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ON    COLEOPTERA     FOUND    WirH    ANTS.     FIFTH  PAPER. 

BY    HENRY    FREDERICK    WICKHAM,    IOWA    CITY,   IOWA. 

From  time  to  time  it  has  been  possi- 
ble to  add  a  few  records  to  those  which 

I  have  pubHshed  in  the  earlier  papers 

of  this  series,  but  it  has  not  been  prac- 
ticable to  make  a  systematic  eflbrt  to 

work  out  the  myrmecophilous  fauna  in 

the  neighborhood  of  my  own  home. 

The  fragmentai-y  nature  of  the  observa- 
tions is  well  i-ealized  —  but  even  frag- 

ments may  be  of  use  to  a  future  monog- 
rapher. 

I.  Formica  exsectoides  Forel  (name 

from  Rev.  P.  Jerome  Sclimitt)..  A  large 
colonv  of  these  anis  has  constructed  a 

good-sized  hillock  of  cinders  by  the  side 
of  one  of  the  railroad  tracks.  An  exam- 

ination of  this  nest,  on  the  second  of 

May,  1S96,  revealed  many  specimens 
of  Hetaeriits  brunnipoinis,  Batrisus 

fossicaiida^  Ant  hi  ens  mclancliolicns 

and  one  JSIonotoma  fulvipes.  On 

April  34,  1898,  I  examined  another 

hillock  (in  t'nis  case  made  of  earth,  with 
a  thin  covering  of  cinders)  belonging  to 

the  same  species.  By  scraping  away 

the  earth  to  a  depth  of  three  or  four 

inches,  I  got  six  Batrisns  fossicanda^ 

which  seemed  to  be  in  galleries  close  to 
tlie  Mulace  of  the  mound,  especially 

around  the  edges.  Three  Megastilicns 

forinicarins  were  also  secured  in  this 

hill,  besides  C[uite  a  lot  of  AiitJiicns 
wclanc/ioiicns.  The  Megastilicus  is  an 

active  insect  and  loses  no  time  in  bury- 

ing itself  when  imcovered  by  the  inves- 
tigator. It  most  likely  belongs  to  the 

group  of  predatory  myrmecophiles. 
II.  Formica  fusca  var.  snbsericea 

Say.  This  ant  is  much  atlected  by 

Coleopterous  insects,  as  will  be  seen  by 
reference  to  earlier  papers.  A  very 

large  nest  was  examined  in  March  and 

found  to  contain  quite  a  number  of  Hel- 

acriiis  hrnnnipeniiis.  On  the  seven- 
teenth of  April  I  looked  again  and  found 

more  of  these  beetles  as  well  as  a  lot  of 

Pto»iaphagns  parasitus,  part  of  which 

were  under  a  log  which  lay  across  the 

top  of  the  mound  while  others  were 
obtained  deep  ilown  in  the  galleries. 

One  Megastilicus  forinicarins  was 

captured  near  the  surface  of  the  hillock, 
and  as  I  IkkI  never  before  seen  this 

beetle    alive    I    searched    carefully    for 
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Others  but  without  success.  Besides 

these,  and  some  unidentitied  Staphxlin- 
idae,  I  found  an  example  of  TliiasopJiUa 
americana  Fauvel  MS.  Later  visits 

showed  that  the  Hetaerius  could  be 

found  as  late  as  the  middle  of  May,  and 

at  this  time  I  got  Batrisus  fossicaiida 

(chiefly  near  edges  of  the  nest)  and  a 
few  Anthiciis  melancholiciis. 

III.  Formica  nitidlventris  Em.  [ 

cannot  find  that  any  beetles  are  recorded 

from  the  nest  of  this  ant,  and  my  own 
oliservations  had,  until  recently,  been 

without  positive  result.  On  the  fourth 

of  last  May,  however,  I  found  Cremas- 
tochilus  harrisii.  in  the  midst  of  a 

strong  colon}',  under  a  piece  of  hoard, 
on  grassy  land.  Records  of  the  hosts  of 

Cremastochilus  are  much  to  be  desired, 

so  few  having  been  published,  in  spite 
of  the  undoubted  status  of  these  beetles 

as  true  guests. 
IV.  Lasius  americanus  Em.  This 

ant  frequently  makes  its  home  under 
leaves  in  the  woods,  or  under  loose  bark 

of  fallen  trees,  or  of  stinnps.  Since 
such  situations  are  also  favorite  haunts 

of  many  Scydmaenidae,  Pselaphidae, 
and  Staphylinidae,  it  is  often  diflicult 

to  conjecture  the  true  relationships  of 

the  ants  to  the  accompanying  lieetles. 

It  luav  not  be  out  of  place,  however,  to 

record  the  following  captures  of  Cole- 

optera  with  these  ants:  Pycnophus 

ras'/s.  Connophronfallidutii.,  C.  capil- 
los/ilinn  without  record  of  date  ;  Bat- 

risus frontalis  in  nest  under  liark, 

April  28,  both  this  and  B .  globosiis  in 
the  same  situation  a  month  later ; 

Tmcsiphorits  costalis,  Batrisus  fron- 

talis, Rybaxis  conjuncfa  var.  trini- 
caticornis  from  leaves  covering  a  nest, 

Mav  29.  Eurypronota  discrcta  oc- 
cinred  on  one  occasion  only.  Alyrmo- 
biota  crassicomis  is  often  rather  abun- 

dant in  subcortical  nests,  and  is,  un- 

doul)tedl\-.  a  true  guest,  as  it  seems  not 
to  be  met  with  elsewhere. 

V.  Lasir/s  aphidicola  Walsh.  Often 
lives  in  immense  colonies,  under  large 

stones,  on  wooded  hillsides,  and  quite 

frequentlv  inhabits  rotten  logs,  in  moist 

forest  lands,  these  logs  being  perforated 

in  all  directions  by  galleries.  A  small 

nest,  investigated  on  May  31,  yielded 

Connophroit  pallidu7ii.  A  much  larger 
one,  beneath  a  flat  stone,  was  infested 

by  CcopJiyllus  nioirilis,  of  which  I  took 
seven  specimens.  These  beetles  walked 

about,  carrying  themselves  high  with  a 

"  tiptoeing  "  motion,  among  the  im- 
mense swarm  of  ants,  apparenth  with- 

out sufl'ei  ing  molestation  nor  receiving 
aid  from  their  hosts.  On  May  8  I  had 
e.xamined  a  large  colony  occupying  a 

rotting  stump,  and  took  from  the  gal- 
leries tliree  specimens  each  of  Adranes 

Icco)itei,  Ceophylliis  nionilis  and  Bat- 
risus globosus,  one  Hotnocusa  expansa 

and  sixteen  Tarhys fcrrugiiieus.  This 
Tachys  often,  if  not  always,  occurs 

with  ants.  Mr.  Hayward  has  found  it 

vyith  them,  Mr.  G.  Beyer  once  sent  me 
several,  mounted  with  Lasius,  from 

New  Jersey  ;  and  personally  I  cannot 
recollect  having  met  with  it  except  in 

the  above  mentioned  nest.  A  colony 

of  what  1  took  to  be  Lasius  ap/iidicola, 
but  which  Dr.  Wasmaufi  identifies  as 

L.  interjectiouis  Mayr,  at   home  in  an 
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okl  stump,  was  sifted  over  on  May  29, 

and  from  it  I  obtained  Adraiies  lecon- 

tei,  Ceophyllus  vionilis  and  Limulodes 

paradoxtis. 

VI.  Tapitioma  sessile  Say.  This 

species  is  very  common  near  Iowa  City, 

i3ut  seems  hut  very  little  favored  by 

guests.  I  have  a  record  of  Connophro7i 

longipeitne  taken  with  it,  April  17, 

but  the  occurrence  is  probablj-  acci- 
dental. 

VII.  Poncra  painsvlvai/ica  ]3uck. 

Frequently  met  with,  but  I  have  nn\\  a 

single  record.  Coiitiophroii  clavicorin\ 

found  with,  this  ant,  April  17. 

VIII.  Aphaeiiogaster  aqiiia  HucU. 

Nests  in  the  ground,  the  galleries  open- 

ing in  the  protection  of  a  stone  or  piece 

of  wood,  the  latter  often  much  pierced 

by  the  tunnels.  During  April  and  May, 

Linuilodes  paradoxus  occurs  abun- 

dantly with  this  species,  and  the  little 

beetles  may"  lie  seen  running  around 
among  their  hosts  without  any  moles- 

tation whatever. 

IX.  Pogononi\'i'?ncx  opaciceps  May r. 
Specimens  of  this  ant  were  sent  me 

from  the  neighborhood  of  Denver, 

Colorado,  by  Mr.  Ernest  J.  Oslar,  who 

writes  that  it  is  the  host  of  Crcmasto- 

chilits  sa/ic/'ns  and  C.  knochii,  speci- 
mens of  which  I  have  also  received 

from  him.  He  finds  the  beetles  with 

their  hosts  at  various  times,  my  ex- 

amples of  sa?icius  being  dated  E. 

Denver,  April  10,  Berkeley,  June  3, 

and  Salida,  ful)'  11.  The  knoc/iii  iwc 

marked  Berkeley,  April  8,  and  Chim- 

ney Gulch,  June  [S.  He  savs  of  san- 

c/'iis:   "  I  generally   find   it  in  anthills 

but  never  more  than  one  in  each,  at  all 

times  of  the  year.  Last  winter,  just 

before  Christmas,  a  friend  and  myself 

drove  to  a  place  called  Parkers,  twenty- 
five  miles  south  of  Denver,  on  a  three 

days' jack  rabbit  hunt,  while  a  foot  of 
snow  lay  on  the  ground.  I  kicked  up 

four  saiicitis  from  the  ant  hills  during 

the  three  days  of  our  hunting.  Of 

course  the\'  were  dormant,  and  I  carried 

them  in  an  empty  cartrirlge  shell.  By 

the  time  I  got  back  to  Denver  they 

were  all  lively  from  the  warmth  of  my 

pocket."  I  notice  that  it  is  ditlicult  to 
get  perfect  specimens  of  this  beetle,  the 

legs  often  being  much  nnnilated,  sup- 

posedlv  b\-  the  ants  which  are  large 
and  fierce  creatures. 

X.  Plicidole  vhilandica  Forel, 

(name  from  Rev.  P.  Jerome  Schmitt). 

From  a  nest  of  this  species  I  got  a  single 

specimen  uS.  At  inns  monilicoriiis.  The 

colon\  was  hnused  under  a  large  stone, 

by  the  roatlside.  in  the  vicinity  of  Nash- 
ville, Tennessee.  The  date  was  aliout 

the  middle  of  August. 

XI.  Cremastogaster  olinelata  Say. 

Although  this  is  one  of  our  commonest 

Iowa  ants  and  occurs  in  great  colonies, 

I  seldom  find  any  beetles  with  it  except 

such  as  are  clearly  casual  companions. 

I  have,  however,  a  record  of  Pycno- 

plnis  rasiis  vyhich  may  be  worth  saving. 

All  of  the  foregoing  notes  are  to  be 

considered  as  referring  to  observations 

made  near  Iowa  city,  unless  otherwise 

stated.  I  wish  to  express  my  thanks 

to  Mr.  Theo.  Pergande  and  to  Rev.  P. 

Jerome  Schmitt  foi  kind  aid  rendered 

in  the  way  of  identifications. 
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SYNOPSIS    OF    SUBFAMILIES  AND    GENERA    OF   NORTH  AMER- 

ICAN   TETTIGIDAE. 

(Based  upon   the  synoptical  table  of  Prof.  Bolivar.) 

BY   J.    L.     HANCOCK,    CHICAGO,    ILL. 

1  (3)    Antennae  filiform,  farely  the  last  two  articles  before  the    extremity  very 
little  coinpressed. 

2  (i)    Face  more   or   less   oblique   or  perpendicular;   median  ocellus  situated   in 
front  of  the  eves. 

3  (16)    Anterior  femora  more  or  less  compressed,  carinate  above. 

4  (5)    Frontal  costa  furculate  between  the  eyes,  the  branches  strongly  diverging, 

fortning  a  frontal  scutelhmi.  Subfamily  Cladonotixae  Bol. 

5  (4)    Pronotum  largely  compressed,  above  conipleteK  foliaceous,  roimded-angu- 
late,  posteriorly  truncate.  Gen.    ChoropIiyUum  .Serv. 

6  (8)    Antennae  with   twelve   to  fourteen  articles  ;  pronotum  anteriorlv  truncate, 

or  angulate,  or  rarely  angulate  produced,  posterior  angles  of  the  lateral  lobes 

turned  downwartls,  more  or  less  rounded,  not  obliquely  truncate. 

Subfamily   Tettigixae  Bol. 

7  ('.3)    Vertex  advanced  in  front  of  the  eyes,  wider  than  one  of  them,  in  profile 

united  with  the  frontal  costa,  generally  angulate  anteriorly. 

8  (6)    Antennae   with  twelve,  rarely  thirteen  article.s  ;   pronotum  with   the  dorsal 

front  margin  angulate  produced,  median  carina  cristiform,  more  or  less  arched 

longitudinally,  median  lobule  of  the  posterior  margin  of  lateral  lobe  feebly- 
developed,  sub-humeral  sinus  for  tlie  reception  of  elytra  shallow. 

Gen.  Nomotcttix  Morse. 

9  (10)    Antennae  with  fotirteen  or  often  thirteen  articles;  pronotum  generally  not 

advanced  upon  the  head  to  tiie  eyes,  median  lobule  of  posterior  margin  of 

the  lateral  lobe  well  developed,  the  sub-humeral  sinus  quite  deep. 
Gen.   Tettix  Charp. 

10  (9)    Vertex  a  little  advanced   in  front  of  eves,  equal  to,  or  considerablv  wider 

than  one  of  them,  in  profile  iniited  with  the  frontal  costa  rounded,  or  de- 

presso-rounded. 

11  (12)    Vertex  considerabU'  wider  than  one  of  the  eves,  brandies  of  the   frontal 

costa  more  or  less  strongly  divergent,  antennae  consisting  of  twelve  to  thir- 
teen articles.  Gen.  Neotetfix  Hanc. 

12  (11)   Vertex  equal    to    one    of  the   eyes,   branches  of  frontal    costa    narrowly 

forked,  straight  and  evenh^  divergent.  Gen.  Merotetiix  Morse.* 

*  Given  on  tlie  authority  of    Prof.   A.  P.  Morse;  a  recently  described  genus  in  Journ.   N.  Y.   Ent.  Soc.  vol.  vii, 

p.  199,  1S99. 
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13  (7)    Vertex   not  advanced  in   front  of  the   eyes;    median   carina  of  pronotum 
scarcely  elevated. 

14  (15)    Body  usually  broad  between  the  shoulders;  vertex  narrower  or  equally 
witle  with  one  of  the  eyes  ;  second  femoral  carinae  more  or  less  flexuous,  or 

undulate,  or  lobate,  or  clypeate,  very  rarely  straight. 
Gen.   Paratettlx  Bol. 

15  (14)    Vertex  strongly  narrowed   in  front,  the  front  border  nearly  one-half  the 
breadth  of  an  eye,  or  less;  body  usually  prolongate;  branches  of  frontal 

costa  sub-parallel,  closely  approximate.  Gen.   Tchnatcttix  gen.  n. 
16  (3)   Anterior  femora  above  distinctly  and  broadly  sulcate  ;   pronotum  in   front 

produced  more  or  less  above  the  head,  very  frequently  hooked,  accuminate, 

or,  to  a  certain  extent,  obtusely  rounded  angulate;  antennae  sixteen  to  twentv- 
two  aiticles.  Subfamily  Batrachidinak  Bol. 

17  (iS)    Body  strongly  tumid;   dorsum   of  the    pronotum   convex,   lightly  punc- 
tate, lateral  carinae  in  front  of  the  shoulders  wanting. 

Gen.  Paxilla  Bol. 

18(17)    Body  narrower;   dorsum   of  the   pronotum,    between    the   carina     rather 

concave,  conspersed  with  more  or  less  longitudinal  wrinkles,  lateral  carinae 

in  front  of  the  shoulders  present.  Gen.    Tettigidea  Scudd. 

THE  "  COCOONS"  OR  "  CASES"  OF  SOME  BURROWING 
CATERPILLARS. 

BY  CAROLINE  G.   SOULE,   BROOKLINE,   MA.SS. 

From    much    watching    of   pupating 

caterpillars,   especially   of  such    sphin- 
gids  and  ceratocampids  as  go   into  the 

ground  to  pupate,  I   gradually  came  to 
doubt  the  exactness  of  the  statements, 

made   in   many  books,   that  such   cater- 

pillars spin   "cases"  or  "cocoons"  in 
the  earth  inside  of  which  they  transform. 

Last    summer  I  had  a  good    supply 
ot    Protoparce    celetcs    and     Carolina, 

Plulavipeliis  pandorus  and  achetnon, 

Ceratomia  amy  11  tor,  and  Paonias  exco- 

ecatiis,  with  which  I  experimented. 

Into  tin  boxes  I  put  sifted  earth  deep 

enough  to  give  ample  room  for  cases. 

Into  each  box  I  put  a  larva  ready  to 

pupate,  and  wandering  in  search  of  a 
suitable  place.  All  burrowed  very 
soon,  and  I  left  the  boxes  undisturbed 

for  a  few  days,  that  no  unusual  condi- 

tion should  atl'ect  the  laivae. 
On  examining  the  boxes,  which  was 

very  carefully  done,  I  found,  in  every 

case,  no  sign  of  silk,  and  no  ''case" 
which  held  together  at  all.  1  found  an 

oval  cavity,  smooth,  and  large  enough 

to  hold  the  pupa  easily,  allowing  free 
motion  of  the  abdominal  setrments  and 



PSYCHE. 
[January  igoo. 

even  space  to  turn  over  completely. 

The  walls  of  the  cavit)'  seemed  pressed 
by  the  turning  of  the  caterpillar  and 

moistened  by  the  sticky  fluid  vvliich 

exudes  from  such  larvae  in  the  early 

stages  of  pupation.  This  combined 

fluid  and  pressure  served  to  keep  the 

earth  from  falling  upon  the  caterpillar 

under  ordinary  circumstances,  but  a 

very  slight  touch  with  pencil,  fingers, 

or  stem  sent  the  upper  walls  down  as 

dirt,  not  as  fragments  of  a  case  or  of  a 
wall. 

I  then  put  less  earth  in  a  tin  anti  put 

on  it  a  caterpillar  which  was  ready  to 
burrow,  and  watched  it. 

Butting  its  head  against  the  earth  it 
made  a  small  iiole,  then  worked  the 

hole  larger  until  it  would  admit  the 

entire  body,  which  the  earth  was  not 

deep  enough  to  cover. 
The  caterpillar  then  moved  about  in 

this  hole,  butting  the  sides  with  its  head 

■  until  there  was  room  to  spare,  and  the 
walls  were  packed  \)y  the  pressure. 

Exudation  had  begun  and  the  fluid  was 

forced  against  the  walls  by  the  crawling 

and  butting  of  the  caterpillar,  so  that 

all  was  absorbed  by  the  earth. 

There  was  no  spinning  whatever, 

nor  any  of  the  weaving  motion  of  the 

head  made  by  the  caterpillar  when 

spinning.  At  first  the  caterpillar  lay 
on  its  venter,  shortened  and  moist. 

After  a  daj'  or  two  it  turned  upon  one 
side,  curled  slightly  in  a  curve.  Next 
it  turned  on  the  other  side,  then  on  its 

back,  still  slightly  curled.  Then  the 

ends  of  the  skin  began  to  look  empty, 

and  the  caterpibar   slowly  rolled    over 

upon  the  venter,  and  soon  cast  the  larva 

skin.  I  repeated  this  experiment  sev- 
eral times,  and  with  diflerent  species, 

and  always  with  the  same  result. 

Uryocamfa  rubicimda  gave  the 
same  results  also,  though  much  less 
fluid  exudes  from  these. 

I  satisfied  myself  that  with  these 

species  the  cell  formed  for  pupation 
could  not  be  called  either  a  case  or  a 

cocoon,  since  it  could  not  be  taken  up 
as  a  whole  without  taking  up  enough  of 

the  surrounding  earth  to  keep  from  it  all 

pressure  and  jar,  as  these  destroy  it  at 
once. 

I  tried  the  same  plan  with  Dcilepliila 

llncata,  which  in  my  former  experiences 

has  always  spun  a  slight  cocoon,  like  a 
fish-net,  between  leaves. 

The  four  sj^ecimens  I  put  into  the 

four  tins  with  earth,  shaped  cells  for 

themselves,  and  did  not  spin  at  all. 

They  did  not  burrow  as  deep  as  the 
other  larvae  however. 

The  boxes  were  kept  tightly  covered 

except  when  I  was  watching  the  cater- 
pillars, so  that  the  earth  v\as  not  dried 

too  much. 

The  pupae  were  all  perfect,  but  no 
better,  except  those  of  the  Protoparce 

and  C.  ajJiy)itor,  than  those  made  by 

the  other  larvae  pupating  in  tins  with- 
out earth. 

In  making  their  cells  the  caterpillars 

did  not  bring  earth  to  the  surface,  but 

merely  pushed  it  back  on  all  sides,  so 
that  in  the  tins  with  deeper  earth  there 

was  no  trace  of  any  buirow  or  cater- 

pillar. 
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LIFE  HISTORIES  OF  NORTH  AMERICAN  GEOMETRIDAE.  — VIII. 

BV     HARRISON     G.      DYAR,     WASHINGTON,     D.     C. 

Calocamfe     tindnlata     Linn.     The     larva  tubercles  also  brown   and   distinct  ns  on    the 

that     bears    this     name     in     Europe     is    well  bodv;  anal  plate  and  anal  lei,' plates  triangn- 
known,    having    been     frequently    described  lar,  duskv.     Tubercle  vi  absent.     The  larvae 

and  figured.     (See  Hofmann,   Raup.   Gross-  spun  up  gregariously  a  silky  web  at  the  tip 
Schmett.  Eur.,  p.  230).     The  American   lar-  of  a  leaf  and  fed  thejein. 
va  has  been  described  only  by  Fitch.  Our  Stage  If.  Head  rounded  bilobed,  shin- 

larva  differs  decidedly  in  habit,  coloration  ing  pale  yellow;  width  .5  mm.  Body  trans- 
and  food  plant  from  the  European  one,  so  lucent  yellowish,  tubercles  large,  black;  a 

that  it  hardly  seems  as  if  they  could  be  the  broad,  shaded,  subdorsal  black  band  and  a 
same  species.  Newman  says  the  European  faint,  narrower  dorsal  one.  Shields  and  feet 

moth  lays  the  eggs  singly,  or  at  least  never  pale;  setae  moderate,  dusky, 

adjoining  each  other,  and  the  larvae  are  not  Stage  III.  Head  round,  full,  slightly  bi- 
decidedly  gregarious  and  Hofmann  does  not  lobed,  shining  reddish  orange;  width  i.i 
contradict  this.  The  European  larva  has  a  mm.  (Calculated  should  be  .9  mm.)  Body 

brown  head  and  is  gray  below,  brown  above,  thick,  short,  a  little  flattened;  pale  green 

faintly  lined  with  black,  the  dorsal  line  finely  with  dorsal,  addorsal  and  subdorsal  broad, 

edged  with  whitish  and  with  a  whitish  stig-  straight  black  lines  with  only  narrow  spaces 
matal  line.  The  food  plant  is  willow.  The  between,  the  subdorsal  broadest  and  edged 

following  description  will  show  how  our  lar-  with  whitish  below.  Tubercle.s  and  spira- 
va  differs: —  cles    black;    cervical    shield    pale    centrally. 

Eggs.  Laid  in  a  pile,  nine  square  and  black  at  the  sides  ;  anal  plate  and  large  leg- 
four  layers  deep,  the  upper  layers  composed  shield  black;  setae  short,  pale, 

of  less  eggs  than  the  lower  and  consequently  Stage  IV.  Heaii  as  before,  shining  red- 
smaller,  but  on  one  side  all  the  layers  are  dish  orange;  width  1.5  mm.  Body  as  be- 
equal.  Elliptical,  strongly  flattened  above  fore,  the  dorsal  and  addorsal  lines  black, 

and  below  and  a  little  so  on  the  sides  by  their  narrow  interspaces  forming  pulveru- 
mutual  pressure,  the  ends  rounded,  the  one  lent  yellowish  white  lines  on  the  broad  dark 

toward  the  tapering  side  of  the  pile  a  little  dorsum;  subdorsal  line  reaches  tubercle  iii 

depressed,  none  truncate;  reticulations  flat-  and  is  edged  below  by  a  suprastigmatal,  nar- 
tened,  not  raised,  the  egg  indistinctly  a  row,  yellovvi.^h  line.  Subventer  dull  yellow- 
many-sided  polygon;  reticulations  whitish,  ish  with  faint,  pale,  subventral  line  and 

not  very  distinct.  Color  green,  then  pink-  rings  about  tubercles  vii.  Feet  and  venter 
ish  yellow,  finally  gray  before  hatching;  pale,  spiracles  black  ringed;  anal  plate  and 

size  .6  X  .4  X  .3  mm.  large    anal    leg-shields  deep   black;  cervical 
Stage  I.     Head  pale  yellow,  ocelli  black;  shield  red  like  the  head,  black  on   the  lateral 

round,  slightly  bilobed,   no  marks;   width    3  margin--;    tubercle-*    black,    moderate;   setae 
mm.     Body  somewhat  robust,  not  elongate,  rather  long,  fine,  pale. 

feet  normal ;  ocherous  yellow,  all  the  tuber-  The  larvae  live  till  maturity  gregariously 
cles  distinct  and  broadly  dark  brown,  large,  within   the  leaves  which   they  spin  together 

bearing  dark,  swollen-tipped  setae.     Cervi-  and  eat  oft"  the  upper  epidermis  and   paren- 
cal    shield    not    cornified,    concolorous,    the  chynia.     Whole  shoots  may  be  thus  spun  up 
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by  one  brood  of  larvae,    the    leaves    turned 
brown  and  withered. 

Two  broods  in  the  jear.  Winter  passed  as 

pupa  in  the  ground.  The  larva  is  common 

in  New  York  and    New  Jersey  on    the  wild 

cherry  {Pruniis  seroiina) ^  its  only  food 

plant.  Were  this  plant  of  any  economic  im- 

portance, this  Geometrid  would  be  classed 

among  the  injurious  species. 

LIFE  HISTORIE.S  OF  NORTH  AMERICAN  GEOME TRIDAE  — TX. 

BY    HARRISON    G.    DYAR,   WASHINGTON,    D.   C. 

Tkeyina  athasiafia  Walker.  Tlie  moth 

was  determined  by  Dr.    Hulst. 

The  only  reference  to  the  early  stages  of 

this  species  is  by  Dr.  Packard  {T/ieriiia 

scminndnria,  Rept.  ent.  U.  S.  dept.  Agr  , 

1SS6,  p.  329;  5th  rept.  U.  S.  ent.  comm.,  p. 

777),  who  describes  a  pupa  and  gives  as  food 

plant  white  pine.  But  as  this  is  not  the 

food  plant  of  T.  athasiaria,  I  doubted  the 

determination.  The  doubt  was  confirmed  bv 

finding  Dr.  Packard's  bred  moth,  with  his 
label  attached  in  the  National  Museum.  It 

proves  to  be  T.  fellucidaria  G.  &  R.  There- 

fore the  early  stages  of  T.  at/iasiaria  have 

not  been  previously  referred  to. 

JSgg.  Elliptical,  narrowing  a  little  at  one 

end,  and  smoolhly  truncate  at  the  other, 

shining  dark  bluish  green.  The  truncate  sur- 

face is  distinctly  limited,  and  a  little  bulging 

centrally.  Surface  neatly  reticulate  in 

rounded  areas,  the  reticulations  not  shiny, 

not  elevated.  Size  .8  X  .6  X  .5  mm.  The 

color  changed  to  a  gray  green,  and  latter  to 

sordid  pink.  Apparently  laid  in  nature  in 
the  cracks  of  the  bark.  In  confinement  the 

moth  deposited  them  between  the  cover  and 

the  glass,  and  under  some  paper  lying  in  the 

bottom.     The  eggs  hatched  in  ten  days. 

Stage  I.  Head  large,  round,  dark  brown, 

mouth  region  a  little  paler  brown;  setae 

short,  stiff  and  pale,  from  minute  dark  tuber- 

cles; width  about  .35  mm.  Body  whitish, 

thorax  and  joints  10  to  13  dorsally,  and  cir- 

cling bands  on  joints  4  to  9  dark  red-brown. 

.Smooth,  no  projections.     The  brown  on  the 

thorax  is  a  slight  shading,  on  joints  10  to  13 

it  is  in  dorsal  and  subdorsal  bands;  feet 

pale;  no  longitudinal  bands  on  the  central 

portion,  except  a  very  faint  and  slender 

brown  lateral  line  which  connects  the  trans- 

verse bands.  The  larvae  were  \itry  active, 

and  much  annoyed  by  the  presence  of  others 

of  the  same  species,  so  that  many  died  before 

a  lew  were  finally  induced  to  feed. 

S.'age  II.  Head  white,  a  little  sordid, 
shaded  with  blackish  at  the  vertex,  and  sides 

posteriorly:  eyes  black;  with  .6  nun.  Body 

all  opaque  white,  a  little  grayish,  no  marks, 

except  a  few  tiny  dark  brown  specks  snb- 
dorsally  centrally  on  the  segments.  In 

some,  this  forms  a  slender  subdorsal  line 

with  a  few  faint  dots  besides.  Tubercles 

brown;  segments  rather  finely  annulated. 

Setae  short  and  pale. 

Stage  III.  Head  i.o  mm.  As  before. 

Head  while  with  nian\  small  brown-black 

specks;  thicker  at  the  sides  posteriorl3' and 
in  the  sutures  of  clypeus;  rounded  bilobed, 

higher  and  wider  than  joint  2.  Body  pale 

gray  with  a  slight  greenish  tint,  obscurely 

longitudinally  lined  with  several  whitish 

lines,  and  sparsely  black  speckled.  Tuber- 

cles i  and  ii,  small  subdorsal  shades  poster- 

iorly on  the  segments,  a  subventral  broken 

line,  and  medioventral  dashes  compose  these 

speckles.  Foot  of  joint  10,  and  sides  of 

thorax  darkly  shaded.  Anal  plate  rounded, 

not  black  marked.  Setae  obscure,  pale.  The 

larvae  were  still  very  active,  and  difficult  to 

feed. 
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Stage    IV.    Head    i-ounded    bilobed.    full,  the  U.  S.  entomological  coinmission  are  four 
pale    wood  brown,  faintiv   mottled   with   red  de.scriptions,  two  of  larvae  on   oak,   and  two 
blown,  the  upper  tubercles  black  ;    width    1.4  on    pine    and    spruce.      I   have  shown    above 

ram.     Bodv    rather    slender,     smooth,     pale  that  the  pupa  described  (p.  777)  as  "•  aemiiiu- 

greenish  brown,  faintly,    finely,   longitudin-  dari'a"   should  be  credited    to  felliiciilaria, 
ally  lined  with  whitish,   the  tubercles  rather  and   probably  the   pupa  described. on   p.  841 

broadly  black  marked.     A  subventral  black-  as  "/err'/rfrtrm"  belongs  to  the  same,  judging 

ish  shade  line  posteriorly.     The    pale    lines  from    'the    food    plant.     On    p.    1S6  " fervi- 
are  numerous,  edged  finely  with  dark  brown,  din/ii"i&  described,  possibly  correctly:  but 
crinkly     and    a    little    mottled,    sotne  of    the  more    probably  it    is  fisceUaria  Gn..  as  the 

edgings  broader  and  blacker  than  the  others.  moths   "reared   from   the  live  oak  in  Florida 

Stage    V.    Head   whitish,    mottled,  dotted  bv  Dr.  Riley  "(/.<•.  Mr.  Koebele)  are  of  that 
in   patches  with  grav,  tubei'cles  and    sutures  species,    and    Abbot's    locality     is    southern, 
of  clypeus  black  ;  width  1.7  mm.   Body  green-  Following  this  is  a  description  of  "  enttropi- 
ish    white,    slightly    tinged     with     brown,     a  aria"  but  obviously    incorrect,   as    it   differs 

little   lined   and   maibled   with  brownish  and  totally  from  Goodell's  correct  one,   which   is 
gray,  as  before ;  tubercles  black,   setae   pale.  referred  to,  without  comment  on  the  marked 

Shields   concolorous    with    the  body.     Vari-  discrepancy.     The  description  is  taken  from 
ation  in  color  as  in  the  ne.xt  stage.  the  books  of  the  Department  of  Agriculture 

Stage     VI.    Head    rounded,    full,     slightly  (uo.    3904),    and    llie    bred    moth    before   me 

bilobed,    the    clvpeus    small,    somewhat    de-  proves  it  to  refer  to  fisceUaria  Gn. 
pressed;   width  2.2    mm     Whitish  green  with  The     larvae     of  fellncidaria .    atiiasiaria, 

gray  dottings  over  the  lobes,  tubercles  repre-  fisceUaria   {s.ni\  ferridaria  also.')  are  alike 
sented   by    black    spots.     Body    cylindrical,  at    maturity,    within     the    normal    range    of 

smooth,    uniform,    colored    as    before.     The  variation,    so    that    they   cannot    be    distin- 
bred    larvae    were    rather    brightly    colored.  guished  with  certainty.       As    to  the    earlier 
Ground  color  pale,  nearly  all  whitish  green,  stages,     I    am    not   yet    fully    informed;  but 

the    black    dashes    heavy    subdorsally    inter-  hope   to   be  able  to  bring  out  the  characters 
segmentally  ;  orange  shading  on  the  cervical  before  this  series  of  papers  is  closed. 

shield,  and  in  the  subdorsal  pale  line,   which  ^^^    ̂ ^^^    LEoSi-v.-In    Psyche,    Oct., 
is  the  only  distinct   line.     The  orange  sb.-id-  ̂ g^^^  ̂     ̂^^    j  discussed  Leonia,  and   its  ally ings    are  above   the   black  dashes,   which   in  ,,        .         -.i       ̂                 u     •   •    .1     4.  .1 
=  Hornia,  without  remembering  that  the  name 

turn  border  the  pale  line  below.     Anal   plate  r         ■                               \  x.      n          „„„„.„ 
'                                              '  Leonia   was   proposed   bv   tjrav   many  veais 

orange     shaded:    tubercles     represented    bv  /  o     \  <■                          <■  ht   11               t^i  „„ 
"                                                   '                       ■  ago  (1840)  for  a  genus  of   Mollusca.      Ihere 

black    spots.       Another    collected     example  .     ,              ,"         •■       1     .  .       1             .i,„ ^                           _                                     '^  seems  to  be  no  alternative  but  to  change  the 
was    uniformlv    brownish,   heavily    mottled,  ri           1    'j  t                    i     -n     " -'                   '  name  of   ihe  meloid  Leonia,  so  I  will  propose 
only    the    subdorsal   line,  and  a  few    streaks  ,         \.  .-.    .      r          j-                   i.  •           1 to  substitute  Leoitidia.  n.  n.      It  is  perhaps  a 
showing  the  whitish  green  ground  color.  ..         ,•  »     ,         1     .1        •.    •                1   j 

^                         »           »  matter  of  taste  whether   it   is   regiirded  as  a Food    flaiti  oak.    The   larvae    are  colored  ,.  .■      .                          ,                 <■  ij 
•^  distinct  genus,  or  subgenus  of  Hornia. 

like  the  bark,  and  probably  rest  upon   it.     A  T   n    A    C     k-  II 
single  brood  in   the  year,  the   winter  p;issed 

as    pupa.     Larvae    from    Brookhaven.    Long  Correction    of  .vn  Error.  —  In   Psyche, 
Island,  N.Y.    Eggs,  June  12th,  mature  larvae  vol.   vii,  p.  252   (June,  1S95),  I  described  an 

not  till    late  September  or  October;  the  de-  interesting  Tineid  larva,  feeding  on   Rubus, 

velopment  very  slow.  :is  "  Biitalis  basilaris  Zell, "depending  upon 
The  descriptions  of  the   larvae  of  Therina  the  supposed  accuracy  of  the  determination 

are  in  some  confusion.     In  the  5th   report  of  made  for  me  by   Prof.  C.  H.  Fernald.     The 



12                                                                                           PSYCHE.  (January  .900, 

name  should  be  changed  to  Sc/irecketisteinia  seen  a  previous   record  of  the  occurrence  of 
festuliella   Hlibn.      It  will    then    not   be    an  this  species  in  the  East.     Of  theother  species 

abnormality  in    the  genus,  the   larva   agree-  of  Schreckensteinia,  y'c//Ve//n   Wals.   is    said 
ing  with    the  habits  and  appearance  of   the  to  live  on  Orthocarpus  and  erythriella  Clem. 
European    form.     (See    Walsiugham,    Pter.  in  the  racimes  of  Rhus. 
Cal.    and.   Or.,    p.    i,    iSSo,    and     Mevrick, 

Handb.  Brit.  Lep.,  p.  690,  1S95).    I  have  not  Harrison  G.  Dyar. 
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ON    THE    MATING   INSTINCT   IN    MOTHS. 

BY    ALFRED    GOLDSBOROUGH    MAVER,    CAMBRIDGE,    MASS. 

[Annual  address  of  the  retiring  president  of  tlie  Cambridge  Entomological  Club.  January  12,  1900.] 

During  the  past  summer  the  author 

carried  out  a  series  of  experiments  to 

determine  tlie  nature  of  the  mating  in- 
stinct of  Callosamia  promethea. 

A  large  number  of  the  cocoons  of 

this  moth  were  kindly  collected  for  the 

author  by  W.  L.  Tower,  Esq.,  in  the 

neighborhood  of  Cambridge,  Mass.  ; 

and  others  were  found  by  the  writer  at 

Maplewood,  N.  J.  Altogether  449 

cocoons  were  obtained  during  the  win- 

ter of  1S9S-99.  These  were  allowed  to 
remain  out  of  doors  in  Cambridge 

where  they  were  exposed  to  the  winter's 
cold,  and  then  on  May  5th  they  were 

taken  to  Loggerhead  Key,  one  of  the 

Dry  Tortugas  Islands,  Fla. 
This  situation  was  most  favorable  for 

the  prosecution  of  the  experiments,  for 
the  insect  does  not  extend  south  of  the 

Carolinas,  and  thus  the  moths  were 

separated  many  hundreds  of  miles  from 

others  of  .their  species.  Moreover  Log- 
gerhead Key  is  a  small  sandy  island, 

surrounded  by  many  miles  of  ocean, 
and  thus  no  interference  with  the  ex- 

periments could  come  from  the  outside. 
The    cocoons   were    hung  under  the 

shade  of  some  trees,  where  they  were 

protected  from  the  direct  rays  of  the 
sun.  It  was  remarkable  that  all  but 

five  of  the  moths  (3  ?  and  2  ̂   )  issued 

from  the  cocoons  during  the  early  morn- 
ing hours  between  sunrise  and  eleven o'clock. 

The  following  table  will  show  the 
rate  at  which  the  moths  issued  from  the 
cocoons : 

Date.  No.  of   No.  of  Total. 

M'y  iS 

■9 

25 

26 

27 

2S 

30 

3" 

June  I 

Date.  No.  of  No.  of  Total- 
d'cT  ?? 

J'ne8        I  I             2 

■)       6  I              7 
10      13  3            16 

15 

16 

■7 

iS 

24 

25 

26 

27 

65 

176 
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It  will  be  seen  that  63%  of  the  moths 

were  males,  and  37%  were  females. 
As  is  well  known,  in  this  moth  the 

whigs  of  the  female  aie  reddish-lirown 
in  color,  while  in  the  male  the  wings 

are  black;  also  the  antennae  of  the 

male  are  large  and  bnshy,  while  in  the 

female  thej'  are  small  and  slender.  The 
male  possesses  the  ability  to  seek  out 

the  female  even  though  she  be  at  a  con- 
siderable distance.  The  males  usually 

fly  toward  the  females  in  the  afternoon 

hours  between  two  o'clock  and  sunset, 
and  it  is  a  common  thing  to  observe 

several  dozen  males  fluttering  about 

the  place  where  a  female  is  resting.  In 

seeking  the  female  the  male  flies  up 

against  the  wind  until  he  comes  into 
her  near  presence,  and  then  he  often 

flutters  to  and  fro  in  a  bungling  manner 

that  for  want  of  better  words  we  may 

designate  as  "  stupid  "  and  "  aimless." 
Often  he  may  fly  into  the  immediate 

neighborhood  of  the  female,  and  even 

then  he  will  often  flutter  away  without 

having  made  any  attempt  to  mate  with 
her.  At  other  times,  however,  a  male 

will  fly  at  once  to  the  female,  and  mate 

with  her  immediately. 
After  issuing  from  the  cocoon  the 

female  commonly  remains  quiescent  for 

some  hours  until  she  is  fertilized,  after 

which  she  flies  actively  about,  and  de- 
posits her  eggs.  During  her  period  of 

rest  the  female  remains  with  her  wings 
closed  over  her  back,  but  when  a  male 

moth,  or  indeed  any  large  object,  comes 
near  her  within  range  of  her  vision  she 

slowly  and  majestically  opens  and  closes 

her  wings  several  times.     The  males, 

when  resting,  react  in  a  similar  manner, 

but  they  are  by  no  means  so  sensitive 
as  the  females.  In  captivity  the  moth 
lived  from  three  to  five  days. 

Observations  and    Experiments. 

The  first  experiments  were  directed 
to  determine  whether  the  male  was 

attracted  bv  the  sigljt  of  the  female, 

or  wbethei'  Lie  merely  perceived  some 
odor  which  might  emanate  from  her. 

Five  females  were  placed  in  a  large 

clear  glass  batterv  jar,  having  a  wide 

epen  mouth.  The  mouth  was  covered 
with  coarse-meshed  mosquito  netting, 

thus  allowing  a  free  circulation  of  air 
between  the  interior  of  the  jar  and  the 
outside.  Five  males  were  liberated 

about  one  himdred  feet  away  from  the 

jar,  and  immediately  flew  to  it,  and 
fluttered  about  the  open  mouth.  The 

jar  was  then  inverted  (placed  mouth 
downward)  and  sand  was  packed 

around  the  open  end,  so  as  to  prevent 

any  escape  of  air  from  the  interior  of 
the  jar.  llie  females  thus  remained 

visible  through  the  clear  glass  sides  of 

the  jar,  but  no  scent  could  come  from 
them.  Under  these  circumstances  all  of 

the  males  at  once  flew  away,  and  soon 

disappeared  from  sight.  When  the  jar 

was  turned  open  end  up  again,  how- 
ever, all  of  the  males  reappeared,  and 

flew  excitedlv  around  the  mouth.  This 

experiment  was  often  repeated,  and 

always  with  the  same  result.  The 

males  never  pay  the  least  attention  to 
females  which  are  enclosed  in  a  her- 

metically    sealed      preserving     jar     of 
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clear  glass.  Assuming  that  the  males 

are  ahle  to  see  throi  gli  glass  which 

appears  transparent  to  us,  we  may 

conclude  that  sight  alone  is  not  suffi- 
cient to  attract  the  male  toward  the 

female,  or  even  so  retain  him  in  her 

presence  when  he  is  within  a  few  inches 
of  her. 

Another  experiment  which  seems  to 

show  that  the  male  depends  solely  upon 

scent  and  not  at  all  upon  sight  in  seek- 
ing out  the  female,  may  be  performed  as 

follows :  A  female  is  wrapped  in 
loose  raw  cotton  so  as  to  be  invisil>le, 

and  yet  allow  some  scent  to  emanate 

from  her.  The  males  then  fly  to  the 

cotton  and  crawl  over  it,  fluttering  their 

wings  excitedly,  and  grasping  the  cot- 

ton repeatedh'  with  their  abtlominal 
claspeis. 

In  another  series  of  experiments  the 
females  were  inclosed  within  a  wooden 

box  having  a  paper  chimney  arising 
from  one  end,  and  the  other  end  being 

open  and  covered  with  mosquito  net- 
ting. This  box  was  so  arranged  that 

a  current  of  air  blew  in  through  the 

open  end,  and  out  of  the  paper  chim- 

ney. The  females  within  were  invisi- 
ble from  the  outside,  and  yet  any  scent 

arising  from  them  would  be  carried  up 
through  the  chimney  into  the  outer  air. 

When  the  males  were  liberated  they 

flew  to  the  mouth  of  the  chimney'  and 
fluttered  aljout  in  its  neighborhood. 

None  came  to  the  large  open  end  of 
the  box  into  which  the  air  was  blow- 

ing. I  then  poured  some  CS,  in  a 

large  flat  evaporating  dish  and  placed  it 

near  the  open  end  of  the  box   in  such  a 

manner  that  the  fumes  passed  up  the 

chimney  and  mingled  with  the  scent 
from  the  female  moths.  The  males, 

however,  paid  no  attention  to  the 
new  odor  and  still  remained  fluttering 

around  the  chimney  ;  nor  did  they 

seem  to  be  distracted  liy  the  fumes  of 

ethyl  mercaptan  which  possesses  a 

most  nauseating  and  putrid  odor.  Evi- 
dently the  scent  which  arises  from  the 

female  is  sufticient  to  overcome  the 

fumes  of  CS,  or  ethjd  mercaptan,  if 
indeed  the  males  have  any  perception 
of  the  latter  otlors. 

The  entire  abdomens  of  five  females 

were  cut  ofl'  and  placed  upon  a  table, 
while  the  males  were  placed  within  a 

large  mosquito-net  cage  about  five  feet 
away.  Two  males  were  liberated 
within  five  minutes  of  the  time  when 

the  abdomens  were  cut  ofl".  They 
both  flew  to  the  recently  severed  abdo- 

mens and  paid  no  attention  to  the  abilo- 
men-less  females  in  the  cage.  I 

repeated  this  experiment  many  times 

but  in  all  subsequent  trials  the  males 

paid  no  attention  either  to  the  severed 
abdomens  or  to  the  mutilated  females. 

As  far  as  positive  results  go,  however, 

it  appears  that  the  scent  which  attracts 
the  male  emanates  from  the  abdomen  of 

the  female. 

When  the  eggs  are  cut  out  from  the 
female  she  no  longer  attracts  males,  nor 

do  the  males  pay  any  attention  to  the 

detached  eggs.  Dead  or  dying  females 
never  attract  males,  nor  do  they  come 

to  the  empt}'  cocoon  from  which  a 
female  has  issued. 

\4'hen    a    female    has    remained    for 
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some  time  in  any  place  slie  seems  to 

impart  an  odor  to  tlie  locality,  for  males 
will  continue  to  come  to  it  for  at  least 

two  hours  after  she  has  left. 

It  is  interesting  to  notice  that  the 
females  increase  in  attractiveness  as 

they  become  older.  This  was  repeat- 
edly demonstrated  as  follows.  Several 

females  all  of  which  were  about  six 

hours  old  were  confined  in  a  large  cage 

made  of  mosquito  netting,  and  which 

allowed  a  very  free  circulation  of  air 

through  it.  The  same  number  of 
females  about  thirty  hours  old  were 

placed  in  another  similar  cage  about  six 

feet  away  from  the  cage  containing  the 

younger  females.  Out  of  thirty-seven 
males,  thirty-five  came  exclusively  to 
the  cage  containing  the  older  females. 
Of  the  other  two  males,  one  came  to 

the  cage  holding  the  younger  females 
and  one  divided  his  attention  between 

both  cages.  When  the  females  are 

reversed  from  one  cage  to  the  other  the 

males  still  go  to  the  cage  containing  the 

older  females.  Upon  testing  females 

thirty  hours  old  against  females  fifty- 
five  hours  old,  it  appears  that  they  are 

about  equally  attractive.  Thus  of 
seven  males,  three  came  to  the  cage 

holding  the  thirty  hour  old  females,  one 
divided  his  attention  between  both 

cages,  and  three  came  to  the  fifty-five 
hour  females.  It  thus  appears  that 
females  about  six  hours  old  are  not  so 

attractive  as  are  females  one  or  two 

days  old. 
Virgin  females  are  more  attractive 

than  are  fertilized  females  of  the  same 

age.     When  the  virgins  are  confined  in 

one  cage  and  an  equal  number  of  fertil- 
ized females  are  placed  in  another  cage 

about  five  feet  away  from  the  former, 

the  majority  of  the  males  come  to  the 

cage  holding  the  virgin  females.  Thus 
out  of  eleven  males  eight  came  to  the 

virgin  females,  two  to  the  fertilized 

females,  and  one  to  both  cages.  Fer- 
tilized females  are  still  quite  attractive 

to  males,  however,  and  the  males  will 

readily  mate  with  them.  This  was 

first  observed  by  Miss  Caroline  G. 

Soule,  in  1894,  who  had  two  female 

promethea  moths,  each  one  of  which 
was  mated  with  four  males  and  still  they 
remained  attractive  to  other  males.  In 

fact  as  long  as  she  remains  alive  and  in 
health  the  female  attracts  males  to  her. 

One  of  my  males  mated  four  times 
with  three  females,  and  three  others 
mated  three  times  each.  The  males 

will  make  frantic  eflbrts  to  mate  with  a 

female  which  is  at  the  time  coupling 
with  another  male. 

The  mide  will  fly  toward  the  female 

with  normal  eagerness  even  though  his 

entire  abdomen  be  cut  oil",  and  he  will 
still  seek  the  female  when  his  abdomen 

is  cut  oft",  and  the  sides  of  his  thorax 
are  covered  with  impervious  glue.  It 

is  therefore  evident  that  the  spiracles 

are  not  the  seat  of  the  organs  by  which 

the  male  perceives  the  female  scent.  If, 
however,  the  antennae  of  the  male  be 

covered  with  shellac,  glue,  paraffin, 

Canada  balsam,  celloidin,  or  photo- 

graphic paste*,  he  no  longer  seeks  the 

*  The  photographic  paste  used  in  these  experiments  is 

sold  in  the  market  under  the  name  of  Stofford's  white 
paste.    Probably  any  impervious  paste  would  serve  as  well. 
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female,  and  will  display  no  excitement 

even  though  he  be  placed  within  an 
inch  of  her.  In  five  instances  I  dis- 

solved the  photographic  paste  off  in 
water,  and  in  four  of  these  cases  the 

males  readily  mated  with  the  females. 

Upon  re-covering  the  antennae  with  the 
paste,  however,  the  males  again  failed 

to  display  the  least  excitement  wht-n 
placed  near  the  females. 

There  can  be  but  little  doubt  that 

the  organs  by  which  the  male  perceives 
the  female  are  situated  in  the  antennae. 

Indeed,  it  has  long  been  recognized  that 

the  olfactory  organs  of  insects  are  found 

chiefly  upon  the  antennae.  Hauser, 

iSSo,  and  Kraepelin,  1SS3,  have  given 
excellent  descriptions  of  the  minute 

anatomy  of  these  organs,  and  Hauser 
has  carried  out  an  elaborate  series  of 

the  physiological  experiments  to  deter- 

mine tiieir  function.  He  cut  ofl"  the 
antennae  of  a  number  of  species  of  in- 

sects, and  found  that  tiieir  sense  of  smell 

was  then  either  greatly  impaired  or 

totally  lost.  Covering  the  antennae 

with  melted  paraffin  gave  the  same  re- 
sults. Hauser  also  found  that  when  the 

antennae  of  the  male  Saturnia  pavonia 
were  removed  the  moth  never  makes 

any  attempt  to  mate. 

Packard,  1898,  gives  an  excellent  re- 

view of  all  researches  relating  to  the 

anatomy  and  physiology  of  the  olfac- 
tory organs  in  insects. 

If  the  eyes  of  a  male  Callosamia 

promethea  be  covered  thickly  with  pitcii 

or  Brunswick  black  *  so  as  to  preclude 

•  This  substance  is  commouly  used  as  a  microscopic 
cement,  and  is  of  a  pitchy  consistency  and  a  dense  brown- 
black  color. 

the  possibility  of  sight  remaining,  the 
male  will  still  mate  in  a  normal  manner 

if  he  be  placed  near  the  females. 
It  will  be  remembered  that  in  this 

rnoth  the  male  is  lihtck  in  color,  while 

the  female  is  reddish  brown,  and  in  ac- 
cordance with  the  well  known  theory  of 

Darwin  the  peculiar  coloration  of  the 

male  might  be  due  to  sexual  selection 
on  the  part  of  the  female.  We  might 

suppose,  indeed,  that  the  females  pre- 
ferred dark  colored  males,  and  thus 

under  the  influence  of  sexual  selection 

the  males  became  darker  and  darker 

until  the  present  melanic  coloration  had 
been  attained.  In  1S97  the  author 
showed  that  the  melanic  coloration  of 

the  male  of  tiiis  moth  is  phylogenetic- 
ally  newer  than  the  color  pattern  of  the 
female,  and  this  fact,  as  far  as  it  goes, 

lends  support  to  this  theory  of  Dar- 

win's. In  order  to  test  this  hypoth- 

esis I  cut  oft"  the  wings  of  a  number 
of  females  leaving  only  short  stumps 

from  whicli  all  the  scales  were  care- 

fully brushed.  Male  wings  were  then 

carefully  glued  to  the  stumps,  and 

thus  the  female  presented  the  appear- 
ance of  a  male.  Under  these  cir- 

cumstances the  males  mated  with  the 

females  quite  as  readily  as  they  would 
have  done  under  normal  conditions.  I 

then  tried  the  converse  experiment,  and 

glued  female  wings  upon  the  males. 
Here  again,  liowever,  the  mating 

seemed  to  occur  with  normal  frequency, 
and  I  was  unable  to  detect  that  the 

females  displayed  any  unusual  aversion 

toward  their  efleminate  looking  con- 
sorts. It  is  also  interesting  to  observe 

that  normal  males  pay  no  attention  to 
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the  other  males  who  display  female 

wings.  In  another  series  of  experi- 

ments the  wings  were  cnt  entirely  oft" 
of  both  males  and  females,  and  also 

all  of  the  scales  were  brnshed  oft" 
their  bodies;  and  yet  these  shabby 

looking  males  were  readily  accepted  by 
normal  females,  nor  could  I  see  that 

normal  males  tlisplayed  anv  aversion  to 

mating  with  the  wingless  females.  We 
are,  therefore,  forced  to  conclude  that 
the  melanic  coloration  of  the  male 

has  not  been  brought  about  through  the 

agenc}'  of  sexual  selection  on  the  part 
of  the  female.  In  this  connection  it  is 

interesting  to  notice  that  Plateau,  1S97, 
concludes  that  insects  are  attracted 

only  by  tlie  odor  of  flowers  and  not 

at  all  by  their  color. 

In  conclusion  it  gives  me  great  pleas- 

ure to  express  my  gratitude  to  Miss 

Caroline  G.  Soule  for  advice  and  aid  ; 

to  W.  L.  Tower  Esq.  for  his  kindness  in 

collecting  many  cocoons  of  the  moth  ; 

and  to  Dr.  Robert  W.  Fuller  who  pro- 

vided me  with  reagents  used  in  the 

manufacture  of  ethyl  mercaptan. 

Summary  of  Conclusions.  —  The 

male  is  positively  chemotactic  toward 
some  sulistance  which  emanates  from 

the  abdomen  of  the  female,  and  which 

he  perceives  through  olfictory  organs 
situated  upon  his  antennae. 

Females  30-60  hours  old  are  much 
more  attractive  to  males  than  are 

young  females  5-10  hours  old.  Vir- 
gin females  are  somewhat  more  attrac- 
tive than  are  fertilized  ones  of  the  same 

age. The  male  will  mate  at  least  four 

times  either  with  the  same  or  with  dif- 
ferent females. 

Neither  males  nor  females  pay  any 

attention  to  the  appearance  of  their 

partners.  The  melanic  colors  of  the 

male  have  not  been  brought  about 

through  sexual  selection  ou  the  part  ot 
the  fem.ale. 

Literature  qj-'OTED. 

Hauser,  G.  18S0;  Zeitschrift  fiir  wissen. 

Zool.,  Bd.  XXXIV,  p.  367-403,  3  Taf. 

Kraepelin,  K.  18S3  ;  Ueber  des  Geruchsor- 
gane  der  Gliedertiere,  48  pp.  3  Taf., 

Hambiii-g. 
Maver,  A.  G.  1897;  Bulletin  Museum 

Comp.  Zool.  at  Harvard  Coll.,  Vol.  xxx, 

p.    178-180,  PI.  3,  Figs.  24-41. 
Packard,  A.  S.  1S98;  A  Text-Book  of  Ento- 

mology, p.  VI -|- 729,  654  Figs.  Mac- 
millan  &  Co. 

Plateau,  F.  1S97;  Bull.  Acad.  Roy.  Sci. 

Belgique,  Tom.  xxxiv,  p.  601-644,  847- 

SSo. 
Soule,  Caroline  G.     1894;  Psyche,  The  jour- 

nal   of    the    Cambridge    Entomological 
Club,  Vol.  7,  p.  155. 

Harvard  University, 

Cambridge ,  Massachusetts. 

Entomology  for  the  young.  —  Ginn 

and  Co.  of  Boston  have  just  issued  a  second 

series  of  Stories  of  Insect  Life,  by  Mary  E. 
Murtfeldt  and  Clarence  Moores  Weed,  in- 

tended for  children.  It  is  a  little  reading 
book  of  72  pages,  well  illustrated,  and  in  its 

few  chapters  ranges  a  wide  field. 

A  considerable  portion  of  Blatchley's 
Gleanings  from  Nature  (The  Nature  Publish- 

ing Co.,  Indianapolis),  intended  to  awaken 
an  interest  in  nature  in  the  youth  of  Indiana 

particularly,  is  devoted  to  insects  and  espe- 
cially to  Orthoptera.  A  good  many  inter- 
esting facts  may  be  found  in  it. 
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LIFE    HISTORIES    OF   NORTH   AMERICAN    GEOMETRIDAE.  —  X. 

BY    HARRISON    G.     DYAR,    WASHINGTON    D.    C. 

Thetiria   pullucidnria  G.  &  R.      A    inotli  line     is    seen,    edging     the     brown     above, 

was    submitted  to    Dr.    Hiilst    hir    determin-  Ratlier  slender,  smooth. 

ation.  Tlie  lar\'a  is  previously  undescribed.  Stage  III.  Head  whitisli  brown,  a 
though  the  pupa  has  been  described  by  Dr.  bri^hier  line  on  the  face  of  eacli  lobe,  brown 

Packard  (5th  rept.  U.  S.  ent.  comni.,  777,  as  only  narrowly  in  the  sutures  and  on  the  pos- 
seminiidaria).  In  the  following  there  is  a  terior  edge;  width  .8  mm.  Body  light  sor- 
small  chance  for  error.  The  eggs  and  stage  did  green,  faintly,  finely  lined  with  pale,  the 

I  were  obtained  from  a  moth  of  ;S«//?/f;'a'«r/«,  subdorsal  line  most  distinct.  Dorsal  space 
but  the  larvae  would  not  feed.  (They  were  crossed  by  dorsal  and  addorsal  lines,  tuber- 
not  given  pine,  as  I  did  not  know  their  cles  i  and  ii  not  contrasted.  Lateral  band 

food  plant  at  the  time.)  The  rest  of  the  life  double,  consisting  of  a  shade  below  the  sub- 
history  is  from  larvae  collected  on  pine,  but  dorsal  line,  a  few  dots,  dark  spiracles 
not  bred.  However,  I  have  a  moth  bred  and  a  subventral  line;  venter  obscurely 

from  pine  by  Dr.  Packard,  establishing  the  lined  and  with  dark  medio-venti  al  patches, 
food  plant.  Feet  pale;  a  heavy  dark  subdorsal   spotting 

Egg     Roundly  elliptical,   flattened   above  on  thorax, 

and  below,  a  little  wedge  shaped  from  side  StagelV.     Head  round,  bilobed,  whitish, 

view,   perfectly  rounded;    one  end  truncate,  dotted  thickly  with  pale  brown  on   the   upper 

the  truncate  part  bulging  in  its  center.     Neat-  half  and  a  few  dark  brown  dots  at  eyes  and 
ly  reticulate,  the  cell  areas    flattened.     Pale  apex  of  clypeus ;   width    i  mm.      Body    pale 

green,     somewhat    grayish,     shining.       Size  wood   brown,    almost    whitish,    finely    longi- 
.8X-6X  5    mm.     Laid    singly    in    captivity.  tudinally    lined.     Dorsal    space    with    three 

Eggs  found  in  nature   were   laid  on   a   needle  pale  brown,   and   four  whitish    lines;   a   sub- 
ofthepineina  row  of  two  layers,  seven   in  dorsal  row   of  streaks   with    slight   irregular 
the  lower  layer,  three  in  the  upper  one.  marks  below  and  dark   spiracles;    a    narrow 

Stage  I.   Head  round,  brown  black,  clvpe-  subventral  line.     Ventral  lined  like  the  dor- 
us  pale  ;  width  about  -35  mm.     Body    slen-  sum,  pale  brown   and  whitish,  and  a  medio- 
der,  normal  white,  with    five  smoky,  brown-  ventral   series   of    large    dark    brown     spots, 
black,   transverse  bands  on  joints  5  to  9  and  Feet  pale. 

slight  narrow  ones  on  joints  2  to  4  ;  feet  pale.  Slage  V.    (abnormal,  interpolated)    -Head 
Very  similar  to  T.  atlia$ia>  ia,  but  the  color  1.2  mm.     Coloration  as  in  the  next  stage, 
of  the  bands  is  not  quite  so  dark  and  they  are  Stage  V.  (normal)   Head  rounded  bilobed, 
a  little  broader  and  connected  by  a  narrow  full;  pale  greenish,  the  tubercles  and  sutures 
dark  lateral  line  in  that  species.  marked  with    brown;    width   1.6  mm.     Body 

Stage  II.     Head  rounded,  brown  black,  a  smooth,  uniform,  pale  green,  a  little  whitish, 

little    mottled    with  pale;     width     .55    mm.  subdorsal  line  obscure,  whitish ;  dorsal  space 

Body    pale    brown    with    longitudinal    dark  with  faint  pale  brown  linings,  lateral   region 
brown  lines,  distinct  in  a  broad  lateral  band,  somewhat    more     distinctly    so,     appearing 

leaving  the  dorsum  broadly  pale  and  the  sub-  darker,  and    giving   the    dorsum    a    flattened 

ventral  fold  distinctly  so.     Venter  indistinct-  look.     Spiracles  and  tubercles  iv  dark.     Ven- 
Ij  lined.    Tubercles  i  and  ii  slightly  brown  ter  faintly  marked,  like  the  dorsum,  all   the 
marked  ;  feet  all  brown.     A  pale  subdorsal  markingsllight.     Feet  pale. 
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Stage  VI.  (abnormal  interpolated)  Head 
1.85  mm.     Coloration  as  in  the  next. 

Stage  VI.  (normal)  Head  whitish,  black- 
ish dotted,  strongest  in  vertical  suture,  tu- 

bercles black;  width  2.2  mm.  Body  pale 

yellowish  green,  approaching  white,  marked 

essentially  as  in  T.  athasiaria  and  T.Jiscel- 
laria  and  scarcely  distinguishable  from 
them.  A  distinct  subdorsal  line  of  the 

ground  color;  dorsal  space  faintly  lined  with 
brown,  irregular  and  crinkly;  tubercles 
dark.  Sides,  to  below  subventral  fold,  with 

similar  lines,  but  black  and  distinct,  espe- 
cially a  geminate  lateral  one;  subventral 

fold  pale;  spiracles  black.  Venter  pale  with 
a  pair  of  faint  lines.  Feet  and  the  cervical 

shield  orange  tinted,  except  the  anal  feet. 

Food  plant  yellow  pine.  Larvae  from 
Brookhaven,  Long  Island,  N.  Y.  Eggs  June 

17th,  mature  larvae  in  September,  the  win- 
ter doubtless  passed  as  pupa.  Single  brood- 

ed. This  larva  differs  from  T.  athasiaria  in 

food  plant  and  manner  of  egg  laying.  The 
larva  assumes  the  mature  coloration  at 

once  in  stage  II,  without  any  intervening 

pattern.  The  specimens  before  me  grew 
very  slowly  and  not  vigorous,  as  shown  by 
its  having  eight  stages  instead  of  the  normal. 
It  failed  to  pupate. 

THE     FIFTH     SPECIES     OF     KERMES 

FROM     MASSACHUSETTS. 

Kermes  andrei  «.  $f.  $  scale  pyriform 
in  shape,  very  convex,  5  mm.  high  and  5  mm. 
in  diameter  at  its  base,  variable  in  some  indi- 

viduals which  are  nearly  hemispherical.  Sur- 
face shiny.  Color,  light  brown,  with  three 

and  sometimes  four,  very  dark  brown  bands, 
these  variable  in  length  and  breadth.  There 

are  also  several  suffused  dark  brown  blotchy 
spots  and  round  dots,  more  numerous  around 

the  posterior  cleft.  Segmentation  obscure; 

a  median  posterior  keel-like  prommence, 
which  is  very  much  wrinkled  above  near  the 

region  of  the  posterior  cleft.  When  boiled 
in  K.  H.  O.  the  dermis  is  colorless.  Rostral 

loop  dark  yellow,  stout,  not  very  long.  No 
antenna  of  legs  observed.  The  larvae  which 

were  formed  in  the  body  of  the  ?,  are  yel- 
low, elongate  oval,  360  micromillimeters 

long,  160  broad.  Antenna  6  segmented,  3 

and  6  about  equal  and  longest;  i  next,  then  2 

and  5  which  are  eqjuil ;  4  is  the  shortest. 

Formula  (36)  i  (25)  4  Antennal  segments- 
(1)20(2)16(3)24(4)12(5)16(6)24.  Segments 
4.  5  and  6  have  a  few  short  hairs.  Legs 
short  and  stout.  Femur  with  trochanter  76 

long.  Tibia  with  tarsus  68  long.  Tarsal 

digitules  long  fine  hairs  with  knobs:  digi- 
tules  of  claw  reaching  a  little  beyond  the 
claw.  Caudal  tubercles  quite  large,  each 
bearing  one  long  stout  bristle  (120  long), 

and  three  long  stout  spines  (28  long).  The 

marginal  spines  point  backwards  and  about 
the  same  in   length   and  breadth  as  those  on 

Kermes  andrei. 

tlie  caudal  tubercles.  Rostral  loop  reaching 

beyond  last  pair  of  legs.  Eggs  oval  320  long, 

240  broad. 
Hab.  —  Lawrence,  Mass.,  on  white  and  red 

oaks,  Sept.  9,  1899.  Associated  with  Kermes 
galliformis,  and  found  singly,  not  in  clusters 
as  in  the  latter.  They  are  not  common  and 

tlie  species  seems  to  be  viviparous. 
I  am  pleased  to  name  this  coccid  in  honor 

of  Mr.  Ernest  Andre  of  Gray,  France,  who 
has  shown  me  many  favors  in  the  study  of 

Formicidae.  Tliis  species  appears  to  be  very 
distinct  from  all  American  Kermes.  It  looks 

rather  like  the  European  K.  gibhostis.,  but  is 
not  the  same.  It  is  also  different  from  the 

other  European  species.  A'. /<>////;' Eh rh.  is 
somewhat  similar,  but  is  evidently  distinct, 

being  smaller,  redder,  with  spots  instead  of 
bands.     Cockerell   in    litt.  Nov.  18,  1S99. 

Geo.  B.  King. 

La-Mrence,  Mass. 



February  looo.] PSYCHE. 23 

PROCEEDINGS   OF   THE    CLUB. 

Sth  December,  1899.  The  2iotli  meeting 
was  held  at  156  Brattle  St.,  Mr.  W.  L.  W. 
Field  in  the  ch;iir. 

Mr.  R.  Haywaid  remarked  at  some  length 
on  the  results  of  a  recent  study  of  the  North 

American  species  of  Tachys,  which  will  form 
the  subject  of  a  paper  soon  to  be  published 
in  the  Transactions  of  the  American  Ento- 

mological Society.  Figures  yvere  shown 
illustrating  the  more  important  characters. 

Mr.  S.  H.  Scudder  read  extracts  from  a 

letter  of  Mrs.  A.  T.  Slosson  mentioning  lier 

discoyery  of  Gryllus  liictiiosus  on  or  near  the 
summit  of  Mt.  Wasliington,  N.  H. 

He  also  showed  specimens  of  the  dark 
form  of  the  mature  larya  of  Papilio  folyxenes 

recently  described  in  Psyche  by  Miss  C.  G. 
Soule,  remarking  that  it  was  virtually  an 
extension  of  the  coloring  of  the  fourth  stage 

into  the  fifth,  and  by  the  closure  of  the  yel- 
low spots  on  the  dark  ground  (normally  open 

in  front)  recalled  strikingly  the  markings 

of  the  European  species,  P.  machaoii^  also 
exhibited. 

He  further  called  the  attention  of  the  Club 

to  the  striking  differences  between  the  Or- 
thopteran  fauna  of  Europe  and  the  United 
States.  Of  our  205  recognized  genera,  only 

26  occurred  in  Europe,  and  half  of  these 
were  cosmopolitan. 

Puljlished  by  Henry  Holt  &  Co.,  New  York 
Scudder's  Brief  Guide  to  the  Com- 

moner Butterflies. 

By   Samuel   H.    Scudder.     xi  -|-  206  pp. 
i2mo.   $1.25. 

An  introduction,  for  the  young  student,  to 
the  names  and  something  of  the  relationship 
and  live*  of  our  commoner  butterflies.  The 
author  has  selected  for  treatment  the  butter- 

flies, less  than  one  hundred  in  number,  which 

would  be  almost  surely  met  with  bv  an  in- 
dustrious collector  in  a  course  of  a  year's  or 

two  year's  work  in  our  Northern  States  east of  the  Great  Plains,  and  in  Canada.  While 
all  the  apparatus  necessary  to  identify  these 
butterflies,  in  their  earlier  as  well  as  perfect 

stage,  is  supplied,  it  is  far  froin  the  author's 
puipose  to  treat  them  as  if  they  wereso  man\' 
mere  postage-stamps  to  be  classified  and  ar- 

ranged in  a  cabinet.  He  has  accordingly 
added  to  the  descriptions  of  the  ditlferent  spe- 

cies, their  most  ob\'ious  stages,  some  of  the 
curious  facts  concerning  their  periodicity  and 
their  habits  of  life. 

Scudder's  The  Life  of  a  Butterfly. 
A  Chapter  in  Natural  History  for 
the  General  Reader. 

By  S.\MUEL  H.  Scudder.     1S6  pp.     i6mo. 

$1.00. In  this  book  the  author  has  tried  to  present 
in  unteclinical  language  the  story  of  the  life 
of  one  of  our  most  conspicuous  American 
butterflies.  At  the  same  time,  by  introduc- 

ing into  the  account  of  its  anatomy,  devel- 
opliient,  distribution,  enemies,  and  seasonal 
changes  some  comparisons  with  the  more  or 
less  dissimilar  structure  and  life  of  other  but- 

terflies, and  particularly  of  our  native  forms, 
he  has  endeavored  to  give,  in  some  fashion 
and  in  brief  space,  a  general  account  of  the 
lives  of  the  whole  tribe.  By  using  a  single 

butterfly  as  a  special  text,  one  may  discom-se 
at  pleasure  of  many  :  and  in  tlie  limited  field 
which  our  tiative  butterflies  cover,  this  meth- 

od has  a  certain  advantage  from  its  simplicity 
and  directness. 

Guide  to  the  Genera  and  Classification  of  the  Orthoptera  of  Noith  America 

nortli  of  Mexico.     By  Samuel  H.  Scudder.     90  pp.     S°. 

Contains  keys  f)r  the  determination  of  the  higher  groups  as  well  as  the 

(nearly  200)  genera  of  our  Orthoptera,  with  full  hililiographical  aids  to  further 

study.     Sent  by  mail  on  receipt  of  price  ($1.00). 

E.  W.  WHEELER,  30  Boylstom  Street,  Cambridge,  Mass 
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THE    ORTHOPTERAN    GENUS    TRIMEROTROPIS. 

BY   JEROME    MCNEILL,    STANFORD    UNIVERSITY,    CAL. 

I  have  recent!}'  finished  a  revision  of  except  only  Tf.  thalassica.     The  type 
Trimerotropis   Stal   and  as  its  publica-  of  this  species  should  be  in  the  National 
tion    is  likely  to   be    somewhat   dela\ed  MuseLim    but  I  have   not   been   able   to 

it  has   been  thought  best   to  publish  the  find  it  theie.     I  have    not   been   able  to 

key  with   brief  notes   on  the    most    im-  examine    Saussure's  types   but  with    a 
portant    svnonomy    and     the    localities  few  exceptions  I   have  satisfactoril}*  de- 
of  the  species.     Through    the   kindness  termined  his  species.     The  genus  is  one 

of  the  National    Museum,  Dr.  Scudder  of   the    largest    and     most    difficult    of 

ami    Di'.    Bruner  I    have   been    able    to  Orthoptera  but  with  a  single    exception 
study  the  types  or  t3-pical   specimens  of  it   contains   species    of   little    economic 
all  the  species  described  in  this  country  importance. 

KEV  TO   TRIMEROTROPIS. 

A  '.      Tegmina    plain   isabelline,  not  banded  and  with    spots   not   segregated   into 

groups  extending  across    the  wing.     Frontal   costa*     sulcate  as    strongly   above 
as   below  the    ocellus,    its    carinae    continuous   with    the    carinae   of  the    vertex. 

Pronotum  with   the   disk   flat.     Area  of  the  cubital  forks   narrow   and  w^ith  few 

exceptions  occupied  wholly  or  in  part  by  a  single  row  of* quadrate  cells.     Wings 
always   long  witli    the   disk    greenish  yellow  or    hyaline    throughout.     Posterior 

tibiae  never  blue.     ........  Agonozoa  subg.  n. 

a^.    Lateral  lobes  of  the  pronotum  with  a  dentation  en  the  posterior  part  of  the 
lower  border. 

b^.  General  color  pale  testaceous,  very  jilain.  Wings  transpai-ent  without 
a  trace  of  a  fuscous  band.  Tegmina  without  bands  and  with  a  very  few  spots 

restricted   almost  entirely  to  the  middle  field.     Posterior  femora  light  on  the 

*  Tr.  coqititletti  lias  the  frontal  costa  mostly  solid  above  the  ocellus. 
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inaer  face  with  the  usual  black  bands  obsolete.      .  .  Hyai.ixa  group. 

Hyaliua  11.  sp. 

b".     General  color  isabelline.     Wings  witLi  a  definite  fuscous  band  or  at  least 
with  plain  indications  of  such  a  band  in  tiie  infuscated  nerves  of  the  region 

usually  occupied  by  the  band.    Pronotuni  with  a  definite  stripe  extending  along 

the  sides  of  the  disk  or  at  least  with  the  edges  lighter  than  the  middle. 
Texana  group. 

c'.     Prozone  of  the  pronotum  bilobate  when  seen  from  the  side.     Median 
carina  a  raised  line  on  the  metazone. 

d^.     Process  of  the  metazone  acutangulate.       Metazone  twice  as  long 

as  the   prozone.     Fuscous  band  of  the  wings  broad.      Posterior  tibiae 

dull  orange.        ........  Texa7ia  Biun. 

d'-.      Process    of    the    metazone    obtusangulate.        Metazone    not    moie 
than   one  anil    three   quarter   times  as  long   as  the   prozone.      Posterior 

tibiae  obscure  greenish. 

e^.     Smaller,  cJ   15  mm.,  9  22  mm.  long.    Crest  of  the  prozone  dixided 
into  dentiform  lobes.      ......  Rebellis  Sauss. 

e  ̂.     Larger,  $   19--3  mm.,   9   27-30  mm.  long.      Crest  of  the  pro- 
zone  divided  into  rounded  lobes. 

f^.     Posterior  lobe  of  the  crest  of  the  prozone  plainly'  not  so  high  as 
it   is  long.     Posterior  femora   very  distinctly   banded   on   the   outer 

face,  lower  sulcus  light  colored  with  two  black  bands. 
Albolineata  Biun. 

f'^.     Posterior  lobe  of  the  crest  of  the  prozone  as  high   as  it  is  long. 
Posterior   femora    indistinctly  banded  on  the  outside,   lower  sulcus 

black  with  two  light  bands.       ....  Cristata  n.  sp. 

c".     Prozone  of  the  pronotum   not  bilobate  when  seen  froin  the  side,  and 
barelv  intersected  by  the  sulcus  and  therefore  straight  and  barely  perceptibly 

notched       Median  carina  cristate  on  the  metazone  and  nearly  as  high  as  on 

the  prozone.  ........  Porrecta  n.  sp. 

a~.     Lateral  lobes  with  no  dentation  on  the  posterior  part  of  the  lower  border, 

or  if  there  is  a  bhmt  tooth  present,  the  fuscous  band  is  weak  or  interrupted  and 

the  pronotum  has  no  definite  stripe  along  the  lateral  edges  of  the  disk  nor  is  the 
middle  darker  than  the  lateral  borders.  .         .  .         Maritima  group. 

b  '.     Area  of  the  cubital  forks  of  the  tegmina  occupied  by  more  than  one  row 
of  irregular  cells. 

c'.     Wings  with  the  median  and  cubital  areas  about  ecjual.     Larger,   $   26 

mm.,   9   34  mm.  long.     North  American.  .  .  Marit/'ma  Hari'. 

c'-.     Wings  with  the  median  and  cubital  areas  very  unequal.      Smaller,  ̂  
22  mm.,  9    28  mm.  long.     Chilean  .  .  Ochraceipeiniis  Blanch. 
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b'-.  Area  of  the  cubital  folks  of  tht-  tc-gniina  narrow,  occupietl  by  a  sinjjle 
row  of  subquadrate  cells.  Lower  sulcus  of  the  posterior  femora  blaek  with 

a  sinsjle  prcapical  lioht  band. 
r'.  Median  carina  of  tin-  nieta/one  soniewhat  cristate.  Fuscous  band  of 

the  wings  indicated  only  b\  iufuscated  veins  or  at  most  incomplete  and 

continued  on  the  posterior  margin  less  than  haU'wav  to  tlie  an;d  angle,  sjjur 
extending  more  than  half  \\:i\- to  the  base.      .  .  .  Gr(7f//A Tlios. 

r  ■-.  ̂ ledian  caiina  of  the  metazone  distinct  but  merely  a  raised  line. 
Fuscous  band  of  the  wings  (listinct  anil  iminterrupted,  continued  on  the 

posterior  border  much  more  than  half  way  to  the  anal  angle,  spur  extending 

less  than  half  way  to  the  base.  ....  Coqiii/letti  n.  f^\). 

A  '-.  Tegmina  fasciate,  with  soli<l  well  defined  bands  reaching  at  least  half  way 
across  the  wing  fioni  the  anterior  margin,  or  by  tlie  segregation  of  annular  spots, 

fasciae  sometimes  faint  on  account  of  the  slight  contrast  between  them  and  the 

ground  color.  Rarely  the  tegmina  are  not  fasciate,  then  they  are  evenly  macu- 

late with  fuscous  annvdi  and  the  wings  are  broad  with  the  apical  hall  Uiscous  or 

fuliginous.  Frontal  costa  generally  sulcate  above  the  ocellus  for  a  short  distance 

onlw  below  the  vertex  rounded  and  jjimctate.  Pionotum  \vilh  the  disk  usuall\ 

elevated  and  subtectiform  on  the  pro/.one.  Area  of  the  cubital  forks  broad,  occu- 

pied by  several  rows  of  iiiegular  cells  .  .  Tkimerotropis  subgenus. 

«  '.  Wings  with  the  disk  yellow  or  green.  ne\er  blue  and  never  without  a 
fuscous  band  or  cloud. 

/)'.  Hind  tibiae  never  blue.  Tegmina  with  the  basal  and  meilian  bands 

solid,  approximately  ecjual  to  each  other  and  to  the  light  bands  just  beyond 
with   which   thev   alternate,   and   confined  lo  a    little  more  than  the  anlei  ior 

half  ..........  CiNCT.X  GUOUP. 

(-'.  Front  of  the  heatl  w  itii  two  black  bands  extending  between  the  eyes, 

one  abo\e  and  one  below  the  basal  joint  of  the  antennae.  C.iucta  Thos. 

f- -.      I'" rout   of  the   head  with  no  black  bands    extending   between  the  eyes 

Juliana  Scudd. 

h'-.      Iliutl  tibiae  frequently  blue.      Tegmina  not  as  in  the  alternative. 
r'.  Tegmina*  fasciate  through  the  uneven  (bstribntion  of  m.iculations 

or  b\-  well-defined  clouds  or  bands.  If  the  tegmina  arc  the  first  kind  then 
the  outer  half  of  the  wing  is  not  infuscated  and  the  lower  sulcus  of  the 

hind  femora  are  black  with  a  single  preapical  light-band. 

d\      Posterioi' tibiae  blue        .  .  .       ".  CoERt'l.KiPES  (;uofi'. 

e  '.     Lateral  lobes  of  the  pronotmii  with  the  posterior  angle  rounded, 

^  I'y.  ngresth  wl'.li  ;i  broad  fnscoiis  blind  and  red  hnid  tilii.ie  must  be  includfd  here  lliimgb  llie  lejjmina  are  ahiii'Sl  des- 
litiitf  of  spos. 
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without  a  downward  projecting  tooth.     Disk  of  the  wings  greenish 

or  yellow, 

yi.     Lower  sulcus  of  the  posterior  femora  black  with  a  single  pre- 
apical  light  band. 

g'^ .      Wings  with  tiie    apical    half  hyaline,   neither    fuscous    nor 
fuliginous    e.\cept  at  the    extreme    tip.       Bands    of   the    tegmina 

plainly  formed  by  the  aggregation  of  smaller  maculatlons. 
Caeruleipes  Scudd. 

g'-.     Wings  with  the  apical  half  fuliginous  and  fuscous,  nowhere 
entirely  hyaline.      Basal  and  median  bands  solid  and  well-defined 

at  least  on  the  anterior  half.  " 

h '.     General    color    light,    punctate   with    fuscous.      Tegmina 
conspicuously   fasciate    and   punctate  with    fuscous.     Disk    of 

the    wings    semiopaque,  yellowish    green,  bej'ond    mostly   fus- 
cous.        .......  TesscUata  n.  sp. 

h".     General    color    fuscous,    nearly    plain.       Tegmina     plain 
fuscous  with  two  pale  bands.     Wings  with  the  disk  transparent 

greenish  yellow,  beyond  mostly  fuliginous.       Caliginosa  n.  sp. 

/"''.      Lower  sulcus  black  with  two  light  bands  on  the  apical   half, 
or  (through  the  fading  of  the  fuscous  base)  light  with  one  pieapical 
black  band. 

0-*.     Ground    color  white.      Tegmina    white   with   three    narrow 
black  bands.      Scutelhuri  of  the  vertex  very  sliallow  with  a  very 

indistinct  median  carina         ....  Albcscois  n.  sp. 

g-.      Ground  color  brown  or  gray  never  white  and  with  only  the 
basal  and  median  bands  well  defined. 

h'^.     Scutellum  of  the  vertex  with  a  median   carina.      Posterior 
field  of  the  tegmina  not  plain,  with  spots  or  fascia. 

/'.  Bands  of  the  tegmina  not  weakening  posteriorly,  in  the 
posterior  field  nut  l)roken  up  into  spots.  .Scutellum  of  the 
vertex  no  longer  than  broad  even  in  the  male. 

Bifasciata  Brun. 

/-.  Bands  of  the  tegmina  weakening  posteriorly,  in  the 
posterior  field  broken  up  into  spots.  Scutellum  of  the  ver- 

tex much  (  $  )  or  a  little  (  9  )  longer  than  bi'oad. 
Ferrugiiica  n.  sp. 

h'-.  Scutellum  of  the  vertex  deeply  sulcate  with  no  median 
carina.     Posterior  field  plain  without  spots  or  fascia. 

