Drury 

texior  Harris 

lanassa  Ivjnicolor  W   alker 

Laphpijma  jruijipcrda  Smith  it 
.\bbot 

M tdacosoma  americana  F   abricius 

Trich(x;rammn  jraterna 

Fitch  ■ TridiixfTamma  on/yiue 

Fitch  ‘ Tclcnomux  yra ptac 

Howaril 

Tclcnomux  (jraplac 
Howard 

Tclvnornus  bifidux  Riley 

Triduxiramma  s|>ccie.s 

Tclcnomux  bilidus  Riley 

Trichoi/ramma  prdiosa 
Riley 

Trick (xj ra m   m a   prdioxa 
Riley 

?   Ablcrux  clixiocampac. 

Ashmead  ^ 

'   For  the  validity  and  synonymy  of  these  two  species,  cf.  Rile.y,  1887.  p,  32,  I’ackard,  1890.  p. 
26.5,  and  Howard.  1897,  p.  7. 

^Undonhtedly  incorrect:  a   parasite  of  various  species  of  Coccid®,  c/.  Howard.  1894,  p.  6,  and  others. 
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Matacusiima  (CKsioca m pu ) 

K])ec'ies 
Mamcstra  picla  Hiirris 

Mflaloplia  inclusa  Ilubner 

Mompha  (Lavcrna)  lucifrrflla 

(’lemens 

Nototojihux  antiqua  Linnaeus 

Niitolophus  (Oryi/ia)  species 

Ocneis  macounii  Edwards 

Faleacrita  vernaia  Peck 

Paomus  myops  Smith  & 
Abbot 

Pnpilin  ylaucus  Linnaeus 

Papilio  ylaucus  turnus  Liimeaus 

Phlcycthonlias  sexta  Johanssen 

Platynola  ruslrana  Walker 

Pohjchrusis  mtcaiia  Clemens  ' 

Polyyonia  intcrrayatiunis 
Eabricius 

progne  Cramer 

PSYCHE 

“ Phromalus”  species 

“   Plutyyastcr”  species 
Tclcnoiiius  cHswcamjxic 

Riley 

Tele noinus  clisioca mpac 

Riley 

T elenomus  hcliothidis 

Ashmead 

Telenomus  species  novem 

T richuaramma  pretiosa 

Riley 

Telenomus  ichthyurac 

Ashmead 

Tclcyiomus  lavcrnae 

Ashmead 

Telenomus  urgyiae  Fitch 

Telenomus  cali/ornicus 

Ashmead 

Telenomus  oryyiae  Fitch 

Triehogramma  interme- 
dia Howard 

“   Platyyaster”  species 
?   Eupelmus  species 

T rich oyram  ma  minulissi- 
ma  Packard 

Triehogramma  interme- 
dia Howard 

T richogram  ma  minutissi- 
ma  Packard 

Telenomus  sphingis  Ash- 
mead 

T richogramma  pretiosa 

Riley 

Triehogramma  pretiosa 

Riley 

*   Triehogramma  pretiosa 
Riley 

Telenomus  graplac 

Howard 

Triehogramma  interme- 
dia Howard 

Telenomus  graplac 

Howard 

[April Packard,  ISSO,  p.  207,  hg.  139. 

(Hover,  1877,  p.  102. 

A.shmead,  1893a,  pp.  160,  -1.50. 

Ashmead,  lS93a,  p.  160. 

Fletcher,  1893,  p.  161. 

Fletcher,  1893,  p.  161. 

Riley  &   Howard,  1891,  p.  123. 

Riley  &   Howard,  1891,  p.  123. 

Howard,  1897,  p.  30. 

Ashmead,  lS93a,  pp.  1.50,  -1.50 

Ibid.,  p.  1.53. 

Howard,  1889,  p.  189.5. 

Scudder,  1889,  II,  p.  1304. 

Fletcher,  1893,  p.  160. 

Fletcher,  1893,  p.  160. 

Ashmead,  1893a,  pp.  156,  4.50. 

.\shmead,  1887c,  p.  17. 

Hubbard,  1885,  p.  L53. 

.Johnson,  Fred,  5LS.  notes,  1906. 

Riley  it  Howard,  bS91,  p.  123. 

Howard,  1889,  III,  p,  1895. 

Howard,  1889,  III,  p.  1891. 

Riley,  1870b,  p.  103. 

Howard,  1891,  p,  568. 

Davis,  1893,  p.  26. 

North  East.  Penn. 
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Siinnimyitlca  cxilioaa  (Say) 

Schizura  Icplinoidca  (Irotc 

Sphidn  (Arzaina)  iibli<jun  Walker 

Tclai  pobiphrmus  Cramer 

Thanaox  tuciliwi  Lintner 

Thcriiui  ji-rndaria  lliibner. 
somniaria  llulst 

Thymi’iicus  ccrnvs  liuistluval  A 
Leeonte 

Thyridupteri/x  cphcmcraclormiK 
llawortli 

Vanessa  alalanla  Linnaeus 

Tctewim  us  <pia  inUincei 
(iirault 

Telenomus  em  todasidis 

Asliinead 

'Tetenamus  arzamac  Riley 

Telenomus  sphimjis  Ash- 
niead 

Fupdmus  speeies 

Trichogramma  interme- 

dia Il'owanl 

Telenomus  K|>ocies  noveni 

Telenom  us  graplae 

1   Inward 

Dinocarsis  thi/rulopteryijis 
Aslnnead 

T rich oyra m   m a   minul issi- 
ma  Packard 

(iirault.  I'.HK),  I’.syclie,  \111.|). (il. 

A.shinead,  ISDda,  |).  l")i). 

Riley  A   Howard,  1S!)1,  p. 

Dinnnock,  l,St)7.  p.  1   IS. 

Howard,  ISO!,  p.  .5(iS. 

Scudder,  IS.SO,  11,  p.  M(i7. 

Lletclier,  ISOS,  p.  161). 

Scudder.  ISSO,  11,  p.  I7S1. 

Aslnnead,  1SS6,  |).  OS. 

Howaril,  ISSO,  ji.  1S0.'5. 

Vhrysopa  perta  (Linnaeus) 

s])ecie.s 

.1  mblycorypha  oblonyijoiia 
I)e( leer 

lilalla  oricntalis  Linnaeus 

lilatlella  yermanica  (Linnaeus) 

Chortophaija  mridijasciata 
DeCIeer 

Diehromorpha  viridis  Scudder 

Dictyopterus  rdiculaius  Tlum- 
herg 

Dissosteira  Carolina  Linnaeus 

1   schnoptera^  pennsylranica 
DeOeer 

Neuroptrra. 

Telenomus  species 

Tele  no  m   us  ch  ryso pae 
■Aslnnead 

Orthoptcra. 

.1  nastatus  mirabilis 

Walsh. 

E vania  a ppendi/jastcr 

(Linnaeus) 

Erania  species  noveni 

E rama  a jrpeniliyaster 

(Linnaeus) 

?   SccHo  oedipodae  .Ash- 
mead 

?   Scelio  hyalinipennis 
.Aslnnead 

Scelio  species 

?   Scelio  juscijX'nnis 
.Aslnnead 

Scelio  ovii'orus  Riley 

Evania  dorsalis  (West- 
wood) 

Howard,  ISSS,  p.  1215. 

.Aslnnead,  ISOlla,  p)).  LaO,  1.51 

Riley.  lS70a,  pp.  206-207,  1560- :57(). 

.Marlatt,  1002,  ]).  11. 

Cockerell,  ISOl,  p.  200. 

Marlatt.  1002,  p.  11. 

.Morgan,  1001,  p.  24. 

.Morgan,  1001,  p.  24. 

Warner,  10015,  pp.  150S-1500. 
.A.shmeatl,  LSOlla,  p.  2415. 

('/.  Dalla  Torre.  ISOS,  p.  40.5. 

Riley  &   Howard,  LSOl,  p.  124 
Aslnnead,  1000,  p.  7. 
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[April Mantis  brasitiana  Linnaeus 

Mclantiphis  atlantis  Riley 

diffcrentialis 
Thomas 

species 
spn  tus  Thomas 

Microcenlrum.  retincrvc  Bur- 

meister 

Oicanthus  jasciatus  Fitch 

latipcnnis  Riley 

ni/fricornis  Walker, 
niveus  DeGeer 

species 

“ Oedipndn”  species 
Orchelimum  agile  DeGeer 

glaberrimum  Bur- 
meister 

Periplaneta  americana  Lii 

australasiae  Fahricius 

Schistocerca  americana  Drury 

mrlanncera  Stal 

obscura  Falnicius 

Podagrion  mcllcum  West- 
wood 

Scelin  calopleni  Riley 

Scelio  hyalinipennis  Ash- 
mead 

Scelio  oedipodae  Ashmead 

Scclio  luggeri  Riley 

?   SecHo  ovivorus  Riley 

Anaslatus  mirabilis  Whilsh 

Anastatus  mirabilis  Walsh 

Cacus  occanihi  Riley 

Caloteleia  species 

"   Hilnja  ”   sjiecies 

Anastatus  mirahilis  Walsh, 

Bnrycunus  uecanthi  Riley 

Cacus  oecanthi  Riley 

Caloteleia  species 

Idris  species 
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M acrurilcya  oecanthi 
Ashmead 

Scclio  oedipodae  Ashmead 
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M acroteleia  virginiensis 
Ashmead 

“   Eulophus”  species 

Eva  n   ia  ap pen  disaster 

(Liimeaus) 

“   Pteromalus”  si>ecies 

Evania  appendigaster 

(Linnaeus) 

?   Scclio  hyalinipennis 
Ashmead 

?   Scclio  oedipodae 
Ashmead 

Scclio  crnstii  Riley 

Scelio  hyalinipennis 
A.shmead 

Dalla  Torre,  189S,  p.  309. 

Ashmead,  lS93a,  pp.  'J46,  4,'il. 
Morgan,  1901 ,   p.  23. 

Morgan,  1901,  p.  23. 

Riley  &   Howard,  1891,  p.  124. 

Riley,  I’ackard  A   Thomas,  1.S78, 

I3]x  SO.I-SOO.  Cf.  Psyche,  I\', 
1883,  p.  78. 

Huljhard,  188.'5,  pp.  134-13.5. 
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Bruner,  1890,  p.  126,  footnote. 
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Dalla  Torre,  1898,  p.  49,5. 
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Morgan,  1901,  p.  ,31. 

A.shmead,  1893a,  p.  451.  Cf.  pp. 

217-218. 

Ashmead,  lS93a,  p.  218. 
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Morgan,  1901,  p.  28. 



1907] GIHAULT  —   HOSTS  OF  IXSFCT  EGO  PARASTTFS 

37 
Seclio  oedipodae  Ashmead 

Morgan,  1901,  p. 
2S, 

pvrajrina  Olivier  Seclio  ernstii  Riley Riley,  LSS.ab,  |).  : 

22. 

Sta</7nomantis  Carolina  Linnaeus  Podafjrioti  mantis 
■Morpiii,  1S97,  p. 1.59. 

Ashmead 

limhata  Saussure  ?   *   Podatjrion  mantis H.  S.  Barher,  1900.  In  Hit. 

Ashmead 

.   1   cfc  noicl  <'d()  m   c   n   is . 

Tlie  r()i;i|)ilation  and  aiTang(‘iiu'nt  of  tliis  list  won* first  siiggesti'd 

by  I   )r. 
riiittciulcii,  ISurouu  of  Entomoloijy,  U.  S.  I )t'])artim'nt  of  Agricnlturc.  I   dcsiiv  lo 
thank  ]\Ie.ssr.s.  ( )tto  Ilcitlcinann  and  A.  N.  Caiiddl,  Ihiilcd  States  National  iMnsenm, 

for  their  kindness  in  eorreeting  the  noinenelatnre  of  the  Ileiniptera  and  ( Irtlioptera 

res|)eetively,  and  Dr.  Win.  II.  Ashinead  of  the  Museum,  and  Mr.  F.  M.  Webster 

of  tlie  Bureau  of  Entomology,  for  valuable  information  on  various  jioints.  1   would 

also  like  to  aeknowledge  the  eourtesy  of  Mr.  E.  A.  Sehwarz  of  the  National  iNlu.seum', 

for  untangling  questions  of  nomenclature  and  .synonymy  in  the  (.’oleoptera. 
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A   FUMALE  SPIDER  WITH  ONE  .AIALE  PAU’US. 

BY  ,1.  H.  EMERTON,  BOSTON,  MASS. 

'Pins  is  a   largo  ,s])ecimen  of  /Oy/wi/.s  aarcafiis  Ein.  collected  with  other  s]>i(lcr.s 
hy  Miss  E.  R.  Rrvant  at  Long  Island,  Portland, 

i\Ie.,  Aug.  10,  loot),  without  its  })eculiarities 

being  noticed  at  the  time  it  was  taken.  The 

general  a])|)caranee  is  that  of  an  old  female  of 

large  size  with  the  abdomen  small  and  shriv- 

elled as  in  a   female  that  has  laid  eggs.  The 

epigvnum  is  complete  and  .symmetrical  as  in  a 

normal  female.  The  cephalothorax  and  abdo- 

men are  symmetrical  and  the  third  and  fourth 

legs  are  alike  ou  both  sides.  The  right  |)alj)U.s 
is  that  of  a   female  and  the  left  that  of  a   male 

with  the  palpal  organ  fully  developed.  The 

first  and  second  legs  of  the  left  side  are  slightly 

longer  than  tho.se  of  the  right  .side.  The  left 

mandible  is  thicker  than  the  right  and  the  claw 

is  slightly  longer  but  the  mandilile  is  not  elon- 
gated nor  narrowed  at  the  tip  as  it  is  in  the 

male.  Asymmetry  of  any  kind  is  rare  in  s])i- 

ders.  I’rof.  Wb  iM.  Wheeler  has  called  my 
attention  to  a   ca.se  described  by  Kulczynski  in 

one  of  the  publications  of  the  Cracow  Academy 

of  Sciences  in  1SS5.  This  was  an  Erigmie  funra 

Blk.  which  had  the  right  side  like  the  female 

and  the  left  like  the  male.  The  epigynum  was 

develo|)ed  oidy  on  the  right  side  and  the  asymmetry  e.xtended  to  the  form  of  the 

cephalothorax  and  abdomen  and  even  the  s])innerets.  The  legs  however  were 

symmetrical  in  length,  the  only  difference  being  in  tho.se  of  the  first  pair  which  had 

the  right  tarsus  like  the  female  and  the  left  like  the  male. 
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TIIK  SXOW  FLY,  ClIIOXI'A  l   A/J.'.l  HARRIS. 

HY  niAKLEM  W.  JOHNSO.V,  liOSTON,  MAS.S. 

'Fins  .sjK'cic.s  was  cvidontly  disc-ovi'n-d  hy  4'.  \V.  Harris  ])rior  to  FSdd,  for  in 

Ids  list  of  tlic  Insects  of  Massacluisclts,  in  Hitchcock’s  Report  on  tlic  (Icology,  etc., 

of  .Massaclin.sctts,  ISdd,  page  5t)d,  he  refers  to  it  as  “('hiotiea  —one  s])eeies.”  In 

the  second  edition  of  Hiteheoek’s  Heology,  etc.,  ISdf),  ]>age  575,  tlie  specific  natne 

rn/f/a  is  given.  Harris’s  fir.st  edition  of  Ids  Report  on  the  Insects  of  Massaehn.setts 

injurious  to  vegetation  appeared  iti  1S4I,  in  which,  on  page  404,  he  refers  to  this 

insect  as  follows:  —   “d’here  are  e.xeeptions  to  almost  all  general  rules.  Thus  we 

find,  atnong  Dipterotis  in.seets,  sotne  kinds  that  never  have  wings.  ( )ne  of  these 

is  the  thick-legged  snow-gnat,  .or  Vhionra  rahja.  'Fids  singular  insect  looks  more 
like  a   s])ider  than  a   gnat.  Its  body  is  rather  less  than  one  fourth  of  an  inch  long, 

and  is  of  a   hrowidsh  yellow  or  nankin  color.  'I'he  legs  are  rather  paler,  and  are 

covered  with  short  hairs.  The  head  is  small  and  hairy.  'Fhe  fir.st  two  joints  of 

the  antennae  are  thick,  the  others  slender  and  tapering  atid  he.set  with  hairs.  Alt  ho  ngh 

the  wings  are  watiting,  there  is  a   pale  yellow  poiscr  oti  each  side  of  the  hinder  part  of 

the  thorax.  The  hindmost  thighs  are  very  thick,  and  somewhat  howed  in  the 

males,  which  suggested  the  name  of  valrja,  or  how-legged,  given  to  the  in.seet  in  my 

eatalogiK'.  The  body  of  the  female  ends  with  a   sword-shapeil  borer,  resembling 

that  of  a   grasshopper.  These  wingless  gnats  live  on  the  ground,  and  the  females 

bore  into  it  to  lay  their  eggs.  They  are  not  eommon  here.” 

'Fhe  above  was  reprinted  in  the  .second  edition,  1S.52,  l)age  4.S2,  ami  in  the  third 

or  Flint  edition  in  lS(i2,  page  (iOl ;   in  the  latter  a   poor  figure  is  given.  This  con- 

stitutes the  only  description  given  by  Harris,  but  it  seems  sidfieient  to  identify  the 

s])eeies,  and  his  ty])c  (the  female)  is  still  in  good  preservation;  of  the  male  only  the 

genitalia  remain. 

Mr.  P.  II.  (Ios.se  in  his  book  entitled  “The  (’anadian  Naturalist,”  juiblished  in 

1S40,  refers  to  them  as  “being  doubtle.ss  the  ('hiotira  araneoidrs.’’  He  found 
them  crawling  on  the  snow,  in  piiie  woods,  during  the  month  of  March. 

In  the  brief  and  inade(|uate  deseri|)tions  given  by  Walker  of  his  two  sj)eeies,  ( '. 

(laprrsn  and  xriln  (Li.st  I,  p.  82,  1848),  there  .seem  to  be  no  characters  to  separate 

them  from  rnlga. 

'Fhe  description  of  C.  nivicola  I'oane  (.lonrn.  N.  V.  Fait.  Soe.,  VHl,  p.  ISO, 

IhOO),  based  only  on  the  female,  agrees  very  elo.sidy  with  the  female  of  ('.  valga, 
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except  that  the  antenna  has  eijrlit  joints.  Sehiner  (Fauna  .\nstr.,  II,  p.  573,  1SG4), 

(leserihes  the  European  species  as  havin<r  six-jointed  antennae.  Osten  Saeken 

(Mon.  IV,  p.  168)  in  referring  to  this,  says: — “It  seems  to  me  that  I   can  count  foiir 

joints  in  the  only  specimen  in  my  po.s.session.”  The  “four  joints”  refers  only  to  the 
flagellum,  making  seven  joints  in  all.  The  six  specimens  before  me  (including  the 

type)  all  have  seven  joints.  It  seems  singular  that  there  should  he  this  discrejianey 

in  the  antenna’,  a   generic  character.  The  description  of  C.  nivicola  also  calls  for 

six  abdominal  segments  (an  unusual  number  for  a   Tipnlid).  A   comparative  study 

of  the  American  and  European  forms  seems  very  desirable. 

<   )wing  no  doubt  to  its  peculiar  habits,  it  is  rarely  observed,  and  there  are  eom- 

paratively  few  records  since  its  discovery  by  Harris  more  than  eighty  years  ago.  It 

has  been  found  in  iMinne.sota,  and  de.seribed  and  figured  by  the  late  Otto  Lugger  in 

his  .second  annual  Rejiort,  page  230,  ])late  XVI,  1896.  Later  i\Ir.  E.  L.  Washburn 

in  the  Tenth  Annual  Report,  page  30,  1905,  gives  another  figure  of  the  species.  It 

re])resents  a   male;  the  abdomen  .seems  to  be  entirely  too  broad,  and  the  genitalia 

are  jioorly  shown.  In  the  Canadian  Entomologist  for  August,  1906,  p.  275,  iMr. 
C.  N.  Ainslie  al.so  records  it  from  Minnesota. 

Through  the  kindne.ss  of  Mr.  J.  H.  Emerton  1   am  able  to  again  record  this 

species  from  New  England.  During  a   trip  to  the  White  Mountains  iMr.  Emerton 

was  fortunate  in  finding  this  interesting  .species,  and  in  regard  to  its  capture  says:  — 

“'riiree  males  and  one  female  of  this  rare  insect  were  found  walking  slowly  about  on 
the  snow,  in  .sheltered  places  on  the  edge  of  the  woods  at  Jackson,  N.  H.,  Eebruary 

20,  1907.  This  was  the  last  of  several  warm  days  when  the  snow  had  been  melting 

in  the  sun  at  noon.  The  snow  was  two  to  three  feet  deej)  but  there  were  open 

spots  around  larger  trees  and  stones  through  which  insects  might  come  from  the 

ground.  The  published  figures  of  New  England  specimens  are  small  and  indefinite. 

1   therefore  give  new  drawings  of  l)oth  sexes.”  These  specimens  have  been  presented 
to  the  Boston  Society  of  Natural  History.  There  are  also  in  the  collection  of  the 

Society  the  type,  and  a   .specimen  presented  by  iMr.  Samuel  Henshaw,  which  was 

taken  by  iMr.  II.  L.  iMoody  at  Malden,  iMa.ss.  There  is  little  to  add  to  the  de- 

scriptive remarks  by  Harris,  ami  the  description  by  Osten  Saeken.  The  excellent 

figures  by  iMr.  Emerton  show  clearly  the  genitalia  and  antennae,  and  al.so  two 

minute  protuberances  which  would  indicate  the  normal  po.sition  of  the  wings;  these 

are  tpiite  di.stinct  in  the  fresh  specimens,  which  are  pre.served  in  alcohol,  but  in 

dried  specimens  .seem  to  be  obliterated.  The  three  males  collected  by  Mr.  Emerton 

show  considerable  variation;  the  one  figured  measures  about  6   mm.,  the  other  only 

about  4   mm.  In  one  specimen  the  hind  femora  are  scarcely  thickened.  The  larva 
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of  ('.  araneoidm  of  Europe  lives  in  the  i;;rouii<l,  apparently  u])oii  veeelal)le  matter. 

It  has  been  described  and  figured  in  detail  by  HraiU'r  (\’erb.  Zool.  Hot.  \’er.  in 
Wein,  IV,  j).  (iOt),  ISd  l).  <   )nr  s|)eeies  jirobably  lias  similar  habits.  larva  fonnil 

Chionea  valga,  (5* . 

by  Mr.  Emerton  in  siftinj;  for  spiders,  he  thoufjlit  might  possibly  belong  to  this 

species,  but  the  structure  of  the  head  and  j)o.sterior  segment  is  very  dilferent  from  the 

larva  figured  by  Ilrauer. 
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HIOLOCK'AI.  NOTES  ON  'HIE  ('0[.0RA1)0  POTATO  BEETLE,  LEI'- 

TIXOT.UhSA  DKriCMLINKATA  (SAY),  WI'l'H  'rECIINirAL 
DESCRIPTION  OE  ITS  STALES. 

«Y  A.  A.  GIHAULT  AM)  A.  II.  KO.SENKEI.I). 

Duhing  IIk'  .sprinjj  and  .sninmor  of  P.KKl  it  became  coiivenieTil  to  make  a   I)ri<’f 

study  of  tliLs  insect,  more  in  reference  to  the  biological  aspects  of  its  life  than  other- 

wise. 'J’here  .seem  to  be  but  few  records  in  onr  literature  concerning  the  duration 
of  its  different  stages,  especially  in  the  southern  United  States.  The  following  facts 

are  therefore  pre.sented  for  publication  without  further  comment.  'Phe  ob.s('rvations 
were  made  at  Myrtle,  (!a.,  about  32  degrees,  30  minutes  north  latitude. 

The  Egg. 

De-icripfion. —   Length,  1.70-  1..S0  mm.;  1.7.5  mm.,  average.  Width,  0..S0  mm., 

average,  greatest  diameter.  Body  uniformly  bright  orange,  opaipie,  the  ends  paler, 

yellowish,  and  translucent.  .Sha])e  elongate  oval,  the  outline  slightly  irregular,  and 

the  caudal  end  or  base,  and  the  ape.x,  regularly  rounded.  Surface  .simple,  glabrous, 

a])|)arently  very  minutely  ])unctidate,  with  a   moist  ap])earance.  iNIicropyle  .simple, 

inconspicuous.  Chorion  soft,  easily  crushed,  and  more  or  le.ss  elastic.  To  the 

naked  eye,  con.spicuous. 

Deposited  erect,  in  small  irregular  mas.ses  of  20  or  30,  more  or  le.ss,  generally 

on  the  under  surfaces  of  the  leaves.  Caudal  end  held  by  a   small  orange  pad  of 

adhesive  matter.  (From  many  specimens.) 

E.rtmm!  Dcvclopmrnt. —   The  egg  shows  no  sign  of  embryonic  development 
externally  until  about  the  twelfth  hour  before  hatching,  when  the  [lerfeet  embryo 

is  visible,  together  with  all  of  tlu-  markings  of  the  first  larval  instar  at  eclosion.  'Phe 
ocellar  spots  are  in  a   rectangle  at  the  anterior  end  of  the  egg,  and  the  larger  lateral 

tubercle  areae  and  .s])iraeles  are  distinctly  visible  on  the  sides.  'Phe  setae  are  visible 

as  blackish  .streaks  along  the  sides  in  nearly  regular  rows.  'Phe  disposition  of  the 
ap|)endages  is  not  distinct.  The  markings  are  more  distinct  as  the  egg  approaches 

the  time  of  hatching. 

Duration  of  Starp’. —   In  all  the  period  of  incubation  for  five  hundred  eggs  has 

been  determined  to  the  hour,  as  accurately  as  possible  under  laboratory  conditions. 
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[June Table  I.  Lrnrjfh  o/  Period  of  Inriihaiion  at  Different  Dates,  Myrtle,  (la.  1906. 

Lot . No. 
Deposited. Time 

Hatched. 

Time 

Length 
Days 

of  stage 
Hours. 

Effective  T 

Degrees 

f. 40. 

May 

21,  3:30  A. 

May 

2G,  12:30  P. 
5 9. 

33.°
 

2. 53. 
22,  5:00  A. 27,  5:00  P. 

5 12. 32.G7. 

3. 30. 
22,  1 :30  P. 28,  3:30  A. 

5 14. 33.50. 1. 41. 
23,  8:45  P. 29,  11:00  A. 

5 

U\. 
33.21. 

5. 9. 24,  1 :45  A. 29,  11:00  A. 
5 

91. 
33.75. 

G. 
40. 

24,  9:00  P. 30,  7 :30  A. 
5 

lOT 

33.G1. 
7. 33. 

25,  1 :00  P. 30,  10:45  P. 
5 

9|. 

33.4G. S. 
38. 2G,  2:45  P. 

31,  8:00  P. 
5 

51. 
33.79. 

0. 41. 
27,  12:00  M. JlUK 1,  3:30  P. 

5 
34., 53. 

10. 23. 
28,  12:30  P. 

2,  1 :45  P. 
5 

li 

35.95. 

11. 39. 29,  3 :25  P. 2,  10:10  P. 
4 

G'i 

35.44. 
12. 

03 

30,  11 :45  A. 
3,  8:45  P. 

4 

9. 

37.G4. 
13. 35. 31,  1:00  P. 

4,  3:00  P. 
4 2 38.89. 

11. 20. June 
2,  3:00  P. G,  8:45  P. 

4 

5i 

40.10. 

15. 14. 

3,  4:45  A. 
7,  8:00  A. 

4 

3i 

10. 

IG. 21. 
3,  5:00  P. 8,  8:00  A. 

4 15. 
40..50. 

.-\vcrages 4 

23 

35.G2.° 
Glancing  down  the  column,  it  is  seen  that  even  during  the  short  period  of  two 

weeks,  there  is  a   gradual  deerease  of  the  period  of  incuhation,  and  a   eorrespondingly 

gradual  increase  of  the  sums  of  effective  temperatures,  'i'he  exceptions  are  due  to 
.short  cool  spells. 

The  average  of  35.G2  degrees  F.  agrees  well  with  ino.st  of  the  average  sums  of 

effective  temperatures  shown  in  the  table. 

Period  of  Ilatehing.  The  period  of  hatching  of  an  egg-mass  varies  somewhat, 

but  averages  alxmt  three  hours  under  usual  .spring  conditions.  The  eggs  in  anv 

single  mass  hatch  ahno.st  simultaneously. 

Number  Depo.sited. 

The  data  obtained  on  this  point  consi.sts  of  but  a   single  record,  obtaineil 

by  confining  a   jiair  of  adults  with  food.  The.se  were  ca])tured  in  eopula  at  .5  P.  M. 

May  20,  lOOG,  and  then  confined.  The  female  de])o.sited  eggs  as  follows:  — 
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Table  II.  Number  of  erjij.i  dcponiled  bi/  a   .linrjle  female  in  eunfinement. 

Uiite. Mass  Nuinher. 
No.  ICggs. 

i\Iay  21. 

1. 40. 

22. 2 
53. 22. 

3. 

30. 

23. 

4. 

16. 23. 5. 41. 

24. 6. 

9. 
24. 

7. 

40. 

25. 

S. 

33. 26. 
9. 

38. 
27. 10. 

41. 

28. 11. 
23. 

29. 12. 39. 

30. 13. 
23. 

31. 14. 
35. 

June  2. 
15. 20. 

3. 
16. 14. 

3. 
17. 21. 

5. 18. 

9. 
525 

Period  of  Oripotiilion.  From  the  fahle  just  <;ivou,  it  is  seen  tluit,  in  this  ease, 

the  period  of  ovipositioii  lasted  for  over  fifteen  days.  However,  this  female  was 

probably  .some  days  old  when  eaptured,  .so  that  the  reeord  is  not  eomplete,  and  a   mtieh 

longer  period  than  this  may  be  e.xpeeted. 

The  Larv.\. 

DesrrijRion  of  the  Inxtarf!.  The  larva  or  grub  of  the  Colorado  I’otato  Beetle  is 

of  the  usual  eriieiform  type,  with  a   large,  fleshy,  subovate,  ])rehcnsile  body,  anten- 

niferous  and  hexapod,  and  bearing  a   terminal  |)roleg.  It  is  an  external  and  voraeious 

feeder,  and  grows  ra])idly,  but  is  sluggish  in  habit. 

Immediately  following  exelusion  from  the  egg,  the  larva  is  entirely  light  orange 

(unieolored),  with  the  following  exee])tions, —   ocellar  s])ots  reddish,  tubercle  areas 

blackish,  minute,  inconspicuous,  excepting  three  large  areas,  one  on  the  dorso- 

lateral aspect  of  the  host  two  thoracic  and  the  first  abdominal  segments;  tibiae  and 

tarsi  j)aler,  translucent;  apical  end  of  the  antennae  and  the  lips  of  the  tarsi  dusky; 

cervical  and  anal  shields  concolorous.  Dorsal  aspect,  body  uniformly  orange  yellow, 
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[June paler  at  anal  end,  the  three  large  tuherele  areas  above  mentioned  eonsjiiciious,  fol- 

lowed by  the  minute  and  much  less  eouspieuous  spiracles.  i\Ia)idible.s  reddish 

brown;  anal  proleg  large,  paler.  After  several  hours  the  larva  becomes  normally 
colored  for  the  first  instar. 

Instar  I.  Length  after  e.xelusion —   ’   1..50  mm.,  avg. 
Length  before  ecdysis  —   2.60  mm.,  avg. 

^^’idth  of  head —   0.65  mm.,  avg. 

Body  fleshy,  from  cephalic  a.s|)ect  tubular,  from  dorsal  aspect  gourd-shaped; 

dorsal  j)lane  at  head  and  thorax,  inclined,  at  abdomen  greatly  conve.xed;  lateral 

aspect,  ventral  plane  straight,  or  slightly  concaved  near  caudal  end;  with  nine  ab- 

dominal .segments,  the  anal  segment  bearing  a   pair  of  ])rehen.sile  prolegs.  Body 

thickest  at  4th  abdominal  .segment,  narrowed  at  head  and  thorax,  and  tapering 

eaudad.  Stigmata  di.stinct,  eireular,  and  similar  on  thorax  and  abilomen;  black. 

Head  peltate,  narrower  than  following  .segment,  flat,  directed  ventrad,  glabrous 

black,  subhirsute,  rather  soft,  though  chitiTious.  ( )celli  six,  4   arranged  so  as  to  form 

a   scpiare,  the  remaining  two  in  a   line  on  the  lateral  aspect  of  the  heail;  the  lateral 

two  ocelli,  of  the  four  in  a   scpiare,  are  ocellate  with  orange;  all  slightly  protuberant, 

and  black.  Antennae  .3-jointed,  the  fir.st  joint  paler,  joints  1   and  2   sube([ual,  broader 

than  joint  3;  the  a])ical  joint  conical,  ending  in  three  or  four  .stiff,  sensory  setae, 

an  d   paler  di.stally  (dorsal  as])ect);  in  reality  (lateral  aspect)  black,  nearly  uniform 

in  width,  the  distal  joint  a])parently  2-branchcd,  its  dorsal  branch  much  the  larger, 

cylindrical  and  truncate,  and  the  ventral  branch  slender,  conical,  and  spine-like,  in 

reality,  a   spinous  prolongation  of  the  veutro-cephalic  angle  of  joint  3   (the  appendix). 

Mandil)les  short  and  broad,  at  ba.se  about  two-thirds  as  wide  as  long,  pale 

yellowish,  fu.scous  at  tips,  subreetangular,  outer  margin  slightly  curved  and  convex, 

the  inner  margin  shorter  and  irregtdar;  with  four  strong  acute  .serrations,  of  which 

the  first  three  are  about  eipial  in  size,  the  .second,  however,  about  one-third  longer, 

the  fourth  or  inner  one-half  shorter  and  blunt.  'Maxillary  palpi  3-jointed,  longer 
than  the  antennae;  labial  palpi  2-jointed;  both  apparently  with  an  additional  basal 

joint,  evidently  a   portion  of  the  stipes;  both  jialer  at  tip.  ladu’um  broad,  notched 
at  the  median  line.  Maxillary  and  labial  ])alpi  both  bear  .scn.sorv  .setae. 

'I'horax  cylindrical,  ])iot borax  largest,  its  slyeld  covering  nearly  the  whole  of  the 
dorsum,  black  and  divided  by  a   thin  median  line  concolorous  with  body;  tubercles 

more  alnindant  on  the  shield.  Thoracic  .segments  corrugated,  the  sclerites  incon- 

spicuous. 

Legs  black,  the  articulations  paler,  5-jointed  (usual  leg  joints),  the  coxa  broad, 

tibia  and  femur  suber|ual  in  length,  the  former  more  slender;  from  dorsal  a.s])cct 

(natural  position),  mo.st  of  the  tibia  and  all  of  the  tarsus  visible.  Tarsi,  1-jointed, 
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Ix-aring  a   single,  large,  sharp  elaw,  wliieh  is  |)ale  and  bent  sliarply  ventrad,  the 

em])odiuni  a])parently  simple.  Legs  with  sparse,  .still’,  long  hairs;  amhnlatorial 
and  siibseansorial. 

Abdomen  fleshy,  abruptly  convex  above,  slightly  concave  below,  widest  at  abovit 

the  4th  segment;  snrfaee  mieroseo])ieally  ])a])illose,  from  naked  eye  smooth  and 

shining.  Cerei  ab.sent.  Articulations  indistinct.  .Seansorial. 

Body  marked  as  follows  Head,  cervical  and  anal  shicdds,  legs,  median  line  of 

abdomen,  .stigmata,  and  most  of  the  tubercle  areae,  black;  trochanters  pale.  'I'he 

tubercle  areae  are  arranged  as  follows:  — 

Segment  I   As  in  instar  II. 

II  --.\s  in  instar  II;  an  additional  flat  round  area,  rotato-rugo.se,  just 

above  the  large  area,  and  in  dorsal  region,  2   transverse  areae, 

at  eephalie  and  caudal  margins  of  the  .segment  respectively. 

Ill — Same  as  in  instar  II;  with  the  additions  as  noted  for  segment  II. 

IV  Same  as  iti  in.star  II.  4'wo  additional  areae  in  a   longitudinal  line 
just  above  each  S])iraele,  eoale.seed,  forming  a   crescent ;   in  dorsal 

region,  4   areae,  the  first  2   eoale.seed,  arranged  in  an  irregular 

scjuare,  on  each  .side  of  me.son. 

^’-lX — Same;  the  two  above  the  spiracle  on  .segment  .3,  withanarm  joining 
them.  The  2   cephalic  ones  in  dorsal  region  not  coalesced; 

the  ee])halie  one  in  that  region  minute,  the  next  twice  larger, 

and  the  2   caudal  ones  .sube(|iial,  at  least  7   or  S   times  larger  than 

the  ee|)halic  one. 

X — The  same.  The  4   in  dorsal  region  closer,  the  2   cephalic  ones  nearly 

in  a   transverse  line  at  cephalic  margin  of  segment ;   the  2   caudal 

ones,  included  with  the  eephalie  margin  of  the  anal  shield,  whi(4i 

covers  portions  of  this  segment,  eautlad. 

XI  Tubercles  still  closer  together,  tho.se  above,  in  the  shield;  areae 

smaller.  Apparently  the  same. 

In.star  II.  I>ength  after  exclusion —   2. SO  mm.,  avg. 

Length  before  eedysis —   .'i.d  mm.,  avg. 

Width  of  head  -   1 .()',)  mm.,  avg. 

Following  till'  first  eeilysis,  the  whole  body  is  a   bright  crimson,  the  head  and 

prothora.x  brighter,  the  oecdli  and  most  of  the  tubercle  areae  black.  Exuvium  entire, 

black. 

The  same.  Body  more  tubular  (dorsal  asia-et);  from  lateral  aspect,  ventral 

surface  nearly  regularly  concave,  the  dorsal  surface  convex,  the  convexity  abruptly 

broken  at  segments  2   and  3,  which  are  eoneave;  from  dorsal  as|)eet,  body  narrower 
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clivous  at  5th  or  Gth  abdominal  segment. 

Head  the  same,  more  rounded  posteriorly,  black,  nearly  as  wide  as  the  thorax, 

bearing  scattered  minute  tubercles  from  each  of  which  arise  single,  moderately  long 

setae;  head  hispid,  surface  subscabrous.  ( )celli  inconspicuous;  antennae  the 

same,  imserted  below  the  center  of  the  face,  the  finst  joint  pale,  the  third  joint  pale 

at  apex,  the  appendix  pale;  antennae  retractile.  IMandibles  the  same,  relatively 

broader,  darker,  subtriangular,  the  outer  margin  subsinuate  and  more  straight,  the 

inner  emarginate,  the  teeth  stronger,  the  outer  one  slightly  shorter,  the  inner  or  4th 

more  obtuse,  nearly  truncate.  Maxillary  pal[)i  with  basal  joint  pale.  Clypeus 
broad  and  narrow. 

Thorax  narrower  than  in  instar  I,  in  proportion  to  body;  the  same.  Legs  the 

same,  stouter,  the  claw  fuscous. 

Abdomen  convex,  oval,  naked,  ambulatorial,  but  with  a   single  pair  of  prolegs 

situate  at  anal  extremity;  segmentation  more  or  less  distinct,  ventral  surface  eon- 

cave;  ninth  segment  ])rehensile.  Anus  terminal.  Cerci  alxsent. 

Body  marked  as  follows — Head,  cervical  shield,  some  of  the  tubercle  areae, 

legs,  and  anal  shield,  black,  the  latter  rather  dusky;  cervieal  shield  paler,  subochre- 
ous  near  cephalic  margin;  remainder  of  the  body  ochreous.  The  prominent 

black  tubercles  and  spiracles  are  arranged  as  follows:  — 

Segment  I   —   The  oval,  dusky  spiracle  is  on  lateral  aspect,  contiguous  to  the 
base  of  the  leg. 

II  —   2   areae  on  lateral  aspect  in  a   line  cephalo-caudad,  the  more  dor- 

sal one  larger;  4   on  the  dorsum  in  a   square;  2   linear  areae  on 
each  side  of  the  meson. 

Ill  —   The  same;  the  two  lateral  areae  in  a   line  ventro-dorsad,  the 

dorsal  one  much  larger. 

IV-XI  —   I^ateral  aspect,  two  large  rounded  areae  in  a   line  ventro-dorsail, 

snlietpial,  forming  a   double  line  of  dots  along  the  side  of  abdo- 
men; the  dorsal  ones  are  s]iiraeles.  On  segments  IX,  X,  and 

XI,  paler,  1   )rownish,  the  dorsal  areae  much  smaller  (minute 

on  XI  and  near  anal  shield),  but  more  black. 

Remaining  areae  very  minute,  but  a   longitudinal  line  on  sides  of  ventum  of 

abdomen  are  inclined  to  be  conspicuous  (segments  IV-X).  Anal  shield  (piadrate, 

including  segments  XI  and  XII,  forming  a   rectangle  on  each  segment.  A   nunlian 

line  of  black,  fading  caudad. 
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lnst:ir  III.  Ix'ni;th  after  exelu.sion  —   5.45  inni.,  avi;. 

Length  l)cfore  eedy.si.s  — S.,50  nim.,  avg. 

Widtii  of  lieail  —   1.(17  inm.,  avg. 

Tlie  .same.  Dorsal  l)ody  more  convex,  tlie  2nd  and  drd  tliorai’ie  .segments 

inelined;  widest  at  tliird  atxlominal  segment. 

Ileail  r<4atively  wider,  at  least  five  times  wider  tlian  long,  anterio-])osteriorlv, 

its  greatest  transverse  diameter  jnst  eandad  of  the  in.sertion  of  tlu'  antennae;  senlp- 

timal  into  irregular  ])olygons  by  tine  lines.  Ocelli  hlaek,  convex.  .\nteTinae,  ma.x- 

illary  ami  labial  palpi,  the  .same.  Mandibles  stronger,  more  broad  and  triangular, 

the  teeth  forming  a   broad  apex,  rather  than  a   fourth  side;  the  2nd  tooth  by  far  the 

larg<‘st,  the  4th  or  inesal  one  truncate.  Clypeus  with  three  equal  tubercles  in  an 

ol)li(pie  (eeplialo-laterad)  transverse  lim?,  on  each  side  of  the  me.son,  each  hearing  a 

single  seta.  Mandibles  hlaek  along  their  outer  edges. 

I’rothoraeie  segment  much  the  largest,  the  shield  peltate,  emarginate  along 

caudal  margin;  second  segment  at  times  partially  concealed.  Stigmata  of  pro- 

thorax round,  large  hlaek  areae,  more  eaudad.  Legs  the  same;  tibia  rectangular, 

slightly  longer  than  the  femur,  and  at  least  one-third  narrower;  claw  and  empodium 

orange  yellow;  coxa  large  and  conical;  trochanter  suhtriaTigular. 

.\hdomen  the  same,  more  eonvexed,  ])rehensile,  thicker  laterad  than  dorso-ven- 

trad ;   .segmentation  more  di.stinct,  surface  minutely  papillo.se,  from  naked  eye,  smooth. 

Body  markings  the  same,  more  distinct.  Cervical  shield  bordered  with  ochre- 

ous  at  ce])halic  margin,  involving  also  portions  of  the  lateral  margins,  anteriorly; 

portions  of  the  legs  ochreous.  Stigmata  in  large,  oval,  glabrous  black  areae,  simu- 

lating coalesced  tubercle  areae,  as  in  instar  11.  Tubercle  areae  the  same,  the  anterior 

pair  on  dorsum  of  2nd  and  3rd  thoracic  segments  subobsolete;  the  lateral  areae  on 

abdomen  sube(|ual. 

Instar  IV.  Length  after  exclusion  —   9.00  mm.,  avg. 

Length  before  eedysis  —   15.00  mm.,  avg. 

Width  of  head  —   2.50  mm.,  avg. 

The  same.  Prothoracic  segment  con.s])icuous,  mu(4i  wider  than  .segments  2   and 

3,  and  often  completely  concealing  segment  2.  Body  widest  at  .segments  3   and  4   of 

abdomen;  more  elongate,  with  the  ventral  surfaees  mon*  straight  or  flat,  and  with  the 

outlines  from  dorsal  aspect  sinuate.  Convexity  of  dorsal  surfaces  less  apparent. 

Head  more  cons])icuoiis,  more  round,  nearly  one-half  narrower  than  the  firet 

thoracic  .segment,  ovalin  actual  outline;  its  greatest  transverse  diameter  pa.sses  between 

the  caudal  and  the  interim'diate  grou[)s  of  two  of  the  oc(4li;  face  engraved,  sculpture 

of  head  slightly  stronger.  ( )celli  and  anti'imae  the  same,  black.  Mandibles  fuscous, 

•   larker  at  the  teeth,  at  ba.se  nearly  as  wide  as  long;  teeth  stouter  and  less  acute. 
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Tliorax  less  inclined,  the  prothoracic  segment  from  dorsal  aspect  conspicuous, 

wider  than  the  two  following  segments,  the  shield  covering  most  or  whole  of  the  dorsal 

surface,  and  overla])|)ing  much  of  the  mesothoraeie  segment,  anil  lateral  aspect  of 

segment  1,  twice  wider  than  long  and  not  emarginate  at  is  caudal  margin.  Legs  the 

same,  the  coxae  of  the  second  and  third  pairs  not  as  large  as  those  of  the  foreleg. 

Body  of  claw  .straight. 

Aljilomen  the  same,  less  convex  dorsad,  and  more  flat  ventrad,  very  prehensile; 

more  cornjgate. 

Body  markings  the  same.  Median  line  of  head  and  thorax  ochreous,  that  of 

ahdomen,  dusky.  Face  ochreous,  or  mostly  so,  and  also  most  of  the  occipital  region 

of  the  head.  Ceryical  shield  concolorous  with  body.  Bordered  eaudad  with  Black, 

its  caudal  edge  ochreous,  Stigmatal  areae  larger,  conspicuous,  glaBrous  Black, 

irregular,  equal  or  suBequal  on  first  4   aBdominal  .segments,  slightly  smaller  on  the 

fifth,  one-third  smaller  on  the  sixth,  two-thirds  smaller  on  the  .seyenth,  and  on  the 

eighth  aBdominal  segment  nuTuite,  jiartially  concealed  in  the  incision  of  segment  7. 

Anal  shield  Black.  Proleg  orange.  Coxae  and  trochanters  concolorous  with  Body, 
,as  is  also  the  mentum. 

First  pairs  of  tuBcrcle  arc.ae  on  dorsum  of  meso-  anti  metathoracic  segments 

inconspicuous,  sometimes  ap]Mirently  obsolete;  the  dorsal  one  on  lateral  aspect  of 

the  same  segments  more  prominent,  conical.  The  line  of  small  areae  on  yentro- 
lateral  aspect  of  aBdomen  le.ss  distinct.  Shields  of  legs  Black.  There  are  three 

small  round  tubercle  areae  al.so  yisiljle  on  the  caudal  margin  of  the  7th  aBdominal 

.segment,  on  each  side  of  the  median  line,  ju.st  eejihalad  of  the  anal  shield;  they  are 

flat,  rotato-rugo.se.  They  are  also  present  on  the  cephalic  margin  of  that  .segment, 
oBseryed  when  that  margin  is  yisible. 

Ju.st  preyious  to  ])upation  the  Body  of  the  larya  Becomes  contracted,  and  the 

prothoraeic  segment  swollen;  the  Body  is  al.so  more  convex,  and  the  legs  are  ai)plied 

close  to  the  yentum.  The  colors  fade  slightly.  The  larva  is  then  perfectly  motion- 
less in  its  cell  in  the  ground. 
Described  from  a   lot  of  10  larvae  reared  under  similar  conditions. 

Duration  of  larval  in.tlar.t.  Three  separate  lots  were  reared  with  this  oBjeet 

in  view,  comjirising  a   total  number  of  nineteen  larvae.  I'wo  lots  were  run  together 
in  field  and  laboratory  and  practically  agreed  in  the  duration  of  the  different  in.stars. 

The  third  lot  (lot  No.  2   in  the  table),  was  not  sujijilied  with  soil  after  the  third  eedysis, 

and  jnipated  nakedly,  ajiparently  after  the  normal  period,  thus  giving  the  actual 

length  of  in.star  IV.  It  is  interesting  to  note  in  this  connection  that  the  time  of 

eedysis  for  lots  of  larvae  of  the  same  age  was  nearly  simultaneous,  all  molting  within 

a   period  of  three  or  four  hours. 
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Table  III.  Duration  of  larval  in.'ilar.s-. 

Ijot  No.  Date  of  1st  Eo(iy,sis 

No.  larva;  Hatching  Instar  I 

2iul  Ec.(ly.sis 

Instar  11 

3r<I  Mcdysis 

Instar  III 

Eritcrcii  Soil 

Instar  IV 

Slims 

1'  5   P.M.,  May  26  a.m.,  .May  29 

2i  days 

I’.M.,  May  31 

21  (lays 

A.M...lnne2  n..M.,  .lime  5 

23  days  31  days  1 1 1   days 

9   6   A.M.,  June  16  12-30  p.m.,  June  IS  3   p.m..  June  20  4   p.m.  .lune  22  7   a.m.,Ju1.v  1- 

2   days,  6i  hours  2   days,  21  hrs.  2   days,  1   hour  S   dys.,  l.'i  lirs.  15  dys.,  1   hr.^ 

Ailditioiiiil  rt'C'ords  of  tlic  actual  Iciifitli  of  tlic  coiuliined  larvtil  in.star.s  made  in 

tlic  first  two  weeks  in  June,  ranired  from  Hi  ilay.s,  5   lionrs  to  17  dav.s,  0   hours,  the 
reeortls  obtained  from  hut  tliree  larvae. 

I'ime  in  .wil  prrviou.'i  to  pupation.  Two  records  of  this  uive  2   days,  1(1  hours 

as  the  time  spent  by  the  larva  in  the  soil  jirevious  to  pupation.  'I'liLs,  of  course, 
varies  much  with  the  individual,  and  ive  are  inclined  to  think  the  jteriod  somewhat 

longer  on  an  average. 

Eating  of  eggs  in  confincincnt  hij  starved  larvae.  Whenever  egg-ma.sses  were 

brought  in  from  the  field  and  confined  in  the  laboratory,  the  young  larvae  finding 

no  food  after  hatching,  would  invariably  turn  their  attention  to  the  yet  unhatehed 

eggs  in  the  ina.ss,  and  commence  to  feed  on  them.  We  have  seen  the  entire  mass 

thus  destroyed  by  one  or  two  prematurely  hatched  larvae. 

The  Pup.v. 

De.se.ription.  Length,  9.21)  inm.,  average;  greate.st  width,  (1.40  mm.,  bst  abdom- 

inal segment.  Broadly  ovate,  angular,  convex  above,  straight  or  slightly  concaved 

below;  naked.  Color  orange  yellow,  abdomen,  wings,  and  legs  orange,  the  median 

line  of  abdomen  deeper  orange;  setae  brownish;  eyes  change  from  pale  to  crimson 

and  then,  after  36  to  48  hours,  to  orange,  with  discal  surfaces  dusky;  prothoracie 

tubercles  black;  a   broad  ilusky  line  on  dorso-lateral  aspect  of  segments  2   to  5   of 

abdomen,  not  contiguous  to  the  spiracles;  sjiiracles  black;  tip  of  cremaster  black. 

Antennae  in.serted  so  that  at  least  one-third,  the  whole,  of  the  basal  third,  is 

visible  from  ventral  aspect,  and  from  dorsal  aspect,  its  apical  third;  they  cross  the 

ba.se  of  the  eyes  and  proceeding  caudo-laterad  (ventral  aspect),  go  beneath  the  femora 

of  the  first  and  intermediate  jiairs  of  legs,  where  they  are  almost  hidden;  their  tips 

reach  to  the  knees  of  the  intermediate  legs.  Articulation  distinct. 

Elytra  large  and  rather  conspicuous,  their  basal  half  jilainly  visible  from  ventral 

aspect,  and  from  dorsal  aspect,  a   longitudinal  half  of  their  base  is  visible.  They 

*   Duplicated  in  the  field. 

2   Actual  pupation, 
3   Actual  length  of  the  combined  instars,  including  time  in  soil  previous  to  pupation. 
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extend  caiulo-laterad  ami  then  ventrad,  hetween  the  intermediate  and  posterior  legs. 

Their  tips  are  o]>posite  to  the  penultimate  tarsal  joint  of  jmsterior  legs.  The  antennae 

reach  to  about  their  middle  and  are  ap|>lied  to  them. 

Stigmata  of  ])rothorax  visible  from  ventral  aspect;  ovate.  Tho.se  of  abdomen 

visible  from  dorsal  a.spect,  smaller  and  rounded  oval,  those  of  the  first  abdominal 

segment  partially  concealed. 

Setae  generally  ab.sent,  except  as  mentioned  in  following;  irregular,  of  medium 

size,  and  generally  originating  from  di.stinet  tubercles  or  pai>illae. 

From  dorsal  aspect.--  Head  entirely  concealed  by  jwothorax,  the  latter  visible 

for  caudal  two-thir<ls.  The  knees  and  tips  of  the  femora  of  the  first  and  intermediate 

legs  project  side  by  side,  from  the  center  of  their  respective  segments;  the  knees 

of  the  first  pair  of  legs  are  slightly  caudad  of  the  insertion  of  the  elytra;  tho.se  of  the 

intermediate  pair  are  slightly  cephalad  of  the  center  of  the  elytra,  and  are  ailvanced 

farther  laterad;  more  of  the  femur  of  the  first  jiair  of  legs  is  visible.  4’he  knees  of 
the  third  pair  of  legs  ])roject  from  beneath  the  elytra  at  the  third  abdomlTial  segment; 

the  knee  alone  is  visilile.  The  elytra  are  visible  for  at  lea.st  their  basal  three-fourths. 

Other  ajipendages  not  visible.  The  crema.stcr  visil)lc  for  its  entire  length. 

Prothorax  semicinailar  in  outline,  the  cephalic  edge  slightly  concave,  the  lateral 

edges  truncate,  the  caudal  edge  curved,  and  convex  at  median  line;  surface  convex, 

with  a   thin  median  furrow.  About  one-third  wider  than  long.  In  the  disk,  on  each 

side  of  and  along  the  median  line,  the  pronottun  bears  about  13  to  15  rather  con- 

s])icuous  setae  ari.sing  from  small  black  tubercles;  and  the  entire  margins  bear  many 

setae,  which  are  inclined  to  be  grouped  at  the  angles.  At  the  dorso-latcral  aspect, 

there  is  also  a   grouj)  of  le.ss  cons))icuous  .setae,  of  5   or  G. 

Me.sothorax  as  wide  as  the  jn-othorax,  but  nearly  one-third  shorter;  nearly  three 
times  wider  than  long.  The  .scuteihun  regularly  peltate,  convex,  transver.sely  .striate, 
naked.  Devoid  of  .setae. 

Metathorax  slightly  wider  than  prothorax,  and  about  twice  longer  than  me.so- 

thorax; with  a   deep  median  furrow.  Surface  glabrous.  The  thorax  about  ecpials 

the  alMlomen  in  length;  the  segmentation  is  not  di.stinet. 

Alxlomen  with  greatc.st  transverse  diameter  in  the  third  .segment.  It  tapers 

but  slightly  cephalad,  Init  ratlier  abruptly  caudad,  after  the  5th  segment,  reaching  a 

])oint  in  the  crema.stcr.  Setae  are  borne  on  the  caudal  margins  of  the  segments, 

few  mesad,  numerous  laterad,  and  thick  near  the  sj)iracles.  Segmentation  di.stinet. 

Seen  from  lateral  a.spect,  segments  1   to  6   are  ridged  the  ridge  cushion-like,  and  with 

a   deep  impression  in  the  disk.  Cremaster  fleshy,  turned  donsad. 

Ventral  view. —   Head  .semicircular,  with  a   thin  median  furrow,  the  tips  of  the 

mandibles  reaching  a   point  opposite  the  insertion  of  the  first  pair  of  legs;  front 



1907]  GIRAULT  AXD  ROSENFELl)  —   LEPTIXOTARSA  DECEMLIXEATA 

55 

impressed,  with  lori<;  scattered  setae  which  are  not  present  on  the  vertex,  except 

laterally.  Surface  of  the  eye  punctate.  'I'lie  larfj('  distal  joint  of  the  maxillary 
pal|)i  is  visible,  and  also  the  ti])S  of  the  distal  joint  of  the  labial  |)alpi.  Kaeh  mandible 

bears  at  its  extremity  an  acutely  conical  process,  fleshy  like  a   nipple.  The  maxil- 

lary ]>al|)i  reach  the  tarsi  of  the  first  i)air  of  h'gs. 

I,e<;s  eom})aet,  the  first  and  intermediate  pairs  with  their  femora  contiguous. 

'I'lie  tarsi  of  the  first  pair  are  aj)plied  to  the  ba.se  of  the  tarsi  of  the  intermediate  pair. 

'I'lie  tarsi  of  the  |)osterior  pair  project  from  beneath  the  elytra;  the  tijis  of  the  tarsi 
of  the  intermediate  |iair,  which  run  parallel  to  the  elytra,  are  applied  to  the  tarsi  of 

the  posterior  jiair.  Setae  on  legs  sjiarse,  mo.stly  on  knees  and  tarsi.  Ventum  of 

abdomen  mo.stly  concealed,  a   portion  of  the  disk  visible. 

E.vtcnuil  dcrrlopinnit.  There  are  no  marked  color  changes  in  the  jnipa  during 

the  period  just  previous  to  exclusion  to  the  adult.  Following  pupation,  the  colors 

are  brighter,  and  the  markings  more  or  less  faded,  but  this  is  not  particularly  striking. 

Duration  of  Instar. 

I.  Actual  Duration.  'I'he  table  which  follows  gives  the  actual  length  of  the 
pupal  instar,  obtained  by  allowing  larvae  to  jmpate  in  vials  without  soil;  in  three 

ca.ses,  reconls  were  obtained  by  observations  on  larvae  which  had  pupated  at  the 

sides  of  glass  jars  filled  with  soil,  and  these  in  nowise  differed  from  the  other  records. 

ran^in^ from  six  to  eight  days. Pile  actual  ])upal  instar  and  the time  .spent  in  the 
soil  are very  different  in  duration. and  hence  should  be  considered 

apart. Table  II 
'.  .Irtual  Pupal  In.stars. 

I.c 

No. Pupated E.xdiided 

days 
Iirs. 

1. 5   P.  M.,  .May  25th. 0   .V.  M.,  June  1st. 5 
i:i. 

o 
()  P.  M.,  .May  2(lth. 7   .^.  M.,  June  1st. 

.5 

1 1. 

;j. 
10  .V.  M.,  .June  lOlh. 4   P.  M.,  June  Kith. 0 

(>. 

4. 
10  .\.  .M.,  June  10th. Noon,  June  18th. 8 2 

5. 
7   P.  M.,  June  bSth. 2   P.  M.,  June  25th. 0 19. 

(i. 11  P.  i\I.,  June  Kith. Noon,  June  2Jnl. 
i:?. 

7. 11  P.  M.,  .lune  10th. 11  A.  M.,  June  2.5th. 5 12. 

S. Noon,  July  4th. 10  A.  M.,  July  9th. 4 22. 

Sums. 

46 

5 

Avenige. 5 19 

Lnujth  of  time  in  Soil. Records  of  this  are  tabulated,  for  convenience  of 

comparison  with  the  table  just  i)re.sented. 
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Table  I'.  Actual  Time  Passed  in  Soil. 
Length; 

No. 
Entered  soil  for  pupation. Emerged. 

days 
hours. 

1. 10  P.  M.,  May  22nd. 7   A.  M.,  June  2nd. 

10 
9. 

2. 10  P.  IM.,  May  22nd. 6   A.  M.,  June  2nd. 10 

8. 

3. 10  P.  M.,  May  22nd. 6   A.  M.,  June  2nd 

10 
S. 

4. 10  P.  i\l..  May  22nd. 3   P.  M.,  June  3d. 11 17. 

5. 8..30  P.  M.,  June  8th 8   P.  i\I.,  June  23d. 14 
234. 

6. 3   P.  ]\I.,  June  nth. 5   P.  M.,  June  21st. 10 2. 

7. 2   P.  M.,  .June  11th. 9   A.  M.,  June  23d. 11 19. 

8. 5   P.  IM.,  June  11th. 11  A.  M.,  June  22nd. 

10 

18. 

9. Noon,  June  12th. 9   A.  M.,  June  23d. 

10 

21. 

10. P.  M.,  June  11th. P.  i\I.,  June  22nd. 11 

11. 4   P.  M.,  June  1   Ith. Noon,  June  22nd. 10 20. 

12. 3   P.  M.,  June  11th. 10  M.,  June  22nd. 10 
19. 13. 2   P.  IM.,  June  11th. 7   A.  M.,  June  24th. 12 
19. 

Sums. 
146 154 

Average. 11 7 

Lrnrjth  of  lime  in  soil  after  eclosiun.  Two  records  olttained,  give  this  period  as 

3   days,  12  hours,  and  4   days,  8   hours  respectively.  By  coiupariug  the.se  witli  the 

tables  ill  foregoing,  they  are  apparently  about  correct,  the  average  being  about  three 

anti  a   half  days. 
The  Adult. 

Changes  in  color  following  erlosion.  The  changes  in  coloration  undergone  by 

the  adult  immediately  following  eclosion,  have  tdready  been  amply  de.scribeil  and 

figured  (Tower,  1903),  so  that  no  mention  of  them  will  be  made  here. 

Length  of  life  in  confinement.  We  have  but  a   single  record  of  tins,  for  a   pair 

of  adults  captured  in  ropnla,  5   P.  i\l..  May  20th,  and  at  once  confined  with  food. 

'Phe  male  died  on  .Tune  first,  having  lived  12  days.  The  female  lived  until  .lime  7th, 
or  1(8  ilays.  As  already  intimated,  we  may  expect  a   much  longer  length  of  life  than 

this,  as  both  adults  were  probably  some  days  ohl  when  captured. 

Copulation  and  oviposition.  The  female  of  this  pair  deposited  525  eggs  from 

May  21  to  .June  5th,  in  masses  ranging  from  9   to  53  eggs  each,  and  with  an  average 

of  29.1  eggs  to  the  mass.  The  daily  rate  of  deposition  was  about  the  same  as  the 

average  number  of  eggs  per  mass.  Thus  she  averaged  daily  a   mass  of  29.1  eggs. 

During  the  period  of  confinement,  the  pair  were  observed  in  copula  no  less  than 

eleven  times,  or  nearly  once  daily.  On  May  20th,  they  were  observed  to  mate  three 
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times,  and  twice  on  the  day  followiiifj;.  'I'lieii  again  on  May  2.'5rd,  and  llien  once 

daily  from  May  2(ltli  to  May  30th,  inclusive.  'I'lie  act  is  normal  for  the  ( 'oleoptera. 
Length  oj  life  ei/rle.  The  lengths  of  the  dilferent  stages  have  already  heen  tahn- 

lated.  Taking  the  averages  from  the.se  and  eomhining  them  we  get  the  average 

length  of  the  life  eyele,  as  follows:  — 

A'^umber  of  (lenemtionx  in  (leorgin.  Ihd’ortiinately  we  were  miahle  to  gather 
any  definite  data  hearing  on  this,  hut  our  ohservatious  lead  us  to  helieve  that  there 

are  at  least  three  full  generations  of  this  in.sect  in  this  locality  of  (leorgia.  'I'his 
statement  is  made  with  ([ualitication. 

iVah/m/  enemiex.  During  late  May,  an  adult  of  Sinea  diaitema  Fahrieiiis  was 

captureil  with  a   larva  of  instar  III  ini|)aled  on  its  heak.  'I'he  hody  of  the  larva  was 
partly  eollap.serl.  In  eoufinement,  this  .same  individual  Sinea  destroyed  several 

other  larvae  in  dilferent  instars.  We  are  indehted  to  IMr.  (   )tto  Ileidemann,  United 

States  National  Mu.seum,  for  the  determination  of  this  insect. 

No  true  insect  [airasites  were  met  with. 

lOOd.  Tower,  W.  L.  The  develo])inent  of  the  colors  and  color  |>attertis  of  Cole- 

optera,  etc.  Decennial  puhlieations.  University  of  Chicago,  X,  It)  pp.,  d   |)ls. 

'I'hese  notes  are  piihlished  through  the  kindness  of  Dr.  U.  ( ).  Howard,  chief 
of  the  Bureau  of  Entomology,  U.  S.  Department  of  Agriculture. 

Strict  rules  of  nomenclature  seem  to  rei|uire  a   dilferent  name  for  the  s])eeies 

de.scrihed  (Psyche,  .xiii,  [>.  120,  1906)  as  Podi.sma  xendderi,  in  eon.sequenee  of  the 

fact  that  Melanophix  xendderi  was  once  referred  to  this  genus  (Walker,  Cat.  Derm. 

Salt.  Brit.  Mus.,  iv,  7 IS). 

Length  of  the  egg  .stage  — 

Length  comhined  larval  imstars 

Length  time  in  soil  — 

Average  length  of  life  cycle. 

■I  days,  2d  hours 

I   I   days,  6   hours. 

I I   days,  7   hours. 
2S  days. 

LITElLVrUKE  UEFEUBED  'Ft). 

I’ODISMA  AUSTRALIS  NO.M.  NOV. 

A.  P.  Moust:. 



58 PSYCHE 

[June 

ON  SOME  UNHE('OUl)EI)  OENEUIC  AND  SPECIEIC  NAMES. 

BY  A.  N.  C'AUDEBL,  WASHINGTON,  1).  C. 