Koelielii  Brun. 

e'-.      Lateral  lobes  of  the  pronotiuii  with  the  posterioi-  angle   furnished 
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with  a  minute  downward  projecting   tootii.      Disk   of  the  wings  sea- 
green  ........  Thalassica  Briui. 

d'-.     Posterior  tibiae  red  or  orange. 
c^.     Lateral   lobes  of  the  pronotum  without  a  tooth  on  the  posterior 
part  of  the  lower  border, 

y.      Scutellum   of  the    vertex    moderately   broad    but    plainly   less 

than  the   short    ((J)   or  long    (9)    diameter  of  the  e\e.      Posterior 

femora  with   the   disk   of  the    inner   face  yellow  or   red  with    three 

black  bands,  one  apical,  one   preapical   and  one   median,  the   latter 

may  extend,  as  a  stripe,  toward  the  base,  but  the  innnediate  base 

is  very  rarely  black,  rarely  the  whole   inner   face   may  be   suftlised 
with  fuliginous,  obscuring  tlie  markings.  Citri?<a  group. 

g^.     Disk  of  the  metazone  of  the   pronotum  plainly  lighter  than 
the    prozone,    generally    reddish     brown     in    color    and    smooth 

except  for  a  few  large  scattered  generally  black  granules.     Pos- 
terior femora  chiefly  red  on  the  inner  side. 

h^.     Lower  sulcus  as  well  as  the  inner  face  chiefly  red  with  no 
fuliginous  suflusion  obscuring  the  fuscous  bands  or  spots. 

Moiiticola  Sauss. 

h'^.     Lower  sulcus  of  the  posterior  femora  black  or  fuliginous. 
Median  carina  slight  but  distinct.      .  Campestris  Brun.  Ms. 

g".      Disk  of  the  metazone  not  as  in  the  alternative. 
h  '.     Median   and  basal   bands  of  the    tegmina   solid    and    not 
plainly  formed  by  the  grouping  of  spots. 

i^.     Bands  of  the  tegmina  conspicuous. 

j^.     Process  of  the  metazone  acute. 

k'^.     Median  carina  of  the   scutellum  of  the   vertex  dis- 
tinct ......  Britner!  n.  sp. 

k-.     Median  carina  wanting.  .  Fasciciila  n.  sp. 

j'^.      Process  of  the  metazone  decidedly  obtuse. Pracclara  n.  sp. 

/■-.      Bands  of  the  tegmina  dim,  color  testaceous,  plain.   Met- 
azone with  its  process  acute.  .  .  Modesto  Brun. 

//■-.     Median   and   basal  bands  of  the   tegmina  obviously  made 
up  of  fuscous  annuli.     Process  of  the  metazone  obtuse. 

Citriim  Scudd. 

f'^.     Scutellum  of- the  vertex  equalling  the  short  (  $)  or  lono-  (?) diameter  of  the  eye.      Posterior   femora  with    the  disk  of  the   inner 
face  black  with  one  or  two  light  bands  on  the  apical  half.      Fuscous 
band   of  the  wjngs  at   least   one   fourth    the   length  of  the  wino-s  in 
\vidth.   L.'VTIFASCIATA    GHOUP. 
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g^.     Posterior  femora    with   two   light   bands  on   the  inner   face. 
Process  of  the  metazone  obtusangulate  with  the  tip  rounded. 

IiK      Median  carina   of  the  scuteUum  of  the    vertex  wanting. 

Median  carina  of  the   metazone  of  tlie  pronotum  elevated  and 

veiy  distinct   Latifasciata  Scudd. 

h-.      Median   carina  of  the   sciitellum   of   the   ̂ 'ertex    distinct. 

Median    carina  ot    the    pronotum    nearly  obsolete  on  the   meta- 
zone       .......  Latlc/ucla  .Sauss. 

g'-.      Posterior  femora   with   one    light   band   on    the  inner   face. 
Process  of  the   metazone  of   the  pronotum   acutangulate  with  the 

tip  sharj5. 

//  '.      Basal  half  of  the  wings  yellow. 

/'.      Outer  half  of  the  wings  infuscated.  Toltcca  Sauss. 

i".     Outer  half  of  the  wings  not  wdioUy   infuscated  but  the 
apical  hyaline  part  nearly  as  bioad  as  the  fuscous  band. 

Pistriiiaria  Sauss. 

// '.     Basal   one   sixth    of    the    wings   yellow,   apical   one    sixth 
hyaline,  remaining   two-thirds   occupied  by  the   fuscous  band. 

Melanoptera  n.  sp. 

e'-.      Lateral   lobes  of  the  pronotum  with  a  tooth  on  the  posterior  part 
of  the  lower  border.      .....  C.m.ifornica  group. 

_/  '.      Tegmina    conspicuously   banded    or  at    least  with    the   fuscous 
l^inictations  well  separated  into  three  groups. 

g^ .     Pronotum   with    a   light   stripe  on    either   side   of  the   disk. 
Fuscous   band   of  the    wings   narrow,   about   one   seventh   of  the 

length  i)f  the  wing  in  widtli.     .  .  .  Califoiniica  Ihun. 

g-.      Pronotum    quite   plain    on   the   tlisk.      Fuscous   band  of  the 
wings   Ijroader.  one   sixth    or    one    fifth  the   length  of  the  wing  in 
w  ifhh. 

//  '.      Metazone  of  the   pronotum   twice  as  long  as  the   prozone, 
wilh  Ihe  process  aculangulate.      .  .  .  Strriiiia  n.  sp. 

//  '-'.      Metazone  of  the  pronotum   once  and  a  half  as  long  as  the 
pronotum  with  the  process  obtusangulate 

Mo>ita>ia  Brnn.  ̂ Js. 

_/"-.  Tegmina  with  scaicely  a  trace  of  the  usual  hands,  but  wilh 
a  few  scattered  spots  on  the  basal  half,  the  rest  almost  plain. 

Agrestis  n.  sp. 
(/'.    Posterior  tibiae  yellow  green  or  brown. 

(■'.    Latcial    lobes  of  the    pronotum  with  a  tooth  on  the  posterior  p.-nt 
ol  Ihe  low  er  margin.         .  .  Pac'1I"ica   (ii;(iri'.      Parifica  l!run. 
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e-.    Lateral    lobes  ot"  the    pronotiim   without  a  tooth.     Teginina   dis- 
tinctly or   conspicuously  banded   except    sometimes  in    dark  colored 

specimens,  where  the  contrast  may  be  slight  ;   fascia  large  and  though 

irregular  in  shape  semisolid  and  something  more  than  aggregations  of 

fuscous  spots.     Wings  yellow  or  greenish  yellow  at  the  base  with   a 
distinct  fuscous  band.     Posterior  femora  with  the  disk  of  the  inner 

face  black  with  two  light  bands.     .  .  .         Vinchlata  GRorp. 

y.  Lower  sulcus  of  the  posterior  femora  light  with  one  preapical 

black  band   or  black   with  two   light  liands,  one  preapical   and  one 

median,  the  latter  not  merely  interrupting  the  black  on  the  edges  of 
the  sulcus  Init  in  the  bottom  as  well. 

g'^.  Fuscous  band  in  its  usual  position  in  the  middle  of  the  wing. 
Spur  extending  less  than   half  wav  to   the  base.     General  color 

dark  fuscous  brown  permitting  little  contrast  in   the   bands  of  thr 

tegmina. 

//  '.  Metazone  scarceh'  more  than  one  ami  a    hall   times  as  long 
as  the  prozone.      Fuscous  band  of  the  wings  very  broad  occup\- 
ing  nearly  one  third  the  length  of  the  wings.       Saliiia  Brun.  Ms. 

h^.  Metazone  twice   as  long   as   the   prozone.      Fuscous   liand 

rather  narrow,  occup\  ing  no  more  than  a  sixth    or  sex'enth   the 
length  of  the  wings.  ....  6Vw/7/.v  .Scudd. 

_^''-.  Fuscous  band  entirel\  lie\'ond  the  mitklle  of  the  wing,  making 
the  length  of  the  disk  equal  to  the  width,  fuscous  spur  extending 
more  than  half  \va\  to  the  base.      Bands  of  tbe  tegmina  contrasting 

strongh'  with  giciund  color  an<l  very  conspicuous. 
Pallidipcinih  Burni. 

/'".  Lo\yer  sulcus   of  the  posterior  feninra  black  with   one   preapical 
light  band. 

.!,'■'.  Posterior  tibiae  \ellow  or  greenish,  never  lirown. 
Ji  '.  Pronotum   unusually   short  not    (  9  )    or  a   very   little     (  $  ) 
longer  than  wide.      .Size  small,  less  than  20  mm.   (  i^  )  or  about 

25  mm.    (  9  ).      .  .  .  .  .  .  .CoUaris  \\.  sp. 

//-.      Pronotum    not    u'uisu.ilU    short,  considerabl\-  longer   than 
wide  even  in  the  female. 

/'.  Fuscous  liand  very  narrow  and  interrupted,  spur  acute 
extending  more  than  half  way  to  the  base.  Process  of  the 

metazone  acute.    Size  small,  20  mm.  (J'),  2^  nun.   (V). 
Fraterciila  n.  sp. 

/".  Fuscous  band  broad  01  w  luii  naiKnv  distinct  and  unin- 
terrupted. 
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y.     Metazone    twice    as   long   as   the   prozone   with    the 

process   acute.     Wings   long,    barely    less   than    twice    as 

long  as  wide.     Fuscous  band  narrower,  at  most  not  exceed- 

ing one   sixth   the  length   of  the  wing.     Lower  sulcus  of 

the  posterior  femora  with  the  black  not  almost  severed  by 

the  median  light  band      .  .  .  Vhiculata  Scudd. 

j-.     Metazone   less   than   one   and   three   quarter  times  as 
long  as  the  prozone,  with  the  process  rectangular.     Wings 

shorter,  being  considerably  less  than  twice  as  long  as  wide. 

Fuscous   band    ecjual   in  width    to  a   fourth    or   a   fifth   tiie 

length    of    the    wing.        Lower     sulcus    of    tlie    ]iosterior 

femora  with  tiie   black  almost  severed  1)V  the   median  light 

band  ......  Saxatilts  n.  sp. 

_o"^.      Posterior  tibiae  brown  with  a  pale  subhasal   annulus.      Size 
small.     Wing  very  broad,  less   than   one   and   one    half  times  as 

long  as  broad     .......  Pilosa  n.  sp. 

c'^.     Tegmina    thickly  punctate  with  evenly  scattered  fuscous   annuli.  con- 
trasting little  with  the  fuscous  background  and  not  or  very  rarelv  collected 

into  groups  forming  bands.     Wings  broad  with    the  outer  half  infuscated 

or  fuliginous,  rarely  only  the  tip  of  the  apical   part  and  the  veins  beyond 
the  fuscous  band  are  infuscated.  ....  Fallax  group. 

d^.      Posterior  tibiae    blue  witii   a  light  sub-basal   annulus  or  at  least  a 

lirownlsh  spot  on  the  exterior  face. 

e  '.     Tegmina  evenly  maculate  with  at  the  most  faint  traces  of  bands. 
Process  of  the  metazone  acutangulate  at  least  in  the  male. 

Fallax  Sauss. 

e'-.  Tegmina  plainh'  fasciate  by  the  unequal  distribution  of  fuscous 
annuli.      Process  of  the   metazone   obtusangulate   even  in  the   male. N^iibila  II.  sp. 

d'-.      Posterior  tibiae  not  blue  and  without  a  ]5alc  sub-basal  .■nniulus. 
(f '.     Portion  of  the  wing  beyond  tlie  fuscous  band    eitlier  fuscous  or 
fuliginous,  spur  reaching  half  wa>  to  the  base.  Conspersa  u.  sp. 

c~.     Portion    of   the    wing    be\-ond    the    fuscous    band    hyaline,   spur 

reaching  two  thirds  the  distance  to  the  base.  \'aricgafa  n.  sp. 

a'-.     Wings   entirely   hyaline   without   fuscous   band    ami    colored    disk    or  the 
latter  blue  with  the  fuscous  band   distinct  or  indicated  by  infuscated   nerves  and 

cells.      Fascia   ot   the   tegmina   ne\  er   solid   but  obviousl\'   maile   up   of    Inscous 
annidi  often  imperfectly  segregated. 

/)'.      Fuscous   band    present.      Disk   blue.      Posterioi-  tiliiae   blue  with  a  light 
sidi-liasal  annulus  ......      Caek  iii,i-:iim:\\is  citoii'. 
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c'.     Prozone   of  the   pronotum    strongly  elevated   and   bilobate.     Disk  of 
the  wings   faintlv  tinged  with    blue.     Fuscous  band  narrow  and  indistinct. 

CaenilelpcJiuis  Brrin. 

c'-.      Prozone  of  the  pronotum  very  little   elevated  and  scarcely  bilobate. 
Disk  of  the  wings  deep  blue.      Fuscous  lumd  broad  and  distinct. 

Cyancifciniis  Brun. 
b  -.     Fuscous  band  wanting.     The  wing  entirely  hyaline.     Posterior  tibiae 
obscure   greenish  or   brown.      Posterior   femora   with    the   disk  of  the    inner 

face  black  with  tv/o  light  bands  on  the  apical   half.      Lower  sulcus  light  with 

one  preapical  black  band.        .....         Azurescens  groi'p. 
c  '.      Scutellum  of  the  vertex  broad,  scarcely  longer  than  broad  and  about 
equal  in  width  to  the  diameter  of  the  eye  as  seen  from  above.      Process  of 
the  metazone  acute  ......  Azurescens  Brun. 

c '".      Scutellum  ot   the  vertex  narrow,  plainlv  longer  than  broad  and  much 
less  than    equal  in  width  to  the   diameter  <if  the  eye   as  seen    from    above. 

(/'.     Process  of    the   metazone  rounded.       Basal   fuscous  band    distinct 

fiom    the    fuscous   points  ot    the   immediate  base.      Larger,   male    more 

than  20  mm.  long         .....  Psciitfofasciato  Sciuld. 

d'-.  Process  of  the  nutazone  sharp.  Basal  fuscous  banil  of  the  tegmina 
not  distinct  from  the  spots  of  the  immediate  base.  Smaller,  male  less 

than  30  mm.  long       .......  Lanta  Scudd. 

Of  the  fiftv-fonr  species   enumerated  in    northwest     Arkansas    and    southern 

in    tlie    preceding    kev  twent\-four    are  Illinois.     Five     species    are    not    found 
new.      Sixteen   species  are  conhned    to  \\  ithin  the   limits  of  the   United  States. 

California  as  follows:  /tyah'na,  rebel/is.  These  are  tolfcca,  ochraceipomis,  pal- 
alboliiieata^  pori'ccta,  coqii/lletti,  cal-  liJipeiiiiis^    laiita    and    collaris.     The 
iginosa.  albescens,  koebe/ei,  i/ialassica,  remaining  species,  twenty-seven,  belong 

ca/ifori//ca,    pac/Jica,   p/'losa,    fallax,  to  Rocky  Mountain  States.      jMoiiticola 
coiispersa.   i-aric^'afa .  and    pseudofcrs-  extends    from     Colorado     into     Mexico 

c/ir/ir.        'J^hree  others  arc    confined    to  and  pistriiiaria  from   Texas   into  Mex- 
the    Pacific    coast     within     the     L'nited  ico.      Ciiicta  ranges  from   California  to 
States :      caen/lripes,    bifasciata     aiul  Texas.      TcxcDia  ranges  from  Texas  to 

siinilis.      Three  aie   fomid   east  of   the  New    Mexico  ;     cn'stata    from     Lower 

Mississi|)pi  :    maritima.   saxatilis   and  California   to  Salt  Lake   \"alley.   Utah  ; 
citriiia.      The    last   mentioned    extends  lalifasciata  froni  ITtah  to  Washington  ; 

fiom    the    Rock\'    JMountains    to   Mary-  cacridci pciiiiis   from  California  to  W'y- 
laud.      The  first   mentioned   is  restricted  oming.      TInee   species,  saliiia^  agres- 

to  the   Atlantic   coast  and   the   shores  of  //.v. /irict-c/i^/cc  are  couHued  to  Nebraska  ; 
the  Great    Lakes  and  saxatilis   is   lonnd  tliree   also,  iiiibila,  iitodesla  .and  i/tcliin- 
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optei-a    to    New  Mexico;  iwo.,  frater-  Ciiicta    Thos.    is    not    the    species    as 
cula     and     campestris    to    Wvoming.  understood    by    Saiissure     and     others, 

The    changes    in    synonomy   are    not  which  was  probably  vinculata  Scudd. 

great,  a  few  ot"  the  most  important  may  I    have    considered   perplexa    Brun.    a 
be  noted.      I  have    considered  yo«/(r«i7  synonym  oi  azuresceris  ]i\w\\. 

Thos.    as   svnonyni   of  Juliana   Scndd. 
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A    \E\V    BI.EPHAROCERID. 

I!Y    \EI!NOX    I..    KEI.I.OGG,    STANFORD    UMVEKSITV,   CALIF. 

'I'hu  family  of  Blephiiroceridae,  as  at 
present  known,  includes  about  fifteen 

species  tif  nematoceious  Diptera,  of 

unusual  interest  to  entomologists.  This 

interest  is  caused  bv  the  raritv  of  speci- 

mens in  collections,  by  the  miique 

structuial  condition  of  the  larva,  by 

the  slran;j;e,  although  as  vet  imperfectly 

known,  life  histor\'  anti  haiiits,  and 

linally  by  the  peculiar  accessory  vena- 

tion anti  suggestive  structural  character 

of  the  moutliparts  and  *compoimd  e\  cs 
of  the  imagines. 

In  the  summer  of  1S9S,  Mr.  R.  W. 

Doane,  at  that  time  collecting  for  me  in 

the  vicinity  of  this  University  (Stan- 
ford), took  two  females  and  a  male  of 

a  Bleph^uocerid  species.  I  have  only 

recently  given  these  specimens  any 
attention  other  than  the  rather  unkind 

one  of  removing  the  heads  of  two  (the 

male  and  one  female)  in  order  to  study 

their  moutliparts.  A  recent  examina- 

tion of  the  specimens  reveals  the  fact 

that  they  are  representatives  of  an  unde- 

scribed  species  which  may  be  assigned 

to  Low's  genus  Liponeura  (.Stett.  Ent. 
Zeit.  1S44,  vol.  v,  p.  iiS). 

*See  Kellogg,  Notes  on  the  Life-history  and  Structure 
of  Blepharocera  capilala  Low;   l'"nt.  News,  it/o,  vol.  X, 
pp.  305-3 'S. 

Tlie  new  species  m:iv  be  described  as 
follows  : 

Li/toiieura  dpitiiii'  11.  sp.  Female;  length 
6  mm.,  leiigt'n  of  wing  yi  mm.;  very  pale 
brown,  almost  clayey;  antennae  14-seg- 
inented  and  rising  from  a  prominence  which 

Fig.    I.    Mouthpaits   of   Liponeura  doanei 
n.  sp. 

might  be  construed  to  be  a  basal  antennal 

segment;  eyes  broadly  separated,  and  with 
no  indications  of  bisection,  the  facets  being 
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all  of  the  same  size:  tlie  mouthparts  (lif^.  i; 

long  (distinctly  longer  than  in  Blepharocera, 

for  example)  and  composed  of  long  slender 
flattened  well  chitinized  mandibles  with  the 

apical  two-fiflhs  of  the  innei'  niaigin  finely 
serrate,  and  inserted  farther  back  on  the 

head  than  the  other  mouthparts:  of  maxillae 

consisting  of  slender  flattened  tapering  blade- 

like terminal  lobes  and  long  five-segmented 

palpi ;  of  elongate  simple  labium  consist- 

ing of  basal  portion  and  one  pan-  of  free 
terminal  lobes;  and  of  slender  elongate  flat- 

tened labriim  epipharynx  and  hvpopharvnx; 

wings  with  venation  (fig.  2  )  showing  the  fol- 

lowing characters  (given  first  in  the  nomen- 
clature used  by  Comstock  antl  in  follo^ving 

parentheses  in  the  nomenclature  used  by 

Osten  Sacken  in   the   latest  revisional   paper 

Ci  C 

Fig.  2.    \'enation  ot  Lipovettra  lican 

of  the  Blejiharoceridae)  ;  vein  M.,  independ- 

ent, i.  e. 'without  connection  vvitb  M  or  any 
otbei  principal  vein  (an  incomplete  vein 

running  into  the  posterior  margin  between 

veins  4  and  5)  ;  veins  R„  and  Rj  coalesced 

to  the  margin  (vein  2  simple,  unbranched)  ; 

a  medio-cubital  cross  vein  (a  cross-vein 

between  veins  4  and  j)  ;  veins  R;-t-3  and 

1^4+6  separating  at  the  origin  of  the  radio- 

luedial  cross  vein  (the  sub-marginal  cell 
sessile)  ;  the  radial  sector  springing  from 

R  by  two  roots  (the  cross  vein  between 

veins  i  and  2  Y-shaped,  that  is  the  anterior 

half  of  it  divided,  enclosing  a  small  triangu- 

lar cell);  sub-costa  wanting  or  with  only  a 

*  Osten  Sacken  C.  R.  Contributions  to  the  study  of  the 
Liponeuridae  Loevv  (Blepharoceridae  Loew.  olhn)  Berl- 

Ent  Zeitsch.  1S95,  Bd.  xl,  pp.  1  (8-i6ij. 

l)asal  rudiment  present  (auxiliary  vein  want- 

ing  or  with  only  a  basal  rudiment  present). 

Wings  clear,  with  strong  iride  scent  reflec- 
tions. The  legs  are  long,  the  three  pairs  of 

about  equal  length,  the  hind  tibiae  bearing  a 

single  terminal  spur,  the  other  tibiae  with- 
out spurs.  The  taisal  claws  are  large,  thick 

and  strong  with  curved  pointed  tip,  thickh- 
pectinate  except  at  the  tip.  The  external 

genitalia  consist  of  a  pair  of  flattened  tri- 

angular dorsal  plates. 

Male.  The  male  is  slightly  sinaller  than 

the  female.  As  the  head  of  the  only  male 

specimen  was  destroyed  in  the  dissection  of 

the  Uiouthparts  before  any  examination  of 

the  specimen  was  made,  it  cannot  be  said 

whether  the  eyes  are  like  those  of  the  female 

or  not:  mouthparts  like  those  of  the  females 

except  that  the  mandibles 

are  wholly  lacking.  Wings 

and  legs  like  female.  The 

jj-  conspicuous  parts  of  the 
external  genitalia  are  a 

pair  of  large  articulated 

claspers,  a  broad  ventral 

plate,  and  a  smaller  dorsal 

plate. 

ei  n.  sp. 

Descrilied  from   two 

females  and  one  male,  taken   Ijy  R.  W. 

Doane,  July  24,  1S95,  on  the  banks  of 
a  small  stream   in  the  Santa  Cruz  Mts. 

at     Congress      Springs,      Santa      Clara 

Count),  California. 

The     new     species     can     readily     be 

grouped    with    the    four    other    known 

species  assigned  to  the  genus  Liponeura 

in   Osten   Sacken's  *    paper.      The   new 
form    has  in    common  with    the    other 

four  species  an  incomplete  vein  running 

into  the   posterior  margin  of  the  wing 

between  veins  4  and   5,   a   simple    (un- 

*  Osten  Sacken  C.  R.  loc.  cit 
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hiaiicheil)  second  longitii  Jin;il  vein, 

imd  eyes  separated  by  a  broad  front. 

Within  the  genns,  the  new  form  agrees 

vvitli  bilobata  Low  and  vosemite  O.  S. 

in  possessing  a  cross  vein  between 

veins  4  and  5.  and  finally  resembles 

bilobata  in  having  the  sub-marginal 
cell  sessile.  But  it  dltlers  from  bilobata 

(as  from  all  other  Blepharoceridae)  in 

having  the  radial  sector  springing  from 

two  roots  (the  base  of  the  second  longi- 

tudinal vein  forked)  so  that  a  small  tri- 

angular cell  is  formed  behind  Ivj  (first 

longitudinal  vein). 

The  onh'  other  Blepharoceridae  so 
far  known  from  the  Pacific  Coast  are 

Blepharocera  aiicilla  O.  S.  (Cali- 

fornia) and  Lipo)ieura  yosemite  O.  S. 

(Yosemite  Canon,  Calit'ornia),  from 
both  of  which  the  new  species  differs 

sharpiv  in  the  character  of  the  eyes  and 

venation. 

Unfortunately  I  have  not  been  able 

vet  to  find  the  immature  stages  of  the 

new  species,  so  can  add  nothing  to  our 

incomplete  knowledge  of  the  interest- 

ing life-history  of  the  members  of  the 

family. 

One  of  the  moot  points  regarding 

the  biology  of   the   Blepharoceridae   is 

tliat  of  the  dimorphism  of  the  female. 

I  have  elsewhere*  referred  to  Fritz 

Mailer's  statement  that  there  are  two 
kinds  of  females  of  Paltostoma  torreii- 

tiiim  (Brazil),  one  kind  possessing 

mandibles  and  being  blood-sucking, 

the  other  kind  having  no  mandibles 

and  being  nectar-sucking.  Osten 

Sacken  deems  the  evidence  of  dimor- 

phism insufficient.  Of  twenty-three 
females  of  Blepharocera  capitata 

Low  taken  by  me  at  Ithaca,  N.  Y., 

no  one  was  without  mandibles,  nor 

was  there  any  other  difference  appar- 

ent. Most  of  these  specimens  were 

taken  just  as  they  were  issuing  from 

the  pupal  skins  on  various  days,  in 

various  parts  of  the  stream,  so  the  crit- 
icism that  one  kind  of  female  might 

possess  habits  rendering  it  more  likely 

to  be  caught  than  the  other,  will  not 
hold  in  this  instance.  It  seems  to  me 

probable  that  there  is  no  dimorphism 

of  the  females  of  Blepharocera  capi- 
tata Low.  In  the  case  of  the  new 

Californian  species  I  can  only  say  that 

both  females  (the  only  ones  so  far 

taken)  agree  in  possessing  mandibles, 

and  in  all  other  characters. 

PROCEEDINGS  OF  THE  CLUB. 

12  Ianiary,  1900.  The  2iitli  regiiku-  and 
23d  annual  meeting  (since  incorporation) 
was  held  at  156  Brattle  St.,  Mr.  W.  L.  W. 

Field  in  the  ch.-iir. 

Reporlb  from  the  several  officers  were 
received  and  the  following  officers  elected 

for  the  ensuing  year:  —  President,  J.  W. 

Folsom;  secretary,  Roland  Hayward;  treas- 
urer, Samuel  Henshaw;  librarian,  Samuel  H. 

Scudder;  members  at  large  of  the  executive 
committee,  A.  S.  Hewins  and  A.  P.  Morse. 

The  address  of  the  retiring  president. 

A.  G.  Mayer,  on  the  mating  instinct  in 

moths  was  next  read.  (See  Psyche  for  Feb- 
ruary.) Much  discussion  followed,  in  which 

all  present  participated. 
Mr.  W.  L.  W.  Field  spoke  of  a  cocoon  of 

Sainia  cynthia  which  he  had  seen  contain- 
ing two  pupae.  In  outward  appearance, 

however,  it  showed  no  apparent  diflerence 
from  a  normal  cocoon  of  that  species. 

''Kellogg,  loc.  cit. 
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A  NEW  TETTKIIAN  GENUS  AND  SPECIES  FROM   SOUTH   AMERICA. 

BY    J.     L.    HANCOCK,    CHICAGO,    ILL. 

The      curiou.s      Tettigian      here      de-  rounded    pi-otuljerant    outline;    as    seen    in •1       1    r             c       ti       A           •                 i„,,Ut  front   tlie    frontal    costa    is  stronsjlv   fnrcate, 
scribed  from    South    America    undoubt-  =  ■'  . 
■  the    branches    widely   and    evenly  du'ergmg 

edly  belongs    to    the    subfamily    Batra-  ._^  ̂,,^.,.  ,,,,,,„,;„,/;„  j,,,  ..^g^ian   ocellns. 
chidinae    or    Section    VI    of    Professor  g^.e^  of  moderate  size,  compresso-subtrian- 

Bolivar.      From     the     group     of      which  gnlar  in    ontline;    ocelli    distinctly  showing 

Tettigidea  Scudder,  and  Paxilla  Bolivar,  >"  t'™"'  °''  -'""l  «  ''"'^  •''''o^e  the
  middle  of ,                        i    '^    •       !■   i-         •   1      1    1        »i  the    eyes.     Antennae    (incomplete)    slender, 

form   a   part    it    is  distinguished    by  the  ■>     .            .  .     ̂            „  , '                                   ^                     ^  filiform,  inserted  111  front  of  the  eves  between 
absence  on  the  verte.x  of  the  frontal  „,g  superior  ocelli  and  the  anterior  inferior 
carina;  the  latter  structure  is  repre-  border  of  the  e.yes;  apical  article  of  maxillary 

sented,  however,  as  a  rudiment  in  the  palpi  strongly  ampliato-compressed.  Pro- 

form  of  very  small  abbreviated  lateral  ""'"'"  scarcely  convened  
between  the  shonl- ,               ,       .  ,                 T     1                  ■                 I  dcrs.    anteriorlv    truncate,    posterioriv    long 

elevated   ridges  a  little  anterior  to  the  ,,.,,"       ^  i                   .      T-       i °  subulate,  the  pronotal  process  extending  be- 
supra   ocular    lobes   of    the    head.      It    is  yond  the   posterior  femora;    posterior  border 
the     peculiar     shortening     of    the     last  of   lateral   lobes  feebly   sinuate,  the  subhu- 

article  of  the  posterior  tarsus  coincident  '"e™'  ■'^>""«  f°''  'h^  insertion   of  the  elytra ■^1           1         ,1        •            f    ti        £;     i        I-    1  shallow.     Elvtra  narrow;   winsjs  completely 
with    a    lengthening   of   the    first    article  ■                     >         »           i         ., .  developed,   extending    beyond    the    process, 
which   is   specially  characteristic   in   this  Anterior     femora     slender,    sulcate     above; 
new  genus.    These  differences  will  neces.  middle    femoral   carinae    straight;   external 

sitate    a    slight    modification    of    e.xisting  pagina  of   posterior    femora    rather   rugose, 

tables  of  o'eiiera  to  receive  it  "^^  third  article  of  the  posterior  tarsus  very 
small,    being  less  than   one  hal^  the  length 

Paurotarsus  gen.  nov.  ^^    "''^    '^''^^    article,     pulvilli    subeqnal     in length,  straight  below. 
Body    moderately    long,    slender,    rugose.  Paurotarsus  amazonns  sp.    nov.     Fig.    la. 

Face  distinctly  rounded   anteriorly,  slightly  ib,  ic,  id,  le. 
declined    below.     Vertex  wide,  considerably  Body    rugose,    fuscous,    first    and    second 
broader  than   one  of   the  eyes;   with  a   very  femora  clouded  with  fuscous,  tibiae  annulated 

small   supra  ocular  lobe,  on  each   side,  sep-  with  fuscous.     Vertex  slightly  tumid,  nearly 
arated    behind    fioin    the  broadened    occiput  twice  the  breadth  of  one  of  the  eyes,  on  each 

by  a  little  oblique  fissure,  front  incompletely  side    provided    with    a    small    supra    ocular 
carinated;  on  each  side  close  to  the  anterior  lobe,    divided    behind    from    the    broadened 

inner  border  of  the  eyes,  is  a  minute  abbre-  occiput  by  a  minute  oblique  fissure,  and  just 
viated,  slightly  converging  carina,  the  .space  anterior  to  the  supra  ocular  lobes  are  little 

between    these    little     latero-frontal    carinae  abbreviated,      slightly      converging      latero- 
of  the  vertex  obtusely  sloping  off  in  front;  frontal   carinae  which   are  separated    anleri. 

niid-cariua      abbreviated      and      very      thin,  orly,  apart    about    the  width    of  one  of  the 
slightly  protuberant  above,  fusing  with   the  eyes,  here    the  front    is   obtusely  sloped    off 
smooth  frontal  costa.  and    not    transversely   carinated,  mid-carina 

In   profile    the    head    presents   a  distinctly  abbreviated,  a  little  produced  above,  coalesc- 
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iiil;  anteiioi'i}  uilli  (lie  iVontal  costa;  fron- 
tal costa  slroiigly  coinprcsso-protuberant, 

advanced  in  front  of  tlie  eves  about  three 

fourths  the  length  of  one  of  them,  presenting 
ivilh  the  vertex  a  distinctly  rounded  outline 
in  profile;  viewed  in  front  the  frontal 

costa  is  quite  widely  furcate,  starting  oppo- 
site the  upper  margin  of  the  eves,  the 

branches  are  evenlv  divergent  and  straight 
in  their  descension  to  the  median  ocellus. 

Eyes  conipresso-subtriangular  in  outline, 
the  posterior  ocelli  are  conspicuous  midway 
between  the  anterior  margins  of  the  frontal 

knee  of  hind  femora;  lateral  lobes  of  the 

pronotum  very  little  diverging  below,  th^ 
inferior  margin  scarcely  reflected,  the  poste- 

rior margin  feebly  sinuate,  the  posterior 

inferior  angle  nearly  straight,  superior  or 
subhuuierai  sinus  for  the  insertion  of  the 

elytra  shallow.  Elytra  slender,  apicallv 
obtusely  rounded,  externally  punctate  ;  wings 

fully  developed  extending  beyond  the  pro- 
notal  process.  Anterior  femora  sulcate 

above;  middle  femoral  carinae  straight, 

posterior  femora  quite  slender,  the  tibia 

nuiltispinose,  first  article  of  posterior  tarsus 

ccncoc^^. 

Fig.  la,  Patirotarsus  aiiiazonus  sp.  n.  ib,  same,  front  view  of  face  and  pronotum. 

ic,  same,  profile  of  body,  greatly  enlarged.  id,  same,  tarsus  of  posterior  leg, 

enlarged.  le,  same,  dorsal  view  of  head,  enlarged.  Original,  from  nature  by  Dr. 
Hancock. 

costa  and  the  eyes,  on  a  plane  a  little  above 
their  middle.  Antennae  filiform,  maxillary 

palpi  apically  ampliato-compressed.  Pro- 
notum with  the  dorsal  front  margin  truncate, 

posteriorly  long  and  subulate,  between  the 
shoulders  transversely  scarcely  convexed, 

strongly  rugose;  median  carina  distinctly 
elevated,  nearly  straight,  interrupted  near 
the  front  margin  by  a  transverse  suture, 
anterior  lateral  carinae  short,  subparallel ; 

humeral  angles  strongly  obtuse,  apical 
process  of   pronotum  extending  beyond  the 

a  little  more  than  twice  as  long  as  the  third, 

the  pulvilli  subequally  long,  straight  below. 
The  subgenital  plate  of  male  as  viewed  from 
above  acute  conical,  bifurcated  at  the  ex- 
tremity. 

Length  Body,  $,  pronotum  15.5  mm. 

post.  fern.  7.5  mm.  Entire  length  of  body 
to  apex  of  wing^  16.5  millimeters. 

Locality,     Manaos,    Amazon,    South 
America.     (. ).   Staudinger. 

Labelled  Hcdotettix. 
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TABLE    OF    NORTH    AMERICAN    KERMES,    BASED    ON    EXTER- 
NAL   CHARACTERS. 

BY    T.    D.    A.    COCKERELL,    MESILLA    PARK,    N.     MEX. 

Not    entirely    covered    with    vv:ix,    nor     jjiibescent,    nor  covered    with    a    white 

powder           ............  i 

Covered  all  over  with  (.lull  white  wax.      (Arizona)             .  fc/-//rr/^.s- Ehrhorn. 
Covered     with     snow-white      powder,     except     on     the  middle     of    tlie    back. 

(Mass.)          ........  ///I'aZ/j- King  &  Ckil. 
Small,  thinlv  pubescent.      (Kans.,  Mass.)             .          .  .          fzibescciis  Bogue. 

1.  Convex,  without  a  median  longitudinal  constriction  ....          2 

With  a  more  or  less  distinct  median  longitudinal  constriction         .  .  6 

2.  Large,  with    transverse    sulci,  the  segments   more  or  less  gibbous,  with    three 

gibbosities    (one     median)    in     each     transverse     seiies.        (Colo.,    N.    M.) 

gUlettei  Ckll. 
Segments  not  at  all  gibbous  ........  3 

3.  Very    large    (10   mm.    dlam.) ,  rather   rough,   marbled    with  brown   and    dull 

white,  the  white  with  brown  specks.      (Mexico.)       .  .         grandis  Ckll. 

Not  so  large,  species  of  the  U.  S.  .......         4 

4.  Extremely  convex,  red  brown  witli  distinct  dark  feriuginous  transverse  bands. 

(Mass.)       ..........  az/i/z-f/ King. 
Orange-brown,   maibled   with    didl  white,   the  white    with    fulvous    points; 

younger  individuals  with  a  broken  waxy  coating.      (Calif.)  atistini'EX\\\\. 
Larger  than  ausiini,  nearly  globular,  niarbled  with  white,  black  and  reddish, 

or  black   and    reddish,   covered  with   waxy  secretion,  which   is  divided  into 

small  portions  separated  by  smooth  (wax-free)   lines;   the  minute  points  on 
the  white  are  intensely  black.       (Okla.)        ....  bo^ ue i  CkW. 

Pale  ochreous,  or  reddish,  with  small  black  spots,  and  minute  black  points, 

usually  distinctly    variegated    with  irregular  pale  bands  .  .  t; 

5.  Broader  than   long,  the   pale  bands  running  in  a  transveise   diiection,  parallel 

with  the  rows  of  black  spots.      (Bluflton,  S.  C,  etc.)  galliforniis  Riley. 

Longer  than    broad,  the  pale  bands  running   longitudinally,  at    right   angles 

to  the  rows  of  spots.      (Mass.,  Del.)  ....         kingii  Q,V\\. 
6.  Segmentation  distinct,  segments  very  strongly  gibbous.      (Calif.) 

cockerelli  Ehrh. 

Segmentation  distinct,  but  segments  not  gilibous  ;   sinface  not  speckled  with 
black.      (Kansas.)  .......  conciiirn/li/s  Ckll. 

Segmentation  not  distinct,  nor  the  segments  gibbous  ;   surface  speckled  with 

black  or  dark  dots  ..........  7 
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7.    Black    spots    coiispiciioii.s,    Miranged    in    tiansvurso    I'ows  ;    lilack    specks    not 
always  conspicnons.   (N.  Y.,  Mass.;    aLso  collected   hv   Fletcher  in  Canada. 

w  ̂ 11  c reus  rubra.)   /f///// Ehiii. 
Black  spots  minute,  not  delinitely  arranged  in  tiansvevse  io\ns  ;   hiack   specks 
very  distinct;  ground  color  pale  ochreons.      (Calif..  Mexico.) 

nio-ropiiiictatiis  Club,  c'v:  Ckll. 

I  lia\e    taken   as   typical  of  ̂ -cj/Z/'/'orw/i- a  specimen    fiom    the   Rilev  collection. 

collected  by  J.  H.  Mellichamp  at  BluBton,  S.  C.      Riley's  description  shows  that 
he  also  included  K.  fcttiti  under  the  same  name.      Mr.  G.  B.  Kino-  has  collected 
pcfliti  in  Massachusetts 

THE   SPECIES   OF   THE    OEDIPODINE    GEXUS    IIELIASTUS 

SAUSS.,   OCCURRING    IN    THE    UNITED    STATES. 

I5Y    SAMl'Er,    II.    SCIjDDF.K,    CAMIilUnOE,    MASS. 

Ileliaslus  was  ibinuled  hv  Sausstue  in 

1SS4  on  some  Mexican  and  Central 

American  Oedipodinae.  It  was  first 

recognized  as  occurring  in  the  United 

States  three  years  ago,  when  I  referred 
to  it  two  insects  which  had  been 

described  as  species  of  Thrincus.  Both 

of  these  species  also  occur  in  Mexico, 
but  were  unknown  to  .Saussure.  I  can 

now  adil  another  and  undescribed 

species,  known  to  me  from  only  a 

single  locality  in  California,  and  col- 

lected by  Mr.  A.  P.  M<.rse.  .All  lliese 

northern  species  belong  to  Saussiu'e's 
second  division  of  the  grotip  in  which 

the  lower  posterior  angle  of  the  lateral 

lobes  is  not  produced  into  a  distinct 

process.  The)-  are  all  of  a  light  gray 
color,  more  or  less  irregularly  spotted 

with  brown,  sometimes  forming  brief 

transverse  markings  when  the  insect  is 

alighted  ;  the  wings  are  glazed,  often 

iridescent,  and  generally,  at  least  in 

part,    weakly    tinted.     The    males    are 

considerably  smaller  than  the  females. 

The  species  may  be  separated  as  fol- 

lows :  — 

Table  of  our  .species  of  Heliasti(.<i. 

(?'.  Of  large  size.  Antennae  at  least 
two  thirds  as  long  as  hind  femora; 

posterior  process  of  metazona  weaklv 

obtusangulate,  often  almost  rectangu- 
late ;  descending  lobes  of  pronotum 
apically  well  roimded,  falling  ilistinctly 

below  the  level  of  the  pleiu-al  lobe  an- 
terior to  them. 

b'^.  Larger.  Descending  lobes  of 
pronotum  angulato-rotundate  below  ; 

wings  hyalino-cltron  basally,  weaklv 

infuscated  apically      .  .     aridus. 

b-.  Smaller.  Descending  lobes  of 
pronotum  regularly  rotundate  below  ; 

wings  pellucid,  or  faintly  violaceous, 

only  the  veins  fuscous. 

caUfornicus. 

a-.  Of  small  size.  Antennae  only  half 
as  long  as  hind  femora  ;    posterior  pro- 
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cess  of  metazona  strongly  obtiisangu- 
lated,  or  broadly  rounded  ;  descending 

lobes  of  pronotum  apically  truncate, 

not  falling  below  the  level  of  the  free 

pleural  lobe  anterior  to  them. 
minimus. 

Heliastus  aridus. 

Thriiicits  arid/is  Brun.,  Proc.  U.  S. 

iiat.  mus.,  xii,  7S-79.  pi.  i,  fig.  2,  3 
(aridus  on  plate  ;  avidus  in  text)  (1S90)  ; 

Ril..  N.  A.  fauna,  vii,  352  (1S93); 

Towns.,  Ins.  life,  vi,  31    (1S93). 
Heliastus  aridus  Scudd.,  Can.  ent., 

xxix,  75  (1S97)  ;  Catal.  Orth.  U.  S. 

44  (1900). 
Oiiginallv  described  fruin  Albu- 

querque, N.  Mex.  (Bruncr),  it  has 
since  been  recordeil  from  Las  Cruces, 

N.  Mex.  (Townsend),  and  Panamint 

Valley,  Cal.  (Riley).  I  have  received 
it  from  Las  Cruces  (Townsend)  and 

Mesilla,  N.  Mex.,  July  i  (Morse), 

as  well  as  from  Juarez,  Max.,  Jul}'  3 
(Morse).  Mr.  Morse  tells  me  that  it  is 
a  common  insect  at  Mesilla,  found  on 

sand  hills  and  the  gravelly  mesa, 
where  it  is  almost  invisible,  the  color 

and  markings  varying  with  the  local- 
ity ;    it  flies  freely,  but  not  far. 

Heliastus  californicus. 

T/iri/icus  californicus  Thoni.,  Bull. 

U.  S.  geol.  surv.  ten.,  i,  no.  2,  ser.  i, 

66  (1S74)  ;  Glov.  III.  N.A  ent.,  Orth., 

J)!.  17,  fig.  6,  7  (^1874)  ;  Coq.,  Ins.  life, 
i,  22S  (1SS9)  ;  Brun.,  Proc.  U.  S.  nnt. 
mus.  xii,  187  ( 1S90) . 

Heliastus  califnruicus  Scudd.,  Can. 

ent.     xxxix,     75     (1S97);     Cut.     Orth. 
U.  S.,  44  (1900). 

This  species  was  described  by 

Thomas  from  specimens  taken  by 
Crotch  in  .Southern  California,  and  has 
since  been  mentioned  as  foimd  at  Los 

Angeles,  Cal.  (Coquillett) ,  and  in  the 
Cerros  Isl.  off  the  coast  of  Lower  Cali- 

fornia (Bruner).  I  have  seen  specimens 
from  San  Diego  (Crotch),  Tndio,  July 

9  (Morse),  Palm  .Springs,  J^dv  y 

(Morse),  Mohave,  Cal.,  Aug.  i 

(Moise),  and  Rock  Spring  in  south- 
eastern California  (Palmer),  as  well  as 

from  some  other  unspecified  point  in 

California,  collected  by  Osten  Sacken,* 

who  reports  it  as  found  '•  among  boul- 
ders of  granite,  the  colors  of  which  it 

seems  to  mimic."  I  have  it  also  fiom 

St.  George,  Utah,  .Apr.  1-12  (Palmer), 
from  Saltillo,  Mex.,  ?\Iar.  21-28 

(Palmer),  and  Sonora  (Schott),  as  well 

as  fiom  Cape  St.  Lucas,  Lower  Cali- 
fornia (Xantus). 

Heliastus  minimus  sp.  nov. 

Of  small  size,  cinereo-testaceous,  more  or 
less  embrowned  above  on  head  and  prono- 

tum, marked  witli  brownish  fuscous,  the 
face,  genae,  lower  portion  of  lateral  lobes 
and  sometimes  their  whole  metazonal  por- 

tion overlaid  with  chalky  white.  Head 
prominent,  the  sculpturing  much  as  in  H. 
californicus  lint  the  face  retreating  more; 
eyes  rather  prominent,  especially  in  male; 
antennae  short,  about  half  as  long  as  the 
hind  femora,  in  no  way  attenuate  or  de- 

pressed at  apex,  fusco-testaceous,  feebly  in- 

*  Baron  Osten  Sacken  collected  Ortlioptera  in  Sonoma 
and  Marin  Cos.  uortli  of  San  Franciscti,  but  this  insect 

has  not  otherwise  been  reported  from  so  northern  a 

locality,  or  farther  north  than  Mohave. 
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fuscateii  apically,  not  banded.  Pionotmn 
marked  with  brownish  fuscous  on  tlie  prozona 
beliind  the  eyes  and  sometimes  across  tlie 

posterior  margin  of  the  prozonal  disk,  the 

fi'ont  margin  of  wliicii  is  a  little  elevated 
especially  above  and  in  the  male,  the  disk  of 

wiiole  prozona  tolerably  smooth  and  nearly 
plane,  the  median  carina  very  slight,  the 
hiuil  margin  strongly  ol)tusangulate  or 

broadly  rounded,  the  lateral  lobes  inferiorlv 

truncate  not  extending  below  the  Ie\'el  of 
the  free  pleural  lobe.  Tegmina  rather  slen- 

der, subequal,  pale  testaceous,  feebly  em- 
browned me'.ially  in  proximal  lialf,  flecked 

conspicuously  with  well  distributed  browTi- 
ish  fuscous  spots ;  wings  glistening  hyaline, 

a  few  of  the  veins  at  extreme  apex  narrowly 
and  inconspicuously  infuscated,  at  least  in 
tlie  female.     Mind  femora  long  and  slender. 

pale  testaceous,  occasionally  and  especiallx 

at  base  hoary,  bifasciate  above  wilh  brown- 
ish fuscous. 

Length  of  body,  J,  10.25  mm-.  ?.  iS 

mm.;  antennae,  $,  3.5  mm..  9.  .S  nim.; 

tegmina,  <?,  9.5  mm.,  $,  1^1.5  mm.;  hind 

femora,  J",  7  mm.,  ?,  11  mm.  One  male  is 
of  unusual  size,  the  tegmina  measuring  14 
mm.  in  length,  but  otherwise  there  is  little 
variation  in  the  specimens  from  the  above 

figures. 

13  $  13  9  .  Palm  SpriiiEjs,  C;il., 

July  9,  12.  A.  P.  Morse. 
The  species  is  peculiar  for  its  small 

size,  short  antennae,  slender  bind  fem- 

ora, brief  lateral  lobes  and  broadly  an- 

giilate  metazonal  process. 

INSECT-NEURATION. 

The  work  of  Conistock  and  Needlvam* 

upon  the  wings  of  insects  is  decidedly  an 
important  contribution  to  the  subject,  for  a 

firm  step  has  been  taken  towards  a  satisfac- 
tory theory  of  venation.  This  advance  has 

been  attained  by  an  extended  study  of  the 
tracheae  which  precede  and,  in  a  broad  way, 

iletermine  the  positions  of  the  veins.  Select- 
ing ifnmalure  stages  of  generalized  repre- 

sentatives of  each  oider,  the  authors  arrive 

at  a  type  of  trachealion  which  may  fairly  be 

taken  to  represent  a  primitive  condition, — 
an  origin  for  more  complicated  types  of 
tracheation  and  venation.  The  lines  along 

which  specialization  appears  to  have  occurred 
in  the  larger  oiders  are  carefully  traced  and 

the  processes  fully  and  clearly  figured. 
Specialization  occurs  either  by  the  leduction 

(atrophy  or  coalescence)  or  else  by  the  addi- 

*Comstock,  J.  H.  and  Needhaiii,  J.  G.  The  Wings  of 
Insects.  \  series  of  articles  on  the  structure  and  devel- 

opment of  the  wings  of  insects,  with  special  reference  to 
the  taxononiic  value  of  the  characters  presentetl  by  the 
wings.  124  pp.,  qo  figs.  Reprinted  from  The  American 

N.iliiralisl.  hhaca,  \.  Y.     The  Conistock  Publishing  ('o. 

tion  of  veins  from  a  multiplication  of  the 

branches  of  the  principal  veins.  Fortu- 
nately the  familiar  terms  adopted  bv  Redten- 

bacher  are  retained. 

Comtiiitling  ourselves  to  the  authors'  con- 
chisions,  perhaps  too  unreservedly,  we  were 
mildly  shocked  to  find  that  Ihe  method  fails 

of  application  among  Trichoptera,  most  Dip- 
tera  and  the  Ilymenoptera,  at  least,  because 
the  correlation  between  tracheae  and  veins  is 

almost  lost.  As  the  method  seems  to  have 

justified  itself,  however,  a  critic  can  scarcely 
do  more  at  present  than  to  emphasize  the 

necessity  of  caution  in  the  employment  of 
the  method. 

Especially  instructive  are  the  discussions 

upon  the  wings  of  Odonata,  Epheinerida  and 
Orthoptera.  The  elytra  of  Coleoptera  are 
definitely  homologized  with  wings. 
The  palaeonlological  evidence  is  rather 

summarily  dismissed  with  the  negative  con- 
clusion that  it  does  not  contradict  tlie 

authors'  results.  Precisely  on  account  of 
the  "imperfection  of  the  record"  does  the 
close  resemblance  of  the  Devonian  Xeno- 

neura  to  the  hypothetical  type  of  the  authors 

acquire  a  value  that  makes  the  above  conclu- 
sion utinecessarilv  cautious. 
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Now  tluit  tlie  study  of  wing  develo|iiiient  ciiticiMii  of  iiicoinpleleiiess  «hich  does  no 

proinit.es  to  dispel  the  uncei  taintv  which  has  have  sufficient  regard  lor  the  evidence  de- 
characterized    our   theories   of  venation,    tlie  rived  from  fossil  forms. 

palaeontological    evidence    will    gatlier    new  Tlie  sul:)stantial   progress  which   Comstock 

interest    in     proportion     as    the    data    t'rom  and     Needham    have    inaugurated   ought    to recent   insects    become     nioie    definite.      In  stimulate   many  others   to  continue  the  same 

fact,    no   tlieorv   of  venation   can   escape   the  line  of  study. 
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ON  THE  SPECIES  OF  NEMOBIUS  KNOWN  TO  OCCUR  IN  INDIANA. 

BY  W.   S.    BLATCHLEY,   INDIANAPOLIS,   INDIANA. 

Among  the  Gryllidae  occurring  in  the 
Northern-Central  States  the  members  of 

the  genus  Nemobius  rank  first  in  num- 

ber of  individuals.  From  August  fn-st 
to  mid-November  they  swarm  by  tliou- 
sands  on  every  grass  plot  and  piece  of 

waste  ground,  whether  in  open  sunny 
fields  or  the  dense  shade  of  the  forest. 

Even  the  tangled  masses  of  sphagnum 

mosses  and  other  semi-aquatic  growth 
of  fen  and  marsh  furnish  shelter  and  food 

to  certain  species  which,  in  the  ages  of 

the  past,  have  become  adapted  to  a  life 
of  such  surroundings. 

But  while  the  individuals  are  so  plen- 
tiful, their  size  is  so  snjall  that  heretofore 

they  have  received  but  little  attention 
from  the  average  collector.  Moreover, 

so  similar  in  general  apjDearancc  are 

they  that  very  close  observation  by  the 

student  is  necessary  to  separate  the  spe- 
cies one  from  another.  As  a  conse- 

quence but  iS  have  hitherto  been  de- 
scribed from  the  whole  of  North 

America,  while  but  three  have  been  ac- 
credited to  the  States  north  of  Florida 

and  east  of  the  Rocky  Mountains.  Mc- 

Neill* listed  but  one  from  Illinois,  and 

I,  in  a  former  paper,  but  three  (one  of 

which  is  but  a  short  winged  form)  from 

»  Psyche,  VI,  1891,6, 

Indiana.*  Bruner  y  mentions  three,  two 
without  names,  from  Kansas,  while 

Scudder,  in  the  most  recent  paper  on 

the  group  I  accredits  three,  viz  :  A''. 
yaschidis,  ]V.  cubeiish  and  N.  caroUnus 
to  the  Central  and  Eastern  .States. 

Within  the  past  five  }'ears  many  speci- 
mens have  been  collected  in  ditlerent 

parts  of  Indiana.  A  careful  study  of 

these  reveals  the  presence  of  at  least  six 

species  and  one  well  marked  variety, 
three  of  which  are  herewith  described 

for  the  first  time.  There  is  little  doubt 

but  that  the  right  kind  of  investigation 

will  show  the  presence  of  as  many  or 

mire  in  almost  any  State  east  of  the 

Rocky  Mountains.  Those  known  to 
occur  in  Indiana  are  as  follows  : 

I.  N.  fasciatus  De  Geer. 

This,  the  long-winged  form  of  our 
most  common  species,  has  been  taken 

by  me  only  in  the  vicinity  of  electric 

liglits.  The  wings  of  both  sexes  extend 

much  beyond  the  tips  of  hind  femora, 
those  of  the  9  reaching  to  or  bejond 

the  tip  of  ovipositor,  while  the  tegmina 

*  "  The  Gryllidae  of  Indiana,"  in  Proc.  Ind.  Acad.  Sci-, 

i89i,pp.  134-136. 
t  Publ.  Neb.  Acad.  Sci.,  III.  1893,32. 

+  Jouru.  N.  \'.  Ent.  Soc,  IV,  1S96,  pp.  99-107. 
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reach  to  the  end  of  the  abdomen.  Dur- 

ing hundreds  of  days  spent  in  field  col- 

lecting not  a  single  specimen  o'ifasciatus 
has  been  seen.  Many,  however,  have 
been  taken  from  the  walks  and  streets 

of  Indianapolis,  Fort  Wayne  and  other 

cities  and  towns  in  the  northern  part  of 

the  State,  but  none,  as  yet,  in  the  south- 
ern half,  not  even  in  Terre  Haute,  where 

I  resided  for  seven  years.  Where  the 

insect  breeds,  and  feeds  by  day  is  to  me 
unknown.  At  times,  as  in  the  first 

week  of  August,  1S99,  swarms  com- 
posed of  myriads  have  appeared  about 

the  lights  of  some  of  the  cities.  The 

newspapers  the  next  day  had  a  column 
or  more  devoted  to  the  insects  but  noth- 

ing, except  wild  guesses,  as  to  whence 

they  came. 

la.  N.  fasciatus  vittatus  Harris. 

This  is  the  form  which  abounds  every- 
where throughout  the  State.  It  varies 

in  color  from  a  dusky  brown  to  a  rusty 
black.  When  of  the  latter  hue  the 

stripes  on  the  head,  to  which  it  owes  its 

varietal  name,  are  very  dim  or  wholly 

invisible.  In  size  it  is  larger  than  any 

other,  except  the  \o\\°^-\\'\wgiti\fosciatus. 
The  latgest  specimens  in  my  collection 

have  come  from  the  borders  of  swamps. 

The  tegmina  of  the  9  cover  a  little  more 
tiian  half  tlie  abdomen  and  their  cross 

veinlets  are  coarser  and  much  more 

prominent  than  in  the  next  species. 

Those  of  the  $  cover  three-fourths  of 
the  abdomen.  The  ovipositor  is  about 

one  eighth  longer  than  the  hind  femora. 

No  intermediate  short  winged  forms 

connecting_/ff.fcz'a^?wwith  vittatus  have 
been  seen  by  me,  nor  have  any  been 

recorded  to  my  knowledge.  The  two 

are,  however,  regarded  as  dimorphic 

forms  of  the  same  species  b}'  the  leading 
authorities,  Saussure  and  Scudder.  In 

Indiana  vittatus  begins  to  reach  matu- 

rity about  Jul}'  20.  Living  specimens 
have  been  seen  as  late  as  December  ist. 

Altho\igh  present  in  vast  numbers,  but 

little  is  known  of  its  life  habits.  It  ap- 
pears to  be  omnivorous,  feeding  upon 

carrion,  cow  dung  and  grasses  with 

equal  avidity.  Though  small  in  size 

the  aggregate  damage  which  it  causes 
to  grass  and  liindred  plants  in  the  course 

of  a  single  season  must  be  great,  and 
there  is  little  doultt  but  that  it,  as  well 

as  the  other  species  of  the  genus,  should 
be  classed  among  those  insects  highly 

destructive  to  forage  plants.* 

2.   N.  maculatus  sp.  nov. 

Size  medium  ;  liead  ratlier  prominent,  darli 
luteous  or  castaneous,  more  or  less  dotted 

with  piceous,  especially  on  forehead  and 

cheeks;  eyes  rather  large,  prominent.  An- 
tennae dull  luteous,  the  basal  third  lighter; 

maxillary  palpi  luteous,  the  apical  half  of 
terminal  joint  piceous.  Pronotum  broader 
than  long,  faintly  tapering  anteriorly;  the 
dorsal  field  castaneous  with  numerous  dark 

points;  the  front  margin  and  lateral  field 
sparingly  beset  with  stiff  black  bristles.  A 
piceous  stripe  starts  back  of  the  eye  and  covers 

the  upper  two-thirds  of  lateral  field  of  both 
pronotum  and  tegmina.  The  latter  with  a 

yellowish  vein  separating  the  dorsal  and  lat- 

*  I'"Gr  other  accounts  of  the  destruction  wrought  by  the 
species  of  Neniobius  see  Rathvou,  U.  S.  Agr.  Report,  1862, 

p.  3S0,  and  Osborne,  Bull.  23,  U.  S.  Div.  Ent.  p.  59. 
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eral  fields,  more  prominent  in  the  $.  The 
dorsal  field  testaceous,  sometimes  witli  pice- 
ous  dots;  in  ?  covering  one-third  of  abdo- 

men, in  (J  two  thirds;  wings  absent.  Legs 
and  dorsal  surface  of  abdomen  testaceous 

sprinkled  with  fuscous  which  on  dorsal  sur- 
face of  hind  femora  is  sometimes  in  cross-bars. 

Ovipositor  almost  straight,  equalling  in 
length  or  very  slightly  shorter  than  hind 
femora;  the  apical  blades  rather  long,  taper- 

ing evenly  to  a  fine  point;  above,  evenly  and 
sharply  serrulate.  Length  of  body  8  mm. ; 
of  liind  femora,  6.5  mm.;  of  ovipositor,  6.5 
mm.  ;  of  promotum,  3.5  mm. ;  of  tegmina,  ? 
2.S  mm.,  $  4  mm.  Width  of  pronotum,  3 

mm.     I  J^ ,  9  V  s. 

TV.  maciilatus  is  re;i(^ily  distinguished 

from  N.  fasciatus  vittatiis.,  by  its  aver- 
age smaller  size,  shorter  and  straighter 

ovipositor,  fewer  hairs  on  head  and  pro- 
notum and  finer  cross  veinlets  of  9  teg- 
mina. The  serrulations  of  the  ovipositor 

are  sharper  than  in  vtttatiis.  The  two 

also  differ  in  color,  the  ground  o{  ftiacu- 
latus  being  lighter  and  the  piceous  more 

generally  sprinkled  where  in  vittatus  it 

is  in  lengthwise  bars.  Macidatus  has 

been  taken  in  small  numbers  only  in 

JVIarion  and  Vigo  counties.  It  is  found 

in  low  open  woods,  usually  in  the  vicin- 
ity of  or  beneath  logs. 

3.    N.  palustris  sp.  nov. 

Size  small;  the  body  of  J  especially  short 
and  broad.  Head  tumid;  eyes  large,  but  not 
proininent.  Pronotum  one  third  broader  than 
long,  the  sides  subequal,  rather  thickly  beset 
with  stiff  black  bristles,  as  is  also  the  forehead 
and  dorsal  surface  of  the  two  front  femora. 

Head,  tegmina  and  body  of  most  specimens, 
a  uniform  dark  piceous;  disk  of  pronotum 
))iceous    or  fuscous  sprinkled    with    piceous. 

Antennae,  legs  and  ovipositor  fuscous.  Max- 
illary palpi  luteous  except  the  apical  joint 

which  is  wliolly  piceous.  Tegmina  of  $ 
covering  a  little  more  than  half  the  abdomen  ; 
those  of  $  hardly  reaching  its  tip.  Oviposi- 

tor almost  a  third  shorter  than  hind  femora, 
di.stinctly  though  feebly  arcuate,  the  apical 
blades  but  little  enlarged  at  the  base,  very 
finely  serrulate  with  dull  rasp-like  teeth. 
Length  of  body  of  $,  6.5  mm.  ;  of  hind  fe- 

mora, 5  mm.  ;  of  ovipositor,  3.5  mm. 

This  handsome,  little  pitch  brown 
Nemobiid  has  been  found  only  among 

the  tainarack  swamps  and  cranberry 

bogs  of  the  northern  part  of  the  State, 

where  it  finds  a  congenial  home  in  the 

midst  of  the  dense,  damp  sphagnum 

mosses.  Sometimes  they  are  so  plenti- 
ful that  a  half  dozen  or  more  are  seen  in 

an  area  a  foot  square.  Like  the  other 

members  of  the  genus  they  are  very 

active,  when  distinbed  leaping  vigor- 

ously, a  few  inches  at  a  time,  and  finally 

seeking  safety  by  burrowing  in  the 
masses  of  moss. 

4.   N.  carolinus  Scudder. 

This  prettil)-  marked  little  species  has 
been  found  to  be  rather  common  on  the 

grass  covered  banks  of  streams  and  along 

the  fence  rows  of  open  woods  in  Vigo, 

Putnam  and  Monroe  comities.  In  gen- 
eral appearance  it  is  a  diminutive  form 

of  N.  macnlatiis  above  described,  but 

its  sn^all  size  and  short  arcuate  ovi- 

positor at  once  distinguish  it.  Accord- 
ing to  Scudder,  carolinus  ranges  from 

New  England  to  Nebraska  and  Texas. 

5.   N.  exiguus  sp.  nov. 

Size   medium;   body  slender;    head   rather 
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large,  but  slightly  tumid.  Eyes  small  but 

prominent.  Antennae,  head,  pronotum  and 

femora  testaceous.  Maxillary  palpi  light 

yellow  throughout  or  with  the  apical  third  of 

terminal  joint  infuscated.  Tegmina  of  $ 

reaching  tip  of  abdomen,  testaceous  with  a 

narrow  piceous  bar  on  upper  third  of  lateral 

field  and  with  basal  third  of  dorsal  field  usu- 

ally more  or  less  piceous.  Tegmina  of  ? 

covering  one  half  or  more  of  abdomen,  the 

dorsal  field  usually  heavily  shaded  with  pic- 
eous; wings  absent  in  both  sexes.  Upper 

surface  of  abdomen  piceous,  lower  surface 

testaceous  or  luteous.  Ovipositor  a  third  or 

more  shorter  than  hind  femora,  distinctly 

arcuate,  the  apical  blade  not  enlarged  at  the 

base,  armed  above  with  very  small  and  rather 

dull  teeth  which  are  irregulai'ly  distant  one 
from  another.  Length  of  body,  7.5  mm.;  of 

hind  femora,  6.3  mm.;  of  ovipositor,  3.5 

mm. ;  of  tegmina,  $ ,  5  mm.,  ?  ,  4  mm. 

This  is  the  "  iV.  exigutts  Scudder" 

of  my  paper  on  the  "  Gryllidae  of  Indi- 

ana" loc-  cit.  It  appears,  however, 
that  Scudder  had  not  described  a  species 

as  exiguus  but  had  merely  mentioned  a 

form  of  N.  fasciatjis  under  the  name. 

Beutenmuller  afterward  *  desciibed  A'. 

affitzis  from  New  York,  which  he  .stated 
was  the  insect  mentioned  by  me,  but 

which,  according  to  Scudder,  f  is  N. 
carolinus. 

•Bull.  Am.  Mus.  Nat.  Hist.,  VI,  1894,  p.  250. 

^  Loc.  cit.  p.  107. 

Exigims  is  longer  and  proportion- 
ately more  slender  than  carol/iias, 

though  the  tegmina  of  the  male  are 

broader.  The  pronotum  and  femora 
are  not  mottled  or  marked  with  fuscous 

as  in  that  species.  The  serrations  of 

ovipositor  of  carolinus  are  smaller, 

sharper  and  more  evenly  separated  than 

in  exiguus.  The  latter  species  occurs 

in  all  parts  of  the  State  and  is  fully  one- 

half  as  cotnmon  as  N.  fasciatus  vitta- 
tus.  Its  liabits,  time  of  appearance  and 

local  habitat  are  also  essentially  the  same. 

However,  the  smaller  size,  short  ovi- 

positor, yellowish  maxiliarv  palpi,  and 

otlier  diflerences  in  color,  reathly  distin- 
guish it  from  vittatits. 

6.   N.  cubensis  ?     Saussure. 

Two  (J  's,  distinct  from  those  of  any 
of  the  above  species,  were  taken  Octo- 

ber 9th,  1893,  from  the  sandy  bed  of  the 
old  canal  north  of  Terre  Haute,  Indi- 

ana. Tliey  were  sent  to  Mr.  Scudder 

who  reports  them  probably  tlie  short- 

winged  form  of  N.  cubeiisis.  In  life 

they  were  shining  black  with  a  bright 

yellow  line  separating  the  dorsal  and 

lateral  fields  of  the  tegmina.  No  cor- 

responding females  have  as  yet  been 
secured  from  Indiana,  but  Scudder  le- 

cords  two  as  having  been  taken  in  Illi- 
nois. 
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ON    SOME    AMERICAN    SPECIES   OF   MACROPSIS    (JASSIDAE). 

BY    C.     F.    BAKER,    ST.     LOUIS,    MO. 

In  America,  JMacropsis  is  distinctly 
soutiiern  in  ilistribiition.  In  Van 

Duzee's  List  of  Jassina  four  species 
arc  credited  to  North  America,  two 

to  Mexico,  and  two  to  Colorado  and 

the  southwest.  Three  have  been  de- 

scribed from  South  America  by  Stiil 

and  one  by  Lethierry.  In  this  paper 
three  are  added  to  the  South  American 

list  and  six  to  the  United  States.  As 

at  present  known,  one  species  occurs 
throughout  the  southern  United  States, 

one  in  Alabama,  one  in  the  Argus  Mts., 

Cal.,  one  in  the  Magdalena  Mts.,  N. 
M.,  two  in  southern  California,  two  in 

Colorado,  two  in  Mexico  and  four  in 

South  America,  Undoubtedly  a  num- 
ber more  will  be  found  in  Central  and 

South  America. 

Pachyopsis  Uhl.,  is  strictly  synony- 
mous with  Macropsis  Le\vis. 

Macyopais  itUoccroides  n.  sp.  . —  Male. 
Length  5.5  mm.  Strongly  resembling  an 
Idiocerus  in  form.  Head  very  little  if  any 
narrower  than  pronotum,  verte.v  .scarcely 
longer  at  middle  than  at  eyes.  Front  very 
minutely  rugose  below.  Ledges  over  an- 

tennal  cavities  sliort.  Clypeus  strongly- 
convex,  very  broad  at  base,  suddenly  stronglv 
narrowed  beyond  the  middle  to  the  rounded 
apex.  On  a  space  along  the  anterior  margin 
of  pronotuiTi,  the  usual  aciculation  gives 
place  to  a  fine  shagreening.  Lateral  prono- 
tal  carinae  not  reaching  eyes  but  curved  far 
down  on  to  the  pleurae.  Punctures  on  cla- 
vus  fairly  numerous  and  setigerous;  punc- 

tures on  corium  obsoletely  if  at  all  setiger- 

ous, sparse,  antl  arrangeLJ  in  longitudinal 
rows. 

Color  pale  olivaceous,  head  and  below 
yellowish,  the  legs  greenish.  Eyes  dull 
carmine.     Elytra  transparent. 

Valve  transverse,  longer  than  preceding 
segment,  hind  margin  straight.  Plates 
strongly  convex,  twice  longer  than  width  of 
both,  bulging  laterally  below,  then  narrowed 
to  an  acute  point. 

Described  from  one  example  col- 
lected in  the  Magdalena  Mts.,  N.  M., 

in  August  (Snow).  This  is  one  of  the 

most  interesting  Bythoscopids  occurring 
in  North  America.  Though  so  closely 

resembling  an  Idiocerus,  it  yet  presents 

all  the  characters  of  Macropsis.  The 

width  of  head,  form  of  clypeus,  and  the 

position  of  the  lateral  pronotal  carinae, 

separate  it  widely  from  all  other  species 
of  the  genus. 

Macropsis  lacfiis(Y\\\\.)  —  I  have  col- 
lected this  species  at  Fort  Collins,  Colo., 

in  September.  It  somewhat  resembles 

theEuropean/r(75/w?/.sin  coloration  and 

size,  but  is  nearer  la?iio  in  structme. 
The  head  is  broader  than  in  pras/itus, 

and  the  elytra  possess  supcrnimierary 

veins  at  apex.  It  ditlers  from  /aiu'o  in various  structural  characters,  and  more 

conspicuously,  in  lacking  the  fuscous 
irrorations  on  head  and  pronotum. 

Laetiis  is  the  only  American  repre- 

sentative of  the  group  including  frasi- 
mis  and  lanio.,  and  in  which  the  elytra 

are    elongate    and     the     punctures    not 
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setigerous.     The  otlier  American  spe- 
cies are  more  like  mtcrocephala. 

Macropsis  atra  n.  sp. — Male.  Length 
4  mm.  Form  of  robiistns.  Head  somewhat 

narrower  than  pronotum,  vertex  very  slightly 

longer  at  middle  than  at  eyes.  Front  un- 
usually distinctly  transversely  aciculate 

throughout.  Ledges  over  antennal  cavities 

nearly  in  a  straight  line.  Clypeus  a  half 

longer  than  broad,  with  sides  parallel,  apex 

subtruncate.  Pronotum  aciculate  through- 
out. Elytra  sordid  whitish  opaque;  hairs 

strong,  numerous,  and  black,  except  on 

base  of  clavus  where  they  are  white  and 
weak. 

Beneath,  with  lower  part  of  face  including 

margins  of  front,  very  pale  sordid  yellowish. 
Upper  part  of  face  with  most  of  front,  vertex  ; 

pronotum  and  scutel  (except  the  piceous 

apex),  black.  Narrow  margin  along  inner 
angle  of  clavus  ferruginous.  Fore  and  mid- 

dle legs  slightly  embrowned,  hind  legs 
greenish. 

Last  ventral  segment  nearly  square,  twice 
the  lengtli  of  preceding  segment,  hind  nun- 
gin  nearly  truncate. 

Described  from  a  single  specimen  in 

the  National  Museum  collection,  taken 

in  the  Argus  Mts.,  Cal.,  in  May,  by 

Mr.  Koebele.  It  closely  resembles 

hiunilis  Stal,  and  may  prove  but  a 

variety  of  it.  The  extent  of  black  is 

not  so  great  in  atra.  Atra  resembles 

some  of  the  Me.xican  and  South  Aineri- 

can  species  more  nearly  than  any  other 

species  we  have. 

Macropsis  smithii  n.  sp.  —  Female. 

Length  4  mm.  Very  stout.  Head  consid- 
erably narrower  than  pronotnm;  vertex 

short;  as  long  at  middle  as  at  eyes.  Front 

becoming  nearly  smooth  below.  Ledges 

over  antennal  cavities  strongly  bent  towards 

clypeus.    Clypeus  distinctly,  Init  little,  longer 

than  broad  with  sides  slightly  converging 

apically  to  the  broadly  rounded  apex.  Acic- 
ulation  on  pronotum  becoming  obsolete 
medially  on  anterior  submargin.  Elytra 

liyaline,  hairs  strong,  black  fairly  numerous, 
weak  and  white  on  base  of  clavus. 

Pale  straw  color,  legs  greenish.  More  or 
less  of  pronotum  along  hind  margin,  basal 

portion  of  clavus,  and  sometimes  narrow- 
basal  margin  of  scutel,  black  or  piceous. 

Last  ventral  segment  twice  length  of  pre- 
ceding; hind  margin  broadly  rounded,  on 

either  side  of  the  middle  with  a  narrow  slit 

extending  to  one-third  the  length  of  the 
segment,  and  enclosing  a  rectangular  tooth. 

Male  like  the  female.  Last  ventral  seg- 
ment greatly  enlarged,  broader  and  three 

times  the  length  of  the  preceding  segment; 

subquadrangular,  medially  longitudinally 
creased,  the  outer  margins  broadly  rounded; 

hind  margin  with  a  large  subrectangular 
tooth,  rounded  at  tip,  margins  broadly 

depressed,  and  bent  backwards  into  the  fis- 
sure of  the  pygofers. 

Described  from  seven  females  and 

one  male  in  the  Herbert  H.  Smith  col- 

lection, taken  at  Chapada,  Brazil. 

This  species  strongly  resembles /ff//ei- 
cens  but  it  lacks  the  dark  markings  on 

vertex,  and  presents  a  totally  diflerent 

form  of  genitals. 

Macropsis  pallesccns  (Stal.)  —  1S62 
Stal,  K.  Vet.  Akad.  Handl.  B.  3,  No. 

6,  p.  49  {Strag'aiiia  pallescct/s) . 
There  is  a  single  tj'pical  example  of 

this  species  in  the  Herbert  H.  Smith 

collection,  from  Chapada,  Brazil,  col- 
lected in  November.  The  last  ventral 

segment  is  broadlv  rounded  apically 

and  has  a  good  sized  rectangular  me- 
dian notch. 

Macropsis  soniiitiis  n.  sp.  —  Female. 

Length  4.5  mm.     Tlie  general  form  and  ver- 
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tex  of  smitliii.  Clypeus  no  longer  than 

broad,  sides  very  slightly  converging  to  the 
subtruncate  apex.  Ledges  over  antennal 
cavities  strongly  bent  towards  clypeus. 

Pronotum  aciculate  except  within  anterior 
lateral  angles,  where  there  are  some  faint 

brownish  spots.  Elytra  whitisli  opaque, 

very  strongly  but  somewhat  sparsely  seti- 
gerous  punctate,  the  hairs  on  base  of  clavus 
weak  and  white. 

Color  sordid  yellowish,  tinged  with  green- 
ish on  pronotum  posteriorly,  scutel,  costa 

at  base,  and  hind  tibiae. 

Last  ventral  segment  twice  the  length  of 
the  preceding,  hind  margin  broadly  rounded, 
with  a  large  median  notch  which  is  acute  at 

apex  and  reaches  nearly  a  third  the  length 
of  the  segment. 

Described  from  a  single  fuinale  in  the 

Herbert  H.  Smith  collection,  taken  at 

Chapada,  Biazil,  in  April.  This  may 

be  near  d/'v/sa  St;il,  which  I  have  not 
seen,  but  it  does  not  at  all  fit  the 

description  of  that  species. 

Macrofsh  cah'forniciis  n.  sp.  —  Female. 
Length  5  mm.  Far  larger  and  stouter  than 

robnstiif.  Head  little  narrower  than  pro- 

notum. Vertex  very  slightly  longer  on  mid- 
dle than  next  eye.  Clypeus  slightly  longer 

than  broad  at  base,  sides  gently  converging 
towards  the  truncate  apex.  Ledges  over 

antennal  grooves  nearly  in  a  straight  line. 
Pronotum  aciculate  except  just  within  lateral 

carinae.  Elytra  thick,  opaque,  with  a  num- 
ber of  supernumerary  veinlets  towards  the 

apex;  hairs  on  elytra  not  strong  anywhere, 
those  on  clavus  weak  and  white,  those  on 

corium  sparse  and  mostly  black. 
Head,  all  below,  and  elytra  largely,  pale 

straw  color.  Pronotum  rufescent.  A  nar- 

row area  on  clavus,  adjoining  inner  angle 

usually  deep  reddish.  Elytra  often  more  or 

less  tinged  with  reddish  toward  base.  Dor- 
sal segments  mostly  with  discs  black. 

Last  ventral  segment  little  longer  than 

preceding,  broadly  deeply  emarginate,  bot- 
tom of  the  emarginatiou  inclining  to  sub- 

rectangular. 

Male.  Length  4.75.  Front  above,  vertex 
except  narrow  basal  margin,  pronotum  and 
extreme  base  of  scutel.  black  to  piceous. 

Elytra  exccjit  apical  ai'eoles  suffused  with 
bright  reddish.  Last  ventral  segment  over 

twice  the  length  of  preceding  segment,  hind 

margin  broadly  rounded  and  with  a  minute 
median  slit. 

Desciibed  from  one  male  and  a  num- 
ber of  females  in  the  National  Museiun 

collection,  taken  by  Mr.  Koebele  in 

Placer  Co..  Calif.,  during  September 

and  October.  One  female  partakes 

somewhat  of  the  male  characters  in 

having  a  spot  on  front  above  and  ante- 
1  ior  margin  of  pionotum,  blackened. 

This  is  the  tnost  highly  colored  ot 

known  North  American  species. 

Mucrofsis  magniis  n.  sp.  —  Female. 
Length  5.5  nnii .  Near  to  catifornicus,  but 
differing  from  it  as  follows:  Larger  and 

stouter.  Pronotum  without  distinct  super- 

numerary veins.  Whole  insect  darker 
throughout.  Verte.x  on  either  side  in  front, 

and  basal  margin  of  scutel,  piceous  or  black. 
The  dark  color  on  scutel  shading  through 

ferruginous  to  light  yellow  at  apex.  Wings 

dark  fuliginous  at  base. 
Last  ventral  segment  of  female  twice  the 

leTigth  of  preceding,  hind  margin  trisinuate, 
the  three  sinuosities  of  equal  depth,  the 
lateral  broad,  the   median   narrow  and  acute. 

Described  from  a  single  female  in  the 

National  INIuseum  collection,  taken  in 

Los  Angeles  Co.,  Cab,  by  Mr.  Coquil- 
lett.  It  is  very  near  to  californicus 

but  easily  separated  by  the  size  and 

genital  characters. 
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]\/acrops/s  ornatula  (Slal.)  1862 

Stal,  K.  Vet.  Akad.  Hancll.  B.  3,  No. 

6,  p.  49  {Stragania  ornatitla) . 
I  have  referred  to  this  species  six 

specimens  in  the  Herhert  H.  Smith 

collection,  taken  at  Chapada,  Brazil,  in 

May.  These  specimens  fit  the  original 

description  perfectly,  except  that  they 

are  only  3.5  mm.  in  length.  The  last 

ventral  segment  in  the  female  is  twice 

tiie  length  of  the  preceding,  the  hind 

margin  very  hroadly  slightly  produced, 
hetween  which  and  the  lateral  angles 

on  either  side,  there  is  a  slight  concav- 

ity. In  the  male  the  last  ventral  seg- 
ment is  a  half  longer  than  preceding, 

the  hind  margin  truncate. 

Macrofsis  ntfosctiiellatiisn.  sp.  —  Female. 
Length  4.5  mm.  Mucli  stoiitei'  tlian  robitstiis. 
Head  somewhat  narrower  than  pronotum. 
vertex  somewliat  longer  at  middle  than  at 
eye.  Clvpeus  little  longer  than  broad  at 
base,  the  sides  gently  converging  to  the 
ronnded  tip.  Ledges  over  antennal  cavities 

distinctly  bent  towards  the  clypetis  Pro- 
notum aciculate  throughout.  Elytra  sub- 

hyaline,  hairs  weak  and  white  towards  base 
of  clavus,  black  on  remainder  of  clavus  and 

coriuni,  fairly  numerous  except  at  apex  of 
corium. 

Light  green  througliout,  scutel  except 
apex,  and  adjoining  border  of  clavus,  rufous. 

Last  ventral  segment  deeply  emarginate, 
the  apex  of  the  emargination  with  a  short 
broadly  triangular  projection. 

Male  more  sordid  in  coloration  and  with  a 
greater  extent  of  rufous  on  the  clavus.  Last 
ventral  segment  more  than  twice  the  length 
of  preceding,  hind  margin  strongly  rounded. 

Described  from  two  females  and  one 

male  collected  by  myself  in  tiie  foothills 

yvest    of    Fort    Collins,    Colo.,     during 

Mav  and  Jinie.  In  the  Prelim.  List 

Hemip.,  Colo.,  this  species  was  con- 
fused with  robustus,  but  it  is  distinct. 

I  imfortunately  made  a  partial  distribu- 
tion of  it  inider  the  latter  name.  It  is 

of  frecjuent  occiu'rence  in  Northern 
Colorado. 

Macrofsis  rob?tst//s  Ulil. —  This  is 
the  most  common  species  of  the  genus  in 

the  United  States.  It  occurs  through- 
out the  Southern  States  froin  the  Atlan- 

tic to  the  Pacific,  and  in  the  Rocky 

Mountain  Region  as  far  north  as  North- 
ern Colorado.  I  have  many'  specimens 

from  Arizona,  California,  Louisiana 
and  Alabama.  Dr.  Uhler  also  records 

it  from  New  Mexico  and  Texas. 

It  is  one  of  the  smallest  forms,  clear 

green  to  pale  straw  color  throughout. 

The  clypeus  is  distinctly  longer  than 
broad.  The  hairs  on  the  elytra  are 

bhick  throughout  the  clavus  and  cori- 
um. The  last  ventral  segment  of  the 

female  is  shallowly  bisinuate  behind, 

tlie  included  projection  small,  acute 

and  equalling  the  hiternl  angles. 

Alacropsis  alabaniensis  n.  sp.. —  Female, 
Length  4.5  mm.  Closely  resembling  robus- 

tus from  which  it  differs  as  follows  :  Cl3'peus 
scarcely  as  long  as  broad,  the  genae  dis- 

tinctly incurved  to  meet  its  tip.  Hairs  on 
elytra  weak,  white,  and  rather  sparse 
throughout.  The  commissural  margin  from 
the  scutel  to  the  apex  of  eljtra  narrowly 
bl.ackened.  Appendix  strongly  infuscate, 
the  three  apical  cells  each  with  a  brown  spot at  tip. 

Last  ventral  segment  bisinuate,  the  en- 
closed projection  large,  exceeding  a  little  the 

lateral  angles,  and  broadly  rounded. 

Described    from   three    females,    col- 
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lected  at  Auburn,  Ala.,  in  September 

by  myself.  These  three  specimens  are 

unifoi'm  in  tlie  above  characters.  I 

timl  no  gradation  towards  them  in  my 

entire  series  of  robiistns,  numbering 

some  ninety  specimens,  some  of  vvhicli 
are  from  Alabama. 

Alacrop^h  .■iiynmi/jeiis  n.  sp.  —  Female. 
Length  4  nun.  Near  alubameiisis  tlian 
wliicli    it    is    stouter.     It   differs    as  follows: 

Bright  straw  color  throughout.  Hairs  on 

el\tra  black,  \tv\  short  and  \'er_\'  sparse, 
almost  wanting  on  median  portion.  A 

brown  cloud  at  tip  of  clavus  and  more  or 
less  numerous  small  brown  marks  at  apex 

of  corium.  Last  ventral  segment  as  in 
(iltihiuncjisis. 

Described  from  three  females  in  the 

Herbert  H.  Smith  collection,  taken  at 

Chapada,  ]5razil,  in  October  and  No- 
vcmlier. 

LIFE    HISTORIES   OF   NORTH   AMERICAN    GEOMETRIDAE .  —  XI. 

BY    HARRISON    G.     DVAR,     WA.SIIINGTON,    D.    C. 