Intentionally  or  otherwise  a   larp;e  number  of  generic  names  j)ro])ose(l  by  Gistel 

in  his  INIvsteries  of  the  Eurojiean  Inseet-worliD  have  never  been  recorded  in  any  of 

our  nomenclatures  or  indices.  Most  of  the  genera  here  propo.sed  are  not  described 

but  have  one  or  more  described  s])ecies  cited  under  them,  which  gives  them  a   valid 

standing.  Duplication  of  these  names  is  certain,  sooner  or  later,  to  result  in  confu- 

sion and  to  prevent,  so  far  as  ])ossible,  such  duplication  some  bibliographer,  preferably 

a   coleoj)terist,  should  go  over  the  work  and  list  such  new  or  emended  generic  names 

as  .seem  eligible  for  recording.  All  the  valid  generic  names  u.sed  by  (iistel  in  this 

work  as  new  or  emendations,  nearly  250  in  number,  are  coleopterous  e.xcept  Ccplia- 

lonmntifi  and  Chcrsomantifi,  both  ( )rthopterous.  These  two  genera  are  established 

on  page  427  and  are  from  Egyjit.  Chfr.tomanth  bears  no  generic  description  but 

the  single  included  species,  piefa,  is  liriefly  defined  as  “antennis  crassis;  alis  inferi- 

oribus  ba.si  adastis.”  CephalomnDtix  is  described  at  some  length  and  under  it  are 

listed  two  new  species,  the  first,  nfiticn,  defined  as  “3"  lang;  hellbrann”  and  the 

second,  rjracilix,  defined  as  “itluschelbraun  ”   and  donlitfully  referred  to  as  a   variety 
of  the  first.  A   third  species,  viriiUpcmii,s,  is  included  but,  being  undescribed  except 

as  characterized  by  the  s})cciflc  name  itself,  I   comsider  it  a   nomen  nudum.  These 

two  genera  of  ( Jrthoptera  are  certainly  well  estalrlished  and  should  be  recorded. 

Besides  Ccphalomaniix  and  Chemmantis  and  their  included  spi'cies  there  are 
.several  other  s])ecies  of  ( )rthoptera,  as  well  as  a   number  of  species  of  other  orders, 
here  defined  for  the  first  time. 

In  Orthoptera  the  following 

versa!  Catalogue.^ 
new  species  are  not  found  in  Kirby’s recent  Uni- 

Blatta  pellucida 
]>.  427. 

Mantis  cinerea 

p.  427. 
”   sphaerica 

427. ”   dilaticollis 
427. 

jiallida 
427. ”   maculipennis 427. 

elongata 427. Eorficula  bicolor 
427. 

”   lata 427. 
”   api  calls 428. 

”   hemialata 427. 
d'ruxalis  pharaonica 

428. 

Acry( limn  scutellat nm 427. Grvllus  reticulatus 428. 

”   adumbratum 427. 
”   assimilis 

428. 

Tettix  scalirata 427. ”   nigrofasciatus 

428- 

Locusta  oculata 427. Gryllotalpa  gracilis 428. 

’“Die  Mysterieii  der  europaischen  Inscctenwelt.”  Prof.  Dr.  Johannes  Gistel.  Kenipteii.  1856.  12nio, 
pp.  12  and  532. 

2“A  Synonymic  Catalogue  of  Orthoplcra. ”   by  W.  F.  Kirby.  London,  8vo.  vol.  i.1904;  vol.  i.  1905; 
vol.  iii.  not  yet  published. 
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LIST  OF  UARFR  AlOTIIS  TAKEN  IN  SlIERRORN,  MASS. 

BY  E.  J.  SMITH,  N.VTK  K,  .M.\,SS. 

Raonius  a.stylus,  June.  A   few  cacli  si-asoii. 

Estvineiu'  |)i-iina,  June,  2   c?  I   $   . 

Apaiite.si.s  rcctilinca,  Mav  June  .\iifr. 

“   |)liyllira,  middle  to  la.st  of  May. 

“   fi<;iirata,  May,  S-  1   f. 

('Iiaradra  deriden.s,  l\Iay-.hily. 
Rapliia  frater,  June,  July. 

Ilarri.s.simeinua  tri.siijnala,  .luly  17,  one  9. 

Raileya  douliledayi,  July. 

I ladeiiella  uumuseula,  Se])t.  11,  1   9. 

Ral.sa  lalieeula,  May  IS,  one  speeiineu. 

Caradriiia  merali.s.  Sept.  1."),  one  .s])eeimeu. 
Iladena  didoiiea,  July  7,  one  9. 

'I'lii.s  wa.s  identified  l)V  I’rof.  J.  R.  Smith  who  doulited  the  eoiTeetiie.ss  of 

locality,  a.s  he  had  never  lieard  of  it  from  IMa.s.s.,  hut  there  i.s  no  mistake  in  the 

matter.  I   took  it  at  light. 

Iladena  leueo.sceli.s,  July  27,  one. 

Maerounoctna  onusta,  Se|)l. 

'I'raehea  delieata,  July  7,  one. 
Ilomohadena  hadistriga,  July  15,  one. 

I’aehnohia  monoehromatea,  May  21,  June  25,  hoth  ej's- 
Rorosagrotis  tripars,  Sejit.  11,  Ic?. 

Euxoa  hostoniensis,  1   9   lired.  Date  lost. 

M   amestra  ruhefaeta,  June  14-lS,  29. 

Mamestra  goodellii,  June- Aug. 

“   aiiguina,  June  1,  Ic?. 
“   vieina.  Sept. 

Leueauia  e.xtineta,  June  11,  July  1,  lc?-l  ?. 

'Raeuioeampa  eulea,  June  I. 
Xylina  tepida,  April  Iti,  one  sp.  on  IMajile  .sap. 

“   haileyi,  Alarch,  April,  .several  hoth  .sexes  on  sap. 

'Rajiinostola  variana,  July  20. 
Fagitana  littera,  June,  July. 
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[June llydroecia  u-all)iiiii,  May,  Juno,  Aug. 

“   spooiosi.s.sima,  Sopt. 
“   rigida,  .Sopt. 

impoounio.sa,  Sopt. 

Cun,sorvula  aiiodonta,  July  9,  ouo. 

Solioanis  digitalis,  ( )ct.  2,  0   .spooiiiiens. 

Dorrima  henriotta,  July  31-  Aug.  8. 
Sohiuia  spiiiosao,  Aug. 

“   trifa.soia,  July  24,  oiio. 
“   nundiua,  Aug. 

Autographa  rogatioui.s,  ouo.  Date  lost. 

“   oxygramiiia,  .Sopt.  24,  one. 
ou,  May  25,  ouo. 

“   alias,  Aug.,  ouo. 

“   opigaea,  Aug.  28,  ouo. 

Paeotes  oculatri.x,  June  10-July  7. 

Exyra  rolandiaiia,  July  10,  ouo. 

Molanoiunia  aurioiiiotaria,  Aug. 

Ilormisa  litopliora,  July,  Aug.,  .sovoral. 

“   hivittata,  July,  sovoral. 

“   oroiferalis,  Juuo-Sopt.,  sovoral. 
Dorcetis  vitrea,  July. 

.Salia  intorpunota,  Juno,  July,  sovoral. 

Apatolodes  angolioa,  July  12,  1   $. 

Ilyporaeschra  goorgioa,  Juno,  sovoral. 

Odontosia  olegaus,  July  11,  ouo. 

Janassa  lignicolor,  Aug. 

.Soliizura  apioalis,  Juno  1,  ouo. 

Ilyparpax  aurora,  Juno,  sovoral. 

Corura  multisoripta,  IMay  19.  1   $   . 

Fontonia  marthesia,  Juno  20,  July  8.  Ic?  1   9. 

(komctridac. 

Dysptoris  ahortivaria,  Juuo-.\ug.,  sovoral. 

Nyotobia  fusil’asoiata,  April  0,  ouo. 
Cladora  atroliturata,  April  21,  one. 

Lobophora  moutauata.  May  8-31,  several. 
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KiiflKU'ca  (Tctiiccafa,  May  T). 

Hpirrita  dilutata,  Sept.  9,  one. 

Kustronia  tostata,  Sc])t.  4-1(1. 

]\Ie.s()l('in'a  va.siliata,  April  2(1  40,  1   pair. 

Cosymhia  allxx'o.staliata,  July  20,  Ic?  29. 

Mr.  Swctt  .says  lliis  is  the  only  record  for  (lie  stale  as  far  as  li<‘  knows. 

Ciiijjlis  ])ura(a,  .\ii>;.,  .several. 

( Irdiofidoiiia  exornata,  June,  one. 

Seia<;ra|)liia  eontinnata,  iMay  and  .\nj;.,  .several. 

inellistrixata,  .lime  21,  one. 

Cyinato|)liora  hrimneata,  .Inne-An<!;.,  .several. 

Apaeeasia  deiluetaria,  June  2,  one. 

Naeo])liora  qiiernaria,  .lune  14,  1   cJ'. 

I’laxodis  keiitzinxi.  May,  .several. 

“   aleoolaria,  June  2-10,  lc?-l9. 

“   pldojjosaria,  -Inly,  .several. 
(Jonodontis  apieiaria,  .lime,  .several. 

A   .s])ecial  meetinp;  of  the  Entomoloeieal  .Society  of  .America  will  he  held  in  lloston 

ahont  the  10th  of  .Anciist  next,  in  eonneetion  with  the  Seventh  International  Congress 

of  Zoology.  Members  are  urged  to  he  pre.sent  and  to  contrihnte  to  the  program  of 

the  meeting. 

In  order  to  facilitate  the  work  of  the  Executive  Committee  in  arranging  a   ]>ro- 

gram,  abstracts  of  jiroposed  communications  should  he  mailed  to  the  Secretary, 

.1.  (’llE.sTElt  Hr.mh.ey,  Herk(4ey,  California. 

(.After  July  l.Ath,  Cornell  University,  Ithaca,  N.  Y.) 
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C)9  MOTHS  TAKEN  IN  ONE  IIOUU  — 41  SPECIES. 

BY  C.  V.  BLACKBURN,  .STONEIIAM,  MASS. 

Tlie  followiiit;  inotlis  were  actually  taken  in  one  hour  (midnight)  at  L'  are- 
June  22,  1900. 

'Pheretra  ter.sa  (rare) 

A I   n   |R'  h>ph  aga  eh  ceri  h   i.s 
“   myron 

Sphinx  (Irupiferaruin 

“   gordiu.s 

La  ])ara  bombycoic  les 

Pa(  )uias  myops 

Saniia  eecropia  d* 
Callo.samia  promethea  9 
Aetia.s  luna  $ 

4'elea  ])olyphemu.s  c?  9   . 
Ilyperehiria  io  9 

Eaele.s  imperial  i.s  cj'  9 
I)ryocam])a  rubieunda  c? 

IIa])loa  militaris 

Ilyphantria  eunca  9 

1   )iaerisia  virginiea  c?  9 

Isia  isabella  (S'  9 

Apantesis  phyllira  c?  9 

EuehaHias  oregoncnsLs 

Ilalisidota  tesselaris 

Aeronyeta  dactylina 
Arsilonehe  alboveno.sa 

iMesolomia  iris 

Catoeala  nubilis 

Ilomoptera  edusa 
“   eingulifera 

1 1   y pericsch  ra  georgica 

.Symmerista  a   11  )ifrons 
lana.ssa  lignicolor 

IIyi>ari)ax  aurora 
1 1   e   1   i om a ta  eye  1   ada t a 

Naeophora  ijucrnaria 
(lonodoutis  hypoehraria 
Laeosoma  ehiridota  (rare) 

Euelea  del])hiuii 

Primioxystus  robiniw  9 

Sesia  acerui 

Stheuo|  )is  argenteomaeulatus 
mieros  (unidentified) 

'-lights. 

Vaness.a  jiilberti  in  Boston. —   Thinking  it  might  be  of  interest  to  the  readers 

of  Psyche,  I   write  to  say  that  in  coming  down  Joy  Street,  Boston,  Ajiril  ISth,  I   saw 

a   ]’anefisa  mllhnii.  This  butterfly  alighted  so  near  to  me  that  there  eould  be  no 
po.ssible  ((uestion  of  its  identification. —   John  Loweu.. 
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PUOCEEDINfJS  OE  THE  CLUB. 

The  203(1  meeting  (also  the  .\nniial  Me('ting)  of  the  Cainhridge  Entomological 

Chil)  was  held  in  the  rootns  of  tin'  .\|i|)alaehian  Mountain  Chih  on  'I'uesdav,  .lannarv 

15,  l!l()7,  at  7.45  e.  m.,  with  President  Field  in  the  chair  and  twelve  ineinhers  |>n'.sent. 

<   )fheers  for  l()t)7  were  elected  as  follows;  II.  II.  Xeweomh,  President;  !•’.  ('. 

P,(  (wditch,  Treasnrer;  ('.  A.  Frost,  Secretary;  A.  ('.  Sampson  and  L.  W.  Swett, 

ineinhers  at  large  of  E.xeeiitive  ('oinmittee. 
After  the  election  of  officers,  the  retiring  President  gave  a   very  interesting  address 

on  the  Mating  of  Satnrniid  Moths.  'Phe  priority  in  einergenee  of  the  male  imago 
was  well  illustrated  by  curves  plotted  from  records  of  various  s|)eeies. 

Mr.  Frank  A.  Bates  told  of  his  observations  on  tin*  Japanese  moth,  Ciiidorainixt 

jhn'raccnx,  recently  fonnd  abundantly  in  parts  of  Dorchester. 

Meeting  adjourned  at  the  usual  hour. 

The  2()4th  regular  iiK'eting  was  held  in  the  rooms  of  the  A])])alaehian  Monntain 

Chib  on  'Piiesday,  Eebrnary  19,  1907,  with  President  Newcomb  in  the  chair  and 
twelve  members  jiresent.  The  President  ]>resented  to  the  Chib  a   gavel  made  from 

the  stair-railing  of  Eanenil  Hall,  the  wood  being  over  two  himdreil  years  old  .... 

drawing  of  an  abnormal  spider,  sent  in  by  iUr.  Emerton,  was  shown.  The 

S]ieeinien  was  taken  at  Long  Island,  Portland,  Maine,  and  was  a   female  I > ni.ts'iin 

sarrrtfux  with  one  male  palpus. 

'Phe  topic  annoimeed  for  discussion.  Bare  In.seets  of  Eastern  iMassaehn.setts, 

was  next  taken  uj)  by  President  Newcomb  who  exhibited  s])eeimens  of  Pierix  proto- 

dtcr,  Lrpisc.iia  fiavojaxciaia,  Cithcronia  srpiilcmiis',  Terms  lisa,  and  as  his  rarest 

capture,  Peimphila  orohi,  a   southern  skipper  not  reeordi'd  north  of  southern  Penn- 

sylvania. He  took  this  in.seet  in  iMilton  in  a   secluded  meadow  not  accessible  to 

trafiie.  Mr.  Sampson  remarked  that  he  had  taken  .seven  specimens  of  Terias  lisa 

in  Sharon  in  one  season. 

Mr.  Uogers  exhibited  Pannias  ash/lus,  ( 'oiisemila  anadaata,  Kutlii/atira  pudens, 

Feralia  jacasa,  llomaplera  hnicsipnala,  Pliisia  hallara,  Zrazrra  pprina,  Fa/>loiela 

claadia,  and  a   bred  s))ecimen  of  Laertias  plnleiiar,  all  from  iMedford,  Ma.ss.  Zeazrra 

pprina  was  also  reported  from  Jamaica  Plain  and  Dorchester  by  Mr.  Low  and  Mr. 

Lucas  res]ieetively.  Mr.  Frost  rejiorted  the  capture  of  a   male  of  the  same  species 

in  Medford  on  July  1,  1903,  at  light. 

]\[r.  E.  J.  Smith  sent  in  a   long  list  of  rare  Lepido|)tera  which  he  had  ca])tured 

in  Natick. 
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I\Ir.  Jolinson  showed  a   box  of  rare  Di])tera,  most  of  them  from  the  southern 

|iart  of  Mass. 

j\Ir.  Frost  exhibited  a   specimen  of  Cicindela  purpmrn,  variety  (uiduhonii,  a 

l)Iack  form  not  recorded,  so  far  as  he  knew,  from  New  England  or  the  eastern  part 

of  the  U.  S.  It  was  taken  in  Octol)cr,  1904,  at  Framingliam,  Mass.,  and  was  tlie 

only  one  in  about  five  hundred  s])eciniens  taken  during  that  year.  lie  showed  a 

green  form  of  jjurpurra  a])])roaching  the  wc.stern  variety  gmininca,  and  a   .s])eeimen 

of  C.  .•irufellarh,  variety  unicolor,  an  immaculate  aberration  taken  among  a   large 

number  of  the  variety  rugifrons  at  Framingham,  Mass.  He  also  showed  a   s])ecimen 

of  Prinnu-i  porulari.t  from  the  same  locality,  and  one  of  Sfromatium  puhcxccnx  taken 

at  light  in  Bedford,  Ma.ss.,  by  Iv.  W.  Swett. 

4'he  256th  regular  meeting  was  held  at  the  usual  jdace  on  Tuesday  evening, 
March  19,  1907,  with  Bresident  Newcomb  in  the  chair  and  nine  members  and  one 

visitor  present .... 

Mr.  Johnson  spoke  of  the  summer  meeting  in  Boston  of  the  Entomological 

.Society  of  America,  and  read  a   letter  from  Professor  J.  II.  Comstock  in  regard  to  it. 

.Suggestions  for  entertaining  the  .Society  were  discussed  by  the  members. 

Mr.  Field  gave  a   very  interesting  talk  on  the  subject  of  Experimental  Entomol- 

ogy. He  reviewed  .some  of  the  recent  literature  of  the  subjeet,  aud  exhil)ited  a 

number  of  books.  Mr.  Field  commented  on  the  frequent  use  made  of  insects  in  the 

investigations  of  biologists,  and  the  important  contributions  to  entomology  made 

by  scientists  who  did  not  call  themselves  entomologists. 

President  Newcomb  started  a   discu.ssion  of  mimicry  in  insects,  arguing  that  the 

oft-qnoted  mimicry  of  Anoxia  plexippnx  by  Limenitix  archippux  is  a   fallacy.  lie 

had  exj)erimcnted  by  feeding  ])lexi]ipus  to  a   golden  robin  and  also  to  blue  jays  in 

captivity,  and  said  that  these  birds  had  shown  no  hesitation  about  eating  the  in.sect. 

.Several  members  expressed  a   doubt  that  the  attacks  of  birds  upon  butterflies  were 

sufficiently  frequent  to  bring  about  such  a   ca.se  of  mimicry. 

Mr.  .lohnson  exhibited  a   specimen  of  a   wingle.ss  Tipulid,  Chionca  vaJga  Harris, 

taken  by  Mr.  Emerton  on  the  snow  at  Jackson,  N.  II.* 
Mr.  Sampson  spoke  of  the  tenacity  of  life  of  lepidopterous  larvae  under  certain 

conditions.  He  had  recently  .sent  eggs  of  llemilcuca  maia  to  Arizona,  and  they  had 

hatched  soon  after  arrival.  Then  they  were  returned,  and  having  no  food  for  them 

he  placed  them  in  a   cold  room,  where  the  last  one  died  at  the  end  of  three  weeks.  He 

also  told  of  a   larva  of  Anfoineris  hndicyi  that  had  lived  five  weeks  after  the  last  moult 

without  any  food,  and  died  without  |)upating. 

See  Psyche,  XIV,  p.  41,  April,  1907. 
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Meeting  adjourned  at  the  usual  time. 

A   ,s])eeial  meeting  of  tlie  ('luh  was  lield  at  the  usual  ])laee  and  time  'l'liurs(  lay 
evening,  March  28,  l!)l)7.  President  Xeweomh  was  in  the  chair  and  there  were 

eleven  members  and  four  visitors  present. 

Mr.  II.  II.  Lyman  of  Montrciil,  the  guest  of  the  ('lub,  retid  a   ])a]>er  on  Tlicria 
calanu.s  and  I.  edwardmi.  He  held  the  two  to  be  distinct  ;md  well  marked  species 

and  gave  the  bibliograjthy,  synonymy,  and  description  of  the  two  spt'cit's.  'I'lie 
chief  dilferenee  betweeti  them,  he  .said,  was  in  the  extra  mesial  band  of  the  underside 

of  the  secondaries.  He  e.xhibited  a   .series  of  each  sjteeies  :uid  pointed  out  the  dif- 
ferences to  the  members. 

Dr.  Fernald,  State  Entomologist,  from  Amherst  College,  was  nnexpeetedly  the 

gtiest  of  the  Club  and  addressed  the  meeting  tipon  .sevenil  stibjt'cts.  He  told  of 

.some  pu|)a-gnifling  experiments  which  were  performed  tinder  his  direction  by  a 

Japtuiese  student  at  the  College.  Nearly  all  the  ptipae  so  treated  lived  and  the 

imagoes  emerged,  btit  in  a   erijipled  or  undeveloped  condition.  Dr.  Fernald  al.so 

told  of  the  eapttire  of  an  abnortnal  Pnpilio  lurmm  at  Orotio,  Maine,  many  years  ago. 

It  had  tiormal  fore  wings  btit  no  hind  wings  and  its  flight  was  very  jieetiliar. 

•\  di.seu.ssion  of  freezing  of  insects,  and  freak  fortns,  followed  among  the  members. 

Mr.  Emerton  exhibited  some  bottles  of  Netiroptera  from  'Fhree  mile  Island, 
Lake  Winnepesatikee,  X.  IL,  which  were  natned  by  Prof.  Needham. 

Mr.  Field  spoke  of  his  exjieriments  on  .selection  of  color  by  ]>ti])ating  larvae  of 

CoHf.v.s-rt  aniiopa  and  gave  some  restilts  of  his  work. 
Adjourned  at  9:50. 

C.  A.  F'rost,  Senrtanj. 
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1   "SVC  HE 

TIIK  HOME  OF  A   FAMOUS  F.\'l'OMOLO(;  1ST., 

Just  .south  of  Boston,  ill  tlio  .suhiirhini  village  of  .Milton,  is  the  house  in  whieh 

'riiaddens  William  Harris  lived  during  thos<‘  fruitful  years  when  he  divided  his  time 

between  the  practice  of  medicine  and  the  study  of  entomology.  In  this  house  he 

estahlished  his  famous  collection  -in  its  day  prohahly  the  best  arranged  in  .\mer- 

iea — and  wrote  the  lirst  de.scription  of  many  important  .\meriean  insects.  Here 

he  aecninniated  volumes  of  accurate  records  of  his  observations,  and  made  with  his 

own  hand  long  tran.scriptions  from  borrowed  copies  of  books  whieh  he  eonid  not 

purcliase.  'riiough  the  cla.ssic  “ 'rreati.se,  on  Insects  Injurious  to  Vegetation  ”   was 

not  written  until  after  Dr.  Harris’s  removal  to  (’ainbridge,  it  was  during  his  resi- 
dence in  this  hou.se  that  much  of  the  material  for  it  was  gathered. 

The  house  has  had  an  eventful  history,  and  has  been  a   familiar  landmark  to 

Bostonians  for  a   hundri'd  and  thirty  years.  'Fhe  attention  of  the  |)asser-by  is  attracted 
to  it  by  the  fine  old  elms  by  which  it  is  sheltered,  and  by  a   marble  tablet  setting  forth 

the  fact  that  it  was  here  that  the  famous  Suffolk  Resolves  were  adopted,  in  1774,  by 

a   meeting  over  which  (bmeral  Joseph  \Varren  presided.  No  tablet  tells  of  its  having 

been  the  home  of  one  of  the  pioneers  of  American  .Science;  but  residents  of  the 

village  long  cherished  the  memory  of  the  kindly  country  doctor  who  for  si.xteen 

years  lived  and  worked  among  them. 

Dr.  Harris  has  been  a])tly  called  “the  (lilbert  White  of  New  England.”  To 
every  naturalist  the  scene  of  liis  patient  labors  is  historic  ground. 

W'.  L.  W.  F. 

*   Air.  F,  A.  Frizell  of  Boston  has  kindly  permitted  the  use  of  the  cut  liere  presented. 
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'nvo  NEW  MYKMECOPHILOUS  IIISTERIDAE. 

BY  H.  C.  FALL,  PA.SADENA,  CAL. 

Some  two  years  ago  I   received  from  Prof.  Cockerell  a   specimen  of  a   minute 

Iletaerius  taken  by  him  at  Boulder,  Colorado,  in  the  ne.st  of  a   species  of  Lasiiis. 

(^uite  recently  two  more  examples  have  been  sent  me  by  Prof.  Cockerell,  who  ex- 

pres.ses  the  hope  that  I   may  soon  describe  it,  and  remarking  tliat  he  considers  it 

“t)iie  of  the  sights  of  Boulder.”  It  is  iiidee<l  a   very  intcre.sting  and  distinct  little 

species,  and  I   take  |jleasure  in  complying  with  the  recjue.st  of  its  discoverer.  Advan- 

tage is  taken  of  the  opportunity  to  present  also  a   description  of  a   .still  more  remarkable 

Hi.steride  from  California,  for  which  it  seems  necessary  to  erect  a   new  genus. 

IIetaerius  miniaiu.s  n.  sp. 

Form  of  hnmnipennis  but  smaller  and  of  .somewhat  paler  color.  Head  and 

entire  ui>per  surface  somewhat  .spar.sely,  evenly,  and  very  di.stinctly  punctate,  each 

jjuncture  bearing  a   suberect  fulvous  hair.  Head  not  obviously  concave.  Prothorax 

transverse,  sides  straight,  convergent  from  the  ba.se  to  the  oblicpie  truncation  of  the 

anterior  angles;  lateral  portions  of  the  disk  divided  by  a   tranverse  impression  at 

basal  third,  the  posterior  portion  more  convex,  the  anterior  nearly  flat,  neither  of 

them  appreciably  more  clo.sely  punctured  and  pubescent  than  the  median  area. 

Pllytra  a   little  wider  than  the  prothorax,  marginal  .stria  complete,  the  three  discal 

striae  fine,  subequal  in  length,  each  nearly  attaining  the  elytra!  apex.  Projn’gidium 
sparsely  finely  punctate  at  ba.se,  becoming  smooth  at  apex;  pygidium  impunctate 

or  nearly  so.  Prosternum  flattened  and  margined  at  summit  from  base  two-thirds 

of  distance  to  apex,  the  marginal  lines  sinuate  between  the  coxae,  diverging  a   little 

in  front  of  them,  and  then  converging  and  uniting  ju.st  behind  the  subapical  trans- 

verse impression;  apical  concavity  of  prosternum  nearly  horizontal.  Femora  about 

two-fifths  as  wide  as  long.  Length  IJ-lj  ™m. 

Boulder,  Colorado. 

Three  specimens  from  nests  of  “Lasius  s|).”  May  2,  and  ‘‘ Lasius  americanns” 
March  23. 

This  is  much  smaller  than  any  other  known  species  of  the  genus  in  our  fauna, 

but  as  already  stated  comes  nearest  brintnipennis.  This  latter  differs  in  addition 

to  size,  in  its  much  more  remote  and  less  consj)icuous  punctuation  and  pubescence. 
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concave  l.ea.l,  narrow  femora,  and  in  the  form
  and  length  hf  the  Oattencd  area  of  the 

prostermim. 

Melanetaerius  new  genus. 

d'liis  name  is  proposed  for  a   very  singular  in
sect  wluc’h  po.s.sesscs  the  general 

structure  and  form  of  I letaeririus,  hut  ditfer
s  remarkahly  in  its  blackish  color  and 

den.selv  punctured  integuments.  The  obli,
,ue  impresse.l  pronotal  grooves  .so  char- 

acteristic of  lletaerius  are  here  wanting,  and  the  elytra  a
re  completely  devoid  ot  diseal 

striae  'I'he  pro.sternum  is  Im.adlv  flat  at  summit
,  the  marginal  hues  diverging  troin 

between  (he  coxae  to  the  sharply  impre.ssed 
 transver.se  line  which  .lehmits  the  broad 

anterior  lobe.  Front  and  middle  thighs  r
ather  .slender  and  subcylmdriea  ,   their 

tibiae  narrower  than  in  lletaerius,  with  an  angi
ilate  lamimform  dilatation  ju.st  beyond 

the  middle.  Hind  thighs  rather  thick  at  ba
se,  narrowed  from  base  to  apex;  hind 

tibiae  strongly  dilated  and  flattened,  the  s
urface  convex  on  the  outer  side  and  concav

e 

within  The  dilatation  of  hind  tibia  begins 
 somewhat  abruptly  at  about  the  ba.sa 

fifth,  graihially  widening  to  apical  fourth,
  where  it  terminates  in  an  acute  ang  e, 

then  suddenlv  narrows  to  apex.  Tarsi  sho
rt,  received  in  shallow  excavations  of  t   le 

hmer  face  of  Hie  tibial  expansions  in  the  fron
t  tibiae;  in  the  hind  tibiae  this  groove 

is  deeper  and  occupies  the  outer  e.lge  from  
the  angle  to  the  apex;  in  the  middle  tibia 

the  structure  is  intermediate  in  character. 
 In  other  respects  much  like  lletaerius. 

M.  INFERN.VLIS  11.  Sp. 

I'iceous,  legs  dark  rufous  or  rufopiceous;  u
pper  surface  densely  punctate  and 

rather  dull,  subglabrous.  Head  densely 
 punctate,  front  loneave.  Frothorax  tw

o- 

fifths  wider  than  long,  sides  nearly  straight  a
nd  slightly  convergent  from  base  to  apex 

front  angles  narrowlv  impres.sed  and  a   
little  reflexed,  side  margin  thickene.l  and

 

elevated,  the  thickened  margin  narrowed  a
nd  interrupted  at  the  imddle;  just  ̂ Mthln 

ami  opposite  the  point  of  interruption  
a   rounded  polishe.l  .set dermis  tubercle;  

di.s v 

broadly  feeblv  convex  and  .lensely  rather
  .-oarsely  inmetate;  inner  side  of  the  th

ick- 

ened margin  polished  and  impunetate.  El.Mr
a  one-third  wi.ler  than  the  thorax  and 

nearlv  three-fourths  as  long  as  wi.le;  wide
.st  at  the  humeri,  sides  thence  slight  y 

convercrent  and  .straight  to  apical  third,  aj.ex 
 truncate;  surface  densely  rather  coar.sely 

punctate,  with  intermixed  finer  punctur
es;  these  latter  sometimes  bet^^Ten,  

.some- 

times within  the  rather  shallow  coarser  puncture
s;  disk  without  trace  of  .striae,  t   ic 

marginal  stria  traceable  toward  the  base; 
 surface  nearly  glabrous,  a   few  short  sti 

erect  setae  near  the  sides  and  apex.  Pro
pygidium  densely  punctate  and  with  t^^o
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subapical  approximate  tubercles;  pygiiliuin  closely  punctured  at  base,  becoming 

gradually  nearly  smooth  at  apex.  Body  beneath  closely  punctured  in  great  part, 

the  prosternum  very  fleu.sely  so,  the  abdomen  nu)re  sparsely.  Femora  very  densely 

subscribrately  punctate  and  sparsely  pubescent.  Tibiae  more  sparsely  punctureil. 
Length  2^  mm.,  width  mm. 

Pasadena,  California,  Dec.  1,  1002.  A   single  exam])le  taken  from  nest  of  un- 
known ant. 

THE  ENTOMt  )L(  XHCAI.  SOCIETY  OF  AMERICA. 

Pkogr.aim  of  the  Si’Kci.M.  Meetinu.s  To  he  iiEii)  m   Roston  during  the  week 

OF  THE  MEETING, S   OF  THE  SEVENTH  I   NTERNATION.tL  ZooLOGlC.VL  CoNGRE.SS. 

Tuesday,  Aiujiist  20. 

Field  ^Meeting. —   A   sjjecial  car  will  leave  North  Station  at  2.15  p.  m.  for 

Saugus,  where  the  insectary  of  the  Cyi'sy  Motli  Commi.ssion  will  be  visited.  From 

Saugus  special  trolley  cars  will  take  the  party  through  the  badly  infested  region, 

giving  an  opportunity  to  .see  what  is  being  done  towards  the  extermination  of  the 

Gyp.sy  Moth  and  the  Hrown  Tail  Moth. 

Wednesday,  Aiiynsl  21. 

Meeting  of  the  Executive  Committee  at  9   a.  m.,  at  the  Harvard  Medical  School. 

Thursday,  August  22. 

Meeting  for  the  presentation  of  papers  and  for  the  transaction  of  busine.ss,  S   P. 

,M.,  in  the  rooms  of  the  Roston  Society  of  Natural  History.  After  this  meeting  a 

smoker  will  be  given  by  the  Cambridge  Entomological  Club. 
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THREE  (lAT.LS  MADE  RY  CV(’L(  IRRHAPIR  >U.S  FLIES
. 

OY  MILI.ETT  T.  THOMPSON,  WOUCESTER,  MASS. 

Trypetidae. 

In  Aldricli’s  “(’:italo<!:ue  of  Nortli  .American  l)i|)tera”  (‘iglit  .spccie.s  of  the 

'I'rvpelidae  are  recorded  a.s  enll-makers;  viz. 

notata  (’oqiiillett,  (I'idiasjn.s  atra  Loew,  <E. 

polita  Loew,  Aeiura  a])lopappi  Cociuillett, 

Eutreta  diana  Osten-Sacken,  Euro.sta  lagloHae 

Coekerell,  and  E.  .solidagini.s  Eiteh.  Alore 

complete  knowledge  of  tlie  life-hi.stories  of  this 

family  will  undoubtedly  increase  the  list.  In 

each  ca.se  the  gall  is  formed  on  some  Composite 

])lant,  three  of  the  above  species  —   <Ediaspi.s 

atra,  <E.  polita  and  Enrosta  solidaginis  —   at- 

tacking the  genus  Solidago.  Material  collected 

at  Worcester  jMass.,  during  the  past  few  months 

enables  me  to  add  Eiiroftia  refirulata  Snow,  and 

F.ulrelci  xparna  Wiedemann.  Roth  make  galls 

on  the  ( iolden-rod,  and  in  this  locality  the  galls 

have  been  found  only  on  a   large,  smooth 

s])ccies,  abundant  in  waste  sandy  fields,  which 

1   have  not  satisfactorily  determined,  |icrhaps 

.Solidago  juncea.  Rut  as  the.se  flies  have  a   wide 

distribution,  it  is  quite  ])robable  that  other 

species  also  serve  as  the  host-plant. 

Euroxta  rctinilctin  (Figure  1).  The  gall  is 

a   hollow  cylinder,  about  two  centimeters  long 

by  a   half  centimeter  in  diameter,  evidently  an 

aborted  and  transformed  growing-shoot.  'Fhe 

tip  of  the  gall  jirojects  above  the  surface  ot  the 

ground.  Externally,  traces  of  leaves  a|)j)car  in 

the  form  of  imbricated  scales,  the  \ip])ermost 

of  which  may — |)articularly  as  the  S])ring 

advances — s|)read  apart  and  show  considerable 

Trypeta  baccharis  Coquillett,  T. 

Pi 

Figure  1,  Gull  of  Eurosta  reticulata. 
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green  color.  Within  Ls  a   large  cavity,  opening  above  between  the  clo.sely  apprc.s.sed, 

scale-like  leave.s  at  the  .summit  of  the  gall.  Tlie  walls  of  the  gall  are  moderately 

thick,  fleshy,  and  Arm. 

I   first  discovered  the.se  galls  in  the  latter  ])art  of  Ajiril,  but  even  at  that  date  the 

pupal  stage  had  been  attained.  'I'he  formation  of  the  gall  and  the  growth  of  the 
larva  must  take  place  during  the  previous  Fall,  while  the  shoot  is  still  very  imma- 

ture. In  each  gall  the  ])U])arium  lay  in  the  upper  part  of  the  chamber.  The  flies 

emerged  the  last  week  in  May  and  the  fiivst  week  in  -Time.  Many  of  the  galls 

were  parasitized  by  a   large  black  ('halcis-tly. 
Eiiireta  spamt  (Figure  2).  While  the  gall  of  Eurosta  reticulata  ])rojects  above 

the  surface  of  the  ground,  the  gall  of  the  ]>resent  species  is  wholly  underground. 

The  injury  here  is  likewise  to  the  young  shoots,  but  the  gall  is  less  specialized  and 
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further  growth  of  the  shoot  is  not  absolutely  prevented.  The  gall  indeed  lies  near 

the  border-line  between  a   true  gall  and  such  pseudo-galls  as  wood-inhabiting  beetle 

larvae  produce  when  Ijoring  i)i  slender  twigs.  The  larval  ehainber  is  small  and 

irregular  in  form.  Typically,  the  shoot  swells  and  beeomes  a   hollow,  long-oval  gall 

sueh  as  is  sliown  in  the  figure.  All  forward  growth  of  the  shoot  as  a   whole  is  stopped, 

but  lateral  reserve  buds  may  grow  and  develop  leaf  rosettes.  More  rarely,  only  the 

proximal  end  of  the  shoot  is  affected,  forming  a   short-oval  or  globular  gall  and  the 

terminal  bud  develops  normally.  The  long-oval  galls  usually  measure  2   or  ,3 
centimeters. 

In  April  the  gall  of  Eutreta  sparsa  was  found  to  be  of  full  .size,  but  the  contained 

larva  was  still  small.  Tlie  larva  grew  rapidly  during  May  and  ])upated  early  in  June. 

This  stage  lasted  a   little  over  two  weeks,  the  flies  emerging  about  the  20th  of  the 

month. 

Agromyzid.ve. 

Agromyza  magnicornis  Loew.  (Figure  3).  When  the  leaves  of  the  Blue  Flag, 

Iris,  are  a   few  inches  tall,  the  outermost  leaf  of  the  leaf-bundle  is  often  found  to  be 

modified  in  so  definite  a   manner  that  the  resulting  structure  can  be  called  a   “gall.” 
The  leaf  ceases  to  grow.  The  upper  part  Irroadens  and  also  becomes  thickened  over 

a   limited  area,  so  that  there  is  a   vei-y  characteristic  bulge  on  either  side  of  the  blaile. 

If  this  be  cut  into, —   even  early  in  the  Spring, —   a   small,  oval,  laterally  eompre.ssed 
jniparium  is  found.  The  flies  emerge  from  these  puparia  about  the  last  of  May. 

This,  1   believe,  is  the  first  gall-like  structure  to  be  flescribed  for  an  Agromyzid, 

though  the  point  of  attack,  the  leaf,  agrees  well  with  the  habits  of  other  members  of 

the  Family,  many  of  which  mine  the  foliage  of  plants.  As  in  the  Trypetid  galls 

already  described  it  seems  here  that  the  larval  life  is  completed  during  the  previous 

Fall.  But  I   have  not  as  yet  obtained  data  on  this  point. 

The  alteration  of  the  outer  leaf  not  infrecjuently  injures  the  inner  or  second  leaf 

of  the  leaf-bundle  in  a   consjacuous  way.  'I'he  tip  of  the  latter  becomes  caught  in 
the  malformed  groove  of  the  outer  leaf  and  is  held  fast  for  a   longer  or  shorter  perioil. 

As  a   result  the  rajadly  growing  leaf  is  bent,  and  although  it  ultimately  becomes  free, 

yet  the  twisting  ])roduces  a   noticeable  series  of  wavy  folds. 

1   am  indebted  to  i\Ir.  C.  W.  Johnson  of  the  Boston  society  of  natural  history 

for  identification  of  the  Trypetids  and  to  Mr.  D.  W.  (Mquillett  for  that  of  the  Agro- 

myza. 

Clark  University,  Worcester,  Mass. 
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HV  CIIAUI.KS  \V.  .lOHNSON,  HOSTuX,  MASS. 

I’li'iZA  FEMoHAUS  Loow,  Cfiitiir.,  \’I,  ;5S. 

'J^HE  spccie.s  of  tile  eemis  Pipha  as  a   whole,  are  (|uite  (liffieiill  to  (letennine. 

Dr.  Williston’s  table,  in  his  .Synopsis  of  Xorth  .\ineriean  Syrpliidae,  would  divide 

them  readily  into  two  eronjis  —   tho.se  with  the  “abdomen  nnirorinly  blaek,”  and 

those  “with  a   basal  interrn|)ted  yellow  I’aseia.”  d'he  type  of  P.  jemn-aHs  Loew, 
eonsistine  of  a   single  specimen  from  Illinois,  is  eharaeterized  by  having  on  the  second 

segment,  two  large  (punlrate  marldngs,  very  narrowly  interrnjited  and  formiiigaa 

broad  fascia  across  the  middle.  ( )n  the  other  hand,  these  abdominal  markings 

vary  in  size  nnttil  they  become  obsolete  or  entirely  wanting,  in  which  ease  we  have 

the  P.  (ilhipilosa  Williston. 

A   large  series  collected  by  the  writer  in  the  vicinity  of  I’hiladel|>hia,  I’a.  (the 

locality  For  the  two  types  of  nlhipilD.m),  shows  that  a   large  percentage  have  traces  of, 

or  cpiite  prominent  yellow  markings  on  the  second  .segment.  The  sjieeies  was 

common  at  Areola,  Montgomery  Co.,  Pa.,  April  27,  1S(M;  later  it  was  taken  at  Edge 

Ililb  Pa.,  May  .2,  bStKl;  it  was  also  collected  by  ]\Ir.  (’.  'P.  (ireene  at  Lehigh  Gap, 
Pa.,  .Inly  1,  l!)Uo.  Recently  1   have  reeeiveil  from  Mr.  Germain  Reanlieu,  four 

specimens  collected  in  Montreal,  Canada,  May  1(1  to  20,  lOOO,  which  show  all  grada- 

tions in  the  abdominal  markings  from  the  tvjiieal  frmornll.t,  to  the  more  strongly 

marked  sjieeimens  assoeiateil  with  alhipUoxa.  .Specimens  of  an  intermediate  char- 

acter have  also  been  received  from  IMr.  S.  A.  .Shaw,  Hampton,  X.  II.,  May  17,  1004, 

and  through  Dr.  W.  E.  Britton,  eolleeted  by  Mr.  II.  L.  Viereek,  at  Xew  Haven,  Conn., 

May  7,  1005,  and  by  Rev.  H.  W.  \Vinkley  at  Branford,  Conn.,  May  25,  1005. 

Mr.  G.  Chagnon,  also  collected  it  at  Rigand,  Canada,  May  2.S,  bSOO.  I   have  col- 

lected the  tyjiieal  albipUoxa  at  Anbiirndale,  iMass.,  iMay’  20,  1005. 

'Phere  seems  to  be  no  strnctnral  <-haraeter  to  .sejiarate  the  two;  the  dark  tibial 

bands  vary  considerably  in  extent,  being  as  a   rule  less  jirominent  in  the  typical  jrm- 

omlin\  the  slight  clouding  on  the  middle  of  the  wing  is  also  variable;  the  whitish 

pile  is  noticeably  longer  on  the  male  than  on  the  female.  Among  the  twenty  speci- 

mens before  me  .seven  are  females;  four  of  these  would  be  eon.siih'red  tyjiieal  fem- 

omlis  and  three  intermediate.  ( )f  the  males  four  are  tyjiieal  o//i//i//(i.s'o  while  eight 

are  intermediate  in  character.  The  specimens  vary  from  7   to  0   mm.  in  length. 
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Tliey  liave  the  habit  of  lioverinf!;  in  the  air,  in  the  woods,  along  the  paths  and  road- 
ways. 

Pipiza  radirum  Walsh  and  ftiley,  is  not  related  to  this  species,  as  is  shown  by 

Mr.  I).  W.  ('otpiillett  (Proe.  ̂ Va.shingt^)n  Kntoin.  Soc.,  VI,  p.  200,  1904). 

Pipiza  fe.stiva  Meigen. 

P.  festiva  Aleig.  Syst.  Besehr.,  Ill,  p.  243,  1822;  Williston,  Syn.  N.  Ainer. 

Syrphidae,  p.  27,  1886. 

Two  female  sjiecimen.s  which  agree  with  the  descrijition  of  this  species,  were 

taken  by  the  writer  at  the  cascades  on  the  road  to  Mt.  (Ireylock,  near  North  Adams, 

Ma.ss.,  June  14,  1906.  Comparing  the.se  with  the  specimen  in  the  Museum  of  Com- 

parative Zoology,  from  “Canada,”  referred  to  by  ( )sten  Sacken  in  his  Catalogue  as 

“Pipiza  festiva  Meigen  (or  a   species  closely  allied  to  it)”  proves  them  to  be  the 
same.  There  is  also  a   sjiecimen  from  I   lallowell.  Me,,  in  the  Harris  collection,  Boston 

.Society  of  Natural  Hi.storv  bearing  the  M.S.  name  of  “   binolata.” 
That  it  is  a   variable  species  is  shown  by  .Schiner  in  his  Fauna  Aiistriaca  1,  ]>.  262, 

where  he  considers  the  P.  oniata,  luiiata  and  arfrmis  only  variations.  In  general 

appearance  it  re.sembles  P.  femoralis  but  is  readily  distinguished  by  the  dark  smoky 

brown  of  the  outer  half  of  the  wing;  it  is  also  a   little  larger,  measuring  about  10  mm., 

while  fcmoralis  averages  about  8   mm.  The  locality  “Canada”  being  questioned 

by  Dr.  Williston  jirobably  accounts  for  its  omission  by  Prof.  Aldrich  from  his  (Cata- 
logue. The  species  has  recently  been  recorded  from  Boca,  Nebr.,  by  Mr.  Paul  B. 

Jones  (Jour.  N.  Y.  Flntom.  Soc.  XV,  p.  89,  1907). 

Pipiza  quadrimacul.vta  Panzer. 

Syrphus  quadriinacukitnx  Panz.,  Fauna  Germ.,  LXXXVI,  p.  19,  1803. 

Pipiza  quadrimarulata  Meigen,  .Syst.  Besehr.  Ill,  ]>.  249,  1822;  Schiner,  Fauna 

Austr.,  1,  p.  262,  1862. 

On  June  8,  1898,  I   collected  a   number  of  specimens  referable  to  this  European 

species  on  the  Howers  of  the  Lalirador  tea  (Ledum,  latifoPium)  near  Bicketts,  “North 

Alt.”  Pa.,  alt.  about  2300  ft.  The  same  species  was  collected  on  Mt.  Greylock, 

Ala.ss.,  June  Hi,  1906,  at  an  elevation  of  353.'')  ft.  The  specimens  agree  so  closely 
with  the  de.scri])tion  of  this  species,  that  there  seems  to  be  no  doubt  of  their  identity. 

The  head,  thorax  and  abdomen  are  a   very  dark  bluish  black,  shining,  with  short  thin 

hair;  antennae  brown;  second  and  third  segments  of  the  abdomen,  each  marked 
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with  two  yellow  spots,  those  on  the  third  hein^  usually  much  smaller.  Legs  hlaek, 

the  knees  and  tarsi  brownish,  wings  tinged  with  dark  brown.  Length  ti  7   inm. 

In  the  alxioininal  markings  there  is  considerable  variation.  Among  the  eleven 

s])eeiniens  eolleeted  the  s])ot.s  on  the  third  segment  show  all  gradations,  from  equal 

in  size  those  on  the  second  segment,  to  being  obsolete  and  in  one  s]>eeimen  wanting. 

'I'he  males  have  the  most  |)rominent  markings. 

I’lfiz.v  .vrsTH.vu.s  n.  sp. 

Pipiza  pulcheUa  .lohnson,  Proc.  aead.  nat.  sei.  bSi(.7,  p.  o2!)  {iwn  Willi.ston)  d'  9   . 

Head,  thorax  and  alxlomen  black  or  a   veryilark  bhie-blaek,  .shining,  covered  with  a 

sparse  whitish  pile.  Antennae  brownish  black,  length  of  the  third  joint  between  four 

and  five  times  its  width,  under  side  toward  the  base  more  or  less  reddish.  1   ,egs  bluish 

black,  tips  of  all  the  femora,  liasal  half  of  the  front  and  middle  tibiae,  tlu'  metatarsi 

and  two  following  joints  of  the  tarsi  yellow;  basal  half  of  the  posterior  metatarsi  and 

the  two  last  joints  of  all  the  tarsi  black.  Wings  dark  brown,  somewhat  lighter  towards 

the  base,  last  section  of  the  fourth  longitudinal  vein  angulatc(l  in  the  middle.  Length- 
(1  mm. 

Five  specimens,  St.  -\ugustine,  Florida,  March  1.5,  1S91.  d’he  length  of  the 
third  antennal  joint  and  venation  induced  me  from  the  deseri])tion,  to  refer  it  to  P. 

pulr.heUa  in  iny  pa]>er  on  the  Diptera  of  Florida.  Since  that  time  1   have  eolleeted 

a   number  of  the  true  pulrhella  and  the  distinctness  of  the  two  is  very  apparent.  Its 

longer  third  antennal  joint,  dark  brown  wings  and  very  dark  blue-black  body  are 

the  ])rineipal  distinguishing  features. 

The  genus  is  characteristic  of  the  transition  and  boreal  zones,  this  being  the 

only  species  recorded  from  the  lower  austral. 

Chuysotoxum  ventkicosum  Loew,  Centur.,  V,  44,  1804. 

Owing  to  a   mistake  in  the  habitat,  there  seems  to  be  considerable  confusion 

regarding  this  ,s|X‘eies.  The  two  types  are  marked  “W.  T.,”  the  original  description 

gives  “Washington.”  <   )sten  .Saeken,  Catalogue,  1S7S,  gives  “Distr.  Columbia,” 

as  does  1   >r.  Willi.ston  in  his  Syuo])sis  of  the  Syr])hidae,  p.  1.5  “District  of  Columbia 

(Lw.),  Canada.”  The  original  description  also  calls  for  an  inverted  Y   and  not  a   V 

shaped  marking  on  the  fifth  .segment.  It  might  be  referred  to  either,  it  is  really  a 

very  broad  V   with  a   short  stem.  'Phe  seutellum  of  the  ty])cs  shows  faintly  the  dark 

translucent  disc  so  characteristic  of  all  the  species  and  cannot  be  called  entirely  yellow, 
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as  Loew’s  description  (“scutelluni  totuni  llavuin”)  would  indicate.  When  you  try 

to  make  eastern  species  fit  tlie  de.scrii)tion  of  C.  rentrironum,  you  have  “troubles  of 

your  own.”  d'he  pentricostiin  of  the  New  Jersey  list  should  therefore  be  C.  drnvatum 
Walk.  I   have  .seen  no  specimens  of  vnitriroxum  from  east  of  New  Mexico  and 

Colorado.  It  is  certainly  very  close  to  the  C.  arcuatum  Latr.  of  Europe. 

Chrysotoxum  pubescens  Loew,  Wien.  Ent.  hlonatschr.,  IV,  S4,  I860. 

The  types  of  this  species  are  lioth  from  “111.”  Specimens  afjreeing  in  every 
respect  with  the  types  are  frc(|uently  taken  throu<;hout  the  eastern  United  States 

from  Maine  to  Virginia.  The  inverted  V   and  Y   which  has  been  used  in  describing 

the  markings  on  the  fifth  abdominal  segment,  is  apt  to  lead  to  some  confusion  in 

separating  the  closely  related  species  C .   piibcsccns  and  C.  latcrale-,  the  former  calls 
for  an  inverted  V,  the  latter  an  inverted  Y.  This  distinction  however  is  not  as  clear 

as  it  seems,  as  it  varies  in  the  two  .sexes,  being  usually  more  V   shaped  in  the  c?  and  Y 

shaped  in  the  9.  This  variation  has  also  been  |>oiutcd  out  by  Mr.  C.  11.  d'ylcr 
Townsend  (Trans.  Amer.  Entom.  Soc.,  XXI 1,  3.5,  189.5).  The  ty[»e  (c?)  of  C. 

laieralr,  from  “Nebr.”  is  readily  di.stinguishcd  by  having  the  third,  fourth  and  fifth 
segments  broadly,  laterally  margined  with  yellow.  A   s])ccimen  (9)  from  the  same 

state  shows  a   very  slight  indication  of  the  margin  being  interrupted.  A   similar 

specimen  from  New  Jersey,  1   have  also  referred  to  C.  laierah.  In  the  twelve  speci- 

mens before  me  there  is  an  indication  that  InteraJc  may  po.ssibly  prove  to  be  only  an 

extreme  variation  of  puhesrcns. 

Chrysotoxum  derivatum  \\'alker.  List  III,  542,  1849. 

The  type  of  this  species  is  from  “St.  IMartins  Eall,  .-VIbany  River,  Hudson  Bay.” 
We  should  therefore  expect  specimens  from  the  same  faunal  area  to  be  more  typical 

than  those  from  more  southern  localities.  A   specimen  from  Grand  Lake,  New- 

foundland, collected  lyv  Mr.  klwen  Bryant  agrees  more  closely  with  the  description 

than  any  other;  between  this  s])eeimeu  however  and  a   .series  from  N.  II.,  Mass., 

N.  J.,  and  Penna,  it  seems  to  be  impossible  to  draw  a   line  notwithstanding  minor 

discrepancies.  The  Newfoundland  sj)ecimen  is  about  9   mm.  in  length  (Walker’s 
descri[)tion  calls  for  3J  lines),  the  basal  two-thirds  of  all  the  femora  are  blackish 

and  the  marldngs  on  the  fifth  segment  can  be  tlescrilx'd  as  “three  large  yellow-  .s|»ot.s.” 
-All  of  these  characters  are  however  extremely  variable;  the  eight  s()ecimens  which 

I   refer  to  this  species  vary  from  9   to  1 1   mm. ;   the  specimen  selected  by  Loew"  from  the 

English  River,  Can.,  as  representing  this  species,  has  the  basal  half  of  the  femora 
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Mack,  while  (lie  two  arcuate  yellow  spots  on  (he  fifth  se<;;inent  are  narrowly  connected 

with  the  central  trianj;le.  Two  s])eciniens  from  Mass,  have  only  the  basal  third  of 

(he  front  and  middle  femora  blackish,  the  basal  half  of  (he  posterior  femora  bein'; 

brownish;  in  one  the  brown  forms  a   conspicnons  middle  band.  .\  specimen  from 

Franconia,  N.  II.,  collected  by  Mrs.  A.  '1'.  Slo.sson  has  the  posterior  femora,  only 

slightly  tinged  with  red  towards  the  base;  a   similar  sjiccimen  was  I’ollected  at  Folsom, 

Pa.  Three  specimens  from  Riverton,  N.  .1.,  show  only  a   slight  basal  tinge  of  brown 

on  the  front  and  middle  femora. 

(’huysotoxum  K.vscioL.VTlAt  IMeigeii.  Syst.  Heschr.,  Ill,  171,  1S22. 

In  I'.tO.o  1   received  from  Mr.  II.  II.  Newcomb  a   large  f 'An/.voto.rnw  (9),  which 

he  collected  at  Gold  Rock  (Rainy  R.  District),  ( tntario,  .Inly  21.  While  collecting 

on  the  sninmit  of  Mt.  (ireylock,  Ma.ss.,  .Inly  l.o,  I'.tOti,  alt.  o.od.o  ft.,  1   obtained  after 

much  difficulty,  owing  to  their  rajiid  flight  and  habit  of  poising  in  (he  air  just  out  of 

reach  of  the  net,  a   (5’  of  the  same  species.  Later  1   received  from  IMr.  F.  F'.  Hitchings 

two  specimens  collected  at  Hancock,  Me.,  in  .Inne.  d'hat  it  was  a   spci'ies  new  to  onr 

fauna  was  readily  a|)])arcnt,  but  its  determination  was  another  matter;  a   new  ( '/oy/.vo- 

In.rum  is  not  an  inspiring  thing,  under  existing  conditions,  and  yon  feel  like  putting 

off  the  evil  day. 

An  inspection  of  the  I.oew  collection  at  the  Mn.senm  of  Comparative  /.oology, 

through  the  kindness  of  IMr.  Ilenshaw,  revealed  two  specimens  of  this  s])ecies,  one 

marked  “Mass.,”  (he  other  “Can.”  and  labeled  “ fa.'.riohilinn'!  ”.  Lately  1   have 

received  a   .s])ecimen  of  this  European  species  from  Dr.  F.  Hermann,  and  find  no 

character  to  sc[)arate  the  American  specimens.  Why  was  it  not  included  by  Loew 

and  ( )sten  Sacken  in  the  .\mericana  fauna  ?   We  can  only  account  for  it  in  this  way, — 

Loew  was  describing  only  the  new  species.  <   )sten  Sacken  Tiiay  have  overlooked  it, 

or  [jerhaps  seeing  the  name  tpiestioned,  thought  it  best  to  have  its  capture-  verified. 

It  is  a   conspicuous  species  measuring  from  R5-W)  mm.  in  length,  and  readily 

distinguished  by  the  wide  black  band  extending  entireiy  acro.ss  the  scutelluiii,  leaving 

only  a   narrow  basal  and  a|)ical  margin  of  yellow.  None  of  the  interru|)ted  abdominal 

bands  extend  to  the  lateral  margin,  althotigh  in  one  specimen  and  in  the  one  from 

F.uro])e  it  is  narrowly  connected  with  the  yellow  at  the  |)osterior  angle;  the  marking 

on  the  fifth  segments  might  be  described  as  a   broad  inverted  Y.  Rasal  half  of  the 

front  and  middle  femora  black,  of  the  posterior  femora  brown. 
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Mixogastj:r  breviventris  Kahl. 

M.  brevii'entris  Kalil,  Kansas  Univ.  (^uart.,  VI,  p.  137,  1S07. 

A   male  and  female  of  this  interesting  s])eeies  were  collected  bv  Mr.  Erich  Daecke, 

at  Luca.ston,  N.  ,T.,  August  27,  1005.  The  type,  a   female,  was  descrihed  from  Law- 

rence, Kans.  The  male  dilfer.s  hut  little  from  the  female  c.xcept  that  the  fourth 

segment  is  nearly  twice  the  length  of  the  third,  the  posterior  border  on  both  being 

greatly  dilated  towards  the  lateral  margins;  the  fifth  segment  and  hypopygium  (in 

the  specimen  before  me)  seem  to  be  injured  or  forced  within  the  abdomen,  so  that 

they  cannot  be  accurately  described. 

rmCHOGRAMMA  PRETIOSA  RILEY:  SEA.SONAL  HISTORY. 

BY  .\.  GIR.AULT,  W.ASm.VGTOX,  D.  C. 

The  paper  here  pre.sented  for  publication  is  one  of  a   series  on  this  in.sect  based 

on  observations  and  stiulies  made  during  the  Cotton  Bollworm  Inve.stigations  in  Texas 

in  1904,  by  the  U.  8.  Department  of  Agriculture.  The  observations  were  made  in 

the  laboratory  at  Paris,  latitude  33°,  45'  north  and  the  ho.st  of  the  parasite  was  Helio- 
ihis  obsoleki  Fabricius,  unless  othervvi.se  .stated  in  the  text.  In  their  rej)ort  on  the 

bollworm,  (^uaintance  and  Brues  (1905)  have  already  given  the  siibstance  of  much 

that  is  to  follow,  but  I   believe  the  observations  of  enough  importance  to  justify  elabora- 

tion, an  impossibility  in  connection  with  an  economic  report  of  that  kiml. 

Number  of  Generations. 

The  species  under  consideration  is  a   remarkable  examjile  of  an  hymenopteroiis 

in.sect  having  multiple  generations,  and  to  this  fact  may  be  largely  attributed  its 

efficiency  as  a   parasite.  From  the  Iveginning  to  the  end  of  the  breeding  season  of 

1904,  it  was  under  constant  ob.servation,  and  in  the  laboratory  many  successive 

generations  were  breil,  so  that  actual  records  were  olitained  for  fifteen  consecutive 

cycles  from  the  latter  part  of  May  to  the  first  week  in  November.  In  addition  to 

this  direct  evidence,  there  was  also  obtained  much  supplemeutary  data,  which  war- 

rants a   positive  .statement  to  the  effect  that  there  were  at  lea.st  eighteen  di.stinct  gener- 

ations of  the  little  egg-parasite  in  the  vicinity  of  Paris  in  1904.  The  records  show 

that  the  parasites  began  to  ajipear  about  May  3rd,  corresponding  to  the  first  noticeable 
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iip|)(‘araiic('  of  the  host  cf;gs  on  corn,  and  they  \verc  |)rcscnt  tlirongliont  the  season 

in  inereasine  mnnl)ers  until  about  Xoveinber  20tli.  'I'o  obviate  further  nnneeessarv 

discussion  and  for  the  sake  of  clearness  and  convenience,  tlie  cciierations  arc  tabulated 

as  follows; 

Table  /.  General ioim  at  Paris,  Texas,  PUP,, 

Generation 
No. 

deposirt'tJ. 
Adults  out. Approximate  leni,'lli of  cycle. Sums  of 

elTective  temperature. 

1. May  3 iMay  lb 13  days. 
:Y2AA°  Fahr. 

2 May  lb May  2b 

It)  
“ 

313.2 

d. May  2b 
•Inne  b 

11  
“ 

354.7 

4. .Inne  4 .lime  14 

10  
“ 

31S.4 
5. Jnne  14 .lime  22 

S   
“ 

207.2 

(). .Inne  22 
.Inly  1 

0   
“ 

330.0 
7 •Inly  1 

.Inly  0 

S   
“ 

20S.0 

s. •Inly  11 .Inly  20 

',)  “ 

30.5.7 

!>. •Inly  20 .Inly  28 

S   
“ 

300. 
10. .Inly  20 .\ngu.st  b 

S   
“ 

20S.7 

11. 
August  b Angu.st  14 

S   
“ 

20S.4 

12. 
August  14 Angu.st  23 

0   
“ 

304.0 

13. August  25 September  2 

S   
“ 

30S.4 

14. 
September  2 September  1 1 

0   
“ 

308. 
15. Se])teinber  1 1 September  20 

0   
“ 

314.2 

It). 
September  21 Se])teniber  30 

0   
“ 

323.1 

17. ( Ictober  1 October  14 

13  
“ 

408.1 

IS. ( Ictober  14 November  2 

10  
“ 

305.0 

ISa. (Ictober  14 November  7 

24  
“ 

44<). 
ISb. (Ictober  14 November  S 

25  
“ 

405. 

ISe. October  14 November  10 

27  
“ 

4,80. 

Slims 254  days. 72.85.0 

Averages 12  days. 340.0°  Fahr 

Lk\(;tii  ok  Like  (’yci.e. 

By  consulting  table  I,  it  is  seen  that  the  developmental  [)eriod  of  a   generation 
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varied  considerably,  from  about  8   to  27  days,  according  to  the  season.  Upon  the 

approach  of  warm  weather,  it  gradually  decreased  and  remained  practically  constant 

from  about  the  middle  of  June  to  about  the  middle  of  SejJtcmbcr,  or  during  the 

warm  summer  months.  In  the  fall,  it  ra]>idly  increased  iu  length,  becoming  twice 

as  long  in  Novemljcr  as  it  was  for  the  first  generation  iu  May,  as  would  be  expected 

from  the  fact  that  the  mean  daily  effective  tcm[)erature  at  that  time  of  the  year  was 

very  low.  Table  II  is  iutrodiiced  to  show  as  accurately  as  possible  the  lengths  of  the 

life  cycles  at  tliff'erent  dates  in  191)4. 

Table  II.  Lengths  of  the  Life  Cijcle,  Pari.<t,  Te.vas,  1004- 

Approximate  length 
of  cycle. 

Lot  No. Dates. 
Eggs  deposited. 

Adults  out. 
Days. Hours. 

1. May  3   May  Hi 

A   lay  3 
A I ay  Hi 

13 

2. 
[May  2li  June  li P.  M.  Alay  2(i Noon,  June  ti 

10 

21 

:i. 
May  27  June  7 

1’.  M.  Alay  27 .A.  AL  June  7 

10 

17 

4. 
June  1   June  12 A.  M. June  1 A.  AL, June  12 10 

17 

5. June  4   June  14 1’.  Al.,  June  4 Noon,  June  14 9 

20 

6. June  14  June  22 A.  Al.,  June  14 .A.  AL,  June  22 7 22 

7. June  14- June  22 .A.  AL,  June  14 A.  AL, June  22 7 

15 

8. June  20  June  28 A.  M.,  June  20 P.  AL, June  28 8 6 

9. June  22  June  31) Noon,  June  22 Noon,  June  30 8 0 

It). June  22-July  1 P.  M.,  June  22 
A.  AL,  Jidy  1 s 14 

11. July  1   July  9 A.  AL,  July  1 A.  AL,  July  9 8 0 

12. 
Julv  2t)-  July  28 P.  AL,  July  20 A.  AL,  July  28 7 

19 

13. 
July  29-  .August  ti 

Noon,  July  29 .A.  AL,  August  0 7 

20 

14. 
Sept.  12-Se[)t.  20 P.  AL,  Sept.  12 P.  AL,  Se]>t.  20 8 t) 

15. 
Sept.  21  -Sept.  30 .A.  AL,  Sept.  21 .A.  AL,  Sept.  3t) 8 

23 

Hi. 
Sept.  2li  Oct.  4 .A.  AL,  Sept.  20 A.  AL,  Oct.  4 (i 

17. 
Sept.  28- ( )ct.  ti 

.A.  AL,  Sept.  28 P.  AL,  Oct.  0 8 9 

IS. Oct.  1   Oct.  14 Noon,  ( )ct.  1 Noon,  ( )ct.  14 

13 

0 

19. <   )ct.  14— Nov.  2 A.  AL,  Oct.  14 A.  Al.,  Nov.  2 

19 

3 

2t). (Jet.  14-Nov.  7 A.  AL,  Oct.  14 P.  AL,  Nov.  7 

24 

ti 

21. Oct.  14-Nov.  8 Oct.  14 Nov.  8 

25 

0 

22. Oct.  14-Nov.  10 P.  Al.,  Oct.  14 P.  AL,  Nov.  10 

27 

0 
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"^rhe  Iciifjth  of  tlio  life  eycle  was  first  recorded  1)V  Iluhhard  (Howard,  1S;>2)  in 
ISSSas  heiiie  7   days,  the  host  bein^  Ahihama  inriilldrca  lliil)ner. 

IIlUERNATION. 

Very  little  is  known  in  ref^ard  to  the  mode  of  hibernation  of  inanv  of  the  smaller 

parasitic  hymeno|)tera,  especially  the  more  minute  cfig-parasites,  and  for  this  reason 

the  following  account  will  be  of  interest. 