Gypsochroa  Inicsitaia  Guen. 
Egg-  Elliptical,  a  little  flattened  above 

and  below,  one  end  larger  than  the  other, 

but  full  and  well  rounded;  micropylar  (large) 
end  not  flattened.  Smooth,  finely  shagreened, 

the  reticulations  obsolete,  just  the  faintest 
trace  perceptible  in  the  shell.  Not  shining, 

ocher  yellow.  Size  6  X.5S  X.5.  mm.  Laid 

singly  on  spider's  webs  or  other  delicate 
thread  on  the  leaves  or  branches  of  its  food 

plant. 
Stage  I.  Head  round,  bilobed,  clypeus 

moderate,  rather  flat  before;  very  pale 
brown,  a  narrow  dark  line  on  posterior 

edge  of  cheeks  ;  ocelli  and  mouth  dark;  not 

shining;  width  .4  mm.  Body  not  very 
slender,  cylindrical,  smooth,  normal,  dull 

greenish,  sordid  dark  and  opaque,  no  defi- 
nite lines,  but  numerous  longitudinal  fine 

paler  streaks,  somewhat  confused.  Feet 
pale;  tubercles  small,  brown;  setae  black 

with  slightly  swollen  tips;  no  subprimaries  ; 
tubercle  iii  superstigmatal  anterior,  iv  post 

stigmatal,  a  trifle  above  the  whitish  tracheal 
line,  V  well  anterior,  vii  with  separated  hairs  : 
on  thorax  ia,  iia,  iv  and  vi  visible. 

Stage  II.  Head  rounded,  flattened  before, 

held  out  flat,  mouth  projecting,  antennae  dis- 
tinct; sordid  brown,  speckled  with  darker,  a 

faint,  grayish  V-sbaped  shade  bordering  the 

clypeus;  width  .7  mm.  Body  not  wery  slen- 
der; legless  segments  elongated.  Green,  the 

ends,  joints  2  to  1;  and  10  to  13  shaded  with 
brown,  anteriorly  darkly  shaded  especially 

subdorsally,  posteriorly  lighter,  faintly  longi- 
tudinally lined,  but  without  distinct  bands. 

Feet  pale;  tubercles  obsolete,  setae  fine  short 
and  pale.     Shields  concolorous  and  obscure. 

Stage  III.  Head  round,  flattened  before, 
not  bilobed  and  free  from  joint  2;  whitish, 

densely  mottled  with  pale  brown,  more 
sparsely  aljout  the  clypeus;  ocelli  black; 
width  1.2  mm.  Body  moderate,  cylindrical, 
uniform,  translucent  whitish  green,  green 

from  the  food,  with  irregular  longitudinal 

rows  of  small  white  specks;  at  the  extremi- 
ties faintly  tinged  with  brown  and  the 

specks  become  dark.  Tracheal  line  visible; 

spiracles  narrowly  black  rimmed;  tubercles 
small,  white;  setae  very  short,  pale. 

Stage  IP.  Head  rounded,  very  slightly 

bilobed,  whitish  green,  thickly  mottled  with 
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spots  of  dull  olive  green  ;  antennae  rather 
long,  last  joint  salmon  color;  wiiith  2  mm. 

Bodj  cylindrical,  normal,  anal  plate  large, 

slightly  pointed;  no  cervical  shield,  all  con- 
colorous.  Green,  mottled  with  irregular 

longitudinal  lines  and  spots  of  more  opaque 
yellowish  green  and  a  few  brown  dots  and 

specks;  tubercles  white,  small.  Spiracles 
white,  narrowly  black  rimmed.  A  group  of 

dorsal  black  specks  between  tubercles  i  and 
ii  on  the  dorsal  line  on  joints  4  to  10,  heaviest 

on  9  and  10,  black  spots  on  subventral  fold 
posteriorly,  heaviest  on  9  and  10.  Feet 
green,   brown    speckled.      Setae  short,   pale. 

Beneath  as  above,  all  uniformly  colored  with- 
out distinct  lines.  Next  day  after  moulting 

turned  all  dark  brown,  head  and  all  alike, 

I'esembling  bark,  mottled  with  greenish 
brown  and  black  crinkled  lines;  tubercles 

white,  the  black  patches  showing  as  darker 
shades. 

Entered  ground  to  pupate.  Imago  in 

twelve  days.  Food  plant  Pisoniu  aculeata 

L.,  only  the  3'oung  leaves,  the  old  leaves 
being  as  inedible  to  the  larvae,  especially 

when  young,  as  leaves  of  any  other  plant. 
Larvae  from  Palm  Beach  and  Key  West, 
Florida. 
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THE   MELANOPLI    OF   KANSAS.  — I. 

BY  S.    J.    HUNTER    AND  W.   S.    SUTTON, 

The  discussions  wiiich  follow  refer 

to  species  taken  in  the  State  during  the 

field  work  of  the  past  two  seasons.  It 
has  not  been  the  endeavor  to  ascertain, 

at  this  time,  tlie  number  of  species 

existing  within  the  State.  The  study 

has  been  conducted  more  especially 

with  reference  to  the  subject  of  varia- 

tion. Later  it  is  probable  that  the  work 

may  take  the  form  of  a  survey  of  the 

group.  The  greater  part  of  the  mate- 

rial studied  has  been  taken  along  the 
Arkansas  river  south  of  Oflerlie  in  Ford 

county  by  Hunter,  in  Hamilton  county 

three  miles  east  of  Syracuse  by  Hunter, 
and  in  Russell  county  about  three  miles 

northwest  of  Russell,  by  Sutton.  The 

order  followed  in  this  group  is  that  of 
Scudder  in  his  Revision  of  the  Me- 

lanopli.* 

Hesperotettix. 

H.  fratensis  Scudder.  —  Tegmina  of 
four  of  the  six  specimens  exceed  the 

abdomen  in  length.  In  two  of  these 

cases  one  male  and  one  female  by  3.5 

and  3  mm.  respectively.  Scudder  says 

"tegmina  about  length  of  abdomen  in 

both  sexes."  In  his  key,  however,  he 
says  tegmina  distinctly  surpass  tiie  ab- 

domen   (in  the  male)    or  equal  it    (in 

*  Rev.  Ofthopt.  group  Meldnopli  (Acridiidae)  with 
special  ref.  to  N.  A.  forms.  Proc.  U.  S.  Nat.  Mus.  Vol. 

XX.    pp.  1-421,  PI.  i-xxvi. 

KANSAS    UNIVERSITY,   LA%VRENCE. 

the  female)  Male  ceici  straight,  not 

"  feebly  down-curved." 
Qiiite  rare,  taken  only  in  bulTalo 

grass  pastures.  A  species  mucii  sought 

after  by  both  parties  while  collecting, 

and  taken,  as  the  field  notes  show,  only 

on  cloudy  days  after  rain.  At  these 

times  it  was  very  active.  Is  it  possible 
that  its  alertness  under  favorable  condi- 

tions, warmth  and  sunshine,  keep  it 

beyond  the  range  of  the  collector.' 
Only  three  females  and  two  males 

(Ford  county)  and  one  male  (Russell 

county)  were  taken.  Tlie  beautifid 

white  dashes  upon  the  lateral  aspect  of 

the  thorax  fade  out  entirely  in  the  dried 

specimens.  As  far  as  our  knowledge 

extends,  now  first  reported  from  Kan- 
sas. 

H.  spcciosus  Scudder. — All  speci- 
mens have  median  carina  of  pronotum 

"  pink  roseate,"  some  conspicuously  so. 
Humeral  angle  of  hind  margin  of  met- 
azona  hardly  apparent.  In  the  three 
males  before  us  the  subapical  tubercles 

are  transverse,  and  one  distinctly 

though  not  deeply  bifid.  Scudder  says 
this  bifurcation  occasionally  happens 

in  drying.  In  this  case  shrivelling  is 

not  apparent ;  it  appears  to  be  a  natural 
structure.  Lower  half  of  labrum  and 

space  between  vertical  carinae  of  upper 

half,  piceous.  Coloration  here  not 

given  by  Scudder.      Several   nymphs  of 
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the  last  ecdj'sis  were  taken.  These 
closely  resembled  the  adult  in  form  and 

ground  color,  ijut  diflered  in  having  no 

red  or  roseate  markings  whatever. 

Labrum  marked  as  in  adult,  but  anten- 
nae green  instead  of  pink;  and  each 

segment  margined  with  piceous. 

This  species  feeds  largely  upon 

lamb's-quarter,  Chenopodium  album., 
and  furnishes  an  interesting  example 

of  protective  coloration,  in  that  green 
and  roseate  markings  of  plant  and 

insect  are  almost  identical.  The  in- 

sect, therefore,  is  not  readily  perceived 

at  rest  upon  this  weed. 
Two  males,  three  females  (Ford 

county)  one  male,  two  females  (Ham- 
ilton county)  one  female  (Russell 

county). 

Aeolopi.us. 

A.  regalis  Dodge. —  The  variation 
among  the  specimens  before  us  is  very 

slight,  being  limited  to  shades  of  color- 
ation, and  the  markings  of  hind  femora. 

They  conform  with  Scuddei's  descrip- 
tion. The  range  of  coloration  was 

noticeable,  the  green  varying  from 

light  to  dark  gi'een.  One  exceedingly 
light  colored  female  had  doubtless  been 
taken  soon  after  last  moult.  The 

ground  color  varies  from  testaceous  to 

greenish  yellow. 

Of  the  femur  Scudder  sa3's  "  testace- 
ous yellow  with  two  broad  angulate 

and  sagittate  bands  darkest  above;"  our 
specimens  present  these  features  and  in 
addition  a  basal  spot  which  sometimes 

takes  the  form  of  a  third  oblique  stripe. 

In  some  these  angular  bands  fuse  so  as 
to  cover  almost  the  entire  surface  of 

the  femur.  The  pallid  base  of  hind 

tibiae  mentioned  by  Scudder  takes  in 

our  specimens  the  form  of  a  clearly 
defined  annulus. 

Fourteen  males,  four  females  (Ford 

county)  one  female  (Russell  county). 

July  ;  common  both  in  pastures  and 
cultivated  crops,  a  rather  late  species 

being  most  abundant  in  Aug-ust. 

AMERICAN  FOSSIL  COLEOFTERA  REFERRED  TO  THE 
SCOLYTIDAE. 

BY    A.    D.    HOPKINS,    MORGANTOWN,    W.    VA.* 

1  have  been  greatly  interested  in  At  best  the  Scolytidae  are  a  trouble- 
studying  the  tertiary  Scolytids  and  some  lot  to  study,  even  with  a  large 

the  work  of  a  prehistoric  beetle  in  series  of  perfect  specimens,  and  it  is 

wood  from  interglacial  clays, t  which  often  quite  diflicult  satisfactorily  to  re- 

you  so  kindly  intrusted  to  me  for  that  '^'iv  the  species  to  their  natural  position.' 
purpose.  Therefore  when  we  come  to  deal 

   with    partially   preserved    remains    and 
*  In  a  communication  to  S.  H.  Scudder.  .  .  r      r  i  •    i 

impressions     oi     rorms     which     were 
1  The  results  of   tlie  examination  of  tlle  fossil  Scolytid        ,.,.,' 

borings  will  be  published  elsewhere.  —  s.  H.  s.  buricd  ill  the  iiuid  of  tertiary  lakes,  it 
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is  not  to  be  expected  that  anything  very 

definite  can  be  determined  regarding 

their  specific,  generic,  or  even  group 

positions  At  first  glance  it  seemed  a 

hopeless  task  to  even  approximate  an 

opinion  which  wouhl  have  any  value. 

Yet,  with  a  certain  faniiliarit)'  coming 
from  a  special  study  of  existing  forms, 
it  is  remarkable  what  one  of  these  little 

dark  spots  and  fragmentary  impressions 
in  the  rocks  will  reveal.  The  outlined 

form,  distorted  as  it  may  be,  suggests 

a  possible  affinity.  A  peculiar  arrange- 

ment of  elevations  (representing  punc- 
tures or  depressions  in  the  prothorax 

or  elytra),  and  depressions,  repre- 
senting in  n  like  manner  elevations, 

give  a  clue  to  some  general  charac- 
ters; obscure  lines  become  distinct 

and  represent  the  position  of  sutures, 

and  the  comparative  length  of  seg- 
ments ;  faint  symmetrical  depressions 

indicate  the  form  of  the  eyes ;  finer 

details,  as  punctures,  rugosities,  striae, 

and  interspaces  become  more  and  more 
distinct,  and  we  are  reminded  of  similar 

characters  in  existing  forms.  After 

measuring,  magnifying,  sketching,  and 

comparing,  tiie  perfect  form  is  resur- 
rected in  our  mind,  and  we  have  a 

basis  upon  which  to  form  an  approxi- 

mate hypothesis  of  the  position  the  in- 
dividual would  hold  among  the  living 

descendants  of  the  primitive  division  it 

represents. 
The  results  of  my  studies  of  the  five 

specimens  of  fossil  beetles,  including 

the  types  of  your  Dryocoetes  carbo- 

narins^  Dryocoetes  /'mpressus,  and 
Jiyhsimis  extracftis,  may  be  indicated 
as  follows  : 

No.  3999.  Dryocoetes  carbonarius 

Scndd.  Type:  fi'om  "  Crossing  Green 
Riv.  Un.  Pac.  R.  R."  This  seems  to 
me  not  to  belong  to  Dryocoetes,  but  to 

represent  an  extinct  genus  of  doubtful 

group  or  even  familj'  position,  although 
it  appeals  to  come  closer  to  the  Scoly- 
tidae  than  to  the  Curculionidae  or 

Ptinidae,  to  both  of  which  there  is  some 

suggestion  of  affinitv. 
The  absence  of  antennae,  legs,  ab- 

dominal segments,  and  the  tip  of  the 

elytra  leave  only  the  evident  double  or 

divided  eye,  the  longitudinal  rugosities 

and  punctures  of  the  protljorax,  the 

faintly  defined  punctures  of  the  elytra, 

and  tiie  obscurely  outlined  form,  to 

suggest  its  family,  group,  or  generic 

position. The  longitudinal  rugosities  of  the 

thorax  suggests  an  affinity  to  some 

Bothrosterni  (Cnesinus),  while  the  di- 

vided eyes  would  place  it  in  either 

Hylesinides  near  Polygraphus,  or  Cor- 

thylides  near  Trypodendron  (Xylo- 
terus) .  This  combination  of  characters 

would  certainly  exclude  it  from  any 

Scolytid  genus  known  to  me. 

No.  44  (1531S)  Dryocoetes  impres- 
siis  Scudd.,  Trypodctidron  impressiis, 

(Type) ,  and  the  attending  series, 

4048,  4009,  under  the  same  name,  and 

all  from  "  Ciossing  Green  River,  U.  P. 

R.  R.,  Wyoming,"  evidently  represent 
one  species,  which  is  distinct  from,  and 

apparently  allied  to  the  preceding. 

The  longitudinal  rugosities  of  the 

prothorax  are  much  stronger  and  the 

punctures  of  the  elytra,  striae,  and  inter- 
spaces (represented  by  elevations)  are 

of  equal  size,  much   more  distinct,  and 
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arranged  in  approximate  rows,  while 

the  elytra  (type)  are  plainly  narrowed 

towards  the  tip.  These  characters 
seem  to  be  sufficient  to  exclude  it  from 

the  Scolytidae,  and  to  point  to  the 

Ptinidae  as  the  family  to  which  it  may 

more  properly  belong.  If  so,  it  would 

come  close  to  your  Anobiu?n  ovale  and 

Anobium  deceptuni  (Figs.  1  and  iS, 
PI.  8,  Tert.  Ins.  N.  A.)  with  which  the 

elytral  punctures  agree  almost  exactly. 

By  reference  to  the  descriptions  and 

figure  of  PolygrapJnis  wortheni 
Scudd.  (Tert.  Rhynch.  Col.  p.  158, 

PI.  XII,  Fig.  13),  it  would  seem  that 
this,  too,  would  belong  to  the  same 

division  of  the  Ptinidae,  since  the  elytra 

narrowing  towards  the  tij5,  the  form  of 

tlie  prothorax,  and  the  rather  coarse, 

confused  punctures  of  the  elytra  would 

remove  it  from  Polygraphus. 

5647.  Hylesimis  extractiis  Scudd., 

Type.  "  Florissant,  Col."  This  is 
a  true  Scolytid,  and  belongs  in  the 

Hyleshiides,  which,  according  to  my 

present  arrangement  includes  sub- 

groups Phheotribi,  Polygraph/.,  Hy- 
hirgi  and  Hylesini. 

The  granulated  snrface  of  the  pro- 
thorax,  referred  to  in  the  description, 

evidently  represents  slightly  rugose 

dense  punctures,  especially  on  the  side. 

The  elytral  sculpture  is  obscure,  yet  it 

plainly  indicates  an  elevated  rugose 

base  common  to  the  Hylcsiiiides.  The 

first  four  abdominal  segments  are,  upon 

close  examination  imder  the  microscope 

{\  inch  objective),  quite  clearly  de- 
fined, and  show  that  they  gradually 

decrease  in  length  from  the  first  to  the 

fourth,  as  in  Polygraphus,  but  quite 

ditlerent  from  Hylesinus,  in  which  the 

first  and  second  are  longer,  the  third 

and  fourth  short.  Upon  careful  exam- 
ination, it  is  also  noted  that  the  eyes 

are  divided  and  close  to  the  base  of  tiie 
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mandibles,  as  in  Polygraphus.  It, 

therefore,  appears  to  belong  near  Poly- 

giaphus,  but  probably  represents  an  ex- 
tinct or  undiscovered  genus. 

Your    (806S)      Cytihis    dorniiscetis., 
Plate   I,    Fig.    I,  Tert.    Rhynch.  Col., 
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seems    from    the    figure    to  come    very  No.    1S5)    resembles    somewliat  Pliloe- 

close   to  this  species,  especiall}'^^   in   the  osiiius   as  does  fig.  4,  pi.  ix.   {Exo/ii/ds 
form    of  the   prothorax  and  tlie  divided  obdurefactiis.   No.    1005),    except  that 

e\es.      I   might  also  add  that  fig.  ii  of  in  the  latter  the  eyes  are  divided, 

the  same  plate  (  Cratoparis  arcessitics. 

THE    .SPECIES    OF    HADROTETTIX,  A  GENUS  OF  OEDIPODINAE. 

BY  SAMUEL  H.    SCUDDER,   CAMBRIDGE,   MASS. 

l>^.  Band  of  wings  with  no  taenia 
directed  toward  the  base  in  the  lui- 

meral  field  .  .      trifasciatiis. 

Hadrotettix  was  established  in  1876, 

on  a  clumsy,  stril<ingly  banded  Oedipo- 
dine  with  long  and  rather  coarse  anten- 

nae, from  the  Arkansas  River,  descril)ed 

by  Sa}'  as  Gryllns  trifasciatiis  and  fig- 
ured in  1S2S  in  his  American  Entomol- 

ogy. No  species  has  since  been  added 

to  the  group,*  although  one  from  Ne- 
braska lias  Ijeen  catalogued  by  Bnmer  not  following  the  hind  l)order  toward 

on  several  occasions.  I  have  for  some  the  anal  angle,  or  by  a  mere  cloudy  in- 
time  had    in    my  collection  a  Mexican      fuscation. 

//-.  Baud  of  wings  sending  a  humer- 
al taenia  at  least  one  third  the 

distance  toward  the  base  of  the 

wings  .  .  .  gracilis. 

ci~.   Wings   crossed   by  a    narrow  band 

species  of  very  dift'erent  appearance,  so 
far  as  the  markings  of  the  wings  go,  and 

recently  Mr.  Morse  has  brought  from 

California  still  another  widely  ilifterent 

species.  Accordingly  I  append  descrip- 

tions of  the  two  additional  species,  leav- 

ing that  named  by  Brunei'  to  be  described 
bv  him.  The  four  species  known  to  me 

may  be  separated  by  the  following 
table  :  — 

Table  of  the  species  of  Hadrotettix. 

a^.  Wings  crossed  by  a  broad  fuscous 
band,  as  broad  as  the  metazona,  and 

following'the  hind  border  nearly  to  tire 
anal  angle  ;  hind  tibiae  coral    red. 

*Thomas,  however,  twice  described  the  original  species 
under  new  names. 

i3'.  Nearly  the  whole  ajoical  half  of 
tegmina  membranaceous,  the  dense 

reticulation  of  the  base  extending  but 

little  beyond  the  middle ;  wings 

crossed  by  a  distinct  narrow  fuscous 
hand  witii  a  humeral  taenia  ;  hind 

tibiae  greenish  _yellow  .  inundus. 

Ir.  Only  the  apical  fotirth  of  tegmina 

membranaceous,  the  rest  densely  re- 
ticulated ;  wings  merely  obscured  with 

fuscous  clouds  just  beyond  the  middle 
and  on  the  hind  border  ;  hind  tibiae 

reddish  yellow    .  .  nebulosus. 

Hadrotettix  trifasciatus. 

(iryllns  trifasciatiis  Say,  Amer. 
ent.,  iii.,  pi.  34  (1S2S) . 

Oedipoda  trifasciata  Walk.,  Cat. 
Derm.  salt.  Brit.  Mus.,  iv,  729  (1S70). 
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Hadrotettix  trifascialus  Sciidd., 

Ann.  rep.  chief  eng.,  1S76,  511  (1S76). 

Arphia  trifasciata  Caulf. ,  Rep.  ent. 

soc.  Ont.,  sviii,  70  (iSSS). 

Oedipoda  fruinosa  Thom.,  Proc. 

acad.  nnt.  sc.  Philad.,  1870,  80  (1870). 

Oedipoda  hoffmanii  Thorn.,  Rep. 
U.  S.  geol.  siirv.  terr.,  v,  137  (1873). 

I  have  spechnens  before  me  taken 

on  the  explorations  for  the  N.  Pacific 

R.  R. ;  from  the  Upper  Missouri  and 
Yellowstone  Rivers  ;  from  south  of  the 

Black  Hills,  S.  Dak.,  Nebraska  City, 
Nebr.,  Colorado  (Morrison),  Pueblo, 

Col.,  Texas  (Lincecum),  Dallas,  Tex. 

(Boll),  Bosque  Co.,  Tex.  (Belfrage), 

Eagle  Pass,  Tex.  (Schott),  Pecos  Riv- 

er, Tex.  (Pope),  and  Fort  Buchanan, 

Ariz.  It  has  been  reported  from  many 

of  these  districts  by  others,  and  also 

from  Alaska  [by  error.?]  (Caulfield), 
Assiniboia  (.Scudder),  British  America 

(Bruner),  Dakota  and  Montana  (Brun- 

er),  Wyoming  (Thomas,  Bruner), 

Nevada  (Thomas),  Utah  (Thomas, 

Saussure),  Arkansas  River  (Say),  and 
New  Mexico  (Scudder,  Thomas,  Sauss- 

ure), so  that  it  probably  inhabits  the 
whole  Rocky  Mt.  region  west  of  the 

eastern  margin  of  the  Great  Plains,  and 
east  of  the  .Sierras,  from  Assiniboia  to 

the  southern  borders  of  Texas. 

Hadrotettix  gracilis. 

Hadrotettix  gracilis  Brun.  !  MS., 
Publ.  Nebr.  acad.  sc,  iii,  25  (1S93). 

I  have  specimens  from  Valentine  and 
Fort  Robinson.  Nebr.,  and  Hot 

Springs,  S.    Dak.,    received   from   Bru- 

ner ;  as  well  as  from  Las  Animas,  Col., 

Bosque  Co.,  Tex.,  and  Fort  Whipple, 
Ariz.  It  therefore  has  probably  much 

the  same  range  as  the  preceding.  It 

is  a  little  smaller  than  that  species.  I 

have  also  received  this  species  from 

Bruner  as  coming  from  Nebraska  and 
labelled  H.  minor  Brun.  MS. 

Hadrotettix  mundus  sp.  nov. 

Moderately  slender  for  the  genus;  brown- 
ish plumbeous,  occasion.-illy  ferruginous, 

often  and  especially  in  the  male  more  or  less 
albescent,  particularly  on  the  head;  the  lat- 

ter well  rounded,  rather  prominent,  the  fasti- 
gium  of  vertex  slightly  impressed,  with  a  weak 
median  carina,  the  frontal  costa  not  very 
broad,  expanded  a  little  below  the  ocellus,  a 
little  sulcate  and  punctate,  especially  in  the 
male;  antennae  scarcely  (^  )  or  a  little  ($) 

shorter  than  the  hind  femora,  dull  ferrugin- 
ous, alternating  obscurely  with  dull  testa- 

ceous, often  pallescent  toward  base.  Pro- 
notum  of  nearly  uniform  coloring,  brown- 

ish plumbeous  or  ferruginous,  but  with  the 
lateral  lobes  often  more  or  less  feebly  albes- 

cent, particularly  in  the  male,  rarely  obscurely 
punctate  with  fuscous,  the  lateral  carinae 
prominent  but  rounded  on  the  metazona, 

which  is  feebly  rugulose  and  posteriorly  rec- 
tangulate  or  subrectangulate.  Tegmina 
brownish  at  base,  beyond  pale  cinereous  or 
albescent,  crossed  by  two  conspicuous  heavy 
fuscous  bands  and  a  broken  third  band,  often 
with  a  few  obscure  maculations  apically,  the 

dense  reticulation  of  the  base  scarcely  extend- 
ing be^'ond  the  middle;  wings  pale  citron 

yellow  at  base,  crossed  in  the  middle  by  a 
fuscous  band  scarcely  if  any  wider  than  one 
of  tlie  bands  of  the  tegmina,  narrowed  and 

interrupted  at  the  lower  margin  of  the  hu- 
meral area,  reaching  the  hind  border  but  not 

following  it  toward  the  anal  angle,  sending  a 
humeral  taenia  half  way  to  the  base,  the 

wings  beyond  the  hand   pellucid  with  infus- 
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cated  veins  and  a  fuscous  costal  maryin. 
Hind  femoia  cinereous,  banded  in  the  middle 

of  the  apical  half  with  fuscous,  followed  by  a 
subflavous  pregenicular  band;  hind  tibiae 

pale  gieenisli  yellow,  .-onietimes  with  a  gen- 
icular fuscous  maculation  or  cloud. 

Length  of  body,  (^,25  mm.,  'i  ,  },\  mm.; 
antennae,  <? ,  12.5  mm.,  9'  '4  nim.;  teg- 
mina,  $ ,  25  mm.,  J  ,  29.5  mm. ;  hind  femora, 
$,  13  mm.,  $,  16.5  mm. 

16  (J,  16  9.  California,  at  Gazelle, 

Sept.  4-5,  Tehama,  Aug.  28,  and  Tu- 
lare, Aug.  5,  A.  P.  Morse. 

Hadrotettix  nebulosus  sp.  nov. 

Moderately  stout;  pale  cinereous,  more  or 
less  albescent.  Head  well  rounded,  not  very 

prominent,  the  fastigiutn  of  vertex  very  ob- 
scure with  no  median  carina,  the  frontal  costa 

not  very  broad,  feebly  sulcate,  punctate 
.above;  antennae  a  little  shorter  than  the  hind 

femora  (?),  testaceous,  infuscated  in  apical 

half  by  alternating  bands  of  obscure  fuscous. 
Pronotum    brownish    fuscous    on    metazona, 

pale  cinereous  on  prozona,  the  lateral  carinae 

bluntly  rounded  on  metazona  and  hardly 

prominent;  process  of  metazona  rounded  ob- 
tusangulate.  Tegmina  densely  reticulated 
except  the  apical  fourth,  brownish  fuscous  at 
base,  beyond  dull  cinereous,  twice  not  very 

conspicuously  banded  with  dull  fuscous,  with 

signs  of  a  third  band,  and  with  obscure  fus- 
cous apical  maculations;  wings  pellucid, 

fuliginous  in  a  moderately  broad  band  just 

beyond  the  middle,  which  is  feeble  in  front, 
more  marked  behind,  where  it  follows  the 

bind  border  a  short  way  toward  the  anal 

angle.  Hind  femora  flavo-testaceous,  twice 
banded  interiorly  with  black  or  blackish 

fuscous,  showing  also  above  somewhat;  hind 
tibiae  pale  reddish  yellow,  ringed  at  base 

with  black  and  again  obscurely  in  the  middle 
of  the  basal  half. 

Length  of  body,  29  mm.  ;  antennae,  13 
mm.;  tegmina,  27  mm.;  hind  femora,  15.5 

mm. 

2  9  .  .Siiialoa,  Max.,  Koels  (Relir- ens) . 

LIFE    HISTORIES  OF    NORTH  AMERICAN    GEOMETRIDAE.  —  XII. 

BV    HARRISON    G.    DYAR,     WASHINGTON,    D.   C. 

Mecocevas  iiitocris  Cram.  The  larva  has 

not  been  previously  described.  Druce  gives 

full  references  in  the  Biologia  Cent. -Am., 
Lep.  Het.,  ii,  94. 

Egff.  Cylindrical,  the  ends  rounded,  one 
end  a  little  more  taperingly  so  than  the  other; 

a  scarcely  perceptible  flattening  of  the  cylin- 
der, parallel  to  the  leaf  as  laid.  Twelve  neat 

low  ribs,  reaching  almost  to  the  smaller  end, 
becoming  dotted  at  termination;  stopping 

abruptly  at  the  larger  (raicropylar)  end  in  a 
circle  of  large,  quadrangular,  indistinctly 

edged  cells,  at  the  inner  angles  of  which  are 
a  circle  of  white  dots,  one  for  each  rib.  Within 

this  the  micropyle  is  somewhat  coarsely  re- 
ticulate.    Ribs  thickly  crested  with  a  double 

alternating  row  of  white  dots.  Cross-stria- 
fine,  parallel,  faint.  Fine  dark  green;  the 
ribs  and  circle  of  dots  appear  white.  Size 

.65  X  -55  X  .50  mm. 
Slage  /.  Head  rounded,  not  bilohed, 

brown-black,  not  shining;  width  .3  mm. 

Body  cylindrical,  slender,  feet  normal;  cen- 
tral parts  of  segments  bearing  tubercles  i  and 

ii  larger,  coUai-ed,  2-annulate,  the  interseg. 
mental  parts  smooth  ;  ends  shrunken.  Dark 

vinous,  almost  blackish,  the  slender,  inter- 
segmental parts  of  joints  S  to  9  pale,  sordid 

whitish  with  dorsal  and  subdorsal  vinous 

lines,  so  that  the  body  looks  obscurely  dark 
vinous  banded.  Tubercles  small ;  setae  black, 

stiff,  iv  behind  the  spiracle;  on   thorax  ia  to 
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iib  all  separate,  no  subpriniaries.  A  small 
trapezoidal  cervical  shield  and  ronnded  anal 

plate. 
Stage  II.  Head  broad,  the  lobes  produced 

with  short  points  directed  forward;  sutures 

impressed;  dull,  dark  black-brown,  a  little 
mottled;  secondary  hairs  present,  short, 

black;  width  .5  mm.  Body  slender,  the  cen- 
ters of  the  segments  a  little  swollen;  all  dark 

blackish  vinous  with  an  olivaceous  tint,  under 

the  lens  obscurely  finely  lined  longitudinally 
with  darker  ventrally.  In  the  position  of 
tubercle  iv  an  elevated  rounded  dark  spot. 

Segments  centrally  dorsally  shaded  with 
dark.  Skin  covered  witli  fine,  short,  dark, 
secondary  hair  arising  from  black  tubercles. 

Venter  of  joint  10  protruded,  the  segments 

finely  annulate,  all  essentially  as  in  the  ma- 
ture larva,  though  darker. 

Stage  III.  With  the  characters  of  the  ma- 
ture larva.  Head  .7  mm.  The  black  rounded 

stigmatal  lumps  and  the  paired  posterior  dor- 
sal ones  present  on  joints  8  and  9,  the  latter 

one  smaller.  Dark,  blackish  brown,  a  little 

lighter  and  greenish  ventrally,  peppered  by 

the  dark  secondary  tubercles.  The  fine  sec- 
ondary setae  black.  Head  points  distinct. 

The  ends,  joints  2  to  4  and  lo  to  13,  are  nearly 
black.     No  marks  nor  lines. 

Stage  IV.  Head  bilobed,  the  lobes  pro- 
duced into  cones  with  sharp  tips  curved  for- 

ward, not  long  but  pointing  obliquely  forward 
and  outward;  clypeus  as  high  as  two  thirds 

of  the  front;  cheeks  rounded,  quadrate  below, 

mouth  projecting.  Blackish,  dotted  with 
pale,  an  irregular  white  fleck  on  the  face  of 
the  lobe  below  the  horn ;  densely  covered 

with  sliort,  black,  secondary  pile ;  width  1.4 

mm.  Body  as  in  the  next  stage,  the  coloi" 
darker,  less  green,  the  prominences  a  little 

less  pronounced. 
Stage  v.  Head  bilobed,  the  former  points 

represented  by  slight  elevations  on  the  upper 
front  side;  color  as  before;  width  2.1  mm. 

Body  nearly  cylindrical,  the  subventral  fold 
distinct  and  arched  on  the  segments;  a  pair 

of  short,  erect,  black  lumps  on  joints  S  and  9 

in  the  position  of  tubercle  ii,  those  of  joint  8 

the  larger;  a  slight  elevated  black  spot  in  the 
position  of  tubercle  iv  on  joints  5  to  9;  venter 

of  joint  10  protruded.  Body  all  densely  cov- 
ered with  fine,  black,  secondary  pile  from 

small  black  tubercles,  almost  spiny  on  the 
dorsal  elevations.  Dull  olivaceous  green,  the 

green  predominating  with  growth,  though 
some  examples  remain  vinous  to  the  last, 
shaded  with  brown,  especially  in  the  centers 
of  the  segments  dorsally  and  on  the  posterior 
rims,  darkest  on  the  contracted  end  parts;  a 

series  of  fine  medio-ventral  dashes  ;  segments 

very  obscurely  8-annulate;  spiracles  white, 
black  rimmed;  feet  brown. 

The  larva  pupates  in  the  sand,  spinning  a 

very  slight  cocoon  of  silk.  The  slender  light 
brown  pupa  has  long  projecting  leg  cases. 

Food  plant,  Coccoloba  floyidaua.,  only  the 

young  leaves  being  eaten.  Larvae  from  Palm 
Beach,  Florida. 

SOME  COCCIDAE   QUARANTINED   AT    SAN    FRANCISCO. 

BV    T.   D.    A.    COCKERELL,    N.    M.    AGR.     EXP.    STA . 

Mr.  A.  Craw  has  recently  sent  me  a  fresh 

lot  of  Coccidae,  which  he  detected  on  plants 
about  to  be  landed  at  San  Francisco;  and  it 

is  interesting  to  note  that,  even  after  so 

many  years  of  horticultural  quarantine,  new 
species  are  met  with.  Thus  we  can  never 

know  what  new  pest  may  arrive  at  our  ports. 

the  absence  of  an  insect  in  the  past  proving 

nothing  in  regard  to  the  future.  -- 
I.  Antoiiina  cratvi,  n.  sp.  —  ?  in  a  closely 

felted  white  sac,  about  4  mm.  long,  with  a 

long,  white,  brittle,  glassy  tail  projecting 
from  the  hind  end;  $  removed  from  sac,  3j 

mm.  long,  ij  broad,  subcylindrical,  smo-ilh, 
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]nirplc-black,  with  imicli  llie  color  and  f-iir- 
face  of  a  prune  ;  abdomen  segmented,  ceplialic 
end  truncate,  subeniarginate  ;  boiled  in  liquor 
potassae,  it  turns  the  liquid  a  beautiful  deep 

reddish-purple,  or  plum  color.  Skin  hyaline 
after  boiling,  with  very  numerous  round 

glands  of  two  sizes;  antennae  conical,  rudi- 

mentary, obscurely  4-jointed,  about  54  |i 
long;  no  legs;  spiracles  njoderate;  anal  tube 

about  iSo  y.  long,  and  105  (i  broad,  at  its 
mouth  very  thickly  beset  witli  round  glands, 
and  having  short,  stout  spines  at  its  sides; 

anal  ring  with  six  long,  stout  bristles  ex- 
tending the  whole  length  of  the  anal  tube. 

Hub. — Japan,  on  bamboo,  at  sheathing 
bases  of  leaves.  Very  close  indeed  lo  A. />iir- 

■piirea  Signoret,  but  larger;  I  am  not  sure  it 
is  more  than  a  subspecies  of  f>urpurea,  which, 
however,  lives  at  the  other  end  of  the  palae- 
arctic  region. 

2.  Pseiidolecaiiiiim  tokioiiis  (Ckll.). —  Ja- 
pan, on  bamboo.  Females,  6  mm.  long,  are 

yellowish  white,  which  appears  to  be  the 

color  of  the  insect  until  the  latest  stage. 
Mr.  S.  I.  Kuwana  has  recently  found  this 

species  on  bamboo  at  Stanford  University, 
California. 

3.  Asierolecanium  variolosuin{'R:iiz.)  var. 
jafonictim,    n.    var. — ?.     Scale   only    about 
I  mm.  diam.,  greenish  or  jiallid  ;  fringe  very 

short,  pinkish  ;  9  pinkish  when  alive,  turn- 
ing orange  in  liquor  potassae  ;  margin  with 

two  rows  of  glaiids,  one  minute,  simple,  the 

other  figure-of-S,  thirteen  figure-of-8  glands 
in  isoji;  scattered  tubular  glands. 

Hub.  — Japan,  on  £>jiercus  glanditlifera 
Blume,  inhabiting  the  bark  of  the  twigs,  with 
Aspidiolus  cryploxanthiis.  Perhaps  a  distinct 

species,  but  the  tangible  differential  charac- 
ters are  few,  as  usual  in  the  genus. 

4.  Leca7iiuni  cerasorum,  n.  sp.  —  $  .  Glo- 
bose, very  convex,  5I  mm.  long  and  wide, 

about  4  mm.  high,  shiny,  pale  ochreous, 
soft,  with  scattered  pits,  having  much  the 

color  and  texture  of  a  ripe  berry  of  Melia 
azedarac/i ;  anal  region  suffused  with  reddish 

brown  ;  a  good  deal  of  white  cottony  secretion 

inside  (beneath  )  the  scale,  not  visiiile  on  the 
outside.  Skin  with  tubular  glands;  anal 

plates  ordinary  ;  area  around  anal  plates  for 

quite  a  distance  strongly  tessellate  in  Sais- 
.se//rt-fashion ;  marginal  spines  small  and 

simple;  anal  ring  with  about  seven  stout 

bristles,  about  210  |i  long;  mouth-parts  small, 
transverse  diameter  about  210  n;  legs  and 

antennae  small;  coxa  about  75  |i  long,  femur 
stout,  with  trochanter  about  140  |x,  tibia 

about  90  )i,  tarsus  about  75  )i,  claw  large;  an- 
tennae 6-jointed,  3  very  long  (about  90  |i), 

the  others  all  about  30(1,  except  5,  which  is about  24  p.. 

Hab. — Japan,  on  bark  of  twig  of  cherry 

tree.  In  color  and  shape  it  I'esembles  /,.  glob- 
iilosum  Maskell,  but  differs  at  once  by  the 

strong  tessellation  of  the  anal  area. 

5.  Aspidiotn.^  (Diaspidioliis)  cryptoxanthtis, 

n.  sp.  —  ?  .  Scale  on  bark  of  twigs,  almost 
invisible,  its  color  being  that  of  the  bark, 

about  i\  mm.  diameter,  circular  to  suboval, 
often  massed,  very  slightly  convex,  with 

covered  deep  orange  red  exuviae,  very  con- 
spicuous when  exposed  by  rubbing;  young 

scales  with  a  dot  and  ring;  scales  removed 
from  the  bark  leave  a  \vhitish  patch.  $ 

bright  orange  when  alive  ;  five  groups  of  cir- 
cumgenital  glands,  median  of  4  to  5,  anterior 
laterals  of  10,  posterior  laterals  of  7  to  S;  two 

pairs  of  lobes;  median  lobes  contiguous  in 
the  middle  line,  large,  produced,  broadly 
rounded  at  ends,  with  the  long  outer  slope 

crenulate;  second  lobes  similarly  formed  but 
much  smaller,  separated  by  an  appreciable 

interval  from  the  first;  third  lobes  repre- 
sented by  a  small  nodule;  squames  short  and 

pointed,  dagger  like,  inconspicuous,  the  best 

developed  are  a  pair  at  the  second  interlobu- 
lar incision;  spines  quite  large;  interlobular 

incisions  with  chitinous  thickenings,  the 

inner  one  of  the  first  incision  nearly  straight 

but  greatly  swollen  ;  anal  orifice  small  and 
round,  very  near  to  hind  end. 

Hab.  —  On  bark  of  twigs  of  J^nercus  glan- 

dulifcra,  in  Japan.  Differs  from  the  Euro- 
pean A.  zonatus  by  the  longer  median  lobes, 
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creniikite  on  outer  side;    moie  piodiiceci  sec- 
ond lobes,  also  crenulate;  longer  spines,  etc. 

6.  Aspidiotuslatniiiae  S\%n.  — On  a  cocoa- 
nnt  palm  from  Central  America.  The  living 
$  is  bright  lemon  yellow;  the  second  and 

third  lobes  are  represented  by  little  spear- 
head shaped  lobtiles,  as  Green  figures  in 

A.  camelliac. 

7.  Sfatheaspis  secre/a  (Ckll.)  — Japan, 
on  bamboo.  The  living  5  is  pale  pinkish 
lilac,  with  the  caudal  parts  brown;  caustic 

potasli  turns  the  $  bright  apple  green.  Eggs 

pale  lilac. 
8.  Spatheaspis  bambusarum  (Ckll.). — 

Japan,  on  bamboo.  I  am  willing  to  recog- 
nize Spatbcaspis  (or  Oclonaspis)  as  a  valid 

genus,  and  Fioggaltiella  Leonard!  (type 

Spai/ieaspis  inusiia/a)  as  a  good  subgenus 
of  it;  but  it  seems  to  me  that  Anoplaspis 

Leonard!  (type  S.  bambusarum')  is  scarcely 
to  be  separated  from  Froggattiella. 

9.  Chrysomphalus  scuiifortnis  (Ckll.). — 
On  leaves  of  cocoanut  palm  from  Central 
America. 

Some  mating  notes. —  In  the  summer  of 

1S99  several  larvae  of  D.  rubicunda  were 

brought  me.  They  were  nearly  full  fed  and 
soon    pupated.       On    Aug.    3rd    a    $     moth 

emerged  and  began  ovipositing  before  her 
wings  were  fully  developed,  and  before  3  p.m. 

The  next  day  two  males  emerged  in  the 
same  cage,  and  one  must  have  mated  with 
the  female,  although  I  did  not  see  them  in 
coition. 

The  sixty  eggs  laid  before  the  males 
emerged  remained  unchanged,  while  those 
laid  later  became  orange,  then  greenish, 

then  almost  colorless,  and  hatched  on  Aug- 
ust 20th. 

This  is  the  first  instance  I  have  had  of  a 

9  motli's  mating  after  ovipositing  had 

begun. 
On  April  loth,  1900,  a  $  A.  cecropia 

emerged  in  one  of  my  cages.  Next  day  a 

$  and  a  second  $  emerged,  and  after  mid- 
night the  9  and  the  first  $  mated.  The 

following  night  the  $  laid  31  eggs.  On  the 

next  night  she  laid  64  eggs,  on  the  next  48 

eggs,  and  on  this^night  she  mated  with  the 
second  male,  remaining  in  coition  from  a 
little  after  midnight  until  6.15  p.  ra. 

On  this  night  she  laid  73  eggs,  and  con- 
tinued ovipositing  for  two  nights,  laving 

269  eggs  in  all,  then  died  next  day.  The 
two  males  died  on  the  day  following  their 

mating.  Caroline   G.  Soiilc. 
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NO     TEON    THE    ORTHOPTERAN    GENUS    LEPRUS    SAUSSURE. 

BY  SAMUEL  H.   SCUDDER,  CAMBRIDGE,  MASS. 

In  my  recent  Catalogue  of  the  Orthop-  L.  interiiiediHS,  des.c\\he(X  from   one 
tera  of  the  United   States  I  have  given,  sex    (?)    by   Saussure  as  coming  from 

p.  36,  three  species  of  Leprus  as  found  CaUfornia,   I  had   not  recognized  when 

in    the    west:   L.     corpulcntus   Sauss.,  my  Catalogue  was    printed.     My   only 

L.  intermedins  Sauss  ,  and  L.  xvJiecl-  Californian  specimens  of  Leprus  belong 
er/ Thom.  sp.  to  a  species,  noted  below,  allied  to  Z. 

L.  cor/«/e«/«j- was  given  on  account  rvhee/eri,   with    blue    hind    wings,   antl 

of  a  single  specimen  from  Texas  in  my  which  do  not  difl'er  from  L.  elcpJias  in 
collection,  which  I  had  referred  to  that  the  way  L.  ii/tci-iiicdins  is  said  to  diHer 
species.     A  closer  study  of  my  material,  from  it.     Latferly  I  have  recognized  Z. 
maiidy  from   Mexico,   leads   me  to  tiie  interinediiis  in  specimens  from   British 

conclusion  that  Saussure's  two  species'  Columbia    collected  by   Crotch,    which 

L.  elepJias  and  L.  corpiileiittis  are  the  are  somewhat   smaller   tliiin   Saussure's 
same,     my    specimens,     twenty-six     in  specimen,  a  female  having  the  length  of 
number,  varying  considerably  in  all  the  the  tegmina  only  25  mm. 

points  on  which  he  relies  to  separate  the  L.  w/ieelcrih-di,  been  determined  l>oth 
two  forms,  and  by  no  possibility  resolv-  by   Prof.    L.    Bruner   and    myself  from 

able   into   two   series.      The    name   L.  Thomas's  type,  and  in  life  has  the  disk 
corpidentiis    of   my    Catalogue    should  of  the  hind  wings  blue  and  not  yellow 

therefore  be  replaced  by  the  older  name  as  heretofore  described.      Saussure  evi- 
Z.   elephas  Sauss.     My  males  vary  in  dently  never  saw  it,  as  he  redcscribes  it 

length   of  tegmina  from  25  to  29  mm.,  from   Thomas's  description,  vvliich.  was 
my   females    from    26   to   43    mm.,    the  based  on  alcoholic  specimens.      It  varies 

small  female  (a  single  specimen)    com-  but    little   in   size,    the   tegmina   of   the 

ing  from   Arizona.     My  United  States  male  varying  from   26  to   28. 5   mm.   in 

specimens    come    from    Fort   Whipple,  length,   and   of  the   female   from   32   to 

Ariz.    (E.   Palmer),  forty  miles  east  of  35.5    mm.      Mv   specimens  come   from 

Tucson,  Ariz.   (Palmer),  and  Ringgold  Humboldt    Station,    Nevada.  July    29, 

Barracks    on    the    lower    Rio    Grande,  Salt  Lake  Valley,  Utah  (Bruner) ,  Pueb- 

Tex.     (Scliott).      My    Mexican     speci-  lo,    Col.,    Aug.    30-31    and    Dripping 

mens  come  from  Sonera  (Schott),  San  Springs,  Organ  Mts.,  N.  Mex.  (Cocke- 
Luis  Potosi  (Oct.  15,  E.  Palmer  ;  Oct.  6,  rell).     It  was    originally    described    by 

G.  Barroeta),  Mountains  twelve  leagues  Thomas  as  taken  bv  Wheelei's  expedi- 
east  of  San   Luis  Potosi    (Palmer),  and  tions  in  the  west  without  speciiication  of 

Sierra  Nola,  Dec.  3-6  (Palmer).  locality.    Saussure  gives  it  as  from  New 
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Mexico,  but  with  no  apparent  reason, 

though  it  is  found  there  as  stated  above 

and  indeed  has  been  aheady  credited  to 

Grant  Co.,  by  Townsend. 

As  I  have  said  above,  there  is  a  Cali- 

foniian  species,  hitlierto  undescribed, 

allied  to  L.  zvheeleri  by  its  lesser  size, 

hind  wings  blue  at  base  and  hind  tibiae 

mostly  blue,  instead  of,  as  in  the  larger 
forms  and  in  Z.  intermedins  as  well, 

having  the  disk  of  the  wings  yellow  and 

tlie  hind  tilnae  yellow  or  red.  It  may 

be  called  L.  olaucipennis  and  difl'ers 
from  L.  ivliccleri  in  that  it  is  slightly 

smaller,  the  wings  are  of  a  paler  blue 

(of  the  tint  found  in  blue  specimens  of 
Derotincma  saiisiiireamnn  Bruii.), 

the  hind  process  of  the  metazona  is  dis- 
tinctly acute  and,  except  sometimes  in 

the  female,  not  subrectangulate, —  though 

both  species  are  variable  iu  this  respect 

like  L.  elcphas;  the  lateral  carinae  of 
the  pronotum  aie  also  more  sharply 

augulate,  especially  in  the  female,  the 
median  carina  a  little  more  prominent, 

anil  the  granulations  of  the  pronotal  disk 

more  prominent  and  sharper.  It  varies 

little  in  size,  and  the  following  measure- 

ments are  taken  from  average  individ- 
uals :  Length  of  body,  $  ,  19  mm., 

?  ,  33  mm.  ;  antennae,  $  ,  8.5  mm.,  9  , 
13  mm.;  tegmina,  (?  ,  22  mm.,  9,34 

mm.;  hind  femora,  J,  13.5  mm.,  9, 

21  mm.  I  have  seen  specimens  from 

the  following  Calif  irnia  localities : 

Point  Loma,  July  33,  Los  Angeles, 

Julv  35,  and  Rubio  Wash,  Altadena, 

July  29.  all  collected  by  A.  P.  Morse; 
and  Santa  Rosa  Island,  H.  Edwards; 

also  from  Durango,  Mex..  E.  Palmer, 

and  San  Luis  Potosi,  Mex.,  G.  Barro- 

eta . 

THE    MELANOPLI  OF   KANSAS.  —  II. 

BY    S.    J.     HUNTER    AND    W.    S.    .SUTTON,    KANSAS    UNIVERSITY,    LAWRENCE. 

Melanoplus. 

Lakinus  Series. 

M.  lakinus  Scudder. —  Antennae  a 

little  more  (male),  or  a  little  less 

.  (female)  than  two  thirds  the  length  of 
the  hind  femora.  Frontal  cosla  varia- 

bly sulcate.  Posterior  expansion  of  the 

pronotum  variable,  in  two  specimens  M.  marc/ileiitns.  Being  an  alcoholic 

(males)  subequal,  prozona  elongate  in  specimen  in  this  case  the  color  mark- 
female  and  longer  than  metazona.  In  ings  distinguishing  lakinus  from  mar- 
these  characteristics  it  varies  somewhat  culentus  are  not  to  be  implicitly  relied 

from  .Scudder's  description  and  favors  upon,  therefore,  the  exact  position  of 
Af.  sonorae  but  is  excluded  from  that  the  insect  remains  in  doubt, 

species  by  its  blue  hind  tibiae.      On  the  Two     females     from     Ford     county. 

hind    femora    there    is  a  basal    fuscous 

spot  on  the  upper  inner  surface. 
We  have  one  female  from  Hamilton 

county  which  agrees  with  the  speci- 
mens above  described  in  general  but 

has  a  broader  intersjiace  between  the 
mesosternal  lobes  which  forms  the 

chief    distinguishing    characteristic     of 
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three  males  and  five  females  from 

Hamilton  coimty,  July.  Reported  pre- 
viously from  Lakin,  Kearney  county. 

M.  marciilentits  Bruner.  One  male, 

Russell  Co.,  August.  This  specimen 

manifests  a  trait  liable  to  appear  in 

short-winged  varieties.  It  agrees  with 

Scudder's  description  of  AI.  7narcu- 
lentus  with  the  exception  of  the  darker 

coloring  of  the  upper  portion  of  the 

head  and  pronottnn,  and  the  greater 

length  of  the  subgenital  plate,  but  in- 
stead of  the  normal  abbreviate  wing  the 

insect  has  well  developed  tegmina  and 

wings.  The  tegmina  extend  clearly 

beyond  the  end  of  the  abdomen  and  are 

remarkably  broad  for  one  of  this  genus. 

Width  6  mm.,  length  11  mm.  (est.; 

the  tips  were  frayed).  Basal  half 

testaceous,  two  or  three  testaceous  spots 

on  discoidal  area.  Wings  hyaline, 
veins  and  cross-veins  fuscous  in  distal 

portion,  glaucous  basally.* 

Spretus  vSeries. 

This  group  as  classified  by  Scudder 
contains  seven  species  of  remarkable 

similarity  ;  five  of  the  seven,  however, 

exist,  in  the  United  States,  only  west 

of  the  Rocky  Mountains.  The  other 

two,  at  lam's  and  spretus,  are  at  times 
easily  distinguished,  and  again  speci- 

mens of  each  are  found  which  in  every 

particular  fail  to  fit  any  written  descrip- 

*  We  were  unable  to  find  reference  to  such  a  wing 
development  in  this  species.  Since  writing  the  above, 
however,  in  conversation  with  Professor  L,  Kruner  he 

informed  me  that  he  had  taken  a  number  of  the  lang-winged 

males  of  iiturculenhis  in  the  vicinity  of  Colorado  Springs, 
Colo.    S.  J.  H. 

tion  we  have  met  on  the  subject.  Tlie 

characteristics  not  shared  by  both  seem 

to  be  the  extreme  flaring  and  flatness 

of  the  metazona  in  spretus  and  the 

more  nearly  rectangulai'  form  of  the 
humeral  angle  as  seen  laterally  in  the 
saine  species. 

M.  atlatiis  Riley. ^  Genae  and  sides 
of  pronotum  varying  from  yellowish 

testaceous  to  dark  griseo-fuscous. 

Markings  of  vertex  of  pronotum  varia- 
ble, vertex  generally  showing  a  dark 

mottled  stripe  widening  posteriorly  and 

a  lighter  mottled  linear  area  between 

this  and  the  eye.  Sometimes  the  ver- 
tex is  marked  with  irregular  diflusion 

of  fuscous.  Dorsum  of  pronotum  dark 

griseo-fuscous,  soinetimes  uniform,  and 
noticeably  darker  along  the  median 

line;  or  rarely,  lighter  in  this  position. 

Occurs  quite  generally  over  the  State. 

jSI.  spretus  Uhler. —  In  the  field 
work  of  1S97  this  species  was  errone. 

ously  reported  upon  the  determination 
of  another  as  having  been  taken  in 

Edwards  county  that  season.*  The 
next  season,  iSyS,  a  careful  watch  was 

kept  for  its  presence  and  on  one  morn- 

ing it  was  decided  to  ascertain  approxi- 
mately the  relative  number  of  spretus 

and  atlanis  present  along  the  county 
line  between  Edwards  and  Ford  coun- 

ties north  of  the  Arkansas  river.  100 

specimens  of  these  closely  allied  forms 

were  taken,  kept  apart  from  other 
material,  and  iletermined.  It  was 

found  tliat  of  this  number  19  were 

spretus  and    67    were    atlanis.      This 

•U.  of  K.  Bull.  Depart,  of  Ent.,  Oct.,  '97. 
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season  again  a  special  watch  was  kept 

for  any  spretiis  which  might  be  taken 

during  the  collecting  hours,  resulting, 

as  we  had  supposed  from  observations 

in  the  field,  in  the  taking  of  no  speci- 

mens of  spretiis  whatever.  On  care- 
ful examination  of  this  material,  how- 

ever, v\'e  find  what  we  believe  to  be 
one     specimen    of    spretiis,    a    female. 

These  notes  are  here  recorded  since  the 

absence  and  recurrence  of  spretiis  is 

ne\er  without  interest.  Not  present  in 

tiiis  territory  in  1S97,  we  find  it  in  lim- 
ited numbers  in  1S9S  and  this  season 

out  of  all  the  material  taken  during  four 

weeks  collecting  in  Hamilton,  Ford 
and  Russell  counties  but  one  doubtful 

specimen  among  the  captures. 

THE    GENUS    KERMES   IN   NORTH    AMERICA. 

BY    GEO.    B.   KING,  LAWRENCE,  MASS. 

When  I  first  thought  of  writing  upon 

this  genus  it  was  my  intention  to  take 

up  the  Eiu'opean  species,  but  owing  to 
the  fact  that  I  have  not  yet  been  able 

to  consult  some  of  the  more  important 

European  literature  treating  upon  the 

species  found,  and  also  that  I  wish  to 

possess  or  at  least  see  most  of  the 

species,  I  have  abandoned  it  for  the 

present,  and  taken  up  our  North 
American  forms.  As  there  are  not 

sufficient  specific  microscopical  char- 
acters in  the  adult  female  to  formulate 

a  table  of  the  species  I  have  thought  it 

best  to  put  them  into  sections,  based 

upon  a  superficial  examination  of  the 
female  scale. 

1.  Section  of  Kermes  galJiformis 
Riley.  Globular  forms,  or  nearly  so, 

segmentation  obscure;  not  gibbous. 

K.  boj^iiei,  K.  fubescciis,  K.  iiigro- 
punctatzis,  K.  kingii,  K.  ceriferus, 

K.  pettitl,  K.  aiistini,  K.  grandis, 

K.  perryi,  and  K.  gaUiformis  vai'. 
cneroensis,  n.  var. 

2.  Section  of  Kcrmcs  i-iUettei  C'kil. 

Scales  gibbous,  segmentation  distinct, 
K.  concinnulns  and  K.  cockcreUi. 

3.  .Section  of  Kermes  nivalis  King, 

Ckll.  Scales  shaped  like  a  convex 

I^ecaniitm,  not  globular  or  gibbous. 

4.  Section  of  Kermes  andrei  King. 

Scales  very  convex,  elongated  or  pyri- 
form  in  shape. 

Prof.  Cockerell  finds  Boitard,  in 
1S2S,  the  earliest  author  to  use  Kermes 

as  a  true  generic  name.  Of  course 

Kermes  (as  he  says)  was  used  as  a 

popular  term  for  many  years  before 

Boitard's  time,  as  will  be  seen  when  I 
treat  of  the  European  species.  The 
total  number  of  Kermes  described  is 

26  and  one  variety,  with  one  more  vet 

to  be  named  by  Newstead,  found  in 

Africa.  The  name  K.  qiiercus  was 

proposed  for  it,  but  this  is  preoccupied. 

Europe  has  12  and  North  America  15 

species  and  one  variety.  The  Kcrme- 
sinae  therefore  contains  27  species  and 

one  variety,  all  of  which  belong  to  one 

genus,  Kermes.  The  localities  which 

have    produced    new   species  in  North 
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America  ai'e  :  New  York,  i  ;  Arizona, 
I  ;  Oiclahoma,  i  ;  Colorailo,  i  ;  Kansas, 

2;  California,  3;  Massachusetts,  4; 

Mexico,  I  ;  and  one  variety  from 

Texas.  Although  Kcrmcs  were  known 
before  the  time  of  Moses,  there  were 

none  described  from  America  until 

Jnne,  18S1.  A  brief  synopsis  of  the 

species  follow  in  the  order  in  which 

they  were  originallv  described. 

I.  Kermes  galliformis  Riley,  iSSi.  A 
large,  dark,  dirty  gr.iy  form,  which  turns  to 
a  nearly  clear  white  color  when  exposed  a 

season  on  the  twigs.  ?  scale  6  mm.  long,  7 
broad,  6  high,  with  black  spots,  and  viewed 
with  a  hand  lens  the  scale  is  seen  to  be  cov- 

ered with  minute  black  specks.  Newdy 

hatched  larva  dirty  gr,\y.  See  tables.  Origi- 
nally described  from  Iron  Mountain,  Mo., 

and  Silver  City,  New  Mexico,  the  latter  col- 
lected by  Mr.  H.  H.  Rusby,  on  J^iiercus 

emoiji,  also  recorded  from  Colorado,  Florida, 

Connecticut,  South  Carolina,  and  Massa- 
chusetts. A  new  locality  is  Las  Vegas,  New 

Mexico,  March,  1900  (Cockerell  and  Porter). 

Bibliography.  —  American  Naturalist,  vol. 

15,  iSSi,p.4Sj.  U.  S.  Agr.  Rept.  18S0-S1, 
p.  337.  U.  S.  Entom.  Com.  1S90,  p.  loo. 
Can.  Ent.  vol.  31,  1899,  p.  139. 

la.  Kermes  galliformis^  var.  cucroeiisis. 

Cockerell,  n.  var.  "  Large,  transverse 
diameter  8  mm.,  convex,  with  no  medi- 

an constriction  ;  brownish-white,  obscurely 
marbled  with  very  pale  gray,  with  linear 
transverse  brown  bands,  somewhat  wavy, 

and  thickened  at  intervals;  surface  minutely 
speckled  with  brown  dots.  On  small 

branches  of  post  oak  {^iierciis  sp.),  at 

Cuero,  Texas,  June  2,  1898,  collected  by 

Prof.  C.  H.  T.  Townsend"  (T.  D.  A.  Cock- 
erell, MS.). 

After  my  MS.  was  sent  to  the  printer 

Prof.  Cockerell  sent  me  some  of  the  young 
larvae  of  the  above  variety,  and  I  lind  them 

very  different  from  any  yet  described,  and 

belong  to  the  galliformis  group;  the  follow- 
ing is  a  description  of  them. 

$  larvae  light  yellow,  elongate  oval,  400 

long,  200  broad.  Antennae  6-jointed,  3,  6 
and  I  equal   in  length  and  longest,  2,  4  and 

5  equal  and  short,  nearly  as  broad  as  long. 
All  the  measurements  are  in  micromilli- 
meters,  joints  (i):;o  (2)12  (3)20  (4)12  (5ji2 

(5)20.  Formula  (36i)(245),  i,  4  and  5  have 
two  short  bristles.  6  seem  to  have  about 

nine  or  ten,  two  of  these  at  the  apical  and 

very  long.  Marginal  spines  point  backward 
and  slightly  curved,  not  very  stout,  i;;  long. 
Caudal  tubercles  long,  each  with  a  long 

bristle  140  long,  and  three  stout  spines  20 
long.  Legs  normal  Avith  the  coxa  20  long. 
Femur  with  trochanter,  64;  tibia,  28;  tarsus, 

48;  claw,  16.  Coxa,  36  broad.  Femur  with 
trochanter,  28;  tibia,  16;  tarsus,  16.  The 
tarsus  diminishes  in  breadth  rapidly  near  the 
claw.  Digitules  of  tarsus  and  claw  normal, 
with  small  knobs.  Mentnm  and  rostral 

loop  tinged  with  yellow,  all  the  other  parts 
are  colorless  after  boiling  in  K.  l\.  O. 

2.  Kermes  gil/e/lei  Ck\L,  1895.  ?  scale 

8  mm.  long,  7.5  broad,  7  high.  Segmenta- 
tion distinct,  dorsum  with  round  tuberosities, 

general  coloring  white  and  dark  brown  mot- 
tled, usually  with  a  white  dorsal  band. 

Young  larva  pale  purplish  pink.     Antennae 
6  jointed,  3  and  6  equal  and  longest,  4  and  5 

equal  and  shortest  and  about  as  long  as 
broad,  2  a  little  longer  than  4  and  much 
shorter  than  3,  3  about  as  long  as  4  plus  5. 

Formula  (36)  2  (45).  Described  from  Mani- 
tou,  Colorado,  on  ̂ iierciis  muiulaia.  Coll. 
by  Prof.  Gillette,  Nov.  26,  1894,  also  found 

in  New  Mexico,  in  Santa  Fe  Canon  (Cock- 
erell), and  at  Beulah  (Cockerell  and  Porter, 

March,  1900). 

Bibl.  —  The  Entomologist,  London,  1895, 
p.  loi.  Hemiptera  of  Colorada,  1S95,  p.  126. 
Psyche,  vol.  9,  1900,  p.  44. 

3.  Kermes  boguet  Ckll.,  1S97.  9  scale 
globular,  64  mm.  long,  5I  broad,  5  high, 
smooth,  not  shining.     Color  dajk,  irregular 



80 PSYCHE. 
[July,  tgoo. 

blotching  of  scarlet,  black  and  dull  white; 

young  larva  reddish  purple  (after  boiling). 
Antennae  6  jointed,  3  longest,  6  nearly  as 

long  as  three,  2  broader  than  long,  5  shortest. 

Formula  36  (21)  45.  Hab.  about  10  niiles 
from  Stillwater,  Oklahoma,  on  ̂ ueicus 

alba.  Coll.  by  Prof.  Bogue,  Aug.  26,  1S96. 

Bibl.  —  Entomological  News,  vol.  8,  1S97, 
p.  94.     Psyche,  vol.  9,  1900,  p.  44. 

4.  Kerines  gyatidis  Ckll.,  1898.  $  scale 
globular,  10  mm.  in  diameter,  surface  dull, 
marbled  with  black  gray  and  white.  Hab. 

—  Amecameca,  Me.\ico,  on  ̂ iiercus  engel- 
maniti.  Coll.  by  Mr.  Koebele,  May  25, 
1S97. 

Bibl.  — Ann.  and  Mag.  Nat.  Hist.,  ser.  7, 
vol.  II.,  June,  1S98,  p.  431.  Biol.  Centr. 
Amer.  Rhynch.  Homop.  vol.  2,  Pt.  2,  Dec, 

1S99,  P-  'o-     Psyche,  vol.  9,  1900,  p.  44. 
5.  Kermes  fubescens  Bogue,  1S90.  $  scale 

globular,  3!  mm.  in  diameter, 3  high.  Color 

light  brown,  with  sufl'used  dark  brown  bands 
marking  the  obscure  segments.  Surface 

shining,  minutely  pubescent.  Hab.  — Man- 
hattan, Kansas,  on  ̂ uercus  macrocarfa  and 

^.  prinoides.  Coll.  by  Mr.  Norton,  Nov.  14, 
1897,  also  found  at  Lawrence,  Andover,  and 
Methuen,  Mass.,  on  ̂ iiercus  alba  and  ̂ . 
rubra.     Coll.  King.  July,  189S. 

Bibl.  —  Can.  Ent.  vol.  30,  1S98,  p.  172. 
Can.  Ent.,  vol.  31,  1899,  p.  139.  Psyche, 
vol.  9,  1900,  p.  44. 

6.  ICerJiies  coticintiulua  Ckll.  1S9S.  $ 

scale  44  mm.  broad,  34  high,  very  convex 
rounded  in  front,  flattened  behind.  Color 

lively  ochreous,  surface  shining,  segmenta- 
tion very  distinct.  Hab.  —  Manhattan,  Kan- 
sas, on  JOuercus  niacrocarpa.  Coll.  Mr. 

Norton,  Nov.   14,  1S97. 

Bibl.  —  Can.  Ent.  vol.  ̂ o,  189S,  p.  172. 
Psyche,  vol.  9,  1900,  p.  44. 

7.  Kermes  cocherelli  Ehrh.  1898.  ? 

scale  5  mm.  long,  4.5  broad  and  4  high, 
deeply  segmented.  There  is  a  broad  median 

longitudinal  grove  where  the  segmentation 
is  obsolete ;  on  each  side  of  this  the  segments 

are    strongly    gibbous.     Color    light   brown. 

Larva  yellow.  Antennae  6  jointed.  For- 

mula 36  (12)  45.  Hab. — Mountain  view, 
California  on  ̂ uerciis  lobata.  Coll.  Mr. 
Ehrhornjune,  1898. 

Bibl. — Entomological  News,  vol.9,  1S9S, 
p.  185.     Psyche,  vol.  9,  1900,  p.  44. 

8.  Kermes  nigropunctatus  Elirh.  and 
Ckll.  1898.  5  scale  globular  4.5  mm.  long, 

5.5  broad,  nearly  4  high,  not  veiy  pale  och- 
reous, speckled  all  over  with  black,  specks 

very  small.  Segmentation  obscure.  Larva 

oval,  pink.  Antennae  6-jointed.  Formula 

361  (45)2.  Hab. —  Los  Angeles,  Califor- 
nia, on  ̂ uercns  sp.  Coll.  by  Mr.  Craw.  June, 

1898.  In  Mexico;  mouth  of  San  Diego  Can- 
on, Sierra  Madre,  State  of  Chihuahua,  on 

live  oak,  ̂ iiercus  sp.  Coll.  by  Prof.  Town- 
send,  May  22,  1899.  Originally  described 
from  California. 

Bibl.  —  Entomological  News,  vol.  9,  189S, 

p.  1S6.  Biol.  Centr.  Amer.  Rhynch.  Homop. 

vol.  2,  pt.  2,  1899,  p.  10.  Psyche,  vol.  9, 
1900,  p.  45. 

9.  Kermes  tiivalis  King  and  Ckll.  1898. 

$  scale  Lucantujn-\\k^  in  shape,  44  mm.  long, 

44  broad  and  3  high.  Color  dark  sepia- 
brown,  irregularly  marbled  with  black  and 
pale  ochreous.  The  entire  scale  is  covered 

with  a  thick  coating  of  snow-white  powder. 
Hab.  —  Lawrence,  Mass.,  on  .^iiercus  alba. 
Coll.  by  King,  July  28,  189S. 

Bibl.  —  Ann  and  Mag.  Nat.  Hist.  Ser.  7, 
vol.  2,  Oct.  1898,  p.  330.  Can.  Ent.  vol. 

31,  1899,  p.  139.  Psyche,  vol.  9,  1900, 

p.  44. 
10.  Kermes  kingii  Ckll.  1S98.  ?  scale 

globular,  5  mm.  long,  4^  broad,  3J  high. 

Color  bright  light  ochreous,  slightly  mar- 
bled with  a  darker  redder  tint,  with  a  pale 

mid  dorsal  line.  Hab.  —  Lawrence,  Mass., 

on  ̂ iierciis  rubra.  Coll.  bv  King,  July  28, 

1898.  Also  found  by  Prof  Gillette  a  few  years 

previous  in  Delaware,  and  then  taken  for  K. 

galliformis. Bibl.  —  Ann.  and  Mag.  Nat.  Hist.  Ser.  7, 
vol.  2,  1S89,  p.  330.  Can.  Ent.  vol.  31,  1899, 

p.  139.     Psyche,  vol.  9,  1900,  p.  44. 
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11.  Kermes  ceriferusYAw'Sx.  1S99.  $  scale 
globular  4  to  4!  mm.  in  diameter.  Color 
brown,  shinj,  dotted  with  black  spots  and 

coated  with  a  dirty  white  wax.  Larva  red- 
dish. Antennae  6  jointed,  3  and  5  about 

equal,  I  and  2  equal,  4  and  5  equal.  For- 

mula (63)  (12)  (45).  Hab.  —Walnut  Creek 
Canyon  near  Flagstaff,  Arizona,  on  ̂ iierciis 

Sp.  
" Bibl.  — Can.  F,nt.  vol.  31,  1899,  p.  5. 

Psyche,  vol.  9,  1900,  p.  44. 

12.  Keimes  peititi  Ehrh.  1S99.  ?  scale 
globular,  4  mm.  long,  4  broad,  3J  high. 
Color  french  yellow  with  black  spots  and 
obscure  black  specks  (visible  only  with  a 

hand  lens,  as  in  galliformis),  witli  a  promi- 
nent longitudinal  constriction.  The  young 

larvae  are  yellow,  and  resemble  structurally 
those  of  gallijormis,  whose  larvae  are  dark 
gray.  Petiiti  scales  do  not  lose  their  yellow 
color  in  the  cabinet,  as  do  galliformis ;  K. 

petiiti  \i  very  near  lo  galliformis,  but  never- 
theless it  is  a  valid  species.  Prof.  Cockerell 

informs  me  that  the  material  was  small  and 

poor  from  which  Mr.  Ehrhorn  described,  and 

according  to  one  of  the  t^'pe  lot  sent  me,  it 
seems  as  though  there  was  another  species 

mixed  with  his  lot  of  a  reddish-brown  color, 
with  darker  brown  spots.  I  find  these  in 

Massachusetts  also  with  K.  fettiti,  and 
think  this  will  prove  to  be  a  new  species 

when  its  larva  is  found.  Hab.  —  Ithaca, 

N.  Y.,  on  ̂ uerciis  Sp.  Coll.  by  Mr.  Pettit, 
1898,  at  Lawrence,  Mass.,  on  J^^iierciis  alba 

and  ̂ .  rubra,  Sept.  1S97.  Coll.  by  King, 
also  found  by  Dr.  Fletcher  in  Canada. 

Bibl. — Can.  Ent.,  vol.  31,  1S99,  p.  7. 
Psyche,  vol.  9,  1900,  p.  22.  Psyche,  vol. 

9,  1900,  p.  45. 
13.  Kerines  aiisliiii  Ehrh.  1899.  ?  scale 

globular,  4.5  mm.  broad,  4  long  and  4  high, 
color  light  brown  with  several  irregular 

white  stripes  running  parallel  with  the  seg- 
ments. Young  larva  pink.  Antennae  6 

jointed,  3  longest  then  6;  2  and  5  subequal, 
I  and  4  about  equal.  Formula  36  (25)  (41). 

Hab.  — Guejito  Mountains,  eight  miles  east 

of  Escondido,  San  Diego  Co.,  California  on 

.^nerciis  oblongi/olia.  Coll.  by  Mr.  Austin, 

1S98. 
Bibl.  —  Can.  Ent.  vol.  31,  1S99,  p.  104- 

Psyche,  vol.  9,  1900,  p.  44. 

14.  Kermes  andrei  King.  1900.  ?  scale 

very  convex,  5  mm.  high  and  5  in  diameter 

at  its  base,  surface  shining.  Color  light- 
brown  with  three  and  sometimes  four  dark 

brown  bands.  Hab.  —  Lawrence,  Mass.,  on 

^uercus  alba  and  J^.  rubra.  Coll.  King, 
Sept.  9,  1899. 

Bibl.  —  Psyche,  vol.9,  1900,  p.  22.  Psy- 
che, vol.  9,  1900.  p.  44. 

15.  Kermes  perryi  King  n.  sp.  $  scale 
occurs  on  the  twigs  in  clusters  of  8  to  14. 

Shape,  very  globular,  small,  3  mm.  in  diame- 
ter. Superfically  examined,  its  color  appears 

to  be  dark  gray,  dull,  not  shining,  very  near 
the  color  of  the  bark  upon  the  twig.  Viewed 

with  a  hand  lens  the  segmentation  is  nearly 

obsolete  and  indicated  by  fine  black  lines, 

upon  a  dark  yellowish  brown  surface.  Par- 
allel with  the  segments  are  several  depressed 

dots,  which  are  darker  than  the  surface. 
The  entire  surface  of  the  scale  is  covered 

more  or  less  with  a  dirty  white  wax;  under 
a  low  power  of  the  microscope  this  appears 

to  be  small  white  granular  crystals.  Boiled 
in  K.  O.  H.  it  turns  the  liquid  dark  brown. 
Dermis  by  transmitted  light  colorless,  with 

small  round  gland-orifices.  Rostral  loop 
long,  and  stout.  Antennae  short,  stout,  108 

long.  Apparently  six  jointed  but  the  joints 
are  indistinct,  joint  i  is  80  broad,  6  is  20 

broad,  3  appears  to  be  the  longest,  the  6  has 
several  short  hairs.  ?  larva  (newly  hatched) 

dark  yellow,  oval,  broader  in  front  than 
behind,  not  elongate  as  in  some  species,  412 

long,  240  broad  at  middle  pair  of  legs.  An- 
tennae 6  jointed,  joint  3  longest,  then  6;  i 

and  5  next  and  equal  2  and  4  shortest  and 
equal.  Formula  36  (15)  (24J1  all  of  the 
joints  have  hairs  except  i  and  2  more  being 

upon  5  and  6,  three  of  these  are  very  long. 
Rostral  loop  stout,  reaching  a  little  beyond 

last  pair  of  legs.     Legs    normal.     Coxa    24 
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long.  Femur  with  troclianter  76.  Tibiu  32. 

Tarsus  52.  Claw  16.  Tarsal  and  claw  digi- 

tules  quite  long,  slender  and  knobbed.  Cau- 
dal tubercles  quite  large,  40  long,  28  broad  at 

the  base,  each  bearing  one  long  bristle  120 

long,  and  three  short  stout  spines  16  long. 
The  marginal  spines  a  little  curved  and  point 
backwards,  these  are  12  long.  The  space 

between  each  being  20.  All  the  measure- 
ments are  in  micromillimeters.  Hab.  — 

Lawrence,  Mass.,  on  scrub  oak.  ̂ uercus 

ilicifolia,  July  28,  189S.  It  is  very  distinct 
from  all  other  American  Kermes,  and  the 

smallest  vet  found.  Its  nearest  ally  is  evi- 
dently Kermes  cerifeiiis  Eiirh.  but  is  easily 

separated  from  that  species,  by  its  much 

smaller  size  of  the  ?  scale.  The  young 

larva  also  differ  very  materially  from  K.  cer- 
iferns  and  cannot  be  confounded  with  K. 

nigropunctatKs  which  is  large  and  pale  och- 
reous,  with  minute  black  spots  and  a  median 

longitudinal  depressed  line.  It  is  nothing 

like  K.  pettiti  Ehrh.  which  is  a  very  com- 
tnon  species  in  Massachusetts.  This  species 

is  named  after  Mr.  A.  F.  Perry  for  his  many 
kind  favors  shown  me  in  my  laboratory 
work. 

The  Larvae.  All  of  our  young  larva 

of  Kermes  seem  to  be  oval  or  elliptical 

in  shape  ;  and  all  very  similar  structur- 

ally, excepting  K.  puhesicns,  described 

below.  They  have  well  developed 

caudal  tubercles,  with  one  very  long 

setae,  and  usually  three  stout  spines, 

excepting  in    K.  boguei,  which   has  the 

long  setae  and  only  one  spine,  and  K. 

gillettei,  which  has  the  long  setae  and 

two  spines.  The  antennae  are  all  si.x 

jointed,  and  very  similar  in  detail,  with 
the  third  joint  longest,  except  in  K. 

ceriferus  and  K.  pubescens,  where  the 

sixth  joint  is  a  little  the  longest.  For 

convenience,  I  give  here  the  antennal 
formulais  of  those  not  included  in  the 

table  below.  K.  gilkttei  (36)2(45); 

K.  boguei,  36(21)45;  K.  cockerel li, 

36(12)45;  ̂ -  nigropiinctatus,  36(45)2; 

A',  ceriferus  (63)  (12)  (45);  and  K.  aus- 
//;i/,  36  (25)  (41) .  The  following  tables 
of  measurements  are  in  micromillimeters. 

Antennal  Segmenis  of  the  North  Easthkn  Species. 

Total 
Forms 1 

2     3     4 

5     6 

Formula length 

[Cermes  galliformis 20 16  24  12 

16  24 

361(25)4 

J12 

pettiti 
20 

16  24  12 

16  24 

361(25)4 

H2 

"        pubescens 16 16  20  12 

16  24 

63(125)4 

104 

"       nivalis 
16 20  28   16 

16  24 

362(145) 

121 '•        kingii 

20 

16  28   12 

16  24 

361(25)4 

116 *'         andrei 

20 

16  24  12 

16  24 

(36)1(25)4 112 "        perryi 

16 

12    24    12 
16  20 

36(i5)(24) 

100 

Front    Legs    of    the    Same    Specihs.     Length    and 
Breadth. 

Femur  with 

Forms Coxa 
trochanter Tibia  Tarsus  Claw 

Vermes  galliformis 

20-36 

So-24 

36-20    52-J6      16 
"         pettiti 

72-2S 

32-20    60-16     20 
"         pubescens 

32-36 

72-24 32-24    40-16     12 "         nivalis 

24-3^' 
72-24 26-20     52-16      16 kingii 20-36 

76-24 36-20     56-16      16 "         andrei 60-28 
28-20    40-16      16 "         perryi 

24-40 
76-24 32-20     52-16      16 

Otiier  Characters. 

Forms Color 
Length Breadt 

Kermes  galliformis Dark  brown 

480 

260 

"        pettiti French  yellow 

420 

236 '*        pubescens Same 

420 

192 

"        nivalis Light  yellow 

360 

200 

"         kingii Reddish  brown 

360 

168 

"        andrei Dark  yellow 

360 

160 

"        perryi Same 

412 

240 

Length     Breadth     Tubercle  setae     Tubercle  spines     Marginal  spines 

212 

200 '32 

76 

24 

24 

23 

16 

16 

18 
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Figures  of   Kermes  pubescens  and  K.  somewhat  in  color  and  in  the  measure- 

kingii  are  given  to  show  the  relative  dif-  ments  of  their  antennal  segments,  legs, 
ferences  there  are  in  the  larva  stages  of  etc.      It  is  quite  clear,  as  Mr.  Pergande 

the  northeastern  species  at  least,  and  so  pointed  out  to  Prof.  Cockerell,  that  the 

Younsf  larva  of  A',  kiiit 

•Ckll. 

far  as  described  they  represent  all  yet 
found  in  North  America.  K.  pubescens 
seems  to  differ  from  all  the  other  forms 

and  resemble  much  the  genus  Eriococais, 

especially  so  in  the  shape  of  its  spines  ; 

it  looks  much  like  Eriococcus  euca/ypfi 

Mask. ;  pubescens  has  six  rows,  while 

encalyptis  body  is  thickly  cow ertA,  pubes- 
cens caudal  tubercles  are  very  small, 

very  different  from  all  other  species. 

The  figure  of  K.  kingii  represents  in 

a  general  way  all  the  other  forms  of 

our  Kermes  larvae.  In  shape  all  are 

oval  or  slightly  elongate  oval,  differing 

Young  larva  of  K.  pubescens  Boguei. 

Kermes  in  their  larval  stages  are  really 

allied  to  the  genus  Eriococcus,  but  in 

the  adult  stage  they  superficially  re- 
semble Lecanium.  Something  has  been 

said  by  me  and  others  to  the  effect  that 

some  of  the  species  appear  to  be  vivi- 
parous or  perhaps  parthenogenetic, 

but  there  may  be  some  doubt  about 

this.  We  have  not  found  any  of  the 

winged  $  forms.  I  have,  however,  met 
with  several  just  lately  in  the  larvae 

stage,  not  so  large  as  the  young  $  lar- 
vae, but  was  not  successful  in  getting 

mounts  of  any. 

Parasites.  Prof.  Bogue  has  found  A'. 
pubescens  to  be  attached  by  a  Chakid , 
also  Prof.  Ehrhorn  finds  K.  cockerelli 

attacked  by  a  chalcid  sp.     The  depart- 
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ment  of  Entomology  at  Washington  have 

the  following  species  bred  from  Kermes : 

Tclenotniis  sp.,  Cosmocofna  elegans,  Blas- 

tohasis  coccivorella,  and  also  a  Lepidop- 
terous  inquiline  Euclemensia  bassettella. 

Species  bred  by  me  and  determined  by 
Dr.  Howard  and  Mr.  Ashmead  are  from 

K.  gallifonnis;  Encyrtus  sp.,  Cerchysius 

9 ,  two  species  of  Epiencyrtus  and  a 

genus  unknown  to  Mr.  Ashmead.  Eu- 
clemensia bassettella,  is  quite  frequently 

found.  From  K.  pubescens,  Microterys 
cincticornis  has  been  bred.  The  size  of 

Kermes   in    many  of    the  species    is  so 
Forms Discovered Published *  I 

Kermes  galliformis  Riley 
June, 

1881 

2 gillcttei  Ckll. 
Nov.  26, 

1894 

April, 

1895 

3 "        boguei  Ckll. 
Aug.  26, 

1896 
April, 

1897 

*4 

"        pubescens  Bogne 

Nov.  14, 

1897 

July, 

189S 

5 "        conciniiulus  Ckll. "       " " " 
6 "       cockerelU  Ehrh. June, 

189S 
Oct., 

1S98 

7 "       nigropunctatus  Ehrh. &  Ckll. 
" " " " *  S 

nivahs  King  &  Ckll. July  8, " " " 
*9 

"        kingii  Ckll. 

•'   28, 

" " " 

lO "        ceriferus  Ehrh. 
.. 

Jan., 

,8,9 

*II 

"        pettiti  Ehrh. 
" " " 

12 
"        austini  Ehrh, 

*' 

May, 

11 

*"3 

"        andrei  King 
Sept.  9, 

,8c,9 

Jan., 

1900 

*M 

*'         perryi  King July  28, 

1898 

May, 

1900 

'5 

"        galliformis  var  cueroensis Ckll. 