About  two  years  before  these  observations  were  made,  the  method  of  hibernation 

of  this  species  of  Trichogramma  was  stated  by  W.  A.  Honeher  who.se  account  has  not 

been  accessible.  However,  Froggatt  (I'.tOti)  quotes  Air.  Boucher  as  follows: 

“   .   .   .   .As  the  parasite  remains  dormant  in  the  egg  of  the  Codling  Moth’  during  the 

winter  and  sjn’ing  motiths,  it  is  evident  that  the  number  of  parasites  that  will  again 

be  pre.sent  at  the  commencement  of  each  fruit  .season  to  continue  the  de.struction  of 

the  Codling  Aloth’s  eggs  will  depend  upon  the  number  of  ])arasitized  eggs  that  remain 
uninjured  during  the  winter,  the  jirojiortion  of  which,  under  ordinary  circnmstances, 

and  without  artificial  assistance,  will  be  very  small ;   ” 

Air.  Boucher  apparently  gives  no  evidence  to  show  upon  what  his  as.sertion  is 

based  and  hence  it  needs  confirmation.  The  following  ilata  obtained  in  the  latter 

part  of  1904  seems  to  indicate  that  his  view  is  correct. 

As  shown  in  table  H,  the  length  of  the  life  cycle  increased  ra]>idly  in  the  fall 

from  8   days  in  late  Se])tember  to  from  13  to  19  days  in  <   Ictober,  uj)  to  27  days  by  the 

second  week  in  Xovember.  In  fact,  the  la.st  oreighteenth  generation  varied  unusually 

from  19  to  27  days,  and  the  records  show  that  this  generation  was  a   small  or  scattering 

one,  the  la.st  ])rinci])al  generation  Ireing  the  .seventeenth  (adult  about  October  11). 

After  about  this  date  it  is  ladieved  that  hibernation  c-ommenced,  though  adults  con- 

tinued to  be  ])resent,  in  rapidly  decreasing  nund)crs,  fora  month  later  (to  November 

19).  In  about  the  mi<ldle  of  ( Ictober,  and  later,  ])arasitized  ho.sts  in  (he  field  (includ- 

ing also  Alahmna  aniilhirrn  Hiibner)  on  corn  and  cotton  were  tagg('d  and  wjitched 

for  emergence  of  the  adtdts.  Alanv  of  these  were  on  dried  and  withered  leaves  when 

tagged,  and  when  last  examined  after  heavy  killing  frosts  on  Xovember  2()th,  were 

found  on  the.se  shriveled  leaves,  which  W('rc  either  hanging  to  (lu>  plants  or  were  on 

the  ground.  Some  of  the  parasitized  hosts,  however,  had  been  washed  from  the 

leaves  to  the  ground  by  the  rain.  'Phe  results  are  shown  in  the  attached  tables. 
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The  tallies  serve  to  make  clear  tlie  fact  that  at  least  as  early  as  Oetolier  12th, 

hiheriiation  had  eoiiuneneed,  hut  that  by  <   tctoher  2l)th  oulv  2S.5  |)ereeiit  were  in 

that  state,  the  reinainini;  eventually  eiiu'rijiui;  as  adults.  After  <   letoher  2l)th,  how- 

ever, table  1\'  shows  that  nearly  SO  per  cent  of  the  parasites  had  not  eiuerijed  u]i  to 
the  time  of  killiui;  frosts  (Nov.  20th  and  a   few  days  earlier),  or  were  hibernating, 

d'he  data  is  not  as  eonelusive  as  desirable,  for  it  may  be  urged  that  the  ob.servations 
were  not  continued  late  enough  to  state  definitely  whether  or  not  the  adults  issued 

after  November  20th,  and  then  hibernated.  Hut  as  evidence  against  this,  I   otter  the 

fact  that  adults  failed  to  i.ssue  from  10  fif  the.se  tagged  hosts  up  to  the  middle  of 

December,  they  having  been  carried  to  \Yashington,  D.  (’.,  in  vials  and  couliued  in 
the  laboratory. 

Another  fact  indicating  hibernation  as  a   larva  in  the  host,  is  that  no  material 

increase  in  length  of  life  could  be  noticed  in  the  adults  in  the  late  jiart  of  (letoher 

and  in  November.  In  reality,  they  .seemed  to  perish  more  easily  at  that  time  than  in 

the  summer.  During  the  ob.servations,  mo.st  of  the  adults  issued  during  warm  sjiells. 

Incre.\se  in  Numbers  During  a   Sea.son. 

Assuming  that  the  average  number  of  eggs  deposited  by  a   female  is  30,  a   con- 

■servative  e.stimate,  and  that  at  lea.st  half  of  these  will  jiroduce  other  females,  the 

jirogeny  of  a   single  pair  for  such  a   season  as  1004  in  Texas  would  total  to  the  un- 

thinkable number  of  3,  031,  721,  2(i(),  073,  800,  781 , 2.50,  as  showTi  iu  the  accompany- 

ing talile  by  generations. 
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Generation 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

[0 

11 

12 

13 

14 

15 

1(1 
17 
IS 

Table  I'.  Progcnij  of  a   Single  Pair,  hi/  Genemtinns. 

No.  of  descendants.  Remarks. 

30  De.sce]Klants  of  liibernating  female. 450 

6750 
101,  250 

1,518,750 

22,  781,250 

341,  718,  750 

5,125,  781, 2.50 

7(1,  886,  718,  7.50 

1,  1.53,300,  781,250 

17,299,511,718,  7.50 

2.59,  492,  67.5,  781,  250 

3,892,390, 1.36,718,  750 

,59,  .885,  8.52,  050,  781,  2.50 

.898,  2.87,  7.80,  761,  718,  7.50 

13,  474,  316,  711,  42.5,  781,  250 

202,  114,  7.50,  671,  3,86,  718,  7.50 

3,  031,  721,  260,  073,  .800,  781,  250 

All  of  this,  of  course,  i.s  purely  speculation,  for  we  have  no  means  of  actually 

obtaining  vital  .statistics  of  this  kind.  No  allowances  have  been  made  for  mortality 

in  the  rejtroduciug  females,  or  in  the  young,  and  in  order  to  make  the  calculation  as 

conservative  as  possiltle,  the  totals  should  |)robal>ly  be  halved,  on  the  theory  that  but 

half  of  the  female  ilesccndants  in  any  one  generation  survive  to  reproduce.  This 

would  .still  leave  us  in  a   maze  of  uuthinkaftle  totals.  The  figures  are  merely  intro- 

duced to  show  the  possibilities  in  rapid  rc|)roduction  present  in  this  important  egg- 

parasite,  and  no  claim  i.s  made  that  they  rejire.sent  anything  like  artiial  fact. 

IdlTdfATUKE  UEFEKREl)  TO. 

1,892.  Howard,  Lelaud  OssiaTi.  Proc.  U.  S.  Nat.  Mu.seum,  5Yashington,  XIV 

(1891),  i>.  .577. 

1905.  (.^naiutance,  .\ltus  larcy  and  Charles  Thomas  Brues.  The  Cotton  Boll- 

worm.  Bull.  No.  .50,  Bureau  Ent.,  U.  ,8.  Dej).  Agric.,  AYashington,  p.  117. 

1906.  Froggatt,  ̂ Yalter.  Agric.  (fazette  New  South  Wales,  Sydney,  XVII,  ]>p. 
39CE391. 



1907] FOUR  USEFUL  HOOKS 87 

FOl’H  rSEFFL  HOOKS. 

Tiik  iiicira.sinir  and  wclciniie  dill'eri'iitiation  lictwccn  iiiaiiiials  for  the  idcntifi- 

cati{)n  of  insects  on  the  one  hand,  and  text-hooks  for  llie  study  of  entoinoloi;y  on  the 

other,  has  already  led  many  an  ainatenr  entomolojiist  to  seek  a   lietter  ae(iuaintanee 

witli  hioloifieal  lit<'ratnre  in  General;  and  f;ainin<;  it,  to  find  new  sijfiiifieanee  iti  the 

common  |)henomena  of  insect  life  which  he  has  heen  stndyin};.  Kiitomologists  are 

more  and  more  coming  to  he  hioloj;ists. 

Dr.  Folsom’s  “   Fntomoloey,”'  puhlished  more  than  a   year  a<;o,  is  an  ailmirahle 

treatise  on  insect  life  in  its  hiolojj;ieal  as|)eets.  d'o  students  reniolt'  from  the  lar^iw 

lihraries  it  hrines  a   masterly  snmmary  of  a   widely  scattered  literature.  Its  chapter 

oil  Auatoniy  and  Fhvsiolo<ry  is  full  of  valuahle  ideas  for  teachers,  to  whom  the  quality 

of  the  illustratimis  must  jiartieularly  commend  the  hook.  Its  very  fair-minded  pre.s- 

imtation  of  the  vexed  suhjeet  of  .Vdaptive  Coloration  will  abate  the  prejuiliees  and 

perhaps  inqu-ove  the  judgment  of  those  who  ailventure  upon  this  tempting  cround. 

'I'he  treatment  of  the  inter-relations  of  insects  and  plants  is  so  flood  that  one  wishes 

it  were  mueh  more  extensive.  'File  fifty-eight  jiages  of  hihliogra])hy  at  the  end  of 

the  volume  would  a'lone  entitle  it  to  a   place  in  every  entomologist's  library. 

'File  hook  contains  few  errors.  .V  very  obvious  one  is  in  the  statement  of  the 

approximate  unmher  of  species  of  Coleojitera,  on  ]>age  IS. 

Frofe.ssor  Metcalf’s  “(trganic  Evolution,”'  now  in  its  second  edition,  is  a   very 

useful  synopsis  of  eurfent  evolutionary  theory.  It  is  interesting  to  note  how  largely 

entomology  has  contributed  to  the  evidence  here  brought  together,  though  we  may 

jicrhaps  demur  a   little  at  the  space  given  to  those  time-honored  but  dubious  exani|)les 

of  “terrifying  attitudes”  furnished  by  the  r>epidopfera.  'Fhe  author’s  own  faith  in 

them  is  not  declared,  but  the  jiietures  give  them  undue  promineiiee.  On  the  whole, 

however,  the  book  is  well-balanced,  and  should  .save  its  readers  from  some  of  those 

hasty  interpretations  of  ob.served  phenomena  to  which  beginners  are  so  prone. 

'Fhe  experimental  work  of  Fischer,  Staudfuss,  Fictet,  Cuenot,  (iralin  von  Lin- 

den, Fonlton,  Cram])ton  and  many  other  investigators  is  eonci.sely  summarized,  with 

admiralile  illu.stratious,  in  Professor  Morgan’s  “Experimental  Zoology.”^  'Fhe 

*   Entomolojcy,  with  special  reference  to  its  biolo^jical  and  economic  aspects.  By  Justus  Watson  Fol- 

som, Sc.  I).,  Instructor  in  Entomoloi^^v  in  the  Ihuversity  of  Illinois.  Philadelphia:  P.  Blakiston's  Son  Co. 
-   An  Outline  of  the  Theory  of  Organic  Evolution,  with  a   dei?cription  of  some  of  the  plienomena  which 

it  explains.  By  Maynard  M.  .Metcalf,  Ph.  I).,  Professor  of  Bioh)gy  in  the  Woman’s  College  of  Baltimore. 
Second  edition,  revised.  New  York:  The  .Macmillan  Co. 

3   Experimental  Zoology.  By  Thomas  Hunt  Morgan,  Professor  of  Experimental  Zoology  in  Columbia 

University.  New  York:  The  Macmillan  Co. 
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necessarily  brief  chapters  are  supplemented  by  excellent  bibliographies.  Every 

beginner  in  entomology  who  embarks  upon  experiments  to  ascertain  the  effects  of 

heat,  light,  and  changes  of  food  upon  insects,  or  attempts  the  breeding  of  hybrids, 

will  find  this  book  indispensable.  Not  only  will  it  tell  him  what  others  have  done  in 

the  same  line;  it  will  also  give  him  a   broad  idea  of  modern  experimental  research 

and  its  attaineil  results,  and  awaken  in  him  a   new  zeal  for  the  investigation  of  nature. 

For  very  practical  service  in  enal)ling  a   novice  to  identify  his  captures  or  ascertain 

food-plants,  Mr.  F'orbes’s  “Field  Tables  of  Lc|)ido]>tera will  be  found  of  value. 
As  now  pul)lished  in  neat  ])amphlet  form,  these  tables  are  an  amplification  of  those 

given  in  Dr.  Hodge’s  “Nature  Study  and  Life.”  Though  marred  by  serious  typo- 
graphical errors,  and  in  places  (as  in  the  (flossary)  l)y  incom})letene.ss  of  statement, 

the  work  exhilfits  many  helpful  features  and  much  iiigenuity  of  arrangement. 
\V.  L.  AY.  F. 

■Field  Tables  of  Lepidoptera.  By  William  T.  Jl.  Forbes.  Worcester,  Mass.:  F'or  Sale  by  Davis  &   Ban- 
nister. 
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EXPLANATION  OF  PLATE  II,  WITH  DESCRIPTION  OF  NEW  VARIETY 

OF  LIMENITIS  URSULA. 

BY  II.  II.  NEWCOMB,  BOSTON,  M.VSS. 

Fig.  1,  Theda  critoln,  Ilewit.son,  c?,  Piitagonia  IMt.s.,  Arizona.  (E.  J.  Oslar.) 

Fig.  2,  Lijraena  pscu/larr/wlu.t  var.  arizonen.ti.t,  Edw.,  herinajilirodiu?;  Id’tsiile  c?, 
right  side  9.  I Iiiacliuca  Mts.,  Arizona.  (E.  J.  (Xslar.) 

Fig.  3,  Papitio  poli/xene.t,  Fabr.  ij',  aberrant;  lacking  the  inner  row  of  yellow 

spots  acTo.‘s  the  jiriinarie.s.  Albany,  N.  Y.  (J.  II.  ('ook.) 

Fig.  4,  Melilaea  phaeton,  Dru.,  (S',  aberrant;  having  but  one  row  of  white  spots 
across  the  wings  and  with  the  marginal  lumiles  absent.  Milton,  Mass.  (II.  II. 

Newcomb.) 

Fig.  5,  M.  phaeton  var.  saprrto,  Strecker,  c?,  (underside).  Milton,  Mass.  (W. 

I).  Denton.)  I   have  another  from  the  same  locality  on  which  the  white  is  more 
dilfnsed  but  less  distinct. 

Fig.  fi,  C'o/w.9 /i/uVofZicc  Godt.  $   aberrant;  the  primaries  lieing  melanie.  Sharon, 
Mass.  (A.  C.  Sampson.) 

Fig.  7,  Limmitis  unula  var.  alhofa.'ieiatn,  Newcomb,  c?.  (Previously  figured, 

uncolored.  Psyche,  Vol.  XI,  PI.  III.)  Sharon,  IMass.  (A.  C.  Sampson.)  See 

description  on  next  page. 

Pdg.  S,  same  as  above,  9   .   Bedford,  Mass.  (L.  W.  Swett.) 

Fig.  9,  Chnjsophanu.'i  htjpophlceu.'i  Bdv.  S   aberrant;  left  side  normal,  right  side 
var.  fa-iciata  Streck.  Sharon,  Mass.  (A.  C.  Sampson.) 

Fig.  10,  C.  hypophlaeas  var.  fasciata  9   ,   albinic.  Princeton,  jMa.ss.  (L.  4V. 

Swett.) 

Fig.  11,  C.  hypophlaeas  var.  fasciata,  S,  W   ellesley,  Mass.  (II.  II.  Newcomb.) 

Fig.  12,  Phyciodes  thaws,  var.  paekardii  Saund.  S-  Sharon,  Mass.  (A.  C. 

Sampson.) 

Fig.  13,  P.  thaws.  Dm.  9   alliinic.  I   believe  this  examjile  of  albinism  to  be 

iinicjue  in  this  species.  Dorchester,  IMass.  (II.  II.  Newcomb.) 

Fig.  14,  Limenitis  sp.  S-  This  butterfly  which  has  been  previously  figured  in 

Psyche  (Vol.  XI,  PI.  1,  fig.  4)  but  uncolored,  may  be  a   cross  between  archippus 

Cram,  and  Ursula  P'abr.  as  suggested  by  Field  (Psyche,  Vol.  XI,  ]i.  1).  There  are 
certainly  some  grounds  for  this  as.sumption:  for  instance  the  marginal  row  of  white 

dots  on  the  upper  surface  is  distinctly  traceable  to  archippus,  while  on  the  under  side 
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the  ferruginous  basal  patches  are  cliaracteristic  of  ur.mla.  Except  for  the  latter 

]   should  unhesitatingly  say  it  was  a   suffused  form  of  archippus.  Taken  at  Sherborn, 

hlass.,  by  the  late  A.  L.  Babcock  in  1895  and  presented  to  me  by  A.  P.  Morse.  There 

is  in  the  Academy  of  Arts  and  Sciences,  Brooklyn,  N.  Y.,  a   similar  specimen  taken 

by  Ernest  Shoemaker  at  Washington,  D.  C. 

All  of  the  above  diiirnals  are  in  my  collection. 

L.,  Ursula  var.  alhojasciata  new.  (Plate  II,  figs.  7   and  8).  A   dimorphic  form  of  Ursula  hav- 
ing a   mesial  white  band,  of  varying  width,  extending  across  all  the  wings  from  near  the  middle 

of  the  costa  to  the  inner  margin  of  the  hind  wings  about  one-third  the  distance  from  the  anal 
angle  and  reappearing  on  the  under  surface.  Outside  the  white  band,  on  the  upper  .side  of  the 
secondaries,  there  is  a   row  of  light  blue  spots  sometimes  merging  into  a   continuous  streak. 

These  are  replaced  below  by  the  usual  ferruginous  spots  of  Ursula.  There  is  very  little,  if  any, 
red  on  the  secondaries  above  as  on  the  arthemis  cj’ . 

Habitat,  so  far  as  reported,  Mass.,  eastern  N.  Y.,  and  vicinity  of  Jersey  City. 

Types,  2   c?  c?  and  2   $   9   in  my  collection. 

Co-types  Ic?  and  19,  Maseum  of  Comparative  Zoology,  Cambridge,  Mass., 
and  1   9,  collection  of  Henry  Wormsbacher. 

This  variety  is  readily  ilistinguishable  from  the  species  it  closely  resendtles, 

L.  arthemis  Drury,  by  one  familiar  with  both  insects.  On  fresh  specimens  the  ground 
color  of  the  wings  above  in  the  basal  area  has  a   very  different  tone.  On  Ursula  and 

its  varieties  there  is  a   bluish  cast  while  on  arthemis  the  same  dark  or  nearly  black 

region  has  a   brownish  hue.  Other  points  to  be  considered  are  size,  habitat,  width 

and  position  of  the  wdiite  band,  the  amount  and  shade  of  the  blue  on  the  secondaries 

above  and  as  before  indicated  the  presence  or  absence  of  red  on  males. 

Proserpina  Edw.  is  generally  conceded  to  be  a   variety  of  arthemis  (a  view  which 

I   take),  although  some  writers  have  suggested  that  it  might  be  a   hybrid  with  Ursula. 

The  strongest  argument  to  support  this  theory  is  the  fact  that  the  ranges  of  the  two 

species  overlap.  No  such  claim  can  be  made  with  regard  to  alhojasciata,  however, 

as  it  has  been  taken  in  localities  where  arthemis  is  unknown,  such  as  Staten  Island, 

Long  Island,  N.  Y.,  and  Jersey  City.  It  has  also  been  taken  near  Boston.  Has 

arthemisl  It  seems  very  doubtful.  All  the  recorded  captures  I   have  been  able  to 

trace  have  turned  out  to  be  albofasciata.  There  are  several  such  specimens  in  the 

Museum  of  Comparative  Zoology  at  Caml.)ridge  —   one  from  Maklen,  another  from 

Wollaston,  etc.,  wrongly  identified  as  arthemis.  We  must,  then,  revise  our  records. 

If  albofasciata  is  a   sport  we  should  expect  to  find  intergrades;  and  we  do  find 

them  in  abundance,  from  those  having  the  merest  trace  of  a   white  band  across  the 
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fore  wings  to  such  ex;im])Ie.s  as  fig.  8.  Fully  20  jmw  emit,  of  the  ur.vda.s-  taken  hy 

me  in  eastern  Ma.s.sachusetts  exhibit  a   tendency  towards  the  development  of  this 
character. 

It  has  been  my  privilege  to  examine  a   fine  sjiecimen  of  this  variety,  taken  by 

Henry  Wormsbacher  near  .Jersey  City,  of  which  lu'  writes  as  follows:  —   “'Fhe  bntti-r- 

fly  1   ca])tnrcd  has  nothing  to  do  with  arthemi.s,  but  is  a   true  ur.s-ula,  more  green  in 
color  like  the  form  viridvi  and  with  broad  white  bands  across  the  two  wings.  There 

are  no  markings  whatever  in  the  .specimen  which  are  found  in  arthcmi.s  and  it  is  by 

all  means  a   new  variety.  I   do  not  think  it  necessary  to  make  a   sketch  or  jihoto  of 

same,  jnst  take  a   greenish  ur.nila  $   and  put  white  bands  on  it.” 
In  view  of  the  above  facts  and  after  several  years  of  carcfnl  investigation,  includ- 

ing the  examination  of  scores  of  specimens,  I   am  hnl  to  the  [lositive  conclusion  that 

interbreeding  of  urmila  and  (irlliemis  is  in  no  way  responsible  for  this  variety. 

THE  NEWARK  ENTOMOLOGICAL  SOCIETY’S  LOSS. 

The  headquarters  of  the  Newark  Entomological  Society  on  the  fourth  floor  of 

the  Newark  Turn  Hall  was  completely  destroyed  by  fire  in  the  early  morning  of 

June  3rd,  1907.  The  conflagration  not  only  demolished  the  entire  building  but 
resulted  in  the  lo,ss  of  three  lives. 

The  property  of  the  Society  consisted  of  a   forty  drawer  cabinet  containing  one 

thousand  specimens  of  Lepidoptera  and  two  thousand  five  hundred  specimens  of 

Coleoptera,  mostly. representing  local  forms,  besides  a   small  collection  in  other  orders; 
also  a   bookcase  with  one  hundred  and  ten  bound  volumes  and  three  hundred  and 

si.xty-five  unbound  volumes  and  pamphlets.  All  of  this  property  was  consumed 

by  the  flames  except  a   few  books  that  were  in  the  hands  of  members.  This  collection 

was  the  accumulation  of  over  twenty  years  of  the  Society’s  existence  and  as  the  loss 

is  only  j>artially  covered  by  insurance  it  will  be  a   long  time  bi'fore  it  can  be  replaced. 

Some  of  the  books,  perhaps,  can  never  be  oVhained  again. 

The  Society  will  be  e.xceedingly  grateful  for  any  help  in  the  way  of  rebuilding 

the  library  that  may  be  given  it.  Phitomologists  are  earnestly  invited  to  send  sepa- 

rates of  their  papers  or  other  publications  that  they’ may  have  in  duplicate  for  which 
the  costs  of  transmission  will  be  gladly  refunded.  Until  the  Society  is  again  estab- 

lished in  jiermanent  quarters,  [)arcels  should  be  addressed  to  the  secretary  at  New 

Brunswick,  New  .lersey. 

JoitN  A.  Giiossbeck,  Sec’y. 
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LIFE  HISTORIES  OF  NORTH  AMERICAN  GEOMETRIDAE.— LXVIII. 

BY  HARRISON  G.  DYAR,  WASHINGTON,  D.  C. 

Caberodes  confusaria  Iliihner.  Dr.  Packard  reproduces  a   figure  of  Alibot’s  as 
the  larva  of  this  species  (Mon.  Geoin.,  j)l.  xiii,  fig.  18);  but,  as  appears  from  the  text, 

this  is  the  larva  of  floridaria  Guen.,  and  in  any  case  does  not  agree  with  that  of  con- 

fusaria,  having  humps,  whereas  that  is  smooth.  Mr.  Bruce  mentions  (Ent.  Amer., 

iii,  47,  1887)  that  the  larvae  were  swept  from  clover,  but  gives  no  description.  The 

present  is,  therefore,  the  first  account  of  the  larva . 

Egg.  Subcylindrical,  the  micropylar  end  evenly  truncate,  the  flat  area  nearly 

as  large  as  the  central  diameter;  other  end  rounded,  the  two  fliameters  nearly  ecpial; 

about  20  longitudinal  ribs,  even,  sharp,  white  crested,  stopping  at  the  edge  of  the 

truncation,  slightly  beaded;  cross-striae  fine,  obscure;  micropylar  disk  coarsely 

reticulated  at  the  edge,  finer  centrally.  Bluish  green,  turning  to  dull  red,  the  ribs 

and  reticulations  white.  Size,  .9  X   .6  X   .5  mm.  Hatched  in  twelve  days. 

Stage  I.  Head  rounded,  black,  slightly  shining,  epistoma  white;  width  about 

.5  mm.  Body  moderate,  rather  stout,  the  feet  normal.  Dark  vinous  brown,  banded 

with  grayish  white;  two  narrow  bands  on  thorax,  between  the  feet  a   little  irregularly 

edged  and  confusedly  mottled;  five  alrdominal  transverse  bands,  half  as  broad  as  the 

intervening  spaces,  situated  anteriorly  on  joints  5   to  9,  cut  by  a   narrow,  thread-like 

subdorsal  line,  which  widens  at  its  posterior  junctions  with  the  dark  areas;  the  bands 

are  narrowed  ventrally  and  divided  by  a   Irroad  adventral  and  narrow  medioventral 

lines.  A   trace  of  a   dark  dorsal  line,  cutting  the  white  bands  anteriorly  on  the  seg- 

ments. Joints  10  to  13  with  narrow  subdorsal  and  broad  blotchy  subventral  white 

longitudinal  lines.  Feet  dark,  concolorous. 

Stage  II.  Head  quadrate  rounded,  slightly  bilobed,  wider  than  high;  vinous 

black,  epistoma,  antennae  and  two  vertical  mottled  lines  over  the  lobes  white;  width, 

.7  mm.  Body  moderate,  feet  normal,  situated  well  posteriorly,  segments  annulate. 

Dark  vinous  brown;  a   dorsal  row  of  semi-elliptical  white  spots,  each  cut  from  the 

truncated  end  by  a   dark  line,  on  joints  5   to  9;  large  mottled  lateral  blotches,  partly 

cut  liy  the  subventral  fold;  slight  white  mottling  subdorsally  especially  on  the  tuber- 

cles of  joints  2-5  and  10-13;  venter  dotted  on  the  tubercles.  Thoracic  feet  black; 

anal  feet  large,  dark,  with  a   white  outer  line.  Setae  inconspicuous;  no  humps  nor 

elevations.  A   medioventral  white  band  cut  by  a   longitudinal  line  and  the  annulet 
incisures. 
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Stage  III.  Head  rounded  ([uadrate,  wide;  vinous  l)Iaek,  a   broad  mottled  erect 

white  band  on  the  face  of  each  lobe,  diver<fent  below;  a   while  trian;;le  in  the  elypeus; 

epistoma  and  bases  of  antennae  white;  width,  I   nun.  Body  robust,  weakly  annulate, 

colored  as  before;  the  dorsal  and  other  white  patches  more  mottled  and  cut  by  the 

jiround  color,  which  is  darker,  vinous  blackish,  'rnbereles  in  the  lateral  patches 
lumpy  white. 

Stage  7F.  Head  as  before,  black,  epistoma  white,  white  tlilfnsed  dotlings 

broadly  over  the  angles  of  the  lobes  and  slightly  in  the  elypens;  rounded  (piadrate, 

as  high  as  wide,  antennae  and  mouth  dark;  width  1.4  mm.  Body  moderate,  normal, 

uniform;  vinous  black,  annulate;  dotted  white  subdorsal  line  on  joints  2-4,  a   cordate 

white  mark,  containing  a   dark  dot  in  each  lobe  on  joints  5-10,  centered  by  tubercle  i, 

the  white  cut  by  the  annulet  incisures,  obscurely  joined  by  a   geminate  dorsal  band 

posteriorly;  on  joints  10-13  a   waved  broken  subdorsal  banil,  roughly  imitating  the 

cordate  marks;  a   series  of  segmental  white  patches  on  joints  7-9,  joined  by  a   broad 

white  band  on  joints  8-12,  becoming  a   narrower  band  anteriorly  and  posteriorly, 
running  narrowly  onto  the  foot  on  joints  10  and  13.  Venter  obscurely  white  streaked, 

with  a   pale  medio-ventral  band,  dark  centered;  small  white  dots  laterally,  especially 

at  tubercles  ii  and  iii.  Orange  blotches  in  the  white  lateral  markings.  With  growth 

the  markings  faile  and  become  yellowish,  bnt  leave  a   bright  white  lateral  spot  on 

joints  5,  6   and  7,  largest  on  joint  7. 

Stage  V.  Head  rounded  cpiadrate,  thick,  as  high  as  joint  2,  scarcely  bilobed; 

dull  black,  with  angular  white  dots  over  the  sides  and  in  elypeus,  forming  a   short 

black-dotted  band  on  the  vertices  of  the  lobes;  epistoma  white;  width,  1.8  mm. 

Body  robust,  uniform,  feet  normal;  leather  brown  (dead-leaf)  dotted  with  black;  a 

waved  smoky  black  subdorsal  line,  the  cordate  white  si()ots  lost  in  the  brown  ground, 

leaving  only  a   little  white  mottling  about  tubercle  i,  and  whitish  bars  on  the  otherwise 

concolorous  cervical  shield  and  anal  plate;  faint  linear  white  lateral  line,  black  edged; 

large  white  spots  about  the  spiracles  on  joints  5-10,  faint  posteriorly,  involving 

tubercle  iii  by  a   lobe;  an  orange  spot  about  tubercles  iv  and  v.  Venter  with  numer- 

ous indistinct  lines  of  blackish  and  brown,  snbgranular,  dotted  by  whitish.  Thoracic 

feet  dark;  the  abdominal  ones  of  joint  10  white  lined,  of  13  large,  marbled,  with  a 

whitish  l)and  anteriorly  that  joins  a   faint  stigmatal  band  conn)osed  of  the  confluence 

of  the  stigmatal  patches  on  joints  9-13';  a   reddish  tinged  stigmatal  band  on  joints  2—4. 
Stage  IT.  Head  rounded  (piadrate,  thick,  the  vertex  roundedly  divided,  level 

with  joint  2;  colored  as  before  but  the  white  more  extended,  .so  that  the  ground  color 

is  white  with  crinkled  and  dotted  dark  brown  marks,  which  are  confluent  over  the 

sides  and  broadly  each  side  of  the  median  suture,  and  form  a   border  within  the 
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brown,  from  small  shining  tubercles,  normal;  width,  2.4  mm.  Body  robust,  cylin- 

drical, uniform,  tubercle  i   of  joint  12  slightly  enlarged,  the  thorax  a   little  smaller,  no 

humps.  Coloration  essentially  as  before;  segments  wrinkly  annulate,  smooth  around 

the  spiracles;  carneous  brown,  olivaceous  yellowish  on  the  sides,  shaded  with  black- 

ish; thorax  under  lens  pinkish  white,  dotted  with  brown-black,  leaving  subdorsal 

and  stigmatal  pale  shaded  bands,  touched  with  ocherous;  a   square  l.)lack  patch 

laterally  on  joints  3   and  4;  subventral  region  blackish  shaded;  feet  dark  brown. 

Abdomen  dorsally  (under  lens)  white,  dotted  tliickly  with  ocherous  and  sparsely 

with  black;  a   waved  subdorsal  black  shade  composed  of  dots  and  disappearing 

largely  under  a   lens;  sides  olive  shaded,  a   large  white  bilobed  spot  about  tubercle 

iii  and  the  spiracle,  another  on  tubercle  v   and  an  ocherous  one  on  tubercle  iv,  distinct 

on  joint  6,  fainter  on  joints  5   and  7,  lost  in  a   lilacine  shade  on  joint  8   and  running 

into  a   band  on  joints  9-13.  ^'enter  ilotted,  showing  broad  pale  medio-ventral  band, 
narrower  dark  one  each  side,  narrow  pale  one,  to  a   broader  dark  one  over  tubercles 

vi-vii,  all  rather  evanescent  under  a   lens;  a   straight  subdorsal  shade  on  joints  10-13, 

broken  into  oblique  shades  of  dots;  tubercle  i   of  joint  12  white;  anal  shield  and  leg 

plates  darkly  marked  on  a   white  ground.  Tubercles  small,  black;  setae  short, 

stiff,  brown. 

The  larva  spun  a   slight  cocoon  between  leaves  and  pupated  at  once;  adult 

issued  in  about  four  weeks. 

Food  plant,  dandelion.  The  larvae  were  offered  a   variety  of  plants  and  chose 

this  one.  Probably  they  will  eat  a   number  of  low  plants.  Larvae  from  Washington, 
D.  C. 

A   L.\RGE  number  of  European  and  American  entomologists  attended  the  summer 

meeting  of  the  Entomological  Society  of  America,  held  on  August  22  in  connection 

with  the  Seventh  International  Zoological  Congress  in  Boston.  The  auditorium  of 

the  Boston  Society  of  Natural  History  was  w'ell  filled,  and  several  very  interesting 
papers  were  presented.  Dr.  Henry  Skinner  of  Philadelphia  presided.  After  the 

meeting  the  Cambridge  Entomological  Club  entertained  its  guests  at  a   smoker  in 
the  Grundmann  Studios  on  Clarendon  Street. 
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A   REVIEW  OE  THE  SPECIES  OF  THE  CEXUS  ROMRYUUS  OF 

'I'lIE  E.\STER\  UNTFEl)  STATES. 

KV  CHARLES  W.  JOHNSON,  BOSTON,  MA.SS. 

Since  imikinw  a   .study  of  the  types  of  Bomhylius  lancijer  ( ).  S.,  in  the  Museum 

of  (Yiuparative  Zoology,  together  with  a   eoinparisoii  of  the  de.seriptioii  of  li.  mexi- 

emuis  Wiecl.  and  philadelphicus  Maecp,  1   hud  that  there  is  a   mistaken  ideutiheation 

of  two  of  our  eastern  sjieeies,  and  that  the  specimens  referred  to  li.  hincifrr  and 

philadelphicux  in  tlie  New  .ler.sey  List,  repre.sent  two  undeserihed  species,  while 

another  undescribed  form  has  been  confounded  with  Julvihaxi.x  INIaccj.  {=  atricep.^ 
Loew). 

Considering  the  apparently  short  duration  of  life  of  the  adults  of  such  readily 

recognized  species  as  B.  major,  pijgmaeux,  piilchcllus  ami  varius,  the  time  of  aiipear- 

ance  undoubtedly  constitutes  an  imjiortant  factor  in  determining  clo.sely  related 

species.  This  feature  requires  a   more  careful  study  than  I   am  now  able  to  give, 

and  while  I   have  a   large  and  carefully  collected  .scries,  their  relationship  and  time  of 

appearance  was  not  understood  at  the  time  they  were  collecte<l.  Owing  to  the  fact 

that  they  are  so  easily  denuded,  specimens  should  be  collected  with  the  greatest  care 

for  denuded  specimens  are  neither  beautiful  nor  u.seful.  Their  life  histories  would 

also  prove  an  interesting  line  of  study.  As  far  as  known  they  are  parasitic  upon  bees, 

chiefly  Andrena  and  CollHes. 

F'rom  the  latitude  of  Philadelphia  northward  to  Massachusetts  the  species  can 
be  divided  provisionally  into  two  groups: —   those  appearing  in  the  spring,  and  those 

which  appear  in  the  summer;  B.  major,  pi/gmaru.x,  pulchellus  and  fiilviha-xis  repre- 

senting the  spring  forms,  and  B.  mexicanus,  incanus,  fraudulenius,  variu.s  and  ••iub- 
varius  those  of  the  summer.  Eor  B.  validux  I   have  no  date  of  capture. 

T.able  of  Species. 

1.  Wings  with  the  anterior  half  brown,  which  is  sinuous  and  sharply  defined  pos- 

teriorly ...........  major  J,. 

Wings  with  the  basal  portion  brown  and  spotted  with  brown  posteriorly  .   2 

Wings  with  the  basal  portion  brown,  which  is  gradually  evane.sccnt  po.steriorly  8 

2.  Wings  with  the  spots  more  or  less  coale.scent  and  forming  three  (luite  distinct 

oblicpie  cross-bands  .......  pulchellus  Imew. 

Wings  with  six  or  seven  spots  on  the  hyaline  portion  .   .   pygmocus  Fab. 
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Pile  grayish  white  .........  inca7ius  n.  sp. 

Pile  yellowish  ...........  4 

Pile  yellowish,  the  black  hairs  predominating  on  the  abdomen 

AVings  with  the  posterior  portion  strongly  tinged  with  brown 

Wings  with  the  posterior  jwrtion  grayish  hyaline 

Sternum  with  black  pile,  large  species,  12  mm.  . 

Sternum  with  white  pile,  small  species,  6-S  mm. 

Proboscis  nearly  as  long  as  the  body,  large  species,  12  mm. 

Probo.scis  only  one-half  the  length  of  the  body,  small  species. 

6 

7 

varius  Fab. 

suhcai-itis  n.  sp. 

validus  Loew. 
5-S  mm. 

jmudiilenius  n.  sj). 

Third  joint  of  the  antennae  long  and  narrowly  lanceolate,  large  species,  10-12 
mm       vw.riranufi  Wied. 

Third  joint  of  the  antennae  more  broadly  lanceolate,  small  species,  6-8  ram. 

julvibafiis  IMaccp 

Bombylius  major  Linn. 

This  is  the  ino.st  common  and  widely  distributed  of  any  of  the  species.  It  is 

found  from  the  (lulf  of  Mexico  to  Canada,  from  the  Atlantic  to  the  Pacific,  and 

throughout  Eiiroj)e  and  Northern  Asia  to  .Japan.  In  Louisiana  it  makes  its  appear- 

ance in  INIarch,  in  Colorado  in  April.  In  the  vicinity  of  Philadelphia  it  is  found 

from  April  9,  to  May  19,  depending  on  the  season.  Waltham  and  Wellesley, 

Mass.,  INIay  6   to  9. 

Bombyliu.s  pygmaeu.s  Fabricius. 

This  species  as  a   rule  seems  to  be  more  northern  in  its  distribution,  although 

recorded  from  Virginia.  I   have  not  been  able  to  obtain  the  species  south  of  New 

Jersey,  Jamesburg,  i\Iay  4,  and  Passaic  Co.  IMay  14.  In  i\Iassachu.setts  the  species 

seems  to  be  cpiite  common  at  Auburndale  (Riverside)  May  7,  and  Waltham,  May  .30. 

It  has  also  been  taken  by  (Mrs.  A.  T.  Slosson  at  Franconia,  N.  II.,  and  by  (Mr.  G. 

Chagnon  at  Montreal. 

Bombylius  pulchellus  Loew. 

A   beautiful  little  species  very  common  in  the  vicinity  of  Philadelphia,  from  April 

29  to  (May  21,  according  to  the  season,  but  only  remaining  about  a   fortnight  during 

any  one  year.  I   have  a   specimen  from  New  York,  collected  by  (Mrs.  Slosson,  and 

have  received  specimens  from  Prof.  C.  II.  Fernald,  collected  at  Amherst,  Mass., 

May  17  and  19. 
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Bombylius  FtJLViHASis  Miicquart. 

B.  jidvilmfiiK  Macq.  Dij)!.  Exot.  V,  S2,  1855. 

B.  atriccps  Loew,  Cfiit.  IV,  49,  lSfi5. 

There  seems  to  be  no  dout)t  tliat  Maec|imrt’s  name  will  have  to  he  adopted 

for  this  species  —   “   Long.  2|,  1.  9   .   Troni])e  longue  de  deux  lignes.  Barhe  hlanche. 

Face  fl’un  noir  hiisant.  Front :   le  tiers  anterieiir  d’nn  noir  mat,  a   leger  duvet  fauve; 

les  deux  tiers  posterieurs  d’un  tioir  luisant,  a   ])oils  noirs.”  The  size  can  only  apply 

to  this  species  and  not  to  the  specimen  of  “ phUadelphicus"  which  Baron  Osten 

Sacken  found  with  it  — see  O.  S.  Cat’l.,  note  1.50,  p.  2.'hS. 
This  species  which  often  clo.sely  re.semhles  the  following,  is  distinguished  hv  its 

smaller  size  (6  to  S   mm.),  duller  yellow  j)ile,  with  slight  hands  of  hlack  hairs  on  the 

abdomen,  and  the  shorter  and  Irroader  third  antennal  joint.  Although  widely  di.s- 

trihuted  it  seems  to  he  quite  local.  I   have  only  taken  it  at  Clementon,  X.  .1.,  where  it 

can  he  obtained  in  great  numbers  on  the  flowers  of  the  Sand  Myrtle  {LeioplujUum 

huxifolium  Fll.),  iNIav  9-16.  It  has  been  collected  by  Mr.  B.  II.  Walden  at  New 

Haven,  Conn.,  iMay  25,  by  Dr.  Ceo.  Dimmock,  at  Springfield,  Ma.ss.,  May  22  and  In- 
Mrs.  Slosson  at  Charlotte  Harbor,  Fla. 

B0MBYLIU.S  MEXIC.V.NUS  Wiedemann. 

B.  philadelphicus  IMaccj.,  Dijrt.  Exot.  H,  1,  [).  09,  pi.  VI,  f.  3. 

This  is  a   larger  species  (10  to  11  mm.)  than  fiilviha.'sis,  with  brighter  and  thicker 

yellow  pile,  black  hairs  rarely  present,  and  a   narrow  lanceolate  third  antennal  joint. 

It  is  usually  found  in  the  greatest  numlrer,  about  three  weeks  later  than  fulvihafiif!. 

It  is  represented  in  my  collection  by  a   specimen  from  Florida  collected  by  Mrs. 

Slosson;  Tifton,  Ga.,  Miiv  16  (G.  R.  Pilate);  Ft.  Washington,  IMd.,  May  26;  Clem- 

enton, Xk  .J.,  iMay  .30;  Riverton,  N.  .1.,  .lune  9-16;  Iona,  X.  .1.,  .Tune  S   (E.  Daecke). 

BoMBYLIUS  INC.AXU.S,  n.  sp. 

B.  philadtdphicus  .Johnson,  in  Smith’s  Cat’l.  X”^.  .1.  In.sccts,  p.  649  (not  of  Mac- 
quart). 

d’.  Face  and  front  covered  with  dense  silvery  white  hair,  vertical  triangle 
black,  with  black  hairs,  antennae  black,  the  third  joint  narrowly  lanceolate,  probos- 

cis about  3   mm.  in  length.  Thorax  grayish  black,  with  white  pile,  the  jiile  on  the 

dorsum  and  scutellum  le.ss  abundant  and  interspersed  with  black.  .Abdomen  covered 

with  long  dense  white  pile,  with  a   slight  tuft  of  black  hairs  on  the  sides.  A   specimen 
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from  Provincetown,  Mass.,  has  two  tufts  on  each  side,  tlie  anterior  one  being  more 

prominent  and  giving  the  appearance  of  a   transverse  band,  although  no  black  hairs 

are  present  on  the  dorsal  portion.  Legs  yellow,  coxae,  bases  of  the  femora,  knees 

and  tips  of  the  tarsi  dark  lirown.  Wings  with  the  anterior  basal  third,  dark  brown, 

varying  somewhat  in  extent  and  intensity.  The  specimens  from  Groton,  Mass.,  are 

noticeably  darker  near  the  veins,  the  posterior  portion  of  the  wing  hyaline,  with  a 

slight  grayish  tinge.  Length,  5-7  mm. 
$   .   Front  grayish  above  the  antennae,  and  with  short  silvery  white  hairs, 

upper  part  and  vertex  grayish  pollinose  with  black  hairs.  The  abtlomcn  has  two 

distinct  bands  of  black  hairs,  the  hairs  procumbent,  the  brown  area  of  the  wings 

less  profused  and  hardly  e.xtending  beyond  the  middle  of  the  first  basal  cell,  in  other 

respects  resembling  the  cJ'. 
The  records  for  this  species  are  at  pre.sent  confined  to  two  states.  In  New 

Jersey  it  was  first  taken  by  the  writer  at  Jamesburg,  Jidy  4,  1893,  on  i\Iay  30,  1897,  a 

single  specimen  was  collected  at  Clementon,  and  on  June  13  of  the  same  year  a   num- 

ber were  taken  at  Atco.  Since  then  (June  8,  1902)  it  has  been  collected  by  Mr. 

E.  Daecke  at  Iona  and  I)v  Dr.  P.  P.  Calvert,  at  Albion,  June  1.  The  first  specimens 

from  Massachusetts  to  come  under  my  observation  were  two,  badly  rubbed,  from 

West  Chop,  IMartha’s  Vineyard,  collected  by  Mr.  Albert  P.  IMorse  July  4,  1893.  On 
June  2-1-27,  1904,  I   collected  a   number  of  specimens  at  Provincetown,  and  at  Groton, 

July  S,  1905.  There  is  a   rubbed  specimen  in  the  Loew  collection  of  this  species 

marked  “sp.  nova  inad.” 
This  interesting  species  I   have  always  found  under  similar  conditions,  i.  e., 

hovering  over  or  alighting  on  the  gray  white  sand  of  an  old  roadway,  the  color  of  the 

sand  and  fly  being  very  similar.  It  resembles  B.  meiopium  ().  S.  from  California, 

but  lacks  the  brown  strip  of  hairs  extending  from  the  shoulders  to  the  base  of  the 

wings  and  also  the  black  femora  of  that  species.  T^es  (c?  9   )   from  Provincetown 

are  in  the  New  England  collection  of  the  Boston  Society  of  Natural  History. 

Bomuylius  srBV.VRius  n.  sp. 

B.  lancijer  Johnson.  In  Smith’s  Cat’I.  N.  J.  Ins.  p.  649,  1890  (not  of  Osten 
Saeken). 

C?.  Face  reddish  brown,  shining,  sparsely  covered  with  long  black  hairs; 

frontal  triangle  covered  with  a   brownish  pollen  and  bearing  long  black  hair;  inferior 

orbits  and  cheeks  white,  with  long  silvery,  white  hairs;  antennae  brownish  black, 

the  third  joint  very  narrowly  lanceolate;  proboscis  6   mm.  in  length.  Thorax  black, 

opaque,  covered  with  a   long  erect  dull  yellowish  pile,  which  is  mi.xed  with  black  on 
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the  post -alar  callus  and  sciitellum;  lower  part  of  the  pleurae  and  sternum  with  white 

pile.  Abdomen,  base  yellowish  pilose  with  black  predominatinjj  on  the  second  and 

third  segments,  forming  two  broad  bands,  the  black  pile  also  predominating  on  the 

la.st  .segment;  basal  half  of  the  venter  white  pilo.se,  the  remainder  more  or  less  black- 

ish. I.^gs  yellow,  coxae  black,  knees  and  outer  portion  of  the  tarsi  brown.  Wings 

with  the  dark  brown  basal  area  ()uite  clearly  defined,  extending  into  the  discal  and 

the  first  and  third  submarginal  cells,  the  remainder  of  the  wing  grayish  hyaline. 

$   Front  covered  with  procumbent  golden  yellow  tomentum  and  long  black 

hairs  (in  denuded  specimens  shining  black).  The  thorax,  scutellum  and  abdomen 

beneath  the  thin  yellowish  and  black  pile,  are  covered  with  a   procumbent  golden 

tomentum,  the  white  pile  of  the  pleurae  extending  upward  and  fonning  a   tuft  in 

front  of  the  wings.  There  are  also  tufts  of  white  hairs  on  the  sides  of  the  first  and 

fourth  segments  of  the  abdomen.  lycngth,  7-8  mm. 

Three  specimens  collected  by  the  writer  on  the  flowers  of  the  Xew  .Jersey  tea 

(Ceanothus  americamts)  at  iNIorris  Plains,  X.  .7.,  .June  2.5,  1892.  Two  specimens 

collected  by  iNIr.  H.  L.  Yicrcck  at  Lehigh  Gap,  Pa.,  .June  2(3  ami  29,  1901. 

From  the  description,  the  c?  of  this  species  was  inadvertently  referred  to  B. 

lancifer.  Its  is  however  smaller  and  less  robust,  lacks  the  line  of  brown  pile  e.xtend- 

ing  from  the  humeri  to  the  wings,  has  narrower  third  antennal  joints  and  a   shorter 

proboscis.  The  male  of  this  species  resembles  that  of  varim  in  miniature,  but  the 

pile  of  the  sternum  is  white  and  not  black,  as  in  that  species. 

Bombylius  v.vrius  Fabr. 

This  large  and  handsome  species  has  been  taken  by  the  writer  at  the  following 

localities;  Glymont,  Md.,  May  25,  ’96;  ̂ lorton,  I^a.,  .July  7,  ’93;  Westville  and 
Itiverton,  X.  .J.,  .June  15  to  .July  2.  It  was  common  at  the  latter  place  on  the  flowers 

of  the  “Red  Osier”  {Cornus  sericea). 

Bombylius  fr.vudulf.xtus  n.  sp. 

C?.  Face  and  front  brownish  black,  opaque,  with  long  black  hairs,  oral  margin 

reddish,  cheeks  whitish  with  silver^'  white  hairs;  antenna  black  and  narrowly  lanceo- 
late, proboscis  about  one  half  the  length  of  the  body.  Thorax  with  long  dense  yellow 

pile,  lower  portion  of  the  pleurae  and  sternum  with  white  pile.  Abdomen  with 

yellow  pile  interspersed  with  black  along  the  po.sterior  margins  of  the  third  and 

fourth  segments,  forming  more  or  less  prominent  band.s;  pile  on  the  venter  white. 

Legs  yellow,  e.xtreme  base  of  the  femora,  knees  and  terminal  joints  of  the  tarsi  brown. 
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coxae  black.  Wings  a   dark  yellotvi.sh  brotvn  at  the  base,  exteiuling  in  a   somewliat 

lighter  l)ro\vnish  sliade  over  the  entire  wing,  which  is  narrow  and  gradually  tapering 

towards  the  apex. 

$   .   Front  slightly  covered  with  a   golden  yellow  tomentnm,  easily  denuded, 

leaving  the  upper  part  a   polished  Itlack.  ( )n  the  abdomen  the  long  hairs  are  less 

prominent,  and  the  entire  surface  is  covered  by  a   yellow  tomentum,  a   dorsal  line  and 

spots  of  whitish  tomentum  on  the  sides  of  the  third  and  fourth  segments  being 

sometimes  quite  prominent.  Length,  5-8  mm. 

This  species  has  been  collected  at  the  following  places  in  New  Jersey; —   Iona, 

June  2,  ’02,  (Daecke) ;   Atco,  June  18,  ’93;  Jamesburg,  July  4,  ’94;  Orange  Mts.,  Jidy 

4,  ’96;  Morris  Plains,  .June  24,  ’92  and  Dover,  June  25,  ’92  (Johnson).  In  Connecti- 
cut, at  New  Haven,  June  27  (E.  J .   S.  Moore)  and  in  Massachusetts  at  Springfield,  Jidy 

2   and  10,  ’99;  ]Mt.  Tom,  .June  26,  ’00,  and  .Inly  14,  ’0.5  (D iminock)-,  West  Chop, 

July  4,  ’93  (A.  P.  Mor.se),  Provincetown,  June  27  and  Hyannis  Port,  July  3,  ’04 
(John.son).  In  the  list  of  New  .Jersey  Diptera,  this  species  was  confounded  with 

subvarivs  (lanrifei).  It  can  however  be  readily  distinguished  from  both  .subi'arius 

and  fulvib(i.sis  by  its  dark  evenly  clouded  wings,  which  are  noticeably  narrower  and 

more  gradually  tapering,  especially  in  the  male,  and  also  Jty  the  shorter  proboscis. 

It  appears  in  greater  numbers  at  least  a   month  later,  than  fuleibasis. 

The  types,  (<J'  Provincetown  and  9   Hyannis  I^ort)  are  in  the  New  England 
collection  of  the  Boston  Society  of  Natural  History. 

BoiiBYLius  VALiDUS  Jmew. 

This  large  species  I   have  not  been  aJ)le  to  obtain  on  any  of  my  collecting  trips, 

and  there  seems  to  be  no  date  bearing  on  its  time  of  appearance.  It  is  widely  dis- 

tributed, being  recorded  from  “Ga.,  Va.,  111.,  N.  Y.,  and  Montreal.”  1   have  a   speci- 

men marked  “Tex.,”  (Bolter).  It  is  readily  distingui^icd  by  its  noticeably  long 
bright  yellow  pile  ami  long  proboscis.  The  dark  Iiro^n  of  the  wings  extends  in  a 

slightly  lighter  shade  over  the  entire  surface. 
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THE  SPIIECODIDAE  OE  SOTTHERX  MAINE. 

liV  J.  II.  LOVEI.L  .\NI)  T.  I).  .V.  ('OCKEIiEI.I,. 

The  genus  Sphecodes  i.s  represented  in  this  loeality  by  eight  spei'ies,  whiclihave 

been  eollected  chiefly  in  July  and  August.  They  visit  a   variety  of  flowers  with  easilv 

acce.ssible  nectar,  but  the  males  liave  been  found  most  commonly  upon  the  inflore.s- 

cenee  of  Solidago.  The  species  are  very  variable  in  coloration,  sculpture  and  the 

venation  of  the  wings.  All  of  the  siiecies  described  in  this  jiaper  have  the  mandibles 

bidentate.  The  Maine  species  may  be  separated  by  means  of  the  following  key: 

Fem.\les. 

Mandibles  black  at  base',  rufous  or  rufeseent  at  apices,  size  larger,  over  (1  mm.  .   1. 

Mandibles  mainly  red  or  yellowish-red,  the  apices  darker,  size  smaller,  less  than 
G   mm.  .............  2. 

1.  .\bdomen  wholly  red,  or  segment  5   black,  9-10  mm.  .   .   i/ /(rows  Sm.  and 

laiiiii.t,  ju'rnimilis,  obficitran.i  n.  spp. 

.\bdomen  with  segments  4-5  black,  GJ— 8   mm.  .   .   .   profiphoni.s'  n.  sp. 
2.  Enclosure  of  metathora.v  reticulated,  smaller  .   .   mandihiilaris-. 

Enclosure  with  parallel  rugae,  larger  ......  leri.s-  n.  sp. 

M.vles. 

Wholly  black,  joint  4   =   2   -h  3 
Black  and  yellow  or  red,  joint  4   nearly  eipials  3,  small  species 

1.  Ijarger,  8-9  mm.  ....... 
Smaller,  G   mm.  ....... 

2.  Wings  milky  white  ...... 

Wings  dusky  ........ 

3.  Enclosure  reticulated,  mandibles reddish-yellow,  with 

dick  rolls 

prasplwnis  n.  sp 

nephelotiis  n.  s]> .   3 

darker  red  ajie.x 

mandihidaris 

.   Icvis  n.  sj) 
Enclosure  with  parallel  rugae,  mandibles  dark  with  red  a|)ex  . 

There  occur  at  Waldoboro  a   small  group  of  bees  consisting  of  8.  dichroits  and 

a   number  of  closely  allied  varieties  or  s])eeies,  three  of  which  have  been  named  and 

described  in  this  paper.  The  precise  status  of  the.se  bees  must  for  the  present  remain 

uncertain,  as  owing  to  their  rarity  only  one  or  a   few  specimens  of  each  kind  have 

been  collected;  and  also  beeau.se  all  of  the  males  obtained  belong  to  a   single  species. 

Care  is  nece.ssary  lest  the  table  of  differential  characters  prove  misleading,  since 

mention  of  like  characters  is  largely  omitted;  and  unlike  characters,  which  often 
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require  careful  attention  to  be  noted,  are  here  readily  perceived.  In  general  appear- 

ance the.se  bees  bear  a   close  resemblance,  and  their  exact  relationship  ean  only  be 

determined  by  a   large  series  of  specimens  and  much  additional  field  study. 

Entirely  apart  from  the  question  of  their  valiility  as  species  the  variations  pre- 

sented by  these  bees  in  the  color  of  the  wings,  the  color  and  j)unctuation  of  the  abdo- 

men, and  in  several  minor  particulars  are  of  so  much  interest  that  they  are  worthy 

of  description.  They  may  be  separated  as  follows' 

Wings  dusky,  alMlomen  light  red,  segments  2-4  punctured  all  over.  .   laidus  n.  sp. 

^^’ings  reddish,  abdomen  darker  .........  1 
1.  Segments  1   and  2   impunctate,  or  with  a   few  minute  punctures,  clypeus 

densely  anil  confluently  punctured  .....  persimilis  n.  sp. 

Segment  1   impunctate,  segments  2-4  finely  punctured  on  basal  third,  seg.  4 

largely,  seg.  5   entirely  black  ......  obxcurans  n.  sp. 

Segment  1   distinctly  punctured,  segments  2-4  with  distinct  jninctures  except 

on  apical  margins,  sometimes  a   (fiscal  spot  on  segment  1   .   .   dichrons  Sm. 

Sphecodes  dichrous  Sm. 

1853  Sphecodes  dichroa  Sm.  9   (not  6^),  Cat.  Hym.  Brit.  Mus.  1 :   38. 

9   . —   I^ength  8   mm.  Head  and  thorax  black,  abdomen  red,  a   black  discal 

spot  on  segment  1,  the  5th  segment  black.  Face  clothed  with  white  hair,  punctures 

on  clypeus  coarse  and  remote,  front  with  large  deep  ])unctures.  IMesothorax  shining, 

with  large  widely  separated  punctures.  Wings  refldish,  but  less  so  than  in  obscurans 

or  persimilis;  tegulae  dark,  ])robably  variable  in  color.  Metathorax  not  strongly 

reticulated,  the  ridges  chiefly  longitudinal  Abdomen  distinctly  but  not  closely 

punctured,  segment  1   with  sparse,  well-defined  punctures;  following  segments  with 

distinct  punctures  except  on  ajucal  margins. 

Taken  on  Crataegus  coccinea,  June  14.  Another  specimen  collected  on  Cornus 

alternifolia,  the  last  of  June,  is  referred  to  this  species,  with  which  it  agrees  in  most 

characters;  but  the  discal  spot  on  the  first  segment  is  wanting,  or  very  obscure;  and 

the  area  of  the  metathorax  is  more  strongly  reticulated. 

d'. —   Eight  black  males  taken  on  Solidago,  August  9,  11,  and  17,  are  temporarily 

referred  to  S.  dichrons.  They  vary  in  length  from  7-8  mm.,  and  some  specimens  are 

broaflcr  and  more  robust  than  others.  The  face  and  sometimes  the  clypeus  is  covered 

with  white  hair.  The  mesothorax  is  coarsely,  but  not  densely  ])unctured,  except 

in  front ;   the  metathorax  is  shining,  with  short  salient  ridges,  giving  it  an  irregular 

pitted  appearance.  The  wings  vary  from  nearly  hyaline,  to  hyaline  with  the  apical 
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margin  distinctly  clouded  with  red.  The  abdomen  is  very  finely  and  rather  sjiarsely 

punctured  all  over. 

Sphecodes  l.\utx;.s  n.  sp. 

9. —   Length  ju.st  over  9   nini.  Head  and  thorax  hlaek;  abdomen  red,  of  a 

rather  light  tint,  long  and  nearly  parallel-sided,  with  the  apical  segment  black. 

Wings  hyaline  basally,  the  apical  half  strongly  smoky,  with  a   dilute  blackish,  but  not 

at  all  reddish  or  yellowish  tint.  Face  covered  with  white  hair.  INIesotliorax  s|)arsely 

punctured,  shining;  area  of  metathorax  strongly,  irregularly  ridged  with  no  well- 

defined  margin.  Abdomen  finely  ])unctured,  sparsely  on  basal  segment,  2nd  and 

following  segments  punctured  all  over. 

One  specimen  on  S])iraea  salieifolia,  August  4. 

Sphecodes  per.similis  n.  sp. 

9. —   Length  9-10  mm.  Head  and  thorax  black;  abdomen  red  of  a   bright 

chestnut  tint,  of  normal  shape,  apical  segment  red.  Wings  very  strongly  reddened. 

Face  with  much  white  hair.  Mesothorax  densely  and  coarsely  punctured;  area  of 

metathorax  irregularly  subcancellate.  Abdominal  segments  1   and  2   nearly  im- 

])unctate,  or  with  a   few  scattered  ])unctures,  basal  part  of  apical  segments  with  small 

|)unctures. 

Two  specimens  on  Umbelliferous  flowers,  .July  14  and  19. 

Sphecodes  ob,scur.\ns  n.  sp. 

9. —   I.ength  about  S4  mm.  Head  and  thorax  black;  abdomen  dark  red,  the 

apical  segment  black,  and  the  penultimate  suffused  with  blackish.  Wings  very 

strongly  reddish.  I^'ace  with  little,  hair.  Mesothorax  dull  (probably  due  to  moisture 
in  cyanide  jar),  with  sparse  rather  weak  j)unetures;  area  of  metathorax  strongly 

reticulated,  not  well-defined.  First  segment  impunctate,  segments  2-4  with  minute 

punctures  only  on  the  basal  third. 

One  specimen  on  Aralia  his])ida,  which  blooms  here  in  .July.  Two  other  speci- 

mens, also  taken  on  Aralia  hispida,  July  7   and  16,  resemble  S.  obscumns,  but  differ 

in  several  particulars. 

In  Can.  Ent.  36:  232,  1904,  there  are  described  from  Washington  State  a   similar 

group  of  bees  closely  allied  to  S.  dichrous,  one  of  which  (S.  arvensiformit  Ckll.) 

it  is  noteworthy  has  the  wings  dark  and  very  yellow.  .\  comparison  of  the  diiferential 

characters  of  the  four  Maine  species  is  as  follows; 
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Character. iS.  dichrous  Sm. S.  obscurans  n.  .sp. S.  lautus  n.  sp. S.  persimilis  n.  sp. 

Head.  Front. Punctures  large 

and  deep  with  the 
shining  intervals 

plainly  visible. 

Punctures  very 

close  and  quite 
small,  Imt  very 
distinct.  Short 
transverse  head. 

Punctures  large. 
Coarsely  punc- tured. dull. 

Eyes. 
Black. Paler. Intense  black. 

Apparently  brown 
in  life,  convex below. 

Clypeus Coarsely  punc- 
tured. 

Large  iiunetures 
widely  separated 
in  the  middle,  a 

median  sulcus. 

Large  punctures. Densely  and  con- 
fluently  punc- tured. 

Wings Reddened,  but  less 

so  than  in  obscur- 
a7is  and  persimilis. 

Strongly  reddish. Dusky  hyaline. Strongly  reddish. 

Tegulae. Dark. 
Lighter. 

Dark. 
Lighter. 

Mesothorax. Shining,  with 

widely  separated 

punctures. 

Dull,  with  sparse 

weak  punctures. 

.Shining,  sparsely 

punctured. 

Densely  and 

coarsely  punc- 
tured. 

Area  of  meta- 
thorax. 

Ridges  chiefly  lon- 
gitudinal, with  a 

few  cross  ones. 

Strongly  reticula- 
ted. margin  not 

well-defined. 

Strongly,  irregu- 

larly ridged,  mar- 

gin poorly  de- 
fined. 

Irregularly  ridged. 

Punctuation 
of  abdomen. 

Distinctly  but  not 

closely  punctured 
1   st  segment 

sparsely  segs.  2-4 
except  on  apical 

margins. 

Segment  t   im- 
punctate,  segs.  2- 4   with  minute 

punctures  on  ba- sal third. 

Finely  punctured 

segment  1   sparse- 

ly, segs.  2-4  all over. 

Segments  1   and  2 

nearly  impunc- 

tate,  segs.  3-4 
with  small  punc- 

tures at  base. 

Sphecodes  phosphorus  n.  sp. 

$   . —   Length  S   mm.  Head  and  thorax  black;  abdominal  segment.s  1-3  dark 

red,  very  shiny,  the  apical  .segment.s  black,  or  the  fourth  partly  reddish.  Face 

thinly  clothed  with  white  pubescence;  densely  and  finely  punctuated  above  the 
antennae  and  on  the  vertex;  mandibles  liidentate,  black  at  base  with  dark  red  apices. 

IMesothorax  smooth  and  shining,  with  sparse  distinct  punctures,  the  median  sulcus 

evident.  AVings  dusky  hyaline,  with  a   distinct  brown  tint,  stigma  and  nervures 

dark  rufo-fuscous,  tegulae  rufo-fuscous.  Enclosure  of  metathorax  well-defined 
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with  a   salient  rim,  shinin",  coarsely  retieulatetl,  the  reticulations  irregular  in  form 

hut  about  the  same  size.  Segment  1   with  a   few  small  scattered  punctures;  segments 

2-3  with  numerous  fine  pnnelures  at  base,  the  apical  margins  depressed,  smooth 

and  shining;  segments  1-3  dark  red;  apical  segments  black;  .segment  3   in  some 

specimens  partly  clouded  with  black. 

(S'. —   Length  0   mm.  Entirely  black,  resemljles  the  male  of  S.  dichruu.i,  but  is 
smaller  with  finer  punctures;  the  apical  margins  of  the  abdominal  segments  are 

depressed,  impunctate,  and  obscurely  testaceous.  One  male  taken  on  Solidago, 

Aug.  9,  has  only  two  snbmarginal  cells. 

The  female  was  taken  on  ('rataegus  coecinea,  .June  14;  the  male  on  Aralia 
hispida,  July  30;  and  Solidago  Aug.  17.  This  species  is  allied  to  S.  (lickrou.'t,  but 

typical  sj)ecimens  may  be  easily  separated  by  the  smaller  size  of  both  sexes.  It  is  a 

neater,  more  shining  species  with  finer  sculpturing,  anil  in  the  female  the  abdomen 

is  more  largely  clouded  with  black.  A   female  from  Spiraea  salicifolia,  July  30,  is 

smaller  and  duller,  the  red  of  the  abdomen  lighter,  with  the  black  apex  better  defined, 

and  the  wings  not  so  brown.  It  may  represent  a   distinct  species,  but  more  material 

is  necessary  to  decide  this  question,  (’omjiared  with  the  various  Rocky  ̂ Mountain 
and  Pacific  Coast  species,  S.  pw.iplium.'i  is  not  much  like  any  of  them,  but  it  has  a 

very  close  resemblance  to  the  Piuropean  S.  gibhu.s.  The  male  of  qihhu.'t,  however, 

usually  has  the  abdomen  red,  e.xcept  at  base  and  apex. 