May  2, 
1S9S 

May, 

1900 

variable  that  an  approximate  measure- 
ment only  can  be  given,  and  all  are  found 

to  infest  different  species  of  oaks  in 

North  America.  The  only  species  thus 

far  doing  any  material  damage  to  the 

trees  are  K.  galliformis,  K.  psttiti  and 

K.  pubescens,  which  I  really  believe  to 

be  the  most  injurious  species  we  have. 

The  following  list  gives  all  of  our 

United  States  species  of  Kermes, 

together  with  the  date  of  their  dis- 

covery and  publication.  *  indicates 
Massachusetts  species. 

Published  in 

American  Naturalist,  vol.  15,  iSSi.  P.  482 
Entomologist,  1S95,  p.  loi 

Entomological  News,  vol.  8, 1S97.    P.  94 

Can.  Entomologist,  vol.  30,  i8g8.    P.  172 

Entomological  News,  vol.  9,  1898.  P.  185 
"  "         '■      '   189 

Ann.  &  Mag.  of  Nat.  Hist.,  ser.  7,  vol.  2, 
Oct.,  1898.    P.  330. 

Ann,  &  Mag.  o£  Nat.  Hist.,  ser.  7,  vol.  2, 
Oct.,  1S98.     P.  330. 

Can.  Entomologist,  vol.  31,  iSgg.    P.      5 
11      .1      .1         „      ̂  

"  "  "  **  "  "       10 

Psyche,  vol.  g,  igoo.     P.  22 
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NOTES  ON  TWO  CANADIAN  BUTTERFLIES. 

BV    NAPIER    N.     DURAND,    NORTH    TORONTO,    CANADA. 

I.  Eiiplioeadcs  trail  us  L.  It  is 

stated  in  Sciulder's  "  Everyday  Butter- 

flies "  tliat  this  species  is  "  double- 

brooded  tbroiiglioiit  its  range."  I, 
liovvcver,  have  not  found  this  to  be  ordi- 

narliv  the  case  in  this  neighborhood 

(Toronto).  Until  last  summer  (1S99) 

I  had  for  several  years  obtained  consid- 
eralile  numbers  of  the  larvae  and  reared 

them  to  ciirysalis,  but  nevei'  Init  in  one 
season  do  I  remember  the  ciirysalis  to 

liave  given  birth  to  the  butterfly  the 

same  year,  and  this  was  in  the  unusually 

warm  summer  of  1S98  when  three  or 

four  females  emerged,  from  the  loth  to 

the  i2lh  of  August,  the  other  pupae  in 

this  as  in  previous  years  failing  to  dis- 
close their  iimiates  until  the  following 

season. 

3.  Engo)iia  j-alhutn  Bsd.  &  Lee. 
On  June  6th,  1899,  about  15  voung 

larvae  of  this  species  were  found, 

ranged  side  b}' side  on  a  leaf  of  white 
birch  ;  tbev  were  not  accompanied  by 
a  web  and  were  all  black  in  color. 

Most  of  them  were  easily  reared  to  ma- 
turity, but  were  not  criticallv  observed 

till  the  last  moult.  In  their  last  stage 

they  were  found  to  vary  somewhat  in 

appearance.  ]\fost  of  them  were  black 

or  almost  black,  e.vcept  luiderneatb  and 

thereabouts  where  they  were  green  ; 

they  were  also  sprinkled  with  white 

atoms,  and  tawny  in  some  places.     Ap- 

proaching matmitv  however  they  be- 
came tinted  with  green,  and  when  c|uite 

mature  were  dark  green,  the  white  at- 
oms also  greenish.  Others  were  green 

throughout  the  whole  stage,  sprinkled 

with  greenish-white  atoms,  and  with 
the  sub-dorsal  region  reddish-tawny  ; 
the  whole  larva  becoming  paler  and 

greener  initil  the  reddish  almost  wholly 

vanished  and  the  larva  became  finally 
ratiier  pale  green. 

I  found  the  pupae  also  to  varv  con- 
siderably. Some  being  gray,  tinted 

with  green  ;  others  pale  greenish-gray  ; 
others  darker  gray,  without,  or  almost 

without  green  ;  others  pale  green,  some 

of  them  salmon-tinted  ;  others  dull  green 

and  pinkish  brown  ;  while  others  again 

were  wholly  salmon-tinted  and  olive 

green.  In  all  of  these  the  middle  tuber- 

cles were  heavily  and  brilliantly  sil- 
vered, especially  in  the  paler  colored 

pupae.  One  chrysalis  found  on  June 

3^d,  suspended  from  a  milk-weeil  leaf 
was  pale  green,  almost  white,  and 

slightly  sprinkled  with  minute  brown 

atoms,  mostly  upon  the  wing-covers, 

especially  about  their  base. 
It  was  interesting  to  observe  that  the 

green  of  the  chrysalis,  though  paler,  was 

very  similar  to  the  soft  green  of  the 

underside  of  the  milk-weed  leaf,  from 
which  it  was  suspended. 
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THE  MELANOPLI    OF    KANSAS. —  III. 

bv  s.  j.  hunter  and  w.  s.  sutton,  kansas  university,  lawrence, 

Femuk-rubrum  vSeries. 

M.  femur-n(hrinu  DcGeer. —  The 
specimens  taken  in  Ford  county  vary 

from  the  description  of  Scudder  in  liav- 
ing  tlie  general  ground  color,  fuscous, 

a  noticeable  yellowish  tinge  on  the 

genae  ;  and  head  rather  heavily  intus- 
cated  instead  of  olivaceo-plumheus  as 
Scudder  described  it,  and  as  the  forms 

in  the  eastern  part  of  the  State  show. 

Hind  femora  not  olivaceo-testaceous 

but  rather  flavo-testaceous,  roseate  be- 
low. Hind  tibiae  of  one  specimen 

bright  red,  other  slightly  tinged  with 

red.  End  of  abdomen  not  very  strongly- 
recurved  in  males.  The  cerci  differ 

slightly  from  Scudder's  figures,  being 
broader  at  the  base  and  more  tapering 

in  the  basal  half.  Qiiite  generally  dis- 
tributed   over    the   State.       Noticeably 

supplanted,      however,       in       Douglas      legged  variety  the  stripe   is  darker  and 
county    within     the  last    ten     years    by      niore  clearly  defined  than  in  those  with 

broadly  and  shallowly  notched  niesially. 

In  the  length  of  the  pmzona  it  tends 
towards  J/.  fcr»i//ni/is,  a  closely  allied 

species,  but  in  the  cliaracteristics  of  the 
male  abdominal  appendages  it  agrees 

perfectly  with  Scudder's  description 
and  figure  of  M.  bispinosiis.  This  is  a 

species  first  described  by  Scudder  in 
his  Revision  and  reported  only  from 
Texas. 

Packardii  Series. 

M.  fackardii  Scudder.  —  Median 
carina  sometimes  but  rarelv  marked  on 

prozona  by  a  fine  sharp  black  line. 

Medio-dorsal  stripe  varies  both  in  inten- 
sity of  color  and  in  brea^lth  ;  in  color 

from  testaceous  to  dark  fuscous,  in 
brea<lth  from  one  third  to  one  half  the 

width    of    the    prozona.     In  the    blue- 

M.  at  Ian  is. 

CiNEREUs  Series. 

AI.  bisp/i/osHS  Scudder. —  Of  tliis  we 
have  hut  one  male  from  Ford  county, 

July.  It  answers  Scudder's  description 
with  the  following  exceptions  :  Inter- 

spaces     between      mesosternal      lobes 

red  hind  tibiae  ami  shows  a  stronger 

tendency  to  taper  to  a  point  on  the 

metazona.  Sub-genital  plate  sub-equal, 

generally  broader  than  long,  rarely  only 
as  broad  as  long. 

Ford  county  seven  females,  Hamilton 

county  one  male,  Finney  county  three 
males  and  one  female,  Russell  county 

hardly  twice  as  long  as  broad ;  Scud-  two  females  and  one  male,  July.  Ten 

der  says  "fully  twice  as  long,"  pro-  of  these  had  blue  hind  tibiae  and  five 
zona  not  quadrate  but  slightly  elongate,  red.  They  were  common  in  the  al- 

anterior  margin  hardly  "  truncate,"  but      fiilfa  fields  of  Ford  and  Edwards  conn- 
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ties  and   were    observed   f)vipositiii;jj  in 
these  fields  September  first. 

CoLi.iN'us  Sehies. 

il/.  mi)!or  SciuUler. —  Exceptions  to 

description  ot  Scudder  :  —  prosteinal 
spine  strongly  oppressed  (Scndder  says 

"More  or  less")  and  Rtrongl\'  inclined 
caudad,  head  not  very  prominent,  meta- 
zonn  very  sligiitly  expanded  if  at  all  ; 

specimen  had  hind  tibiae  of  pale  glan- 

coiis  color.  Of  supra-anal  plate  Scndder 

says,  ''triangular  with  acute-angulate 
apex,  nearly  flat,  with  narrowly  mod- 

erately deep  median  sulcus  between 

rather  prominent  ridges  which  are  con- 

fluent apicalh',  and  terminate  a  little 

liehind  the  middle  of  the  plate."  The 
specimen  in  hand  woidd  be  perhaps 

better  described  as  spherico-triangidar 

and  slightl)'  elevated  in  the  region  of 
the  median  sulcus.  In  other  respects 

conforming  to  tlie  description. 
One  male,  Ford  county.  Now  first 

reported  from  Kansas. 

RoBUSTUs  Series. 

]\I.  differentialis  Uhlcr. —  Frontal 

costa  generall}-  equal,  but  rather  fre- 
quently, slightly  expanded  at  the  ocel- 

lus, angle  of  hind  margin  of  metazona 
decidedly  more  obtuse  in  the  male. 

All  the  transverse  sulci  of  the  pronotum 

are  deeply  marked  with  fuscous  on 

lateral  lobes  especially  the  middle  sul- 
cus. In  the  insects  of  this  species  in 

which  the  ground  color  is  light  or 

"3'ellowish     testaceous"     there     is     a 

strong  tendency  to  marbling  ol'  the 
face  and  pronotum,  with  darker  testa- 

ceous which  is  frequently  localized  in 

three  quarters  :  first,  as  two  dixerging 

stripes  upon  the  vertex,  second  as  irreg- 
ular clouds  upon  the  face,  third  as  spots 

principally  on  the  disk  of  the  pronotimi 
whose  outlines  follow  but  do  not  coin- 

cide with  those  of  the  blackish  fuscous 

of  the  sulci. 
This  is  the  most  cnuunou  native 

species  in  Kansas  and  at  times  occurs 

locally  in  such  nimibers  as  to  cause 

consitjerable  damage.  It  is  quite  par- 
tial to  alfalfa  and  by  reason  of  this  early 

food  plant  it  thrives  in  undue  numliers 
in  the  vicinity  of  such  fields.  It  occurs 

throughout  the  State  wherevei'  culti- 
vated land  is  to  be  found.  In  the  high 

plains  of  western  Kansas  it  may  be 
found  in  the  vicinity  of  plowed  lands 

or  weeds  growing  upon  the  same,  but 

never  appears  to  venture  far  out  on  the 

plains  away  from  tliis  class  of  food. 
The  black  variety  is  not  uncommon. 

Bnmer  speaks  of  this  species  as  inhab- 
iting low  and  moist  places.  Thongli 

locall}'  destructive  in  the  Arkansas 

vallev  \\c  have  observed  it  as  equalh' 
active  and  numerous  upon  the  high 

plains. 
Bn'iTATTU.s  Series. 

J/,  bivitattiis  Say. —  This  species 
occitrs  under  the  same  conditions  as 

M.  differentialis  but  not  in  such 

great  lumibers.  It  matures  about  the 
middle  c;f  June  in  Edwards  aiul  Ford 

counties    nearly  two  weeks  before  M. 
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diff'crcntlaUs  passes   through    the   last moult. 

PlIOETAI.IOTES. 

P.  ncbrascencis  lihofi. —  Four  speci- 
meus  from  Ford  county,  two  of  each 

variety  (  /•".  n.  nebrasccitcis  and  /'.  n. 
volucris) .  Structiu'al  characteiistics 
conform  well  with  the  description, 

except  that  in  three  of  the  four  cases 

the  fastigiuni  is  plainly  silicate.  The 

other  specimen  —  /'.  ;/.  )!ebrascc7icis 
corroborated  the  description  of  Scud- 

der.       Prosternal     spine     not     "erect" 

but  slightly  recumbent.  Extremity  of 
male  abdomen  only  feebly  clavate. 

In  the  short  winged  variety  P.  n. 

nebrascencis,  the  two  specimens  at 

hand  show  marked  variation  in  teg- 
mina  ;  alike  in  width,  they  differ  in 

length,  and  in  the  form  of  distal  extrem- 
ity. The  specimens  agree  in  size, 

but  tegmina  are  six  and  nine  mm.  in 

length  respectively.  The  shoiter  teg- 
mina end  more  abruptly  and  the  apex 

is  more  acute  than  in  the  longer  wing. 

Two  males  of  each  variety  from  Ford 

Co.,  Ji'ly- 

THE    CLEAR-WINGED    SPECIES    OF   THE   OEDIPODINE   GENUS 

MESTOBREGMA. 

BY    SAMUEL    H.    SCUDDER,    CAMBRIDGE,    MASS. 

Most  of  the  described  species  of  the 

genus  Mestobregma,  like  the  type  of  the 

genus,  have  the  wings  distinctly  crossed 

mesially  by  a  fuscous  band  of  greater  or 

less  width.  In  one  species,  however,  j1/. 

kiowa  Thom.,  the  wings  are  pellucid, 
except  for  the  fuscous  veins  and  for  the 

occasional  faint  clouding  of  the  wings  at 

the  normal  point  for  the  band,  or  the 

heavier  infuscation  of  the  cross-veins  in 

this  region. 

In  the  collections  brought  from  the 

Pacific  coast  by  Mr.  A.  P.  Morse,  are 

three  species  of  the  genus  with  wings 

showing  at  most  no  greater  indication  of 

a  cross-band  than  in  the  species  men- 

tioned ;  indeed  one  of  them  is  that  spe- 
cies, which  has  never  before  been  record- 

ed from  west  of  Utah.  They  were  found 

in  successively  more  southern  regions. 

The  broad-winged  form,  M.  kiowa,  was 
obtained  only  in  northern  California  near 

Mt.  Shasta.  The  narrow-winged  species 
occurred,  one,  M.  hyalhium,  in  the  San 

Joachin  valley  from  the  latitude  of  San 
Francisco  to  that  of  Los  Angeles,  the 

other,  M.  rosaceiim,  from  the  southern 

edge  of  the  San  Joachin  valley  to  Yuma, 
Arizona. 

The  species  may  be  separated  as  fol- 

lows :  -  - 

Table  of  tlic  clear-winged  species  of 
Alestohregina. 

a'.  Median  carina  of  pronotum  nearly 
obliterated  between    the  sulci,  here  no 
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more  prominent  than  the  lateral  canthi 

of  the  scutellate  disk  beside  it ;  process 

of  metazona  a  little  obtusangulate,  rarely 

rectangulate ;  contrasted  markings  of 

tegmina  confined  to  the  costal  field  ; 

wings  relatively  narrow,  twice  or  more 

than  twice  as  long  as  broad;  hind  tibiae 

yellow,  occasionally  faintly  tinged  with 

glaucous. 

U^.  Front  lobe  of  median  carina  of  pro- 
notum  not  prominent ;  lower  posterior 

corner  of  lateral  lobes  distinctly  angu- 
late  in  female :  wings  pellucid,  but 

with  the  basal  half  or  less  roseate, 
sometimes  with  feeble  indications  of  a 

transverse  band  beyond  by  the  broad- 
er infuscation  of  the  cross-veins. 

rosaccnm. 

l>~.  Front  lobe  of  median  carina  of 

pronotum  distinctly  cristate ;  lower 
posterior  corner  of  lateral  lobes  well 

rounded  in  both  sexes;  wings  wholly 

pellucid  except  for  the  apical  infusca- 
tion of  some  of  the  anterior  veins,  with 

no  signs  of  a  transverse  band. 

hyaliniDii. 

a^.  Median  carina  of  pronotum  crested 
l)etween  the  sulci,  here  forming  a  dis- 

tinctly rounded  lobe ;  process  of  met- 

azona rectangulate  or  subrectangulate  ; 

contra.sted  markings  of  tegmina  crossing 

the  discoidal  as  well  as  the  costal  field  ; 

wings  relatively  broad,  distinctly  less 

than  twice  as  long  as  broad  ;  hind  tibiae 
blue.  .  .  .  kioii'a. 

Mestobregma  rosaceum  sp.  nov. 

Fenii>;iiieo-testaceoiis,  much   marked  with 

fuscous.    Head  salient,  fenugineo-testaceous, 

in  the  male  paler  than  in  the  female  and  also 
often  marked  above  with  longiludinal  fiiscon.s 
strlpe.s,  and  with  a  slender  transverse  line 
between  the  eves,  also  found  in  the  female; 

fastigiiim  of  vertex  brief,  deeply  sulcate,  par- 
ticularly in  the  male,  with  a  distinct  median 

carina,  the  bhaip  margins  of  the  fa.stigiinn 
continuous  with  the  margins  of  the  deeply 

sulcate  frontal co,sta,  which  is  narrow,  slightly 
expanded  at  the  ocellus,  and  broadens  a  little 

below;  eyes  prominent,  particularly  in  the 

male;  antennae  a  little  {$')  or  considerably 
(?)  shorter  than  the  hind  femora,  testaceous 
annulate  with  fuscous  or  the  reverse.  Pro- 

notum hardly  longer  than  broad,  mesi;illy 
a  little  constricted,  above  of  the  color  of 

the  head,  the  lower  portions  of  the  lateral 

lobes  clay-yellow,  margined  above  with  black 
fading  into  fuscous  or  ferruginous,  the  disk 
more  or  less  (in  the  male  conspicuously) 

marked  witli  short  longitudinal  fuscous 

sti'ipes,  often  with  flavous  interspaces;  me- 
dian carina  no  more  elevated  on  the  prozona 

than  on  the  metazona  or  than  the  canthi  of 

the  scutellum,  which  is  not  at  all  |ironounced  ; 

process  of  metazona  a  little  obtusangulate; 
lower  margin  of  lateral  lobes  with  a  distinct 

posterior  depending  denticulation  in  the  fe- 
male, the  angle  subrectangulate  and  rounded 

in  the  male.  Tegmina  very  long  and  .sub- 
equal,  feebly  maculate  throtighout,  but  with 
the  contrasted  markings  not  very  marked 
and  confined  to  the  costal  field,  which  is 

mostly  fuscous  with  a  pale  cinereous  spot  just 

beyond  the  widest  part;  wings  fully  twice  as 
long  as  broad,  pellucid  with  fuscous  veins 

and  the  basal  half  or  less  tinged  with  rosa- 
ceous, tlie  costal  margin  infuscated  beyond 

the  middle,  and  sometimes  the  indications  of 

a  mesial  cross-band  in  the  deeper  infusca- 
tion of  the  cross-veins .  Hind  femora  cinere- 

ous marked  with  fuscous,  and  especially  with 

two  fuscous  spots  above,  at  and  beyond  the 
middle;  hind  tibiae  pale  yellow,  occasionally 

a  little  embrowned,  especially  beneath. 
I^ength  of  body,    $,  l6  mm.,   ?,  25   mm.; 

antennae,   J,  9  mm.,  ?,  10  mm.;  tegmina, 
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$,  19.5   mm.,    $,   27  mtii.;   liiiid   fenioia,  $, 
lo  mm.,   $  ,  13  mm. 

19  c?  ,  1 1  9.  Tehachapi,  Cal.,  Aug. 

2  ;  Palm  Springs,  Cal.,  July  13  ;  and 

Yuma,  Ariz.,  July  7  (Morse). 

Mestobregma  hyalinum  sp.  nnv. 

Cinereo-testaceoiis,  lie:ivil_y  marked  with 
fuscous,  occasionally  wholly  embrowned. 
Head  salient,  dull  testaceous,  more  or  less 

infuscated  or  punctate  with  fuscous  above, 

especially  in  the  female,  and  usually  with  a 
transverse  fuscous  line  between  the  eves; 

fastigium  of  vertex  as  in  the  last  species  and 

connected  as  there  with  the  deeply  sulcate 

frontal  costa,  which  broadens  gradually  below 
the  ocellus  and  is  there  frequently  punctate 
with  black  on  the  margins;  e^es  prominent, 
especially  in  the  male;  antennae  somewhat 

{$)  or  considerably  (5)  shorter  than  the 

hind  femora,  testaceous  basally,  becoming 

lerrugiiieo-fuscous  apically  with  obscure  an- 
nulations.  Prouotum  a  little  longer  than 

broad,  somewhat  constricted  mesially,  ferru- 

gineo-festaceous,  more  or  less  and  irregularly 
blotched  with  fuscous,  the  lateral  lobes 

marked  as  in  the  last  species;  median  carina 
somewhat  cristate  on  the  foremost  lobe,  but 

otherwise  not  higher  than  on  the  metazona, 

the  scutellum  moderately  pronounced,  and 

the  disk  of  the  metazona  with  sharp  but  not 
high  elevations,  particularly  in  the  female; 

process  of  metazona  usually  a  little  obtusangu- 
lale,  but  sometimes  rectangulate;  lower  pos- 

terior angle  of  lateral  lobes  somewhat  retro- 
arcuate,  well  rounded,  nowhere  angulafe  in 
either  sex.  Tegmina  moderately  slender, 

especially  in  the  male,  the  discoidal  field  free  of 
markings,  the  costal  area  dark  fuscous,  with  a 

pallid  patch  a  little  beyond  its  widest  part; 
wings  twice  as  long  as  broad,  wholly  pellucid 
except  that  the  costal  margin  is  infuscated 

beyond  the  midtile  anti  the  veins  and  cross- 
veins    in    the    apical     region     are     somewhat 

heavily  infuscated.  Hind  femora  testaceous, 

apically  infuscated  and  with  a  median  and 
postmedian  fuscous  patch  above;  hind  tibiae 

pale  yellow  with  the  slightest  possible  glau- 

cous tinge,  occasioimlly  very  faintly  infus- 
cated. 

Length  of  body,  jf ,  16  mm.,  $,  25  mm.; 
antennae,  (J ,  S  mm.,  $,g  mm.;  tegmina,  $, 

17.5  mm.,  5,  22  mm.;  hind  femora,  $,  10 

mm.,   $  ,  12  mm. 

24  (^,25  $.  Lathrop,  Cal.,  Aug.  17  ; 
Tulare,  Cal.,  Aug.  5  ;  Kern  City,  Cal., 

Aug.  4;  and  Lancaster,  Cal.,  July  31, 

(Morse). 
Mestobregma  kiowa. 

OeiUpoda  kiowa  Thom.,  Ann.  rep.  U. 

S.  geol.  surv.  terr.,  v,  461   (  1872  ). 

Psijiidia  kiowa  Tliom.,  Rep.  U.  S.  geol. 
surv.  \v.  100  uier.,  v,  885   (  1875). 

Mestobregma  kio7va'Yha\\\.,  Proc.  Dav. 
acad.  nat.  sc,  i,  256  (  1876  ). 

Psinidia  (  Trachyrachis)  /•/f7i'(7  Sauss., 
Prodr.  Oedip.,  164  (1884). 

Trachyrachis  kioiva  Sauss.,  Add.  prodr. 

Oedip.,  59,  168    (  1888). 
I  have  specimens  before  me  from 

Siou.\  City,  Iowa  (Whitman),  Neb 

raska  (Dodge),  Kansas  (Uhler), 

Colorado,  7000',  (Morrison),  Ft.  Col- 
lins and  vicinity.  Col.,  July,  Aug.  (  Bak- 

er )  ,  Morrison,  Col.,  Aug.  9  (  Sciidder  ) , 

Manitou,  Col.,  Aug.  24-25  (  Scudder), 

Pueblo,  Col.,  Aug.  30-31  (Scudder), 

Canon  City,  Col.  (Uhler),  mountains 
of  Larimer  Co.,  Col.,  July  1 1  (  Baker  ) , 

Garland,  Col.,  Aug.  2S-29  (  Scudder), 

Roan  Mts.,  Col.,  Aug.  15-17  (Scudder), 
White  River,  Col.,  at  Utah  boundary, 

July   24-Aug.  13  (  Scudder  ),  Salt  Lake 
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Valley,  Aug.  1-4  (Scudder),  Spring 

Lake  Villa,  Utah  Co.,  Utah,  Aug.  1-4 
(Palmer),  and  Gazelle,  CaL,  Sept.  4 

(Mor.se).  Besides  these  states,  it  has 

been  reported  from  the  Yellowstone  re- 
gion (  Bruner  ) ,  Dakota  (  Thomas, 

Bruner  ),  and  Montana  (  Thomas  ). 

(^f  the  spread  specimens  I  have  seen, 

all  from  east  of  the  continental  divide, 

have  the  base  of  the  wings  as  pellucid 

as  the  distal  half;  while  in  all  from 

west  of  this  line,  the  base  of  the  wings  is 

washed  with  pale  citron. 

LIFE  HISTORIES  OF  NORTH  AMERICAN   GEOMETRIDAE.  —  XIII. 

BY    HARRISON    G.    DYAR,     WASHINGTON,     D.    C. 

Synchlora  glaiicaria  Giieii.  The  larva  lias 

been  described  (as  rubivora  Riley)  by  Riley, 
Saiuuler.s  and  French  but  not  in  much  de- 
tail. 

Egg.  Elliptical,  strongly  flattened  on  two 
sides,  the  flat  faces  concave,  sunken,  the  edges 
well  marked  but  a  little  rounded;  side  view 

slightly  wedge  shaped,  the  broader  end  trun- 
cate roundly,  elevated  in  its  center  so  as  to 

be  almost  quite  round  like  the  narrower  end, 

and  is  so  except  for  a  slight  annular  flatten- 
ing, noticeable  from  side  view.  Surface  all 

finely  hexagonally  reticulate,  the  reticulations 

not  strt)nglv  I'aised.  Pale,  slightly  greenisii 
yellow,  shining.  Size  .6  X  .5  X  .3  mm. 
Later  turns  pale  red. 

Stage.  I.  Head  round,  slightly  bilobed, 
pale  brown,  mottled  with  paler,  with  short, 

white,  glandular  setae;  width  about  .3  mm. 
Body  cylindrical,  smooth,  tubercles  rather 

large,  especially  iv,  which  is  cylindrical  and 
produced  with  a  conical  tip.  Setae  white  ;  on 
abdomen  short  with  flattened  enlarged  tips, 

except  iii  (of  joint  5)  and  iv  (joints  6  to  9) 
which  is  very  long  and  has  a  bulbous  tip. 
This  seta  is  sticky  and  bears,  on  its  base 

principally,  the  fragments  which  adhere  to 
the  larva.  Subdorsal  setae  of  thorax  and  joint 
12  also  prolonged,  but  much  shorter  than  the 

long  lateral  ones.  Dark  brown-black  mot- 
,  tied   with  ocherous,   especially   on  joints    12 

and  13,  which  look  lighter;  traces  of  a  dark 
dorsal  line. 

Stage  II.  Head  rounded,  slightly  bilobed, 

of  the  color  of  the  body  ;  width  .4  mm.  Body 

as  before,  the  setae  glandular  but  much 
shorter,  iv  still  the  longest  and  arising  from 
a  somewhat  produced  base.  Color  dull 
brown,  a  whitish  ground  speckled  with  brown. 
Skin  granularly  roughened.  Larva  rather 

short  and  thick.  It  becomes  entirely  covered 
with  fragments  of  the  flowers  it  feeds  on, 
which  adhere  to  the  sticky  setae. 

Stage  III.  Head  rounded  bilobed,  clypeus 

rather  high;  shagreened,  setae  obscure;  lu- 
teous  whitish,  speckled  with  brown,  heaviest 
near  the  suture  and  on  the  sides  of  the  lobes  ; 

width  .8  mm.  Body  thick  and  robust,  dor- 
sum slightly  flattened;  tubercles  angularly 

elevated;  setae  small  except  iv,  which  is 

large  and  arises  from  an  elongated  tubercle. 
No  marked  lateral  projections,  the  slight 

angular  projections  nearly  alike  for  all  the 
tubercles.  Gray  brown,  densely  frosted  with 
white  granules,  an  obscure,  double,  white 

dorsal  line,  divided  by  brown;  traces  of  a  white 

lateral  band  on  tlie  angular  elevations  poste- 

riorly, on  anal  plate  and  anal  feet.  Tuber- 
cles pale,  setae  white.  All  the  dorsum  except 

thorax  and  joints  12-13  covered  with  frag- 
ments of  flowers  which  adhere  to  the  spiny 

base  of  the  short  stitV  seta  iii.     Feet  pale. 
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Stage   IV.      Head    rounded,    scarcely    bi-  thorax  and  joints  12-13  smaller;  on   12,  i  is 
lobed,  lower  than  prothorax,  whitish,  dotted  absent,  ii  is  large  and  sticky  like  iv  of  9,  iii  is 

with   black   over  the   sides   and   in  a  double  rudimentary.     Blackish  gray;    ground  color 

streak   on   the   vertex;    width    about    i    mm.  blacki.sh   brown,  denseljf  frosted  with   round 

Body  short  and  thick,  angular  from  the  ele-  flattened,     white    granules,    the     prominent 
vations,  but  without  processes.     Tubercle  i  tuliercleh  white  and  an  angular  white  marking 

and  ii  are  high  white  cones  with  short,  stiffs  in  a  double    dorsal    line,   along  tlie  angular 

setae  but  with  no  elevation  of  the  body  ;   iv  is  lateral  outline  and  subventrally,  most  distinct 

a  larger  cone  with  similar  seta  (i.e.  iii  of  joint  on   joints    12    and    13.     Thoracic    feet   pale; 

5,  iv  of  6  to  9),  the  tubercle  radiately  spinose  plates  large,  but  colored  and  sciilpturetl  like 

on  its  shaft  and  ari.sing  from  a  slight  lateral  the    body.     All    covered    with   fragments    of 

elevation  or  swelling  of  the  body;  before  and  petals,  adhering  to  the  sticky  tubercles.     The 

a   little   below  it   is   a  smaller  smooth  white  spicules    on    the    sticky    tubercle.s    are    short 

cone  bearing  seta  iii;  v  and  vi  remote,  simi-  c\'lindrical   rods  with  blunt  tips.     The  larva 

lar  to  iii;   upper  vii  smaller,  below  iii  sub-  hibernated   in   this   stage,  full   grown    appar- 

ventrally  ;   lower  vii  and  viii  are  prominent  ently.     Bred  at  Washington,  DC,  from  eggs 

on   the  edge  of  the  venter.      Spiracle  on  the  obtained   Sept.  21.    Earlier  broods  will  give 

dorsal  aspect  of  the   slight   bulge  that  bears  the  moth  the  same  season, 

tubercle   iv   on  joints  5   to  9.     Tubercles  of  Larvae  fed  on  flowers  of  Aster. 

NOTES    ON   THE    NESTING    OF  ing  the  absence  of  the  Anthidium,  it  took  the 

ANTHIDIUM    PAROSELAE    CKLL.  liberty  of  going  into  the  nest,  but  it  did  not 

stay  long  After  the  Anthidium  had  finished 

I  do  not  know  how  long  this  bee  had  been  provisioning  her  nest,  she  brought  some  wool 

working  before  I  discovered  it,  but  to  my  f''°"'  ̂ ''^  stems  of  plants  and  filled  up  the  en- 

knowledge  it  carried  honey  and  pollen  into  trance.  When  the  bee  had  gone  I  dug  up 

its  nest  for  two  days.  The  nest  was  a  small  "^<^  "<=s'  =»"''  found  that  it  had  stored  its  pro- 

round  hole  bored  in  the  hard  sand.  The  bee  visions  in  wool,  the  same  as  that  with  which 

brought  very  small  loadsof  pollen,  and  would  ''  'i'"'  closed  up  the  nest, 

remain  in  its  nest  about  45  seconds  each  time ;  Mmuic  Ne-vberry. 
it  took  from   three  to  five  minutes  for  it  to 

collect   each    load,  and  when    it  returned   it  [The   above   observations,   made    by  Miss 

would  sail  about  its  nest  a  short  time  before  Newberry,  a   student  of  the  N.  M.  Agricul- 

entering.     Once  during    the   absence  of  the  tural  College,  are  of  interest,  because  nothing 

Anthidium  a  specimen  of  Spkecodes  fortior  whatever   has   been    reported    heretofore   re- 

Ckll.  entered  the  nest  and  stayed  about  half  garding   the    nesting   of  any  of  the  insects 

a  minute,  and  then  flew  out  very  swiftly,  as  mentioned.     It    is    perhaps   unsafe   to  assert 

if  it  were  afraid  the  Anthidium  would  return  that  the  Sphecodesand  Hoplopasites  are  par- 
and  doit  some  harm.     I  had  noticed  from  the  asitic  in  the  nest  of  the  Anthidium,  but  the 

beginning    that   another   bee    (^Hoplopasites  facts  point  to  such  a  conclusion.     Theobser- 

froductus     var.     siibitiber     Ckll.)     lingered  vations  were  made  at  Mesilla  Park  at  the  end 

around  the  nest,  and  would  frequently  go  to  of  May,  and  I  am  responsible  for  the  identi- 

the  entrance  and  look  in.     After  a  while  dur-  fication  of  the  insects. —  7'.  D.  A.  Cockerell.lj  , 
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95 LOCALITIES    FOR    WESTERN    TRYX- 
ALINAE. 

In  recent  papers  I  have  given  descriptions 

of  Tr^'xalinae  brouglit  home  from  tlie  Pacific 
coast  b_v  Mr.  A.  P.  Morse  and  with  them 
localities  at  which  certain  other  described 

species  were  talven. — -In  tlie  present  note 
I  add  otlier  localities  for  described  Tryxa- 
linae  all  from  the  collection  of  Mr.  Morse. 

Syrbida  acuticornis  Brim.  Mesilla,  N. 

Mex.,  Jiilv  I. 

Syrhiila  tnhnif  abitis  (Uhl.)  Flatonia, 

Tex.,  June  25. 

Bootettix  ayo-tjifcifiis  Brun.  Mesilla,  N. 
Mex.,  Julv  i;  Juarez,  Mex.,  Julv  3;  Yuma, 
Ariz.,  July  5;  Indio,  Cal.,  July  9;  Palm 

Springs,  Cal.,  July  12. 
MesocUloa  abortiva  (Brun.)  Flatonia, 

Tex.,  June  25. 
Amphitoiiius  oriiatus  McNeill.  Mesilla, 

N.  Mex.,  July  i;  Cahon  Pass,  Cal.,  July  19; 
Pt.  Loma,  Cal.,  July  23;  Los  Angeles,  Cal., 

July  25;  Lancaster  Cal.,  Aug.  i;  Gazelle, 
Cal.,   Sept.   5;   Ashland,  Or.,  Sept.  7. 

Alplnx  ciiiereai  (Brun.)  Sierra  Blanca, 

Tex.,  June  26;  Mesilla,  N.  Mex.,  June  30; 
Cahon  Pass,  Cal.,  July  iS. 

Bruiieria  s/iasfana  (Scudd.)  Mt.  Shasta 

Cal  ,  Sept.  2. 
Psoloessa  maculifetmis  Scudd.  Alpine, 

Valentine  and  Sierra  Blanca,  Tex.,  June  26. 
Ageneolettix  deornmi  (Scudd.)  Mesilla,  N. 

Hex.,  July  2 
Lignrntettix  cogiitlleltii  McNeill.  Yuma, 

Ariz.,  July  5;  Palm  Springs,  Cal.,  July  12; 
Lancaster,  Cal.,  Aug.  i. 

Samuel  IJ.  Scudder. 

Occurrence  of  Myr.meleon  imm.\culat- 
UM  DeGeer  in  Maine.  —  Mv  attention  was 

called  Aug.  29,  1S97,  by  Prof.  H.  S.  Pratt  to 

a  number  of  holes  or  pits  of  ant-lions  near 
Brunswick,  Maine,  between  the  town  and 

New  Wharf,  and  visiting  the  spot  I  found 

them  in  abundance  in  a  sunny  exposure  in  a 

sand-bank  sheltered   by  the   projecting   turf. 

There  were  over  75  holes  In  one  place  and  5^ 

in  another.  The  next  year  I  observed  that 
some  weie  still  living  there,  but  not  so 
many.  Miss  Hale  of  Sherbrook,  Canada, 

took  some  of  the  larvae  home  with  hei'  and 
from  one  of  them  was  fortunate  enough  to 

rear  the  imago.  This  she  kindly  presented 

to  me  and  I  find  by  comparison  with  the 
specimens  in  the  Hagen  collection  of  the 

Museum  of  Comparative  Zoology,  Cam- 
bridge, that  it  is  the  species  named  above. 

Miss  Hale  kept  the  larvae  through  the  win- 
ter, feeding  them  with  Tineid  larvae,  flies  and 

spiders.  One  began  to  spin  its  cocoon 

Marcli  5,  the  operation  being  completed  with- 
in a  d;iy.     The  imago  emerged  June  ist. 
Heretofore  the  northernmost  published 

locality  for  this  species  has  been  Salem, 

Mass.  (See  Emerton  in  Amer.  Natiu'alist  iv., 

p.  705,  Figs.  159-162).  Emerton's  larva  spun 
May  15,  the  imago  emerging  |nne  25,  "  a  very 

hot  day." This  species  of  ant-lion  has  a  \'ery  wide 
range;  the  following  are  the  localities  under 
the  specimens  in  the  Cambridge  Museum,  for 
which  I  am  indebted  to  Mr.  S.  Henshaw  : 

Keene,  N.  H. ,  Michigan,  Washington,  D.  C, 
North  Carolina,  Texas,  Colorado.  Oregon, 
and  Califoinia.  —  A.  S.  Packard. 

PROCEEDINGS   OF   THE    CLUB. 

9  March,  1900.  The2t3th  meeting  was  held 
at  156  Brattle  St.,  Mr.  S.  H.  Scudder  in  the 
chair.  Messrs.  James  A.  Field  and  Carl  Otto 
Zerrahn  were  elected  to  active  membership. 

Mr.  S.  H.  Scudder  said  he  was  working  on 
a  new  list  of  the  Orthoptera  of  New  England  ; 

ninety-five  species  have  thus  far  been  taken. 
He  also  made  some  comparisons  of  the  or- 
thopterous  faunas  of  England  and  New  Eng- 
laiul.  Some  discussions  on  distribution 

followed. 

13  April,  igoo.  The  214th  meeting  was 
held  at  156  Brattle  St.,  Mr.  S.  H.  Scudder  in 
the  chair.  Mr.  A.  P.  Morse  was  chosen  sec- 

tary pro  tern. 
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Mr.  S.  H.  Sciidder  said  he  had  completed  a 

new  list  of  New  England  Orthopteia  for  pub- 
lication in  Psyche,  extending  to  very  nearlj 

one  hundred  species.  The  list  of  1S62  con- 
tained seventy-eight  species,  and  the  names 

then  used  were  now  changed  in  about  three 

quarters  of  the  instances. 
Mr.  W.  L.  Tower  said  he  had  studied  the 

development  of  the  wings  in  Leptinotarsa 

(Doryphora)  lo-lineata,  Say.  The  elytra 
and  hind  wings  arise  in  exactly  the  same 

way  and  at  the  same  time,  in  the  first  lar- 
val stage.  The  ectoderm  of  the  body  wall 

thickens,  and  invaginates;  then  the  dorsal 

part  of  the  invagination  becomes  thickened 
and   is  evaginated   as   the   fundament  of  the 

wing  into  the  cavity  of  the  first  invagination, 
which  now  becomes  a  peripodal  sac.  The 

wings  develop  parallel  throughout  the  larval 
life.  The  elytra  do  not  begin  to  become 

modified  until  the  pro-pupa  stages  are 
reached.  The  wings  become  external  by  the 
withdrawal  of  the  peripodal  sac. 

In  the  second  larval  stage  a  transient  tra- 
cheal system  enters  each  wing,  and  in  the 

third  stage  six  principal  tracheal  trunks  enter 

each  wing.  Just  before  pupation  the  vena- 
tion of  the  wings,  which  is  indicated  by  the 

trachea,  are  almost  identical.  In  this  beetle  I 

regard  the  elytra  as  true  ̂ vings  and  not  as 
divergent  specialized  structures  as  Kriigel 

(1899)  claims  them  to  be. 
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A  LIST  OF  THE  ORTHOPTERA  OF  NEW  ENGLAND. 

BY    SAMUEL    H.    SCUDDER,    CAMBRIDGE,    MASS. 

In  my  "Materials  for  a  monograph 

of  the  North  American  Orthoptera," 
piibhshed  in  1S62,  I  added  to  the  title  : 

"  inclnding  a  Catalogue  of  the  known 

New  England  species."  Seventy-eight 
species  were  thus  included,  against 

thirty-nine  in  the  series  given  in 

Harris's  Insects  injurious  to  Vegetation 
published  in  the  same  year  but  which 

(hd  not  [iretend  to  completeness.  No 

subsequent  enlarged  list  covering  the 

whole  ground  has  since  been  issued,  for 

Fernald's  Orthoptera  of  New  England 
does  not  add  a  single  species.  Morse, 

however,  has  given  us  a  list  of  the  prin- 
cipal family,  the  Acridiidae. 

The  present  list  gives  ninety-eight 
species  and  includes  the  names  of  all 
known  to  occur  in  any  part  of  New 

England  and  their  distribution  and 
abundance  therein,  as  far  as  yet  known. 

Species  which  are  accidental  visitors 
or  which  have  plainly  been  introduced 

by  accident  are  prefixed  by  an  asterisk  ; 

excepting  only  that  tliose  which  have 
been  long  introduced  and  are  now 

thoroughly  established  in  New  England 

are  not  distinguished  in  this  way.  The 

Gryllidae  need  revision. 
I  add  at  the  end  a  list  of  the  species 

recorded  in  1862  and  their  correspond- 
ing names  in  the  present  list ;  three 

quarters  of  them  have  been  changed. 

The  prefixed  figures  refer  to  the  pages 
of  the  original  paper. 

FORFICULIDAE. 

*ForJiciila  pcrcheroni  (jWY.  Known 
in  New  England  only  by  a  specimen  in 
the  Harris  collection,  marked  by  him 

as  taken  May  30,  presumably  in  the 

vicinity  of  Boston.  Probably  an  acci- 
dental seaport  importation  from  the 

West  Indies  or  South  America. 

Labia  tnhior  (Linn.).  Widely- 
spread  ;  it  has  been  taken  in  every  one 
of  the  states  excepting  Rhode  Island  ; 
from  eastern  Massachusetts  I  have  seen 

specimens  from  alaout  Boston,  Cam- 

bridge, Medford  (Sanborn)  and  Bev- 
erly (Burgess).  Fernald  reports  it  at 

Amherst,  Mass.,  flying  to  light. 

BLATTIDAE. 

Blattinae. 

Iscliiioptcra  pcniisylvanica  (De 

Geer  ).  The  only  new  England  speci- 
men I  have  seen  was  taken  in  Win- 

throp,  Mass.     I  have  specimens,  how- 
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ever,  from  Montreal  and  it  probabh' 
occurs  in  all  the  states  excepting  Maine 

and  perhaps  New  Hampshire. 

Isc/iiioptera  uJileriaua  vSauss,  {Plat- 
amodes  unicolor  Scudd.).  A  common 

species  under  old  logs  in  woods.  Mass., 

Conn.  (Norton).  In  my  Catalogue  of 

U.  S.  Orthoptera,  I  overlooked  the 

identity  of  iiJileriana  and  ti?iicolor.  I 

have  compared  the  tj'pes. 
Blatta  germaJiica  Linn.  Found 

everywhere  in  abundance,  especially 

in  dwellings  in  towns  and  cities. 

Phyllodroiiiia  borealis  (Sauss.). 

{Ectobia  Jiavochicta  Scudd.)  Under 

objects  lying  on  the  ground  in  woods. 

Front's  Neck,  Scarboro,  Me.  ;  about 
Boston,  Mass.  (Harris)  ;  Conn.  (Nor- 

ton). In  my  Catalogue  of  U.  S.  Or- 
thoptera I  accidentally  omitted  the 

synonymy  given  above  ;  both  descrip- 

tions appeai'ed  the  same  year,  l)ut 
months  apart. 

Nyctodorinae. 

*  Nyctoboi-a  scricca  Burm.  Aliout 
Boston.  Introduced  from  South  Amer- 

ica.    A  single  example  seen. 

Feriplanetinae. 

*  Eiirycotis  sp.  A  nymph  of  some 

species  of  this  genus  with  the  prono- 

tum  distinctly  margined,  except  poste- 

riorly, with  yellow,  —  possibly  E.  Jin- 
schiaua  (Sauss.)  taken  in  Wellesley, 
Mass.,  on  a  bunch  of  bananas  was  sent 

me  by  Mr.  A.  F.  Morse. 

Stylopyga  oriental  is  (Linn).  Verj' 
common  along  the  seaboard,  especially 

in  city  dwellings ;  a  cosmopolitan 

species. 
Periplaneta  ame?-icana  (Linn). 

Common  along  the  seaboard,  especially 

in  city  dwellings  and  warehouses;  a 
cosmopolitan  species. 

Fanchlorinae. 

* Paiichlora  poeyi  Sauss.  Occasion- 
ally occurs  in  seaboard  cities,  probably 

introduced  in  banana-bunches. 

* Pvcuoscchis  sicritiamcnsis  (Linn.). 
A  single  imm.itme  specimen  of, this 

tropical  roach  has  been  taken  in  central 
Massachusetts  at  Springfield. 

Ferisphaerinae. 

* Hormefica  advena  Scudd.  A  sin- 

gle specimen,  taken  in  Belmont,  Mass., 

was  doubtless  introduced  from  tropical 

America,  probably  in  banana-bunches. 

PHASMIDAE. 

Diapkeromera  feniorata  (Say). 

Very  common  on  trees  and  bushes  and 

especially  on  scrub-oak.  I  have  never 
seen  specimens  from  Maine,  but  it  is 

found  in  all  the  other  New  England 
states. 

ACRIDIIDAE. 

Tettiginae. 

No?notettix  cristatits  (Scudd.). 

"Common  locally  over  the  larger  part, 
at    least,  and  probably  occurs     in     the 
whole     of        the     district   Found 

everywhere  on  light  soils,  but  espe- 

ciallv  in  dry  pastures"  (Morse) 

2"cttixgranu1atiis  (Kirby) .  "  Found 
over  probably  the  whole  of  New  Eng- 
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land.  .  .  .  Prefers  sedgy  meadow  lands" 
(Morse) . 

Tettix  ornatiis  (Say).  Occurs 

throughout  New  England  in  localities 
like  the  last,  but  is  not  so  common. 

Paraicttix  cucuUatus  (Burm.).  Oc- 
curs only  in  the  southern  part  of  New 

England,  in  Connecticut  and  rarely  in 
Massachusetts.  It  seems  to  be  found 

generally  near  water. 

Tcttlgldca  parviponiis  (Harr.). 
Abiuulant  tliroughout  New  Ensfland. 

Prefers  "  moist,  grassy  and  sedgy 
meadows,  particularly  on  rather  light 

soil  "  (Morse). 

Tryxalinae. 

OrpJiulella  pelidna  (Burm.).  Com- 

mon in  tiie  three  southern  states,  espe- 
cially near  the  seaboard. 

Orpliulella  speciosa  (Scudd.).  Very 
abundant  throughout  the  district. 

OrpludcUa  olivacca  (Morse). 

Known  in  New  England  only  from 
southwestern  Connecticut. 

DichroDiorpha  viridis  (Scudd.). 

"  Found  tliroughout  Connecticut,  in 
Rhode  Island,  and  in  central  ami  south- 

western Massachusetts"  (Morse). 
Cliloealtis  conspcrsa  Harr.  Thiough- 

out  New  England  and  not  uncommon, 
near  woodland. 

Steiiobothrus  ciirtipcntiis  (Harr.). 

Most  abundant  and  thoroughly  dis- 
tributed, being  everywhere  one  of  the 

commonest  species. 
Mecostethus  lineatns  (Scudd  ) . 

"Rather  common  in  southern  New  Eng- 

land in  wet,  sedgy  meadows  "  (Morse)  . 

It  has  also  been  taken  at  elevated  points 

in  Massachusetts,  such  as  Williams- 
town,  and  at  Norway,  Me. 

Mecostethtis  gracilis  (Scudd.).  In 

northern  and  elevated  parts  of  New 

England,  from  the  summits  of  the 
White  Mts.  to  the  Berkshire  Hills. 

jMecostethiis  platypteriis  (Scudd.). 

Much  the  rarest  species  of  the  genus 

and  so  far  only  definitely  known  from 

New  England,  in  Massachusetts  and 
Connecticut. 

Oedipodinae. 

Arpliia  XiDitlioptera  (Germ.)  Found 

in  the  southern  half  of  New  England  in 

no  great  abundance. 

Arphia  sulphinea  (Fal)r.).  Com- 

mon in  pastures  throughout  New  Eng- 
land. 

Cliortophaga  virid.ifasciata  (De 
Geer)  .      Abundant  everywhere. 

E>icoptolop]uts  sordidiis  (Burm.). 

Very  common  throughout. 

Caniniila  pclliicida  (Scudd.).  Com- 

mon, often  excessivel}'  common  in 
northern  New  England,  especially  on 

diy  hilliides,  but  rarely  occurring  in 

the  southern  half  of  the  district,  though 
it  has  been  taken  in  Connecticut. 

HippiscHS  rugosiis  (Scudd.).  Oc- 
curs rarely  in  Maine  (Norway)  and 

eastern  Massachusetts. 

Hippiscus  t2iberctilaiiis  (Palis.). 
Found  throughout  New  England,  but 

never  very  common,  apparently  more 
abundant  in  the  northern  than  in  the 

southern  portions. 
Dissosteira         Carolina        (Linn.). 
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Everywhere  common,  especially  by 
roadsides,   and  so  much  in  evidence. 

Spharagcmon  colUtrc  (Scudd.). 

Common,  but  lather  local,  on  dry  up- 

lands throughout  all  but  the  northern- 
most portions  of  New  England. 

SpharageDioii  saxa^i'IeMorse.  Com- 
mon on  rocky  hillsides  in  Massachusetts 

and  Connecticut. 

Sfhai-agemon  bolW&cwAA.  Common 
on  barren  ground  throughout  the 

greater  part  or  all  of  New  England,  but 

not  definitely  recorded  from  the  north- 
ermost  portions. 

Scirtctica  tnarmorata  (Harr.). 

Along  southern  seacoast,  not  very 
common. 

Psinidia  fcnest  rails  (Serv.).  "A 
common  and  widely  distributed  species, 

occurring  nearly  everywhere  in  sandy 

spots  in  southern  New  England,  and 

probably  throughout  the  entire  district" 
(Morse).  It  has  been  taken  as  far 

north  as  Fryeburg,  Me.,  and  North 
Conway,  N.  H. 

Trimerotropis  inaritiftia  (Harr.). 

Common  on  the  sands  along  the  imme- 
diate seashore,  from  the  southernmost 

corner  of  Maine  southward. 

Circotettix  verruculatus  (Kirby). 
Common  on  bare  ledges  in  northern 

New  England,  rarely  occurring  so  far 
south  as  Massachusetts,  though  it  has 

even  been  reported  from  Canaan, 
Conn. 

ACRIDIINAE. 

Pseudopomala  b)-achypte7-a{Scn(\d^ 
Not  uncommon  locally  ...  on  waste 
lands.  ...  It    doubtless    occurs     in    all 

of  the  New  England  States"  (Morse), 
but  has  not  yet  been  reported  from 

Vermont,  New  Hampshire  or  Rhode 
Island. 

Schistocerca  rubigi)iosa  (Harr.). 

The  seacoast,  from  central  Massachu- 

setts southward  ;   not  uncommon. 

Schistocerca  ahitacea  {Harr.). 

Southern  seaboard  ;   not  uncominon. 

*  Schistocerca  amcricaiia  (Drury). 
An  immigrant  colony  from  the  south 
settled  on  the  seaboard  in  eastern  Mas- 

sachusetts some  years  ago,  but  seems 

now  to  have  disappeared.  The  spe- 
cies will  probably  be  found  occasionally 

in  southwestern  Connecticut. 

Hesperotettix  brevipennis  (Thom.) . 
Eastern  Massachusetts,  not  uncommon 

locally.  It  will  doubtless  be  found  in 
Connecticut,  in  suitable  localities. 

Podisma glacialis  (Scudd.).  West- 
ern Maine,  northern  New  Hampshire 

at  high  elevations;  Summit  of  Gre\- 
lock,  Mass. 

Melanoplus  atlanis  (Riley).  Abun- 

dant everywhere,  sometimes  destruc- 
tive. 

]\Iela)iophis  scudderi  (Uhl.).  South- 
ern Massachusetts  and  Connecticut. 

Melanoplus  mancus  (Smith).  El- 
evated localities  in  Maine  and  New 

Hampshire.  It  is  also  reported  from 
Nortli  Madison  and  Wootlstock,  Conn. 

Melanoplus  d aiv so /li {Scudd.).  This 

is  a  western  species  found  from  Assini- 
boia  to  Nebraska;  but  it  has  occurred 

near  Toronto,  Canada,  and  a  single 

specimen  has  been  taken  at  Brunswick, 

Me.  It  inay  be  looked  for  in  northern 
New  England. 
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Melanophts  fasciatzis  (Barnst.). 

Commoti  throughout  New  Enghuid. 

Melanophis  femur  riihrutn  (De 

Geev).  Exceedingly  abundant  every- 
where. 

^IcliDioplris  cxtrcmiis  (Walk.).  In 
tlie  northern  half  of  New  England, 

reacliing  the  siniiniits  of  the  highest 
mountains;  common. 

Me.lanoflus  minor  (Scudd.).  Com- 
mon throughout  New  England. 

Alclai/oplus  colli /lies  (Scudd.). 

Common  throughout  New  England,  es- 
pecially on  hillsides. 

Melanoplus  femoratus  (Hurm.). 
Very  common  everywhere. 

Melanoplus  pucntiilatus  (Ulil.). 

Everywhere  except  in  northermost  por- 
tions, but  local,  being  found  in  the 

vicinity  of  pine  trees. 

Paroxya  floridatia  (Thom.).  Not 
uncommon,  locally,  in  the  soutliern 

third  of  New  England. 

LOCUSTIDAE. 

Phaneropterinae. 

Scndderia  texettsis  Sauss.-Pict.  Not 

uncommon  everywhere  except  in  north- 
ernmost districts. 

Scudderia  pistillata  Brrmn.  Com- 

mon everywhere,  though  not  yet  re- 
ported from  southernmost  localities. 

It  extends  eastwardly  to  Nova  Scotia, 

where  it  is  the  only  species  of  the 

genus  known. 
Scudderia  curvicauda  (De  Geer). 

Common  throughout. 

Scudderia  furcata  Brunn.  Com- 
mon everywhere. 

Scudderia  septentrtonalis  (Serv.). 

Rare  and  known  only  from  Maine  and 
Massachusetts. 

Amblycorypha  oblongifolia  (De 
Geer.)  Common  in  the  southern  half 
of  New  England. 

Amblycorypha  rofii iidifoliaiSzViAd.) 
Common  in  the  southern  lialformore 
of  tlie  district. 

Microcentrum  laurifolium  (Linn.) 

Massachusetts,  rare. 

PSEUDOPHYLLIN'AE. 

Cyrfopliyllus  perspicillatus  (I^inn,). 

Found  in  isolated  colonies  in  Massachu- 

setts and  more  generally,  but  still  local- 

ly, in  Connecticut. 

CONOCEPHALINAE. 

Coiiocephalus  ensigcr  Harr.  Common 

in  all  but  the  northernmost  parts  of  New 

England. 
Conocephalus  robustus  Scudd.  Com- 

mon along  the  southern  shores  of  New 

England. 

*  Cotiocephalus  triops  (Linn.).  A 

southern  species  which  has  occurred  ac- 
cidentally in  eastern  Massachusetts  and 

may   perhaps  be  found  in  Connecticut. 
Orchelimiim  agile  (DeGeer).  Common 

throughout  New  E^ngland. 
Orilielimiim  herbaceum  .Serv.  Found 

only  on  the  southern  borders. 
Orcliclinnim  glaberrimum  (Burm.). 

Connecticut. 

Xiphidium  brtiipeiine  Scudd.  Every- 

where verj'  common. 
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Xiphidium  fasdatum  (DeGeer).  Com- 
mon everywhere. 

Decticinae. 

Atlaiitiius  pachymcnts  (Burm.). 
Rare  ;  reported  only  from  Connecticut. 

Atlaiiikus  dorsalis  (Burm.).  Rare; 
reported  only  in  a  few  instances,  but 

from  every  state  but  Maine. 

Stenopelmatinae. 

Ceiithflphilus  terirstris  Scudd.  The 

northern  half  of  New  England  to  the 

highest  summits  of  the  mountains ; 
not  uncommon. 

Ceiifhophilus  hrcvipes  Scudd.  Known 

only  from  Grand  Manan,  Me.,  but  not 
uncommon  there. 

,  CcuthopJiiliis  ncgledus  Scudd.  A  com- 

mon species,  doubtless  occurring 

throughout  New  England,  though  not 
yet  reported  from  Maine,  Connecticut 
or  Rhode  Island. 

Ccutlwpliiliis  maciilatiis  (Say).  Com- 
mon throughout  New  England. 

Gryllinae. 

Nemobius  fasciatus  (DeGeer)  .  Com- 
mon everywhere. 

*Nemobiics  ciibcnsis  Sauss.  A  single 
specimen,  labelled  as  from  Norway, 
Me.,  is  in  the  Cambridge  museum. 

Nemobius  carolinus  Scudd.  Taken  at 

a  number  of  different  places  in  Maine, 
Massachusetts  and  Connecticut.  It  is 

not  common  in  the  North. 

Grylliis  abbreviatits  Serv.  Common 

everywhere. 

Grylltis  hictuosiis  Serv.  Common 

everywhere,  but  especially  in  the  north, 
where  it  has  even  been  taken  on  the  sum- 

mit of  Mt.  Washington. 

Gryllus  pennsylvanicus  Burm.  Com- 

mon in  the  southern  half  of  New  Eng- land. 

Giyllus  neglectus  Scudd.  Common  in 
the  southern  half  at  least. 

Gryllus  domesticus  Linn.  I  have  seen 

no  specimens  from  New  England,  but 

have  been  told  that  it  occurs  sparingly 
on  our  southern  borders. 

GRYLLIDAE. 

GRVLLOTALPINAE. 

Gryllotalpa  borcalis  Burm.  Known 

only  from  the  southern  half  of  New 

England,  but  it  probably  occurs  also  in 
the  northern,  as  it  has  been  taken  on 

the  island  of  Anticosti  in  the  lower  St. 
Lawrence. 

Tridactylus  ter»niialis  Uhl.  It  has 

been  taken  only  in  Massachusetts  and 
Connecticut. 

Oecanthinae. 

Oecanihns  bipmictatus  (DeGeer). 

Has  been  taken  at  New  Haven,  Conn., 

by  A.  P.  Morse. 
Oecanthus  nheus  (DeGeer).  Common 

throughout  at  least  the  southern  half  of 

New  England. 

Oecanthus  pint  Beut.     Connecticut. 
Note.  —  I  have  not  studied  the  New 

England  species  of  Oecanthus,  but 

doubtless  several  other  forms  recognized 
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outside  its  limits  will   be    found  within  458-    Stenobothrus  macllIipennis  =  Ul■phu- 

tlle^l.  '^"'^  Pel'dn-i. 
459.  Stenobothius     aeqiialis  =:  Oiplnilella 

Eneopterinae.  speciosa. 
460.  Stenobothius bilineatus  =  Oiphiilella 

*Apitlies  agifator\\\\\.     This  southern      speciosa. 
r  ,1     „„    A/r„^,,  461.   Stenobothius   propinciuans  =  Orphu- 

species,  ranging:  as  far    north  as  Mary-         ̂   111  1 
.        ,     ,         ,  .  ,    ,  ,•         •         ,  'ella  pelidna. 
land,    has   been   found   breedmg   m     the  Tragocephala        infuscata  =  Chortophaga 
greenhouses    of    the    Botanic    Garden     viridii'asciata. 

at  Cambridge,  Mass.  Tragocephala  viridifasciata  =  Chorto- 
phaga  viridifasciata. 

Revision  of  the  List  of  1862.  4^2.   Arcjptera  lineata  :=  Mecostethus  lin- 
eatus. 

ForficuUdae.  ^5^     Arcyptera    platyptera  ̂   Mecostethus 

415.  Spongophora    bipunctata  =  Forficula       platypterus. 

percheroni.  Aicjptera  gracilis  =  Mecostetlius  gracilis. 

Labia  minuta  =  Labia  minor.  464-     Caloptenus  femur  rubrum  =  Melano- 
plus  femur  rubrum. 

Blatttaae.  ^gj     Caloptenus       punctulatus  —  Melano- 

416.  Stylopjga  orientalis  =  Same.  plus  punctulatus. 

Periplaneta  americana  =  Same.  Caloptenus  bivittatus  =  Melanoplus  femo- 

417.  Platamodes       unicolor  =:Ischnoptera       ratus. 
u'hleriana.  4^6.    Acridium     alutaceum  =  Schistocerca 

418.  Ectobia       germanica  =  Blatta      ger-       alutacea. 
manica.  4*57'    Acridium        ruljiginosum  ^=  Schisto- 

Ectobia      lithophila  =  Ischuoptera     uhler-  cerca  rubiginosa. 

iana.  4^S.    Oedipoda  Carolina  =  Dissosteira  car- 

419.  Ectobia      flavocincta  ^  Phyllodromia  olina. 
borealis.  Oedipoda   phaenicoptera  ^  Hippiscus     tu- 

422.  Pycnoscelus    obscnrus=  Pycnoscelus       berculatus. 
surinamensis.  469-    Oedipoda  rugosa  =  Hippiscus    rugo- 

„  .  ,  sus. P/iasmtdae.  ^   j-      j  .1       ,  a      1  ■  n 
Oedipoda  xanthoptera  =  Arphia   xanthop- 

423.  Diapheroniera  feniorata  =  Same.  tera. 

470.    Oedipoda    sulphurea  =  Arphia     sui- ter/(^/;V/^(?.  , 

phurea. 454.  Opomala      brach3'pteia  =  Pseudopo.  Oedipoda  aequalis  :=  Spharagemon  collare. 
mala  brachyptera.                                                              471.   Oedipoda       verruculata  =  Circotettix 

455.  Chloealtis  conspersa  =:  Same.  verruculatus. 
Chloealtis  viridis^  Uichromorpha  viridis.  472.    Oedi|)oda   maritima  =  Trimerotropis 

Chloealtis  punctulata  =  Dichromorpha  vir-  maritima. 

idis.  Oedipoda      marinorata  =:  Scirtetica     niar- 
456.  Stenobothrus  curtipennis  ̂   Same.  morata. 
Stenobothrus    melanopleurus  ^  Chloealtis  Oedipoda   eucerala  =  Psinidia    fencslralis. 

conspersa.  Oedipoda  pellucida  =  Camnula  pellucida. 

457.  Stenobothrus     longipennis  ̂   Steno-  473.    Oedipoda      sordida^Encoptolophus 
bothrus  curtipennis.  sordidus. 
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474.  Tettix  granulatus  =  Same. 
Tettix  ornatus  =  Same. 

475.  Tettix  triangularis  =  Tettix  ornatus. 
Tettix  cucullafus  =  Paratettix  cucullatus. 

477.    Tettigidea   lateralis  =  Tettigidea  par- 
vipennis. 

449.     Conoceplialus  robustus  =  Same. 
451.  Xiphidium  fasciatum  =  Same. 
Xiphidium  brevipenne=  Same. 

452.  Orchelimum    vulgare  =Orchelimum 

agile. Orchelimum       conciiinum  =  Orchelimum 

Tettigidea   polymorpha  =  Tettigidea    par-       herbaceum. 
vipennis. 

47S.  Batrachidea  cristata=Nomotettix  cris- 
tatus. 

479.  Batrachidea  carinata=Nomotettix 
cristatus. 

Lociistidae. 

434.   Ceuthophilus  maculatus=  Same. 
Ceuthophilus  brevipes— Same. 

444.  Cjrtophyllus  concavus=Cjrtophyl- 
lus  perspicillatus. 

Phylloptera  oblongifolia  =  Ambljcorjpha 
oblongifolia. 

445.  Phylloptera  rotundifolia  =  Ambljco- 
rvpha  rotundifolia. 

447.  Microcentrum  affiliatum  =Microcen- 
trum  laurifolium. 

448.  Phaneroptera  curvicauda  =  Scud- 
deria  curvicauda. 

449.  Conoceplialus  ensiger=  Same. 

453.  Orchelimum      glaberrimum  =  Same. 
Thyreoiiotus         pachymerus  =  Atlanticus 

pachymerus. 
454.  Thyreonotus       dorsalis  =  Atlanticus 

dorsalis. 

Gryllidae. 

425.  Tridactylus  terminalis=  Same. 

426.  Gi'yllotalpa  borealis  =  Same. 
Gryllotalpa  longipennis  =  Gryllotalpa  bo- 

realis. 

427.  Gryllus  luctuosus  =  Same. 
Gryllus  abbreviatus  =  Same. 
Gryllus     angustus  _  Gryllus   abbreviatus. 

428.  Gryllus  neglectus  =  Same. 
Gryllus  niger  —  Gryllus      pennsylvanicus_. 

430.  Nemobius   vittatus  =  Nemobius    fas- 
ciatus. 

Nemobius  fasciatus  =  Same. 

431.  Oecanthus  niveus  =  Same. 

LIFE  HISTORIES  OF  NORTH  AMERICAN  GEOMETRIDAE.— XIV. 

BY  HARRISON  G.  DYAR,  WASHINGTON,  D.  C. 

Eois  suava/a  Hulst.  —  This  species  was 
described  by  Dr.  Hulst  from  the  moths  bred 
from  the  larvae  here  described. 

Eff:S^-  Elliptical,  rounded,  only  slightly 
flattened,  one  end  distinctly  smaller,  the 

other  (micropylar)  scarcely  flattened,  not  at 
all  truncate.  Reticulations  distinct,  strongly 
raised  and  thick,  uniform, roundly  hexagonal, 

alike  throughout  except  just  at  the  micropyle 
where  they  become  small  and  delicate  ;  they 
are  somewhat  coarser  over  the  rest  of  the 

large  end.  Delicate  blue-green,  only  slight- 
ly shining.  Size  .8  X  -6  X  .5  mm.  Later  a 

few  red  specks  appeared;  still  later  the  color 

became  white  with  an  irregular  green  mark 
on  the  side  and  indistinct  red  specks  at  the 

large  end. 

Stage  I.  Head  flat  before,  round,  a  shal- 
low notch  on  the  vertex,  the  vertex  and 

sides  of  equal  width.  White  on  face,  banded 
around  the  vertex  and  sides  with  brown- 

black;  mouth  dark;  width  .3mm.  Body 
moderately  slender,  the  legless  segments 
well  drawn  out,  normal.  White  with  seven 
broad,  black,  transverse  bands  as  wide  as  the 

intervening  white  spaces.  Joints  2  and  3 

white,  the  cervical  shield  large,  concolor- 

ous  ;  joints  4  to  10  broadly  black  banded  cen- 
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trally,  the  bands  incised  and  nearly  inter- 
rupted by  the  subventral  fold,  that  of  joint 

lo  completely  so.  Edges  of  bands  irregular, 

but  not  diffuse.  Legs  all  white,  the  abdom- 
inal ones  with  dusky  shield.s;  anal  plate 

white.  Tubercles  small,  dark,  the  setae 

short,  stiff  with  swollen  tips.  Segments 

finely  annulate,  as  much  as  20;  incisure  part 

of  segments  smaller  than  the  central  part. 
Six  setae  on  cervical  shield;  ia  and  iia  of 

thorax  small,  the  rest  normal,  no  subprimar 

ies.  On  feeding,  the  white  parts,  except  the 
thorax,  become  faintly  greenish;  the  black 
bands  pale  a  little  and  a  darker  patch  appears 
anteriorly  subdorsally  between  warts  iand  iii. 
Thorax  in  some  a  little  tinted  with  salmon 

color.  Still  later  the  bands  are  pale  slaty,  a 

narrow  brown  addorsal  streak  appears  and 

some  brown  flecks  subdorsally  and  subven- 
trally. 

Stage  II.  Head  white  with  a  few  black 
specks,  the  larger  ones  forming  an  arc  from 
ocelli  above  apex  of  clypeus;  rounded,  not 
bilobed;  width  .5  mm.  Body  white,  the 

food  showing  faintly  green;  posterior  rims 
of  joints  S  to  9  ocher  yellow;  a  fine  double 
blackish  dorsal  line,  cut  at  the  incisures,  the 

ends  bent  in  to  form  a  series  of  dorsal  paral- 
lograms,  the  cuts  only  at  the  ocherous  inci- 

sures; a  series  of  black  subdorsal  spots,  a 

small  double  one  anteriorly  and  two  larger 
single  ones  medially  and  posteriorly  on  the 

segments,  the  latter  joined  by  a  slaty  shade 

into  a  somewliat  dumbbell-shaped  spot,  the 
marks  confused  and  contracted  at  the  ex- 

tremities. A  similar  subventral  row,  but 

smaller  and  the  anterior  spot  obsolete;  a 

medio-ventral  line,  double,  widened  a  little 
in  the  centers  of  the  segments.  The  ends, 

joints  2  to  4  and  10  to  13  and  feet  appear 
simply  white,  peppered  with  black.  Later 
the  ventral  ground  color  is  pale  green,  the 

dorsal  pale  blue. 

Stage  III.  Head  round,  white  with  a  few 
black  dots,  three  on  each  side  of  clypeus,  a 
curved  row  of  four  from  behind  ocelli  to  apex 

of  lobe  and  a  smaller  pulverulent  one  on  the 

posterior  edge;  width  9.  toi.omm.  Body 

bluish  white  dorsally,  pale  green  ventrallj', 
the  incisures  of  joints  5  to  10  with  bright 

orange  bands;  marks  black,  finely  streaked 
on  the  numerous  (about  25)  annulets,  dorsal 

loops,  subdorsal  spots  (the  two  posterior 
joined)  and  ventral  spottings  as  before. 
Tubercles  and  setae  black,  obscure,  the  latter 

rudimentary  ;  iv  stigmatal  posterior.  There 
are  slight  orange  blotches  in  the  somewhat 

broadly  pale  stigmatal  region.  Ends  with 
double  dorsal  and  single  lateral  streaked 
lines. 

Stage  IV.  No  essential  change.  Head 

1.4  mm.,  darker,  the  orange  marks  more  ex- 
tensive. Head  rounded,  bilobed,  clypeus  a 

little  depressed;  head  erect,  free  from  joint 

2.  Body  pale  greenish  white  in  ground,  but 

the  inarkings  predominant.  Slender,  uni- 
form, cylindrical,  the  segments  about  25- 

annulate,  all  the  marks  cut  into  patches  by 
the  annulets.  Double  dorsal,  broad  lateral 

and  broad  obscurely  double  subventral 

bands,  broken  into  the  loops  and  spots  of 
the  previous  stages,  but  less  distinctly,  being 

more  connected.  Orange  in  the  extended 
incisures  and  more  or  less  of  it  also  dorsally 
and  laterally  and  even  ventrally  in  spottings 
between  the  black  marks.  Cervical  shield 

and  plates  without  orange.  Anal  plate  and 

legs  more  finely  spotted.  Tubercles  small 
and  with  spiracles  black.     Setae  obsolete. 
Pupation  in  the  ground.  Food  plant 

Randia  nculeata.  Larvae  from  Palm 

Beach,  Florida,  eggs  Jan.  12,  mature  larva 
Feb.  17,  though  others  lingered  much  later. 
Probably  breeds  continuously. 

Occurrence  of  Machilis  variabilis  in 

M.MNE.  —  It  may  be  as  well  to  note  the  occur- 
rence of  this  Thysanuran  in  Maine.  I  was 

informed  by  Dr.  H.  S.  Pratt  that  he  had 
found  several  of  them  running  over  the  rocks 

at  Little  Flying  Point,  Freeport,  Maine,  and 
from  his  account  I  have  no  doubt  it  is  this 
insect.  It  has  not  before  been  recorded  north 

of  Salem,  Mass.  —  A.  S.  Packard. 
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THE    HABITS    OF    MYRMECOPHILA    NEBRASCENSIS    BRUNER* 

HY    WILLIAM    MORTON    WHEELER,  AUSTIN,  TEXAS. 

Among  the  many  insects  now  known  to 

live  as  guests  in  the  nests  of  ants  the 

diminutive  crickets  of  the  genus  Myrme- 

cophila  are  in  several  respects  remark- 
able. First,  they  are  cited  as  the  only 

members  of  the  great  Orthopteran  order 
that  have  come  to  live  with  the  most 

social  of  the  Hynienoptera  t ;  second, 

the  males  of  tiie  species  of  Myrmecophila 

have  long  been  all  but  unknown,  and 

third,  the  nature  of  the  relationship  of 

these  little  Gryllids  to  their  emmet 

hosts  has  not  been  determined  up  to  the 

present  time. 
In  the  November  number  of  Psyche 

for  1899,  Mr.  Scudder  publislied  a 

monograph  of  the  known  North  Ameri- 
can species  of  Myrmecophila.  This 

will  undoubtedly  encourage  further  work 

on  tliis  interesting  genus  along  taxo- 
nomic  lines.  In  the  present  paper  I 

wish  to  call  attention  to  the  peculiar 

habits  of  one  of    tlie    species,   tJ/.    ncb- 

*  Contributions  from  the  Zoological  Laboratory  of  the 
University  of  Texas.     No.  7.     Director,  W.  M.  Wheeler. 

T  This  statement  now  requires  qualification.  In  a  forth- 

coming paper  I  shall  describe  another  Orthopteran  genus, 
represented  by  a  diminutive  cockroach,  which  lives  as  a 

myrmecophile  in  the  fungus  gardens  of  the  leaf-cutting 
ant  of  Texas  {^Attafcrvens  Say). 

rasa-nsis  Bruner,  which  is  very  common 
in  the  vicinity  of  Austin,  Texas.  Here 

it  may  be  found  in  the  nests  of  no  less 

than  five  very  different  species  of  ants. 

It  is  most  abundant  in  company  with 

Formica  fit  sea,  var.  nconifibarhis  Mayr  — 

sometimes  as  many  as  20  or  30  individ- 

uals occurring  in  a  single  nest  —  less 

abundant  in  the  nests  of  the  Texan  agri- 
cultural ant  {Fogonomyrmex  barbaius 

.Sm.)  — and  rare  in  the  nests  of  Campo- 
notiis  castanais  Latr.,  the  Ponerine  Fachy- 

condyla  harpax  Fab.  and  a  species  of 
Cremastogaster.  Its  true  host  in  this 

vicinity  is  undoubtedly  F.  fiisca  var. 

neon/fibarbis,  which  digs  its  galleries 
under  stones  on  moderately  moist  hill- 
slopes  in  the  shade  of  the  cedars  and 

live  oaks.  Since  nests  of  all  the  dif- 

ferent species  of  ants  above  mentioned 

may  be  found  very  near  one  another,  it 

is  probable  that  the  crickets  occasion- 

ally seen  in  the  nests  of  Pachycondyla 
and  Camponotus  are  vagrants  that  have 
invaded  strange  territory. 

These  data  on  the  occurrence  of  Af. 
7icbrascensis  are  of  some  interest  since 

they  extend  both  the  geographical  and 

symbiotic  range  of  the  species.  Hither- 

to, according  to   the  data   accumulated 
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by  Mr.  Scudder,*  it  was  known  to 
occur  in  Minnesota  (Lugger),  Nebraska 

(Bruner)  and  New  Mexico  (Cockerell). 
Tlie  addition  of  one  of  the  Gulf  states, 

in  wliich  no  members  of  tlie  genus  liad 

been  found,  carries  the  species  to  its 

southernmost  boundary.  Heretofore  it 

has  been  taken  only  in  the  nests  of 

Formica  exsectoides  Forel  (in  New  Mex- 
ico) and  with  some  ants  which  Bruner 

incorrectly  referred  to  F.  rtifa.  Per- 

gande  believes  that  it  "  equally  fre- 
quents the  colonies  of  Formica  puberula 

Em.,  Form,  intcgroides  Em.,  Form,  ruhi- 
ginosa  Em.  and  possibly  other  forms 

belonging  to  the  great  Rufa  group."! 
The  males  of  the  European  species 

of  Myrmecophila  are  so  rare  as  to  be 
almost  unknown.  Scudder  says  (loc. 

cit.,  p.  428):  "Although  two  species  of 

the  genus  are  known  in  Europe,  and 
one  of  them  is  not  uncommon,  Brunner 

von  Wattenwyl  says  the  male  is  un- 
known to  him,  Saussure  has  but  once 

seen  one,  and  this  was  destroyed  before 

he  could  describe  the  genitalia,  and 

Fischer  of  Freiburg  has  seen  the  males 

of  one  species  only,  and  in  his  classical 

work  refers  to  it  only  by  the  words : 

"  lam.  supraanalis  mihi  non  rite  visa.  " 

It  is,  however,  figured  in  Cuvier's  Regne 

Anim.,  Disc.  ed.  pi.  82,  fig  2."  Even 
Wasmann,  who  has  devoted  special 

study  to  the  guests  of  ants,  cites  the 

medium  sized  individuals  of  the  Euro- 

pean   M.    accrvonim    as    doubtfully   be- 

longing to  the  male  sex.*  In  the 
United  States,  however,  the  males  of 

Myrmecophila  are  not  uncommon. 

Among  forty  specimens  Scudder  found 
sixteen  males,  and  these  represented  all 
but  one  of  the  five  North  American 

species. 
The  males  of  M.  ncbrasccnsis  are  very 

common  at  Austin.  They  bear  to  the 

females,  I  should  say,  the  ratio  of  about 

one  to  seven  or  eight.  That  the  some- 

what smaller  individuals  without  oviposi- 

tors and  with  a  large,  apically  cleft  sub- 
genital  plate  are  really  the  males  is  shown 
in  sections.  During  April  and  May 

the  testes,  in  active  spermatogenesis,  to- 

gether with  a  huge  accessory  gland  con- 
sisting of  a  radiating  tuft  of  tubules,  fill 

out  nearly  the  whole  abdominal  cavity 

of  the  insect.  The  gland  must  have 

some  important  function  connected  with 

reproduction  but  this  could  not  be  de- 
termined. 

At  this  same  period  of  the  year  the 

abdomen  of  the  female  Myrmecophila  is 

found  to  contain  a  few  very  large  ellip- 
tical white  eggs,  in  form  and  size  not 

unlike  the  eggs  of  the  ants  among  which 
the  crickets  live.  I  have  not  been  able 

to  observe  the  insect  in  the  act  of  ovi- 

positing. She  probably  thrusts  her  eggs 

into  the  moist  compact  soil  that  forms 

the  walls  of  the  galleries  of  the  ants  ' 
nest.  The  eggs  must  hatch  about  the 

first  of  June,  as  I  have  seen  the  young, 
about  one  fifth  to  one  fourth  grown  by 

*loc.  cit.  p.  427. 

t  Scudder,  loc.  cit.  p.  42S. 

*Kritisches   Verzeichniss  der  myrmekopliilen  imd  ter- 

mitoplulen  Anliropoden.    Berlin,  1894,  p.  176. 
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June  2  2ncl.  They  are  paler  and  rela- 
tively somewhat  narrower  than  the  adults. 

My  observations  on  the  habits  of  Myr- 
mecophila  began  early  in  March  of  the 

present  year.  The  little  crickets  were 
taken  from  the  Formica  nests  and  placed 

in  artificial  nests  of  Pogonomyrmex,  an 

ant  of  slower  movements  and  in  many 

other  respects  more  satisfactory  for  pur- 
poses of  observation  than  the  Formica. 

At  first  I  used  nests  consisting  of  large- 
mouthed  glass  jars  containing  some  earth 

in  which  the  ants  readily  dug  their  gal- 
leries and  chambers,  sometimes  next  to 

the  glass;  but  quite  as  often  where 

their  occupants  could  not  be  seen.  The 

crickets  placed  on  the  earth  at  once 

crept  down  into  the  galleries  and  could 

be  seen  only  from  time  to  time  moving 

about  unmolested  among  the  ants  and 

along  tire  walls  of  the  burrows.  This 

did  not  satisfy  me,  so  I  abandoned  these 
earthen  nests  for  cement  nests  of  the 

Janet  pattern.  I  had  no  occasion  to  re- 
gret this  change  as  it  enabled  me  to 

observe  the  insects  for  hours  at  a  time 

without  disturbing  them,  especially  in 

the  lamplight,  of  which  both  the  ants 

and  the  crickets  seem  very  fond.  The 

following  from  my  notebook  is  one  of  a 
number  of  similar  observations. 

April  3rd.  Placed  in  the  Pogonomyr- 
mex nest  twenty  Myrmecophilas,  eight 

or  ten  of  which  had  been  squeezed 

or  had  lost  one  or  both  saltatory  legs 

during  capture.  All  the  disabled  individ- 
uals were  at  once  seized  and  dispatched 

in  so  vindictive  a  manner,  that  I  could 

not  doubt  that  the  ants  were  irritated  by 

the  pungent  nconijibaibis  nest-odor  still 
clinging  to  the  crickets.  In  an  instant 

all  the  ants  in  the  compartment  of  the 

nest  had  gathered  in  little  groups,  each 

devouring  a  Myrmecophila.  The  un- 
injured crickets  made  not  the  slightest 

attempt  to  escape  but  felt  themselves 

perfectly  at  home  as  soon  as  they  set 
foot  on  the  floor  of  the  nest.  Their 

adaptation  to  a  new  nest  and  to  an  ant 

of  larger  size  and  belonging  to  an  entire- 
ly different  subfamily  from  their  former 

host,  was  immediate  and  complete.  With 

constantly  vibrating  antennae  they  be- 

gan dodging  in  and  out  among  the 

little  groups  of  assembled  ants.  From 
time  to  time  one  of  them  would  be  seen 

cautiously  approaching  an  ant,  that  was 

busy  with  its  dinner  of  Myrmecophila, 

and  fall  to  nibbling  at  its  legs  or  the  tip 
of  its  abdomen.  There  could  be  no 

doubt  that  the  cricket  derived  some  ben- 

efit from  the  oily  secretion  covering  the 

surface  of  the  ant's  body.  At  first  the 
ant  disregarded  this  nibbling,  which 

probably  resembles  the  attentions  of 

the  toilet  habitually  received  from  sis- 

ter ants,  but  the  cricket's  scraping  man- 
dibles and  maxillae  soon  grew  annoying 

and  the  ant  would  either  move  away  or 

turn  its  head,  open  its  mandibles  and 

make  a  lunge  at  the  Myrmecophila 

like  a  large  dog  annoyed  by  a  puppy. 

I!ut  before  the  huge  mandibles  had 

closed,  the  cricket  was  far  away,  already 

nibbling  at  the  abdomen  of  some  other 

ant.  Tke  cricket  can  get  at  only  the 

legs  and  abdomen  of  its  host,  since  the 

spreading  legs  prevent  it  from  reaching 
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the  thorax.  It  often  stands  on  its  hind 

legs,  as  represented  in  the  figure,  and 

places  its  fore  legs  on  the  ant's  leg,  in 
order  to  reach  the  femur  or  tibia.  For 

very  obvious  reasons,  it  avoids  nib- 

bling at  or  even  approaching  the  ant's 
head.  It  is  always  alert,  as  if  perpet- 

ually aware  of  clanger  and  ready  to 

dodge  at  the  slightest  movement  made  by 
the  ant. 

The  crickets  do  not  derive  all  their 

sustenance  from  cleansing  their  hosts. 

In  earthen  nests  they  are  often  seen 

haunting  even  the  galleries  that  have 

been  abandoned  by  the  ants,  scrutiniz- 
ing the  walls  and  nibbling  at  them  from 

time  to  time.  There  can  be  no  doubt 

that  they  find  here  the  same  substance 
which  covers  the  ants,  for  the  walls  of 

the  galleries  of  a  populous  nest  soon  be. 

Myrtnccophila  in  the  act  of  feeding  on  tlie  integumentary  secretion  of  the  agricnltural  ant. 