SpHEC'ODES  LEVIS  n.  sp. 

9. —   Ixmgth  about  5   mm.  Head  and  thorax  black;  abdomen  red  with  black 

apical  segments;  mandibles  lively  red  with  the  base  black,  bidentate,  the  inner  tooth 

small;  antennae  black,  the  flagellum  faintly  reddened  beneath.  iMesothorax  shining, 

with  rather  large  well  separated  punctures,  the  median  sulcus  distinct  but  shallow; 

wings  dusky  hyaline  with  dark  brown  nervures  and  stigma,  tegulae  testaceous'  in 
front,  area  of  metathorax  well-defined,  semicircular  with  parallel  longitudinal  rugae, 
but  not  reticulated,  though  there  are  indications  of  cro.ss  lines,  giving  the  rugae  a   sort 

of  beaded  appearance.  Abdomen  impunctate,  segments  1-2  red,  segment  3   suf- 

fused with  blackish,  apical  segments  black. 

C?. —   Length  about  5i  mm.  Head  and  thorax  black;  abdominal  segment  1 

black  with  apical  margin  yellowish-red;  2nd  segment  yellowish-red  at  ba.se,  sides 

and  a|)cx,  center  black;  apical  segments  black.  Breadth  of  head  about  ecpial  to  the 

length;  mandibles  black,  rufous  at  tips;  antennae  black,  joint  4   nearly  equals  3. 

Mesothorax  shining,  rather  coarsely  jumetured:  semicircular  enclosure  of  meta- 

thorax well-defined  with  ]>arallel  rugae.  Wings  a   light  shade  of  fuscous,  stigma 
and  nervures  brown,  tegulae  black. 
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One  female  on  Cornus  canadensis  late  in  June,  male  on  Solidago  bicolor. 

Readily  separated  from  other  Maine  bees  by  the  parallel  longitudinal  rugae  of  the 
metathora.x. 

Sphecodes  mandibul-\ris  Cr. 

1872  Sphecodes  mandibularis  Cr.  9   ,   Trans.  Am.  Ent.  Soc.  4:  250. 

1897  Sphecodes  mandibularis  Robt.  9   c?,  Trans.  Ac.  Sci.  St.  Loui.s,  7 :   317. 

1903  Sphecodium  cressonii  Robt.  9   c?,  Ent.  News,  14:  106. 

Two  females  collected  on  Solidago,  July  27  and  Aug.  7;  the  male  on  Solidago 

juncea,  Aug.  7;  Carduus  arvensis,  Aug.  G;  and  on  Solidago,  July  30  to  Aug.  25. 

Of  twelve  specimens  of  the  male  all  have  the  abdomen  largely  red.  One  male  has 

the  first  transverse  cubital  nervure  wanting  in  one  wing  and  obsolescent  in  the  other. 

(The  type  of  S.  mandihularis  Cr.  is  no  longer  in  existence,  but  there  is  a   cotype 

which  Mr.  Cresson  regards  as  in  all  respects  typical.  The  cotype,  Mr.  Viereck 

informs  me,  has  the  mandibles  bidentate. —   J.  H.  L.) 

Sphecode.s  nephelotus  n.  sp. 

cJ'. —   Length  5   mm.  Head  and  thorax  black;  abdomen  largely  red,  but  the 

apical  margins  of  segments  1-3  are  broadly  reddish-yellow;  on  segment  2   the  black 
is  often  reduced  to  a   narrow,  median  strip,  the  base  of  segment  2   may  also  be  yellow; 

segment  1   has  the  base  always  broadly  black.  Face  clothed  with  dense,  white  hair; 

scajie  black,  flagellum  testaceous  beneath,  blackish  above,  joint  4   nearly  equals  3; 

mandibles  red,  dark  only  at  extreme  base.  Mesothorax  shining,  with  fine,  sparse 

punctures;  wings  milky-white,  nervures  and  stigma  pale  brownish;  tegulae  testaceous; 

enclosure  of  metathorax  well-defined,  obscurely  reticulated,  the  rugae  tending  to 

become  parallel. 

Fourteen  males  collected  on  Carduus  arvensis,  Aug.  6;  Solidago  juncea,  Aug. 

3-7;  and  Solidago,  Aug.  17.  Easily  distinguished  by  the  milky-white  wings. 

Sphecodes  galerus  n.  sp. 

9   . —   Length  64  mm.  Head  and  thorax  black;  abdomen  broad,  first  two 

segments  and  base  of  third  dark  red,  apical  segments  black.  Mandibles  dark  rufous 

apically;  flagellum  dull  brown  beneath;  mesothorax  coarsely  and  closely  punctate, 

opacpie;  area  of  metathorax  shining,  strongly  reticulated,  with  a   prominent  rim. 

Wings  dusky  hyaline,  with  a   brownish  tint,  nervures  and  stigma  very  dark,  second 

submarginal  cell  narrow,  much  contracted  above. 
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One  sjH'oiinen  from  Hampton,  New  Hainjisliiro,  collected  by  S.  A.  Shaw, 

Sept.  9,  190.").  Readily  known  from  .S'.  proxphoniK  hy  it.s  smaller  size  and  miieli  more 

den-sely  punctured  mesothorax.  In  Robertson’s  table  it  runs  to  S.  rlcmaiidix,  but 

the  mesothorax  is  not  at  all  “stronrjly  silicate,”  the  abdomen  is  different,  and  the 
nervures  and  stigma  are  much  darker.  The  coarse,  close  punctures  of  the  nieso- 

thorax,  and  the  color  of  the  mandibles  readily  .separate  it  from  S.  levix.  The  larger 

size  alone  sejiarates  it  at  a   glance  from  S.  mandihularix. 

THE  NORTH  a:\ierican  species  OE  SPHECODES. 

America  North  of  Mexico. 

Sphecodes  .axtexnariae  Robt. 

1S91  Sphecodes  antennariae  Robt.  9 ,   Tran.s.  .Cm.  Ent.  Soc.  18:  6.3. 

1903  Dialonia  antennariae  Robt.  9   (S'.  Ent.  News,  14:  10.5. 

Sphecodes  arkovaxus  Ckll. 

1904  Sphecodes  arroyanus  Ckll.  9,  Ent.  37:231. 

Sphecode.s  arvensis  Patton. 

1880  Sphecodes  arvensis  Patton,  9   c?.  •'^m.  Ent.  3:  230. 

1897  Sphecodes  dichrous  Robt.  9   o’.  Tran.s.  .\c.  Sci.  St.  Louis,  7 :   316. 
1903  Sphecodes  arvensis  Robt.  9   c?,  Ent.  News,  14:  106. 

Sphecodes  a.sclepiadis  Ckll. 

1898  Sphecodes  asclepiadis  Ckll.  9   ,   Bull.  Denison  Luiiv.  1 1 :   45. 

Sphecodes  arvensiformis  Ckll. 

1904  Sphecodes  arvensiformis  Ckll,  9   ,   Can.  Ent.  36:  233. 

Sphecodes  clem.ctidis  Robt. 

1897  Sphecodes  clematidis  Robt.  9   c?,  Trans.  Ac.  Sci.  St.  Louis,  7 :   320. 

Sphecodes  coiambiae  Ckll. 

1906  Sphecodes  columbiae  Ckll.  9,  Can.  Ent.  38:  280. 

Sphecodes  coxfertus  Say. 

1837  Sphecodes  conjertus  Say,  9   ,   Bost.  Journ.  Nat.  Hist.  1 :   392. 

18.59  Sphecodes  confertus  ],ec.  ed.  Say’s  Writ,  2:  771. 
1865  Sphecodes  conjertus  Sichel,  9   ,   Ann.  Soc.  Ent.  Fr.  5:  454. 

\Sii0  Sphecodes  falcifer  Vatton,  9   c?.  Am.  Ent.  3:  230. 

1897  Sphecodes  conjertus  Robt.  9 ,   Trans.  Ac.  Sci.  St.  Louis,  7 :   319. 

1903  Drepanium  jalcijcrum  Robt.  9   c?,  Ent.  News,  14:  105. 

Sphecodes  davisii  Robt. 

1897  Sphecodes  davisii  Robt.  (S' ,   Trans.  Ac.  Sci.  ,St.  Louis,  7 :   319. 
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Sphecodes  dichrous  Sm. 

1853  Sphecodes  dichroa  Sm.  $   (not  J'),  Cat.  Hym.  Brit.  :Mus.  1 :   38. 

1865  Sphecodes  dichrous  Sichel,  9   ,   (not  c?),  Ann.  Soc.  Ent.  Fr.  5;  461. 

1882  Halictus  scabrosus  Prov.  c?,  Nat.  Can.  13:  200. 

1882  Sphecodes  dichroa  Prov.  9   ,   Nat.  Can.  13:  257. 

1883  Halictus  scabrosus  Prov.  d’,  Faun.  ent.  Can.  Hyin.  p.  700. 

1883  Sphecodes  dichroa  Prov.  9   ,   Faun.  ent.  Can.  Ilym.  p.  724. 

1904  Sphecodes  dichrous  Ckll.  Can.  Ent.  36:  304. 

Spiiecode.s  eustictus  Ckll. 

1906  Sphecodes  eustictus  Ckll.  9 ,   Can.  Ent.  38:  162. 

Sphecodes  fortior  Ckll. 

1898  Sphecodes  fortior  Ckll,  Bull.  Dcni.son  Univ.  11:44, 

Sphecodes  fr.\gariae  Ckll. 

1903  Sphecodes  jragariae  Ckll.  9>  Trans.  Am.  Ent.  Soc.  24:98. 

Sphecodes  heraclei  Robt. 

1897  Sphecodes  heraclei  Robt.  9   ,   Trans.  Ac.  Sci.  St.  Louis,  7 :   318. 

1903  Sphecodes  heraclei  Robt.  9   c?,  Ent.  News,  14:  105-6. 

Sphecodes  iiesperellus  Ckll. 

IDOi  Sphecodes  hespcrellus  Ckll.  9   c?,  Can.  Ent.  36:  232. 

var.  PULSATILLAE  Ckll. 

1906  Sphecodes  hesperellus  var.  pulsatillae  Ckll.  Ann.  Mag.  Nat.  Hist.  ser.  7,  18:  75. 

Sphecodes  illinoiensis  Robt. 

1897  Sphecodes  pycnanthemi  Robt.  (in  part),  9   ,   Trans.  Ac.  Sci.  St.  Loui.s,  7 :   320. 

1903  Maehaeris  illinoensis  Robt.  9   ,   Ent.  News,  14:  107. 

Sphecodes  kincaidii  Ckll. 

1898  Sphecodes  kincaidii  Ckll.  9   ,   Proc.  Ac.  Nat.  Sci.  Phil.  1 :   56. 

Sphecodes  knetschi  Ckll. 

1898  Sphecodes  kneischi  Ckll.  9   (?>  Trans.  Am.  Ent.  Soc.  25:  186. 

Sphecodes  i.eptanthi  Ckll. 

1904  Proterancr  leptanthi  Ckll.  Ent.  37:  232. 

Sphecodes  mandibularis  Cr. 

1872  Sphecodes  mandibularis  Cr.  9   ,   Trans.  Am.  Ent.  Soc.  4:  250. 

1888  Sphecodes  mandibularis  Prov.  9   (S',  Add.  faun.  Can.  Hym.  p.  335. 
1897  Sphecodes  mandibularis  Robt.  9   c?,  Trans.  Ac.  Sci.  St.  Louis,  7:317. 

1903  Sphecodium  cressonii  Robt.  9   (S,  Ent.  News,  14:  106. 
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Sphecodes  min’or  Rol)t. 

1898  Sphecodes  minor  Kobt.  $,  Trans.  Ac.  Sci.  St.  Louis,  8:  45. 

Sphecodes  olympiccs  Ckll. 

1904  Sjwliccorfe.s  o/ym/WM.s  Ckll.  9   ,   Can.  Knt  86:230. 

Sphecodes  pecosexsis  Ckll. 

1904  Sphecodes  pecosensis  Ckll.  $   ,   Knt.  37 :   5. 

Sphecodes  pehlu.str.ws  Ckll. 

1898  Sphecodes  perlustra7is  (Ikll.  9   ,   Bull.  Denison  I'niv.  11 :   45. 
1899  Sphecodes  perlustrans  Ckll.  Can.  Ent.  31:256. 

Sphecodes  pimpixei.i,.\e  Kohl. 

1900  Sphecodes  pinijiinellac  Hobt.  9   ,   Trans.  Ac.  Sci.  St.  Louis.  10:  51. 

1903  Sphccodium  pimpimdlac  Kobt.  9   c?,  Ent.  News,  14:  106. 

Sphecodes  pycn.yxthemi  llolrf. 

1897  Sphecodes  pycnanthemi  Kobt.  9   ,   (i'l  part).  Tr.  Ac.  Sci.  St.  Louis.  7 :   320. 

1903  Sphccodium  pycnanthemi  Kobt.  9,  Ent.  News,  14:  106. 

Sphecodes  rhois  Ckll. 

1904  Proteraner  I'hois  Ckll.  c?,  Ent.  37:233. 

Sphecodes  se.micoeoh.ytus  Ckll. 

1897  Hahetus  scmicoloratus  Ckll.  9   ,   Trans.  Am.  Ent.  Soc.  24:  168. 

1898  Sphecodes  scmicoloratus  Ckll.  Trans.  Am.  Ent.  Soc.  25:  186. 

Sphecodes  smie.\cix.\e  Kobt. 

1897  Sphecodes  smilacinae  Kobt.  9   ,   Tr.  Ac.  Sci.  St.  Louis.  7 :   317. 

Sphecodes  sopih.\e  (’kll. 

1898  Sphecodes  sophiae  Ckll.  9>  Bull.  Deni.son  Univ.,  11:  44. 

1904  Sphecodes  sophiae  Ckll.  Ent.  37:  232. 

Sphecodes  stygius  Robt. 

1893  Sphecodes  stygms  Robt.  9   d',  Trans.  Am.  Ent.  Soc.  20:  145. 
1897  Sphecodes  stygius  Robt.,  Trans.  Ac.  Sci.  St.  Louis.  7:317. 

1903  M achaeris  stygia  Kobt.  9   d,  Ent.  News,  14:  107. 

Sphecodes  sulc.\tei.us  Ckll. 

1906  Sphecodes  stilcatulus  Ckll.  9   ,   Bull.  Am.  Mus.  Nat.  Hi.st.  22:  426. 

Sphecodes  r.yxuxcui.i  Robt. 

1897  Sphecodes  ranunculi  Kobt.  9   d ,   Trains.  Ac.  Sci.  St .   Louis,  7 :   318. 

Proteraner  ranunculi  Kobt.  9   d,  Ent.  14:  105. 
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[October Sphecodes  veganus  Ckll. 

1904  Sphecodes  veganus  Ckll.  Eiit.  37:5. 

Sphecodes  m'ashingtoni  Ckll. 

1904  Sphecodes  washingtoni  Ckll.  $   ,   Can.  Ent.  36:  231. 

Mexico. 

Sphecodes  aspericollis  Sicliel. 

1865  Sphecodes  aspericollis  Sichel,  9   c?)  Ann.  soc.  ent.  Fr.  5:  457. 

Sphecodes  basalis  Sichel. 

1865  Sphecodes  basalis  Sichel,  c?  (var.),  Ann.  soc.  ent.  Fr.  5:  460. 

Sphecodes  metanotiaeus  Sichel. 

1865  Sphecodes  metanotiaeus  Sichel,  c?,  Ann.  soc.  ent.  Fr.  5:  460. 

Sphecodes  metathoracicds  Sichel. 

1865  Sphecodes  metathoracicus  Sichel,  c?,  Ann.  soc.  ent.  Fr.  5:  456. 

Sphecodes  pilosulus  Smith. 

1879  Sphecodes  pilosulus  Sni.  9   S’;  l^e.s.  New.  Sp.  Hym.  p.  28. 

Sphecodes  puncticollis  Sichel. 

1865  Sphecodes  puncticollis  Sichel,  9   ,   Ann.  soc.  ent.  Fr.  5:  459. 

Sphecodes  subconfertus  Sichel. 

1865  Sphecodes  subconfertus  Sichel,  9   S',  Ann.  soc.  ent.  Fr.  5:  455 

Island  of  St.  Vincent. 

Sphecodes  nigritus  A.slun. 

1900  Sphecodes  nigritus  Ashm.  J',  Trans,  hint.  Soc.  Lond.  2:  221. 

Sphecodes  solitarius  Ashm. 

1900  Sphecodes  solitarius  Ashm.  c?,  Trans.  Ent.  Soc.  Lond.  2:  221. 

Sphecodes  thoraciccs  A.shm. 

1900  Sphecodes  thoracicus  Ashm.  9   £?>  Trans.  Ent.  So.c.  Lond.  2:  222. 

In  “Synopsi.s  of  Sphecodinae”  (Ent.  News,  14:  103)  INIr.  Charles  Robertson 
has  proposed  to  divide  the  local  species  of  Sphecodes  of  Carlinville,  Illinois,  into  the 

following  genera:  Dialonia,  Drepanium,  Machaeris,  Proterancr,  Sphecodium,  and 

Sphecodes  sens.  str. 
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NEW  OKIBATIDAE. 

BY  H.  E.  EWIXG,  URBAXA,  ILLINOIS. 

The  present  paper  describes  seven  new  .species  of  Oribatidae,  including  a   species 

of  Pelops,  the  first  of  its  genus  to  be  describe^  from  this  countn.'.  T\-pe  specimens 

have  been  deposited  in  the  Illinob  State  I.aboratoiA'  of  Natural  HLston.-. 

Pelops  americanus  n.  sp. 

Figs.  2,  3,  4. 

Dark  brown;  integument  of  medium  thickness  and  covered  with  small  pits. 

The  cephalothorax  is  about  one-third  as  long  as  the  abdomen.  A   long  process, 

one-half  as  broad  as  long,  extends  from  the  anterior  margin  of  the  abdomen  to  Ix-vond 

the  tip  of  the  rostrum.  A   pair  of  large,  spatulate,  serrate  bri.stles  is  situated  on  the 

posterior  dorsal  part  of  the  cephalothorax;  they  project  almost  to  the  tip  of  the 

rostrum  and  diverge  from  the  median  plane.  Lamellae  situated  laterally;  about 

one-half  as  long  as  the  cephalothorax,  cun'ing  toward  the  median  plane  and  ending 
in  a   sharp  jxiint,  from  which  extends  a   simple,  cureed,  bristle  almost  as  long  as  the 
lamella  itself. 

Abdomen  about  as  broad  as  long.  Two  pairs  of  short  spatulate  bristles  are 

situated  on  the  posterior  margin  near  the  median  plane.  The  inner  and  uppier  two 

incline  slightly  toward  the  median  plane.  The  outer  and  lower  two  incline  markedly 

away  from  the  median  plane.  There  are  two  pairs  of  similar  dorsal  bristles  and  a 

lateral  pair  of  bri.stles  situated  about  half  way  from  the  anterior  to  the  posterior 

maigin  of  the  abdomen.  Pteromorphae  large,  about  four-fifths  as  long  as  the  abdo- 

men and  extending  forward  to  about  the  middle  of  the  cephalothorax.  Genital 

covers  laiger  than  the  anal  covers  and  situated  about  their  length  in  front  of  the  latter. 

Anal  covers  situated  one  and  one-half  times  their  length  from  the  posterior  mai^n  of 

the  abdomen  and  two-thirds  their  length  from  the  posterior  margin  of  the  ventral  plate. 

Legs  rather  small;  unguis  tridactyle;  tibia  and  tarsus  of  leg  I\  subequal. 

Length,  0.60  mm.;  breadth,  0.4.5  mm. 

In  moss.  Collected  by  myself  at  Bata\ia,  III.  One  specimen. 
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Orihaia  clai'ilanceolala  n.  sp. 

Figs.  9,  10,  11. 

Light  brown;  integument  thin  and  Irrittle,  slightly  pitted  around  the  margin  of 
the  abdomen. 

Cephalothorax  about  one-half  as  long  as  the  abdomen;  lamellae  long  and  nar- 

row, three-fourths  as  long  as  the  cephalothorax;  no  translamellae;  a   pair  of  small 

lateral  lamellae  extend  two-thirds  the  distance  to  the  tip  of  the  rostrum,  each 

lamella  ending  in  a   long  curved  bristk*  pscudostigmatic  organ  with  a   long,  recurved 
jreduncle  and  an  enlarged  head,  which  tapers  to  a   fine  point ;   interlamellar  hairs  erect ; 

palpi  prominent. 

Abdomen  about  two-thirds  as  broad  as  long;  pteromorphae  truncate,  not  extend- 

ing beyond  the  anterior  margin  of  the  abdomen,  but  e.xtcnding  backward  to  about 

the  middle  of  the  abdomen.  Abdomen  hairless;  anal  covers  large  and  situated  about 

one-half  their  length  from  the  po.sterior  margin  of  the  abdomen;  genital  covers  about 

one-half  as  long  as  the  anal  covers,  and  situated  about  twice  their  length  in  front  of 
the  same. 

Anterior  pair  of  legs  almost  as  long  as  the  abdomen,  the  femur  being  the  largest 

segment ;   tibia  of  leg  I   slightly  longer  than  the  tarsus.  The  legs  bear  a   few,  large, 

curved,  dentate  bristles.  Unguis  tridactylc. 

Length,  0.70  mm.;  breadth,  0.35  mm. 

Under  stones.  Collected  by  myself  at  Batavia,  Illinois.  Many  specimens. 

Oribala  davipcciinaia  n.  sp. 

Fig.  14. 

Brown;  integument  of  medium  thickness,  surface  somewhat  rough. 

Cephalothorax  about  one-half  as  long  as  the  abdomen;  lamellae  without  cusps 

and  two-thirds  as  long  as  the  cephalothorax  and  of  about  the  same  width  throughout 

their  length;  no  tran.slamellae;  lamellar  hairs  slightly  pectinate  and  as  long  as  the 

lamellae  themselves;  interlamellar  hairs  two-thirds  as  long  as  the  lamellar  hairs  and 

directed  away  from  the  median  plane;  lateral  lamellae  small,  narrow,  each  bearing 

a   long,  curved  bri.stle,  as  long  as  the  lamellae  themselves.  The  p.seudostigmatic 

organ  is  about  as  long  as  the  lamellae,  is  recairved  and  has  a   moderately  long  peduncle 

and  a   long,  clavate,  pectinate  head. 
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The  abdomen  is  about  three-fifths  as  broad  as  long;  the  pteromoq)hae  are 
attached  to  the  anterior  half  of  the  lateral  line;  they  are  tnincate  in  front  and  extend 

a   little  beyond  the  anterior  margin  of  abdomen.  The  abdomen  is  hairless. 

The  legs  are  of  moderate  size,  the  femur  being  the  large.st  segment.  Unguis 

tridactyle. 

I^ength,  O.GO  mm.;  breadth,  0.42  mm. 

In  moss.  Collected  by  myself  at  River  Fore.st,  Illinois.  few  specimens. 

Oribafa  ciirva  n.  sp. 

Figs.  5,  6. 

Dark  brown;  integument  thick  and  resi.stant. 

Lamellae  small  and  situated  laterally;  pseudostigmatic  organ  veri-  long,  almo.st 

twice  as  long  as  the  tibia  of  leg  I;  recuned,  with  a   long,  narrow  peduncle  and  a   very- 
large,  subglobose  head. 

Cephalothorax  with  a   pair  of  lateral  hairs  about  half  as  long  as  the  cephalo- 

thorax  itself,  curs'ed,  and  extending  slightly  beyond  the  tip  of  the  ro.stnim. 
Abdomen  subglobose  with  a   few  small  hairs;  pteromoqihae  very  large,  almost 

as  long  as  the  abdomen,  extending  nearly  to  the  tip  of  the  ro.stnim  and  rounded  in 

front.  Anal  covers  slightly  larger  than  the  genital  covers  and  situated  about  their 

length  behind  the  latter.  Ovipositor  large,  its  proximal  segment  about  as  long  as  leg 

I.  The  ovipositor  when  extended  is  as  long  as  the  mite;  the  three  subecpial  di.stal 

forks  are  each  about  as  long  as  the  segment  stalk  from  which  they  exteiul. 

I^gs  rather  small;  tarsus  of  leg  I   longer  than  the  tibia;  tibia  with  an  apical 

bristle  about  as  long  as  the  segment  itself;  femur  of  leg  I   .subglobo.se.  Unguis  tri- 

dactyle. 

Ixmgth,  0.40  mm.;  breadth,  0.30  mm. 

Under  old  logs.  Collected  by  myself  at  Eola  .Junction,  Illinois.  A   few  speci- 
mens. 

Orihata  mullipilom  n.  sj). 

Fig.  1. 

Light  brown;  integument  of  moderate  thickness;  surface  slightly  rough. 

Cephalothorax  rather  long;  lamellae  prominent,  situated  laterally,  about  one-half 

as  long  as  the  cephalothorax  and  ending  each  in  a   short  cusp;  translamclla  a   mere 

line.  A   pair  of  lateral  lamellae  is  pre.sent  also,  these  being  very  narrow  and  bearing 
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each  at  its  tij)  a   long,  curved,  serrate  bristle.  Psciidostigmatic  organs  fusiform  and 

almo.st  as  long  as  the  lamellae.  Lamellar  hairs  .straight,  pectinate  and  a   little  longer 

than  the  lamellae;  inter-lamellar  hairs  similar  to  the  lamellar  hairs  but  longer. 

Abdomen  slightly  longer  than  broail,  bearing  about  two  dozen  large,  conspicuous, 

dentate,  bri.stles.  Pteromorphae  about  as  long  as  the  cephalothorax  but  lying  close 

to  the  body  and  projecting  al)ont  one-half  their  length  in  front  of  the  anterior  margin 
of  the  abdomen.  Genital  covers  smaller  than  the  anal  covers  and  situated  about 

one  and  one-half  times  their  length  in  front  of  the  latter. 

Legs  small;  unguis  tridactyle. 

Length,  0.7.5  mm.;  breadth,  0.50  mm. 

Under  logs.  Collected  by  myself  at  Eola  .Junction,  Illinois.  Several  specimens. 

Oribata  xcrratoseta  n.  sp. 

Figs.  12,  1.3. 

Dark  brown.  Cephalothorax  almo.st  as  broad  as  long;  [wilpi  jirominent; 

lamellae  narrow  and  about  two-thirds  as  long  as  the  cephalothorax;  lamellar  hairs 

.straight,  pectinate,  and  extending  to  the  tip  of  the  ro.strnm;  interlamellar  hairs  about 

as  long  as  the  lamellar  hairs;  ro.stral  hairs  similar  to  the  last,  ljut  curved.  The 

pseudostigmatic  organ  has  a   small,  recurved  peduncle  and  a   large,  thick,  subglobose 
head. 

.\bdomen  two-thirds  as  broad  as  long,  with  many  large,  curved,  serrate  Jjristles. 

Pteromorphae  short,  triangular  and  two-thirds  as  broad  as  long,  the  anterior  free 

margin  being  straight.  Anal  covers  larger  than  the  genital  covers  and  situated  one 

and  one-half  times  their  length  behind  the  latter. 

Legs  large;  tarsus  and  tibia  of  leg  I   snbequal;  tibia  bearing  a   large  l)ristle  a.s 

long  as  the  segment  itself.  Unguis  tridactyle. 

Length,  0.40  mm.;  breadth,  0.30  mm. 

In  moss.  Collected  by  myself  at  Eola  Junction,  Illinois.  Three  .specimens. 

Phthiracarus  magnus  n.  sp. 

Figs.  7,  S. 

Dark  brown;  surface  of  integument  smooth. 

Cephalothorax  about  one-half  as  long  as  the  abdomen.  A   pair  of  short  curved 

bristles  occurs  close  to  the  po.sterior  margin  of  the  cephalothorax  and  a   similar  pair 
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of  bristles  is  situated  near  the  anterior  end  of  the  cephalothorax;  jiscudostiginatic 

organ  narrow,  lanceolate,  and  about  two-thirds  as  long  as  tarsus  I. 

The  abdomen  is  rounded  posteriorly  and  bears  dorsally  about  six  bristles,  and 

ventrally  two  jiairs  of  prominent  bristles  lateral  to  the  anterior  and  ])osterior  margins 

of  the  anus  respectively.  Genital  covers  prominent,  each  bearing  about  six  small 
hairs. 

Legs  of  medium  length;  tarsus  about  twice  as  long  as  the  adjacent  tibia;  tarsus 

and  tibia  of  first  two  pairs  of  legs  each  bearing  a   long  bristle,  almost  as  long  as  the 

ee{)halothorax.  Unguis  tridaetyle. 

Ijcngth,  1.30  mm.;  height,  ().<S0  mm. 

Under  old  logs.  Collected  by  myself  at  Pine,  Ind.  Seven  specimens. 

Fig.  1. 

Fig.  2. 

Fig.  3. 

Fig.  4. 

Fig.  5. 

Fig.  0. 

Fig.  7. 

Fig.  S. 

Fig.  9. 

Fig.  10. 

Fig.  11. 

Fig.  12. 

Fig.  13. 

Fig.  14. 

Expl.\.x.\tiox  of  Pl.vte. 

Orihata  multipilom,  X   100. 

Pelops  americanus,  seta  from  the  j)o.sterior  dorsal  part  of  cephalothorax, 

X   200. 

Pelops  amrriranus,  posterior  margin  of  abdomen,  X   110. 

Pelops  americanua,  lateral  lamella,  X   340. 

Orihata  ciirra,  tibia  and  tarsus  of  leg  I,  X   200. 

Orihata  curm,  ]).seudostigmatie  organ,  X   340. 

Phthiracarus  marjnus,  ventral  margin  of  alxlomen,  X   4.5. 

Phthiracarus  mar/nus,  pseudostigmatic  organ,  X   140. 

Orihata  clavilanceolata,  pteromorpha,  X   200. 

Orihata  clavilanrcolata,  leg  II,  X   10<S. 

Orihata  clavilanceolata,  pseudostigmatic  organ,  X   21G.  ■ 

Orihata  .icrratoneta,  pteromorpha,  X   200. 

Orihata  serrafoseta,  p.seudostigmatic  organ,  X   340. 

Orihata  clainpectinata,  X   134. 

I   would  be  glad  to  get  material  in  the  Noctuid  genus  llomoptera  and  its  allies 

from  all  parts  of  the  country  for  study  in  the  jireparation  of  a   revision  of  this  series. 

I   will  name  and  return  sj)eeimens  j)romptly,  for  the  ])rivilege  of  retaining  such  as 

may  be  needed  in  completing  the  work. 
John  B.  Smith. 

New  Brunswick,  New  Jersey. 



116 PSYCHE 

[December 

SOME  EXPEimiEXTS  WITH  HYBRIDS. 

BY  CAROLINE  GRAY  SOULE,  BROOKLINE,  MA.SS. 

In  1906  I   had  many  cocoon.s  of  larvae  from  Cynthia  $   by  Promethea  cj'.  In 
1907  the  moths  emerged,  and  were  hardly  ilistingnishable  from  pure  cynthia,  though 

careful  examination  showed  a   duskier  tint  on  the  wings  and  a   tendency  toward  the 

breaking  into  oblong  patches  of  the  inner  marginal  line  on  the  hind  wings.  This 

however  does  not  mean  as  much  as  the  color  difference,  for  some  cynthia  have  the 

line  more  or  less  broken.  The  moths  were  as  disappointing  as  the  larvae  had  been, 

in  following  the  cynthia  marks  so  closely,  and  confirmed  my  belief  that  cynthia  is 

prepotent  in  cross  with  any  other  species,  though  1   have  not  been  able  to  get  moths 

from  any  other  cross. 

On  May  .30th,  two  pairs  of  the  hybrid  moths  mated,  the  eggs  hatched  on  .lime 

19th,  and  the  larvae  lived  through  the  third  moult,  dying,  apparently  from  mere  lack 

of  vigor  or  “vitality.” 
On  -lime  7th,  two  pairs  mated,  the  eggs  hatched  on  June  24th,  and  the  larvae 

died  in  moulting  for  the  third  time. 

On  June  10th,  two  pairs  were  mated  all  night  and  until  dark  June  11th,  but  no 

eggs  were  laid.  They  remated  on  June  12th,  no  eggs  being  laid  till  June  loth. 

These  hatched,  the  weather  being  very  hot,  on  June  24th.  The  larvae  died  in 

moulting  for  the  third  time. 

June  19th,  one  pair  mated,  but  no  eggs  were  laid. 

The  larvae  were  typical  cynthia  in  looks,  and  very  delicate.  I   had  no  ailanthus 

for  them,  but  they  ate  wild  cherry  voraciously,  preferring  it  to  lilac  or  ash.  Some- 

thing was  amiss  with  the  cherry,  in  Tyson,  Vt.,  this  year,  and  I   found  several  larvae 

of  -promethea,  polyphemus  and  e.rcaecatvn,  hanging  from  twigs  lim]3  and  lifeless,  just 

as  my  hybrids  hung  in  my  tins.  Indeed  I   have  never  before  found  as  many  dead 

larvae  as  this  year,  and  nearly  all  on  wild  cherry. 

On  IMay  19th,  $   polyphemus  mated  with  c?  promethea  for  several  hours,  and 

laid  many  eggs  which  did  not  hatch. 