Occasionally  in   the  narrow  confines  come   greasy  from   the   attrition   of   the 

of  an  artificial  nest  the  ants  do  succeed  constantly    passing    ants.       Sometimes 

in  capturing  and  devouring  one  of  their  the  crickets   may   be    seen    nibbling    at 

vigilant  little  guests,  but  the  fact,  that  dead   ants  that  have  been    temporarily 

of   tiie  eleven   sound   crickets  left  after  abandoned  in  the  galleries  or  placed  on 

the  above  observation  was  made,  eight  the   kitchen-midden   of    the    nest.     The 
were  still  alive  June  22nd,  when  I  had  intestine   of    a    Myrmecophila    which    I 

to  discontinue   my  observations  for  the  dissected  was  found  to  contain   oil-glob- 

summer,  shows  that  the  crickets  are  ex-  ules  and   a  granular  whitish   substance, 
tremely  expert  in  keeping  out  of  danger.  It  is  possible  that  one  or  both  of  these 

The  attitude  of  the  ants  during  all   this  may  be   the   products  of  integumentary 

time  underwent  no  change  so  far  as  I  glands   like  those  described   by    Janet.* 

could  observe,  for  they  would   still   oc-    
,         ,                              1-1  *  Sur  le  Systfemeglandulaire  cles  Fourmis.  Compt.  Rend. casionally  make  lunges  at  the  crickets,  uebd.  der  .'icad.  Sci.  T.  .,8.  p.  989,  1894. 
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It  is  an  estal)lislied  fact  that  ants  when 

moving  to  a  new  nest  will  take  with  them 

certain  of  their  guests  like  their  Aphides, 

and  the  singular  beetles  of  the  genera 

Claviger,  Paussus,  etc.  Myrmecophila 

can  lay  claim  to  no  such  consideration. 

When  a  colony  of  Formica  nconijibarhis 
moves,  the  crickets  are  all  left  behind. 

The  heavy  floods  of  the  past  spring 

gave  me  an  excellent  opportunity  to  con- 

vince myself  of  the  truth  of  this  state- 
ment. Many  of  the  nconifibinhis  nests 

which  I  was  in  the  halait  of  visiting,  were 

submerged  during  the  night  by  a  rapid 
rise  of  one  of  the  creeks  near  Austin. 

The  following  day,  when  the  water  had 
subsided,  I  found  that  the  nests  had 

been  completely  deserted  by  the  ants, 

but  nearly  all  of  them  still  contained 

numerous  Myrmecophila  wandering  in 

and  out  of  the  galleries  under  the  stones 

as  if  notliing  had  happened.  I  have  also 
seen  the  crickets  left  behind  in  other 

ncunifibinbis  nests  which  were  on  higher 

ground  and  had  been  deserted  for  rea- 
sons unknown  to  me.  These  observations 

may  explain  a  note  quoted  by  Mr.  Scud- 
der  concerning  M.  orcgoneiisis  IJruner. 
Dr.  Fletcher  informed  him  that  this 

species  is  "  common  in  IJritish  Columbia 
under  almost  every  slab  of  wood  in  some 

places,  whether  there  are  ants  there  or 

not."  I  doubt  the  occurrence  of  Myrme- 

cophila outside  of  ants'  nests. 
It  is  evident  from  the  facts  above  re- 

corded that  the  ants  would  gladly  forego 

the  company  of  their  little  nest-mates, 
but  unless  they  resort  to  moving  the 

wiiole    colony,    they    are    compelled    to 

tolerate  them  for  a  very  simple  reason. 

The  ants  with  their  long  bodies,  incapable 

of  much  lateral  Hexure,  always  walk  or 

run  in  long,  straight  or  sinuous  paths, 

and  are  quite  unable  to  turn  sharply 

about,  whereas  the  short-bodied  crickets 

move  in  a  complicated  zig-zag  path 

made  up  of  very  short  lines  and  abrupt 

angles.  This  seems  to  be  the  key  to 

the  symbiosis  of  the  two  insects:  the 

ant  and  the  cricket  manage  to  get  on  to- 

gether in  the  limited  space  of  an  ants' 
nest  because  they  have  very  different, 

and,  as  it  were,  interdigitating  modes  of 

progression.  Since  the  ants  are  quite 
able  to  clean  themselves  and  one  another 

and  even  take  delight  and  spend  much 

time  in  this  employment,  they  probably 

derive  little  or  no  advantage  from  their 

cricket  guests.  The  crickets,  however, 

cannot  get  on  without  the  ants  and  the 

greasy  walls  of  their  burrows.  The 
symbiosis  is  thereforeof  a  unilateral  type 

and  would  seem  to  belong  in  the  category 

of  relationships  called  "Metoekie"  or 
"Synoekie"  by  Wasmann.  It  is,  in 
fact,  a  relationship  but  slightly  in  ad- 

vance of  that  of  the  Collembolan  Cy- 

pJiodcira  {Bcckia)  albinos  Nic.  which 

appears  to  obtain  its  entire  sustenance 

from  the  walls  of  the  ants'  burrows  with- 
out extending  its  attentions  to  the  integ- 

ument of  the  ants. 

University  of  Texas, 

Austin,  Tex.,  June  22nd,  igoo. 

*  Die  Myrmekopliilen  uiid  Ternnlophilen,  Compt.  Rend, 

des  Stances  dii  .-jnle  Collgr.  internat.  Zool.  Jxyde  16-21 
Sept.     1895.     I.eyden.     i8q6.    p.  412. 
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THE    DISTRIBUTION    OF    LEPTYSMA    MARGINICOLLIS    (SERV.). 

BY    SAMUEL    H.    SCUDDER,    CAMBRIDGE,    MASS. 

A  single  mature  and  one  or  two  im- 
mature specimens  of  a  Leptysma  taken 

July  13  by  Mr.  A.  P.  Morse  at  Palm 

Springs  in  Southern  California  (on 

bunch  grass  in  Palm  Canon) ,  and  a 

single  specimen  from  the  Colorado 

Desert,  Aug.  13,  sent  me  by  the  Stan- 
ford University,  had  the  pale  lateral 

stripe  so  faint  and  were  found  so  far 

west  of  the  regions  from  which  our  only 

known  i]iec\e.s,  L.  marginiconis  (Serv.), 

had  been  reported,  that  I  at  first  thought 

I  had  an  undescribed  species  before 

me.  Comparison,  however,  showed 

that  there  was  no  other  mark  of  distinc- 
tion and  this  mark  was  absent  from 

several  other  specimens  I  found  in  my 

collection,  collected  by  Crotch  about 

San  Diego,  Cal.,  that  is,  in  the  same 

or  adjoining  counties.  This  greatly 

extends  the  published  distribution  of  the 

species.     In  my  recent  Catalogue  I  gave 

this  as  the  "  Southern  States  east  of 

Mississippi."  If  I  had  gone  over  my 
collection  carefully,  I  should  have  found 

specimens  from  the  above  localities  and 

also  from  northeast  Fla.,  Feb.  (May- 

nard) ,  Ft.  Reed,  Fla.,  April  (Comstock) 

Appalachicola,  Fla.  (Thaxter),  Georgia 

(Morrison),  North  Carolina  (Shute), 

Smithville,  N.  C,  Nov.  22  (Maynard), 

Vigo  Co.,  Ind.  (Blatchley)  ,  Auburn,  Ala. 

(Baker),  Houston,  Tex.,  on  water  plants 
Belfrage),  Dallas,  Tex.,  March  6  (Boll), 

Kansas  (Uhler),  and  Nebraska  (Miss 

Walker).  Bruner  does  not  give  it  in  his 
list  of  Nebraska  insects.  It  has  also 

been  reported  from  South  Carolina 

(Stal)  and  Tennessee  (De  Haan),  and 

I  have  received  it  from  Biscayne  Bay 

Pla.  (Slosson).  The  range  should  there- 
fore have  been  stated  as  Southern 

States  from  Atlantic    to  Pacific. 

MISCELLANEOUS    NOTES    ON    COCCIDAE    FROM    WESTERN 

MASSACHUSETTS. 

BY    GEO.    B.  KING,  LAWRENCE,    MASS. 

All  of  the  Coccids  cited  below  were 

collected  in  the  vicinity  of  Springfield, 

Mass.  (Hampden  County),  by  Dr. 

George  Dimmock,  who  sent  them  to  me 

for  study,  and  the  following  records  add 

considerably  to  our  already  large  list, 

and  many  new  food  plants  are  here 
listed  for  the  first  time. 

(i)      Lccafiium      qiiercitronis     Fitch. 
Several  lots  of  this  have  been  received, 
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infesting  various  species  of  oaks,  and 
one  lot  from  Ulmus  amerkana ;  this  was 

also  infested  with  Chioiiaspis  americana 

Johnson.   L.  qiiercitroiiis  is  new  to  Mass. 

(2)  Lecaiiium  lauri  Boisd.  on  Lati- 
rus  nobilis,  new  to  Mass.,  on  a  plant  in 

the  Springfield  Natural  History  Mu- 
seum. 

(3)  Lccaniian  tiilipiferac  Cook  on 
Liriodciulioii  tulipifera,  new  to  Mass.  ; 

this  is  probably  L.  Uriodcndri  Gmel., 

1788.  Although  his  description  is  very 

poor,  Prof.  Cook's  is  not  very  much 
better  and  the  insect  should  be  rede- 
scribed. 

(4)  Lecaiiium  canadense  Ckll.  was  re- 
ceived on  elm  twigs. 

(5)  Lecanium  cockerclU  Hunter  was 
found  on  Populus  sp. 

(6)  Lecanium  armeniaciim  Craw,  on 

black  cherry  [Fruniis  serotina) .  I  find 

the  same  individual  variation  of  the  an- 

tennal  segments  as  did  Mr.  Hunter  in 

his  Kansas  specimens ;  it  is  new  to 
Mass.  Dr.  Dimmock  informs  me  that 

the  dates  of  hatching  were  from  26  June 

to  8  July,  1898. 

(7)  Lecanium  quercifex  Fitch  on  va- 
rious species  of  oak  twigs,  and  RJuis 

glabra  a  new  food  plant,  and  a  very 

common  species. 

(8)  Lecanium  corylifcx  Fitch,  on 

Corylus  americana. 

(9)  Lecanium  antcnuafum  Sign,  on 

black  oak ;  only  two  examples  of  this 

were  found,  but  Brof.  Cockerell's  notes 
are  so  clear  on  this  species,  that  there 

is  no  doubt  as  to  the  identity  of  the  spe- 
cies sent  me ;    it  is  new  to  Mass. 

(10)  A  species  very  much  like  Le- 
canium bitubcrculatum  Sign,  new  to 

Mass.,  and  needing  further  study,  was 
found  on  oak. 

(11)  Lecanium  hemisphaericum  Targ. 

on  Cycas  rej'oiuta  in  the  Springfield 
natural  history  museum. 

(12)  Fulvinaria  itmumerabilis  Ra- 

thv.  on  Qucrcus  i/icifo/ia,  Euonymus 
americana.,  and    Viburnum  dentatum. 

{11)  Fulvinaria  mac/urae  Kenn.  in 

Fitch  on  Ampelopsis  guinquefolia,  a  new 
food  plant. 

(14)  Fulvinaria  accricola  W.  and  R. 

on  sugar  maple  in  deep  woods,  new  to 
Mass. 

(15)  Kermcs  /f'/«^/V  Ckll.  one  exam- 

ple on  oak. 
(16)  Dactylopius  loiigispinus  Targ. 

on  Cycas  revoluta  in  the  Springfield 
natural  history  museum. 

(17)  Cliionaspis  americana  Johnson 
on  Ulmus  americana  with  Z.  qucrcitronis. 

(18)  Cliionaspis  ortlwlobis  Comst.  on 

Populus  grandidentata  ;  this  seems  to  be 

quite  common  at  Springfield  as  I  have 
received  several  lots. 

(19)  Cliionaspis  furfurus  Fitch  on 

Amchvhiiier  canadensis,  Populus  grattdi- 

dcntata  and  apple  ;  P.  grandidentata  is  a 

new  food  plant. 

(20)  Cliionaspis  pinifoliac  Fitch  on 
Pinus  sp. 

(21)  Myiilaspis  ulmi  L. ;  this  is  very 

common  on  ash  (^Fraxinus  americana) 
Acer  rubrum,  willow,  Populus  tremuloides, 

L'.  grandidentata,  red  root  or  New  Jersey 
tea  plant  (Ceanothus  atnericaniis)  Sassa- 

fras officinale,  and  Ohio  buckeye  {Aescu- 
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Ins  glabra) ;  the  last  four  are  new  food 

plants.  Mytilaspis  uhni  L.  (Sj-n.  AT. 
pomoruin  Bouche)  has  now  been  recorded 

throughout  the  world  from  46  different 

food  plants.  I  have  it  from  22  in 

Mass.  Chinnaspis  furfuriis  Fitch  is 

found  on  14  different  food  plants  in 
Mass. 

(22)      Aulacaspis    elcgam     Leon,    on 

Cycas  rcvohita ;  this  together  with  Leca- 
niiDii  hemisphaericum  Targ.  and  Dadylo- 
piin  /oHgispinits,  were  on  the  same  plant 

in  the  Springfield  natural  history  mu- 
seum. Previously  recorded  Coccids 

found  at  Springfield  are  Gossyparia 

ubni,  Phenacoccus  aceris,  Ripersia  ki/igii, 

Lecariium  yiigrofasdatum  and  Mytilaspis 

ulmi. 

LIFE    HISTORIES    OF    NORTH    AMERICAN    GEOMETRIDAE.  — XV. 

BY    HARRISON    G.    DYAR,    WASHINGTON,    D.    C. 

Racheospila  saltusitria  Hiilst. 

Egg  (dissected  from  motli).  Elliptical- 
strongh  flattened  above  and  below,  but 
rounded,  one  end  depressed  from  side  view  ; 

shagreened,  scarcely  reticulate  ;  size  .6  X  -5 
X  .3  mm.     Color,  orange  red. 
Stage  I.  Head  round,  slightly  bilobed, 

pale  brownish  ;  width  .25  mm.  Joint  2  high, 
collared  in  front,  the  collar  notched  centrally  ; 

otherwise  cylindrical,  smooth,  slender,  the 

segments  bent  angularly  when  walking  ;  pale 

yellowish,  shining ;  feet  normal,  short.  Skin 

rather  sparsely  minutely  granular.  No  tuber- 
cles or  setae  except  on  the  anal  feet  and  a  pair 

on  anal  plate,  pale,  slightly  enlarged  at  tips. 

Anal  plate  long,  pointed  behind,  round 
before  with  two  conical,  thick,  subanal 

prongs,  approximate  and  longer  than  the 

plate. 
Stage  II.  Head  rounded,  the  lobes 

bluntly  highly  produced,  a  wide  notch  be- 
tween ;  jellowish,  sutures  and  mouth  brown, 

ocelli  black;  width  .33  mm.  Body  cylindrical, 

joint  2  with  two  high  cones  in  front;  anal 
plate  long,  rounded,  the  thick  subanal  prongs 

projecting  beyond.  Greenish  yellow,  smooth, 

no  marks,  minutely  frosted.  Later  an  inter- 
rupted dorsal  brown  line  appears. 

Stage  HI.  Head  lobes  sharply  conically 

produced  ;  green,  shaded  with  brown  over  the 

sides;  width  .55  mm.  A  high  double  point 

on  joint  2  ;  anal  plate  elliptical,  pointed,  the 

thick  subanal  prongs  reddish.  xVll  else 

smooth,  subgranular  frosted,  green,  a  brown 

dorsal  line  represented  by  dashes  in  tlie  in- 

cisiu'es. 
Stage  IV.  Head  tlat  before,  the  lobes  pro- 

duced into  thick  conical  horns,  slightly  con- 
stricted centrally;  clypeus  rather  high;  dark 

brown,  face  frosted  with  whitish,  and  with 

frosted  streaks  over  the  lobes  especially  be- 
hind; mouth  black  brown;  width  i  mm. 

Rody  slender,  uniform,  a  large  single  green 

hump  on  joint  2  with  two  approximate,  dark 

brown  horns  on  the  summit,  a  little  reciu'ved 
outwardly.  Anal  plate  long,  pointed  behind, 

excavate  before  ;  shields  of  anal  feet  large, 

triangular,  excavate  below  posteriorly.  Feet 
of  joint  lo  small,  approximate  to  the  anal 

ones.  Body  stiff,  angular  when  walking, 

dark  green,  very  faintly  frosted  with  white 

granules  posteriorly;  a  series  of  dark  vinous- 
brown  intersegmental  dashes,  frosty  edged, 

connected  by  a  darker  green  stripe;  on  joints 
lo  to  12  these  are  contracted  to  a  continuous 

line.     Anal  plate  green  ;  thick  prongs  vinous, 
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wliile    dusted.     Thoracic     feet     brown.     No  the   I.Tival   st.nge.     Stage  IV  in   one  e.xample 

tubercles  or  setae.     Spiracles  niinnte,  brown.  lasted  fonr  weeks. 

Central  segments  long  drawn  out,  tlie  ends 
contracted. 

Stitffe  V.     Head  lobes  produced  into  high 

cones  as   before  but  each   with   a  blunt    low  Mr.  Samuel  Henshaw  sends  the  following 

protuberance    before   and  a  little   inwardiv;  additions  (species  or  localities)  to  the  List  of 
mos.sy   granular,     minutely     mottled    wliile.  New   England   Orthoptera   published    in   the 
brown  and  black,  finely,  pulverulenllv  ;   width  Septeinher  Psyche. 
1.7    lum.     Thoracic   feet    colored    like    head,  Labia  burgessi  Boston,  Mass. 

short,  held  close  to  it.     Joint  2   horned  with  Iscknofteya  fennsylvauica  Rhode  Lsland. 

two    bark    gray    points    at    the    tip.     A    low  Nyciobora  sericea    Springfield,  Mass. 
double  blackish   lump  below  the  spiracle  of  Pcrtplancta  aii^tralasiae  Welleslev,  Mass. 

joint  6  corresponding  to  tubercles  iv  and   v,  Stagmomaniis  Carolina  Rhode  Island, 

varying   in   development   in    different    speci-  ^<'/««//<«.? /inc//v;«c;-Hi  Brookline,  Mass. 
mens.     Ends    much   contracted,    the   central  Oecanthus     quadripunctatns     Cambridge, 

part    long  drawn  out,  slender.     Feet  short;  Blue  Hill,  and  Nantucket,  Mass. 

anal  plate  pointed  cordate;  anal   leg  shields  Ot'rff«/'//«.<  «i'^/-;'("or«/5  Jaffrey,  N.  H.,  Cam- 
trilobate.       Leaf      green,      minutely      white  bridge  and  Blue  Hill,  Mass. 

frosted    with    dense    granules,   pait  of  them  Oecanthus  a7igi{stipen7iisCa.m\)Y\i\'je,'^\v.f,'i. 
green;    a    .series   of    small    dorsal    interseg-  OerrtwMw.f^/;//' Gloucester,  Mass. 
mental    black-vinous    streaks    with    whitish  Gryllotnlpa  boreulis  \'t. 
frosted  edges.     Tubercles  indicated  by  dark 

spots,  themselves  obsolete.     Joints    10  to   13  MANTIS    RELIGIOSA    IN    AMERICA, gray   and    brownish    shaded ;    a    dark    patch 

before  the  foot  of  joint  10  ;  venter  pale.     The  Prof.   M.   V.  Slingerland   h.is  just  sent  me 
larva  is   a  remarkable   mimic   of   the  young  for  determination   a  female  specimen   of  this 

twigs  of  its  food  plant,  Condalin  fcrica.  insect,  reared    at  Ithaca  from   eggs  received 
Cofoow  an  imperfect  net  of  threads  between  from   Rochester,  N.   Y.,  where,  according  to 

leaves.     Pupa  light  brown  with  darker  cases  him,  ■■the  insect  has  established  itself."     It 
and  a  broken  dorsal  line.     Larvae  from  Palm  is  the  first  time  it  has  been   reported  in  the 

Beach,  Florida;  stage  I  found  Feb.  26th,  ma-  New  World  so  far  as  I  know.     It  occurs  in 
ture  larva  May   15th,  the  growth   very  slow  southern   Europe  and   in   Asia  as  far  as  Hin- 

for   a   subtropical    insect.      Probably    breeds  dustan  and  Java  and  in  Africa  as  far  south  as 

continuoush',  though   much    lime  is  spent  in  Zanzibar.                                           .S.  //.  Scnddcr. 

Guide  to  the  Genera  and  Classification  of  tlie  Ortlioptera  of  Nortli  America 

north  of  Mexico.     By  Samuel  H.  Scudder.     90  pp.     8°. 
Contains  keys  for  the  determination  of  tlie  higher  groups  as  well  as  the 

nearly  200  genera  of  our  Orthoptera,  with  full  bibliographical  aids  to  further 

study.     Sent  by  mail  on  receipt  of  price  $1.00. 

E.  W.  WHEELER,  30  Bovlston  Strei£T,  Camisridge,  M.\ss. 
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SOME  INSECTS   OF  THE  HUDSONIAN  ZONE  IN    NEW   MEXICO.  —  I. 

From  Aug.  i  to  4  of  the  present  year 

my  wife  and  I  had  an  opportunity  to 
collect  the  almost  unknown  fauna  and 

flora  of  the  Hudsonian  Zone  in  New 

Mexico.  The  locality  visited  was  the 

summit  of  the  range  between  the  Pecos 

and  Sapello  rivers,  near  the  headwaters 
of  the  Pecos.  This  is  the  main  divide 

between  the  Rio  Grande  and  Mississippi 

river  systems,  and  has  an  elevation  of 
about  iijoco  ft.  The  sides  of  the 

range,  from  about  8000  ft.  upwards, 

possess  a  very  uniform  fauna  and  flora, 

belonging  to  the  Canadian  Zone.  When 
we  arrive  at  the  summit  however  we  find 

a  tableland  of  moderate  width,  inhab- 

ited by  a  very  different  set  of  organ- 
isms. The  plants  have  the  low  stature 

and  large  flowers  so  characteristic  of  al- 
pines,  the  bees  are  nearly  all  Boinbus 

and  among  the  butterflies  we  see  7\ir- 
nassius,    Bieiithis    and    Collas    scuddcri. 

The  plants  and  mollusca  will  be  re- 
ported on  elsewhere,  but  the  insects  and 

arachnids  will  all  be  enumerated  in  the 

following  pages,  the  several  groups  hav- 
ing  been  kindly  worked    up    by    those 

who  are  most  familiar  with  them. 

When  the  series  of  articles  has  been 

completed,  it  may  be  possible  to  add 

some  comments  of  a  general  nature. 
T.  D.  A.  Cocker  ELL. 

ARACHNIDA. 

1!Y  NATHAN   BANKS. 

Araiicida. 

Pardosa  glacialis  Thoreli.  One  fe- 
male. Known  from  boreal  and  sub- 

boreal  regions. 

Xysticus  gulosus  Keys.  One  young 

specimen.  Known  from  a  large  part  of 
our  country. 

Dictyna  sp.     One  female. 

Erigone  sp.     One  female. 

Prosthesima  sp.  Several  young 

specimens;  near,  and  possibly  identical 
with,  P.  hlanda  Bks. 

Phahingida. 

Homolophus  biceps  Thoreli.     Five 

specimens  ;  previously  known  from  Col- 
orado, Wyoming,  and  Montana. 
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NEUROPTERA. 

BY    NATHAN    BANKS. 

Perliilae. 

Nemoura  sp.  One  specimen,  close- 

ly related  to  the  Eastern  N.  albidipcnnis 
Walk. 

Trkhflptcra. 

Limnophilus  cockerelli  n.  sp. 

Head  yellowish;  tacc  with  much  yellow 

and  some  long  black  hair,  yertex  with  long 

yello%y  bristles ;  antenna  yellowish,  feebly- 
annulate  with  brown,  basal  joint  long,  brown 

on  its  outer  side;  thorax  yellowish,  ̂ vitll  yel- 

low hair  and  bristles;  abdomen  brown,  yel- 
lowish at  apex;  legs  light  yellow,  tips  of 

tarsi  more  red-brown,  on  the  lo\yer  outer  side 

of  each  anterior  femur  is  a  short  rather  in- 

distinct brown  line;  spines  black,  numerous 

and  rather  short ;  spurs  yellowish,  2-3-4, 
not  long.  Wings  of  moderate  length  and 
width,  not  prominently  truncate  at  the  tips  ; 
nearly  uniform  dirty  yellowish,  surface  with 

fine  yellow  hair,  yeins  and  margins  with 
black  bristles;  veins  in  middle  part  of  wing 

mostly  brown,  often  interrupted  with  pale, 

other  veins  pale  yellowish;  costal  region  un- 

marked, pterostigma  concolorous  with  rest 

of  wing;  discal  cell  is  no  longer  than  its  ped- 
icel; hind  wings  hyaline. 

Length,  io-i2  mm. 

Two  specimens  from  top  of  range 

between  Sapello  and  Pecos  River, 

N.  Mex.,  2  Aug.,  altitude  about  11,000 

ft.  In  general  appearances  this  species 
is  similar  to  a  pale  L.  sitchensis  Kol., 

but  distinct  by  unmarked  pterostigma, 
shorter  discal  cell,  mark  on  basal  joint 

of  antenna,  and  line  on  fore  femur.* 

*  It   will    be   observed    that   we    have    Litniiopliilus   in 

Trichoptera,   while    Mr.    Coquillett,    in  a    later    section 

ORTHOPTERA. 

BY  SAMUEL  H.  SCUDDER. 

The  Orthoptera  are  all  Acridiidae  and 

all  northern  tj'pes. 
Camnula  pellucida  Scudd. 

A  widespread  species  extending,  next 
the  Canadian  border,  from  Atlantic  to 

Pacific.  It  is  found  throughout  the 

Rocky  Mt.  region  and  has  even  been 
taken  as  far  south  as  Yuma,  Arizona,  by 
Morse. 

Circotettix  undulatus  (Thom.). 

This  has  not  before  been  reported 

from  so  far  south,  but  I  have  taken  it 

in  southern  Colorado,  including  the 

sides  of  Sierra  Blanca,  just  below  timber 

line,  or  11-12000'.  It  is  found  at  points 

above  7500'  throughout  Colorado,  as 
well  as  in  Nebraska,  Utah,  Wyoming, 

Montana  and  Nevada  and  is  reported 

from  Washington  and  Vancouver  Island. 

Melanoplus  cockerelli  sp.  nov. 

Closely  related  to  M.  <ffft"5»?;/ Scudd.,  from 
which  it  differs  principally  in  the  longer  fur- 
cula,  the  much  broader  male  cerci  and  the 

subgenital  plate  apically  more  elevated,  and 
distinctly  though  minutely  emarginate.  The 
coloring  is   much   as   in   that   species.     The 

describes  a  species  of  Litnnophila  in  Dlptera.  These 

names  may  be  considered  sufficiently  distinct,  but  if  not  so 

considered,  the  genus  of  Diptera  has  priority.  The  Trich- 

opterous  Limnophilus  is  also  antedated  by  Limnophilus 

Fitz..  in  Reptilia,  according  to  the  dates  given  in  the 

Nomenclator  Zoologicus  ;  but  Hagen  credits  Limnophilus 

to  Leach,  wliicli  would  throw  it  before  Fitzinger's  name. 

Bcinlis  (Tr.  Km.  Ent.  Soc,  XIX,  363)  writes  Limnephilus 

Leach,  and  this  appears  also  in  the  Norn.  Zool,  with  the 

date  1S17,  which  is  anterior  to  Macquart's  Liinnopliila  in 

Diptera.  It  would  seem  better  to  avoid  confusion,  to 

keep  the  original  spelling  of  Limnephilus'  Leach,  and  drop 

Limnophilus  (Burm.,  1S69)  as  a  homonym.— T.  D.  A  C. 
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interspace  between  the  mesosternal  lobes  is 
about  half  as  long  again  as  broad  ((?)  or 

scarcely  longer  than  broad  ( $  ).  The  teg- 
mina  overlap  and  are  considerably  longer 
than  the  pronotum  and  a  little  longer  than 
in  M.  dawsoiii.  The  hind  femora  are  stout 

in  the  male,  red  beneath,  mostly  fuscous 

externally,  with  oblique  dashes  of  testaceous 

basallv  and  the  superior  carina  testaceous; 
much  slenderer  in  tlie  female  and  more 

obsciu-e ;  hind  tibiae  deep  red,  becoming 
apically  infuscated  in  the  female.  End  of 

male  abdomen  upcurved  and  a  little  clavate, 

the  snpraanal  plate  moderate,  triangular, 

mesiallv  constricted,  the  median  sulcus  shal- 
low with  coarse  walls;  furcula  consisting  of 

a  pair  of  blunt  parallel  spines  about  a  third 

as  long  as  the  snpraanal  plate ;  cerci  lami- 
nate, feebly  falciform,  about  twice  as  long  as 

basal  width,  feebly  narrowing,  well  rounded 
apically,  scarcely  incurved ;  subgenital  plate 
rather  small,  subpyramidal,  elevated  a  little 

apically  and  slightly  emarginate. 
Length  of  body,  $,  19mm.,  ?,  22  mm.; 

hind  femora  $,  11  mm.,   ?,  13.25  mm. 

Described  from  i   $ ,  i    9  . 

Melanoplus    altitudinum     Scudd. 

This  species  was  taken  by  Lt.  Carpen- 
ter on  Taos  Peak  in  the  Sangre  de  Cristo 

Mts.,  N.  Mex.,  at  13000,  and  occurs  at 

high  elevations  (7-13000')  in  the  Rocky 
Mts.  as  far  at  least  as  Montana  and 

Dakota. 

Melanoplus    sapellanus    sp.    nov. 

In  general  coloring  and  markings  hardh- 
distinguishable  from  Af.  altititdhnim  Scudd., 

with  which  it  agrees  somewhat  closely  in 
structuie,  though  not  so  closely  as  with  M. 
riislictts  St&l.  The  interspace  between  the 

mesosternal  lobes  is  cjuadrate  ($)  or  a  little 

transverse  (?)•  The  tegraina  overlap  and 
are  only  a  little  longer  than  the  pronotum. 
The  hind    femora    are   moderately   stout   in 

both  sexes,  red  beneath,  the  outer  face  almost 

wholly  blackish  fuscous,  but  elsewhere  tes- 
taceous; hind  tibiae  red.  End  of  male  abdo- 

men hardly  clavate  or  upturned,  the  supra- 

anal  plate  rather  small,  triangular,  rounded- 
tectate,  with  very  slight  median  sulcus  ex- 

tending as  far  as  a  slight  transverse  median 

ridge  ;  furcula  consisting  of  a  pair  of  parallel 
somewhat  flattened  dentations,  about  a  third 

as  long  as  the  supraanal  plate ;  cerci  very 
small,  not  greatly  compressed,  blunt  tipped, 
gently  tapering  and  slightly  curved,  reach- 

ing but  little  beyond  the  transverse  ridge  of 
the  supraanal  plate;  subgenital  plate  rather 
large,  narrower  tlian  long,  haustrate,  with 
straight  lateral  margins,  and  well  rounded 

apical  margin,  in  no  wav  elevated. 
Length  of  body,  $,  23   mm.,   $,22.5  mm.; 

hind  femora,  $,  10  mm.,  $,  12  mm. 

Described  from  i   J" ,  3  9  . 

LEPIDOPTERA    NOCTUIDAE. 

BY  J.  E.  SMITH. 

Feltia  vancouverensis  Grt. 

1  9  .  A  common  species  throughout 

the  mountains  of  the  west  —  extending 
north  into  British  America. 

Carneades  ochrogaster  Gn. 

2  females ;  throughout  the  Rocky 

Mountain  region,  north  into  British 
America ;  northern  New  York  and  New 

England ;  Ontario. 
Orthodes  virgula  Grt. 

R.ocky  Mountain  region,  not  so  com- 

mon. 
Plusia  celsa  Hy.  Edw. 

I  9  .  Described  from  "  S.  W.  Ariz." 
Not  a  common  thing.  Closely  related 

to  ni)-  a/it^niiJc/is  from  the  high  Rockies. 
Plusia  hochenwarthi  Hoch. 
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2  9 .  Not  rare  throughout  the 

higher  Rockies,  and  in  the  foothills  in 
British  America. 

Melicleptria  villosa  Grt. 

I    9 .     Common 

Rocl\ies. 
Drasteria  erechtea  Cramer, 

I    9  .     Common  everywhere. 

[November,  igoo. 

the    Colorado 

NOTES    ON    THE   SPECIES    OF    MACROPSIS    AND    AGALLIA   OF 

NORTH   AMERICA. 

BY  E.  D.  BALL,  FORT  COLLINS,  COLO. 

In  189S  Osborn  and  Ball  published  a 

review  of  the  species  of  Agallia*  in  whicii 
thirteen  species  were  included.  A  few 
months  later  Mr.  C.  F.  Baker  in  a  paper 

on  the  genus  t  described  six  species  and 

one  variety  as  new.  Of  these,  five  are 

synonyms  of  species  included  in  our 

synopsis,  leaving  two  to  add  to  the  list. 

The  present  paper  adds  three  more, 

making  eighteen  strictly  N.  A.  species, 

to  which  might  be  added  five  species  by 

Uhler  from  St.  Vincent  Isd.  though  not 

strictly  within  our  territory. 

Agallia  modesta  O.  &  B. 

Agallia  mexicana  Baker.  Baker's 
specimens  were  from  the  same  locality 

(Vera  Cruz)  from  which  modesta  was 

described,  and  agree  in  every  respect, 

except  that  he  gives  the  last  ventral  seg- 

ment of  the  9   as  "  slightly  concave." 
If  he  had  followed  his  own  elaborate 

*  A  review  of  the  N.  A.  Species  of  Agallia.    Proc.  Dav. 

acad-  VII,  pp.  45-64.    Authors  Separata  mailed  Jan.  ::6, 
i8()S. 

t  PsvcHBj  April,  1S98. 

directions  for  viewing  this  segment  (Ent. 

News  Mch.  '99,  p.  91-92)  he  would  have 
found  it  truncate  as  originally  described. 

In  his  remarks  after  the  description 

^-notata  (used  twice)  should  read 

if-punctata  and  "  this  "  in  the  last  sen- 

tence should  certainly  be  "  these  "  in- 
stead. 

Agallia  producta  O.  &  B. 

Aga//ia  hcydei  Baker.  This  species  of 

Baker's  was  also  described  from  the  same 
locality  from  which  the  corresponding 

one  of  ours  came.  A  comparison  of  the 

descriptions  will  satisfy  anyone  of  their 

identity.  In  his  description  of  the  fe- 

male segment  he  says  "  to  a  shallowly 

notched  apex."  The  original  descrip- 
tion reads  "  truncate  but  often  angularly 

elevated,  giving  the  appearance  of  a 

slight  median  notch."  Did  he  follow 
his  own  directions  that  time.'  The 

name  \-notata  occurs  three  times  in  this 
description ;  there  has  been  no  species 
described  under  that  name.  He  must 

certainly  mean  \-pHiictata  Prov. 
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Agallia  tenella  O.  &  B. 

Agallia  pfoducta  Baker.  The  very 

distinct  genitalia  of  the  9  will  at  once 

distinguish  this  species.  Both  were  de- 

scribed from  Vera  Cruz,  probably  from 

the  same  locality.  The  name  prodiicta 

could  not  stand  in  any  case  as  it  is  pre- 
occupied by  the  preceding  species. 

Baker  failed  to  mention  how  many 

specimens  the  description  was  based 

upon,  a  very  important  point,  both  with 

regard  to  the  accuracy  of  the  determina- 
tion and  the  amount  of  variation  to  be 

allowed  for.  In  this  case,  that  he  pos- 

sessed one  specimen  of  each  sex,  may 

be  told  by  the  description,  but  in  his 
anoijtala  the  same  omission  exists,  and 

the  female  alone  is  described,  probably 

from  a  single  example,  the  only  distinc- 
tive feature  being  genitalia  that  might 

easily  be  the  result  of  accident  or  imper- 
fect development. 

Agallia  oculata  V.  D. 

Male  genit;ilia  : — pl.ites  longer  and  nar- 

rower than  in  tenella,  slightly,  laterally  emar- 
ginate  at  the  base  and  enclosed  by  the  swollen 

pygofers,  the  long,  bhintly-ionnded,  uptnrned 
tips  pressed  so  closely  together  that  the  suture 
is  scarcely  visible. 

The  male  genitalia  were  not  described 

in  our  synopsis  of  the  group  for  lack  of 
material.  A.  oculata  is  now  known  from 

Calif,  and  Mexico  City,  Mex. 

Agallia  reticulata  n.  sp. 

Form  of  iio'rella — hut  much  smaller; 
lawny  olive  with  ivory  white  markings  and 
reticulations.     Length  3  mm.  ;   width  i  ram. 

Vertex  and  face  pale  creamy  yellow,  a  line 

on  vertex  just  inside  either  eye,  an  oblique 

dash  on  either  side  the  white  apex,  some- 
limes  curving  outward  on  the  posterior  mar- 

gin, black;  the  ocelli,  a  pair  of  spols  above 
them,  a  median  line  somelimes  abbreviated 

to  a  third  spot  in  line  with  Ihe  other  two.  a 

spot  above  each  antennal  pit  and  the  lateral 

margins  of  the  front,  tawny  orange.  Prono- 
tuni  tawny  olive,  the  posterior  margin  nar- 

rowly light,  lateral  margin  broadly  so,  a 

fitiger-like  light  process  running  from  the 
humeral  angle  towards  the  inner  corner  of 

the  e^-e,  a  broad  median  light  stripe  running 
forward  from  the  posterior  margin  and  tri- 

angularly widening  on  the  disc  and  then 
truncalely  narrowing,  continued  as  a  round 

spot,  the  entire  stripe  divided  by  a  slender 
tawny  stripe,  the  nnugins  of  the  white  stripe 
sometimes  narrowly  lined  with  fuscous. 

Elytra  tawny  olive,  the  veins  and  nvnner- 

ous  vein-like  reticwlations  broadly  white  in 
strong  contrast. 

Genitalia;  ultimate  ventral  segment  of  ? 

long,  with  a  distinct  median  carina,  the  pos- 
terior margin  in  two  evenly  rounded  lobes; 

male  valve  short,  truncate,  plates  small,  tri- 

angular. 

Described  from  twelve  specimens 

from  Hayti  ((Jrew)  taken  in  Jan.  and 

Feb.  This  species  may  be  readily 

known  by  the  reticulate  veined  elytra. 

Agallia  clitellaria  n.  sp. 

Form  of  //07-ellti  but  much  smaller,  smaller 

than  irtii:ulala,  narrow  wedge-shaped. 
Black  with  light  testaceous  markings  on 

head  and  pi'onotum  and  a  lemon  yellow 
saddle  on  the  elytra.     Length  2.5  mm. 

Vertex  and  face  black,  a  large  pentagonal 

spot  surrounding  a  small,  round,  black  one 

at  tip  of  vertex,  a  row  of  three  small  spots 

between  this  and  the  e\'e  on  either  side,  an 
oval  spot  on  the  base  of  the  front,  another 
on  the  disc,  a  triangular  spot  just  inside  the 
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antennae  and  another  above  tlie  lorae,  test- 

aceous orange.  Pronotiim  fuscous  oi  black, 

a  pair  of  large  pupillate  spots  on  the  anterior 

half  of  the  disc  and  a  few  irregular  spots 

toward  the  humeral  angles,  testaceous. 
Scutellum  black,  the  apex  and  a  pair  of 

spots  on  the  lateral  margins  3'ellow.  Elytra 
black,  a  Vjright  lemon  yellow  saddle  extend- 

ing from  apex  of  scutellum  two-thirds  the 
distance  to  the  apex  of  clavus  and  laterally 
nearly  to  the  costa,  basal  and  apical  veinlets 

marked  with  3-ellow. 

Genitalia  ;— ultima's  ventral  segment  of 

$  half  longer  than  penultimate,  the  poste- 
rior margin  nearly  truncate,  very  slightly 

notched  in  the  middle. 

Described  from  a  single  female  taken 

at  Fort  au  Prince,  Hayti  in  Feb.  by  Mr. 

Crew.  The  yellow  saddle  renders  this 

so  distinct  and  well  marked  a  species 

that  I  have  no  hesitancy  in  describing 

it  from  a  single  example. 

Agallia  barretti  n.  sp. 

Intermediate  in  character  between  4-piim- 

/rt/rt  and  sanguiiiolcuta  groups.  Black  with 

a  few  light  markings.  Length  4  mm.;  width 

1.5  mm. 

Vertex  very  narrow  as  seen  from  above, 

evenly  rounding,  parallel  margined,  not  ex- 

lending  behind  the  eyes;  front  broad  above, 

produced  over  the  antennal  sockets,  rapidly 

narrowing  below,  genae  narrow  scarcely  ex- 

tending beyond  inner  margin  of  eye,  sharply 

angled,  the  margins  straight;  pronotum 

finely  granulated,  faintly  transversely  rugu- 

lose;  elytra  broad  and  stout,  venation  as  in 

4-picnctata  with  a  few  irregular  veinlets,  the 
outer  claval  nejvure  forked  behind. 

Color;  dead  black,  four  equidistant  points 

on  the  posterior  margin  of  the  vertex,  an 

interrupted  circle  around  each  ocellus,  a 

large  irregular  spot  on  the  base  of  the  front, 
a  smaller  one  on  the  margin  below  each 

antenna,  the  inner  margin  of   the  eyes  and 

the  outer  niaigin  of  the  genae,  white  or  pale 

yellow;  pronotum  with  three  pale  points  in 
a  triangle  on  the  disc;  elytra  dark  fuscous  to 
black,  the  cross-nervure.s  between  the  sectors 

and  nearly  all  the  nervures  beyond  the  mid- 
dle irregularly  mottled  with  white. 

Genitalia;  ultimate  ventral  segment  of  the 

5  slightly  longer  than  the  penultimate, 
lateral  margin  straight,  posterior  margin 

broadiv  rounding,  a  faint  median  notch. 

Described  from  two  females  from 

Cnernavaca,  Mex.,  from  O.  W.  Barrett 

who  has  supplied  me  with  a  large 

amount  of  good  material.  The  irregu- 
lar venation  and  the  forked  claval  nerv- 

ure  will  separate  this  from  any  of  the 

saiiguiiiolditci  group,  to  which  it  must  be 
referred. 

Agallia  cinerea  O.  &  B. 

A.  siviguinohiita  var.  inconspicua 

Baker.  This  species  is  now  known 

from  la.,  Colo.,  Calif.,  Ariz.,  and  Mex. 

The  Arizona  specimens  are  larger  than 

the  types  or  than  Baker  describes. 

Agallia  peregrinans  Stal. 

Agallia  lyrata  Baker.  Baker's  de- 
scription evidently  applies  to  the  form 

that  we  have  determined  as  the  above. 

It  was  described  from  Calif,  yet  he  de- 
scribes two  more  species  from  the  same 

place,  in  the  same  group,  without  mak- 

ing any  provision  for  it.  It  occurs 
from  Vancouver  to  southern  California. 

Macropsis  Lewis. 

Oncnpsis  Burm.,  Stragania  Stal,  Pa- 

chyopsis  Uhl.,  Gargaropsis  Fowl. 
W.  W.    Fowler    in    his  work    on   tiie 
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Menibrncidae  of  the  Biologia*  described 
as  a  new  genus  and  species  Gargaropsis 
innervis  wliich  lie  placed  in  Centiotinae 

remarking  that  it  was  "  one  of  the  puz- 
zling genera  which  appear  to  be  rightly 

placed  at  the  end  of  the  Centrotinae 

and  which  on  the  other  hand  scarce- 

ly appear  to  be  true  Membracids."' 
"  The  present  genus  is  very  distinct 
from  any  other  described  and  does  not 

seem  to  have  any  very  striking  affini- 

ties." Certainly  not  in  Membracidae. 
It  is  a  typical  Macropsis  by  description 

and  figure  and  from  its  size  may  be 

distinct  from  either  of  Stal's  species. 
It  is  rather  a  sad  commentary  on  the 

accuracy  of  Fowler's  work  in  the  Biol- 
ogia on  Jassidae  at  least,  which  he  is 

just  beginning,  that  he  should  have  de- 
scribed as  one  of  the  Membracidae  a 

well  known  Jassid  genus  of  almost 

world  wide  distribution,  two  species  of 

which  occur  commonly  in  his  own  coun- 
try. 

Mr.  Baker  in  a  recent  paper  on  the 

genust  described  six  species  as  new  to 

North  America.  He  was  evidently  not 

aware  of  Osborn  and  Ball's  description 
of  apicalis  from  lowaj  described  two 

years  before  his  paper,  nor  of  Fowler's 
species  from  Mex.  of  three  years  be- 

fore, as  he  mentioned  neither  of  them 

in  his  distribution  of  the  species. 

Most   of  his   new  species  were  based 

•Biologia  Ceutrali  Americana.  Rliyncli.  Homop.  Vol. 
II,  p.  167.  PI.  X. 

tOn  some  N.  A.  Species  of  Macropsis.  Psyche,  May 

I  goo. 

tProc.  Dav.  Acad.  N,at.  Sc.  VII,  p.  64,  Pl.j  II  fig., 

I,— Jan.  1S9S. 

on  a  very  meager  amount  of  material  and 

are  of  very  doubtful  validity  when  com- 

pared with  a  larger  series  of  specimens. 
His  alabamensis  is  apicalis  O.  &  B. 

The  white  hair,  dark  suture,  and  three 

apical  dots  on  elytra  as  well  as  the  gen- 
italia readily  distinguish  this  species. 

His  ritfoscutcllata  {its)  seems  to  be 

identical  with  specimens  from  Vera 

Cruz,  Mex.,  the  males  of  which  fit  Stal's 
description  of  niissflla  (founded  on  a 

male)  in  every  particular.  It  is  a  com- 
mon Colo,  species  from  the  first  foot 

hills  up  to  gooo  ft.  It  varies  much  in 

the  amount  and  depth  of  color  on  scu- 

tellum  and  clavus.  Some  specimens 

from  both  Colo,  and  Mex.  have  only  a 
trace  of  testaceous  while  in  others  most 

of  the  clavus  is  covered  with  dark 
fuscous. 

The  species  he  described  as  calijorni- 

ai{iis)  occurs  very  commonly  here  in 
Colo.  It  is  also  variable  in  size  and 

color  in  a  large  series,  some  females  be 

ing  entirely  pale  green  while  others  are 

very  heavily  marked  with  black.  The 

elytra  in  these  specimens  very  rarely 

show  supernumerary  veins,  the  notch  in 

the  female  segment  varies  from  rectan- 

gular, to  rounding  with  a  broad  me- 
dian tooth.  A  slight  notch  in  this  tooth 

would  complete  the  variation  necessary 

to  form  his  magna  {us)  which  was  founded 
on  a  single  female,  undoubtedly  only 
variety  of  his  calif ornica.  I  fail  to  com- 

prehend what  he  means  by  "  Pronotum 

without  distinct  supernumerary  veins." 
His  atra  is  undoubtedly  only  another 

color  variation   of    the  californica   male, 
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as  he  had  but  one  male  of  each  variety 

and  it  would  be  exceptional  to  find  two 

from  even  the  same  locality  exactly 

alike  in  color  pattern.  Baker  suggests 

that  atra  may  prove  but  a  variety  of 

humilis  Stal,  a  suggestion  that  is  un- 
doubledly  correct  as  I  have  examined 
males  from  Vera  Cruz  that  do  not  differ 

from  the  Colo,  specimens  except  that 

they  are  slightly  smaller,  and  this  is  also 

the  case  in  missella  the  only  other 

species  occurring  in  both  places. 

Macropsis  laeta  Uhl. 

var.   pacta   n.  var. 

Differs  from  typical  laeta  only  in  color. 
In  life  tlie  whole  insect  is  suffused  witli  red- 

disli,  tlie  hyaline  elytra  allowing  the  stronger 
color  of  the  abdomen  to  show  through. 

Dried  specimens  are  of  a  delicate  pink.  This 
pink  variety  of  a  green  species  is  analogous 
to  the  pink  Katydid. 

Summed  up  according    to  the  above 

synonymy,  the    specific  limits    and  dis- 

tribution will  be  as  follows.  (The  gen- 

eric synonymy  is  given  above.) 

M.  laeta  Uhl.  and  var.  paeta  nov. 

Known  only  from  Colo. 

M.  apicalis  O  &  B. 
M.   alahamcnsis  Baker. 

Iowa  and  Alabama. 

M.  robustus  Uhl. 

Ala.  La.  Texas,  N.  Mex.,  Ariz., 
Calif,  and  Colo. 

M.  missella  Stal. 

AI.  i-nfoscutcllata  Baker. 
Colo.,  N.  Mex.  and  Vera  Cruz,  Mex. 
M.  humilis  Stal. 

A{.  atra  Baker,  M  californiia  Baker, 

M.  magna  Baker. 

Colo.,  Calif,  and  Vera  Cruz. 
M.  innervis  Fowler. 

Mex.  —  Unknown  in  nature.  Its 

description  (as  a  Membracid)  not  giv- 
ing specific  characters.  It  may  fall 

under  one  of  the  other  species. 

M.   (?)  idioceroides  Baker. 

N.  Mex.  —  I  doubt  ver}-  much 
whether  it  belongs  to  the  genus  at  all. 

LIFE  HISTORIES  OF  NORTH  AMERICAN  GEOMETRIDAE.— XVI. 

BY    HARRISON    G.    DYAR,    WASHINGTON,    D.    C. 

Euchlenna  serrtita  Dru.  The  lar\'a  is 
here  described  for  the  first  time. 

Egg.  Laid  loosely,  rolling  around  in  the 
tumbler  like  sand.  In  nature  doubtless  fall- 

ing upon  the  ground.  Elliptical,  not  flat- 
tened, but  of  less  diameter  on  one  direction, 

both  ends  rounded,  one  (micropylar)  slight- 
ly more  flattened.  Reticulations  large,  about 

12  the  length  of  the  egg,  very  .strongly  raised, 

forming  ridges,  the  reticulations  wider  than 
long  and  arranged  in  nearly  straight  rows  the 

length  of  the  egg,  forming  longitudinal  waved 
ridges,  which  are,  however,  exactly  like  the 

cross  striae  except  that  the  latter  are  alterna- 

ting. Joinings  of  reticul.itions  with  white- 
points  in  oblique  view,  not  seen  from  above. 
Surface  finely  shagreened.  Bright  bluish 

green,  later  dark  red.  Size  .S  X  -5  X  -4  mm. 

Stage  I.  Head  round,  pale  browni.sh,  mot- 
tled, .slightly  darker  in  a  line  above  the  black 

ocelli,  and  with  whitish  over  the  face  ;  width 

about  .3  mm.     Body  rather  shoit,  not  slender. 
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feet  large,  cervical  shield  and  anal  plate  also 
large  but  not  strongly  cornified.  Body  white, 

a  broad  regular,  subdorsal,  purple-brown 
stripe,  obsolete  on  the  cervical  shield,  tlie 

pair  joined  dorsallv  on  joints  10-13  ̂ "''  ''^'' 
coming  a  narrow  dorsal  line  on  the  anal  plate. 

A  broad  ventral  similarly  colored  band,  ab- 

sent on  the  segments  \\ith  feet,  but  nari-ow- 
ly  tinting  their  bases.  Feet  pale.  Setae 
short,  black,  with  slightly  swollen  tips,  some 
of  those  at  the  ends  and  on  the  feet  longer 

and  with  sharp  tips.  Tubercles  i  and  ii  near- 

ly- in  line,  remote;  iii  well  before  and  above 
the  spiracle  ;  iv  well  below  and  somewhat  be- 

hind it;  \'  below  iii,  \i  absent,  \ii  with  three 
setae  well  separatetl  and  arranged  in  a  trian- 

gle;  \iii  in  the  ̂ 'entral  dark  l^and.  On  the 
thorax  the  subprimary  setae  are  absent,  iih  a 
very  long  hair,  not  glandular  and  with  a  large 
tubercle. 

Stage  II.  Head  rounded,  not  bilobed, 

mouth  pointed  and  projecting,  clypeus  round- 

ed abo\'e  ;  pale  brown,  sutures  dark  brown, 
lobes  marked  with  brown  dots  in  \ertical 

bands ;  width  .45  mm.  The  head  is  held  out 

Hat.  Body  cylindrical,  moderate,  thoracic 
feet  appressed.  Whitish  green  on  the  sitles, 

a  broad  purple-brown  subdorsal  band,  the 

pair  united  into  a  dorsal  band  on  joints  xo- 
13,  obscurely  geminate  on  the  thorax,  dis- 

tinctly so  and  becoming  light  red  on  the  cer- 
vical shield.  A  broad  ventral  stripe  of  the 

same  dark  color  covering  all  the  feet  except 
on  the  lateral  aspect. 

Stage  III.  Head  I'ounded,  held  out  H.at, 
pale  brownish,  dotted  with  dark  across  the 
face  in  three  irregular  transverse  bands,  the 

first  vertical,  second  across  the  clypeus,  third 
at  base  of  antennae  ;  ocelli  black,  antennae 

whitish;  width  .65  mm.  Body  whitish  green, 

a  subdorsal  dark  brown  band,  pulverulent 

and  obscurely  double,  becoming  a  single 

dorsal  band  on  joints  10-13.  A  single  similar 
ventral  stripe.     Feet  pale  outwardly. 

Stage  IV.  Head  obscurely  pale  brownish, 

dotted  with  dark  brown-,  most  distinctly  in  a 
vertical  stripe  on  the  lobes.  Rounded,  not 

bilobed;  width    .9   mm.       Body    moderately 

slender,  smooth,  obscure  grayisli  green,  tlie 

double  band  joining  behind  and  the  ventral 

band  as  before,  but  grayish  brown,  not  con- 

trasting and  all  finely,  obscurely,  longitudi- 
nally lined  with  whitish. 

The  larvae  reached  this  stage  September 

4th  and  were  hibernating  by  October   ist. 

Stage  V.  The  moult  took  place  sometime 
in  the  winter,  in  February  or  March,  I  think. 

The  larvae  were  described  April  30th  and  had 
not,  at  that  time,  begun  to  feed. 
Head  flattened  and  held  out  flat,  broad, 

square  at  the  mouth,  median  suture  de- 

pressed, antennae  large  and  cur\ing  inward; 

gray,  whitish  about  the  clypeus,  longitudi- 
nally streaked  on  the  sides  of  the  lobes,  tip 

of  antennae  dark  ocher  ;  width  1.2  mm. 

Body  slender,  somewhat  flattened,  smooth  ; 
shields  not  visible,  anal  flap  conical  with  a 
small  tubercle  each  side  the  tip  ;  prongs  large, 
contiguous.  Gray,  obscurely  longitudinally 
striped.  Broad  dark  subdorsal  and  stigmatal 
lines  on  a  light  ground,  between  which  are 

fine  addorsal,  lateral,  suprastigmatal,  two 

lower  subventral  and  venti-al  lines.  Tuber- 
cles small,  black,  not  elevated.  Sjiiracles 

black  ringed.     Feet  gray. 

Stage  VI.  Head  flattened,  squarish,  the 

apex  under  joint  2  ;  bark  brown,  clvpeus 
pale,  three  vertical  straight  whitisli  streaks 

on  each  lobe,  the  one  on  lateral  angle  prom- 
inent and  broad  ;  width  1.7  mm.  Bodv  mod- 

erate, cylindrical,  smooth,  reddish  brown, 

finely  lined  with  black  and  with  a  yellowish 
white  substigmatal  line,  linear  except  below 

the  spiracles  where  it  is  diffusely  blotched. 
The  lines  are  dorsal  geminate  reddish,  double 

confluent  subdorsal  blackish ;  lateral  space 
shaded  with  red  with  indistinct  lines;  three 

subconfluent  suprastigmatal  black  lines,  four 
diffuse  subventral  ones,  a  red  shade  and 

finally  three  ventral  blackish  lines,  subcon- 
fluent, the  last  geminate.  Thoracic  feet  and 

antennae  whitish  gray;  abdominal  ones  and 

anal  prongs  mottled.  Spiracles  white,  black 
rimmed. 

Stage  VII.  Head  flat  and  held  out  flat, 

square,  apex   under  joint  1 ;  antennae  large. 
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projecting,  curved  inward  like  claws  ;  grav,  a 

whitish  ground  peppered  with  black  and 

brown,  heavily  streaked  on  the  sides  with 

dark  as  before.  Tlie  body  is  smooth,  no 

liunips,  moderate,  tlie  thoracic  feet  flat  and 

appressed.  Bark  brown  in  appearance,  lon- 
gitudinally lined.  Tubercles  small,  distinct, 

slightly  elevated,  black.  Cervical  shield, 

anal  plate  and  anal  leg  shields  colored  like 
tlie  bodv  but  more  whitish  and  mottled. 

The  lines  are  fine  and  numerous,  crinkly,  ill 

defined.  A  subdorsal  (tubercle  ii)  is  black- 

ish and  rather  distinctly  limits  the  broad  dor- 
sal space  which  is  filled  with  brown  wa%y 

marks ;  lateral  region  with  some  rather 

strong  lines  and  the  subventral  region  also 
blackish.  The  lines  tend  to  alternate,  brown 

and  black  but  are  much  confused.  Ground 

color  light  gray,  almost  white,  but  largely 
obscured. 

Stage  \'III.  Head  flat  and  held  out  flat, 
apex  narrowly  under  joint  2  ;  quadrate,  cly- 

peus  centrally  and  tops  of  lobes  a  little  bulg- 

ing, paraclypeal  pieces  reaching  nearly  to 

vertex;  antennae  large,  projecting,  a  little 

curved  inward;  gray  shaded  with  brown,  mot- 
tled, epistoma  and  central  part  of  paraclypeal 

pieces  whitish  ;  a  diffuse  luteous  line  on  each 
side  of  the  median  suture  and  on  the  sides  of 

the  lobes,  parallel  to  the  markings  on  the 

body;  antennae  pale  ;  width  3.3  mm.  Body 

slightly  flattened,  robust,  only  moderately 

elongated,  uniform,  no  lumps.  Tubercles 

elevated,  conic,  thorn-like,  more  distinct  on 

the  posterior  half  of  the  body,  but  small 

throughout.         Thoracic     feet     curved,     ap- 

pressed ;  abdominal  ones  large,  joint  13  with 

a  large  triangidar  plate  produced  behind  into 

thick  subanal  prongs.  Anal  plate  triangular 

with  a  central  carina  posteriorly  that  becomes 

a  groove  anteriorly,  the  posterior  edge  of  the 

plate  dentated  by  four  tubercles.  Setae  short 

and  pointed,  longer  on  the  anal  plate.  Rich 
brown  and  blackish,  relieved  by  \vhite. 

Ground  white,  almost  entirely  overlaid  by 

the  other  colors.  Dorsal  sp.ace  mottled  red- 
brown  and  ocherous,  an  ill  defined  geminate 

dorsal  line,  showing  blackish  on  the  thorax 

and  posteriorly  at  the  ends  of  the  segments. 

A  broad  shaded  blackish  subdorsal  band  ;  lat- 

oral  and  stigmatal  blackish  bands,  all  ill  de- 
fined, mottled,  the  spaces  between  shaded 

with  ocherous  and  brown,  with  white  show- 

ing in  spots  on  the  posterior  edges  of  seg- 
ments. A  broad  subventral  band,  a  narrow- 

er one  each  side  of  the  medio-ventral  band, 

all  dark  and  like  the  others.  Spaces  between 

similarly  mottled.  Venter  of  joint  and  5 

spots  below  the  spiracles  on  the  subventral 

fold  are  lighter,  yellow  between  the  dark 

bands  which  are  not  interrupted.  Thoracic 

feet  whitish  ;  abdominal  ones  darkly  mottled, 

blackish  gray.  Lines  continuous  over  tlie 

shields.     Spiracles  gray,  black  rimmed. 

Food  plant  unknown.  The  larvae  ate  ma- 
ple in  preference  to  apple  and  weeds  with 

which  they  were  supplied,  and  fed  upon  this 

tree  ;  probably  their  native  food  plants  are 

various.  Single  brooded,  eggs  July  2Sth, 

mature  larvae  the  following  June.  Moth 

from  Summit,  New  Jersey. 

A.  SMITH  &  SONS,  146-148  WILLIAM  ST.,  New  York. JIAM  FirTrRERS  AM)  IMPORTERS  OF 

GOODS  FOR  ENTOMOLOGISTS, 
Klaeger  and  Carlsbad  Insect  Pins,  Setting 

Boards,    Folding  Nets,    Locality  and 
Special  Labels,  Forceps,  Sheet  Cork,  Etc. 
Other  articles  are  being  added.  Send  for  List. 

THE  BUTTERFLY  BOOK.  Imp.  Svo.,  Pp.  xx-)-3S2.  48  colored  plates  ̂ vith  over 
1,000  figures  representing  525  species.  1S3  figures  in  text.  Indispeilsable  to  collectors  and 
students  of  entomology. 

$3.00  net,  sent  postpaid  upon  receipt  of  price. 
Address:  W.J.  Holland,  LL.  D.,  Pittsburg,  Pa. 



PSYCHE 
A.     JOXJK,3Sr^AjL     OF"     EnSTTOIvIOLOa-'Y 

[Establisiied   in    1874] 

Vol.   9,    No.    296 

December,  1900 

COJVTE.VTS 

The   species   of  Circotettix,    a    North   American   oenls    of   Oedipodisae  — 

Samuel  H.  Scudder  ............  135 

Life  histories  of  North  Americ^vs  Geometridae. — XVII  —  Harrison  G.  Dyar  142 

Sltplementary  xotes  ox  Orgyia  —  Harrison  G.  Dyar    143 

JORDAX   AND   KeLLOGG'S   AxIMAL   LiFE    I44 

Staxford    Ukiversity's   collection  of  Jap.vn"ese   sc.vle   rxsECTs  —  Vernon    L. 
Kellogg   144 

Published  bv  the 

CAMBRIDGE      ENTOMOLOGICAL      CLUB 

Cambridge,  Mass.,  U.  S.  A. 

YEARLY    SUBSCRIPTION'S,    $2.         VOLIj.ME,   $5.         MONTHLY    NX'^MBERS,  20- 

[Entered  as  second  class  mail  matter] 



134 PSYCHE. [December,   1900. 

Psyche,  A  Journal  of  Hntomology.  |     cambj^idge  entomological  club. 

RATES   OE  SUBSCRIPTION,   ETC. 

I'AVABLK    IN    ADVANCE. 

f^^  Subscnptiom  not  discontinued  are  considered 
rene-wed. 

^S^  Beginning  zvith   January,   iSgi ,  the  rate  of 
subscription  is  as  folloius:  — 

Yearly  subscription,  one  copy,  postpaid,  $2.00 

Yearly  subscription,  clubs  of  tliree,  postpaid,  5.00 

Subscription  to  Vol.  6  (1891-1893),  postpaid,  5,00 
Subscription  to  Vol.  6,  clubs  0(3,  postpaid,         13.00 

The  index  will  only  be  sent  to  subscribers  to  the 
■whole  volume. 

Twenty-five  extra  copies,  without  change  of 
form,  to  the  author  of  any  leading  article,  if  or- 

dered at  the  time  of  sending  copy,  .  Free 

Author's  extras  over  twenty-five  in  number, 
under  same  conditions,  eacli  per  page,         .  ^c* 

Separates,  with   changes  of  form  —  actual  cost  of 
such  changes  in  addition  to  above  rates. 

ltemlttance>4,  rtminiiiiiicatlons,  exchanges,  books, 

nil  pamplilels  Nhoiild  be  addressed  to 

KI>IT<»US  OK  PSVCHK. 

raiiibrldge,  Mass.,  U.S.A. 

ADl'ERTISING   RATES,  ETC. 

Terms  Cash  —strictly  in  advance. 

"Only  thoroughly  respectable    advertisements 
win  be  allowed  in  PSYCHE.    Tlie  editors  reserve  the 

right  to  reject  advertisements. 

Subscribers  to  Psyche  can  advertise  insects  for 

exchange  or  desired  for  study,  not  for  cash,  free  at 
ihe  discretion  of  the  editors. 

Regular  style  of  advertisements  plain,  at  the  follow 

i  ng  rates :  — OutBitle  Inside 
PnKe.  Pages. 

^O.IO  $0.08 

■IS  .60 
1.25  I.OO 

•     2.25  1-75 

4.00  3.50 

Per  line,  first  insertion.    . 

Eighth  page,  first  insertion, 

Quarter  "         "  '*     .        . 

Half           

One    
Emch  subsequent  insertion  one-half  the  above  rates. 

Address  EDITORS  OF  PSYCHE, 

Cambridge,  Mass.,  U.S.A. 

S  :bscription$  also  received  in  Europe  by 

R.  FRIEDI.ANDKR  &  SOHN, 

Carhtrasse  11,  Berlin   N.  W. 

The  regular  meetings  of  the  Club  are  now  held  at 
7.45  P.M.  on  the  second  Friday  of  each  month,  at 
No.  156  Brattle  St.  Entomologists  temporarily  in 
Boston  or  Cambridge  or  passing  through  either  city 
on  that  day  are  invited  to  be  present. 

A  vefy  fciv  complete  sets  of  the  first  six  volumes 
of  Psyche  remain  to  be  sold  for  $29. 

Samuel  Henshaw,  Treas., 

Cambridge,  Mass. 

The  following  books  and  pamphlets  are  for  sale 
by  the  CAMBRIDGE  Entomological  Club: 

Burgess,  E.  Contributions  to  the  anat- 
omy of  the  milk-weed  butterfly,  Danais  archip- 

pus.     Boston,  1880,  16  p..  2  plates.      .        .  i.oo 
Hitchcock,  Edward.  Ichnology  of  New 

England.     Boston,  1858       ,        .         .         .  1.50 

Scudder,  S.  H.  The  earliest  winged  in- 
sects of  America.     Cambridge,  1885,  8  p.,  i  plate    .50 

Scudder,  S.  H.  Historical  sketch  of  the 

generic  names  proposed  for  Butterflies.  Sa- 
lem, 1875.   I.oo 

Scudder,  S.  H.  The  pine-moth  of  Nan- 
tucket, Retinia  frustrana.  col.  pi.    Boston,  1883.       .25 

Scudder,  S.  H.  The  fossil  butterflies  of 
Florissant,  Col.,  Washington,  1889  .         .     i.oo 

Scudder,  S.  H.  Tertiary  TipuhLlae.  with 

special  reference  to  those  of  Florissant.  9 

plates.     Philadelphia,  1894.  .         .         .      2.00 
Stettiner  entomologische  Zeitwig.  Jahrg. 

43-44.     Stettin,    1882-1883.  .         .         .         2.00 
U.  S.  Entomological  Commission. — Fourth 

Report,  Washington,  1883         ....     2.00 

Samuel  Henshaw,  Treas., 
Cambridge,  Ma6i. 

MANUAL    OF  N.   A.  DIPTERA. 

Manual  of  the  Families  and  Genera  of  North 

American  Diptera,  by  S.  W.  Williston.  Paper, 

$i2.oo\  Cloth.  ̂ 2.25. 

J.  T.  Hathaway, 
297  Crown  St.,  New  Haven,  Conn. 



PSYCHE. 

THE    SPECIES   OF   CIRCOTETTIX,    A   NORTH    AMERICAN    GENUS 

OF   OEDIPODINAE. 

BY    SAMUEL    H.    SCUDDER,    CAMBRIDGE,    MASS. 

Circotettix  was  established  by  me  in 

1876  upon  Oedipoda  uiididata  Thorn.; 

and  two  other  species,  one  of  them  then 

undescribed,  were  mentioned  as  belong- 

ing to  it.  In  the  same  year  Thomas  de- 
scribed an  additional  species  and  five 

years  later  I  published  the  undescribed 

species  above  mentioned.  In  1884 
Saussure  added  two  more  and  revised 

the  whole  genus  (Prodr.  Oedip.)  and 

afterwards  described  a  sixth  species  in 
his  Additamenta.  Since  then  Bruner 

has  described  several  species,  refer- 

ring some  of  them  here  and  some  else- 
where. In  my  recent  Catalogue  of 

N.  A.  Orthoptera  eleven  species  are 

listed,  but  since  its  publication  I  have 

undertaken  a  new  study  of  the  species, 

necessitating  some  changes,  the  result 

of  which  appears  in  the  subjoined  table 

of  ten  species,  to  which  I  have  added  a 

few  notes,  principally  on  distribution. 

In  this  table  I  have  distinguished  the 

radials  (radiate  veins)  of  the  anal  area 

of  the  hind  wings,  as  superjacent  or  sub- 

jacent, according  as  they  rise  above  or 
fail  below  the  general  plane  of  the  wing  ; 

the  first  superjacent  radial  terminates  in 

the  middle  of  the  axillary  lobe. 

In  the  last  two  species,  aberrant  mem- 
bers of  the  genus,  the  arrangement  and 

relations  of  the  first  subjacent  and  super- 

jacent radials  of  the  hind  wings  closely 
resemble  the  same  features  in  C.  verru- 

ciilatus,  next  which  they  are  placed. 

Oedipoda  sparsa  Thorn.,  which  is  prob- 
ably a  Circotettix,  is  not  included  in  the 

table,  as  I  have  not  seen  it  recently  and 

it  is  at  present  indeterminable.  The 

type  is  lost  and  although  the  figure  given 

in  Wheeler's  report  shows  hind  wings  of 
a  shape  hardly  consistent  with  Circotet- 

tix, yet  when  the  genus  was  established 

I  had  evidently  seen  the  species  and  re- 
garded it  as  a  Circotettix.  Saussure 

also  so  regarded  it. 

Circotettix  in  the  New  World  is  repre- 
sented by  the  genus  Bryodema  in  the 

Old  World,  but  the  former  is  much  the 
richer  in  species. 
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Table  of  the  Species  of  Circotettix. 

A '.     Insects  of  medium  or  large  size.     Pronotum  acutangulate  or  rectangulate  be- 
hind, rarely  feebly  obtusangulate ;   first  (humeral)    lobe  of  hind  wings  distinctly 

elongated,    protruding   distinctly  beyond  the  general  curve  of  the  outer  margin, 

which  is  generally  lobate. 

b  1.     Tegmina  relatively  broad  ;  general  form  of  hind  wings  subfalcate,  the  curve 
of  the  outer  margin  distinctly  sinuate,  the  radiate  field  very  broad  and  full,  and 

the  humeral  field  relatively  broad. 

c^.     Hind  wings  fuscous  or  else  thalassine  at  base,  rarely  hyaline,   and  not 
crossed  by  a  mesial  fuscous  band. 

d'^.     Hind  wings   fuscous  at  base  or  hyaline  with  very  heavily  infuscated 
radiate  veins ;  upper  fork  of  first  subjacent  radial  free,  and  relatively  distant 

from  the  first  superjacent  radial. 

e^.     Of  relatively  small  size,  the  tegmina  hardly  exceeding  25   mm.  in 
length  ;  hind  wings  wholly  blackish  fuscous  or  with  only  the  apical  fourth 

or  less  hyaline.      .         .  .  .         .         .  .  .  i.  ?naculaius. 

e'^.  Of  relatively  large  size,  the  tegmina  nearly  35  mm.  in  length ;  hind 
wings  hyaline  with  very  heavily  infuscated  radials  and  the  whole  base 

generally  black  to  a  varying  distance  up  to  more  than  half  of  the  wing. 
2.  carliniamis. 

d'^.  Whole  of  hind  wings  thalassine ;  upper  fork  of  first  subjacent  radial 
running  very  close  to  the  first  superjacent  radial  and  finally  uniting  with  it. 

3.  thalassinus. 

c"^.  Hind  wings  more  or  less  sulphureous*  at  base,  and  more  or  less  distinctly 
crossed  by  a  mesial  fuscous  band. 

(/\  Basal  half  of  hind  wings  with  very  weak  coloring,  almost  hyaline  ;  upper 

branch  of  first  subjacent  radial  free ;  apical  margin  of  axillary  lobe  strongly 

arcuate,  the  lobes  below  it  distinctly  emarginate    ...  4.  lobatus. 

d^.  Basal  half  of  hind  wings  with  rather  strong  coloring;  upper  branch  of 
first  subjacent  radial  uniting  with  the  first  superjacent  radial ;  apical  margin 

of  axillary  lobe  obliquely  truncate,  but  little  arcuate,  the  remaining  lobes 

apically  subtruncate. 

ir'.     Markings  of  tegmina  less  conspicuous,  and  more  distinctly  clustered 
into  three  transverse  fasciae ;  upper  branch  of  first  subjacent  radial  run- 

•  C.  lobatus  is  described  by  Saussure  as  having  the  basal  half  of  the  hind  wings  ' '  dilute  hyalino-sulfurescens  vel  tlialas- 

sina"  I  have  seen  none  with  the  latter  coloring,  but  it  may  easily  be  distinguished  from  the  species  of  the  preceding 
alternate  category  by  its  transverse  mesial  band,  though  this  is  incomplete. 
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ning  for  some  distance  beside  and  close  to  tlie  first  superjacent  radial, 

before  uniting  abruptly  with  it;  hind  tibiae  pale  dull  yellow,  but  black  at 

base     .  :   5.   undulaius. 

e'-.     Markings  of  tegmina  generally  very  conspicuous  and  pretty  uniformly 
distributed  ;  upper  branch  of  first  subjacent  radial  uniting  at  once  (as  an 
oblique  cross  vein)  with  the  first  superjacent  radial,  which  is  of  about  the 

same  thickness  as  the  next  superjacent  radial  ;   hind  tibiae  dark  glaucous, 

with  a  pale  yellow  post-basal  annulus  and  a  black  base    .        6.   shastanus. 

b'.     Tegmina    relatively   narrow;    hind   wings    narrower  than    in   the    alternate 
category,  with  but  feeble  indication  of  falcation,  the  radiate  field  scarcely  broader 

than  is  usual  in  Trinierotropis,  the  humeral  field  relatively  narrow,  the  basal  half 

sulphureous,  beyond  more  or  less  infuscated. 

f'.  Lateral  foveolae  of  the  head  triangular  but  distinctly  elongate  ;  hind  wings 
wholly  infuscated  in  apical  half,  though  of  deeper  intensity  next  the  sulphur- 

eous base,  the  costal  stigma  generally  deeply  infumated  ;  hind  tibiae  plumbeo- 

glaucous,  with  a  post-basal  yellowish  annulus  ...  7.  siifftisus. 

('.  Lateral  foveolae  of  the  head  equilateral  or  nearly  so  ;  hind  wings  infus- 
cated beyond  the  sulphureous  base  only  in  a  band  of  irregular  width  across 

the  middle  and  at  the  apex,  the  intervening  region  hyaline  with  fuscous  veins, 

the  costal  stigma  luteous  though  black  margined ;  hind  tibiae  yellowish  with 

black  base  and  apex,  and  with  mesial  fuscous  cloudings  beneath. 
8.  vemiciilatns. 

A  .     Insects  of  relatively  small  size.     Pronotum  obtusangulate  behind,  generally 

distinctly  so;   front  (humeral)  lobe  of  hind  vi^n^s  not  protruding  in  any  noticeable 

way  beyond  the  general  curve  of  the  outei-  nuiigin,  which  is  not  or  b;->'ely  lobate. 

P-.     Tegmina  distinctly  flecked  with  fuscous;  hind  wings  broad,  hyaline,  with 
luteous  marginal  stigma ;   hind  tibiae  dull  yellow        .  .  .  <:).  perplexus. 

b".     Tegmina  obscurely  clouded  with   fuscous  ;   hind  vvings  narrow,  crossed  by  a 
strongly  arcuate  narrow  fuscous  band  and  with  fuscous  marginal  stigma,  the 

base  very  faintly  washed  with  greenish  yellow;   hind  tibiae  pale  glaucous. 
10.  oicidcn/alis. 

I.   Circotettix   maculatus.  near  Lake    Tahoe,    Nev.,  Oct.    (H.  W. 

Circotettix    mnciiJatiis    Scudd.!,     Rep.  Henshaw  —  Wheeler's      expl.),     Sierra 
U.  S.  ent.  comm.,  ii,  App.,  26,  pi.  17,  fig.  Nevada,     July     17-22      (ISaron     Osten 

10    (1881);   .Sauss.,  Prodr.  Oedip.  176-  Sacken) ,  Truckee.  Cal.,  Oct.   10   (Scud- 

177   (1884).  der),  Tahoe  Co.   Cal.    (Stanf.    Univ.), 

The  specimens  I  have  seen  come  from  and  Cloud's  Rest,  Yosemite  Valley,  Cal., 
Nevada,   July    (O.  S.  VVestcott).     Mts.  Aug.  12   {\.  P.  Morse). 
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2.     Circotettix  carlinianus. 

Oedipoda  carliniaiia  Thom.,  Proc. 

acad.  nat.  sc.  Philad.,   1870,  81   (1870). 

Oedipoda  carlingiana  Thorn.,  Ann.  rep. 

U.  S.  geol.  surv.  ten.,  II,  265,  275 

(1871);    Thom.,   Syn.  Acrid.  N.  A.,  126 

(1873). 
Circotettix  larlingiantis  Thom.,  Proc. 

Dav.  acad.  nat.  sc,  I,  254-255  (1876); 
Sauss.,  Prodr.  Oedip.,  176  (1884). 

Circotettix  carliniauus  Sciidd.,  Proc. 

Dav.  acad.  nat.  sc,  VIII,  42  (1900). 

Named,  according  to  Thomas,  after 

Col.  Carlin.  The  g  has  entered  the 

name  apparently  as  a  typographical 
error. 

This  species  varies  greatly  in  tlie 

coloring  of  the  wings  as  regards  the 
extension  from  the  base  of  the  fuscous 

infumation ;  it  may  cover  more  than 

half  the  wing,  or  it  may  he  entirely  ab- 
sent except  from  the  veins,  but  in  the 

latter  case  there  is  often  a  faint  indica- 

tion of  the  upper  portion  of  a  median 

cross-band,  as  in  some  other  species ; 

this  is  especially  the  case  with  speci- 
mens from  British  Columbia,  but  is  also 

seen  in  one  from  southern  Colorado. 

British  Columbia  specimens  are  also 
smaller  than  those  from  further  south. 

In  my  notes  on  the  songs  of  our 

Orthoptera  given  in  the  23d  Report  of 

the  Entomological  society  of  Ontario, 

p.  78, 1  have  made  for  this  species  state- 

ments which  belong  instead  to  C.  iindiil- 
a/iis.  The  present  species  is  by  no 

means  so  noisy,  remaining  only  five  or 

six  seconds  in  the  air  during  its  flights, 

and  making  a  rustling  sound  rather  than 

a  crackle, — ■  in  fact  more  closely  resem- 
bling the  faint  rustle  of  C.  maculatus. 

I  have  before  me  specimens  from  the 

following  localities,  all,  unless  otherwise 

specified,  taken  by  myself:  —  Colorado, 

7-8000'  (Morrison);  Garland,  Col., 

8000',  Aug.  28-29;  Pueblo,  Col.,  July 

8-9;  South  Park,  Col.,  8-10000',  Aug. 
11-16;  Douglas  Creek,  Col.,  Aug.  22; 

White  River,  Col.,  July  24-Aug.  13; 

Green  River,  Wyo.,  July  21— 31;  Alkali 

Station,  Wyo.,  6000',  July  27  ;  Fossil, 

Wyo.,  Sept.  2 ;  Parowan,  Utah,  6000', 
July  3-10  (Palmer);  Reno,  Nev.,  Aug. 
18  (Packard);  British  Columbia  and 
Vancouver  Is.  (Crotch).  Other  regions 

from  which  it  has  been  reported  are : 

from  Ft.  Benton,  Mont.,  to  Ft.  McLeod, 

Alberta  (Bruner),  Montana  (Thomas, 

Bruner),  the  Yellowstone  region  (Bruner, 

Saussure),  Yakima  Wash.,  and  north- 
western Nebraska  (Bruner). 

3.    Circotettix  thalassinus. 

Circotettix  thalassinus  Sauss.,  Prodr. 

Oedip.,  177-178  (1884). 
I  have  received  this  species  only  from 

Nevada  (H.  Edwards),  from  which  state 

it  was  described  by  Saussure,  and  from 

Tahoe  Co.,  Cal.,  August  (Mus.  Leland 
Stanford  Univ.). 

4.    Circotettix  lobatus. 

Circotettix  lobatus  Sauss.,  Add.  prodr. 

Oedip.,  65-66,  pi,  fig.  5   (1888). 
Circotettix  lapidicola  Brun.!,  Proc.  U.  S. 

nat.  mus.,  XII,  75-76  (1890). 

My     single    specimen    was    received 
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from   Brimer,  and   comes   from    Salmon  stone  Park,  Sept.  6-12.     Other  districts 

City,      Idaho.       Saussnre's     specimens  besides   the    above    from   which   it   has 
come   from    Colorado.     The   synonymy  been  reported  are:    Nebraska  (Dodge, 

is  pjetty  evident.  Bruner),    Montana     (Bruner),    Nevada 
(Thomas,    Sanssure),    Yakima,    Wash. 

„.        ̂   ,,.  J    1   .,  (Bruner),  Victoria  (Fletcher), 
c;.    Circotettix  undulatus.  \  11  \  1 

Oedipoda  iiudulata  Thom.,  Ann.  rep. 

U.  S.  geol.  surv.  terr.,V,  460  (187 1); 

Thom.,    Syn.    Acrid.    N.    A.,    125-126 

(1873)- 
Circotettix  undulatus  Scudd.,  Bull.  U. 

S.  geol.  surv.  terr.,  II,  265  (1876); 

Sauss.,  Prodr.  Oedip.,  177  (1884); 

Sauss.,  Add.  prodr.  Oedip.,  65,  pi.  fig.  6 

(1888). 
To  this  species  belong  the  remarks  I 

have  made  under  C.  carlinianus  (Rep. 

ent.  soc.  Ont.,  XXIII,  78)  concerning 

the  noise  made  by  the  insect  in  flight. 

Specimens  at  hand,  all  taken  by  my- 
self unless  otherwise  indicated,  come 

from  the  top  of  the  range  between  the 

Sapello  and  Pecos  rivers,  N.  Me.x. 

1 1000',  Aug.  (Cockerell);  Colorado 

(Morrison);  Garland,  Col.,  8000',  Aug. 
28-29;  Sierra  Blanca,  Col.,  below  tim- 

ber line,  I  i-i  2000',  Aug.  29  ;  Florissant' 

Col.,  8000',  June,  Aug.  17-22;  South 

Park,  Col,  8-10000',  Aug.  11-15;  above 

Alma,  Col.,  loooo',  Aug.  13-14;  Empire 
City,  Col.  (Palmer);  Georgetown,  Col., 

7500-8500',  July  11-18;  Grand  River, 
Col.,  Aug.22  ;  Roan  Mts.,  Col.,  Aug.  16- 

17;  Provo,  Utah,  Aug.  23-24;  American 

Fork  Caiion,  Utah,  9500',  Aug.  2-3  ; 
Wahsatch  Mts.  near  Beaver,  Utah,  July 

12-18  (Palmer);  Alkali  Station,  VVyo., 

July  27;  Fossil,  VVyo.,  Sept.  2;  Yellow- 

6.    Circotettix  shastanus. 

Circotettix  sliastanus  Brun.,  Proc.  U. 