IMay  22d,  $   promethea  mated  with  a   c?  hybrid  {cynthia  9   and  promethea  c?) 

but  laid  no  eggs. 

IMay  2.3rd,  9   hybrid  mated  with  c?  promethea,  but  laid  no  eggs. 

May  27th,  9   cynthia  and  (J-  cecrojiia  mated,  eggs  were  laid,  and  they  remated 
on  the  2Sth,  more  eggs  were  laid,  but  all  were  infertile. 
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May  27th,  9   R.  jonilla  and  cJ'  recropla  mated;  many  eggs  were  laid  hnt  proved 
infertile. 

May  2Stli,  9   hybrid  mated  c?  pronifthm  hut  the  many  eggs  were  infertile. 

May  30th,  9   hybrid  and  pnrmethea,  no  eggs. 

“   “   9   recropia  and  jorulla,  many  inh'rtile  eggs. 
May  31st,  9   hybrid  mated  c?  prornelhea  but  tlie  eggs  failed  to  luiteh. 

•Tune  3rd,  anotlier  similar  ]>air  mated  but  no  eggs  were  laid. 

■fune  14th,  9   polijphnnux  mated  c?  pronnihea  and  laid  many  eggs,  infertile. 

■June  16th,  9   pmmiihm  and  small  c?  recropia  mated.  Over  200  infertile  eggs 

were  laid,  and  the  ]>air  mate<l  a   seeond  time.  Xo  eggs. 

June  17th,  another  .similar  p;iir,  with  many  infertile  eggs. 

June  17th,  9   prornelhea  mated  o’"'  hybrid,  many  eggs  were  laid;  remated, 
and  more  eggs  were  laid,  all  infertile. 

June  29th,  9   II-  hudleyi  and  (J'  eipithla  mated,  a   few  iTifertile  eggs  were  laid. 
July  3rd,  9   cijnihia  mated  c?  budleiji,  many  infertile,  eggs  were  laid. 

June  19th,  9   jornl/n  mated  c?  prornelhea  and  laid  many  infertile  eggs. 

June  20th,  9   jorulla  and  c?  ceeropia.  Many  infertile  eggs. 

June  22(1,  9   prom-dhea  mated  d’  jorulla  and  laid  infertile  eggs. 

June  23rd,  2   jorulla  mated  S'  prornelhea  and  laid  many  infertile  eggs. 

As  in  former  experiments  my  results  dilfer  from  l\Ir.  Joutel’s,  in  that  my  moths 
seem  to  mate  more  readily,  and  to  ovi])osit,  in  most  eases,  more  freely. 

June  29th,  9   et/iilhia  mated  S   biidleyi  and  laid  many  eggs,  two  of  whieh  hatehed 

on  July  21st,  but  died  before  moulting. 

July  3rd,  9   biidleyi  and  (d'  cynihia  mated,  a   few  infertile  ('ggs. 

July  9th,  two  ()airs  9   cynihia  mated  prornelhea  SS  attracted  by  a   9   pro- 
melhea  near  the  window. 

Fertile  eggs  resulted  but  the  larvae  died  from  the  cherry. 

July  18th,  9   prornelhea  mated  S'  S-  rjordin.i,  apjnirently  normally,  and  laid 
many  infertile  eggs. 

From  this  experience  I   think  that  cynihia  and  prornelhea  will  mate  any  other 

species,  and  ceeropia  has  mated  with  every  species  j)rovided  so  far. 

Polyphemus  SS  have  been  attracted  to  a   dark  window  by  9   9   of  cynihia, 

prornelhea,  and  ceeropia  on  several  occasions,  no  9   of  their  own  kind  being  in  the 
room. 
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A   REVIPAV  OF  THE  GENT'S  CHRYSOPHAXUS. 

BY  KARL  R.  rOOLIDGE,  PALO  ALTO,  CALIFORNIA. 

I’oR  some  time  the  writer  has  been  accumulating  material  in  this  genus  with 
a   view  of  monographing.  Identifications  of  the  various  species  of  some  genera 

of  our  Rhopalocera  are  often  quite  impossible,  owing  to  the  lack  of  necessarv  litera- 

ture, so  widely  scattered.  This  is  especially  true  in  the  west,  where  good  entomological 

libraries  are  so  rare.  The  writer  believes  that,  if  those  who  were  working  on 

any  special  genus  or  genera,  would  publish  their  results  with  the  more  important 

references,  etc.,  our  faunal  knowledge  would  soon  become  much  better  known.  In 

order  to  straighten  out  the  present  genus,  the  writer  desires  to  obtain  liy  purchase, 

exchange  or  loan,  specimens  of  all  our  Chryaophanids  from  various  localities. 

Immature  stages,  abeiTations,  minor  variations,  and  specimens  of  zeroe  and  the 

hypophlcas  group,  are  especially  desirable.  The  genus  Chrysophanus  is  now  divided 

into  six  genera,  several  more  or  less  superficial,  viz.:  Tharsalea,  Gaeides,  Chrysopha- 

mis,  Epidemki,  Ileodcs  and  Chalceria,  but  for  convenience  in  the  following  brief 

synopsis,  the  species  are  listed  under  the  one  genus. 

1.  arola,  Boisd.  This  species  is  known,  so  far,  only  from  California.  It  flies 

quite  commonly  in  the  vicinity  of  San  Francisco  Bay.  It  is  closely  allied  to  virgin- 

iensis,  Edwards  and  may  prove  conspecific  with  it.  Dyar  has  partially  described 

the  preparatory  stages.  The  larva  feeds  on  Ribes. 

2.  Tirginicnsifi,  Edwards.  Found  at  high  altitudes  in  Colorado,  Nevada  and 

California.  Common  at  Lake  Tahoe.  Nothing  is  known  of  the  early  stages. 

3.  hermes,  Edw.  Hermes  is  a   rare  s])ecies  and  is  not  very  well  known.  It 

appears  to  be  rather  abundant  at  San  Diego,  California  and  is  also  reported  from 

Nevada.  Wright  (Butterflies  West  Coast)  redescribes  it  as  del-sud,  the  specimens 

coming  from  the  type  locality. 

4.  a'anthoidcs,  Boisd.  Another  Californian  species  and  the  largest  in  North 
America.  It  was  recently,  however,  discovered  at  Calgary,  Canada.  I   have  it 

from  many  localities  in  California  and  it  is  evidently  widespread  in  its  distribution 

there,  occurring  more  commonly  at  fairly  high  altitudes.  Boisduval,  (Lep.  de  la 

Californie)  writes  “IMontagnes  de  la  Californie.  Rare.”  Henry  Edwards  has 
described  the  egg. 

5.  dione,  Scudder.  Ranges  from  Iowa  to  Kansas,  and  is  also  found  in 

Nebraska,  Montana,  IManitoba,  and  Colorado.  It  comes  very  close  to  xanthoides 
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and  editlia.  The  full-grown  larva  and  ])U]>a  have  been  briefly  described.  The 
larva  fced.s  on  Riiinex  longifolius. 

G.  editha,  Mead.  Known  from  Oregon,  ('alifornia,  Utah  and  Nevada.  It 
i.s  common  at  Lake  Tahoe  and  is  not  rare  in  the  vicinity  of  San  Francisco  Hay. 

7.  (jorgon,  Hoisd.  Occurs  in  Nevada  and  (,'alifornia.  ^Ir.  .1.  C.  flrundel 
has  briefly  described  the  life  history  and  he  has  kindly  sent  me  a   number  of  eggs. 

These  are  laid  in  the  forks  of  a   sj>ecies  of  Erigonum.  Usually  but  a   single  egg  i.s 

deposited  in  a   fork  but  sometimes  as  many  as  seven  or  eight  are  found,  but  are  laid 

by  different  females.  They  are  deposited  in  June  or  July  and  according  to  Mr. 

Grundcl  hatch  the  latter  part  of  August,  but  those  .sent  me  have  not  hatched  yet 

(October).  The  egg  may  be  described  as  follows:  Diameter  about  1   mm.;  color 

dirty  creamy  white.  Hemispherical,  flattened  at  base,  marked  by  numerous  ])rom- 

inent  polygonal  or  semicircular  depressions. 

8.  thoe,  Boisd.  A   well  known  speci&s,  but  the  life  history  is  still  imperfect. 

It  is  found  in  the  eastern  states  and  I   have  s])ccimens  from  New  Mexico  and  Colorado. 

9.  mariposa,  Heakirt.  Recorded  from  Washington,  Oregon,  ̂ Montana,  Cali- 

fornia, Colorado,  British  Columbia,  and  Canada.  I   have  taken  it  commonly  near 

Missoula,  ̂ lontana.  The  larval  food-plant  is  V iccinium. 

10.  zeroe,  Boisd.  An  uncommon,  though  well  distributed,  species.  I   have 

it  from  Colorado,  Montana  and  Lake  Tahoe.  It  is  also  found  in  Utah,  Wyoming 
and  Idaho.  The  females  are  much  rarer  than  the  males.  There  is  considerable 

variation  in  the  tinting  on  the  underside  of  the  secondaries. 

11.  helloides,  Boisduval.  Common  throughout  the  west  from  Iowa  and  Illinois 

to  ̂ ’ancouve^  Island.  The  larva  feeds  on  Folygonutti  aviculare. 
12.  doreax,  Kirby.  This  is  an  arctic  form  found  in  Alaska,  British  America, 

South  Labrador  and  has  also  been  reported  from  IMichigan.  Wright  considers  it  a 

northern  variety  of  helloides.  The  variety  florus,  Edw.,  is  known  only  from  Gar- 

rett’s Ranch,  British  America. 

1.3.  epi.vanthe,  Bd.-Lec.  Our  smallest  species,  ranging  from  Newfoundland 
to  Vancouver. 

14.  hypophleas,  Boisd.  Common  in  the  Atlantic  States.  The  aberration 

fasciata,  Strecker,  has  the  transverse  rows  of  spots  on  primaries  much  enlarged,  and 

blended  together  to  form  an  irregular  band.  The  variety /a/fto/t/s,  Ilulst,  has  the 

coppery  reddish  color  replaced  by  a   glowing  somewhat  sooty  yellow.  I   am  not 

acquainted  with  the  var.  fieldcni,  McLach.,  which  is  recorded  from  Arctic  America. 

The  preparatory  stages  have  yet  to  be  fully  worked  out. 

1.0.  phlaeas,  Bd.-Lec.  A   European  species,  which  has  been  reported  from 
Alberta. 



120 PSYCHE 
[December 

16.  arefhusa,  Dod.  De.scribed  recently  from  Calgary,  Canada.  It  i.s  probably 

the  western  variety  of  hypophleas. 

17.  cupreus,  Edw.  Very  rare,  known  only  from  Mt.  Shasta  and  Oregon. 

18.  snowi,  Edw.  Occur.s  in  Colorado,  Ilritish  America  and  Alberta,  at  high 

altitudes.  In  Colorado  the  food  jilant  is  Oxyria  digyna. 

19.  rubidus,  Edw.  Elies  in  Utah,  Nebraska,  Oregon,  Nevada  and  Montana. 

The  var.  sirius,  Edw.,  is  said  to  range  from  ̂ Montana  to  Arizona  and  to  Ft.  INIcCleod, 

British  America.  I   have  many  sjiecimens  from  Colorado. 

A   NEW  LOCUSTID  FROM  NAN'FUCKET. 

BY  H.  T.  FERN.YLD,  PH.  D.,  .YMHEKST,  SIAS.S. 

Five  days  of  collecting  on  Nantucket  Island  from  the  fifth  to  the  tenth  of  last 

September  brought  to  light  several  interesting  insects,  among  them  being  a   nymjih 

of  Dissosteira  Carolina  in  which  the  front  ami  rear  margins  of  the  pronotum  are 

turned  upward  giving  the  plate  much  the  appearance  of  a   riding  saddle.  One  day 

while  collecting  back  of  the  town  near  the  old  cemetery  1   also  noticed  a   green  locustid, 

entirely  brachypterous,  which  nevertheless  had  its  well  developed  ovipositor  so 

firmly  wedged  into  a   somewhat  weathered  board  forming  one  rail  of  a   fence  that  it 

required  some  force  to  extract  it.  (_)n  another  day  while  collecting  within  a   mile  of 

this  place  a   brachypterous  male  and  a   partly  brachypterous  female  were  captured 

and  placed  in  my  boxes. 

Recently  through  the  kindness  of  Prof.  A.  P.  [Morse  of  Wellesley  I   learn  that 

though  the  partly  winged  specimen  last  named  is  an  immature  Scaddcria  the  other 

two  are  Lcptophye.s  punclati.'f.nma  Bose,  which  he  states  has  never  before  been  reported 

from  this  country  though  well  known  in  Europe.  There  can  be  no  doubt  of  the 

correct  determination  of  these  insects  as  Prof.  [Morse  comjiared  them  with  European 

specimens  in  the  Scudder  collection.  The  specimens  arc  now  in  Prof.  Morse’s  col- 
lection. 

How  this  species  reached  Nantucket  and  how  long  it  has  occurred  there  can 

probably  only  be  topics  for  sjieculation,  but  as  little  attention  was  paid  to  the  Orthop- 

tera  in  collecting  it  would  seem  probable  that  it  is  at  least  fairly  common  there. 
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GEO:\IETmi)  NOTES.— OX  MESOLELTA  CAESI.VTA, 

HY  L.  W.  SWKl'T,  M.\U)K.\,  M.VSS. 

As  I   looked  throiiijli  the  Packard  collection  at  ('amhridge,  Ma.s.s.,  1   noticed 

that  his  eastern  types  of  Mcxoleuca  cacsiaki  Denis  &   Schill'enniiller  were  not  like 

the  Iyuroj)ean  ones  of  his  own  or  iny  collection.  Mcxoleuca  cacxiata  in  Packard’s 
European  collection  numbered  .some  12  or  15  examples  from  Staudinger  and  others, 

the  localities  beint;  I^ajdand,  Iceland,  Switzerland  and  Austrian  Alps.  Ills  American 

examples  were  from  Okak  and  Caribou  Islands,  also  Alt.  Washington,  Aug.  1-11, 

and  specimens  from  Ilandolph,  Vt.,  in  the  Boston  Society  of  Natural  History.  In 

the  Proc.  Host.  Soe.  Nat.  Hist.,  Vol.  XI,  LS66,  page  51,  he  de.scribed  V.idaria  uurata 

from  Okak,  Caribou  Islands  and  Alt.  AVashington,  N.  II.  He  sj)eaks  of  these  as 

haying  gohlen  scales  on  the  fore  wings  and  on  examining  the  types  1   found  they 

agreed  with  the  original  de.scriptions  but  not  with  the  Euro])ean  forms.  'I'hus  1   sa%y 
we  had  two  distinct  sj)ecies  of  which  1   note  the  following. 

In  caexiaia  European,  the  hind  wings  are  whitish  with  traces  of  brown  markings, 

the  fringe  of  both  wings  being  black  and  white.  In  some  the  markings  are  sharp 

and  well  defined,  being  powdered  with  golden  scales.  Thedi.scal  sj)ot  is  ])lain  and 

distinct,  there  being  a   white  and  black  cast  to  all  wings.  In  cacsiata,  American  form, 

or  aurata,  the  .specimens  are  of  a   brownish  cast,  smoky  as  it  were  and  not  black  and 

white  like  the  Euroj)ean.  The  hind  wings  lack  the  pallid  \yhite  of  true  cacxiata  and 

are  suffused  with  brown,  and  there  are  two  white  wayy  zig-zag  lines  with  brown 

margins  to  wings.  The  (fiscal  sjiot  is  suffusc'd  and  the  center  of  the  mesial  land  is 

not  clear,  like  European,  but  smoky  and  diyided  though  not  gray  as  .some  Iceland 

examples  or  reddish  brown  as  my  Piuro])ean  examples  from  Pitcarj)el.  Mexoleuca 

flavicincta  of  Pfurope  is  a   closely  allied  form  to  aurata  but  is  so  distinct  as  not  to  allow 

discussion.  The  yaricty  Mexoleuca  inventaria  of  Grote  (Bull.  Geol.  Sure.  'Perr. 
Hayden  VI,  .591,  1882),  may  be  a   synonym  of  this  but  as  I   haye  not  seen  the  type 

I   can  not  say.  While  working  oyer  this  matter  last  February,  I   wrote  to  Dr.  Taylor 

in  regard  to  the  western  forms,  as  they  were  unknown  to  me;  and  hea.ssures  me  that 

they  are  the  same  as  Eastern,  though  I   belieye  he  did  not  haye  the  dc.scrij)tion  as  he 

did  not  then  possess  a   co])V  of  the  description  in  the  Boston  .Society  Pajx'rs,  for  which 
he  wrote  afterwards.  No  doubt  we  shall  haye  an  interesting  paj)er  from  him  on  the 
western  form. 
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THE  MALLOPIIAGAX  PARASITES  OF  THE  KEA. 

BY  VERNON  L.  KELLOGG,  STANFORD  UNIVERSITY,  CAL. 

The  notorious  sheep-destroying  parrot  of  New  Zealand,  the  Kea  {Nestor  noi- 

ablis  Gould),  has  not  hitherto  been  examined  to  see  what,  if  any,  jiarasites  help  to 

make  life  troublesome  for  it  as  itself  works  misery  for  the  New  Zealand  flocks. 

The  Kea  feeds  on  carrion  mostly,  but  has  also  the  deplorable  habit  of  alighting  on  a 

sheeji’s  back  and  tearing  away  the  flesh  until  it  gets  at  the  kidney  fat,  which  it  eats 
with  depraved  relish.  It  then  flies  away,  leaving  its  unfortunate  victim  to  suffer 

until  death  mercifully  comes  to  it. 

Specimens  of  Alallophaga  sent  me  liy  Air.  D.  L.  Van  Dine,  Entomologist  of  the 

U.  S.  Experiment  Station  at  Honolulu,  obtained  by  him  from  Air.  Brigham,  Director 

of  the  Bishop  Aluseum,  show  that  Kea  has  some  troubles  of  its  own.  In  a   vial  of 

Alallophaga  collected  from  the  Kea  in  Nei^’  Zealand  there  are  three  species  of  these 
parasites  representing  the  genera  Lipcurus,  Colpocephahnn  and  Menopon.  All  of 

these  can  be  referred  to  already  described  species  but  curiously  enough  only  one  of 

them  is  a   species  typical  of  jiarrots,  the  other  two  being  recorded  only  from  true 

raptorial  birds. 

Lipeurus  circuvifasciatus  Piaget,  var.  kea  Kellogg.  Alales  and  females  from 

the  Kea,  Nestor  notabilis  (New  Zealand).  Differs  from  the  species  type  in  the  much 

larger  size  and  the  absence  of  even  the  slightest  angular  projection  on  3rd  segment 

of  the  male,  and  the  presence  of  a   distinct,  although  small,  lateral  projection  on  the 

4th  segment.  Alale,  length,  2.30  mm.,  width  .6  mm.,  female  length  3   mm.,  width 
.61  mm. 

Colpoceplialum  setosum  Piaget.  Several  females  from  the  Kea,  Nestor  notabilis 

(New  Zealand).  Differs  markedly  from  any  Colpoceplialum  so  far  described  from 

parrots  and  is  undoubtedly  identical  with  Piaget’s  C.  setosum,  described  from  the 
vulture,  Cathartes  gryphus  (Zool.  Garden  of  Rotterdam). 

Menopon  fulvofasciatuni  Piaget  var.  kea  Kellogg.  Three  adult  males  and 

several  young  from  a   Kea,  Nestor  notabilis  (New  Zealand).  Although  differing  in 

some  details  and  a   little  larger  than  the  type  these  specimens  can  probably  be  referred 

to  Piagets’  Ji.  fulvofasciatum  described  from  Buteo  vulgaris.  The  Kea  specimens 
are  certainly  unlike  any  Alenopon  previously  recorded  from  the  parrots.  The  dif- 

ferences which  distinguish  the  Kea  specimens  from  typical  fulvofasciatum  are  the 

additional  spines  in  lateral  angles  of  prothorax,  a   difference  in  the  ninth  abdominal 



1907] XOTES 

123 

segment  which  is  tint  al)ni])tly  distinguished  from  tlie  eiglilh  as  in  the  s])eeies  type, 

tlie  more  strongly  colored  lateral  ends  of  the  transverse  abdominal  blotches,  and  the 

slightly  larger  size,  the  males  being  fully  2   mm.,  long,  while  fulvofa.srlatinii  is  recorded 

as  Init  1.6  mm.  in  length  (male). 

THE  HEMIPTEUA  ( )E  J.\MA1CA. 

Notes  on  .I.\m.\ic.\N  I1emipter.\:  A   Report  on  a   Colleetion  of  Ilemiptcra  made 

on  the  Island  of  Jamaica  in  the  spring  of  1906.  By  E.  P.  \'an  Duzee  (Bull.  Buffalo 
Soe.  Nat.  Sei.,  VllI,  No.  5,  1907).  Our  knowledge  of  the  Ilemiptcra  of  Jamaica 

is  greatly  increased  by  this  valuable  paper,  in  which  are  recorded  236  with  notes  bn 

distribution,  etc.  Of  the  above  number  85  were  new  to  .science,  the  author  de.seribiug 

about  54  species  while  the  remainder  belonging  to  the  family  Capsid;e  were  described 

by  Dr.  O.  IM.  Reuter  in  the  Of.  Finsk  Vet-Soc.  Forhandl.,  XLIX,  No.  5,  1907. 

The  author  is  to  be  congratulated  on  doing  such  a   splendid  month’s  work  under 
adverse  climatic  conditions.  It  clearly  shows  the  value  of  specialization.  The  lo- 

cality Rivington,  X*.  J.,  on  pages  24  and  09  should  read  ‘Riverton.’ 
('.  W.  J. 

The  four-color  process  plate  which  ap])eared  in  the  October  number  was  made 

by  the  Sjiarrell  Print  of  Boston.  The  Editors  wish  to  make  acknowledgment  of 

their  indebtedness  to  that  establishment  for  friendly  a.s.sistance  in  the  de.sign  of  the 

plate,  and  scru])nlous  care  in  its  production. 

PIRRATA. —   Readers  of  Psyche  are  recpiested  to  make  corrections  as  following 

in  the  articles  by  IMr.  A.  A.  Girault  as  printed  in  the  current  volume: 
Hosts  of  Insect  Parasites. 

XIV,  1907,  p.  30,  4th  line  from  bottom,  Triiinoleu.'i  read  Trissolcus . 

p.  37,  15th  line  from  bottom,  Townsend  read  Townend. 

last  line,  C hales  read  Charles. 

p.  3S,  Sth  line  from  bottom,  Drew  read  Dm. 

]).  39,  7th  line  Catalogs  read  Catalogus. 
Colorado  Potato  Beetle. 

p.  47,  3rd  paragraph,  cruciform  read  cruciform. 

p.  52,  line  4,  is  read  its. 
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scutellatmn,  58. 

Actia  pilipennis,  10. 
Aedes,  4. 

varipalpus,  3. 

Agroinyza  magnicornis,  74. 
Alabama  argillacea,  83. 
Aloidamea,  18. 

produeta,  18. 
simplex,  18. 

Anastatus,  28. 
Andrena,  15,  95. 

Anisota  rubicunda,  28. 

Anopedius  error,  27. 
Anopheles,  1. 

punotipennis,  1. 
Ano.sia  plexippus,  64. 
Antheraois,  20. 
Anthomyia,  27. 
Aphanogmus,  29. 
Aradophagus,  28. 
Archips  cerasivorana,  9,  21. 
Argynnis,  6,  7,  8. 

leto,  6. 
nitocris,  6. 
nokomis,  6. 

Attacus  cecropia,  116. 
promethea,  116. 

Automeris  budlejd,  64. 
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fraudulentus,  95.  99. 
fulvibasus,  95,  97. 
incanus.  95,  97. 

lancifer,  95. 

major,  95,  96. 
mexicanus,  95,  97. 

philailelphicus,  95. 
pulchellus,  95,  96. 

pygmaeus,  95,  96. 
suljvarius,  95,  98. 
validus,  95,  100. 
varius,  95,  99. 

Caberodes  confusaria,  92. 
Cacus,  28. 
Caloteleia,  28. 
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Cephalomantis,  58. 

gracilis,  58. 
rustiea,  58. 

viridipennis,  58. 
Chersomantis,  58. 
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Chionea  araneoides,  41 . 

aspersa,  41. 
nivicola,  41. 

scita,  41. 

valga,  41,  64. 
Chionobas  gigas,  7. 

iduna,  7. 

nevadensis,  7. 

Chrysophanus,  118. 
arethusa,  120. 
arota,  118. 

cupreus,  120. dione,  118. 

dorcas,  116. 
del-sud,  IIS. 

editha,  119. 

epixanthe,  119. 

gorgan,  119. helloides.  119. 
henries,  118. 

hypophlaeas,  119. var.  fasciata,  89,  119. 
var.  fulliolus,  119. 

var.  fieldeni,  119. 

maripo.sa,  119. 

phlaeas,  119. rubidus,  120. 
var.  sirius,  120. 

snowi,  120. 
thoe,  119. 
xanthoides,  118. 

zeroe,  119. 

Names  of  new  Genera,  Species  and  Varieties  are  in  boid  faced  type. 
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Chrysotoxum  arcuatum.  7S, 
derivatum,  7S. 

fasciolatuni,  79. 
laterale,  7S. 

pubescens,  78. 
ventricosum,  77. 

Cicindela  purpurea. 
var.  auduboiiii,  Gl. 

var.  grarainea,  64. 
scutellaris.  64. 

var.  rugifrons,  64. 
var.  unicolor,  64. 

Cidaria  aurata,  121. 

Citherouia  sepulcralis,  68. 
Coelioxys,  1.5.  20. 

brevis.  20. 
dubitata,  20. 
rufitar,sis.  20. 
octodentata,  20. 

sayi,  20. 
Colias,  6,  7. 

eurxUheiue,  6. 

philodice,  89. 
Colletes,  95. 

Colpooephalimi.  122. 
setosuin,  122. 

Conservula  anodonta.  6.3. 
Culex.  1. 

pipien.s,  1.4. 
salinariu.s,  12. 
vector,  12. 

Culiseta  consobrinus,  3. 

Dcinocerites,  11. 

cancer,  1 1 . 
Dichaetoneura.  9. 

leucoptera,  9. 
Dinocarsi.s,  28. 
Dissosteira  Carolina.  120, 
Drassus  saccatus.  40. 

Ela.sinus  albicoxa,  28. 

Erigone  tusca,  40. 
Eunotu.s,  27. 

EupelnuLs,  28. 
Euproctis  chiy.sorrhea.  28. 
Euptoicta,  S. 

Claudia.  63. 

Eurosta  bigloviae.  71. 
reticulata.  71. 

solidaginis,  71. 

Euthyatira  pudeiis.  63. 
Eutreta  diana.  71. 

sparsa,  71 . 
Evania,  29. 

Feltidia,  4. 

Feralia  joco.sa,  63. 
Forficula  apicali.s,  58. 

bicolor,  58. 

Glare.sis,  23. 
ecostata,  23. 

frivald.skyi,  26. 
inducta,  2.3,  24. 
inendica,  23,  24. 

phoenicis,  24. 

Iladronotus.  28. 

leptocori.sae,  28. 
Halictus.  15. 

Holiothis  obsoleta,  SO. 
Heinerobius,  28. 

Hemileuoa  budleyi,  1 1 7. 
maia.  64. 

rieriades,  17. 
carinatus.  17, 

simplex,  18. 
Iletaerius  minimus,  68. 

Homoptera.  115. 
benesignata,  63. 

Hylatonia.  28. 
Hyperteles  hylatomae,  28. 

Idris,  28. 

•Janthinosoma.  4. 
Junonia  coenia.  28. 

Laertias  philenor.  63. 

Lcpisesia  flavofasciata.  63. 
Leptocorisa  tipuloides,  28. 
Leptinotarsa  decemlineata. 46. 

Leptophvcs  i)unctatissima, 
120. 

Lesticocampa  lunata.  11.  13. 
Limenitis,  89. 

archippus,  64,  89. 
arthemi.s.  90. 
Ursula,  90. 

var.  albofasciata,  90. 

Lipeurus.  122. 
circumfasciatu.s. 

var.  kea,  122. 
Eocusta  oculata,  58. 

Lycaena  pseudargiolus. 
var.  arizonensis,  89. 

tequa.  7. 
xerxes,  7. 

Macrorileya,  28. 
•Macroteleia.  28. 

-Malacosoma  americana,  27. 
dis.stria,  28. 

Mantis  cinerea.  .58. 
ililaticollis,  .58. 

inaculipennis.  .58. 
Mcchanitis  califoniica,  7. 

Megacbile.  15,  18. 
acuta,  18. 

albula.  18. 
brevis,  20. 

circumcincta.  18. 

decipiens.  19. 
frigida.  18. 
infragilis,  20. 
latimanus,  18. 
montivaga,  20. 
relativa,  20. 
vidua.  18. 

Megano.stoma  eurydicc.  .5. 
f,  bornardino,  .5. 

-Mcgathymus  yuccae.  28. 
Melanetaerius.  69. 

infernalis,  69. 

Mclanoplus  .scudderi.  .57. 
Melitaea,  7. 

I>haeton,  89. 
var.  superba,  89. 

Menopon,  122. 
fulvofaseiat  um. 

var.  kea,  122. 
Mesoleuca  aurata.  121. 

caesiata,  121. 
tiavicincta.  121. 
inventaria  121. 

Microstolis,  21 . 

Mi.sumena  aleatoria,  8. 

Mixoga.ster  brcvivcntris,  SO. 

Nabis  ferus,  28. 

Neoi!\mipha,  8. 
Neorileya,  28. 

Ocdi.aspis  atra.  71 . 

polita,  71. 
Okanagana,  21. 

Ooencyrtus,  28. 
Oribata  clavilanceolata,  1 12. 

clavipectinata,  112. 
curva,  113. 

multipilosa.  113. 
serratosa,  114. 

O.sinia.  1.5. 
albiventris,  17. 



126 INDEX 

[December 

Osinia  albolateralis,  16. 
atriventris,  15. 
bucephala,  17. 
canadensis,  17. 
frigida.  16. 
globosa,  16. 
inspergens.  17. 
latitarsus,  17. 
melanotricha.  16. 

Pamphila  melane.  7. 
ocola,  63. 

Paonias  astylus,  63. 
excaecatus.  28,  116. 

Papilio  polyxenes,  89. 
troilus,  8. 
tumus,  65. 

Paratylotropidia  beuten- 
muelleri,  14. 
brunneri,  14. 

Pamassius,  8. 
Pelops,  111. 

americanus.  111. 
Phanurus,  28. 
Phtliiracaru-s  magnus,  114. 
Phyciodes  tharos,  89. 

var.  packardii.  89. 
Phytomyptera,  9,  21. 
Pieris  rapae,  6. 

protodice,  6,  63. 
Piinpla,  27. 
Pipiza,  75. 

albipilosa,  75. 
artemis,  76. 
australis,  77. 
femoralis,  75. 
festiva,  76. 

Pipiza  lunata,  76. 
ornata,  76. 

pnlchella,  77. 
quadriinaculata,  76. 
radicuin,  76. 

Platygaster  herrickii.  27. 
Plusia  iialluca,  63. 
Podagrion,  28. 
Podi.sma  australis,  57. 

scudderi,  57. 

Polyneina.  28. 
Polyneura,  28. 
Prionus  ]X)culari.s,  64. 
Pro.sacantha,  28. 
Psorophora,  1 1 . 
Pyrameis,  7. 

cardui,  8. 

Roth.schildia  jorulla,  117. 

Sarnia  cyntliia.  116. 
•Sarcopliaga,  27. 
Satyrus  wheeleri,  7. 
Sceiio.  28. 
Schizura  concinna,  10. 
Scudderia,  120. 
Serinetha  trivittata,  28. 
Sinea  diadeina,  57. 

Sphecodes,  101. 
dichrous.  101.  102. 

galerus,  106. 
lautus.  101,  103. 
levis,  101,  105, 
mandibnlaris,  101,  106. 
nephelotus,  101,  106. 
obscurans,  101,  103. 
persimilis,  101,  103, 

prosphorus,  101,  104. 
Sphinx  gordius,  117. 
Stegoinyia  calopus,  3. 
Stelis,  21. 

foederali.s,  21. 
Stromatiiun  pubescens.  64. 
SjTphus  quadrimaculatus,  76. 

Teiea  poIyphemus,  116. 
Telenoinu.s,  28,  29. 

graptae,  29. Terias  li.sa,  63. 
Tettix  scabrata,  58. 
Theda  calanus,  65. 

critola,  89. 
duinetormn,  6. 
edwardsii,  65. 
iroides,  6. 

Tibicen  rimosa,  21. 

septendeciin.  21. 
Thorybes  pylades,  28. 
Trichogranima,  28,  29. 

pretiosa,  SO. 
Trissolcus,  28.  123. 
Tru.xalis  pharaonica,  58. 
Tiyi)eta  baccharis,  71, notata,  71. 

Vanessa,  7. 

antiopa,  21,  65. 
cardui,  28. 
milberti,  62. 

Xanthosarus.  18. 

Zeuzera  pyrina,  63. 
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