S.  nat.  mus.,  XII,  '](>-l'j   (1890). 

Of  rather  slender  form,  compressed,  faintly 

pubescent,  brownish  testaceous,  heavily 
flecked  especially  on  tegniina  with  dark  or 
blackish  fuscous ;  the  pronotum  typically 

with  a  large  central  spot  above  and  a  patch 

at  the  upper  limit  of  the  lateral  lobes  on  the 
prozona  ;  the  tegniina  heavily  flecked  almost 
uniformly  throughout  but  especially  on  basal 
half  with  blackish  fuscous,  deeper  in  tint  in 

southern  examples,  there  being  but  faint 
traces  of  transverse  fasciation.  Head  testa- 

ceous, all  the  carinae  punctate  with  black,  the 
fastigium  of  vertex  shallow  but  with  raised 
margins  and  a  feeble  median  carina ;  antennae 
dull  testaceous  banded  with  fuscous.  Prono- 

tum posteriorly  rectangulate,  the  margin  of 
the  process  punctate  or  interrupted  with 

black.  Tegmina  broad;  liind  wings  subfal- 
cate,  pale  sulphureous  basally,  this  color 
often  extending  furtlier  along  the  rays, 

crossed  just  beyond  the  middle  by  an  unequal, 

sometiines  broken,  more  or  less  cloudv,  fus- 
cous band,  sending  a  taenia  nearly  half  way 

to  the  base  in  the  humeral  field,  the  apical  por- 
tion of  the  wing  hyaline  with  fuscous  veins, 

the  costal  stigma  infumate;  form  of  the 

wings  precisely  as  in  C.  undulatus,  but  the 
venation  differing  in  that  the  upper  branch 

of  the  first  subjacent  radial  unites  at  birth,  as 

an  oblique  cross-vein,  with  the  first  superja- 
cent radial,  in  which  point  it  differs  from  all 

the  other  species.  Hind  femora  cinereo-tes- 
taceous,  thrice  fasciate  with  blackish  fuscous  ; 
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hind  tibiae  dark  glaucous,  with  a  pale  yellow 

post-basal  annulus  and  a  black  base. 

Length  of  bodv,  $,  26  mm.,  ?,  30  mm.; 

antennae,  $ ̂  9.25  mm.,  ?  ,  10  mm.;  tegmina, 

^.  29.5  mm.,  $,  29  mm  ;  hind  tibiae.  $  ?. 

1 1.5  mm. 

8(J,  12  9-  Siskiyou,  Or.,  Sept.  6; 

Yosemite  Valley,  Cal.,  Aug.  ii,  A.  P. 
Morse. 

I  redescribe  this  species  because  I 
am  not  quite  sure  that  it  is  identical 

with  Bruner's  C.  shastaniis.  That  was 
described  from  a  single  specimen  from 

Shasta  Co.  Cal.,  which  I  have  not  seen, 
and  which,  if  now  in  existence  is  in  the 
national  museum.  Bruner  describes  the 

tegmina  as  agreeing  in  markings  with 
those  of  his  C.  hrpidicola  {C.  lohatus 
Sauss.),  but  in  their  conspicuous  mott- 

ling my  specimens  are  widely  different 

from  a  specimen  of  C.  lapiilicola  sent  me 

by  Bruner,  in  which  the  markings  are 
nearly  obliterated.  There  is  ho\'  ever  a 

wide  difference  also  in  this  respect  be- 
tween the  specimens  before  me  from 

Oregon  and  the  Yosemite  valley,  the 
latter  being  far  more  distinctly  mottled, 
so  that  I  am  inclined  to  lay  little  stress 
on  this  point.  In  the  structural  features 

of  the  wings,  the  specimens  before  me 

agree  well  with  Bruner's  description. 

7.  Circotettix  suffusus. 

Tritiicrotrppis  suffusus  Scudd.!,  Bull. 

U.  S.  geol.  surv.  tern,  II,  265  (1876). 

Circotettix  suffusus  Scudd..  '  Proc. 
Davenp.  acad.  nat.  sc,  VIII,  43  (igoo). 

Trimerotropis  Columbia  Scudd.!,  Rep. 
ent.  soc.  Ont.,  XXIII,  77  (1893). 

Circotettix  suffusus  is  a  stepping  stone 

toward  the  fallax  group  of  Trimerotropis 

and  is  with  difficulty  separable  from 

T. fallax;  the  veins  of  the  hind  wings 

are  but  little  thickened  and  the  mark- 

ings of  the  wings  are  much  the  same. 

In  C.  suffusus.,  however,  the  infumation 
in  the  middle  of  the  wings  is  generally 

deeper.  To  a  less  extent  than  in  the 

other  species  of  Circotettix,  the  cells  of 

the  outer  half  of  the  anal  area  are  pre- 

dominantly tranverse,  while  in  T.  fallax 

they'are  usually  polygonal  and  subequal. 
I  have  seen  specimens  from  Vancou- 

ver Isl.  (Edwards,  Crotch),  British  Co- 
lumbia (Crotch),  Nanaimo  and  Sandon 

B.  C.  (Fletcher),  Oregon  City,  Or.,  July 

(Harford),  Sierra  Nevada  (Edwards), 

vicinity  of  Lake  Tahoe,  Nev.,  Sept.,  Oct. 

(Henshaw  —  Wheeler's  expl.),  and  Col- 

orado, S5oo',-ioooo'  (Morrison);  and 
have  taken  it  myself  at  American  Fork 

Canon,  Utah,  9500',  Aug.  23,  Garland, 

Col.,  8000',  Aug.  28-29,  Manitou,  Col., 

6300',  Aug.  24-25,  Florissant,  Col., 

8000',  Aug.  17-22,  Alma,  Col.,  loooo', 
Aug.  13-14,  north  fork  of  South  Platte, 

Col.,  Aug.  10,  Evanston,  Wyo.,  6800', 
Aug.  6,  and  Yellowstone  Park,  Sept.  6- 
12.  It  has  also  been  reported  from 

Washington  (Bruner),  and  wrongly  by 

me  from  Mt.  Shasta,  Cala.,  the  reference 

being  properly  to  T.  fallax. 

8.    Circotettix  verruculatus. 

Locusta  vcniiculata  Kirb}',  Faun.  bor. 
amer.,  IV,  250  (1837). 

OcdipOila    Tcrruiulata    Scudd.,    Can, 
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nat.,    VII,    287    (1862);     Thorn.,    Syn. 
Acrid.  N.  A.,  1 15-1 16  (1873). 

Tfimerotropis  verriuiilata  Scudd., 

Hitchc,  Rep.  geol.  N.  H.,  I,  377,  fig. 

57  (1874). 
Circotettix  verruculatiis  Sauss.,  Prodr. 

Oedip.,  175-176  (1884). 
Locusta  latipennis  Harr.,  Ins.  inj.  veg., 

144  (1841). 

I  have  seen  specimens  from  Nova 

Scotia  (Piers) ;  Mt.  Desert  Isl.  and 

Moosehead  Lake,  Me.  (Scudder);  White 

Mts.  N.  H.,  valleys  and  summits,  late 

July  and  early  August  (Scudder);  Sud- 
bury, Vt.  (Scudder);  Princeton  and 

summit  of  Graylock,  Mass.  (Scudder). 

Summit  of  Mt.  Tom,  Mass.  (Shurtleff); 

Chateaugay  Lake,  Adirondacks,  N.  Y. 

2000',  (Bowditch);  Montreal  (Caul- 
field);  Prescott  (Billings);  Sudbury 

(Scudder) ,  and  DeGrassi  Point,  Ont., 

July  31  (Walker);  southern  Illinois 

(Thomas) ;  Red  River  (Gunn) ,  and 

Dufferin,  Manit.  (Dawson);  Wigwam 

Point,  Lake  Winnipeg  (Scudder)  ;  British 

Columbia  (Crotch);  Vancouver  Isl. 

(Edwards);  and  the  upper  McKenzie 
River,  Great  Bear  Lake  and  Arctic 

America  (Kennicott).  It  has  further 

been  reported  from  New  Haven,  Conn. 

(Smith);  vicinity  New  York  City  (Beu- 

tenmiiller);  New  Jersey  (Smith);  Que- 
bec (Scudder)  and  Saguenay  River 

(Norton);  Lake  Simcoe,  northern  On- 
tario and  Lake  Superior  (Walker); 

Minnesota  (Lugger);  Illinois  and  Mon- 
tana (McNeill);  Nebraska  (Bruner); 

Colorado  (Saussure,  Cockerell);  Dakota 

and     Montana     (Bruner);      California 

(Saussure);  Saskatchewan  region  (Scud- 

der); and  Lat.  57°  [Athabasca]  (Kirby). 
It  is  also  credited  to  Mississippi  by 

Saussure,  but  surely  by  error.  Proba- 

bly the  references  to  Colorado  and  Cal- 
fornia  belong  to  C.  suffitsus. 

9.    Circotettix  perplexus. 

Trimcrotropis  peipkxa  Brun.!,  Proc. 

U.  S.  nat.  mus.,  XII,  74-75  (1890). 
Mr.  Bruner  has  sent  me  one  of  his 

types  from  Chadron,  Nebr.,  Aug.  It 

has  not  been  reported  from  any  other 

point. 10.    Circotettix  occidentalis. 

Ot'dipoJa  (?)  occidentalis  Brun.!,  Proc. 
U.  S.  nat.  mus.,  XII,  77-78,  pi.  i,  fig.  7 

(1890). 
Circotettixl^^) occidentalis  Scudd.,  Proc. 

Dav.  acad.  nat.  sc,  VIII,  43  (1900). 

It  was  described  from  the  vicinity  of 

San  Francisco,  Cal,  November,  and 

has  not  been  reported  elsewhere.  I 

owe  my  specimens  to  Professor  Bruner. 

II.    Circotettix  sparsus. 

Oedipoda  sparsa  Thom.,  Rep.  U.  S. 

geol.  surv.  w.  100  mer.  V,  883,  pi.  45, 
fig.  6  (1875). 

Circotettix  sparsus  Scudd.,  Bull.  U.  S. 

geol.  surv.  terr.,  II,  265  (1876.) 

Described  by  Thomas  from  New 

Mexico  and  since  1876  unrecognized. 

See  a  paragraph  above,  just  preceding 

the  table. 
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LIFE    HISTORIES    OF    NORTH    AMERICAN    GEOMETRIDAE.— XVII. 

BY  HARRISON  G.  DYAR,  WASHINGTON,  D.  C. 

Abbotana  clematttria  Abb.  &  Smith.  The 

mature  larva  has  been  figured  by  Abbot. 

Packard  briefly  describes  this  figure  and 
Bruce  has  published  a  short  note  on  the  food 

plants. 
Effg.  Laid  in  a  large  mass  of  about  300, 

closely  on  a  twig,  all  erect  on  the  smaller 

end  like  Clisiocampa,  but  naked.  Elliptical, 
flattened  on  two  sides  and  a  little  concave, 

the  larger  end  distinctly  flattened  truncate, 

side  view  slightly  wedge-shaped.  Reticula- 
tions very  faint,  not  showing  as  lines,  but  as 

slight,  roundly  hexagonal  flattenings,  except 

just  around  the  rim  of  the  apical  truncation 
where  they  form  a  row  of  slightly  raised 

ridges  composed  of  the  raised  sides  of  one 
series  of  cells,  rather  broad  and  diffuse,  and 

at  the  micropyle  where  there  are  some  small, 

rather  distinct  reticulations.  Size  .7  X  .55 

X.  45  mm. 
Stage  I.  Head  broad,  rounded,  flattened 

before,  mouth  pointed  ;  free,  black,  epistoma 
and  labrum  pale  whitish  ;  width.3mm.  Body 

slender,  but  not  greatly  elongated,  flattened 

dorso-ventrally.  Broadly  black  dorsally  and 
ventrally  leaving  a  white  lateral  stripe  from 

joint  2  to  the  anal  plate,  which  is  pale  with 
reddish  central  and  lateral  lines.  Cervical 

shield  dark  like  the  dorsum,  obscure.  Anal 

feet  reddish,  those  of  joint  10  darker  than  13. 
Setae  dusky  with  small  glandular  tips,  rather 

stout,  arising  from  moderate  tubercles,  paler 
than  the  ground  color  but  not  contrasting,  i 

and  ii  nearly  in  line,  iii  below  ii,  iv  substigma- 
tal  posterior,  no  subprimaries  ;  four  setae  on 
the  cervical  shield,  two  detached.  The  white 

side  stripe  covers  the  leg  plate  of  joint  13,  not 
that  of  10;  claspers  of  feet  pale.  Segments 

finely,  not  very  regularly  annulate.  Thoracic 

feet  pale,  darker  shaded  outwardly.  On  eat- 
ing, the  white  parts  became  greenish  and  the 

dark  ones  turned  pale  vinous. 

Stage  II.  Head  rounded  bilobed,  clypeus 
moderate,  sunken,  lobes  full;  slaty  black, 

epistoma  and  antennae  white,  mouth  pale; 
width  .6  mm.  Body  moderate,  somewhat 

robust,  smooth,  scarcely'  annulate;  entirely 
slaty  black,  only  the  claspers  of  abdominal 
feet  pale  yellowish.  Tubercles  small,  dark, 
setae  rather  distinct,  dusky,  short.  Skin  not 

shining  except  slightly  in  the  folds.  Later 
shining  olivaceous    slaty    black,   no     marks. 

Stage  III.  Head  rounded,  full,  slightly 

bilobed,  apex  free  from  joint  2,  clypeus  large, 

broad,  moderately  high  ;  slaty  black,  labrum 
and  labium  white,  slight  white  streakings 
on  the  sides  above  ocelli;  width  1.2  mm. 

Body  rather  robust,  not  greatly  elongated, 

wrinkly  subannulate,  especially  posteriorly 

on  the  segments,  smooth,  the  .tubercles 

slightly  elevated,  especially  on  joint  12  pos- 
teriorly. Anal  plate  broadly  triangular, 

rounded  at  the  tip ;  anal  prongs  thick  ;  anal 

feet  projecting  laterally.  All  brownish  black 
not  shining,  no  distinct  marks;  foot  of  joint 
10  outwardly  pale;  venter  atrace  lighter  than 

dorsum,  obscurely  longitudinally  streaked. 

Tubercles  iv  and  v  obscurely  white  ringed  • 
setae  short,  black.  Thoracic  feet  black, 

equal,  appressed.  Later  the  color  is  bronzy 

black  centrally,  duller  at  the  ends,  the  tub- 
ercles a  little  elevated  and  lumpy,  especially 

a  subdorsal  prominence  on  joint  3  which 
forms  a  more  or  less  distinct  dorsal  collar. 

Stage  IV.  Head  rounded,  slightly  bilobed 
flattened  before,  free  from  joint  2  ;  lobes 

full ;  clypeus  to  vertex,  the  paraclypeal  pieces 
obscure ;  slaty  black,  the  lower  part  of  clypeus 

mottled  with  pale  and  the  sides  of  lobes 
streaked;  labrum  and  epistoma  whitish,  dull; 
antennae  short,  brown  ;  width  2.2  mm. 

Body  cylindrical,  rather  thick,  robust,  uni 
form ;  joint  3  anteriorly  dorsally  strongly 
collared,  with  a  double   lateral   finger  shaped 
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process  bearing  tubercles  iib  and  iv+v.  A 
rounded  process  bearing  tubercle  ii  of  joint 
8.  Dorsal  tubercles  all  slightly  elevated ; 

anal  prongs  short,  projecting.  Slatv  black 
dorsally,  a  little  bronzy,  shading  to  sordid 
ocherous  ventrally.  mottled  and  streaked  with 

black.  Collar  of  joint  3  flesh  colored  before  ; 

processes  orange  spotted ;  orange  dots  on 
tubercles  ii,  iv  and  v  and  a  larger  one  outside 

the  finger  process  of  joint  S.  Foot  of  joint  10 
brightly  shaded  outwardly.  A  black  blotch  on 

joint  8  subventrally.  Thoracic  and  anal  feet 

dark.  Setae  small  except  on  the  anal  plate 
and  with  the  hair  tubercles  black.  The  lar\  a 

bends  the  head  and  joint  2  downward,  forming 

an  angle  at  joint  3,  the  feet  of  4  crossing  the 
others,  making  the  anterior  end  look  thick 

and  club-shaped. 
Stage  V.  Head  shaped  as  before,  but  the 

back  of  the  occiput  covered  by  joint  2  ;  lab- 
rum  quadrate,  emarginate,  epistoma  broad, 

clypeus  triangular;  purplish  gray,  thickly 

mottled  on  a  white  ground,  somewhat  spiral- 
ly over  the  faces  of  the  lobes;  eyes  black; 

last  joint  of  antennae  long  and  reddish; 

width  3.2  mm.  Body  as  before,  a  little  inten- 
sified in  the  characters.  Joints  2  and  3  ante- 

riorly abruptly  rising  to  a  high  collared 

elevation  on  joint  3,  angled  subdorsally  by 

the  double  finger  processes.  Dorsum  de- 
scending to  joint  5,  then  cylindrical  and 

smooth  (except  for  the  small,  produced 

tubercles,  tubercle  ii  most  produced)  to  joint 

12,  but  tubercle  ii  of  joint  S  very  large,  form- 
ing a  high,  club-shaped  papilla;  tubercle  ii 

of  joint  12  also  prominent,  but  to  a  less 
degree.  Anal  plate  rounded  behind,  the  leg 

shield  not  produced  posteriorly,  the  prongs 
thick,  moderate.  Purplish  brown  like  bark, 

densely  mottled,  shields  paler,  the  outside 
of  the  foot  of  joint  10  especially  so;  collar 
black,  an  orange  patch  before  it,  mottled ; 

finger  processes  tipped  with  red;  tubercles  i  to 

v  form  bright  orange  cushions  hearing  the 
black  hair  tubercle;  tubercles  vi  and  vii 

black  all  a  little  elevated.  Spiracles  white, 
black  rimmed.     Setae  short,  black,  distinct. 

The  half  of  the  larva  below  the  spiracles  is 

lighter,  more  grayish  than  the  dorsum;  the 
base  of  the  foot  of  joint  4  and  venter  of  joint  8 
are  darkly  shaded,  also  subdorsally  on  joint 

12  and  the  papilla  of  joint  8.  Later  the 

ground  color  becomes  alike  all  over,  slightly 
ocherous  gray,  like  bark,  the  marks  the  same, 
the  dark   patclies  more  contrasted. 

Spun  among  leaves  on  the  ground.  The 

eggs  were  found  April  30th,  on  a  chestnut 

twig,  having  apparently  passed  the  winter 
in  this  state.  The  larvae  began  spinning 

about  June  ist  and  the  first  moth  appeared 

Julv  1st.  The  species  therefore  seems  to  be 
double  brooded  with  hibernation  in  the  egg 
state.  The  larvae  were  fed  on  oak  till  the 

developing  leaves  became  too  hard  for  their 
weak  mandibles,  after  which  they  ate  pear 

leaves.  They  seem  to  be  general  feeders  for 
any  leaves  not  too  hard.  Larvae  from 

Washington,  D.  C. 

SUPPLEMENTARY    NOTES    ON 

ORGYIA. 

In  Psyche  vii,  340  (1896)  I  published 

some  '■  final  notes  on  Orgyia,"  giving  a  list 
of  the  American  species  of  Notolophus. 
Since  then  some  additional  facts  have  come 

to  light. 

Nololophiis  o.t/f?;/ Barnes,  Can.  ent.,  xxxii, 

45  (Feb.,  1900);  libera  Strecker,  Suppl.  3, 
Lep.  Rhop.  &  Het.,  29  (Mar.,  1900). 
This  newly  discovered  form  from  the 

Rocky  Mountain  region  is  still  unknown  in 
the  larva.  It  will  prove  of  much  interest,  as 

the  moth  lies  between  antitpta  and  t'etusta, 
two  species  hitherto  not  considered  allied. 
Notolofkus  inoriiala  Beut.,  Psyche,  v, 

300  (1S90). 
I  shall  have  to  allow  this  form  specific 

standing.  Mr.  Beutenmiiller  not  long  since 
collected  .additional  material  in  Florida  which 

shows  a  moth  nearly  allied  to  dejinila  and 

possessing,  like  it,  wool-covered  eggs.  He 
kindly  directed  me  to  the  exact  spot  where 
his  collections  were  made  and  I  found  there 
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old  egg-masses  of  the  species,  but  nothing 
living.  However,  on  Long  Island,  N.  Y.,  I 
met  with  larvae  like  leucosligma  but  without 

the  yellow  subdorsal  band.  On  breeding 
them  I  obtained  a  moth  exactly  like  Mr. 

Beutenmiiller's  recent  examples  of  inornata. 
Harrison  G.  Dyar, 

Jordan  and  Kellogg's  Animal  Life 

(N.  Y.,  Appleton,  1900,  8^')  is  an  introduc- 
tion to  zoology  of  the  most  rational  kind, 

abundantly  and  excellently  illustrated.  It  is 

the  only  text-book  of  zoology  we  have  ever 
seen  which  was  readable  almost  from  cover 

to  cover  Generous  space  is  given  to  insects. 

The  authors  point  out  "that  the  whole 
life  of  animals,  ...  all  the  varietrof  animal 

form  and  habit  is  an  expression  of  the  fitness 
of  animals  to  the  varied  circumstances  and 

conditions  of  their  living  .  .  .  [and  that  this 
adaptation  has]  come  about  inevitably  and 

naturally,  and  that  it  can  be  readily  studied 

and  largely  understood."  The  whole  book 
makes  this  clear. 

Stanford  University's  collection 
OF  Japanese  scale  insects.  —  Mr.  S.  I. 
Kuwana,  assistant  in  entomology  in  Stanford 

University,  spent  all  of  last  summer  in  Japan 

collecting  and  studying  in  the  field  the  scale 
insects  of  that  country,  this  being  the  first 

attempt  to  make  a  systematic  investigation 

of  Japanese  Coccidae.  Mr.  Kuwana  visited 
and  traveled  over  all  of  the  larger  islands  of 

the  Empire,  and  by  reason  of  his  knowledge 
of  the  language  and  geography  of  Japan  was 

able  to  do  very  effective  work.  He  gave  spe- 
cial attention  to  the  San  Jos6  scale,  in  an 

attempt  to  solve,  or  at  least  to  contribute  to 
the  solution  of,  the  problem  of  the  native 
habitat  of  this  insect.  This  scale  was  found 

to  be  distributed  over  the  whole  empire,  and 

in  certain  regions  to  be  a  serious  pest.  Mr. 

Kuwana  is  now  engaged  in  working  over  his 

notes  and  material  relating  to  the  San  Jos6 
scale  and  finds  much  evidence  to  uphold  the 
belief  that  the  insect  is  native  to  Japan.  He 

hopes  to  publish  his  notes  about  Christmas 
time.  The  collections  made  by  Mr.  Kuwana 

on  this  expedition,  which  are  large,  belong 
to  the  entomological  laboratory  of  Stanford 

University.  As  far  as  the  duplicate  material 
will  allow  I  shall  be  glad  to  make  exchanges 
with  students  of  the  Coccidae,  or  to  present 

specimens  to  them.  Until  the  material  is 
worked  over,  however,  the  collection  will  be 

kept  intact. Vernon  L.  Kellogg. 
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SOME  INSECTS  OF   THE  HUDSONIAN  ZONE  IN   NEW  MEXICO.  —  II. 

HYMENOPTERA    PARASITICA. 

BY    WILLIAM     H.     A.SHMEAD. 

(i)  Pseudamblyteles  neomexi- 
canus,  new  species. 

<J.  —  Length  12.5  mm.  Black;  scape  be- 
neath, the  upper  anterior  orbits,  the  face  be- 

low the  antennae,  the  cljpeus,  the  labruni, 
the  mandibles,  the  scutellum.  the  tegulae,  a 
short  line  in  front  of  same  and  one  beneath, 

and  the  legs,  except  the  anterior  and  middle 
coxae  at  base  and  posteriorly  and  the  hind 

coxae,  lemon-jellow ;  the  extreme  apex  of 
hind  tibiae  fuscous.  The  anterior  and 

middle  coxae  at  the  base  and  posteriorly 

and  the  hind  coxae  black;  palpi  jellowish- 
white.  Wings  hyaline,  faintly  tinged,  the 

veins  except  towards  base  of  wings,  dark  fus- 
cous, the  stigma  within  reddish  brown.  Ab- 

domen black,  the  basal  two  thirds  of  the 

second  and  third  dorsal  segments  and  ventral 
segments  2  and  3  rufous,  the  latter  with  a 
fold. 

Type. —  Cat.  No.  5324,  U.  S.  N.  M. 
(One  (J  specimen.) 

(2)  Platylabus  tibialis,  new  spe- 
cies. 

? .  —  Length  S  mm.  Black ;  a  narrow 
stripe  on  hind  orbits,  a  narrow  band  before 

base  of  mandibles,  and  the  last  two  joints  of 
maxillary  and  labial  palpi,  white  or  whitish. 

Mandibles  black  with  a  rufous  spot  near  apex. 

Legs  rufous ;  the  coxae,  the  extreme  apex  of 

hind  femora  the  hind  tibiae,  except  toward 

base,  and  the  hind  tarsi  black,  the  hind  coxae 
marked  with  rufous.  Wings  subfuscous,  the 

stigma  and  veins  dark  fuscous,  almost  black. 
Antennal  joints  14  and  15  with  a  white  spot 
above. 

Type. —  Cat.  No.  5325,  U.  S.  N.  M. 
(One  9   specimen.) 

Allied  to  and  difficult  to  distinguish 

from  Platylabus  pedatorius  Fabr.,  of 
Europe. 

(3)    Cryptus    proximus    Cresson. 
One  ?  specimen.  This  species  is 

found  in  Colorado,  British  Columbia, 

California  and  Alaska. 

(^4)  Itoplectis  exareolata,  new  spe- 
cies. 

5. — Lengtli  6  mm.  Black;  the  apex  of 
abdominal  segments  1  to  3  narrowly  rufous, 

or  rufo-piceous  ;  the  legs  rufous,  the  anterior 
coxae  basally,  the  hind  tibiae,  except  a  pale 
annulus  at  basal  third,  and  the  hind  tarsi, 

except  joints  i  and  2  narrowly  at  base,  are 
black  or  very  dark  fuscous;  the  annulus  on 
the  hind  tibiae,  the  spurs  and  the  annulus 

at  base  of  joints  i  and  2  of  tarsi,  are  whitish. 
Mandibles,  antennae  and  tegulae  wholly 

black.  Wings  hyaline,  the  stigma  and  veins 
blackish,  but  with  a  white  streak  between 

the  stigma  and  the  parastigma.  Metathorax 
exareolated,  without  a  trace  of  a  carina. 

Abdomen  normal,  punctate;  the  ovipositor 

■about  two  thirds  the  length  of  abdomen. 
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Type.  — Cat.  No.  5326,  U.  S.  N.  M.  (One 
?    specimen.) 

(5)  Alexeter  canaliculatus  Pro- 
vancher. 

One  (J  specimen. 

(6)  Otlophorus  affinis,  new  spe- 
cies. 

$.  —  Length  6  mm.  Black;  the  antei'ior 
half  of  the  clypeus,  the  tegulae  and  abdomi- 

nal segments  2--5  rufous;  mandibles,  palpi, 
anterior  and  middle  tibiae  and  tarsi,  except 

last  joint,  pale  yellowish,  or  yellowish-white  ; 
all  coxae,  a  spot  on  the  anterior  and  middle 

trochanters  above  and  the  hind  legs,  mostly 
black,  the  extreme  base  of  the  hind  femora 

and  more  or  less  of  their  apices,  rufous ;  an 
annulus  at  base  of  hind  tibiae,  the  tibial 

spurs  and  the  base  of  the  first  joint  of  tarsi, 

whitish  ;  two  apical  segments  of  the  abdo- 
men fuscous.  .  Wings  obscure  hyaline,  the 

stigma  and  veins  brownish,  the  stigma  having 
a  whitish  spot  at  basal  third. 

Type. —  Cat.  No.  5327,  U.  S.  N.  M. 
(One  $  specimen.) 

Comes  nearest  to  Otlophorus  iniiume- 
rabilis  Davis,  but  differs  in  color  of  tlie 

legs  and  by  the  disco-cubital  nervure 
not  being  broken  by  a  stump  of  a  vein. 

(7)  Limneria  striatipes,  new  spe- 
cies. 

?. — ^ Length  7  mm.  Black;  mandibles, 

except  at  base  and  apex,  the  palpi,  the  teg- 
ulae, the  subcostal  and  the  median  veins  to- 

ward base  in  both  wings,  pale  yellow,  or  yel- 
lowish white,  the  rest  of  the  veins  black  or 

blackish,  the  stigma  within  being  ferrugi- 
nous, the  anterior  femora,  except  a  large  spot 

at  base  beneath,  their  tibiae  and  tarsi,  pale  fer- 
ruginous, the  middle  and  hind  legs  mostly 

black,  their  tibiae  having  a  long  whitish  stripe 

beneath  and  within  ;  the  tibial  spurs,  as  well  • 
as  the  extreme  base  of  the  first  joint  of  tarsi, 
are  whitish.  Metathorax  areolated,  the  are- 

ola longer  than  wide,  hexagonal. 

$.  —  Length  4.5  mm.  Differs  from  the 
female  in  its  smaller  size  and  in  the  color  of 

the  legs  :  The  anterior  and  middle  coxae  be- 
neath and  their  trochanters,  except  the  first 

joint  above,  are  yellowish-white,  the  anterior 
femora  have  no  black  spot  at  base  beneath, 

the  middle  femora  are  mostly  rufous,  while 
the  hind  femora  are  rufous  at  base. 

Type.— Cat.  No.  5328,  U.  S.  N.  M. 
(One  9  ,  one  ̂   specimen.) 

(8)  Cidaphurus  alticola,  new  spe- 
cies. 

$.  —Length  12  mm.  Black  and  yellow, 
the  ground  color  of  the  head  and  the  thorax 
black;  scape  beneath,  the  posterior  orbits, 
the  anterior  orbits  and  the  face  below  the 

antennae,  except  a  median  stripe,  the  malar 

space  and  the  lateral  incisions  of  the  clypeus 

which  are  black,  the  clypeus,  the  mandibles 

except  at  apex  and  a  spot  at  basal  angle  with- 
in, the  legs  except  middle  coxae  at  base  and 

behind,  the  hind  coxae  within  and  at  apex, 

a  V-shaped  mark  at  each  anterior  lateral 

angle  of  the  mesonotum,  the  scutellum,  ex- 
cept the  fovea  at  base  and  the  spine,  the  post- 

scutellum,  a  band  across  the  apex  of  tlie  meta^ 
thorax  extending  as  a  spot  on  the  metapleura, 

the  tegulae,  a  spot  beneath  a  perpendicular 
line  on  the  mesopleura,  a  spot  beneath  the 
insertion  of  the  hind  wings,  two  short  stripes 

on  upper  margin  of  the  pronotum,  andaspot 
on  the  prosternum  above  the  insertion  of  the 

front  coxae,  yellow.  Wings  subhyaline,  the 
internal  veins  blackish,  the  costal  vein  and 

the  stigma  brown.  Abdomen  subcompressed, 
the  basal  two  thirds  of  the  first  segment  and 

bands  at  the  base  of  the  following  segments 

black. 

Type. —Cat.  No.  5329,  U.  S.  N.  M. 
(One  $  specimen.) 
Allied  to  Cidaphurus  {Baiichies) 

spinosus  Cresson,  described  from  Col- 
orado. 
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DIPTERA. 

BY    D.    W.    COQUILLETT. 

Culex  impiger  Walker.  This 

species  extends  over  nearly  the  whole  of 

North  America,  ranging  as  far  south- 
ward as  Jamaica,  W.  Ind. 

Simulium  venustum  Say.  Ranges 
from  Canada  and  British  Columbia 

southward  to  southern  Florida  and 
Texas. 

Rhypholophus  cockerellii,  sp. 
nov. 

Liglit  yellow,  the  antennae  and  palpi  ex- 
cept basal  joint,  Ijrovvn  (legs  broken  off  in 

the  single  specimen) ;  joints  of  fiagellum  of 
antennae  elong.ite  oval,  each  bearing  a  whorl 

of  bristles;  wings  hyaline,  stigma  very  faint, 

discal  cell  opens  into  the  third  posterior,  aux- 

iliary crossvein  slightly  before  middle  of  dis- 
tance from  base  of  third  vein  to  apex  of  the 

auxiliary,  marginal  crossvein  near  base  of 
anterior  branch  of  second  vein,  seventh  vein 

diverging  from  the  sixth  on  its  basal  three- 
fourths,  then  extending  parallel  with  it ; 

length,  4  mm. 

A  female  specimen.  Type  No.  5317, 
U.  S.  Nat.  Museum. 

Limnophila  costata,    sp.  nov. 

Head  black,  densely  gray  pruinose,  first 
two  joints  of  antennae  black,  the  remainder 
brownish,  the  sutures  yellow;  flagellar  joints  _ 

elongate  oval,  towards  apex  of  antennae  In- 
coming almost  cylindrical,  each  much  long- 

er than  broad  and  bearing  a  whorl  of  bristles  ; 

mouth  parts  black;  body  black,  subopaque, 

thinly  grayish  pruinose,  a  -spot  above  each 
front  coxa  and  the  genitalia,  yellowish  ;  coxae 

and  base  of  femora  yellow,  remainder  of  femo- 
ra brown ;  tibiae  and  base  of  tarsi  yellow, 

apices  of  tarsi  brown  ;  halteres  yellow,  the 

knobs  brown ;  wings  liyaline,  the  apices 
and     hind     margins     pale    gray,    costal   cell 

brown,  stigma  dark  brown  ;  auxiliary  vein 
curving  toward  the  first  and  ending  in  it 

noticeably  before  base  of  first  submarginal 

cell,  a  crossvein  situated  considerably  be- 
fore the  apex  of  the  auxiliary  vein  connects 

it  with  the  costa;  marginal  crossvein  close 

to  apex  of  first  vein  and  near  middle  of  upper 

branch  of  the  second,  petiole  of  first  submar- 
ginal cell  shorter  than  the  great  crossvein, 

the  latter  near  middle  of  discal  cell,  five  pos- 
terior cells,  the  second  subequal  in  length  to 

its  petiole,  no  supernumerary  crossveins : 

length,  9  mm. 

A  female  specimen.  Type  No.  5318, 
U.  S.  Nat.  Museum. 

Tabanus  rhombicus  O.  S.  This 

species  was  originally  described  from 
the  mountains  of  Colorado. 

Cyrtopogon  callipedilus  Loew. 
Hitherto  recorded  from  northern  Cali- 

fornia and  Wyoming. 

Empis  poplitea  Loew.  Originally 

described  from  Alaska,  and  also  occur- 

ring in  Colorado. 

Syrphus  arcuatus  Fallen.  A  Euro- 
pean species  which  also  occurs  over  the 

greater  part  of  North  America  north  of 

Virginia  and  Mexico. 

Syrphus  creper  Snow.  Originally 

described  (rom  the  mountains  of  Colo- 
rado and  New  Mexico. 

Chrysotoxum  derivatum  Walker. 
Extends  from  Kansas  and  New  Mexico 

westward  to  the  ocean  and  northward 

into  British  America. 

Volucella  facialis  Williston.  Hith- 

erto known  to  occur  in  Colorado,  Wash- 

ington and  Alaska. 
Arctophila  flagrans  Osten  Sacken. 

Occurs  in  New  Mexico,  Colorado  and 
Alaska. 
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Eristalis  hirtus  Loew.  Has  been 

recorded  as  occurring  from  Kansas  and 

New  Mexico  northwestwardly  to  Wash- 
ington. 

Helophilus  dychei  Williston.  Here- 
tofore recorded  only  from  Alaska. 

Gonia  capitata  De  Geer.  A  Euro- 
pean species  which  also  occurs  over  the 

greater  part  of  this  country,  from  Can- 
ada to  Mexico. 

Peleteria  aenea  Staeger.  A  Europe- 
an species  which  has  also  been  recorded 

from  Greenland,  Idaho,  Wyoming  and 
Colorado. 

Echinomyia  hystricosa  Williston. 
Occurs  from  New  Mexico  and  Arizona 

northwardly  to  Idaho  and  Washington. 

Calliphora  vomitoria  Linne.  A 

European  species  which  also  occurs  over 

the  greater  portion  of  North  America. 

Phormia  regina  Meigen.  Also  a 

European  species  which  has  about  the 

same  distribution  as  the  preceding  spe- 
cies. 

Hyetodesia  brunneinervis  Stein. 

Heretofore  known  only  from  Idaho  and 
Alaska. 

Hyetodesia  rufitibia  Stein.  Has 

been  recorded  from  Pennsylvania, 

Georgia,  Illinois  and  Kansas. 

Pegomyia  costalis  Stein.  De- 
scribed from  South  Dakota,  and  also 

occurs  in  Alaska. 

Phorbia  platura  Meigen.  A  Euro- 
pean species  which  has  hitherto  been 

reported  as  occurring  over  the  greater 

part  of  the  United  States  east  of  Idaho 

and  Kansas,  and  also  in  Canada. 

COLEOPTERA. 

BY  H.  F.  WICKHAM. 

Carabus  taedatus  Fabr.  var.  oregon- 

cnsis  Lee.  This  form  is  tolerably  com- 

mon in  the  Rocky  Mountains  from  Col- 
orado to  the  British  territories  and 

reaches  the  Pacific  coast  in  the  north- 

ern portion  of  its  range. 
Bembidium  incertum  Mots.  Not 

uncommon  in  the  high  Rockies  (Lead- 
ville,  the  Argentine  Pass  road  above 

Georgetown,  Colorado) .  Also  from 
mountains  above  Donald,  B.  C,  and 

from  Crow's  Nest  Pass.  It  occurs  in 
the  Lake  regions  at  Marquette,  Mich., 

and  Bayfield,  Wis.,  and  in  Nevada  as 

well  as  along  the  Pacific  coast  from 
Alaska  to  California. 

Pterostichus  iuczotii  Dej.  Widely 

distributed  in  the  northern  part  of  the 

continent,  common  in  the  mountains  of 

Colorado. 

Amara  brunnipennis  Dej.  Found 

in  Labrador,  the  White  Mountains,  and 

on  high  peaks  (above  timber  line)  in 
Colorado. 

Amara  remotestriata  Dej.  Ex- 

tremely abundant  in  the  mountainous 

regions  of  New  Mexico  and  Colorado, 

also  in  Eastern  \^'ashington,  Idaho  and 
Montana,  less  common  farther  East 

(Iowa,  Kansas,  Nebraska  to  Texas  and 
Canada).  Northern  portions  of  Europe 
and  of  Asia. 

Chlaenius  sericeus  Forst.  "  Occurs 

everywhere  in  the  United  States  and 

Canada  "  (Horn). 
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Hippodamia  convergens  Guer. 

Also  found  over  the  greater  portion  of 
the  United  States  and  in  Canada. 

Cytilus  trivittatus  Melsh.  The 

United  States  north  of  Pennsylvania, 
westward  to  Idaho,  common  in  Canada 

and  in  the  higher  Rocky  Mountains  of 
Colorado. 

Athous  cribratus  Lee.  Previously 

known  from  New  Mexico  (Taos  Peak) 

and  southern  Colorado.  A  second  spec- 
imen, differing  in  form  of  thora.x,  I  refer 

with  some  doubt  to  the  9  of  the  above, 

the  se.xes  of  Athous  often  being  unlike. 

Aphodius  anthracinus  Lee.  Utah 

(American  Fork  Canon)  ;  Colorado 

(above  Ouray,  9000-  loooo  ft.). 

Leptura  propinqua  Bland.  West- 
ern Canada,  northern  U.  S.  from  Mon- 

tana to  the  Pacific;  Nevada,  New  Mex- 

ico, Arizona.  Common  in  the  moun- 
tains of  Colorado. 

Leptura  nigrolineata  Bland.  Col- 
orado (South  Park,  Leadville,  Ouray 

and  the  adjacent  mountains  up  to  about 

10,000  feet). 

Syneta  carinata  Mann.  •'  Alaska, 

Idaho,  Utah"  (Horn).  One  in  my 
collection  is  from  the  mountains  of 

British  Columbia,  above  the  town  of 

Donald. 

Diabrotica  tricincta  Say.  Colorado 

Springs  and  other  points  in  Colorado, 
extends  southward  to  Mexico.  Not 

confined  to  the  mountains. 

Luperodes  morrissonii  Jac. 

"  Southern  California  and  Arizona." 

(Horn).  Not  quite  typical,  but  accord- 
ing to  the  description  very  nearly  so. 

Galeruca  externa  Say.  "  Kansas, 
Utah,  Nevada,  Oregon,  Washington, 

Idaho  "  (Horn).  In  my  collection 
from  Manitoba ;  California  ;  Williams, 

Arizona ;  and  several  points  in  the 

mountains  of  Colorado  (Leadville,  Breck- 
enridge,  the  Argentine  Road,  mountains 

above  Ouray).  I  also  have  one  from 

Glenora  on  the  Stikine  River  in  north- 
ern British  Columbia. 

Cantharis  nuttalli  Say.  Winnipeg, 

Manitoba ;  Dakotas,  Montana,  various 

localities  in  Colorado ;  New  Mexico. 

Trichalophus  alternatus  Say. 

Not  unfrequently  met  with  in  the  moun- 
tains of  Colorado.  I  have  it  from  Breck- 

enridge,  Leadville,  Red  Cliff  and  the 

Argentine  Pass  road,  also  from  Laramie, 

Wyoming. 
Stephanocleonus  cristatus  Lee. 

Winnipeg,  Manitoba;  Leadville,  Colo- 
rado. 

NOTES  ON  M.-VCROPSIS  AND  AGALLIA    (jASSID.\E). 

BY    C.    F.    BAKER,    ST.    LOUIS,    MO. 

The  article  on  these  two  genera  in  the  ject  with  great  willingness,  especially  as 

November  Psyche,  calls  for  notice  from  this  case  illustrates  very  well  indeed  the 

me  and  I  add  further  notes  on  tha  sub-      verv    detrimental    effect    of    a    common 
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trouble  among  American  workers,  viz.: 

a  lack  of  cooperation,  be  it  generous  or 

otherwise.  I  can  only  say  that  I  am 

ready,  as  I  have  always  been,  to  do  any- 
thing in  my  power,  regardless  of  all 

other  considerations,  to  prevent  such 
occurrences  as  this  in  connection  with 

Macropsis  and  Agallia. 

However,  once  in  print,  statements 

and  descriptions  cannot  be  withdrawn, 
much  as  we  would  like  sometimes. 

I  drafted  the  descriptions  of  my  new 

species  of  Agallia  and  Macropsis  men- 
tioned, some  three  years  before  they 

were  printed  and  they  were  sent  out  for 

publication  over  two  years  before  they 

finally  appeared.  I  certainly  was  not 

aware  of  any  paper  having  been  pub- 

lished by  Osborn  and  Ball  on  the  sub- 
ject, for  none  had  been.  And  finally 

I  did  not  hear  of  nor  see  the  paper 

by  Csborn  and  Ball  until  it  was  too 

late  to  withdraw  my  own. 

If  the  types  of  Agallia  mexkana  fit 

exactly  the  description  of  Diodcsta  there 

can  be  no  question  of  the  synonymy.  I 

followed  my  own  "elaborate  directions  " 
and  saw  t4ie  female  last  ventral  segment 

"slightly  concave,"  though  this  would 
be  no  specific  dilTerence.  The  same  is 

true  of  my  species  hcydei  and  produda. 

Mr.  Ball  criticises  me  for  describing 

from  a  single  specimen,  though  on  the 

same  page  he  does  likewise.  Doubtless 

the  "yellow  saddle"  is  likewise  a  "re- 
sult of  accident  or  imperfect  develop- 

ment," especially  when  we  consider  that 
the  Agallias  are  quite  variable  in  color. 

The  name  reticulata  was  long  ago  preoc- 

cupied in  European  literature.  If  this 

species  is  distinct  from  any  of  Uhler's  it 
may  be  known  as  ballii.  Mr.  Ball 

should  certainly  state  his  grounds  for 

reducing  inconspicua,  especially  if  it  was 
based  on  an  e.xamination  of  the  type. 

I  have  no  doubt  whatever  that  pere- 

grinans  is  a  composite  species,  impossi- 

ble of  determination  except  through  ex- 
amination of  the  types.  Any  one  of  a 

half  dozen  North  American  and  fifteen 

or  twenty  South  American  species  would 

answer  the  description  equally  well. 

The  types  are  credited  to  "  Insulae 
Taiti  et  Oahu,  California,  Rio  Janeiro  ; 

var.  e  Rio  Janeiro."  Osborn  and  Ball 
expressed  doubt  as  to  their  own  deter- 

mination of  it.  Not  having  examined 

the  types  this  doubt  is  a  very  laudable 

one.  In  any  event  the  Sandwich  Island 
form  retains  the  name  and  lyrata  cannot 

be  reduced  as  a  synonym  of  it.  This  is 

another  "  sad  commentary  on  the  accu- 

racy ''  of  Osborn  and  Ball's  synonymical 
work. 

Fowler's  account  of  Macropsis  had 
not  been  distributed  when  I  sent  out  my 

paper,  nor  had  Osborn  and  Ball's  paper 
appeared.  Mr.  Ball  here  again  mentions 

my  "very  meager"  amount  of  material. 
I  fail  to  see  the  point  of  this  when  the 

number  of  specimens  averages  as  large 

as  for  many  of  his  own  species.  The 

last  ventral  segment  of  female  in  ala- 
bamensis  was  described  as  three  lobed, 

in  apicalis  this  is  said  to  be  rounding  or 
two  lobed.  As  to  the  correctness  of  Mr. 

Ball's  determination  of  misella  (not 

"  missella  "  )    I  cannot   say,   not   having 
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seen  the  specimens.  I  can  only  say  that 

the  types  of  rufoscutellatiis  do  not  fit  the 

description  of  misella  —  and  this  most 
decidedly.  I  cannot  account  for  such  a 
reference  as  this,  and  on  so  uncertain 

and  ill-founded  a  basis. 

Mr.  Ball's  guess  concerning  ti:ag/ius 
as  a  form  of  califortiicus  may  possibly  be 

correct.  I  guessed  the  same  before  de- 
scribing them.  However  I  had  no  proofs 

to  bear  me  out,  nor  has  Mr.  Ball  sub- 

mitted any.  If  they  did  not  represent 

species  they  certainly  would  varieties. 
Mr.  Ball  does  not  even  allow  them  varietal 

standing,  but  in  the  same  breath  bases 

a  "  var.  nov."  on  specimens  of  laeta 
"  suffused  with  reddish."  This  reddish 
suffusion  is  a  character  not  uncommon 

among  various  other  Jassids.  The  ref- 
erence of  these  species  to  humHis  is 

wholly  the  most  superficial  guesswork. 

It  is  needless  to  say  that  the  word  "  pro- 

notum  "  in  the  fourth  line  of  the  descrip- 

tion of  tnag/ius  is  a  missprint  for  "  elytra." 
The  species  idioceroidcs  does  belong  in 

the  genus  Macropsis  as  it  is  at  present 

defined.  Mr.  Ball  might  just  as  well 

separate  it  as  a  new  genus.  It  would  be 

just  as  good  a  one  as  many  others  in 

the  Jassidae. 

COCCIDAEOFTHE  HARVARD  BOTANICAL  GARDENS. 

BY    GEO.    B.    KING,    LAWRENCE,    MASS. 

The  following  is  the  result  of  two  brief 
visits  to  the  Harvard  Botanical  Gardens 

at  Cambridge,  Mass.  The  first  was  on 

July  15  of  this  year,  in  company  with 

Mr.  A.  F.  Perry.  Just  two  hours'  work 
was  put  in  at  this  time.  The  next  visit 

was  by  myself  on  August  13  ;  about  three 

hours  were  spent  about  the  garden  and 

greenhouses.  Although  we  found  a  large 
number  of  coccids  to  inhabit  this  beauti- 

ful garden,  we  have  by  no  means  got  all 

that  really  exist  there.  Other  visits  are 

contemplated  and  it  should  be  said  that 

a  splendid  opportunity  presents  itself 

here  for  students  to  study  the  life  history 

of  many  interesting  and  injurious  coccids. 
Several  species  are  here  cited  for  the  first 

time,    together    with    many    new    food 

plants,  which   adds  considerably  to  our 
Massachusetts  list. 

1.  Lfcaniu7n  pruiiiosiim  Comst.  MS., 

Coq.  were  found  on  Prunics  domestka, 

var.  Brads/unvi,  recorded  here  for  the 

first  time  from  Mass.  The  food  plant  is 
also  new. 

2.  Lecanium  qitercitronis  Fitch,  on 

Xanthoxylum  americanum  a  new  food 

plant  for  this  scale. 

3.  Lecanium  longulum  Dougl.  on  Mon- 
siera  deliciosn,  in  the  tropical  greenhouse. 

This  scale  is  of  recent  introduction,  and 

new  to  Mass. ;  the  food  plant  is  also 
new. 

4.  Lecanium  meialeucae  Mask,  on  the 

same  plant  as  the  latter  in  the  tropical 

greenhouse,  and  is  of  recent  introduction 
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and  new  to  North  America.     The  food 

plant  is  also  new  for  this  scale. 

5.  Lecaiiiiim  hemisphaericum  Targ.  on 

a  fern  {Nephrohpis  tuberosa)  ,  and  a  vine, 

in  the  greenhouse.  These  food  plants 
are  new. 

6.  Lecanium  oleae  Bern,  on  a  small 

shrub  out  of  doors,  and  is  new  to  Mass. 

7.  Lecanimn  sp.,  very  much  like  L. 

oleae,  but  not  that  species ;  only  two 

found,  and  not  sufficient  for  study ;  was 

found  on  Cycas  rcvoliita,  in  the  green- 
house. 

8.  Lecanium  tessellatum  Sign.  This 

was  the  most  prolific  species  met  with, 

on  the  following  greenhouse  plants. 

Palms :     Chamaerops    Martiana,    Rhopis 

flabelliformis.  Phoenix  Onslcyana.,  P.  re- 
c/inata,  P.  paludosa,  Areca  Alicae,  Rho- 

palostylis  Baueri,  Caryo/a  itrens,  Kentia 

Forsteriana,  A'.  Wendlandiana,  Cham- 
aerops Port/mei,  Hyophorbe  Verschaf- 

felti,  Asttoatryiim  mexicaniim,  Arenga 

Wightii :  other  plants  :  Monstera  delici- 
osa,  and  Gartncra  racemosa.  These  are 

all  new  food  plants. 

9.  Lecanium  fletcheri  Ckll.,  on  Thuja 

occide/italis,  var.  This  species  was  de- 

scribed from  Ottawa.  Canada,  in  1893. 

In  February  of  this  year  I  received  some 

scales  on  T.  occidentalis  from  Vienna, 

marked  "  new  species."  Upon  examina- 
tion, however,  they  prove  to  be  L. 

Hetcheri  Ckll.,  identical  with  those 

which  I  received  from  Dr.  Fletcher. 

10.  Pulvinaria  innumerabilis  Rathv., 

on  Aesculus plai'a,  a  new  food  plant. 

J  I.  Aspidiotus  rapax  Comst.,  on  Co- 
prosma  Baueriana.  New  to  Mass.  ;  the 

food  plant  is  also  new. 

12.  Hemichionaspis  aspidistrae  Sign., 

on  Davailia  tnoorei,  a  fern  in  the  green- 
house.    The  coccid  is  new  to  Mass. 

13.  Mytilaspis  ubni  L.,  on  Syringa 

persica^i  a  new  food  plant. 

14.  Aulacaspis  elegaus  Leon.,  on  Cycas 

revoluia,  in  the  greenhouse. 

15.  Aulacaspis  rosae,  on  Rosa  lucida. 

1 6.  Dactylopius  citri  Risso,  on  CalHs- 
temon  lanceolatus ,  a  new  food  plant. 

17.  Dactylopius  longispinus  Targ.,  on 

Nephrodium  amplum,  in  the  greenhouse. 

18.  Dactylopius  nipae  Mask.,  on  an 

unknown  plant  in  the  tropical  green- 
house.    This  is  new  to  America. 

19.  Diaspis  ?ninima  Targ.,  on  Biota 

{Thuja)  orientalis.,  from  China.  The 
coccid  is  new  to  America. 

There  yet  remain  a  few  more  species 

not  yet  determined,  which  will  be  pub- 
lished in  a  subsequent  article.  For  a 

list  of  scale  insects  previously  recorded 
from  the  Harvard  Botanical  Gardens, 

see  Canadian  Entomologist,  1899,  pp. 

140,  227,  227,  228,  229,  252,  and  for 
those  recorded  from  Cambridge  other 

than  the  above  and  might  perhaps  have 

been  found  in  the  greenhouse  of  the 
Botanical  Garden,  see  the  same  journal, 

1899,  pp.  109,  139,  and  140. 
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LIFE    HISTORIES   OF    NORTH    AMERICAN    GEOMETRIDAE.  — XVIII. 

nv    HARRISON    G.    DYAR,  WASHINGTON,  D.  C. 

Haematopi^  grataria  Fab.  Riley  h.is  de- 
scribed the  mature  larva  and  pupa  and  given 

a  short  account  of  the  habits,  which  has  been 

quoted  bv  Packard. 

Egg.  Laid  in  a  row  side  h\  side  on  the 

edge  of  a  leaf  or  .stem.  Elliptical,  flattened 

above  and  below,  wedge  shaped,  the  larger 

end  moderately  truncate;  marked  like  a 
thimble  all  over,  the  reticulations  broad  and 

rounded,  the  cell  areas  depressed,  forming 

rounded  shallow  pits.  The  pores  at  the 

angles  of  the  reticulations  show  in  certain 

lights  as  white  dots.  Pale  yellow,  later  turn- 

ing red.     Size  .6  X  .4  X  .3  mm. 

Stage  I.  Head  rounded,  slightly  bilobed, 

erect,  free,  dull  black,  the  face  whitish,  ir- 

regularly bordered,  looking  like  four  conflu- 
ent patches  about  the  clypeus ;  antennae 

small ;  width  about  .25  mm.  Body  moderate, 

normal;  white,  a  little  sordid;  a  broad  red- 

brown  subdorsal  band,  becoming,  behind 

joint  5,  a  broad  single  dorsal  band,  cut  on 

each  segment  by  a  posterior  cuneiform  patch 

of  the  ground  color  dorsally  and  a  small 

anterior  one  subdorsally  on  each  segment. 

A  similar  broad  subventral  band,  more  dif- 

fuse and  a  little  paler,  the  pair  obscurely 

joining  in  the  centers  of  the  medial  seg- 
ments. Tubercles  small,  dark;  setae  short, 

slightly  enlarged  at  tips;  shields  uncornitied, 

concolorous ;  feet  pale. 

Stage  II.  Head  squarish  bilobed,  a  dis- 

tinct shallow  vertical  notch ;  free,  higher 

than  joint  2  ;  brown  mottled,  a  white  patch 

across  the  lower  part  of  clypeus,  a  yellowish 

white  vertical  band  and  broader,  irregularly 

edged  patch  behind  the  ocelli ;  width  .35 

mm.  Body  somewhat  thick,  the  segments 

slightly  enlarged  centrally  and  a  little  angu- 

larly bent,  subannulate,  tubercles  and  setae 
obsolete.  Greenish  white,  marked  with  dark 

reddish    brown.     At   the   ends   a   broad    sub- 

dorsal band,  obscurely  geminate,  becoming 

centrally  a  series  of  large  V  marks,  one  on  a 

segment,  the  points  directed  forward,  joined 

by  narrow  addorsal  and  sulidorsal  lines,  in 

all  five  such  marks,  situated  on  joints  5  to  9. 

Sides  slightly  marked  with  olivaceous  in  the 

folds.  A  broad  subventral  band,  obscurely 

darker,  running  the  whole  length  and  partly 

olivaceous,  not  so  sharply  defined  as  the 

dorsal  marks.  Feet  pale  outwardly.  A  dark 

lateral  shade  on  joint  5. 

Stage  III.  Head  as  before,  the  brown 

color  darkened,  spotted,  the  light  color  yel- 

lowish-white; width  .55  mm.  Body  yellowish 

white  in  ground,  but  largely  obscured.  Sub- 
dorsal line  pale  brown,  sharply,  though  a 

little  pulverulently  edged,  continuous,  ob- 
scurely cutting  the  oblique,  velvety  brown 

bars  of  joints  5  to  9,  into  which  the  former 
V-marks  are  now  divided.  Lateral  band  vel- 

vety brown,  representing  the  oblique  bars  at 

the  extremities.  A  faint,  geminate,  pale 

brown,  stigmatal  band,  composed  mostly  of 

the  prolongations  posteriorly  of  the  oblique 
bars,  but  a  true  line  at  the  extremities. 

Subventral  band  broad,  pulverulently  gem- 
inate, dark  brown,  widened  above  centrally 

on  the  segments,  especially  on  joint  5,  where 

it  forms  a  large  spot.  Feet  pale  outwardly. 

Tubercles  and  setae  obsolete.  Body  moder- 
ate, rather  robust,  the  segments  slightly 

swollen  centrally. 

Stage  IV.  Head  rounded,  squarish  above, 

broad,  lobes  full  at  cheeks,  held  obliquely, 

free  from  and  higher  than  joint  2;  densely 

dotted  with  blackish  brown,  leaving  a  small 

white  vertical  streak  on  the  lobe  and  a  space 

behind  the  ocelli,  the  latter  reticulate;  width 

.8  mm.  Body  moderate,  a  little  tapering 

before,  not  so  behind,  marked  as  befoi'e,  but 
the  brown  marks  darker  and  more  extensive 

so  that   this  color  predominates,  making  the 
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larva  look  brown  with  greenish  white  lines, 

of  which  the  central  ohiiques,  bordering  the 
oblique  brown  patches  below  and  that  on 
the  subventral  fold  are  most  distinct.  Dor- 

sal line  obscurely  geminate,  pale. 
Stage  V.  Head  as  before;  width  1.25 

mm.  Bodj  also  as  before,  moderate,  cylin- 
drical, thorax  and  central  abdominal  inci- 

sures smaller,  anal  plate  roimded,  a  little 

projecting,  anal  feet  thickly  triangular. 
Heavily  mottled  with  black  brown ;  dorsal 

line  obscurely  geminate,  lighter  brown;  sub- 
dorsal   obliques  from   subdorsum  anteriorly 

to  spiracle  on  joints  6  to  9,  yellowish  white, 
broken  ;  a  similarly  colored,  longitudinal, 
broken  stigmatal  and  subventral  line,  two 
faint  lines  in  subventral  space  and  a  distinct 
medioventral  one,  all  somewhat  pulverulent 
and  brown  dotted.  Feet  dark,  the  anal  ones 

only  pale  outwardly.  When  disturbed  the 
larvae  fall  and  remain  motionless  extended 

straightly.  Cocoon  a  large  delicate  net  in 
which  the  pupa  is  suspended.  Many  brooded ; 
larvae  from.  Washington,  D.  C.  They  fed 

readih'  on  Polygomtm  rayi  and  were  raised 
on  this  plant. 
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THE    DISTRIBUTION    OF    HOLARCTIC    COLLEMBOLA. 

BY    JUSTUS    WATSON    FOLSOM,    CHAMPAIGN,    ILL. 

[.\nnual  address  of  the  retiring  president  of  tlie  Cambridge  Entomological  Club,  January  ii,  igoi.] 

No  less  than  one  hundred  and  fifty- 
two  species  of  Collembola  are  known  to 

occur  in  North  America,  of  which  thirty- 
eight,  at  least,  are  shared  with  Europe. 

Their  specific  identity  has  been  estab- 
lished, not  simply  from  descriptions, 

but  by  a  thorough  comparison  of  speci- 

mens. Twenty-five  per  cent  of  the 

Nearctic  species,  then,  are  also  Palae- 
arctic.  Specimens  of  the  latter,  as  a  rule, 

average  slightly  larger  than  of  the  form- 
er, but  that  is  all. 

I  doubt  if  as  large  a  proportion  of 

Holarctic  species  is  recorded  for  any 

other  order  of  animals ;  moreover,  this 

proportion  is  increasing,  with  the  com- 
parison of  additional  specimens. 

Apparently  restricted  to  the  eastern 

part  of  the  United  States  are  several 

species  which  may  have  been  recently 
introduced  ;  such  are  Neaniira  viuscorutn, 

Aphorura  armata,  Orchesella  cincta,  Sim 

buski,  Tomoccrus  Tulgaris  and  tridenti- 

feriis. 
The  following  occur  abundantly 

throughout  Europe  and  the  United 

States:  Aphorura  incrmis,  Poilura  aqita- 
tica^  Achonttes  armatiis,  Jsotonia  piiiettirin. 

7'iridis  and  palustris,  also  Eiitomobrya 

multifasciata.  These  are  the  more  ob- 
trusive members  of  the  order  and,  hav- 

ing been  widely  collected,  furnish 

valuable  data  for  the  study  of  distribu- 
tion. The  list  will  doubtless  be  in- 

creased when  more  is  known  about 

the  Collembola  of  the  western  states ; 

as  it  is,  the  forms  next  named,  which 

range  throughout  Europe,  are  known  to 
occur  in  most  of  the  States  east  of  the 

Rocky  Mountains :  Aiiurida  granaria, 
Isotoma  (increa,  LepidocyrtHS  (ya/ieiis, 

Sira  nigromaculata,  Stniiithuriis  aquati- 
ciis,  malmgreni,  hortetisis  and  elegans. 

In  the  arctic  regions  the  less  special- 
ized Collembola  flourish,  some  species 

becoming  larger  than  in  middle  Europe. 
Thanks  to  several  expeditions,  our 

knowledge  of  the  arctic  range  of  many 

species  is  definite.  Of  the  sixty  known 

species  of  arctic  and  subarctic  Collem- 

bola, at  least  twenty  are  broadly  dis- 
tributed in  tlie  United  States,  and  all 

but  a  few  occur  in  northern  and  middle 

Europe;  in  fact,  but  three  or  four  are 

peculiar  to  the  arctic  region. 

In    (Greenland.     Spitzbergen,     Franz 
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Josef  Land,  Nova  Zembla,  Siberia  and 

Alaska  are  found  many  of  the  species 

common  to  Europe  and  the  United 

States,  for  example,  Ah'anura  imisavu/n, 
Amirida  gninaria,  Achonitcs  annafiis. 

Isotoma  palustris  and  viridis.  Hitherto, 

Totnocerus  iiigcr  of  Europe,  T.  arctkiis 

of  Siberia  and  7".  americaiiHs  of  Cali- 
fornia have  been  regarded  as  distinct 

species.  The  Harriman  expedition, 

however,  brought  from  Alaska  numerous 

specimens  which  form  perfect  inter- 
gradations  between  the  three  forms 
named. 

There  is,  then,  not  only  a  remarkable 

agreement  in  structure  between  European 
and  North  American  CoUembola.  but 

also,  for  many  species,  continuity  of  dis- 
tribution. 

The  specific  identity  of  so  many  Hol- 
arctic  species,  an  identity  which  would 

not  be  expected  upon  a  priori  grounds, 

may  easily  be  accounted  for.  The 

CoUembola  and  Thysanura,  the  most 

generalized  of  iiexapods,  present  very 

few  adaptive  characters  as  contrasted 
with  other  insects.  The  CoUembola 

feed  upon  organic  debris  and  are  mostly 

confined  to  moist  and  decaying  vegetable 
matter  or  to  water  surfaces.  Like  the 

worms,  the  simplicity  of  their  e.xternal 

organization  is  to  be  attributed  to  the 

uniformity  of  their  en\ironment.  The 

simple  conditions  of  food,  moisture, 

temperature,  etc.,  which  a  Collembolan 

requires,  may  be  found  almost  anywhere 

in  the  Holarctic  region  ;  .so  that,  after  all. 

it  is  difficult  to  understand  how,  under 

such  circumstances,  any  decided  modi- 

fication of  even  varietal  value  could 

occur.  The  species  of  continuous  Hol- 
arctic distribution  are,  in  every  case,  only 

such  as  can  exi.st  in  a  comparatively 

simple  environment,  —  the  more  spe- 
cialized species  and  genera  are  not  found 

to  any  extent  in  the  arctic  region. 
The  wide  distribution  of  CoUembola 

is  surprising,  for  they  appear  to  have  no 

means  of  self  dispersal ;  they  lack  wings 

and  probably  always  did,  as  none  are 

found  in  the  embryo  ;  their  feeble  walk- 
ing and  leaping  could  procure  only  a 

limited  local  distribution  ;  a  dry  spot  is 

an  effective  barrier  to  most  CoUem- 

bola, which  require  an  atmosphere  sat- 
urated with  moisture.  The  insects  may 

possibly  be  blown  about  to  some  extent, 

but  their  eggs  are  probably  not,  as  they 
are  laid  in  the  soil,  under  bark,  or  in  other 

concealed  places. 

As  for  accidental  means  of  dispersal, 

there  may  be  many.  Several  species 

not  indigenous  have  been  found  in  green- 
houses among  exotic  plants.  Isoioma 

fimctaria,  abundant  in  rich  soil,  fre- 
quently occurs  on  potted  plants.  I  used 

to  find  Eutoiiiobrya  iniiltifasciata  and 

other  species  among  early  strawberries 

which  had  been  brought  to  Massachu- 
setts from  the  south.  The  influence  of 

man,  then,  in  transporting  CoUembola 

upon  plants,  fruits  or  vegetables  is  not 
inconsiderable. 

The  lower  animals  perhaps  assist  now 

and  then.  Moniez  found  a  species  of 

Entomobrya  by  hundreds  in  the  fresh 
nesl  of  a  linch,  where  they  were  feeding 

upon  the  lining   of  feathers  ;   Wahlgren 
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records  three  species  of  Collembola 

from  the  mossy  nests  of  sea  gulls  ; 

whether  birds  carry  these  insects  among 

their  feathers,  or  not,  is  not  known. 

Mr.  .S.  R.  Williams  gave  me  a  specimen 

of  Entcmwhrya griseo-oli-'ata  and  a  Thrips 
both  of  which  he  found  deep  in  the  fur 
of  a  mole. 

These  accidental,  or  occasional,  means 

of  dispersion  may  be  recognized  without 

being  assigned  too  much  importance. 

Certainly,  human  intervention  cannot 

be  held  responsible  for  the  distribution  of 

the  arctic  forms  b)'  which  the  European 
and  North  American  faunae  are  linked 

together. 

By  far  the  most  important  agent  of 

dispersion  is  running  water.  During 

most  of  the  year,  some  species  of  Col- 
lembola are  to  be  found  on  our  streams 

and  ponds  and,  in  some  months,  as  many 
as  a  dozen  kinds  at  once.  .\  few  of  these, 

such  as  Pfldiira  aquatica.  Isotoina  palus- 
tris,  Smlnt/iunis  aquaiiciis,  malingrcni 

and  spinatus  possess  structural  adapta- 
tions for  their  semiaquatic  life,  but  many 

other  species  are  met  with  which,  thovigh 

nonrially  terrestrial,  are  quite  at  home 

on  the  surface  of  fresh  water,  which  can- 

not wet  them,  and  in  which  they  can- 
not sink ;  they  leap  upon  the  surface 

film  with  ease. 

Such  species  undoubtedly  owe  their 

broad  distribution  mainly  to  streams  of 
fresh  water. 

The  snow  fleas,  which  attract  interest 

by  their  sudden  appearance  in  immense 

numbers,  are  distributed  by  the  same 

means.     In    the    latter    part    of    winter 

they  may  be  found,  more  or  less  be- 
numbed, under  the  loose  bark  of  trees, 

especial!)'  pine,  oak  and  maple,  or  else 
about  the  roots  among  dead  leaves,  in 

which  situations  tlieir  eggs  are  laid. 

Rendered  active  by  the  first  warmth  of 

spring,  the  little  creatures  wander  out 
and  sometimes  darken  the  snow  by  their 
numbers.  Rivulets  of  melted  snow  or 

of  rain  water  carry  them  to  the  brooks 

whence  they  are  borne  to  the  rivers  and 
scattered  no  one  knows  how  far. 

Many  other  species  are  washed  from 
streain  to  stream  in  the  same  way ; 

floating  logs,  branches  and  roots  must 

often  transport  Collembola,  especially  of 

the  genus  Isotoma,  a  large  proportion 
of  which  live  under  loose  bark.  In  fact, 

I  believe  that  the  most  important  agents 

of  dispersion  for  inland  Collembola  are 
fresh  water  streams. 

Marine  currents,  also,  are  of  vast  im- 

portance in  this  respect.  Wahlgren  re- 
cords nine  species  of  Collembola  from 

barren  rocky  islands  off  the  Swedish 

coast  and  properly  maintains  that  they 

were  distributed  solely  by  sea  water. 

These  are  Anurida  tiiarifimn  and  /ii/l- 

I'erg!,  Anurophorus  /aricis,  Xenylla  mar- 
ifinia  and  Immicola,  Achorittes  Tiaticiis. 

Isotoina  viridis,  Entoinobrya  hviiigiiit'sa 
and  Sira  biiski. 

It  is  a  significant  fact  that  almost  ail 
those  named  are  Holarctic. 

The  species  of  Anurida,  indeed,  are 
restricted  to  salt  water.  A.  maritiina  is 

common  on  the  coast  of  Massachusetts, 

where  it  occurs  in  colonies  between  tide 

marks.     At    low   tide   the   insects   walk 
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about  and  feed  upon  dead  nioUusks  ;  as 

the  tide  rises  they,  hide  under  stones  and 

become  submerged. 

Now  this  species  occurs  not  only  on 

the  coasts  of  New  England,  Long  Island, 

Florida,  and  probably  of  intervening 

places,  but  also  along  the  entire  western 

coast  of  Europe ;  its  distribution  by 

marine  currents,  therefore,  cannot  be 
doubted. 

Isotoma  bessehi,  a  marine  species 

found  first  at  Polaris  Bay,  is  not  rare  on 

the  coast  of  Massachusetts  and  has  late- 

ly been  found  in  Spitzbergen.  Xcnylla 
humicola  has  a  similar  distribution. 

Achoruta  lullbcrgi  {(iiih'nis  TuU.)  in- 
habits Siberia,  Nova  Zembla,  Franz 

Josef  Land  and  Spitzbergen,  and  also 
occurs  on  the  salt  marshes  of  eastern 

Massachusetts. 

Achorutes  viatictis  not  only  ranges 

over  the  Palaearctic  region,  including 

the  arctic  islands,  but  has  been  found 
in  California  and  even  in  Tierra  del 

Fuego. 

Finally,  Achorutes  armatiis,  which 

occurs  throughout  the  Holarctic  region, 
has  been  taken  in  South  America,  New 
Zealand  and  Sumatra. 

More  cosmopolitan  forms  are  known, 

but  none  of  the  other  faunal  regions 

share  their  species  to  the  extent  to 
which  the  Palaearctic  and  Nearctic  do. 

I  have  shown  that  a  number  of  gene- 
ralized species  of  Collembola  inhabiting 

both  Europe  and  the  United  States  are 

practically  continuous  in  their  distribu- 
tion between  the  two  places.  The  fact, 

however,  that  most  Holarctic  species 
are  discontinuous  must  be  accounted 

for  and  the  explanation  of  the  fact  is 

important  for  its  general  bearing. 

Nearly  all  the  Holarctic  species  of 

the  Arctic  regions  proper  belong  to  the 

most  generalized  families,  i.  e.,  Aphor- 
uridae  and  Poduridae,  and  can  live  in 

an  environment  of  extreme  simplicity 

and  rigor,  needing  but  the  scantiest  of 

vegetation  and  being  quite  tolerant  of 
cold  ;  in  temperate  regions  they  are 

noticeably  the  most  active  species  of 

the  order  during  the  winter. 

The  Entomobryidae  and  Sminthuridae, 

on  the  other  hand,  require  more  warmth 

and  certainly  a  more  luxuriant  vegeta- 
tion than  arctic  regions  afford.  Now 

these  most  specialized  families,  adapted 

to  a  more  complex  environment,  contain 

many  species  which,  although  identical 
in  middle  Europe  and  the  United 

States,  do  not  exist,  it  may  safely  be 

said,  in  the  intervening  regions,  where, 

most  probably,  they  formerly  must  have 
occurred.  The  inference  is  obvious, 

then,  that  a  higher  temperature  and 

a  more  luxuriant  vegetation  than  at 

present  once  prevailed  in  the  arctic 

zone.  This  is  no  news,  of  course,  — 
but  the  additional  evidence  is  worth 
something. 
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SOME  INSECTS  OF  THE  HUUSONIAN  ZONE  IN    NEW  MEXICO.— III. 

HYMENOPTERA  APOIDEA. 

BY  T.   D.  .\.  COCKERELL. 

Bombus  proximus  Cresson. 
Abundant. 

B.  proximus  var.  Inmhirdi  (Cress.) 

A  few  flying  with  the  typical  form. 

B.  ternarius  Say. 
1?. 

B.  juxtus  Cress. 

B.  frigidus  Smith. 

I  9  .  New  to  New  Mexico.  Origi- 

nally described  from  "Arctic  America  ; 

Hudson's  Bay."  It  is  also  known  from 
Great  Slave  Lake,  Yukon  River,  Van- 

couver I.,  and  the  high  mountains  of 

Colorado.  It  ha:;  the  closest  possible 

resemblance  to  B.  derhamcUiis  Kirby, 
which  I  have  from  Innsbruck  in  the 

Tirol,  collected  by  Mr.  Friese.  I  be- 
lieve that  the  B.  dcrhatnelhis  reported 

by  Kirby  from  Arctic  America  (Lat. 

65°)  must  have  been  frigidus.  When 

in  Philadelphia  last  year  I  saw  Cresson's 
types  of  B.  puinami  and  couperi^  and  it 

seems  to  be  an  open  question  whether 

they  are  really  separate  from  one  an- 
other and  from  frigidus ;  but  it  will  be 

necessary  to  make  a  careful  study  of 

more  abundant  material  than  has  yet 

been  available,  to  precisely  fix  the  sta- 
tus of  these  forms. 

Megachile  wootoni  Ckll. 

1  (J .  Belongs  to  a  circumpolar 

group,  Megachile,  s.  str. 

Halictoides  (Parahalictoides) 
maurus  (Cresson). 

I   $  .     New  to  New  Mexico. 

Panurginus  bakeri  (Ckll.). 

1  $  at  flowers  of  Potcutilla  [Dasi- 
phora)  frntifosa.      New  to   New  Mexico. 

P.  cressoniellus  Ckll. 

2  9  ,  one  at  flowers  of  J'otentilla  frii- ticosa. 

P.  verus,  n.  sp. 

I  9.  Length  8  nun.,  entirch'  sliinincr 
black,  even  to  the  tarsi  and  riayelliini  ;  liead, 

thorax,  legs  and  ape.^c  of  abdomen  with 
ratlier  long  white  liair,  that  on  llie  bind  legs 

carrying  some  orange  pollen  ;  aniennae 

leaching  the  tegulae  ;  face  and  clypeus  with 

large  sparse  punctures;  front  minutelv  stii- 
ated.  with  small  close  punctures  ;  mesothorax 

closelv  punctured  at  the  sides,  sparsely  in  the 
middle  ;  first  segment  of  abdomen  shining, 

with  minute  sparse  punctures;  following 
segments  minutelv  sculptured,  with  closer 

small  punctures  ;  tegulae  shining  piceous  ; 

wings  slightly  dusky,  stigma  and  nervures 

black;  marginal  cell  broadly  oblii/iiely  trun- 

cate at  the  t'«(/,  appendiculate  ;  first  submar- 
ginal  cell  more  than  twice  as  large  as  second  ; 

fir^t  recurrent  }icrvure  joiuing  first  siibmar- 

gitial  cell  -veil  before  its  eud ;  second  reciu"- 
renl  joining  second  submarginal  coll  just 
before  its  eiul. 

This  is  a  very  interesting  species, 

being  a  true  J'aiiurgi/ius  of  the  type  pre- 
dominant in  Europe  and  Asia.  It  ap- 

parently conies  nearest  to  P.  pundiveii- 

tris  and  /'.  altii-ola  from  the  Caucasus, 
and  r.  moiilniius  from  the  Alps.  I  have 

before  me  a  specimen  of  P.  moiitanus 

collected    by  Mr.   P'riese   at  Innsbruck, 



164 PSYCHE. [February,  igoi. 

at  flowers  of  Ranuniiilus,  and  it  resem- 

bles venis  so  closely  that  upon  super- 

ficial examination  it  could  easily  be  mis- 
taken for  it ;  however,  the  first  recurrent 

nervure  in  montaiiiis  is  interstitial  with 

the  second  transverso-cubital,  and  the 

marginal  cell  is  bent  where  it  leaves  the 

costa,  whereas  in  verus  it  is  only  curved. 

Andrena  apacheorum  Ckll. 
I   9. 

Halictus  peraltus,  n.  sp. 

I  $.  Length  hardly  7  mni. ;  black;  the 
liroad  anterior  margin  of  the  clypeus,  and  the 

labrum  (but  not  the  mandibles)  lemon  yel- 
low; fiagellimi  beneath,  except  at  the  extreme 

apex,  pale  chrome  yellow ;  knees,  anterior 
tibiae  in  front,  and  hind  and  middle  tibiae 

narrowly  at  apex,  pale  yellow;  tarsi  very  pale 

yellow,  the  last  joint  of  the  middle  and  hind 
tarsi  dark  brown  ;  tubercles  wholly  black  ; 

tegulae  shining  piceous ;  wings  hyaline, 
nervures  and  stigma  very  dark  brown.  Face 

elongate,  clypeus  produced,  clypeus  and  sides 
of  face  covered  with  appressed  shining  white 
hair ;  vertex  rough  ;  scape  short,  fiagellum 

stout  and  \erv  long;  mesothorax  dull,  ini- 
nutely  roughened  and  with  close  punctures  ; 

enclosure  of  metathorax  large,  with  numer- 
ous longitudinal  ridges  connected  by  small 

transverse  ones  ;  first  segment  of  abdomen 

shining,  with  minute  sparse  punctures;  fol- 
lowing segments  minutely  sculptured  so  as 

to  have  a  satiny  lustre. 

Differs  from  //  arcuatus  ^  by  the  color 
of  the  antennae  and  other  characters  ; 

from  H.  si  III  His  $  by  the  color  of  the 

nervures,  entirely  black  tubercles,  etc. 
The  second  recurrent  nervure  enters  the 

third  submarginal  cell  at  least  two-fifths 
from  its  end,  the  lower  apical  angles  of 

the  cell  being  produced,  very  differently 

from  arcuatus  and  various  related  species, 

such  as  olympiac  and  kincaidii. 

LEPIDOPTERA    HETEROCERA 

(part) BY   H.  G.  DVAR. 

Clisiocampa  fragilis  Str. 

Nemeophila  petrosa  \Vk.  var  geovt- 
etriia  Grt. 

Crocota  aurantiaca  Hbn.  var  bre- 
Ticoniis  Walk. 

Crambus  dumetellus  Hbn. 

Loxostege  sticticalis  L. 
Tortrix  fumiferana  CI. 

Stenoptilia  exclamationis  Wals.  (?) 

Really  too  poor  for  certain  determina- 
tion, but  agreeing  with  others  (equally 

poor)  from  Colorado  (Bruce)  which 

Prof.  Fernald  thought  might  be  exclama- 
tionis, originally  described  from  the 

mountains  of  California. 

RHYNCHOTA    HETEROPTERA. 

BY    HERBERT    OSBORN. 

Nysius  thymi  Wolff.  Slightly  more 

opaque  in  elytra  than  usual. 
Lygaeus  reclivatus  Say. 
Harmostes  reflexulus    Say. 

Thyanta  custator    Fab. 

Leptopterna   amoena    Uhler. 
Camptobrochis  ?    sp. 

This  species  seems  to  come  properly 

in  this  genus,  and  near  grandis  but  dif- 
fers from  my  specimens  in  being  much 

darker  and  the  head  is  not  nearly  so 
vertical. 
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LIFE    HISTORIES    OF    NORTH    AMERICAN    GEOMETRIDAE.  —  XIX. 

BY    HARRISON    G.    DYAR,  WASHINGTON,  D.   C. 

Sentlys  ennucleala  Guen.  The  larva  given 

by  Guen^e  as  that  of  this  species  does  not 
agree  at  all  with  my  observations.  On  the 
other  hand,  the  one  described  by  Goodell 
does  agree  well.  As  it  seemed  possible  that 
there  had  been  soine  mixture  of  species,  I 

applied  to  Dr.  Hulst,  who  states  that  he 
thinks  the  two  forms  of  the  moth  probably 

distinct,  as  follows  :  — 

1.  Wings  sordid  wliite  with  faint  brown- 
ish lines  — 

ENNUCLEATA  Giien.,  Phal.  i.  50:5 ;  1S57. 
=^res/rictata  Walk.  C.  B.  M.  xxii,  722; 
1861  =:  meiisiaaia  Walk.  C.  B.  M  xxxv, 

162 1  ;    1S66. 

2.  Wings   with  a  more  or  less  extensive 

blackish  submarginal  powdering  — 
.M.ABASTARiA  llUbn.     Zutr.  ii,   22,  fig. 

Tfii.  Tfiz.^  enniuleafit  \ar.  Giien.     Phal. 

pi.     12,    fig.    ̂ .^=.  eniiiiclea/ii    Pack    (nee 

Guen.)    Men.  347,  pi    10,  fig.    67.    ■=■>■€■ 
coiiditaria    Walk.    C.    B.    M.    xxii,    7S6, 
1861. 

The  moths  bred  from   the   larvae  here  de- 

scribed were  of   the   form   eitniicleata   as   de" 
fined. 

Egg.  Laid  loosely,  rolled  about  in  the 

tumbler.  Roundedly  elliptical,  one  diam- 
eter less  than  the  other,  but  without  flatten- 

ed areas,  slightly  more  sharply  rounded  at 

the  micropylar  end;  about  15  longitudinal, 
strongly  prominent  ribs  with  fine  parallel 

cross-striae,  slightly  raised  both  across  the 
ribs  and  in  the  interspaces.  Ends  confused 
reticulate,  the  ribs  abruptly  ending  at  the 

edge  of  the  micropylar  end,  becoming 
merged  in  the  reticulations  at  the  other. 

Very  pale  green,  almost  white,  not  shining. 

Size  .55  X  .4  X  .35  mm.  (Eggs  from  Wash- 
ington, D.  C.) 

Stage   I.      Long,   slender,  thread-like,  ac- 

tively looping.  Head  and  cervical  shield 
pale  translucent  reddish  brown,  the  head 

round,  slightly  bilobed,  ocelli  black;  width 

about  .3  mm.  Body  dark  brown  above  and 
below  ;  the  sides  broadly  translucent  green- 

ish. Thoracic  feet  pale,  abdominal  ones 
dark.  Setae  short  and  stiff,  black,  with 

swollen  clearer  tips.  Later  the  subventral 
brown  breaks  up  into  a  series  of  subventral 
streaks.  The  larvae  remain  long  and 
slender. 

Stage  II.  Head  round,  flattened  before, 

not  bilobed;  width  .4  mm.  Body  slender, 
the  thorax  short;  smooth;  ground  color 
translucent  sordid  whitish,  thorax  with  fine 
dark  brown  subdorsal  line  and  a  broader 

subventral  one  ;  abdomen  with  broad  dorsal 

brown  band  tapering  to  a  point  on  joint  13, 

leaving  the  sides  and  feet  pale  ;  a  moderately 
broad  subventral  band,  broken  posteriorly. 

Stage  III.  Head  round,  wider  than  high, 

antennae  prominent;  pale  brown,  dotted,  a 
white  streak  on  the  face  of  each  lobe  edged 
with  darker  brown  dots;  width  .6  mm. 

Body  long  and  slender,  cylindrical,  smooth. 
Somewhat  sordid  green  ;  thorax  with  a  fine 
dorsal  line  which  joins  the  broad  abdominal 
dorsal  band,  reaching  joint  3,  contracted 

slightly  at  the  incisures;  a  series  of  small 
round  segmental  spots  subventrally,  a  line  on 
the  anterior  edge  of  the  foot  of  joint  10  and 

bases  of  thoracic  feet  dark  purple  brown. 

Setae  short  and  stiff,  dark.  Skin  finely 
transversely  creased.  Anal  feet  long,  green. 

Tubercle  i  of  head  and  angles  of  cervical 
shield  a  little  prominent. 

Stage  IV.  Head  rounded,  squarish,  dull 

yellowish,  speckled  with  brown;  a  bright 
shade,  edged  with  brown  without,  on  the 

face  of  each  lobe;  width  .75  mm.  Body- 
very  long  and   slender,  finely  annulated,  dull 
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brownish  yellow ;  dorsal  line  faint  and 

obscure,  scarcely  darker  than  tlie  ground 

except  dorsally  on  joints  10  to  13, 
where  it  is  dark  and  distinct,  its  border 

marked  by  dark  dots  intersegmentally 

(approximate),  and  centrally  on  the  segments 
(remote).  Thorax  darkly  shaded,  the  lines 

obsolescent.  Venter  a  shade  paler  with 

series  of  subventral  brown  dashes  edging 
the  bases  of  the  feet.  Setae  short,  dark ; 

tubercles  obsolete ;  skin  granular.  Later  a 
heavy  black  shade  overspreads  the  posterior 

two-thirds  of  the  venter,  especially  pos- 
teriorly, reaching  the  sides  and  finally  the 

dorsum  of  joint  13  in  one  larva,  but  leaving 

the  feet  pale  outwardly.  Otherwise  the  larva 
is  uniformly  brown,  finely  annulate,  the 
few  dark  brown  dots  obscure.  Some  of  the 

larvae  passed  another  molt  about  Sept.  14 
with  width  of  head  .9  mm.,  and  the  same 
coloration ;  but  most  hibernated  in  this 

stage.     They  began  feeding  again  April  30. 
Stage  V.  Head  rounded,  rather  strongly 

bilobed,  ashen  on  the  face,  brown  flecked,  a 
broad  diffuse  band  on  each  side  of  the 

median  suture  and  a  longer  parallel  one  up 
each  lobe  before  the  ocelli  to  vertex;  width 

I.I  mm.  Body  ochraceous  brown,  shaded 

with  black  ventrally  on  joints  9  to  13,  feet 

pale  outwardly.  Segments  about  30-annu- 
late.  Traces  of  brown  dorsal  and  subdorsal 

lines  and  black  flecks  near  the  incisures;  also 

blackish  shaded  laterally  posteriorly  on  the 

segments.  Spiracles  black;  vi  on  a  low 
rounded  lump,  most  distinct  on  joints  5  and 
6.     Tubercles  minute,  setae  short,  black. 

Stage  VI.  Head  somewhat  squarely 
rounded,  free;  whitish  gray,  mottled  with 

brown,  a  broad,  diffuse,  mottled  dark  stripe 
from  behind  ocelli  and  a  shorter  one  each 

side  of  median  suture  ;  width  1.6  mm.  Seg- 

ments about  30-annulate,  cylindrical,  imi- 
form,  slender,  well  drawn  out;  anal  feet 

projecting  laterally,  the  plate  broad  rounded 
at  the  end;  shields  all  concolorous.  Wood 

brown,  ochraceous  dorsally  on  joints  3  to  13, 

a  diffuse  red-brown   dorsal    line,  becoming  a 

bluish  white  bar  on  the  large  first  annulet. 
Black  crinkly  addorsal  dashes  anteriorly  and 

posteriorly  on  each  .segment,  the  posterior 
ones  a  little  more  lateral  and  a  little  oblique. 

A  diffuse,  sparsely  pulverulent,  black  stig- 
matal  and  subventral  shading,  heaviest  and 

covering  most  of  the  venter  of  joints  S  to  10, 
but  leaving  the  foot  of  joint  10  outwardly 

pale.  A'enter  sparsely  black  irrorate. 
Thoracic  feet  pale.  Spiracles  black  ;  tuber- 

cles and  setae  minute. 

Larvae  handed  me  by  Mr.  W.  D.  Kearfott 
from  his  collecting  box,  where  they  had 

hatched  in  July;  moth  the  following  June. 

Single  brooded,  hibernation  in  Stage  IV. 
The  larvae  were  raised  on  Avild  cherry  and 

apple. 
Food  of  larvae  of  Simulium  and  Bleph- 

AROCERA. —  In  making  sections  of  the  larvae 
of  Simulium  and  Blepharocera,  in  a  study 

of  the  post  embryonic  development  of  these 
flies,  I  have  found  a  peculiar  obstacle  in  the 

presence  in  the  alimentary  canal  of  hundreds 

of  the  tiny  silicious  shells  of  diatoms.  From 
an  examination  of  the  alimentary  canal  of 

many  specimens  of  Simulium  and  Blepharo- 
cera it  is  apparent  that  diatoms  constitute  a 

large  part  of  the  food  of  these  larvae,  both  of 
which  live  clinging  to  the  smooth  rock  beds 

of  swiftly  flowing  streams.  I  have  men- 
tioned, in  a  paper  in  the  Entomological  News 

(January,  1900)  the  curious  fact  that  the  fully 
grown  larvae  of  Blepkaroceya  capitaia  are 

covered  dorsally  with  a  close  growth  of  dia- 
toms. The  most  abundant  diatoin  in  this 

growth  was  one  of  the  stalked  Gomphonema. 

The  basis  of  this  covering  of  the  larva's  back 
was  the  gelatinous  mass  at  the  base  of  the 
stalked  diatoms.  Scattered  upon  and  through 
this  mass  were  individuals  of  Nitzschia  and 

several  other  diatomaceous  genera.  The  cov- 

ering had  a  soft,  felt-like  appearance,  gray- 
ish or  brownish,  and  did  not  seem  to  trouble 

the  larva.  I  have  found  a  similar  diatoma- 

ceous growth  on  the  larvae  of  Liponeura  and 

two    other    Blepharocerid    species    in    Cali- 
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fornia.  Each  larva  thus  has  a  roof -garden 
in  which  it  rears  its  favorite  vegetable ! 
Simiilium,  on  the  contrarv,  seems  to  have  to 

find  its  diatoms  in  the  open  market. 
Vernon  L.  Kellogg. 

The  Triangle  Spider  in  California. — 

On  Novembers,  1S9S,  Professor  O.  P.Jenkins 
of  this  University  (Stanford)  found  a  single 

triangle  spider  {Hypiiotcs  sp.)  on  its  web  in  a 
cedar  tree  near  the  Universitv.  The  web 

was  nine  inches  long  and  six  inches  wide  at 

its  base.  It  had  four  radii  and  twenty-two 
cross  threads.  At  about  the  same  time  Dr. 

Jenkins  found  a  few  other  webs  but  was 

unable  to  capture  any  more  of  the  spiders. 
The  spider  seems  to  be  the  familiar  triangle 
spider  of  the  East,  but  differs  in  a  number  of 

minor  characters  and  rather  markedly  in  size. 

Until  more  specimens  are  obtained,  however, 
(and  in  the  two  years  since  finding  the  first 

no  others  have  been  seen)  the  specific  iden- 
tity of  this  Hyptiotes  cannot  be  certainly 

determined. 

PROCEEDINGS   OF   THE    CLUB. 

14  December,  1900.  The  216th  meeting 

was  held  at  156  Brattle  St.,  Mr.  S.  H.  Scud- 
der  in  the  chair. 

Mr.  W.  L.  W.  Field  showed  a  moth  which 

he  had  raised  from  a  caterpillar  mentioned  in 

tire  Harris  Correspondence  and  shown  on  pi. 

3.  fig.  2.     The  species  is  not  ̂ -et  determined. 

Mr.  A.  P.  Morse  showed  specimens  of 

Dichromorfha  viridis  which  he  had  taken  at 
Needham.  It  had  not  before  been  found  in 
eastern  Massachusetts. 

Mr.  S.  H.  Scudder  read  a  note  from  Mr. 

F.  H.  Sprague,  announcing  the  capture  of 
the  same  species  of  grasshopper  in  a  meadow 

in  .Milton,  Mass.,  last  September.  Mr.  Scud- 
der also  showed  a  specimen  of  Eiiftoieta 

claniUa.  a  rare  butterfly  in  New  England, 

captured  at  the  border  of  Hartford,  Conn., 

by  Mr.  S.  C.  Carpenter;  specimens  of  the 
European  Mantis  religiosa,  reared  in  Ithaca, 
N.  Y.,  by  Mr.  M.  V.  Slingerland,  from  eggs 

received  from  Rochester,  N.  "Y.,  wliere  the 
insect  has  been  in  some  way  introduced, 

and  seems  fairly  domiciled;  a  pair  of  wing- 
less Acridians,  recently  received  from  Mr. 

T.  D.  A.  Cockerell  in  New  Mexico,  where 

they  were  found  upon  Larrea,  the  twigs  of 

which  they  closely  resemble  ;  the  species  is 
called  Clematodes  liirreae  and  not  only 

forms  a  new  genus,  but  represents  a  new 

group,  allied  to  certain  tropical  groups  and 

especially  the  \'ilernae;  and  finally,  a  pair 
of  Cyfhoderris  mons/rosa  Uhl.,  the  male  one 
of  the  types  described  from  Oregon  more 

than  35  years  ago,  the  female,  hitherto  un- 
known, from  Laggan,  Alberta;  the  striking 

difference  between  the  sexes  were  pointed 
out. 

Ml-.  R.  Hay  ward  showed  a  record  which 
he  had  kept  during  the  past  summer  of  the 

notes  of  the  Katydid  with  relation  to  tem- 

perature (to  appe:ir  in  I'>,VciiK'. 

Guide  to  the  Genera  and  Classification  of  tlie  Orthoptera  of  North  America 

north  of  Mexico.     By  Samuel  H.  Scudder.     90  pp.     8°. 
Contains  keys  for  the  determination  of  the  higlier  groups  as  well  as  the 

nearly  200  genera  of  our  Orthoptera,  with  full  bibliographical  aids  to  further 

study.     Sent  by  mail  on  receipt  of  price  $1.00. 

E.  W.  WHEELER,  30  Bovlston  Street.  Ca.mbriuge,  Mass. 
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Scudder's  Brief  Guide  to  the  Com 
moner  Butterflies. 

By   Samuel   H.    Scudder.     xi  +  206  pp. 
l2mo.    $1.25. 

An  introduction,  for  tlie  young  student,  to 
ttie  names  and  sometliing  of  the  relationship 
and  lives  of  our  commoner  butterflies.  The 
author  has  selected  for  treatment  the  butter- 

flies, less  than  one  hundred  in  number,  which 
would  be  almost  surely  met  with  bv  an  in- 

dustrious collector  in  a  course  of  a  year's  or 
two  year's  work  in  our  Northern  States  east 
of  the  Great  Plains,  and  in  Canada.  While 
all  the  apparatus  necessary  to  identify  these 
butterflies,  in  their  earlier  as  well  as  perfect 
stage,  is  supplied,  it  is  far  from  the  author's 
pui  pose  to  treat  them  as  if  they  were  so  many 
mere  postage-stamps  to  be  classified  and  ar- 

ranged in  a  cabinet.  He  has  accordingly 
added  to  the  de,scriptions  of  the  different  spe- 

cies, their  most  obyious  stages,  some  of  the 
curious  facts  concerning  their  periodicitv  and 
tlieir  habits  of  life. 

Scudder's  The  Life  of  a  Butterfly. 
A  Chapter  in  Natural  History  for 
the  General  Reader. 

By  Samuel  H.  Scudder.     186  pp.     i6mo. 

$i.oo. In  this  book  the  author  has  tried  to  present 
in  untechnical  language  the  story  of  the  life 
of  one  of  our  most  conspicuous  American 
butterflies.  At  the  same  time,  by  introduc- 

ing into  the  account  of  its  anatomy,  devel- 
opment, distribution,  enemies,  and  seasonal 

changes  some  comparisons  with  the  more  or 
less  dissimilar  structure  and  life  of  other  but- 

terflies, and  particularly  of  our  native  forms, 
he  has  endeavored  to  give,  in  some  fashion 
and  in  brief  space,  a  general  account  of  the 
lives  of  the  whole  tribe.  By  using  a  single 
butterfly  as  a  special  text,  one  may  discourse 
at  pleasure  of  many  :  and  in  the  limited  field 
which  our  native  butterflies  cover,  this  meth- 

od has  a  certain  advantage  from  its  simplicity 
and  directness. 

THE  BUTTERFLY  BOOK.  Imp.  8vo.,  Pp.  xx-f  382.  48  colored  plates  with  over 
1,000  figures  representing  525  species.  183  figures  in  text.  Indispensable  to  collectors  and 
students  of  entomology. 

$3.00  net,  sent  postpaid  upon  receipt  of  price. 

Address:   W.J.  Holland,  LL.  IJ.,  I'ill^burg,  Pa. 
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IDENTIFICATION    OF    TWO    OF    FITCH'S     SPECIES,     VIZ.,    DELTO- 
CEPHALUS    MELSHEIMERII    AND    CHLOXOTETTIX    UNICOLOR. 

BY  C.  P.  GILLETTE,  FORT  COLLINS,  COLO. 

It  was  my  good  fortune  the  past  sum- 
mer to  spend  a  few  days  in  Albany, 

N.  Y.,  and  while  there,  was  greatly  fa- 

vored by  Dr.  E.  P.  Felt,  State  Entomolo- 
gist, who  kindly  allowed  me  to  study  the 

specimens  in  the  box  of  Fitch  types  of 

Homoptera. 

It  will  be  remembered  that  in  185 1 

Dr.  Fitch  published  a  list  of  the  Hom- 
optera of  New  York  State  which  he 

entitled  a  "  Catalogue  with  references 
and  descriptions  of  the  insects  collected 

and  arranged  for  the  State  Cabinet  of 

Natural  History." 
The  insects  upon  wliich  the  paper 

was  based  were  given  printed  numbers 

ranging  between  609  and  874  inclusive, 

and  were  placed  in  the  collection  of  the 
New  York  State  Cabinet  of  Natural 

History  in  1850.  In  1879,  as  we  are 

told  in  Dr.  Lintner's  Ninth  Report  as 
State  Entomologist,  p.  380,  the  collec- 

tion was  transferred  to  the  office  of  the 

State  Entomologist.  The  case  contain- 
ing the  collection  is  kept  hermetically 

sealed  in  a  dark  place  and  most  of  the 

specimens,  except  for  the  Apliididae  and 

Typhlocybinae   are  still   in   a   fair  state 

of  preservation.  Prior  to  1879,  museum 

pests  destroyed  a  considerable  number 

of  specimens  and  the  color  markings  of 

others  have  largely  faded  out. 

A  label  upon  the  box  in  Dr.  Lintner's 
hand  reads  as  follows  : 

"  Homoptera 

Arranged  by  Dr.  Fitch  in  1850:  Trans- 
ferred to  this  case  in  1879.  Con- 

tains 54  species  and  5  subspecies 

of  types  of  Dr.  Fitch.  See  Fourth 

Report  N.  Y.  State  Cabinet  N.  H.. 

pp.  43--69-" 
One  of  my  chief  objects  in  examining 

tliis  collection  was  to  determine  whether 

or  not  Mr.  *Haker  is  correct  in  overturn- 

ing the  opinions  of  other  specialists  as 

to  the  true  Dellocephaliis  mehheimerii 

and  Chlorotettix  uiiiiohroi  Filch,  both  of 

which  were  reported  in  "  Hemiptera  of 

Colorado"  (Bulletin  31  of  the  Experi- 
ment Station). 

Deltocephalus  mehheimerii  Fitch. — 
Although  Dr.  Fitch  speaks  of  this 

species  as  "  Common  on  grass,"  he 
described  it  from  a  single  pair,  the  male 

*Psyche,  1S97,  p.  118  and  1S9S,  p.  219. 
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of  which  he  numbered  805  and  the 
female  806.  The  male  has  been  lost 

but  the  female,  with  her  original  number, 

still  remains  and  is  intact,  except  for  the 

loss  of  the  tip  of  one  wing  cover.  In 

color,  it  is  bleached  nearly  white,  so 

that  the  length, — .10  of  an  inch — given 
by  Dr.  Fitch,  is  all  in  the  description 

that  can  now  be  applied  to  it. 

Mr.  Baker,  in  the  first  paper  referred 

to  above,  speaks  of  having  "  the  original 

Fitch  type  ".^  before  him  and  pronounces 
it  the  same  as  D.  minimus  of  Osborn 

(He  should  have  said  Osborn  and  Ball) 

and  proceeds  to  condone  Prof.  Osborn 

by  saying  "  Still  a  good  description  of  the 

genuine  melsheimerii  was  much  needed." 
I  had  with  me  type  specimens  of  Z>. 

tninitnus  O&B  and  found  by  careful  com- 
parison that  there  could  be  no  possibility 

of  its  being  the  same  as  Fitch's  melshei- 
merii.  Either  the  supposed  type  that 
Mr.  Baker  studied  in  the  collection  of 

the  National  Museum  is  unlike  the  type 

that  Dr.  Fitch  placed  in  the  State  Cabi- 
net, or  Mr.  Baker  is  not  familiar  with 

minimus.  That  minimus  should  occur 

at  all  in  the  collection  made  by  Dr.  Fitcli 

is  very  improbable  as  so  good  a  collector 
as  Mr.  Van  Duzee  has  never  taken  it  in 

N.  Y.  and  Dr.  Fitch  reported  melshci- 

merii'''-  Common  on  grass."  Farthermore, 
mittimus  seems  to  be  distinctively  a 

western  species  and  probably  does  not 

occur  east  of  the  Mississippi. 

The  eastern  specimens  of  melshe'imerii 
average  smaller  in  size  and  lighter  in 

color  than  the  western  and  the  type 

specimen,  number  806,  does  not  exceed 

a  large  specimen  of  minimus  in  length. 

It  is  readily  separated  from  the  latter 

species  by  its  more  robust  form  and  by 

the  entire  hind  margin  of  the  last  ven- 
tral segment  of  the  female.  In  mittimus 

the  last  ventral  segment  is  moderately 

produced  and  has  upon  its  hind  margin 

two  very  distinct  teeth  as  shown  in  the 
accompanying  figure  (A) . 

A,  under  surface  of  the  abdomen  of  Delto- 

cefkahts  mittimus,  sliowing  tlie  produced 

last  ventral  segment  of  the  female  with  two 

distinct  teeth ;  B,  under  surface  of  the  abdo- 
men of  the  female  of  D.  melsheimerii  show- 

ing the  hind  margin  of  the  last  ventral  seg- 
ment entire  and  not  produced;  C,  under 

surface  of  the  end  of  the  abdomen  in  the 

male  of  D.  viehheimcrii  ,'  a",  the  large  valve, 
p,  short  podical  plates. 

After  a  thorough  study  of  the  type,  I 

went  into  a  grass  pasture  in  the  suburbs 

of  Albany  and  collected  five  females 

and  four  males  of  a  species  of  Deltoceph- 
alus  that  I  recognized  at  once  to  be 

like  the  type  and  they  also  proved  to  be 
identical  with  what  Mr.  Van  Duzee  had 

sent  me  years  ago  from  N.  Y.  as  D. 
melsheitttcrii.  The  differences  in  the 

genitalia  of  the  males  of  these  two 

species  are  even  more  striking  than  in 
the  females. 
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The  males  of  minimus,  as  well  as  the 

closely  related  species,  minkii,  oculatus, 

and  sylvestris,  have  the  valve  relatively 

small  and  the  plates  long,  so  that  the 

latter  project  beyond  the  valve  a  dis- 
tance equal  to  once  or  twice  the  length 

of  the  valve.  Melsheimerii,  on  the  other 

hand,  is  readily  separated  from  the 

preceding  by  its  proportionately  large 

valve  and  very  short  plates.  The  latter 

do  not  project  beyond  the  valve  to  a 
distance  more  than  one  third  or  one  half 

the  length  of  the  valve.  See  the  accom- 

panying figure  (C) . 

I  must  conclude  then  that  Deltocepha- 
lits  melsheimerii  is  distinct  from  D.  mini- 

mus ;  that  the  references  to  D.  melshei- 

merii in  "  Hemiptera  of  Colorado"  were 
correct ;  and  that  D.  affinis  G&B  is  a 

synonym  of  D.  melsheimerii. 
Chlorotetti.x  unicolor  Fitch. —  This 

species  was  described  from  a  single  fe- 

male, to  which  Dr.  Fitch  gave  the  num- 
ber 767.     The  type  is  still  in  a  good  state 

of  preservation  except  that   it   is  consid- 
erably faded  in  color. 

Mr.  Baker  in  his  article  on  Chlorotetti.\ 

referred  to  above  reports  upon  an  exam- 
ination of  what  he  supposes  to  be  a 

Fitch  type  in  the  National  Museum  and 

says  it  is  the  species  described  by  Mr. 

Van  Duzee  as  C.  galbinata.  This  being 

correct,  the  specimens  reported  in 

"  Hemiptera  of  Colorado  "  as  C.  unicolor 
must  be  wrong.  I  compared  the  type  of 

unicolor  with  C.  galbinata  Van  D.,  and 

with  the  Colorado  specimens  of  C.  unico- 

lor and  found  Mr.  Van  Duzee's  deter- 
minations to  be  correct  and  his  galbinata 

very  distinct  from  the  type  of  unicolor. 
The  descriptions  of  both  these  species 

as  given  by  Mr.  Van  Duzee  in  Psyche 

of  August,  1892,  pp.  308-31 1  are  correct 
and  will  enable  any  one  conversant  with 

the  gross  anatomy  of  these  insects  to 

correctly  separate  the  species  without  so 
much  as  a  hand  lens  to  aid  him,  unless 

his  eyesight  is  very  poor. 

INSECTS    AND    SPIDERS    OF   THE   GALAPAGOS    ISLANDS. 

BY    VERNON    L.    KELLOGG,    STANFORD    UNIVERSITY,    CAL. 

By  the  financial  aid  of  Mr.  Timothy 

Hopkins  of  Menlo  Park,  California, 

Stanford  University  was  enabled  to 

send  two  zoologists  with  Captain  Noyes 

of  the  ninety-six  ton  schooner  Julia  E. 

Whalen  (San  Francisco)  to  the  Galapa- 
gos Islands  in  November,  1898.  Mr. 

Robert  Evans  Snodgrass,  assistant  in 

entomology,  and    Mr.    Edmund   Heller, 

student  in  zoology,  were  selected  to 

make  the  trip.  They  reached  the 

Archipelago  on  December  22,  1898, 
and  remained  in  it  until  June  23,  1899. 

In  the  time  of  their  stay  they  visited 

every  island  of  the  group  except  the 
small  island  called  Jervis,  spending 

from  two  to  sixty  days  on  each  island. 

Some  of  the  larger  islands  were  visited 
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several  times.  Extensive  zoological 

collections  were  made  especially  of 

birds,  reptiles,  fishes,  spiders  and  in- 
sects. These  collections  were  placed  in 

the  hands  of  specialists  for  study,  and 

the  papers  based  on  the  material  are 

being  published  in  the  current  volume 

of  the  Proceedings  of  the  Washington 

Academy  of  Science. 

The  most  important  invertebrate  col- 
lections are  those  of  the  spiders,  the 

biting  bird-lice  (Mallophaga)  and  of 

long  series  of  the  Acridid  genera,  Schis- 
tocerca,  Sphingonotus  and  Halmenus. 
In  addition  the  insect  collections  include 

other  Orthoptera,  Diptera,  Hymenop- 

tera,  Lepidoptera,  Coleoptera,  Hemip- 
tera,  Thysanura,  Isoptera  and  Odonata. 

The  Arachnida,  which  have  been 

studied  by  Nathan  Banks,  include  650 

specimens,  "  by  far  the  largest  collection 

ever  made  ''  in  these  islands,  represent- 

ing 48  species,  of  which  39  are  Ara- 
neida,  6  are  Arthrogastra  and  3  are 

Acarina.  The  thirty-nine  species  of 

spiders  represent  fifteen  families ; 

twenty-five  of  these  spiders  are  new  spe- 
cies, twenty-one  being  already  known. 

The  collection  includes  all  of  the  spe- 

cies except  two  ever  taken  on  these 

islands.  From  his  study  of  this  collec- 
tion Banks  concludes  that  the  Arachni- 

dan  fauna  of  the  Galapagos  Islands  is 

more  truly  related  to  that  of  the  Central 

American  region  than  to  that  of  any 

other  portion  of  the  earth.  A  very 

valuable  part  of  the  paper  on  these 

spiders  is  the  extensive  ecological  notes 

made  by  Mr.  Snodgrass  during  his  col- 
lecting. 

The  long  series  of  the  interesting 

Galapagos  species  of  Schistocera,  Sph- 
ingonotus and  Halmenus  representing 

all  of  the  islands  of  the  group  in  which 

the  species  are  to  be  found  have  been 

carefully  studied  by  Mr.  Snodgrass  and 

his  interesting  conclusions  are  contained 

in  a  paper  suggestively  entitled  "  On  the 
varieties  of  the  Orthopterous  genera 

Schistocerca,  Sphingonotus  and  Hal- 
menus on  the  Galapagos  Islands,  and  a 

discussion  of  their  inter-relationships, 

together  with  a  consideration  of  the 

relative  geological  ages  of  the  various 

islands  of  the  Archipelago."  The  other 
Orthoptera  comprising  twenty-three  spe- 

cies have  been  worked  by  Prof.  Jerome 

McNeill,  who  finds  seven  new  species  in 
the  collection. 

'l"he  insects  of  other  orders,  except 
the  Mallophaga,  have  been  studied  by 

the  specialists  of  the  U.  S.  Division  of 

Entomology,  under  the  direction  of  Dr. 

L.  O.  Howard.  Mr.  Coquiilet  deter- 

mines twenty-eight  species  of  Diptera 

representing  twenty-three  genera,  and 
sixteen  families!  Of  these  five  species 

are  new ;  seven  are  peculiar  to,  or  at 

least  were  described  from  the  islands, 

and  all  of  the  remaining  sixteen  are 

species  known  from  South  or  Central 
America,  the  West  Indies  and  warmer 

parts  of  North  America.  In  the  Hemip- 
tera  Mr.  Heidemann  finds  twenty-four 
species  of  which  two  are  new,  and  five 

previously  recorded  only  from  the  islands. 
In  this  collection  are  two  species  of  the 

interesting  ocean  surface  genus  Halo- 
bates.  In  the  other  orders  a  small  num- 

ber of  new  species  is  described. 
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The  collection  of  the  Mallophaga  is 

the  first  made  from  birds  of  the  Gala- 

pagos Islands.  Specimens  of  bird-lice 
were  taken  from  183  bird  individuals 

representing  thirty-four  out  of  the  sev- 
enty-nine bird  species  so  far  recorded 

from  the  Islands.  Mallophaga  were 

taken  from  t\venty-si.x  out  of  the  forty- 
eight  bird  species  and  from  all  of  the  five 

bird  genera  peculiar  to  the  Islands. 

There  is  a  total  of  forty-tiiree  Mallo- 

phagous  species  represented  in  the  col- 

lection, twenty-five  of  which  I  have  de- 
scribed as  new.  The  problem  of  the 

occurrence  on  the  Galapagos  birds  of 

previously  known  species  of  parasites, 

and  the  e.xtraordinary  distribution  of 

various  Mallophagous  species  on  widely 
dissimilar  bird  hosts  of  the  islands  make 

the  study  of  this  unique  collection  of 

Mallophaga  a  most  interesting  one. 
Little  of  value  in  the  way  of  suggestions 

as  to  the  affinities  of  the  five  bird  genera 

peculiar  to  the  islands,  drawn  from  a 

study  of  their  parasites,  can  be  got  at 

until  a  better  knowledge  of  the  Mallo- 
phaga of  the  birds  of  the  west  coast  of 

.South  and  Central  .\merica  is  had.  Up 

to  the  present  no  collections  of  Mallo- 

phaga have  been  studied  from  the  re- 

gion south  of  Panama,  but  such  collec- 
tions are  now  being  made  in  Bolivia  and 

and  Chili,  and  their  examination  should 
offer  much  of  interest  in  connection  with 

the  present  Galapagos  Island  collection. 
All  the  specimens  here  referred  to  are 

now  in  the  entomological  collections  of 
Stanford  Universitv. 

NOTES  ON  CRYPTICERYA    TOWNSENDI  CKLL. 

!V     I'.    D.    A.    COCKERELL    AND    GEO.    B.     KING. 

Cryptictrya  towiisendi  was  described 

from  specimens  collected  on  the  Mesca- 
lero  Apache  reservation,  N.  M.  At  the 

same  time  a  var.  pliicheae  was  described, 

from  the  Mesilla  Valley  :  I  am  now  con- 
vinced that  this  is  a  valid  species,  and 

must  be  called  Cry[^ticcrya plucheae.  The 
next  find  of  C.  /cniiiise>iJiws.s  on  Gutier- 

rezia  at  Albuquerque,  N.  M.,  by  the 

present  writer,  in  Sept.,  1897.  So  far, 

the  species  had  only  occurred  sparingly, 

and  on  a  single  species  of  plant ;  but  on 

Aiig.  26,  1900,  my  wife  and  I  found 

it  in  great  quantity  on  Goat  Mtn.,  Raton, 

N.    M..    living    on    Compositae  of    five 

dift'erent  genera.  The  food-plants  of 
C.  towiisendi  at  Raton  were  submitted  to 

Prof.  E.  L.  Greene  who  determined 

them  as  follows  : — •  Tmvnsendia  grandi- 
flora  Nutt.,  Picradeniaflorilmnda  (Gray), 

Grindelia  squarrosa  Pursh,  Gutierrezia 

Siirothrae (Y\ixs\\)  and  Bahia  chrysanthem- 
oides  Gray.  Specimens  collected  at  Raton 

Aug.  26,  gave  birth  to  young  at  the  end 

of  October.  Mr.  G.  B.  King  at  my  re- 
quest, has  kindly  made  measurements 

of  the  antennae  and  legs,  and  these, 

with  other  observations,  are  given  by  him 

below.     IT.  D.  A.  CofkcrfN.] 

On   October    27.    igoo,    I    received   a 
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sm.iU  box  of  living  specimens  of  the 
above  mentioned  coccid  from  Prof. 

Cockerell  ;  which  contained  three  old 

females  giving  birth  to  young  ;  all  of 

the  others  were  adult  but  younger  and 

contained  eggs,  embryonic  larvae,  and 

some  with  the  embryo  removed,  while 

others  were  nearly  matured  larvae. 
The  three  individuals  which  I  have 

termed  old,  all  proved  to  have  eleven 

segmented  antennae,  with  the  eleventh 

segment  always  longest,  two  and  three 
next,  and  five  shortest ;  four,  six  and 

seven  seem  to  be  nearly  equal,  as  also 

do  eight,  nine  and  ten.  The  width  of 

the  several  segments  is  quite  uniform 
with  the  first  of  course  as  usual  broadest. 

(i)  260.  (2)  128.  (3)  120.  There  is 
very  little  difference  in  their  width  after 

leaving  segment  four,  the  average  being 

about  104.  Length  of  middle  leg: 
Coxa  200-260.  Femur  with  trochanter 

680-720.  Tibia  580-600.  Tarsus 

360-380.  Claw  108.  Width:  Coxa 

420.  Trochanter  306-320.  Tibia  160. 
Tarsus  108.  Claw  48.  The  younger 

forms  have  ten  and  eleven  segmented 

antennae  ;  those  with  eleven  segments, 

the  eleventh  were  longest,  one,  two  and 
three  next,  with  five  shortest.  In  the 

ten  segmented  forms,  ten  is  longest, 

then  three,  two  next,  then  one.  The 

segments  of  these  younger  forms  seem 

to  be  quite  variable  as  do  also  the 

middle  legs,  from  the  following  measure- 

ments :  The  eleven  segmented  form,  — 
Coxa  200.  Femur  with  trochanter  600. 

Tibia,    480.      Tarsus    300.     Claw    100. 

The     ten     segmented     form,  —  Femur 

with  trochanter,  560.  Tibia  544.  Tar- 
sus 300.  Claw  104.  Newly  hatched 

larvae,  red,  elliptical  in  shape,  i  mm. 

long,  J  mm.  broad.  Antennae  and  legs 

black.  Eyes  black,  large,  56  micromilli- 
meters  in  diameter.  Antennae  six  seg- 

mented, 6  very  long,  3  next,  2  and  4 

nearly  equal,  i  next,  and  5  is  shortest, 

although  4  is  but  very  little  longer. 
The  formula  of  their  antennae  would  be 

62145.  Middle  leg.  Coxa  60.  Femora 
with  trochanter  200.  Tibia  192.  Tarsus 

140.       Claw     40.       Eggs      oval,    clear 

Genital    orifice    of     Cryptocerya    ioivnsettdi 
behind  the  hind  legs. 

white  at  first  but  turn  red  later  on, 

but  when  cannot  be  stated,  owing  to  the 

fact  that  all  takes  place  inside  of  the  body 

of  the  female.  A  sketch  is  given,  show- 
ing the  position  and  size  of  the  genital 

orifice,  just  behind  the  hind  legs,  and  is 

a  known  character  of  Crypticerya.  Dr. 
L.  O.  Howard  seems  to  have  been  the 

first  to  call  attention  to  this  character, 

together    with    an    exhibition    of    speci- 
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mens,  before  the  Entomological  society      orifice    in    mounted    specimens    under 

of  Washington.     'I'he  size  of  the  genital      cover-glass  is  i  mm.  in  diameter. 

Measurements  of  the  antennal  segments  cf  the  three  full  grown  females,  the  length  of 

which  were  54  mm.  5  broad  and  4  high.  The  measurements  in  the  tables  are  in  micromilli- 
meters. 

Segments.        i  2  34567891011 

136  120  16  56  52  64  64  80  80  80  180 

136  I20  16  68  53  68  76  76  80  So  180 

130  120  136  60  52  68  76  80  80  80  160 

120  120  136  64  48  64  76  80  80  80  180 

120  120  136  52  40  72  56  80  80  72  168 

120  120  I20  60  48  64  64  68  76  68  168 

Measurements  of  the  antennal  segments  of  the  younger  forms.  5  4  mm.  long,  3  broad, 

24  high,  10  and  i:  segmented. 

Segments. 
I 2 3 4 5 6 7 8 9 10 n 

120 108 120 60 60 
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56 
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48 

40 

80 

52 

60 

56 
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80 
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120 
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40 

44 

40 

40 56 

140 

s  of the  segments  of the newly  hatche 
■d  larvae. 

Segment 
:s.   I 

52 

SI 

2 

56 

60 

60 

3   4 

60  44 

60  48 
60  48 

5 

44 

44 

40 

6 
.40 

■32 
'3^ 

53 
60 

60  48 

40 

132 

\_Geot 

■ge  B.  Ki. 

«/?■■] 

LIFE  HISTORIES  OF  NORTH   AMERICAN  GEOMETRIDAE.  — XX. 

BY     HARRISON    G.    DYAR,    WASHINGTON,    D.    C. 

Heliomata  cycladata  G\\..  other  end;  raised,  coarsely  beaded  with 

Egg.  Laid  singly  on  the  edge  of  a  leaf  nearly  contiguous  clear  granules,  a  little 

or  in  a  hole  or  on  end  on  the  petiole.  Flat-  waved  and  also  slightly  flexuous  in  course, 

tened  cylindrical,  rounded,  one  diameter  dis-  joined  by  thick,  curved  cross-striae,  a  little 
tinctly  shorter,  ends  flattened,  the  basal  one  irregulai  and  not  always  quite  parallel,  one 

the  most  so,  but  rounded.  Eight  ribs  pro-  to  each  bead.  At  the  base  the  sculpture 

jecting  at  the  rim  of  the  micropylar  area  becomes  confused  into  rounded  pit  like  retic- 

increasing  to  a  few  more  by  interpolation  at  ulations  of  which  confusion  the  short  inter- 

about    two-thirds   the   distance    toward    the  polated   ribs   seem    a    part.     Coarse   lumpy 
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reticulations  also  in  the  small  level  micropy- 
lar  area.  Dark  leaf  green,  the  beading  a 

shade  paler,  not  white.  Size  .6  X  -35  X  .25 
mm. 

Stage  I.  Head  round,  higher  tlian  wide, 
scarcely  bilobed,  erect,  free  from  but  lower 

than  joint  2  ;  sordid  luteous,  grayish  on  the 
vertex,  ocelli  black,  mouth  brown ;  width 

about  .2  mm.  Bod}'  stout  and  rather  thick, 

normal,  smooth,  incisures  distinct,  the  seg- 
ments a  little  bulging  ventrally.  Sordid 

translucent  white,  pale  green  from  the  food  ; 
very  faint  brownish  subdorsal  mottlings  the 

whole  length.  Tubercles  small,  black  in 

white  rings.  Shields  concolorous,  uncorni- 
fied,  cervical  shield  faintly  luteous,  the  rim 

of  joint  2  before  wliitish.  Setae  small, 
obscure. 

Stage  II.  Head  rounded,  slightly  bilobed, 

erect,  slightly  lov/er  than  joint  2  ;  pale  lu- 
teous, slightly  shining;  width  .35  mm. 

Body  short  and  thick,  normal,  incisures  dis- 
tinct; translucent,  pale  green  from  the  food, 

tubercles  greenish  dusky,  rather  distinct, 

pale  edged.  Faintly  indicated  dusky  longi- 
tudinal lines,  narrow  subdorsal  and  broad 

lateral,  but  very  obscure.  Thoracic  feet 

blackish;  setae  short,  black,  distinct.  Ab- 
dominal feet  and  obsolete  shields  concolor- 

ous with  body. 

Stage  III.  Head  broad,  bilobed,  rounded, 
flattened  before,  erect;  pale  yellowish,  not 

shining,  ocelli  black;  width  .6  mm.  Body 
short  and  thick,  smooth,  uniform  pale  green, 

translucent,  not  shining,  incisures  folded 
and  whitish.  Feet  concolorous  ;  no  shields  ; 

no  marks.  Tubercles  minute,  blackish ; 

setae  short,  dusky. 
Stage  IV.  Head  round,  circular  from 

before,  lobes  full,  slightly  bilobed,  erect, 

free;  light  green,  ocelli  small,  black,  anten- 
nae moderate,  whitish;  width  1.15  mm. 

Body  short  and  thick,  the  central  segments 
only  a  little  longer  than  the  end  ones  and 
shaped  about  as  in  Noctuid  larvae,  the  ends 

being  slightly  contracted.  Feet  normal,  the 
thoracic   ones   moderate,  the  abdominal   on 

joints  10  and  13,  the  latter  with  large  tri- 
angular plate;  anal  plate  rounded;  cervical 

shield  divided  into  two  well  separated  ellip- 
ses. Tubercles  distinct,  rather  large,  not 

elevated,  concolorous ;  setae  short,  black. 

Entirely  light  green  without  marks,  the 
plates  and  tubercles  slightly  shining,  the 

skin  dull.  No  anal  prongs.  Tubercles  nor- 
mal, ia  to  iib  equally  spaced  on  joints  3  and 

4  and  separate.  Spiracles  narrowly  dark 
rimmed. 

Stage  V.  Head  round,  circular,  fiat  before 
and  a  trace  flattened  on  the  apex;  clypeus 

two  thirds  to  vertex,  the  paraclypeal  pieces 

very  narrow  and  obscure ;  finely  shagreened  ; 

width  1.9  mm.  Body  robust,  the  segments 

not  elongated,  the  end  ones  proportionately 

a  little  contracted,  obscurely  6-annulate. 
Feet  normal,  short,  the  anal  pair  triangular 

and  slightly  produced  at  the  upper  angle; 

anal  plate  elongated,  rounded.  Tubercles 

very  small,  not  elevated,  distinct;  setae 
short,  pointed ;  both  black.  The  coloration 
varies  from  green  to  more  or  less  heavily 
spotted.  In  the  former  the  head  is  luteous 

green,  subtranslucent,  ocelli  dark.  Body- 
green  like  the  leaf,  the  folded  incisures  yel- 

lowish, faint  dotted  whitish  subdorsal  and 

lateral  lines  ;  subventral  fold  yellowish  ;  spir- 
acles brown  rimmed;  dorsal  vessel  darker 

green.  In  the  spotted  form  the  head  is 
green  mottled  broadly  with  brown  spots 
over  the  vertex.  Body  green  with  many 

fine  brown  specks  forming  triangular  brown 

spots  subdorsally  on  joints  5  to  S,  pointed 

before  and  in  general  segregated  into  gemi- 
nate parallel  lines.  The  lines  are  subdorsal, 

lateral  and  subventral,  enclosing  paler  spaces, 

but  very  obscurely.  Also  a  faint  dorsal 
line.  The  dottings  are  somewhat  mottled, 

heaviest  centrally  on  the  segments,  con- 
tracted, and  therefore  darker,  on  joints  10 

to  13,  the  anal  plates  spotted.  Venter  rather 

broadly  green,  paler  lined.  Feet  brownish 
dotted. 

The  larvae  spun  very  slight  webs  of  brown- 
ish   silk  in  the  ground    at    the    surface   and 
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turned  to  thick  stout  pupae.  Abdomen  small 

tapering.  Dark  brown,  the  cases  a  little 

greenish.  Body  coarsely  punctured,  cases 

shagreened  as  if  irregularly  eroded;  abdomi- 
nal segments  ridged  in  front.  Cremaster  a 

long  spine,  widened  at  base  and  witli  two 
recurved  hooks  at  tip. 

Food  plant  probably  locust  (Rohiiiin  pseuil- 

iicaci'u);  at  least  the  larv.ae  fed  readily  on 
this  plant  and  the  moths  were  taken  flying 

among  the  trees.  Eggs  June  loth,  mature 
larvae  July  loth.  Single  brooded,  the  fall 
and  winter  being  passed  as  pupa.  Larvae 

from  Washington,  D.  C. 

THE     KATYDID'S      CALL    IN     RELA- 
TION  TO   TEMPERATURE. 

The  following  observations  on  the  fre- 
quency with  which  the  call  of  the  Katydid 

{^Cyytophyllus  pcr!-pi(illatu$)  is  repeated  and 
their  relation  to  the  temperature  at  the  time 

were  made  in  Milton,  Mass.,  by  Mr.  Roland 
Hayward,  between  August  25th  and  October 

7,  and  are  here  printed  from  his  memoranda. 
The  first  column  gives  the  date,  the  second 

the  temperature  in  degrees  of  the  Fahrenheit 

scale,  the  third  the  number  of  calls  "katy- 

did" or  "she  did"  per  minute.  In  all  cases 
they  were  counted  for  at  least  one  minute. 
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PROCEEDINGS   OF   THE   CLUB. 

II  January,  1901.  The  217th  regular  and 
24th  annual  meeting  (since  incorporation) 
was  held  at  156  Brattle  St.,  Mr.  A.  P.  Morse 
in  the  chair. 

The  annual  reports  of  the  ofHcers  were 
read.  The  following  officers  were  elected  for 

1901  ;  secretary,  Roland  Hayward;  treasurer, 

Roland  Hayward  ;  librarian,  Samuel  H.  Scud- 

der ;  members  at  large  of  executive  commit- 
tee, A.  P.  Morse,  S.  H.  Scudder. 

The  annual  address  of  the  retiring  presi- 
dent, J.  W.  Folsom,  was  read,  entitled:  The 

distribution  of  holarctic  Collembola, —  pub- 
lished in  full  in  Psyche. 
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A  NEW   VOLUME    OF  PSYCHE 

began  in  January,  1900,  and  continues  through  three  years.  The  subscription 

price  (payable  in  advance)  is  $5.00  per  volume,  or  $2.00  per  year,  postpaid. 
Numbers  are  issued  on  the  first  day  of  each  month.  Libraries  and  individuals 

generally  ordering  tlirough  subscription  agencies  {which  only  take  annual  sub- 
scriptions) will  please  notice  that  it  is  cheaper  to  subscribe  for  the  entire 

volume  at  once  directly  of  us. —  Any  early  volume  can  be  had  for  $5.00,  unbound. 
Address  Psyche,  Cambridge,  Mass. 

Vols.  1-8,  Complete,  Unbound   $3700. 
Vols    1-8,  and  Subscription  to  Volume  9       ...        -        $41  00. 
Vol.  8  contains  about  450  pp.  and  8  plates,  besides  other  illustrations. 

Scudder's  The  Life  of  a  Butterfly. 
A  Chapter  in  Natural  History  for 
the  General  Reader. 

Published  by  Henry  Holt  &  Co.,  New  York 
Scudder's  Brief  Guide  to  the  Com- 

moner Butterflies. 

By   Samukl   H.    Scudder.     xi  +  206  pp. 
i2mo.   $1.25. 

An  introduction,  for  the  young  student,  to 
the  nauies  and  something  of  the  relationship 
und  lives  of  our  commoner  butterflies.  The 
author  has  selected  for  treatment  the  butter- 

flies, less  than  one  hundred  in  number,  which 

would  be  almost  surely  met  with  by  an  in- 
dustrious collector  in  a  course  of  a  year's  or 

two  year's  work  in  our  Northern  States  east of  the  Great  Plains,  and  in  Canada.  While 
all  the  apparatus  necessary  to  identify  these 
butterflies,  in  their  earlier  as  well  as  perfect 

stage,  is  supplied,  it  is  far  from  the  author's 
puipose  to  treat  them  as  if  they  were  so  many 
mere  postage-stamps  to  be  classified  and  ar- 

ranged in  a  cabinet.  He  has  accordingly 

added  to  the  descriptions  of  the  diff'erent  spe- cies, their  most  obvious  stages,  some  of  the 
curious  facts  concerning  their  periodicity  and 
their  habits  of  life. 

By  Samuel  H.  Scudder.     186  pp.     i6mo. 

$1.00. In  this  book  the  author  has  tried  to  present 
in  untechuical  language  the  story  of  the  life 
of  one  of  our  most  conspicuous  Ameiican 
butterflies.  At  the  same  time,  bv  introduc- 

ing into  the  account  of  its  anatomy,  devel- 
opment, distribution ,  enemies,  and  seasonal 

changes  some  comparisons  with  the  more  or 
less  dissimilar  structure  and  life  of  other  but- 

terflies, and  particularly  of  our  native  forms, 
he  has  endeavored  to  give,  in  some  fashion 
and  in  brief  space,  a  general  account  of  the 
lives  of  the  whole  tribe.  Bv  using  a  single 
butterflv  as  a  special  text,  one  may  discoinse 

at  pleasure  of  many  •  and  in  the  limited  field 
which  our  native  butterflies  cover,  this  meth- 

od has  a  certain  advantage  from  its  simplicity 
and  directness. 

A.  SMITH  &  SONS,  146-148  WILLIAM  ST.,  New  York. niNrFictrREKs  a.vd  laroRTEBS  of 
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THE    HABITS    AND    NOTES    OF   THE    NEW    ENGLAND    SPECIES    OF 

OECANTHUS. 

BY    WALTER    FAXON,    CAMBRIDGE,    MASS. 

(In  a  Letter  to  S.   H.  Scudder.) 

Two  ye.irs  ago  I  became  a  good  deal 
interested  in  our  Oecantlii.  I  found  four 

species  in  tiie  region  about  Cambridge, 

all  of  them  distinct  in  their  markings, 

and  all  save  one  readily  distinguished 

by  their  habits  and  notes. 

1.  Oec.  niveics;  whitish-green,  with  a 
roundish  black  spot  on  basal  segment  of 
antennae,  and  another  on  the  second 

segment.  The  song  is  the  well-known 

rhythmical  cricket-note  of  autumn  even- 
ings. 

2.  Occ.  angiislipcnnis  ;  greenish-white, 
more  niveous  than  itivciisX  Like  the 

last,  chiefly  nocturnal,  singing  on  trees 

and  shrubs.  Basal  joints  of  the  anten- 

nae with  crescentic  black  marks.  Song 

entirely  different  from  that  of  nh'ciis, 

consisting  of  a  trill  of  several  seconds' 
duration,  succeeded  by  a  short  pause ; 

this  song  suggests  the  spring  note  of 
the  toad,  heard  afar  off. 

3.  Occ.  nigrkornis ;  strong  yellowish 

cast  on  the  wings  ;  legs  and  antennae  with 

a  good  deal  of  fuscous  ;  basal  segments 

of  antennae  marked  thus  [showing  a 

figure  with  a  heavy  digamma  on  the 

basal  joint  and  two  longitudinal  lines 

on  the  second  joint],  though  the  pattern 

is  often  obscured  by  the  fuscous  suffu- 
sion of  the  whole  antennae.  Note  a  long 

continuous  r-i-r-r-r,  which  sounds  in  a 

small  way  like  a  Cicada.  Diurnal,  sing- 

ing particularly  on  low  herbs,  Solidago 

etc.,  on  edges  of  swamps  and  also  in  dry 
fields. 

4.  Occ.  ̂ -piinctatiis ;  similar  to  Occ. 
iiigriconiis,  but  antennal  joints  marked 

thus  [the  second  joint  as  in  the  last ;  the 

basal  with  a  reversed  figure  7,  the  short 

arm  followed  by  a  dot].  Rarest  of  the 

four  species  about  here  ;  diurnal,  found 

on  herbs  in  dry  fields.  Song  similar  to 

that  of  No.  3,  but  clearer  in  tone  and 

no  doubt  sufficiently  distinct  on  close 

acquaintance.  I  have  found  only  two 

or  three  of  this  species,  in  Cambridge 

and  Lexington. 

I  have  found  all  four  of  these  species 
within  a  few  rods  of  the  Museum. 
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ON    THE   PROTECTIVE    COLORATION    AND    ATTITUDE   OF 

LIBYTHEA    CELTIS    ESP. 

P.y    NICHOLAS    KUSNEZOW. 

[From  Hurae  Eiitomologitae,  xxxv,  i.joo  ] 

The  article  describes  tlie  protective 

coloration  of  the  imago  of  Libythea  celtis 

Esp.  and  its  original  attitude  in  repose. 

The  observations  were  made  by  the 
author    on    the    southern   coast    of   the 

Crimea;  they  do  not  require  detailed 

explanations,  which  appear  in  the  Rus- 

sian text ;  the  appearance  is  clear  from 

the    subjoined  figure,  which    is  explicit 

enough.  The  butterfly  in  repose  exactly 

resembles  a  dead  leaf,  just  as  many 

tropical  Rhopalocera  with  the  famous 
Kallima  at  the  head.  The  circumstance 

that  Libytlica  celtis  makes  use  of  its  palpi 
and  antennae  for  the  simulation  of  a 

stalk  of  a  leaf  is  very  singular,  as  no 

tropical  "  leaf-shaped  "  butterfly  does 
it.  In  this  respect  the  example  of  L. 

icltis  is  unique.  In  the  majority  of 
cases  the  role  of  this  stalk  is  bome 

out  by  various  appendices  of  the  hind 
wings. 

The  coloration  completely  con- 
forms to  the  habits  of  the  insect. 

The  well  known  species  with  tail- 

shaped  appendices  of  the  hind  wings 
have  a  habit  of  raising  the  fore  part 

of  the  body,  applying  these  appen- 
dices to  a  stick  and  concealing  their 

antennae  between  the  fore  wings  ;  the 

L.  celtis,  on  the  contrary,  inclines 

forwards,  stretches  its  palpi  and  an- 

tennae, touching  with  them  the  leaf- 
less twig,  and  raises  the  anal  angles 

of  the  hind  wings. 

The  form  of  the  folded  wings  and 

the  presence  on  the  underside  of  the 

hind  wings  of  a  dark  median  vein  — 

observed  only  in  the  L.  celtis  —  make  the 
resemblance  to  a  leaf  still  more  complete. 
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We  have  thus  in  tliis  species  a  unique      and   possibly  even  not  worse  ,  than  sev- 
example  of  an  European  butterfly,  which      eral  celebrated  tropical  species, 

mimics    the     dead    leaf     as    perfectly, 

SOME  INSECTS  OF  THE  HUDSONIAN  ZONE  IN  NEW    MEXICO.— IV. 

HVMENOPTERA. 

(Part) 

BY    WILLIAM    H.    ASHMEAD. 

Family  Ciabronidac. 

(i)  Stcnocmhro  ciiictitarsis,  new  spe- 
cies. 

(J.  —  Lengtli  6.5  mm.  Black,  sliining ; 
the  tibial  spurs,  the  extreme  apex  of  the  first 

joint  of  the  anterior  tarsi  and  joinls  2  and  3 
entirely,  and  joints  i  to  3  of  middle  tarsi, 

yellowish-white.  The  clypens  at  apex  medi- 
ally is  subproduced  and  clothed  with  a  dense 

silvery  pubescence ;  the  mandibles  and  the 
mesopectus  with  sparse  silvery  hairs.  The 

head  is  quadrate,  smooth  above,  but  anteri- 
orly it  is  sparsely,  minutely  punctate  and 

with  a  median  grooved  line;  the  eyes  are 

large  and  converge  anteriorly ;  the  ocelli  are 
arranged  in  a  triangle,  the  space  between  the 
margin  of  the  eye  and  the  lateral  ocelli  being 

greater  than  the  space  between  them.  Man- 
dibles black,  bidentate.  The  pronotum  is 

not  short  and  has  a  deep  transverse  impres- 
sion above,  the  hind  m.argin  having  a  deli- 

cate median  notch  which  conforms  to  a  deli- 

cate median  grooved  line  on  the  anterior 
half  of  the  mesonotum  ;  both  of  these  scler- 

ites  are  smooth  and  shining,  although  with  a 

high  power  lens  one  can  detect  sparse,  micro- 

scopic punctures  scattered  ovoi'  the  surface. 
The  met.ithorax  above  is  smooth,  polished, 

with  a  broad  median  groove  and  an  oblong 

area  on  each  side  of  the  groove;  the  poste- 
rior face  of  the  metathorax  is  transversely 

regulose.  the  pleui'a  striate.     The  wings  are 

liyaline,  witli  a  faint  fuscous  tinge,  the  stigma 
and  veins  being  brown,  the  stigma  and  costal 
vein  dark  brown;  the  recurrent  nervure 

unites  with  the  cubital  cell  just  beyond  its 
middle.  Tlie  abdomen  is  a  little  longer  than 
the  head  and  thorax  united,  subclavate, 

smooth  and  shining,  but  with  a  high  power 

lens,  exhibits,  particularly  on  the  second  and 

third  dorsal  segments  and  the  base  of  "the 
third,  very  fine,  delicate,  transverse  acicu- 

lations. 

Type.—  Cat.  No.  5349,  U.  S.  N.  M. 
Habitat. —  Top  of  range  between  the 

Sapello  and  Pecos  Rivers  at  an  altitude 

of  about  1 1000  feet.     One  $  specimen. 

Family  rompilidctc. 

(2)   Ceropalcs fratcnia  Smith. 
Prof.  Cockerell  has  taken  one  9 

specimen.  It  is  a  species  widely  spread 
over  Canada  and  the  United  States. 

Family  Einnoiidaf. 

(.5)  Ancistroicnis  sexi'uii^iilaiiis,  new 

species. $■  —  Length  S  mm.  Black  with  the  head 
and  thorax  rather  coarsely  punctate  ;  a  broad 

apical  band  on  dorsal  abdominal  seginents 
I  to  6,  a  band  at  apex  of  ventral  segments  2 
and  3  and  a  spot  at  hind  angles  of  4  and  5,  the 
mandibles  except  at  apex,  tlie  clypeus  entirely, 
a  short  orbital  line  opposite  the  antennae,  a 

spot  between  the  antennae,  a  dot  on  temples 
back  of  the  eyes,  the  scape  beneath  and  two 

or    three    of    the    follow  ini;    .'Uitennal    jniiUs 
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beneath,  a  transverse  band  on  the  anterior 

margin  of  the  pronotum,  two  spots  on  the 

tegulae,  two  dots  on  the  scutellum  and  the  legs 

from  the  apices  of  the  femora,  lemon-yellow  ; 
flagellum  beneath  and  including  the  hook 
and  the  pennltimate  joint  fulvous. 

Type.— Cat.  No.  5350,  U.  S.  N.  M. 
Habitat. —  New  Mexico. 

Described  from  i  $  specimen.  The 

species  comes  evidently  nearest  to  A. 
bustamenti  Saussure,  described  from 

Mexico  and  known  only  in  the  female 
sex. 

Family  Formiddae. 

(4)  Formica  neoni^barbis  Emery. 
Two  ?   specimens.      (Determined  by 

Mr.  Theo.  Pergande.) 

Family  Taithredinidac. 

(5)  Tenthredo  eryt/iromeraFTOvunchev. 
One  9   specimen.     Occurs  in  British 

Columbia  and  Alaska. 

(6)  Labidia  origirialis  Norton. 

One  ?  specimen.  Recorded  from 
Colorado,  British  Columbia,  Vancouver 
Island. 

LEPIDOPTEkA  RHOPALOCERA. 

BY  T.  D.  A.  COCKERELL. 

Pyrameis  cardui  L. 

Vanessa  milbertii  subsp.  siibpallida 
Ckll. 

Argynnis  eurynome  Edw.  Very 
abundant. 

Argynnis   electa    Edw.,    det.    Skin- 

ner. Only  one  taken ;  it  is  common 

in  the  same  region  at  lower  altitudes, 

where  eurynome  is  not  found. 

Brenthis  Helena  Edw,  det.  Skin- 
ner. Abundant.  Dr.  Skinner  would 

not  separate  Brenthis  from  Argynnis, 

but  they  seem  to  me  sutficiently  distinct. 

Erebia  epipsodea  Butler. 

Coenonympha  ochracea  Edw. 
Common  ;  forms  with  only  one  pupilled 
ocellus  on  under  side  of  secondaries. 

Chrysophanus  helloides  Bdv. 

Common. 

Lycaena  rustica  Edw.  Common ; 

one  is  smaller  than  usual,  with  the 

ground-color  of  under  side  of  second- 
aries quite  dark,  thus  approaching  L. 

aquilo. Colias  eurytheme  Bdv. 

Colias  scudderi  Reak.  yAx.flavotin- 
cta  n.  var ;  9  delicate  pale  yellow,  $ 

normal.  The  9  is  figured  (fig.  5)  on 

Edwards'  plate  in  Butt.  N.  A.  Several 
seen  ;  my  wife  took  a  pair. 

Parnassius  smintheus  Dbl.&  Hew. 

One  $  taken  by  my  wife ;  expanse  63 

mm.  This  is  certainly  smintheus,  con- 

sidering the  locality,  but  it  is  unusually 

dark,  and  marked  almost  exactly  as  P. 
clodius  var.  baldur,  figured  (pi.  39,  fig. 

7)  in  Holland's  Butterfly  Book. 
Pamphila  comma  nevada  Scudd. 

det.  Skinner.  Common,  both  sexes 

taken. 

Pyrgus  centaureae  Ramb.,  det. 
Skinner.      $ . 
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THE     SPECIES     OF     DIAPHEROMERA      (PHASMIDAE)     FOUND      IX 

THE  UNITED    STATES    AND    CANADA. 

BY    SAMUEL    H.    SCUDDER,    CAMBRIDGE,    MASS. 

The  common  -'walking  stick"  of  the 
oak  bushes  of  the  northern  United  States, 

D.  femorata  (Say)  ,  was  the  only  species 

known  to  Gray,  when  in  1835  he  founded 

this  genus.  It  was  not  until  1864  that  a 

second,  intimately  allied,  species  was 

added  by  Walsh,  and  since  1875,  when 

a  third  much  larger  species  was  described 

by  Still,  no  further  additions  have  been 

made.  From  rather  meagre  material  in 

my  collection  I  can  now  add  two  other 

species,  one  from  North  Carolina,  the 

other  from  New  Mexico.  No  species 

appears  to  occur  west  of  the  continental 

divide.  I  subjoin  a  table  for  the  easy 

separation  of  the  species,  based  princi- 

pally on  the  male  sex. 

Table  of  the  United  States  species  of  Diafiheromera. 

Male  cerci  more  or  less,  generally  conspicuously,  arcuate. 

b^.     Larger  and  stouter  form  ;  under  side  of  middle  and  hind  femora  distinctly 
spined  throughout ;  male  cerci  much  broader  apically  than  at  base,  more  or 

less  spatulate.  ..........    denticnis. 

b^.     Smaller  and  slenderer  forms  ;  middle  and  hind  femora  without  conspicuous 
spines  beneath,  excepting  the  subapical  spine;  male  cerci  subequal  throughout. 

e^.     Ninth  abdominal  segment  of  male  apically  inflated,  and  here  nearly  half 
as  broad  again  as  at  base,  the  seventh  and  eighth  segments  of  subequal 

length  ..........  Carolina. 

e"^.     Ninth  abdominal  segment  of  male  subequal,  scarcely  larger  at  apex 
than  at  base,  the  seventh  segment  much  longer  than  the  eighth. 

</'.     Male  cerci  with    a  blunt  tooth  at  inner  inferior  base;  female 
cerci    relatively    stout,    about  half    as    long  as  last  dorsal  segment 

fe?norata. 
d'^.     Male  cerci  with  a  sharp  thorn  at  inner  inferior  base  :  female 
cerci    relatively    slender,    almost    or    quite    as    long    as    last    dorsal 

segment  ..........    7'eliei. 

Male  cerci  rigidly  straight  .......         mesillana. 

Diapheromera  denticrus. 

Diapheromera    denticrus     Stal,      Rec. 

Orth.,iii,  76  (1875). 

Originally  described  from  Opelousas, 

La.  My  specimens  all  come  from 

Texas  (Belfrage),  New  Braunfels,  Tex. 

(Lincecum),    and    the    Gulf    coast    of 
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Texas  (Aaron),  excepting  a  small  fe- 

male from  Las  Cruces,  N.  Mex.  (Cock- 
erell).  It  is  perhaps  this  species  to 

which  Gosse  alludes  (Lett.  Alab.,  275) 

as  the  larger  of  two  species  found  in 
Alabama.  It  varies  somewhat  in  size, 

two  males  before  me  being  respectively 

go  and  125  mm.  in  length.  The  species 

is  figured  of  half  natural  length  in  Har- 

per's Magazine,  vol.  Ixxxviii.  p.  457. 

Diapheromera  Carolina  sp.  nov. 

J.  stouter  than  D.  Jenioratti,  testaceo- 
castaneous,  glistening,  tlie  tliorax  with  a 

rather  broad  median  bronze-fuscous  stripe, 

not  reaching  the  median  segment,  and  inter- 

rupted at  the  posterior  end  of  the  mesono- 
tum,  the  tore  legs  greenish,  the  antennae 
testaceous ;  thorax  with  excessively  fine 

transverse  striation.  Mesothorax  and  meta- 

thorax  (including  median  segment)  of  similar 

length.  Seventh  and  eighth  abdominal  seg- 
ments of  subequal  length,  each  faintly  en- 

larging from  base,  the  ninth  a  little  shorter, 
apically  inflated  and  snbglobose,  nearly  half 
as  broad  again  at  ape.x  as  at  base,  the  cerci 
much  as  in  D.  femorata^  but  stouter,  more 

compressed  and  without  basal  tooth. 

Lengtli  of  body,  67  mm.  ;  head,  3  mm.  ; 
mesothorax,  13.5  mm.  ;  fore  femora,  J0.5 

mm.;  middle  femora,  14.5  mm. ;  liind  femora, 

19.5  mm. 
I   ̂ .     North  Carolina  (Morrison). 

In  most  features  this  species  stands 

nearly  intermediate  between  D.  ih-nikms 
and  D.fcmorata. 

Diapheromera  femorata. 

Spt'ttnim  femora /nil!  Say,  Exp.  Long, 
ii,  297  (1S24);  Amer.  ent.,  iii,  pi.  37 

(1828). 

Diapheromera  femorata  Harr.,  Treat, 

ins.  inj.  veg.,  119  (1840,  1841). 

P/iasma  {Bacteria)  femo?-afa  de  Haan, 
Bijdr.  kenn.  Orth.,  loi,  134  (1842). 

Baciinciilus  femoratiis  Uhl.,  Harr., 

Treat,  ins.  inj.  veg.,  3  eel.,  146  (1862). 

Diapheromera  sayi  Gray,  Syn.  Phasm., 
18(1835). 

Bacteria  sayi  Charp.,  Orth.  descr.,  pi. 

6  (1841-1-845). 
Baeteria  ( Baciinculiis)  sayi  Burm., 

Handb.  ent.,  ii,  566  (1838). 

Bacinieiiliis  sayi  Thom.,  Trans.  111.  st. 

agric.  soc,  v,  441  (1865). 

Bacteria    linearis  Gosse,  Lett.    Alab., 

-'75  (1859)- 

Originally  described  from  the  ''United 

States,"  Niagara  and  the  Missouri  River 
being  specified.  I  have  seen  specimens 

from  Front's  Neck,  Me.,  Vermont,  vie. 
Boston,  Massachusetts,  Prescott,  Ont. 

(Billings),  New  York,  Niagara  Falls, 

Maryland  (Uhler),  Mrginia,  Illinois, 

Manitoba,  Jefterson,  Dallas  Co.  and  Den- 
ison,  Iowa  (Allen),  St.  Louis,  Mo., 

Dallas,  Tex.  (Boll)  and  Ringgold 

Barracks,  Tex,  (Schott).  It  has  also 

been  reported,  but  perhaps  sometimes 

by  mistake  for  the  next  species, 

from  Montreal  (Caulfield),  New 

Hampshire  (Scudder),  New  Jersey 

(Say,  Smith),  Pennsylvania  (de  Haan), 

Wisconsin  (Walsh  and  Riley),  Min- 

iresota  (Lugger),  Kansas  and  Ne- 
braska (Bruner),  Kentucky  (Garraan), 

Indiana  (Blatchley) ,  South  Carolina  (de 

Haan) ,  Tennessee  (de  Haan,  Saussure), 

Alabama  (Gosse),  New  Mexico  and 
Mexico  ( Haldeman) . 
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I'he  species  has  been  frequently 
figured. 

Diapheromera  veliei. 

Diaphcromcra  velii  Walsh,  Proc.  ent. 

soc.  PhilacL,  iii,  409-410  (1864). 
Originally  described  from  Nebraska, 

and  since  then  reported  only  from  that 

state  and  Illinois.  I  have  seen  speci- 
mens from  Maryland  (Uhler),  Virginia 

Wirt  Robinson),  Georgia  (Morrison), 

Ohio,  Southern  Illinois  (Thomas)  ,  Man- 
itoba, Dallas  Co.  and  Jefferson,  Iowa 

(Allen),  Lincoln,  Valentine  and  Sand 

Hills,  Nebr.  (Brunerj,  Platte  River, 

Nebr.  (Hayden),  Barber  Co.,  Kans. 

(Bruner),  Dallas,  Tex.  (Boll),  Ringgold 

Barracks,  Tex.  (Schott) ,  Pecos  River 

(Capt.  Pope),  Albuquerque,  N.  Mex. 

(Bruner),  Sancelito,  Mex.  (Palmer), 
San  Pedro  and  Montelovez,  Coahuila, 

Mex.  (Palmer) ,  and  Venis  Mecas  and 

Sierra  San  Miguelito,  San  Luis  Potosi, 

Mex.  (Palmer) . 

Diapheromera  mesillana  sp.  nov. 

(^ .  Slenderer  than  D.  femorata ,  uniform 

greenish  fl.avous,  the  antennae  infuscated 
beyond  the  basal  third,  the  thorax  smooth, 

with  an  obscure  median  carina ;  subapicnl 
inferior  spine  of  middle  and  hind  femora 

rather  slight.  Mesothorax  and  metathorax 

(including  median  segment)  of  equal  length. 

Seventh  and  ninth  abdominal  segments  sub- 
equal  in  length  and  distinctly  longer  than 

the  eighth,  all  equal  in  width  and  nowhere 

enlarged,  the  ninth  ratlier  feeblv  and  angu- 
larly emarginate,  exposing  a  small,  trans- 
verse, apically  arcuate,  supraanal  plate;  cerci 

about  as  long  as  the  ninth  abdominal  seg- 
ment, rigidly  straight,  directed  backward  and 

not  at  all  downward,  slender,  tapering,  blunt 

tipped,  externally  convex,  and  internally 

conca\'e. 
Length  of  body,  55  mm.;  head,  3  mm.; 

antennae,  circa  37  mm.;  mesothorax,  12.5 

mm.;  tore  femora,  14.5  mm.;  middle  femora, 
II  mm.  ;  hind  femora,  13.5  mm. 

2  $ .  Between  Mesilla  and  Las 

Cruces,  N.  Mex.,  June  30  (A.  P. Morse). 

LIFE   HISTORIES   OF    NORTH   AMERICAN   GEOMETRIDAE.  —  XXI. 

BY    HARRISON    G.    DYAR,    WASHINGTON,    D.    C. 

Eudttle  vitndica  Walk.  This  larva  has 

proved  unusually  difficult  and  for  no  real 

reason.  As  early  as  1S71  Mr.  W.  Saunders 
published  on  the  first  stage,  but  was  unable 
to  go  further  as  he  could  find  nothing  that 
the  larvae  would  eat.  I  have  tried  the  same 

experiment  with  equal  ill  success,  till  the 

fortunate  discovery  of  the  food  plant  by 

Mr.  Lucock  (Can.  ent.,  xxx,  24S,  iSgS)  ren- 
dered the  whole  matter  simple.  The  food 

plant  was  also  independently  discovered  by 

Mr.  W.  D.  Kearfott,  who  has  kindly  pre- 
sented to  me  an  inflated  larva  and  pupa 

shells. 

The  first  stage  has  been  described  by 

Saunders,  the  last  by  Lucock,  both  briefly 

and  the  pupa  has  been  remarked  on  by 
Hulst  and  Smith. 

Egg.  Suspended  on  a  slender  silken  fibre 
which  runs  from  one  object  to  another  so 

that  the  egg  swings  free  in  the  air.  In 

nature  the  eggs  were  found  laid  on  sheep's 
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wool  stuck  on  the  base  of  a  tree  in  a  pasture, 
on  horse  hair  in  a  similar  location  and  on 

spider  webs  under  the  edges  of  rocks.  Ellip- 
tical, flattened  slightly  on  two  sides  but  not 

so  much  as  usual.  Reticulations  represented 

by  rather  smooth  shallow  dents,  just  indi- 
cated. The  whole  surface  besides  very  linely 

but  distinctly  shagreened,  the  little  flattened 

elevations  all  quite  regular,  rounded;  slight- 
ly shining,  pale  yellowish,  changing  to 

pinkish  yellow  ;  size  .8  X  .6  X  .5  mm.  Eggs 
from  Keene  Valley,  New  York,  June  25th  ; 

Jefferson  Highlands,  New  Hampshire,  June 
30th;  Washington,  D.  C.,  May  31st. 

Stage  I.  Very  long,  slender  and  looping 
with  great  rapidity  till  the  food  plant  is 
found;  when  disturbed  suddenly  curl  up  in 

an  irregular  S-shape  and  keep  still.  Of  nor- 
mal Geometrid  structure,  abdominal  feet  on 

joints  10  and  13;  segments  annulate,  not 

very  regularly.  Tubercles  moderate,  dis- 
tinct, dark,  a  little  elevated,  normal,  i  and  ii 

in  line,  iii  above  and  before  the  spiracle,  iv 

behind  and  below  it,  v  sub-ventral;  no  sub- 

primaries.  Setae  short,  stiff  with  small 

glandular  tips.  Head  blackish;  body  sordid 

yellowish  white,  rather  translucent.  After 
eating,  sordid  grayish  green,  feet  pale;  no 
marks.  At  the  end  of  the  stage  a  broad 

irregularly  powdery  subdorsal  band  appears. 
Stage  II.  Head  strongly  bilobed,  round, 

flattened  before,  free  from  joint  2;  black, 

lighter  on  the  apices  of  the  lobes  befoie ; 
width  .6  mm.  Body  moderately  slender, 

uniform,  finely,  but  not  distinctly,  numer- 
ously annulate.  Anal  flap  truncate,  notched, 

anal  feet  with  small  plates ;  shields  uncorni- 
fied,  concolorous.  Tubercles  small,  black, 

iv  on  the  elongated  segments  (5  to  10),  on  a 

large,  rounded,  elevated,  black  base ;  all  dis- 
tinct. Setae  short,  black,  club-shaped  at 

tip.  Whitish,  faintly  green  from  the  food 

a  broad,  diffuse,  pulverulent  purple-brown 
subdorsal  band  on  joints  2  to  13,  the  feet 
also  marked  slightly  with  this  color  and 
tubercle  iv  surrounded  by  it.  Spiracles 
black;  feet  normal. 

Stage  III.  Head  rounded, slightly  squared 

at  apex,  not  bilobed,  erect,  free  from  joint 
2;  black,  whitish  marked  over  the  clypeus 

and  in  an  erect  line  to  the  top  of  each  lobe, 

joined  by  a  transverse  bar  above  the  clypeus  ; 
width  .8  mm.  Body  whitish,  speckled  by 

the  distinct,  though  not  large,  slightly 

elevated  black  tubercles,  shading  to  pale 

slate  gray  dorsally  and  ventrally.  Segments 
numerously  but  not  very  strongly  annulate. 

Dorsum  irregularly  speckled  with  brown,  on 
thorax  and  less  plainly  on  joints  10  to  13 

forming  a  diffuse  subdorsal  band;  a  more 

evident  spot  behind  the  spiracle.  Shields 

concolorous,  not  cornified.  Body  some- 
what slender  and  elongated,  cylindrical, 

smooth;  all  feet  whitish. 

Stage  IV.  Head  cordate,  erect,  flattened 

before,  the  lobes  slightly  projecting  in  front, 
with  an  elevated  tubercle  i ;  whitish,  gray 
mottled,  a  blackish  shade  about  the  sides  and 

over  the  lower  part  of  clypeus,  reappearing 

in  a  patch  on  the  inner  side  of  the  verte.x  of 

each  lobe;  width  1.2  mm.  Body  long  and 

slender,  cylindrical,  uniform  ;  joint  13  trun- 
cate, slightly  concave  posteriorly  ;  anal  feet 

narrowly  triangular;  no  prongs.  Central 

segments  with  a  broad  smooth  space  anteri- 

orl3',  then  about  15-annulate,  not  very  dis- 
tinctly, 12  of  the  annulets  situated  between 

tubercles  i  and  ii,  the  end  segments  normally 
contracted.  Flesh  colored,  shaded  with 

greenish  and  sparsely  brown  dotted;  on  the 

thorax  the  dots  still  slightly  indicate  a  sub- 
dorsal line,  but  posteriorly  it  is  entirely 

broken  up,  forming  a  group  of  dorsal  dot- 
tings  on  joint  9  and  about  tubercle  iv  on  S 
and  9.  Tubercles  slightly  prominent  in 
blackish  patches.  Setae  short,  dark,  directed 

obliquely  posteriorly.     No  shields. 
Cocoon.  The  larva  is  slung  in  a  delicate, 

open,  reticular  web.  I  see  no  trace  of  the 

"girth"  described  by  Riley  and  Smith  and 
suppose  the  net  was  partly  broken  in  their 
specimen  giving  rise  to  the  appearance  of  a 

single  strand. 
Pupa.     This    hangs    in    the    net   with   the 
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cast  larval  skin  projecting  behind.  The 
shape  is  peculiar.  Nearly  straight  along  the 

ventral  line,  the  head  projecting  a  little  ven- 
trally  and  a  slight  indentation  at  base  of 

wing  cases.  Dorsum  angled  at  the  niesono- 
tum  and  tirst  abdominal  segment,  then  ta- 

pering to  the  anal  segment ;  wing  cases  raised 

a  little  at  their  margins.  No  cremaster,  the 
anal  end  smooth  and  rounded,  glued  firmly 
in  the  end  of  the  cast  skin,  from  which  it  is 

with  difficulty  dissociated.  Integument 

soft  and  delicate  ;  pupa  motionless.  Thickly 
overlaid  purplish  dots  and  mottlings  on  ^ 

whitish  ground,  interspersed  with  a  few 
orange  colored  specks  especially  along  the 

dorsal  line  posteriorly  and  about  the  spira- 
cles; wing  cases  purplish  shaded,  somewhat 

wrinklj'. 

Food  plant  wild  violet,  on  the  lea\'es  of 
which  the  larvae  feed.  Double  brooded,  the 

second  generation  said  to  hibernate  as  partly 

grown  larvae.  Doubtless  this  generation 

has  more  than  four  stages;  the  first  genera- 
tion is  the  one  here  described. 

Occurrence  of  Melanoplus  extremus 

IN  Northern  Labrador.  — In  1864  during 
a  simimer  spent  on  the  Labrador  Coast,  I 

found  a  Pezotettix-like  species  of  Melano- 
plus, with  short  wings,  at  Square  Island, 

but  the  species  was  not  determined. 

Last  summer  Prof.  E.  B.  Delabarre  during 

his  expedition  to  northern  Labrador  ob- 
served and  collected  some  locusts,  and 

kindly    presented  me  with  three  specimens. 

One  is  from  Nachvak,  collected  at  a  point 
two  miles  inland  from  the  harbor,  and  two 

others  at  Cape  Mugford  directly  on  the 

coast,  at  a  point  300-400  feet  above  the 
level  of  the  sea.  The  locusts  were  common 

locally,  in  spots.  Dr.  Scudder  has  kindly 
identified  them  as  Melanoplus  extremus 

Junius.  This  is  its  first  occurrence  in  the 
Labrador  peninsula,  the  species  occurring 

throughout  British  America  and  on  the 
summit  of  Mt.  Washington,  N.  H. 

A.  S.  Packard. 

Occurrence  of  Anopheles  qtiADRiMAc- 
ULATUS  IN  Maine.  —  It  may  be  well  to  note 
the  northernmost  point  where  an  undoubted 

Anopheles  has  been  found,  and  identified  by 

an  expert.  In  a  list  of  Diptera  named  for 
me  by  Baron  von  Osten  Sacken,  the  highest 
living  authority  on  Diptera,  and  especially 

those  of  this  country,  is  the  name  of  this 

mosquito.  The  insect  was  collected  and 

named  for  me  about  the  years  1861-3.  It 
was  not  uncommon  at  Brunswick,  Maine. 

I  am  therefore  familiar  with  this  species, 

having  taken  it  several  times  since  that  date. 
So  far  as  I  am  aware  no  malaria  has  as  yet 
been  known  to  exist  in  Maine,  and  there 

at  least  Anopheles  exists  with  a  conscience 
clear  in  re  malariae. 

A.  S.  Packard. 

Correction  —  On  p.  177,  in  the  third  col- 
umn of  the  first  table,  the  figures  in  the  sec- 

ond and  third  lines  should  be  136  and  not  16. 

The  Butterflies  of  the  Eastern  United  States  and  Canada 
With  special  reference  to  New  England.     By  Samuel  H.   Scudder. 

Illustrated  with  96  plates  of  Butterflies,  Caterpillars,  Cbrysalids,  etc.   (of  which  41   are 
colored)  which  include  about  2,000  Figures  besides  Maps  and  portraits.      1958  Pages  of  Tex- 

Vol.   I.     Introduction;  Nymphalidae. 
Vol.  2.     Remaining  Families  of  Butterflies. 

Vol.  3.     Appendix,  Plates  and  Index. 

The  set,  3  vols.,  royal  8vo.  half  levant,  $75.00  net. 

HOUGHTON,  MIFFLIN  &  CO.,   4  Park  St.,  Boston,  Mass. 
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An  introduction,  for  tlie  young  student,  to 

the  names  and  something  of  the  relationship 
and  lives  of  our  commoner  butterflies.  Tlie 
author  has  selected  for  treatment  the  butter- 

flies, less  than  one  hundred  in  number,  which 

would  be  almost  surely  met  with  by  an  in- 
dustrious collector  in  a  course  of  a  year's  or 

two  year's  work  in  our  Northern  States  east of  the  Great  Plains,  and  in  Canada.  While 

all  the  apparatus  necessary  to  identify'  these 
buttei'flies,  in  their  earlier  as  well  as  perfect 
stage,  is  supplied,  it  is  far  from  the  author's 
puipose  to  treat  them  as  if  thev  wereso  many 
mere  postage-stamps  to  be  classified  and  ar- 

ranged in  a  cabinet.  He  has  accordingly 
added  to  the  descriptions  of  the  different  spe- 

cies, their  most  obvious  stages,  some  of  the 
curious  facts  concerning  their  periodicity'  and 
their  habits  of  life. 
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A  Chapter  in  Natural  History  for 
the  General  Reader. 
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In  this  book  the  author  has  tried  to  present 
in  untecbnical  language  the  story  of  the  life 

of  one  of  our  most  conspicuous  Amei'ican 
butterflies.  At  the  same  time,  by  introduc- 

ing into  the  account  of  its  anatomy,  devel- 
opment, distribution,  enemies,  and  seasonal 

clianges  some  comparisons  witli  the  more  or 
less  dissimilar  structure  and  life  of  other  but- 

terflies, and  particularly  of  our  native  forms, 
he  has  endeavored  to  give,  iri  some  fashion 
and  in  brief  space,  a  general  account  of  the 
lives  of  the  whole  tribe.  By  using  a  single 
butterfly  as  a  special  text,  one  may  discourse 
at  pleasure  of  many  :  and  in  the  limited  field 
which  our  native  butterflies  cover,  this  meth- 

od has  a  certain  advantage  from  its  simplicity 
and  directness. 
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A    COURAGEOUS    BUTTERFLY,    OENEIS    SEMIDEA.* 

BY    SAMUEL    H.    SCUDDER,    CAMBRIDGE,    MASS. 

High  up  on  the  wind-swept  peaks  of 
the  White  Mountains  of  New  Hampshire, 

far  above  the  upper  limit  of  the  trees, 

with  no  other  protection  than  the  lee  of 

the  rocks,  the  crevices  between  the  angu- 

lar blocks  of  gray  stone  which  conspic- 
uously mark  those  barren  altitudes,  or 

the  clumps  of  sedge  which  cover  their 
more  level  reaches,  lives  a  frail  brown 

butterfly,  which  is  found  in  no  other  spot 

in  the  world  save  the  very  tops  of  the 

still  higher  peaks  of  the  Rocky  Moun- 
tains in  distant  Colorado,  twelve  or  four- 
teen thousand  feet  above  the  sea.  It 

has  relatives,  some  so  close  as  sometimes 

to  be  mistaken  for  it,  in  the  far  northern 

latitudes  of  Labrador,  where  the  condi- 

tions of  life  are  similar;  but  nowhere  in 

New  England  or  the  surrounding  country 

can  it  or  anything  like  it  be  found,  save 

within  two  or  three  miles  of  Mt.  Wash- 

ington, at  an  elevation  of  from  five  to 
six  thousand  feet  above  the  sea. 

Semidea,  half  a  goddess,  is  the  name 

bestowed  upon  it  by  our  pioneer  natura- 

list, Say,  in  token  of  its  life  among  the 

*  Reprinted,  with  slight  additions,  from  the  Youth's  Com- 
panion of  iSg5,  to  accompany  the  new  illustration  oppo- 

clouds.  Half-way  to  the  heavens  is  its 
abode,  and  here,  amid  the  winds  and 

storms  wiiich  rage  about  the  mountains, 

the  little  colony  flourishes  as  if  it  did  not 

know  that  butterflies  are  preeminently 
creatures  of  the  sun  and  warmth,  and 

had  never  heard  of  the  tropics  which 

seem  so  peculiarly  their  home. 

Yet  it  is  but  a  feeble  creature,  even 

for  a  butterfly  ;  for  though  its  body  and 

legs  are  covered  with  a  furry  clothing, 

as  if  to  protect  it  from  the  cold,  its  thin, 

gauze-like  wings  are  even  more  flimsy, 
delicate  and  limp  than  usual  among  its 

tribe,  and  seem  ill-fitted  indeed  to  with- 
stand the  furious  blasts  and  sudden 

gusts  that  prevail  on  those  breezy  up- 
lands. 

And,  truth  to  tell,  it  is  but  a  feeble 

flutterer ;  often  when  one  has  been 

startled  into  flight  by  my  near  approach 

on  a  tempestuous  day,  I  have  seen  the 

wind  catch  it  and  sweep  it  nearly  out  of 

sight  in  a  couple  of  seconds;  and  once  I 

was  able  to  follow  one  thus  Ijorne  along 

against  a  background  of  white  cloud, 

until  it  was  swept  far  beyond  the  moun- 

tain-side, whence  probably  it  was  unable 
to  return,  and  perished  far  from  home. 
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Yet  this  very  weakness  is  probably 

one  cause  of  the  ability  of  this  species 

to  maintain  its  hold  in  its  peculiar 

dwelling-place ;  for  the  study  of  the 

insects  of  wind-swept  regions,  like 

oceanic  islands  and  high  mountain  sum- 
mits, shows  us  that  to  maintain  their 

life  the  inhabitants  must  be  either  spe- 

cially strong-winged  to  withstand  the 

gales,  or  very  weak-winged,  or,  indeed, 
often  wingless,  so  as  not  to  attempt  to 

contend  against  the  wind,  or  even  to  be 

quite  unable  to  fly. 

So  our  weak-winged  Semidea  rarely 

takes  flight  at  all  in  windy  weather,  or, 

if  caught  by  a  gust,  makes  no  attempt 

to  cope  with  it,  satisfied  if  it  be  allowed 

speedily  to  drop  into  some  sheltered 

spot  where  it  may  secure  a  foothold.  It 

then  proceeds  forthwith  to  creep  into 

some  cranny  ;  or,  if  still  prevented  by 
the  wind,  falls  over  upon  its  side, 

feet  to  the  windward,  but  clinging 

to  the  rock  or  soil,  closes  its  wings, 

and  tucks  them  together  so  as  to 

offer  the  least  surface  to  the  dangerous 

breeze.  Our  illustration  (plate  i )  repre- 
sents one  thus  clinging  to  a  stone,  a  bit 

of  lichen-covered  rock  brought  for  the 

artist's  use  from  Mt.  Washington ;  it 
shows,  also,  as  well  as  can  be  shown  with- 

out color,  how  the  exposed  mottled  por- 

tions of  the  butterfly's  wings  harmonize 
with  the  freckled  surface  of  the  rock, — 

a  case  of  "  protective  resemblance." 
So  it  maintains  its  hold.  And  cer- 

tainly not  with  difficulty,  for  it  is  one  of 

our  commonest  butterflies  ;  and  though 

hundreds,   perhaps    thousands,   are    an- 

nually captured  by  enthusiastic  collec- 
tors, mostly  within  an  area  of  a  single 

square  mile,  it  continues  as  abundant  as 
ever,  and  seems  better  able  than  the 

wide-ranging  bison  to  avoid  extinction. 
During  the  entire  month  of  July  the 
butterflies  swarm  over  the  rocks  and 

sedgy  plateaus  of  the  upper  summits, 
directly  through  which  thousands  of 

travellers  yearly  make  their  pilgrimage 

by  the  cog-railway  or  the  carriage 
road. 

During  the  latter  part  of  this  month 

hundreds  of  thousands,  perhaps  mil- 

lions, of  eggs  are  laid  by  the  butterflies, 

from  which,  in  about  a  fortnight,  hatch 

big-headed,  striped  mites  of  caterpillars  ; 
these  nibble  at  the  sedges  a  short  time, 

and  then,  their  parents  long  dead,  go 

into  winter  quarters,  hiding  in  the  neat- 
est crevices  they  can  find. 

Probably  the  whole  of  the  next  sum- 
mer and  part  of  still  another  is  spent  in 

this  stage,  in  which  the  caterpillar  feeds 

both  by  night  and  by  day  upon  the 

sedges,  that  so  abound  upon  the  moun- 
tain-side as  often  to  give  the  appearance 

of  a  pasture  ground. 

Some,  doubtless,  mature  sooner  than 

others,  or  we  should  see  the  butterfly 

only  in  alternate  years,  whereas  it  is 

equally  common  every  year.  When  not 

feeding,  the  caterpillar  is  hiding  between 
the  rocks  in  just  such  places  as  it 

chooses  to  pass  the  winter  in,  and  where 

also  it  changes  to  a  chrysalis,  lying 

flat  upon  its  back  without  further  protec- 
tion than  the  rocks  afford  ;  unless,  in- 

deed, it  cuddles  up  against   some  moss. 
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and  shapes   that  side    into  the  form    and  or  It-ss   of   preparation,   the    butterliy    is 
protection  of  a  cell.  once  more  upon  the  wing  —  a  stranded 

The    chrysalis   state    is    assumed    in  relic  of  the  great  Ice  Age,  like  the  alpine 

June,  and    lasts     two     weeks     or   more,  sandwort,    Arcnaria  grocnlandka,  whose 

and    then   again,  after  two   years  more  honeyed  sweets  it  now  robs. 

VARIATION    IN    TRIDACTYLUS. 

BY    A.    P.    MORSE,    WELLESLEY,    MASS. 

Tiiilactyhis  is  a  genus  of  small,  fosso- 
rial  crickets,  allied  in  structure  and  hab- 

its to  Gryllotalpa,  the  mole-cricket,  and 
differing  most  noticeably  from  that  genus, 

among  several  things,  in  being  smaller 

in  size  and  possessing  remarkable  salta- 
tory powers. 

Representatives  of  the  genus  occur 

over  the  greater  part,  at  least,  of  the 

United  States,  and  range  in  size  from 

six  to  twelve  millimeters  in  length  when 

adult.  They  frequent  the  margins  of 

streams  and  ponds,  burrowing  in  the 

sandy  loam  of  the  banks  and  shores, 

and  may  be  secured,  when  a  station  is 

discovered,  by  sweeping  rapidly  ju.st 

above  the  ground  with  a  net  of  cheese- 
cloth or  other  close-meshed  material. 

Owing  to  their  alertness,  activity,  and 

leaping  mode  of  progression  close  obser- 
vations of  their  habits  are  exceedingly 

difficult  to  make  out-of-doors  and  but 

little  is  known  regarding  them.  Whether 

confinement  would  secure  satisfactory 
results  remains  to  be  learned,  but  it  is 

hoped  that  some  one  having  an  oppor- 
tunity to  do  so  will  make  the  attempt 

and  if  possible  discover  the  special  func- 

tion of  the  remarkably  modified  anterior 

tibiae  of  the  male  in  certain  species  and 

the  significance  of  the  variation  noted 
below. 

While  collecting  on  Nantucket  Island 

late  in  the  afternoon  of  July  12,  1900,  I 

found  a  locality  for  Tridactylus  on  the 

shore  of  a  small  pond  and  captured 

several  examples  of  both  sexes.  On  the 

following  day  additional  specimens  were 

secured  in  the  same  place  and  about  an 

adjoining  pond.  On  my  return  home, 
examination  after  mounting  disclosed  an 

interesting  state  of  affairs. 

The  52  specimens  taken  on  the  two 

successive  days  in  this  one  locality  con- 
sist of  one  immature,  18  females,  and 

T,T,  males.  These  exhibit  no  essential 
difference    in    color,    size    or    markings o 

leading  one  to  infer  the  presence  of  two 

species,  nor  do  the  female  examples  dif- 
fer in  structural  details.  A  close  exam- 

ination of  the  males,  however,  reveals  a 

singular  variation  in  the  structure  of  the 
anterior  tibiae.  In  about  one  third  of 

the  males  the  form  is  the  same  as  that 

of  the  female  (Fig.  i ),  —  more  or  less 

irregularly  ovate  in  outline,  terminating 
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distally  in  four  prominent,  equidistant 

teeth,  with  the  convex  posterior  face 

thickly  set  with  hairs  and  a  row  of 

stouter  hairs  or  spinules  on  the  outer 

margin,  the  tarsus  being  inserted  be- 
tween the  first  and  second  teeth  and 

lying  on  the  anterior  face.  In  three  of 
the  others,  while  the  structure  remains 
similar,  the  outline  of  the  tibia  has 

become  subtriangular  through  the  pro- 
duction of  the  inner  side  of  the  distal 

Tridnctybts  teniiiitalis  Scudd.  Left  anterior  leg  viewed 

from  beliind.  Fig.  t.  Female.  Fig.  2.  Male.  Fig.  3.  Male 

Fig.  4.  Male.  Fig.  5.  Male  ;  tibia  closed  upon  tlie 
femur. 

end  (Fig.  2);  in  addition  to  this,  there 

is  a  slight  but  distinct  deepening  of  the 
fissure  between  the  second  and  third 

teeth.  This  lengthening  of  what  may 
be  called  the  iimer  limb  of  the  tibia  and 

deepening  of  the  emargination  between 

the  inner  and  outer  limbs  is  exhibited  by 

all  the  remaining  specimens  in  progres- 

sive degree  until  we  have  a  remarkably 

bifurcate  organ  (Figs.  4,  5)  whose  rela- 
tion to  the  normal  form  would  be  made 

out  with  difficulty  but  for  the  series  of 

connecting  gradations. 
In  addition  to  this  bifurcation  and  the 

elongation  of  the  inner  limb,  the  latter 

loses  its  hairy  covering,  the  innermost 

tooth  nearly  disappears,  the  second  is 

greatly  prolonged  into  a  backwardly 

directed  claw-like  organ,  the  third  and 
fourth  teeth  (on  the  outer  limb)  become 

enlarged  and  produced,  the  angle  be- 
tween the  two  limbs  becomes  greater 

and  greater,  and  the  femur  acquires 

tooth-like  protuberances  on  its  proximal, 

inner,  ventral  angle  and  becomes  great- 

ly enlarged  (Figs.  1-5).  The  gradation 
is  so  perfect  (even  in  this  relatively 

small  series  of  examples)  that  it  is  im- 

possible to  draw  any  sharp  line  of  de- 

marcation between  the  specimens  ;  some- 

times, even,  the  right  and  left  tibiae  of 

the  same  insect  are  appreciably  dift'erent 
in  form.  C)f  the  t,t^  males,  in  ten  the 
tibia  is  of  normal  (  9  )  form  ;  in  three 

others  it  is  slightly  but  perceptibly  modi- 
fied, in  one  it  is  intermediate  between 

Fig.  I  and  Fig.  2,  in  two  it  is  of  the  form 

of  Fig.  2,  in  two  intermediate  between 

Fig.  2  and  Fig.  3,  in  four  like  Fig.  3,  in 
one  midway  between  Fig.  3  and  Fig.  4, 
in  four  but  little  less  modified  than  in 

Fig.  4,  and  in  six  it  has  the  form  of  Fig. 

4  (open)  and  Fig.  5  (closed),  the  greatly 
elongated  second  tooth  varying  much  in 
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curvature     (foreshortened     in     Fig.    4). 
Eacii  of  the  extremes  of  the  series  is 

thus  represented  by  about  one  third  of 

the  specimens,  and  the  intergrades  by 

the  remaining  third,  but  these  inter- 

grades are  so  numerous  and  the  grada- 

tion is  so  perfect  that  it  is  quite  impossi- 
lile  to  separate  tlie  specimens  into  two 
series.  Nor  is  there  reason  on  other 

grounds  for  so  doing.  The  specimens 

evidently  all  belong  to  one  species  ex- 
hibiting a  high  degree  of  secondary 

sexual  variation  in  the  male,  a  variation 

whose  function  and  value  have  yet  to  be 

determined,  but  the  key  to  which  may 

perhaps  be  secured  by  careful  observa- 
tion of  the  habits  of  the  species. 

This  character — the  form  of  the  ante- 

rior tibiae  of  the  male — has  been  used  for 

many  years  in  systematic  treatises  for 

distinguishing  the  species  of  this  genus 
but  it  is  now  evident  that  its  worth  has 

been  greatly  over-rated  and  it  must  be 
regarded  with  suspicion  and  in  some 

cases  as  worthless  for  that  purpose. 

In  certain  forms,  of  which  I  have  ex- 

amined  considerable    series,    this    great 

variability  apparently  does  not  occur, 
the  tibiae  of  the  male  and  female  being 

alike.  The  extremely  bifurcate  condi- 
tion was  recorded  and  figured  Ijy  Mr. 

Scudder  in  characterizing  T.  apicalis  Say 

and  T.  ienniiialis  Scudd.  ( lioston  Journ. 

Nat.  Hist.,  vii,  p.  424, — 1862).  The  form 
I  have  treated  above  is  the  latter  of 

these — tcrminalis;  and  from  material  in 

Mr.  Scudder's  collection  I  am  able  to 
state  that  at  least  the  normal  {  9  )  form  of 

tibia  is  found  in  males  of  apicalis  also. 

Possibly  tiTiniiialis  may  prove  to  be  but 

a  race  of  apicalis  but  until  the  genus  is 

revised  it  is  best  to  regard  them  as  differ- 
ent, apicalis  appearing  slightly  larger, 

paler  in  color,  and  usually  having  rela- 
tively longer  wings.  Both  of  these  forms 

are  widely  spread  over  at  least  the  east- 
ern half  of  the  United  .States,  and  are 

apparently  not  uncommon  locally.  It  is 
hoped  that  anyone  having  an  opportunity 
to  do  so  will  make  observations  on  the 

habits  of  these  interesting  little  crickets 

and  attempt  to  discover  the  use  of  this 

pecidiar  modification  of  the  tibiae  and 
its   value  to  the  insect. 

PULVINARIA    INNUMERABILIS    K^ATHV. 

BY    GEO.    B.     KING,     L./^WRENCE.    MASS. 

Although     Piilvinaria     iitnuinerabilis  evident  to  the  writer,  that  a  more  clear 

Rathv.  has  been   the   subject  of   many  and   comprehensive   description    should 

published  articles,  together  with  illustra-  be  given  together  with  some  descriptive 
tions  of  the  species  in  its  various  stages  notes  of  its  variation  and  distribution  ; 

of   developments;   it  has  become    quite  moreover  it  is  hoped  that  the  following 
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description  will  enable  an)'  entomologist 
who  may  have  the  slightest  knowledge  of 

Coccidae,  to  recognize  the  species  at 

once  from  any  of  its  nearest  allies. 

With  this  hope  in  view,  the  following  de- 
scription and  notes  have  been  carefully 

made  and  a  large  amount  of  material  has 
been  examined  from  various  localities 

and  food  plants,  so  as  to  give  their  speci- 
fic variation.  Of  course  it  is  a  well  es- 

tablished fact,  that  the  genus  Pulvinaria 

is  known  by  its  producing  a  cottony 

ovisac,  in  which  are  deposited  the  eggs 
of  the  female  scale.  The  color  of  the 

scales  are  variable,  but  in  this  species 

the  typical  color  is  red-brown,  not  at  all 
shiny,  elongate  oval  in  shape,  usually 

broader  anteriorly,  and  always  narrower 

posteriorly,  7  mm.  long,  5  J  broad. 

Boiled  in  caustic  potash  the  following 
structural  characters  are  observed. 

Antennae  S-jointed,  joint  3  always  longest, 
4  next,  then  2  and  S  although  .sometimes  S 
will  be  longer  than  2.  5  is  next  and  alwa\s 

longer  than  6  or  7  which  is  the  shortest  and 

often  equal.  Front  legs,  with  the  coxa  120 

long;  femur  and  trochanter,  176;  tibia,  164; 
tarsus  So;  width  coxa  20;  trochanter  60;  tibia 

32 ;  tarsus  20.  Spines  of  lateral  cleft  in 
threes,  one  very  long  and  stout,  curved  at  the 

end  92  to  108  in  lengtli  ;  two  short  and  stout 

32  to  40  long.  The  margin  of  the  body  is 
provided  with  a  row  of  stout  blunt  spines  36 

to  40  long,  and  a  row  of  short,  thin  and  sharp 

spine-like  hairs  16  long;  these  are  easilv  lost 
in  dissecting.  Between  the  antennae  and 

above  the  anal  plates,  are  several  long  thin 

hairs  48-92  and  120  in  length;  interspersed 
with  these  are  some  short  spine-like  hairs 
like  those  of  the  outer  margin.  Anal  ring 
normal    with    six    long    stout   bristles.     The 

arrangement  of  hairs  on  the  several  joints  of 
the  antennae  are  as  follows :  the  first  joint 

has  three  short  spine-like  hairs;  the  second, 
from  one  to  two  are  long  ;  the  third  from 
one  to  two;  the  fifth  two  to  three;  the  sixth 

one;  the  seventh  one  to  two;  and  the  eighth 
seven  to  nine.  The  measurements  of  the 

several  parts  above,  and  those  given  in  the 
tables  are  in  micromillimeters. 

A  quantitative  study  of  these  varia- 
tions is  here  given.  It  should  be  stated 

in  this  connection  however,  that  inter- 
mediate individuals  are  found  with  the 

typical  forms,  which  are  sometimes  quite 
small,  and  the  reason  for  their  size  is  no 

doubt  due  to  being  deprived  of  sufficient 

food,  owing  to  the  fact  that  they  are 

foimd  on  the  small  twigs,  where  the  sup- 

ply of  food  is  not  so  great  as  it  is  among 
the  larger  limbs  of  the  tree,  and  it  is  here 

where  the  larger  forms  are  found. 
These  smaller  forms  do  not  differ  ma- 

terially in  color,  shape  or  structurally ; 

all  are  practically  the  same.  Specimens 

from  Georgia  are  quite  dark,  variable  in 

shape,  some  nearly  hemispherical  and 

in  te.xture  the  scales  are  quite  thick. 
Those  from  New  Me.xico  are  about  the 

same  in  color  and  te.xture,  but  somewhat 

smaller.  The  scales  on  maple  at  Wash- 

ington, D.  C,  are  practically  the  same 

as  those  found  on  maple  in  Massachu- 

setts. Those  from  Wisconsin  (Div. 

Entom.)  are  quite  different,  being  small- 
er and  nearly  black  in  color.  Those 

from  North  Carolina  are  different  still, 

practically  hemispherical  in  shape,  of  a 

light  brown  color  and  quite  small. 
Several  lots  of  these  specimens  studied 
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Antennal  Segments.     Table  A. 

Localities  and  Food  Plants. 

On  sycamore,  Atlanta,  Georgia. 
(W.  M.  Scott,  1900.) 

On  oak,  Tifton,  Georgia. 
(W.  M.  Scott,  1900.) 

On  elm,  Atlanta,  Georgia. 
(W.  M.  Scott,  1900.) 

On  viburnum,  Lawrence,  Mass. 

(G.  B.  King,  189S.) 

On  viburnum,  Cambridge.  Mass. 
(G.  B.  King,  1900.) 

On  small  tree  in  deep  wood.  Andover,  Mass. 
(G.  B.  King,  1899.) 

On  meadow-sweet,  Methuen,  Mass. 
(G.  B.  King,  189S.) 

On  grape-vine.  Lawrence,  Mass. 
(G.  B.  King,  1897.) 

On  sumach,  Dracot,  Mass. 

(G.  B.  King,  1897.) 

On  poplar.  East  Las  Vegas,  N.  M. 
(T.  D.  A.  Cockerell,  1899.) 

On  honey  locust,  East  Las  Vegas,  N.  M. 
(T.  D.  A.  Cockerell,  1899.) 

On  Virginia  creeper.  East  Las  Vegas,  N.  M. 
(T.  D.  A.  Cockerell,  1900.) 

On  maple,  Wisconsin. 
(Div.  of  Entomology.) 

On  maple,  Washington,  D.  C. 
(Div.  of  Entomology.) 

I      2      3      4      5      6      7      S  Si/e  of  the 

40  48  60  44  32  24  20  40  G\  mm.  long. 

40  64  So  72  40  40  32  48  7 J  "  " 

40  4S  76  56  40  28  32  44  6\  "  " 

40  52  76  60  36  32  28  48  7  "  " 

40  52  80  56  36  32  28  48  7  "  " 

40  48  68  60  28  28  28  48  7 

151  u 

40  56  So  72  40  20  24  52  7  "  " 

40  48  60  56  36  24  24  40  7  "  " 
40  40  76  52  28  24  24  48  7  "  " 
36  40  80  60  36  28  28  44  8  "  " 

40  40  66  60  44  36  20  44  7  "  •'  5.; 

40  40  64  48  44  24  24  40  7  "  "5 
6V  "  "  4l 

40  52  84  64  40  28  24  48  7"  "  "  5' 

40  52  64  52  40  24  28  40  5 J  "  "   5 

40  40  60  52  32  28  28  44  7  "  "   54 

9  Scales. 

6    broad. 

6.V 

5-4 

ss- 

5i 

5I 

6 
5i 

5J-61 

si 
6 

Front  Legs  of  the  S.\me   Species.     Table  A. 

Coxa. 

Femur  with 
trochanter. Tibia. 

Tarsus. 
Claw. 

On  sycamore,  Atlanta.  Georgia. 
Broad. 

So So iSo 

40 

120 

^4 

So 

16 

24 

On  oak,  Tifton,  Georgia. 

So 
176 

164 

So (i 

On  elm,  Atlanta,  Georgia. 
100 

200 

160 

80 (t 

On  viburnum,  Cambridge,  Mass. 
Broad. 120 80 

176 

40 

164 

^4 

80 
26 

ii 

On  small  tree  in  deep  wood. 
Broad. 

So 

So 
172 

48 

140 
20 

68 

16 

>i 

On  meadow-sweet,  Methuen,  Mass. 
Broad. 

120 

84 

200 

5° 

160 28 
80 

24 

it 

On  grape,  Lawrence,  Mass. 
Broad. 

100 80 I  So 
60 

152 

3- 

80 

20 

(( 

On  sumach,  Dracot,  Mass. 

98 

1 68 140 80 i( 
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Marginal 
spines. 
32  long 

40  "
 

36  "
 

40  "
 

52  
" 

44  "
 

36  "
 

36  "
 

36  "
 were  so 

the  scale 

variation 

Large  spines  of 
lateral  cleft. 

80 
108 

106 

92 

loS 

120 

92 

88 

84 

Small  spines 
of  same. 

40 

40 

40 

3- 

44 

40 

40 

28 

48 

small,  the  color  and  texture  of 
s  also  so  variable  that  with  the 

of  the  antennae  and  le""s,  I  had 

a  very  strong  conviction  that  the)'  should 
be  separate  and  describe  as  subspecies ; 
but  certain  structural  characters,  which 

are  without  doubt  specific,  being  found 

in  all  of  the  material  studied,  they  must 

be  called  forms  of  the  same  species. 
Whether  these  small  forms  are  due  to 

certain  food,  locality,  season  of  the  year 

being  cold  or  warm,  wet  or  dry,  or  the 

part  of  the  food-plant  upon  which  they 
were  found,  are  all  suggestive  questions 

and    have    been    carefully    considered. 

Antennal  Segments.     Table  B. 

Localities  and  Food  Plants. 

On  maple,  Chicago,  111. 
(Div.  of  Entomology.) 

On  coliseum  ivy,  Springfield,  Mass. 
(Geo.  Dimmock,  Sept.  30,  1899.) 

On  white  thorn,  Methuen,  Mass. 
(G.  B.  King,  June  18,  1897.) 

On  Deutzia  c7-{iiata,  Lawrence,  Mass. 
((;.  B.  King,  June  28,  1898.) 

On  Spiraea,  Lawrence,  Mass. 
(C.  B.  King,  June  10,  1897.) 

On  tree  in  deep  woods,  Dracot,  Mass. 
(G.  B.  King,  June  8,  1899.) 

On  cork  oak,  Methuen,  Mass. 
(G.  B.  King,  June  12,  1S98.) 

On  dogwood,  Methuen,  Mass. 
(G.  B.  King,  June  26,  1898.) 

1234567S  Size  of  the  9  Scales. 

40   40   60   44    32    20    20    44 
36  40  72  48  32  20  20  44  3  mm.  in  diameter. 

40  48  60  60  40  28  24  44  4 J  mm.  long.   3  broad 

40  40  56  48  32  20  20  44  4   '•   "    3 

40  40  52  44  32  24  20  44  4   "   "    3    " 

40  40  48  48  28  20  20  40  5   "   "    ^         " 

40  40  64  52  36  28  28  44  5   "   •'     5 

40  40  68  40  32  28  20  40  5I  "   "    5j   " 

36  40  60  48  32  24  24  48  3i  "   "    2i   " 

Front  Leg  of  Same.  Table  B. 

On  maple  Chicago,  111. 
Length. 

Coxa. 

80 

Femur  with 
trochanter. 

168 

Tibia. 

128 

Tarsi 

80 

On  coliseum  ivy,  Springfield,  Mass. 

100 iSo 140 

80 

On  white  thorn,  Methuen,  Mass. 
Broad. 

So 

80 
160 
60 

140 

28 

80 

24 

On  Spiraea,  Lawrence,  Mass. 80 

180 
160 80 

On  cork  oak,  Methuen,  Mass. 
Broad. 

80 
80 168 

60 
128 

3- 

So 

24 

On  dogwood,  Methuen,  Mass. 
Broad. 

100 

So 

160 

64 

120 

40 

84 

24 
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Marginal 
spines. 

Large  spines  of 
lateral  tleft 

28  long So 

36  •
' 

^' 

32   "
 

" 

40  
" 

i( 

Small  spines 
uf  same. 

3^ 

2S 

40 

The  scales  on  white  thorn  were  found 

August  18,  1898,  upon  the  large  branch- 
es. Those  on  Spiraea,  June  15,  1897, 

upon  the  trunk  and  limbs.  The  scales 

on  Coliseum  ivy,  Sept.  30,  1899.  Those 

in  the  woods,  June  16,  1899,  on  the  large 

branches,  on  dogwood,  June  10,  i8g8, 

were  on  the  trunk,  on  maple  at  Chicago, 

111.,  August  10,  igoo,  and  those  on 

meadow  sweet,  June  25,  1897,  on  all 

parts  of  this  small  plant.  It  cannot  be 

said  that  these  forms  are  only  occasion- 
al, or  at  all  local,  neither  tliat  they  are 

found  on  a  particular  plant,  and  in  such 

a  position  as  not  to  get  a  full  supply  of 

nourishment ;    moreover   I    do    not    re- 

member that  the  years  in  which  tliey 

were  found  were  exceptional.  For  con- 
venience and  also  for  future  reference, 

I  have  prepared  a  separate  table  of  these 
small  forms  marked.  K.  The  characters 

to  be  observed  in  the  determination  of 

the  species  are  ; 

Antennae  S-joiiUed,  3  and  4  longest:  ̂  
always  longer  than  6  or  7  (the  length  of  the 

fifth  joint  is  very  important)  which  are  vari- 
able in  length,  although  often  equal  and 

always  the  shortest.  The  short  spine-like 
hairs  of  tlie  first  joint  normally  three,  but 

often  only  two  will  be  seen.  The  short  spine- 
like hairf.  on  the  outer  margin  in  front  of 

the  large  blunt  spines  are  also  present  with 
the  long  thin  hairs  between  the  antennae,  and 
above  the  anal  plates.  The  color  and  size  of 

the  scales  counts  for  nothing,  as  there  is 

every  gradation  in  color  from  a  light  red- 
brown  to  almost  clear  black.  And  it  should 

be  said  that  the  length  of  the  first  joint  is 

only  approximative,  as  in  only  a  few  instanc- 
es can  a  specimen  be  mounted  that  will  show 

this  joint  perfectly. 

LIFE  HISTORIES  OF  NORTH  AMERICAN  GEOMETRIDAE.— XXII. 

BY    HARRISON    G.    DYAR,    WASHINGTON,    D.    C. 

Sciagt'uphiti  heliotJiidata  Guenee.  Accord- 
ing to  Dr.  llulst  this  species  has  the  follow- 
ing synonvmv:  ocelliuata  Guen.,  restoraia 

Walk.,  subcolumhata  Walk.,  dnplicala  Pack. 
The  larva  has  not  been  previously  described. 

Egg.  Elliptical,  well  flattened  above  and 
below,  one  end  slightly  depressed,  the  other 
rounded  truncate  and  a  little  swollen.  Shin- 

ing dark  grass-green,  almost  olive  color. 

Densely,  finely  reticulate,  the  cell  areas  con- 
cave, and,  on  the  micropylar  end,  becoming 

large  and  strongly  concave,  look  like  the 

markings  on  a  thimble,  w  hich  is  the  cause  of 

this  end  looking  swollen.  Size  .6  X  .4  X  .3 
mm.  Later  turned  dull  dark  red  with  cen- 

tral dark  green  nucleus.  Hatched  in  five 

days. 
Stage  I.  Head  rounded,  slightlv  bilobed, 

brownish  luteous,  ocelli  black;  held 

obliquely  erect;  width  about  .3  mm.  Bodv 
moderate  or  rather  thick,  the  incisures  dis- 

tinct ;  feet  normal,  |)ale.  Uniformly  sordid 
velvety  olivaceous  tinted,  the  tubercles 

rather  large,  slightly  elevated,  duskv. 

obsciu'e.  Dorsum  and  venter  shaded,  some- 
what   darker    than   the    sides;  no  marks    c.\- 
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cupt  a  faintly  traced  brownish  subdorsal  line. 
Setae  short,  dark.  Later  became  sordid 

green  from  the  food,  with  faint  traces  of 
narrow  brown  line  on  dorsum  and  a  sub- 

dorsal line,  which  u'idens  into  a  spot  on 

joint  6. 
Stage  II.  Head  slightly  bilobed,  higher 

than  wide,  erect,  free;  dull  luteous  greenish, 
ocelli  black;  width  about  .5  mm.  Body 
moderate,  the  central  segments  not  much 

elongated;  tubercles  rounded  and  slightly 
elevated,  concolorous;  setae  short,  dark. 

Translucent  yellowish,  food  green,  very 
finely  brown  dotted,  the  dots  forming 

obscurely  many  longitudinal  lines.  A  large 

brown  spot  laterally  on  joint  6.  The  brown 
is  heavier  ventrally,  forming  a  distinct  shade, 
likewise  divided  into  ill-formed  lines.  Feet 

normal,  the  anal  pair  triangular,  not  ex- 
ceeded by  the  anal  plate,  immaculate. 

Stage  III.  Head  rounded,  slightly  bilobed, 
flattened  before,  higher  than  joint  2,  but  held 

obliquely ;  pale  luteous,  faintly  brownish 
mottled,  whitish  on  the  eyes  and  margin  of 
cheeks;  width  .75  mm.  Body  moderate, 
cvlindrical,  smooth,  the  incisures  folded. 

Tubercles  obsolete,  but  the  setae  rather  long, 

black,  all  distinctly  visible,  i  to  viii ;  ia  to  lib 

of  thorax  evenly  separated;  pointed  and 
black,  both  on  head  and  body.  Green,  mostly 

b}'  transparency,  seen  without  a  lens  marked 
only  by  the  large  brown  spot  on  joint  6, 
which  rests  on  top  of  the  spiracle;  with  a 

lens  very  faintly  longitudinally  whitish 
lined,  the  lines  separated  by  pale  brownish 

dottings,  heavier  ventrally.  Abdominal 
feet  concolorous ;  thoracic  ones  blackish 

shaded.  The  white  lines  are  dorsal,  sub- 
dorsal, lateral,  stigmatal,  subventral  and 

ventral,  the  two  latter  the  most  obscure. 

Stage  IV.    Head  rounded,  slightly  bilobed, 

clypeus  a  little  depressed,  free,  oblique; 

green,  faintly  purplish  mottled;  width  11 
mm.  Body  moderate,  segments  slightly 

moniliform,  a  little  roughened  by  the  dis- 
tinct, concolorous  tubercles.  Setae  rather 

long,  black.  Green,  obscurely  dotted-lined 
with  white  in  dorsal,  subdorsal,  lateral,  supra- 
stigmatal  lines ;  tracheal  line,  yellowish ; 
following  this  a  subventral  line,  all  alike, 

narrow.  A  dark  brown  spot  edged  with 

clouded  paler  brown  above  the  spiracle  on 
joint  6.  Thoracic  feet,  brown  dotted.  Shields 
concolorous,  not  cornified,  weakly  lined. 

Incisures  of  joints  5  to  9  folded,  whitish. 

Stage  V.  Head  rounded,  held  obliquely 

flat,  clypeus  slightly  elevated,  paraclypeal 
pieces  not  reaching  the  vertex;  green, 
mottled  and  streaked  with  white,  tips  of 

mouth  parts  slightly  brownish  ;  width  17. 

mm.  Body  moderate,  normal,  anal  feet  tri- 
angular with  small  posterior  point  bearing 

a  seta  shorter  than  the  subanal  prongs. 
Tubercles  small,  setae  distinct,  brown. 

Body  green,  a  dark  green  dorsal  band  with 
central  broken  white  line;  subdorsal  band 

broad,  greenish  white,  obscurely  dotted  and 
triplicate.  Two  faint  broken  whitish  lines 
above  the  spiracle,  one  on  stigmatal  fold, 

two  in  subventral  space,  with  traces  of  still 

paler  ones  between  the  latter  and  as  medi- 
oventral  line ;  all  obscure  and  broken  into 

dots.  A  brown  patch  above  the  spiracle  on 

joint  6.  Spiracles  pale  ocherous.  Thoracic 

feet  of  joint  10  shaded  with  vinous.  No  dis- 
colorous  shields.  Central  incisures  folded, 

3'ellowish. 
Pupa  in  the  earth,  shining  brown,  not 

peculiar. Food  plant  locust  {Rohinia  pseiidncacia). 
Larvae  from  Washington,  D.  C. ;  eggs  June 

20,  mature  larvae  July  8. 

A.  SMITH  &  SONS,  146-148  WILLIAM  ST.,  New  York. 
JIlMFACTrnERS  AM)  IJIl'ORTEUS  OF 

GOODS  FOR  ENTOMOLOGISTS, 
Klaeger  and  Carlsbad  Insect  Pins,  Setting 

Boards,    Folding  Nets,   Locality  and 
Special  Labels,  Forceps,  Sheet  Cork,  Etc. 
Other  articles  are  being  added,  Send  for  Liit. 
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STUDIES   FOR    STUDENTS. 

I. 

THE    ANATOMY    OF    THE    LAR\A    OF    THE    GIANT    (RANK    FLY    (I lol orilihl     ruliiginosa). 

BY    VERNON    L.    KELLOGG,    STANFORD    UNIVERSITY,    CALIF. 

Prefatory   Notf,. 

It  is  the  writer's  intention  to  present 

under  tlie  title  "  Studies  for  Students  " 
a  series  of  short  papers  wliicli  shall  offer 
to  students  an  introduction  to  work  in 

certain  of  those  phases  of  insect  study 

which  are  likely  to  be  neglected  by 

amateur  entomologists,  especially  those 

who  have  not  been  members  of  collegi- 

ate classes  in  zoology  or  entomology. 

There  will  be  presented  in  each 

paper  a  small  piece  of  work  in  the 

study  of  insect  structure,  development 

or  physiology,  in  such  a  manner  as  to 

serve  as  a  practical  exercise  or  lesson 

which  can  either  be  directly  repeated  by 

the  entomological  student  without  other 

professional  instruction,  or  can  be  used 

as  an  example  and  reference  for  the 

performance  of  similar  work  with  some 

other  species  of  insect.  In  the  case  of 

each  of  these  papers  (which  will  appear 

irregularly)  the  actual  facts  recorded 
will  be  new,  i.e.,  the  result  of  observations 
not  heretofore  recorded.  Thus  these 

papers  may  have  a  value  to  entomolo- 
gists who  are  not  specially  interested  in 

a  "guide  for  self-instruction."  The 
strictly  technical  directions  to  students 
will  be  enclosed  in  brackets. 

It  has  long  seemed  to  the  writer  that 
the  almost  exclusive  attention  of  most 

amateur  entomologists  (and  amateurs 
constitute  the  great  majority  of  the 

total  number  of  entomologists)  to  sys- 
tematic work,  the  finding,  preserving, 

identifying  and  describing  of  species, 

is  a  fact  to  be  deplored.  There  is  so 

much  that  is  interesting  and  profitable 

to  be  studied  in  the  structure,  develop- 

ment and  ecology  of  insects,  that  it  is  a 

pity  that  the  systematic  phase  of  insect 

study  should  monopolize  such  a  large 

proportion  of  the  work  of  the  whole  body 

of  entomologists.  It  is  with  the  thought 

that  a  few  examples  of  the  other  phases 

of  entomological  work  put  into  a  sort  of 

teaching  manner  may  perhaps  help  some 

amateurs  to  make  a  beginning  in  other 

lines  than  the  purely  systematic  one 

that  these  "Studies  for  Students"  are 
written. 

Anatomy  of  the  Larva  of  Holorusia 
rubiginosa. 

The  larvae    of  the    Giant  Crane-fly,* 

•The  immiiture  sL-^ges  of  Holorusia  rubightosa  have  not 
hitherto  been  referred  to  in  print.  The  Ufe-history  of  tliis 

largest  known  Dipteron  with  .1  description  of  the  inimntiire 

stages  will  be  made  the  subject  of  a  brief  paper  in  some 

future  number  of  Psyche. 
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Holonisia  rubiginosa,  are  found  abun- 
dantly in  a  slime  composed  of  decaying 

leaves  and  soil  and  water  on  the  banks 

of  Adalanta  Creek  near  this  University 

(Stanford).  The  larva  is  so  large,  full- 
grown  specimens  averaging  about  2  to 

2J  inches  in  length,  and  the  character 

and  disposition  of  its  internal  organs  so 

readily  and  certainly  made  out  in  dis- 
section, that  it  is  chosen  as  subject  for  a 

short  study  of  internal  insect  anatomy. 
As  Holonisia  does  not  occur  elsewhere 

in  the  United  States  than  on  the  Pacific 

Coast  (as  far  as  is  known)  students  in 

other  regions  will  have  to  use  the  larva 

of  some  other  Tipulid  species.  Some 

rather  large  Tipulid  is  common  in  almost 

every  locality,  and  the  use  of  another 

species  than  the  one  whose  structure  is 
here  described  will  make  the  work  to 

some  extent  comparative  in  character 
and  thus  be  even  more  instructive  and 

interesting  than  if  the  same  subject 

could  be  *  used.  The  account  of  Holo- 

7-usia  will  be  found  to  answer  as  a  guide 
to  the  dissection  of  any  other  Tipulid 
larva. 

External  Anatomy  (Fig.  A). 

Technical  note.  Bring  a  number  of  the 

larvae  of  some  large  Tipulid  species 

(found  in  vegetable  slime,  or  about  grass 

roots  in  pastures,  etc.)  alive  into  the 

laboratory.  Note  tlie  various  motions 

and   the    locomotion  of  the  body.     Kill 

*  I  shall  be  glad  to  send  to  any  one,  two  specimens  of 
Holorusia  larvae,  properly  killed  for  dissection,  if  the 

postage  and  actual  cost  of  the  wooden  mailing  bottles, 

amounting  to  about  (?)  cents,  are  paid  by  tile  applicant. 

specimens  by  dropping  into  boiling  water. 

After  the  specimen  has  straightened  out 

and  stiffened,  requiring  about  a  minute, 

(death  is  almost  instantaneous)  remove 

to  30%  alcohol.  After  two  or  three 

hours  remove  to  50%  alcohol,  and  after 

three  hours  into  70%  alcohol.  After 

twelve  to  twenty-four  hours  remove  to 

85%  alcohol,  in  which  keep  the  speci- mens. 

[Verify  the  following  statements  if 
Holonisia  is  used ;  if  another  Tipulid 

is  used  compare  conditions  with  those 

here  described.]  The  '  body  is  com- 
posed of  thirteen  segments.  Retracted 

into  the  first  and  second  segments  is  the 

head.,  with  strongly  chitinized  capsule. 

At  the  anterior  end  of  the  head,  usually 

projecting  slightly,  are  the  short  cylin- 
drical unsegmented  antennae  and  the 

strongly  chitinized  biting  mouthparts. 

( The  mouthparts  can  be  better  ex- 
amined after  the  internal  anatomy  has 

been  studied  and  the  retracted  head 

wholly  exposed.) 

The  hindmost  body  segment  bears 

terminally  on  a  flat  surface  two  large 

dark  spiracles  (breathing  openings)  sur- 
rounded by  six  backward  projecting 

flexible  lobes.  On  the  ventral  surface 

of  this  segment  is  the  anal  opening  of 

the  alimentary  canal,  on  an  elevation 

bearing  four  large  and  two  smaller  flex- 
ible processes.  The  segments  of  the 

hinder  half  of  the  body  have  each  a 
median  transverse  construction ;  those 

of  the  anterior  half  are  difficult  to  dis- 

tinguish from  one  another,  but  it  is 

assumed    that  each   pair  of  the  lateral 



June,   igoi] PSYCHE. 

209 

groups  of  setai\  of  which  five  pairs  may 

lie  noted,  represents  a  segment.  The  ab- 
sence of  all  paired  appendages  back  of 

the  head  is  to  be  noted.  [Make  a  draw- 
ing of  the  whole  body  of  the 

larva  from  a  lateral  aspect.] 

Internal  Anatomy.    (Fig.  B. ) 

[Technical  note.  With  fine  scis- 
sors cut  open  the  body  along  the 

median  line  of  the  dorsum,  cut- 

ting through  only  the  body  wall. 

Put  the  specimen  in  a*  dissect- 
ing dish,  pin  out  the  cut  edges 

with  ribbon  pins,  and  cover 

with  water.] 

Alimentary  canal  and  accessory 

parts.  The  alimentary  canal  ex- 
tends through  the  middle  of  the 

body  cavity,  nearly  wholly  en- 
closed, in  a  thin  perforated  sheet 

of  fat,  adipose  tissue.  The  canal 
consists,  first  of  a  slender  tube, 

the  oesophagus,  embraced  by  the 

circufnoesophageal  ni'iTe  commis- 
sures and  the  brain  lobes;  second, 

of  an  abruptly  dilated  conical 

portion,  the  proventriiulus ; 
third,  of  a  portion  immediately 

behind  this  and  not  sharply 

marked  off  from  it,  the  elongated 

ventriculus,  bearing  at  its  ante- 

rior end  four  elongated  pouches,  the 

gastric  caeca.  In  the  sheet  of  adipose 

tissue  surrounding  the  ventriculus  sev- 

eral   slender   convoluted    tubules    may 

*  For  a  dissecting  dish  use  a  shallow  tin 
dish,  about  5  inches  long.  3  inches  wide  and 

I  inch  deep,  into  which  melted  paraffine  has 

been  poured  to  a  deptli  of  5  inch  and  allowed 

to  cool.  On  the  smooth  surface  of  the  paraffine 

specimens  may  be  pinned  out  with  short  pins 

and  covered  with  water.  Always  dissect  under 

water,  as  the  water  holds  up  the  loosened  parts. 

HOLORUSIA    RU8tGI>tOSA. 

A,  larva.  B,  dissection  of  larva,  showing  all  organs  except  the 
muscles  and  ventral  nerve  chain,  k,  head;  ant.,  antenna;  i.  b.  res.. 

imaginal  bud  of  pupal  respiratory  tube  ;  /.  h.  wg..  imaginal  bud  of  wing  ; 

i.b.  ins.  I.,  imaginal  bud  of  mesnthoracic  leg;  /.  b.  h  ,  imaginal  bud 

of  balancer  ;  i.  b.  tnt.  I.,  imaginal  bud  of  metathoracic  leg  (the  imaginal 

buds  of  fore  legs  are  concealed  by  head  capsule);  sal.  gl.,  salivary 

gland  (the  other  salivary  gland  is  removed);  br.,  brain;  (T«.  ,  oesopha 

gus;  firm'.,  proventriculus;  susfi..  suspensorium  ;,^.  c,  gastric  coecum  ; 

vent,  ventriculus:  ^r.,  trachea;  <7^, /«,,  adipose  tissue  ;  mat. tub.,  Malpi- 
ghian  tubule;  d.  z>.,  dorsal  vessel;  iv.  m.,  wing  muscles  of  pericardium  ; 
snt.  int.,  small  intestine  ;  tes  ,  testis  ;  /«/.  c.,  intestinal  caecum  ;  v.d.,  vas 

deferens;  /.  int.,  large  intestine;  sp.,  spiracle;  term,  pr.,  terminal 

processes. 
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be  noted ;  these  are  the  Malpighian 

tubules,  the  organs  of  excretion,  four  in 

number.  They  arise  from  the  alimen- 
tary canal  just  back  of  the  ventriculus 

at  a  part  marked  by  a  pale  transverse 

line.  Behind  this  line  is  a  fourth  part 

of  the  alimentary  canal,  the  small  intes- 
tine. It  is  of  smaller  caliber  than  the 

ventriculus  and  opens  into  the  fifth  divi- 
sion of  the  canal,  the  large  intestine, 

near  the  anterior  end  of  the  latter.  The 

large  intestine  is  largest  in  front  and 

tapers  posteriorly  to  the  very  narrow 

rectal  part.  That  portion  of  it  in  front  of 

the  point  of  entrance  of  the  small  intes- 
tine may  be  called  the  intestinal  caecum. 

The  salivary  glands  lie  one  on  each  side 

of  the  oesophagus.  Each  is  a  U-shaped 
organ  with  the  two  arms  greatly  dilated, 

and  the  inner  reaching  a  little  farther 

forward  than  the  outer.  The  sahvary 

duct  arises  from  the  outer  lobe  ;  the  two 

ducts  anteriorly  unite  beneath  the  oeso- 
phagus,and  the  common  duct  thus  formed 

opens  into  the  mouth  cavity.  [Without 

removing  the  alimentary  canal  make  a 

drawing  of  it  as  seen  from  one  side  ; 

also  make  a  drawing  of  the  salivary 

glands  and  their  ducts.  ] 

[  Remove  a  piece  of  salivary  duct  to 

a  drop  of  water  on  a  glass  slide  without 

a  cover  glass.  Examine  with  low  objec- 
tive of  compound  microscope.  Notice 

transverse  lines.  Press  on  two  places 

of  the  duct  with  dissecting  needles  and 

pull  gently  apart  a  very  short  distance. 

Examine  again  under  the  microscope. 

The  two  parts  will  probably  be  con- 
nected by  a  spiral  thread ;  this  will  be 

seen  to  be  what  formed  the  transverse 

lines ;  it  is  really  a  spiral  thickening  of 
the  walls.] 

[  Remove  a  small  piece  of  fat  to  a 

drop  of  water  on  a  glass  slide.  Exam- 
ine with  low  power  objective.  Make  a 

drawing  showing  the  fenestrated  struc- 
ture, the  definite  outlines,  as  if  the  whole 

were  enclosed  in  a  delicate  transparent 

case,  and  the  small  spherical  bodies 
—  the  fat  cells  —  within.  Put  on  a 

cover  glass  and  examine  with  the  higher 

power  objective.] 

T/ie  respiratory  organs.  Lying  along 

each  side  of  the  body  is  a  main  longi- 

tudinal trachea  (air-tube).  Each  arises 
from  one  of  the  large  posterior  spiracles 
and  in  each  of  the  third  to  the  ninth 

segments  forward  gives  off  a  large  branch 

to  the  alimentary  canal  and  a  smaller  one 

to  the  dorsal  blood  vessel  (see  below). 

[Make  a  drawing  of  the  tracheal  system, 

tracing  the  longitudinal  vessels  as  far 
forward  as  possible.] 

[Cut  off  a  piece  of  one  of  the  lateral 
tracheae  and  remove  it  to  a  drop  of  water 

on  a  glass  slide  under  a  cover  glass. 

Examine  it  with  the  lower  power  of  the 

compound  microscope  and  notice  the 

tubular  appearance  and  transverse  stria- 
tions  as  in  the  salivary  duct.  The  spiral 

nature  of  the  thickening  is  not  so  easily 
shown  as  in  the  other  case  but  it  is 

characteristic  of  all  insect  tracheae.] 

The  reprodtictive  otgans.  These  con- 
sist in  the  male  of  two  small  white  oval 

glands,  the  testes,  lying  one  on  each  side 

of  the  large  intestine  imbedded  in  the 

muscles  of  the  tenth  segment,  and  of  a 
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delicate  duct,  the  vas  deferens^  running 

posteriorly  from  eacii  to  the  ventral 

wall  of  the  penultimate  segment.  The 

ovaries  (of  female  specimens)  are  larger 

and  more  elongate  than  the  testes  and 

the  oviducts  (corresponding  to  the  vasa 

deferentia)  are  more  easily  seen. 

[Make  a  combined  drawing  showing 

the  alimentary  canal,  salivary  glands, 

tracheal  trunks  and  reproductive  organs 

in  position  in  the  body]. 
The  nervous  system.  Remove  the 

alimentary  canal  cutting  the  oesophagus 

across  near  the  front  end  of  the  proven- 
triculus.  The  brain  is  composed  of  two 

conspicuous  white  lobes  united  poste- 
riorly lying  above  the  oesophagus.  The 

sub-oesophageal  ganglion  lies  beneath 
and  just  below  the  oesophagus,  and  is 
connected  with  the  anterior  end  of  the 

brain  lobes  by  the  circum-oesophageal 
commissures.  Back  of  the  sub-oeso- 

phageal ganglion  is  a  chain  of  four 

closely  connected  ganglia.  The  next 

ganglion  is  far  removed  from  the  fourth, 

lying  in  the  sixth  segment  and  is  con- 
nected with  the  preceding  and  following 

ganglia  by  long  slender  commissures. 

Following  the  fifth  ganglion  are  five 

others  similar  to  it,  each  lying  over  the 

center  of  the  sternal  part  of  a  segment. 

Each  ganglion  gives  off  four  very  con- 
spicuous nerve  trunks :  one  on  each  side 

arising  from  the  middle  of  the  ganglion 

going  to  the  muscles  of  the  body  wall. 

and  another  arising  from  the  anterior 

end  of  the  ganglion  going  to  the  viscera- 

The  last  ganglion,  lying  in  the  antepe- 
nultimate segment,  in  addition  to  the  foiir 

lateral  trunks  gives  off  from  the  posteri- 

or side  two  large  divergent  ones  caudal 

to  the  two  following  segments.  [Make 

a  drawing  of  the  nervous  system.] 

TAe  muscular  system.  Along  each  side 
of  the  dorsal  and  the  ventral  median  line 

of  the  body  is  a  wide  band  of  longitudin- 
al museies.  The  most  conspicuous  fibers 

reach  from  the  exterior  to  the  posterior 

border  of  each  segment,  but  the  others 
reach  from  either  end  to  the  middle, 
while  others  extend  from  the  middle  of 

one  segment  to  the  middle  of  the  preced- 
ing or  following  segment,  while  still 

others  are  attached  to  various  points  of 

the  body  wall  between  the  attachments 

of  the  sets  already  mentioned.  Finally 
there  is  an  innermost  set  of  lateral  trans- 

verse muscles  in  the  anterior  half  of 

each  segment.  [Make  a  drawing  show- 
ing the  musculation  of  two  successive 

segments.] 

[Remove  a  bit  of  muscle  to  a  glass 
slide  and  examine  it  with  the  compound 

microscope.  Note  the  transverse  stria- tion]. 

The  circulatory  system.  [Cut  a  second 

specimen  open  longitudinally  along  the 
median  line  of  the  venter,  reserving  the 

first  specimen  for  some  later  work.  Pin 

the  cut  edges  out.  Note  again  the  gen- 
eral disposition  of  the  body  organs,  so 

far  examined.  Examine  again  the  repro- 

ductive organs  ;  the  specimen  may  be  of 

the  other  sex  from  that  previouslystudied. 

Remove  the  alimentary  canal.]  The 

dorsal  vessel  Qx  heart  is  a  slender,  deli- 
cate membranous  tube  composed  of  a 

number   of    parts    or    chambers    lying 



21'. 
PSYCHE. June,  lyoi 

along  the  median  line  of  the  back.  [To 
see  this  well  cut  out  the  median  dorsal 

strip  of  body  wall  carrying  the  heart 

and  transfer  it  to  a  glass  slide.  Cover 
with  water  and  examine  first  under  the 

simple  microscope  and  then  under  the 

low  objective  of  the  compound  micro- 
scope.] It  will  be  distinctly  seen  that 

toward  the  middle  of  each  segment, 
from  the  last  to  the  third  inclusive,  the 
tube  becomes  dilated  and  in  most  of 

these  swellings  except  the  last  a  pair  of 

internal  valves  may  be  seen.  From  the 

anterior  of  these  a  straight  anteriorly 

tapering  tube,  the  aorta,  extends  for- 
ward into  the  head  where  it  ends  in 

branches.  [Make  a  drawing  of  the 

heart  and  aorta.] 
Attached  to  each  dilatation  of  the 

heart  are  two  fan-shaped  gioups,  one  on 
each  side,  of  very  delicate  muscle 

fibers,  called  wing  muscles  from  their 

shape.  The  convergent  outer  ends  are 

attached  to  the  body  wall  on  the  line  of 

the  median  constriction  in  each  seg- 
ment. These  muscles  are  easily  seen 

under  the  compound  microscope. 

The  iinaglnal  buds  of  wings  and  legs. 

[  Returning  to  the  first  specimen  (that 

opened  along  the  dorsum)  carefully 
remove  the  muscle  fibres  from  the  body 

wall  of  the  three  front  (thoracic)  seg- 
ments of  the  body,  not  including  the 

head.  Be  careful  not  to  pick  away  cer- 

tain small  whitish  bud-like  bodies  lying 
between  the  muscles  and  the  body  wall.] 

In  specimens  of  sufficient  age  the  iniag- 
inal  buds  of  the  wings  and  legs  and  of 

the    external      prothoracic     respiratory 

tubes  of  the  pupa  may  be  seen  as  small 

sac  or  bud-like  bodies  lying  against  and 
attached  to  the  inner  surface  of  the 

body  wall  of  the  thoracic  segments. 

There  are  two  pairs  of  these  imaginal 

buds  in  each  thoracic  segment  corres- 

ponding respectively  to  the  prothoracic 

legs  of  the  imago  and  prothoracic  re- 

spiratory tubes  of  the  pupa,  the  meso- 
thoracic  legs  and  wings  of  imago,  and 

the  metathoracic  legs  and  halteres  of 

the  imago.  The  morphology  and  devel- 
opment of  these  imaginal  buds  will  be 

the  subject  of  the  next  paper  in  this 
series. 

Tlie  head  sckrites  and  mouthparts . 

[After  finishing  the  dissection  of  the 

internal  organs  remove  the  head  entirely 

from  the  rest  of  the  specimen  and  ex- 
amine under  the  simple  microscope]. 

Each  of  the  short  antennae  arises  from 

a  small  lobe  on  the  plate  covering 

the  top  of  the  head.  This  plate  is 

long,  tapering  and  decurved  be- 
hind. Anteriorly  along  its  sides  it  is 

united  with  the  lateral  plates,  while  the 

anterior  margin  is  reentrant  receiving 

the  smaller  end  of  the  pear  shaped 

labrum  (upper  lip).  The  distal  part  of 
this  sclerite  is  membranous  except  for 

two  lateral  chitinizations.  Posteriorly 

it  is  fused  with  the  epicranial  plate.  The 

lateral  plates  are  each  oval,  shell-shaped, 

having  their  anterior  lower  angles  pro- 
duced forward  and  united  with  each 

other.  The  single  process  thus  formed 

projects  forward  and  curves  upward  be- 
tween the  faces  of  the  posterior  jaws. 

The    tips  are  provided  with  graduated 
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teeth.  In  the  front  of  each  large  lat- 

eral plate  is  a  narrow  dorso-ventral 
sclerite  carrying  the  jaws.  These  are 
two  in  number  on  each  side.  The  an- 

terior one  (the  7nandihle)  is  large,  strong, 

toothed  terminally,  and  provided  on  the 

inner  side  with  a  large,  softer,  movable 

lobe.  The  posterior  jaw  (the  maxilla ) 
is  less  chitinous  than  the  other  ;  it  is 

flat  and  provided  at  its  outer  angle  with 

several  papilla-like  processes. 

GYNANDROMORPHISM  IN  A  NEW  SPECIES  OF  HILARA.* 

BY    AXEL    LEONARD    MELANDER,    AUSTIN,    TEXAS. 

While  collecting  insects  in  Western 

Wyoming  during  September,  1895,  Dr. 

Wm.  M.  Wheeler  chanced  upon  a  very 

remarkable  fly.  This  insect,  Dilophiis 

tibialis  Loew,  was  taken  among  sweep- 

ings from  the  high  grass  along  the  bor- 

ders of  Hunter's  Creek,  at  an  altitude  of 
about  8000  feet.  The  specimen  was 

abnormal  in  the  possession  of  an  anten- 
nary  appendage  arising  from  the  right 

fore  coxa.  Concerning  this  curious  out- 

growth Dr.  Wheeler  has  already  pub- 
lished a  full  account.! 

With  the  same  sweepings  in  which 

the  Dilophus  was  taken  were  numbers 

of  an  undescribed  species  of  Hilara, 

and  among  these  was  another  abnormal 

specimen.  As  cases  of  malformation  are 

rare,  and  especially  so  among  insects, 

possibly  on  account  of  the  number  of 

ecdyses  which  these  animals  undergo, 
the  occurrence  of  another  teratological 

*(Contributions  from  the  Zoological  Laboratory  of  the 
University  of  Texas.     No.   i8). 

t  Archiv  fuer  Entwickelungsmechanik  d?r  Organismen. 

III.  Band,  2  Heft,  1896, 

fly  in  the  same  locality  in  which  the 

Dilophus  was  taken  is  of  some  interest. 

The  specimens  collected  were  stored 

away  until  recently,  when  I  undertook 

to  study  them  in  connection  with  the 

other  species  of  Hilara. 
Like  most  members  of  the  genus 

Hilara,  the  new  species  exhibits  strik- 
ing sexual  dimorphism,  that  is,  apart 

from  the  peculiar  hypopygial  modifica- 
tions, the  first  joint  of  the  fore  tarsi  is 

greatly  enlarged  in  the  male,  while  of 

normal  shape  in  the  female.  This  char- 

acter, which  is  well-nigh  universal  in 

the  genus,  is,  like  other  secondary  sex- 
ual characters,  subject  to  considerable 

variation  in  form  and  size  among  the 

various  species,  and  is  therefore  of  tax- 
onomic  importance. 

On  sorting  the  Wyoming  specimens 

with  regard  to  the  separation  of  the 
sexes,  an  individual  was  discovered 

which,  so  far  as  external  characters  ^ne 

concerned,  is  neither  a  male  iuh  ;i 

female.  This  specimen  has  the  abilt  m- 
inal   styles  of  the  female,  \vl  iL    at  the 
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same  time  the  front  legs  are  modified  as 

in  the  males.  In  other  respects  it  is 

normal.  Thus  the  front  part  of  the  body 

resembles  the  normal  male,  while  the 

abdomen  is  exactly  like  that  of  the 

female.  This  case  may  be  called  "  tan- 

dem "  hermaphroditism.  The  figure 
illustrates  the  anomaly,  together  with 
the  condition  in  a  normal  male,  and  a 

front  leg  of  a  normal  female. 

Although  gyandromorphism  is  by  no 

Hilara  wheeleri  n.  sp.    Male. 

means  unknown  among  insects,  it  nearly 

always  occurs  in  the  form  of  lateral 

hermaphroditism,  as  observed  more  com- 
monly among  Lepidoptera  and  less  so 

among  bees  and  ants.  The  occurrence 

of  antero-posterior,  or  "  tandem  "  herm- 
aphroditism is  rather  rare,  although 

quite  as  interesting  as  other  cases  of 

blending  of  sex.  In  this  connection 

"  Hahnenfedrigkeit"  among  female 
birds  may  be  recalled. 

As    this    species   of    Hilara  has    not 

been  described,  its  diagnosis  may  prop- 

erly be  given  in  this  connection. 

Hilara  Wheeleri  sp.  nov.  Male  a7id  fe- 

male. Length  3.5  mm.  Opaque  true-black, 

covered  with  a  very  fine  grey-glaucous  coat- 
ing. Head,  thorax  and  abdomen  with  a  few 

pale  short  hairs  besides  the  dark  bristles. 

Antennae  black,  short,  third  joint  short,  con- 

ical, its  arista  equal  to  itself.  Palpi  testa- 
ceous, with  pale  hairs :  proboscis  piceous, 

generally  less  than  one-half  the  head-height. 
Thorax  not  vittate,  its  short  hairs  irregularly. 

Hilara  wheeleri  u.  sp.  Gyuaudromorphic  individual. 
The  detached  leg  is  the  fore  leg  of  a  normal  female. 

alinost  serially  arranged  :  scutellum  with 

four  bristles,  the  inner  pair  long.  Abdomen 

opaque  black,  most  often  compressed  in  the 

male  and  C3'lindrical  or  depressed  in  the  fe- 
male :  no  conspicuous  bristles,  the  short 

sparse  pubescence  pale  :  h3-popygium  not  of 
greater  depth  tlian  the  abdomen,  sessile, 

rarely  distinctly  separated  from  the  abdo- 
men above,  compressed,  its  lateral  valves 

sub-glabrous,  the  doisal  filament  thick,  but 
almost  always  hidden.  Legs  fuscous  to 

piceous.  The  males,  as  a  rule,  have  the  legs 
darker,  but  the  fore  tibiae  are  always  fuscous. 

The  pubescence  is  pale  3'ellow :  no  conspic- 
uous  macrochaetae  are  present,  though  the 



June,  igoi] PSYCHE. 
215 

hairs  of  the  upper  edge  of  the  male  fore 
tibiae  are  longer.  The  middle  and  hind  coxae 
are  black,  the  fore  coxae  more  or  less  fus- 

cous :  tarsi  black,  the  remainder  of  the  legs 
variable  in  color  from  fuscous  to  piceous. 

The  front  metatarsi  of  the  male  enlarged, 
ovoid,  the  distal  third  of  the  inner  side  is 

excised  for  the  reception  of  the  remainder  of 
the  tarsus,  which  thus  is  not  attached  at  the 

tip  of  the  metatarsus.  The  front  tibiae  of 

the  males  are  somewhat  thickened.  Wings 

cinereous-hyaline,  stigmal  spot  faintly 
brown,  neuration  normal. 

Seven  males,  twelve  females  and  the 

gynandromorphic  specimen. 

Dubois  (IX.  6,  1895)  and  Little 
Wind  River  (IX.  2,  1895)  Wyoming. 

This  species  seems  to  be  allied  to 

scriata,  Loew,  of  the  Eastern  States, 
which  also  has  ovate  metatarsi  in  the 

males.  As  I)r.  Loew  does  not  mention 

the  place  of  articulation  of  the  second 

joint,  it  may  be  presumed  that  it  is  ter- 
minal to  the  metatarsus  as  in  the  other 

forms  of  the  genus.  Moreover,  the 
middle  tibiae  of  the  male  sciiafa  are 

provided  with  rather  long  pubescence,  a 
character  not  observable  in  Wheehri. 

A  NEW  COCCID  ON  ROOTS  OF 
RUBUS. 

BY    T.    D.    A.    COCKERELL. 

Phenacoccus  rubivorus,  n.  sp. —  $  —  Hem- 

ispherical, with  the  form  of  a  half-pea,  dis- 

tinctly segmented, pale  pinkish,  thinlj'  cov- 

ered with  white  mealy  seci-etion  ;  no  cottony 
appendages.  Boiled  in  liquor  potassae,  they 
stain  the  liquid  amber  yellow,  and  the  skin 
becomes  colorless.  Anal  ring  with  6  hairs. 

Caudal  tubercles  very  low  and  inconspicuous, 

with  short  bristles.  Legs  and  antennae  very 
pale  brownish;  claw  with  a  small  denticle  on 

inner  side ;  '  digitules  slender,  with  small 
knobs.  Antennae  9-jointed,  formula  approxi- 

mately 92(35)6(471)8.  The  following  meas- 
urements are  in  ji; — 

Antennae  segments  ;  (i.)  36,  (2.)  si,  (3-) 

48,  (4.)  39,  (5.)  45,  (6.)  43,  (7.)  39,  (S.)  30,  (9.) 
69.  Middle  legs;  femur  -)-  trochanter,  222  ; 
tibia,  174;  tarsus,  90  ;  claw,  27.  Of  course 

these  measurements  will  vary,  no  two  indi- 
viduals being  exactly  alike. 

The  females  studied  contained  very  well- 

developed   embryos.'     These   sliowed   small 

spines,  round  glands,  and  a  small  patch  of 
spines  on  each  lateral  margin  of  each  segment. 

Hab. — •  Beiilah,  New  Mexico,  about  S.ooo  ft. 

alt.,  end  of  March,  190 1,  on  roots  oiRubusstri- 

gosus.     Collected  by  Wilmatte  P.  Cockerell. 
This  interesting  species  does  not  have  the 

superficial  appearance  of  a  Phenacoccus, 

though  the  antennae  and  legs  are  as  in  that 
genus.  I  suspect  that  when  we  know  the 
male  it  will  turn  out  to  be  congeneric  with 

the  little-known  European  Tetruia  rtibi  de- 
scribed by  Lichtenstein,  concerning  which 

see  E/i/omoloo-is/^  1900,  p.  S6. 

A    NEW    SPECIES     OF     CHRVSOPA 

FROM  TEXAS.* 

BY  JESSE    F.    MCCLENDON. 

Chrysopa  bimaculata,  sp.  nov.  Length  to 

tip  of  wings  1 1.5  mm-13.5  mm.,  alar  expanse 
21-25  mm. 

Mouth    short,     antenna     slightly     shorter 

*  (Contributions  from  tile  Zoologicil   Laboratory  of  the 
University  of  Texas.    No.  19.) 
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than  the  "ing  :  prothorax  broader  than  long ; 

wings  moderately  narrow,  anterior  pair 

slightly  pointed,  posterior  more  acutely,  in 

anterior  wing  divisory  veinlet  of  third  cubi- 

tal areola  exceeding  the  first  cross-vein  of 
the  first  radial  sector.* 

Face  stramineous,  vertex  green,  gular  re- 
gion stramineous,  segments   of   palpi  black, 

ineous,  darker  towards  apex,  first  article  with 

a  red  longitudinal  line  abo\'e  ;  thorax  green, 
paler  beneath,  prothorax  with  a  luteorufous 
streak  on  each  side  from  anterior  to  posterior 

margin ;  abdomen  green ;  legs  pale  green, 

tarsi  yellowish,  ungues  fuscous;  wing  veins 

green,  in  anterior  wing  all  cross  veins  black 
or  varied  with  black,  in  posterior  wing  costal 

their  articulations  colorless,  antennae  stram- 

•  The  position  of  ihis  veinlet  has  been  noted  in  descrip- 
tions of  many  species  of  Chryso^a,  but  on  examining  a 

number  of  specimens  of  Chrysopa  extertut.  I  found  it  to 

vary  so  much  as  to  be  of  no  \-aiue  in  determining  that 
species.  Whether  it  varies  in  C.  bintaadata,  I  am  unable 

to  decide  on  account  of  the  small  number  of  specimens  in 

my  possession. 

cross-veins  and  a  few-  others  black,  ptero- 
stigma  light  green. 

Coloration  of  alcoholic  specimen;  green 

faded  to  pale  yellow,  line  on  first  article  of 
antennae  fuscous,  streak  on  prothorax  faded 
out,  black  retained. 

Four  specimens  from  Laredo,  Texas.  Au- 

gust, 1900. 
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REVIEW   OE  THE   COLLEMBOLAN    GENUS    NEELUS    AND   DESCRIP- 

TION   OF    N.    MINUTUS    N.    SP. 

BV    JUSTUS    WATSON    FOLSOM.    CHAMPAIGN,     ILL. 

The  name  Necliis  murinus  was  given 

by  me*  to  a  curious  collembolan  that 
I  found  in  a  greenhouse  in  Cambridge, 

Mass.,  under  circumstances  that  in- 
dicated Jamaica  as  its  home.  The 

value  of  the  generic  characters  which  I 

originally  drew  from  a  single  species  is 

now  substantiated  through  two  more 

forms  :  '■  Afegalothorax  "  minimus,  de- 
scribed by  Willemt  from  specimens 

obtained  at  the  IjOtanic  Garden  of 

Ghent,  Belgium,  and  Ncclus  minutus,  a 

Massachusetts  species  described  below. 

The  genus  Neelus  can  now  be  char- 
acterized with  more  detail  than  it  could 

before,  thanks  to  the  additional  species. 

First  in  importance  are  the  extraordinary 

development  of  the  thorax,  which  greatly 

exceeds  the  abdomen  in  length,  and  the 
unusual  structure  of  the  antennae,  as 

compared  with  Sminthurus  and  Papirius 

—  the  only  other  Collembola  of  globular 
form.  The  head  is  ovate,  horizontal  or 

subhorizontal,  and  broadly  articulated. 

Eyes  and  postantennal  organs  are  absent. 
The    antennae    are    short  —  not     more 

*Folsom,  J.  W.  Neelus  murinus,  representing  a  new 

tiiysanuran  family.     Psyche,  vol.  7.  p.  391-392,  pi.  8.  1896. 

t  Willem.  V.  Un  type  nouveau  de  sminthuride  :  Mega- 

lothorax.     Ann.  soc.  ent.  Belg.,  t.  44.  p.  7-10,  i  pi.  1900. 
Also,  Willem,  V.  kecherches  sur  les  Collemboles  et  les 

Thysanoures.   Brussels,  1900.      (See   p     65-6S   and  pi    15). 

than  one  half  as  long  as  the  head  — 
and  consist  of  four  simple  segments,  the 
second  and  third  of  which  are  incrassate 

or  subclavate.  Body  globular ;  pro- 

thorax  slightly  reduced  dorsally,  meso- 
thorax  not  reduced,  metathorax  conspic- 

uously long.  Legs  long  and  slender ; 

coxae  (fig.  i)  especially  long;  two  pre- 
coxal  segments  are  evident.  Both  claws 

present.  The  ventral  tube  is  about  as 

long  as  the  antennae  and  emits  a  pair 

of  hemispherical  papillae.  Abdomen 
swollen  before  the  manubrium ;  anal 
tubercle  obsolete.  Furcula  twice  as 

long  as  the  antennae;  manubrium  stout, 

distally  bifid ;  dentes  cylindrical  in 

lateral  aspect ;  mucrones  elongate,  serrate 

or  entire.  Appendages  sparsely  clothed 

with  short  stiff  setae ;  body  almost 

naked,  except  anally.     Size  minute. 

Tracheae  are  apparently  absent. 

The  stomach  (fig.  2)  differs  from  that 

of  every  other  collembolan  genus  in  con- 
sisting of  a  longitudinal  series  of  four 

spherical  chambers,  partially  separated 

by  permanent  transverse  invaginations 
of  the  wall ;  the  intestine,  al.so,  becomes 

spherically,  but  temporarily,  distended 

by  its  contents.  The  food,  vegetable 

detritus,  appears  through  the  integu- 
ment as  four  or  five  brown  ovoid  masses. 
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The  first  abdominal  ganglion  is  the 

last  of  the  chain  to  be  represented  and 

tends  to  unite  with  tiie  ganglion  of  the 

preceding  segment. 

As  all  these  generic  characters  appear, 

not  only  in  the  two  species  of  Neelus 

found  by  me,  but  also  m.  Alegalofhorax 

minimus  Willem,  the  latter  (and  later) 

genus  falls.  N.  minimus,  unlike  the 

other  two  species,  has  three  pairs  of 

small  cuticular  cupules,  and  the  attitude 

of  the  head,  as  figured  by  Willem,  is 

more  nearly  vertical  —  an  attitude,  how- 
ever, that  occurs  at  times  in  the  other 

forms ;  finally,  the  segmentation  of  the 

body  (obscure  in  murinus  and  minutus) 

is  pronounced  in  minimus  — a  difference 
also  found  within  the  allied  genus 

Sminthurus.  With  this  last  genus,  Nee- 
lus should  be  compared,  although  it  may 

be  stated  at  the  outset  that  the  differ- 

ences between  the  two  are  much  greater 

than  those  that  separate  Sminthurus 

and  Papirius. 
As  contrasted  with  Sminthurus,  then, 

the  head  of  Neelus  is  articulated  by  its 

entire  base,  without  a  projecting  vertex, 

higher  than  the  neck.  The  antennae, 

in  particular,  instead  of  being  longer 
than  the  head  and  slender,  are  but  half 

as  long  as  the  head  and  have  stout  seg- 
ments, the  last  of  which  is  not  annulate, 

as  it  is  frequently,  although  not  always, 
in  Sminthurus.  The  thorax,  far  from 

being  condensed,  with  the  legs  brought 

together,  is  much  more  extensive  than 
the  abdomen  —  an  essential  difference 

• —  and  the  legs  are  well  separated. 

The  metathorax  is  remarkably  long  and 

the  coxae  as  well.  Again,  the  ventral 

tube  is  long,  of  peculiar  form,  and  does 

not  extrude  long  filamentous  tubes. 

There  is  no  prominent  anal  tubercle  in 
Neelus.  The  stomach  is  divided  into 

spherical  compartments,  instead  of  being 

cylindrical  as  in  Sminthurus.  Other 

differences,  of  minor  importance,  exist 
but  need  no  mention. 

Neelus  should,  however,  be  assigned 

to  one  family  with  Sminthurus  and 

Papirius,  notwithstanding  my  earlier 

opinion,  and  clearly  becomes  the  most 

primitive  genus  of  Sminthuridae.  In 

Willem's  (1900,  p.  67)  words: 

^^  lilegaJothorax  [Neelus]  est  un  Smintliuri- 
de  qui  a  conserve  les  caiactferes  arcliaiques 

siiivants  : 
1.  la  forme  des  antennes; 

2.  le  de\eIoppement  du  thorax,  dont  seiil 

le  pi'emier  aniieaii  a  siibi  une  legerc  regres- sion ; 

3.  la  persistance  trfes  nette  de  la  segmenta- 
tion abdominale;  [this  applies  to  species 

iniuhniis  only,  at  present.] 

4.  la  nettete  des  deux  articles  precoxiens 
de's  pattes  ; 

5.  la  simplicite  dc  1'  appareil  reproducteur 
ni&le. 

C'est  done,  sons  hien  des  rapports,  le  phis 

archaique  des  Sminthiirides  :  il  s'est  separe 
de  la  souclie  du  groupe  a\ant  Prosminihuyus 

[of  Willem]  et  Smiuthutus.. 
II  offre  comma  specialisations  secondaires: 
a.  la  disparition  des   yeux  ; 
b.  les  trois  cupules  sensorielles  ;  [applies 

to  minimus  only.] 

c.  la  diminution  de  volume  de  I'abdonien, 
plus  ramasse  que  chez    SmiiitJiinns  ; 

d.  r  absence  d'  appareil  trach^en  ; 

e.  la  structure  speciale  de  I'intestin  niov- 

en." 

The  break  between  the   Smintliuridae 



July,   1901] PSYCHE. 

221 

and  the  cylindrical  Collembola  is  par- 
tially bridi;etl  by  Ncelus,  which,  quite 

unlike  Smintiiurus  and  Papirius,  agrees 

with  the  Poduridae  in  respect  to  the 
form  of  the  antennae,  the  articulation 

and  position  of  the  head,  and  the  form 

of  the  papillae  emitted  by  the  ventral 
tube. 

The  three  species  of  Necliis  may  be 

separated  as  follows : 

Segmentation  pronounced;  superior  claw 

untoothed,  with  a  basal  pair  of  subulate- 

processes  {psciidonychiac  of  Tullberg); 

dentes  untoothed  ;  mucro  sublinear,  en- 

tire ;  three  pairs  of  cuticular  cupules 

present,  on  mesothorax,  metathorax  and 

fourth  abdominal  segments,  respectively  ; 

brown;    maximum     length,    0.25     mm. 
iiiiiiiinus. 

Segmentation  obscure;  superior  claw 

unidentate ;  dentes  toothed  or  spined  ; 

mucro  lanceolate  in  lateral  aspect,  and 

serrate ;  cupules  absent. 

.Superior  claw  with  a  basal  pair  of 

linear  processes  (pseudonychiae)  ;  in- 
ferior claw  linear-lanceolate  ;  dentes 

five-toothed ;  ochraceous-buff ;  max- 

imum lengtli,  0.7  mm.  .  mitri/ius. 

Superior  claw  not  pseudonychiate ; 

inferior  claw  lanceolate  or  oblong- 

lanceolate;  dentes  six-spined  ;  bluish 
gray;  maximum    length   0.56    mm. 

m/'iin/i/s,  n.  sp. 

Ncelus  miiiutiis  I  ha\x'  fouiul  at  only 
one  spot,  an  old  pine  forest  in  Arling- 

ton, Mass.,  in  rich  black  soil,  perenni- 
ally damp.  The  species  easily  escapes 

ordinary  observation  on  account  of  its 
small   size   and    dull   color  and   I   took 

only  about  two  dozen  examples  cltuing 

four  years  of  continual  search.  One 

specimen  occurred  under  the  loose  bark 

of  a  white  oak  log  ;  the  others  were  on 
the  under  side  of  dead  sticks  or  else  in 

the  soil.  Minute  white  individuals, 

scarcely  discernible,  appear  early  in  July  ; 

full  grown  specimens  occur  in  the  mid- 
dle of  that  month,  are  most  numerous 

in  mid  August  and  persist,  in  constantly 

decreasing  numbers,  even  into  Decem- 

ber, long  after  the  frosts  have  begun. 

Neelit.-i  minutus  n.  sp.  (Plate  2,  ligs.  3-1 1). 

—  Genei'al  color  l)luisli  gra\',  —  the  combined 
elfectof  bluish  mottliiigs  and  a  pale  ground 

color  (lig.  3) ;  sternum  colored;  appendages 
white,  excepting  a  little  color  on  the  bases  of 

the  legs  of  large  individuals;  the  amount  of 
coloration  increases  with  the  size,  young 

specimens  Ijeing  white.  Head  horizontal, 
ovate.  Eyes  and  postantennal  organs  absent. 

.\ntennae  (fig.  4)  less  than  half  as  long  as 
the  head  ;  ratio  of  segments,  2:  3:  6:  5;  sec- 

ond segment  incrassate.  simple  or  with  a 
ventral  lobe;  third  incrassate;  fourth  conical. 

Body  oval  in  dorsal  aspect,  witli  smooth  con- 

tour, showing  scarcely  a  trace  of  segmenta- 
tion aljove.  Thorax  one  and  one  half  times 

as  long  as  tlie  abdomen.  Claws  small ;  first 

and  second  pairs  of  superior  claws  (fig.  5) 

slight  1\  curved,  uniformly  tapering,  uniden- 
tate; first  pair  of  inferiors  lanceolate,  simple, 

one  third  as  long  as  the  opposed  claws;  sec- 
ond pair  similar  but  a  little  longer;  third  pair 

of  superior  chiws  (fig.  6)  broad  basally,  inii- 

tlentate;  thiid  pair  of  inferiors  oblong-lance- 
olate, simple,  extending  almost  as  far  as  the 

opposite  claws  ;  pseudonychiae  absent.  Ven- 

tral tube  (figs.  3,  7,  S)  subclavate  with  a  pos- 
terior lobe  near  the  base.  Manubrium  (fig.  9) 

stout,  slightly  shorter  than  the  dentes,  bifid 

(fig.  10)  ;  denies  in  lateral  aspect  (fig.  9)  cylin- 
drical, in  dorsal  view  (fig.  10)  tapering,  with 

two  uiesal  .ind  four  lateral  spines;  tnucrones 
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(figs.'9-ii)  live  sixtlis  as  long  as  tlie  denies, 
lanceolate  from  the  side,  linear  from  above, 

senate  with  entire  apex.  Head  and  body 

naked,  excepting  a  few  stiff  anal  setae;  ap- 
pendages sparsely  clothed  with  minute  still 

setae.     Maxininm  length,  o.^(>  mm. 

Described  from  twenty-one  types,  some 

of  which  have  been  given  to  the  Museum 

of  Comparative  Zoology  at  Cambridge, 
Mass. 

Explanation  of  Plate  II. 

Fig.  ,1.    Left  aspect  of  left  bind  leg,  X   iiS. 

Fig.  2.    Diagram  of  a  sagittal  section  show- 

ing   the    peculiar    alimentary    canal     of    the 

genus,  X  118. 

Neelus  mt'iiu/iis,  n.  sp. 

Fig.  3.    Lateral  aspect,  X  1-2. 
Fig.  4.  Lateral  view  of  left  antenna,  X 

506. 

Fig.  5.  Right  aspect  of  right  fore  foot,  X 

looS. 
Fig.  6.  Right  aspect  of  right  hind  foot,  X 

1008. 

Fig.  7.  \'entral  tube  as  seen  from  the  left 
side,  X  269. 

Fig.  8.  Ventral  tube  showing  ei^sertile 
papillae,  X  44S. 

Fig.  9.    Furcula.      X  269. 
Fig.  10.    Furcula,  from  above,  X  224. 

Fig.  II.    Right  aspect  of  left  nnicro,  X  ̂105. 

MICRODON  LARVAE  IN  PSEUDOMYRMA  NESTS.* 

BY    WILLIAM     MORTON    WHEELER,    AUSTIN,    TEXAS. 

The  larvae  of  the  Syrphid  Hies  belong- 

ing to  the  genus  Microdon  are  of  pecul- 
iar interest  to  the  entomologist  both  on 

account  of  their  occurrence  in  ant  nests 

and  because  of  their  remarkable  appear- 

ance which  is  more  like  that  of  slugs, 

planarians  or  scale-insects  than  Dipteron 

larvae.  In  Europe  they  have  long  been 

known  to  occur  in  the  nests  of  several 

Formicidae  and  even  in  the  nests  of 

Vespa  crabro.t 

*  Contributions  from  the  Zoological  Laboratory  of  the 

University   of  Texas,    No.  20. 

tWasmann.  Vergleichende  Studien  ueber  Ameisen 

gaeste  uud  Termitengaeste  Tijdschr.voor  Eutomol,  Bd.  33, 

iSgo. 

WasmannJ  records  the  occurrence  of 

the  larva  and  pupa  of  Microdon  mutabilis 

L.  with  Fonniia  fiisca,  F.  ni/it,  F.  nifi- 

/loii'is,  Lasii/s  /ligi'r,  L.  hrniiiinis  ami  I.. 

ffitv?is,  and  of  ̂ Ficrotlon  ilt-vius  L.  with  F. 

fiista,  F.  sangiiinca,  F.  nifa  and L.  fuligi- 
nosns.  Adlerz§  found  a  species  in  the 

nest  of  Camponottis  henuleanus.  In  the 

United  States  Microdon  larvae  are  occa- 

sionally found  with  Caniponotm  p,-nns\l- 
vanicus  and  Formica  inlcgra,  and  a  care- 

J:  Kritiches  Verzeichniss  derniyrmekophilen  und  termito- 
phileu  ."Xrthropoden.     Berlin  iS()4  pp.  173   and  175. 

§  Myrniecologlsker  Notiser.  EDtoniol.  Tidskrift  i8g6  pp. 
i3"->32) 
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ful  examination  of  the  literature  would 

probably  show  that  they  have  also  been 

taken  in  the  nests  of  other  species  of 

Formicidae  in  this  country.  Of  their  oc- 
currence in  the  tropics,  however,  little  is 

known.  Wasmann  (loc.  cit.)  mentions 

the  larva  of  one  species  as  occurring  in 

Madagascar  with  Canipo/ioli/s  Hildc- 
braiiiiti,  and  the  larva  and  pupa  of 

another  as  having  been  found  in  ant 
nests  in  Australia.  He  also  records 

the  occurrence  of  these  larvae  in  termite 

nests  in  Madagascar  and  Porto  Alegrc, 
Southern   Brazil. 

During  the  Christmas  holidays, 

while  collecting  ants  at  C'uernavaca, 
Mexico,  I  happened  on  some  Microdon 

larvae  in  the  nests  of  Pscudomyniia 

gracilis  Fabr.  var.  ntexicana  Emery,  one 

of  the  numerous  varieties  of  a  tropical 
ant  which  seems  to  be  of  rather  common 

occurrence  from  the  extreme  southwest 

corner  of  Texas  (about  Brownsville 

according  to  Townsend,*)  to  Rio 
Grande  do  Sul  in  Southern  lirazil  (v. 

Ihering.f)  In  one  of  the  Pseudomyrma 
nests  which  was  in  a  hollow  acacia  limb 

and  contained  a  deillated  queen,  about 
a  dozen  workers  and  a  lot  of  larvae  and 

pupae,  a  mature  Microdon  larva  was 
found  attached  to  the  wall  of  the  chamber 

in  the  midst  of  the  ants.  The  other 

Pseudomyrma  nest  was  in  one  of  the 

epiphytic  Tillandsias.t     This  contained 

*0n  the  Biogeography  of  Mexico  and  the  South  Western 
United  States  II.  Trans.  Tex.  Acad.  Sci,  1S97.  Vol.  II 

No.  I,  p.  72. 
tDie  Ameisen  von  Rio  (irande  do  Sul.  Berlin.  Entomol. 

Zeitschr.    Bd.  39.  Hett,  3   1894  p.  3S3. 

?For  a  description  of  these  singular  nests  the  reader  may 

be  referred  to  my  article  on  "  Compound  and  Mixed  Nests 

of  American  .^nts,"  Am.  Naturalist  igoi. 

a  Microdon  puparium  from  which  the  Hy 

had  already  escaped.  The  anterior 

third  of  the  pupa-case  had  been  pushed 
off  in  the  manner  characteristic  of  the 

Cyclorhapha. 

The  occurrence  of  such  bulky  and  de- 
fenceless Dipteron  larvae  in  the  nests  of 

large-eyed,  active  ants  like  the  Pseu- 
domyrnias,  which  are,  moreover,  pro- 

vided with  powerful  stings,  is  nearly  as 

surprising  as  their  occurrence  in  the  nests 

of  Vespa.  Apparently  the  relations  be- 
tween the  larvae  and  their  hosts  are  the 

same  as  those  of  other  species  of  Micro- 

-Adult  larva  of    iNIiciodon    sp.,  living  in  nests  of  /'-tf«(/f?- 

iiiyrma  gracilis  Fabr.  var  ?«f,r/crt«rt  F.m.      X  5. 

don  larvae  to  the  less  formidable  ants 

of  Europe  and  the  United  States.  Adlerz 

(loc.  cit.),  who  was  able  to  make  some 
observations  in  Sweden,  came  to  the 

conclusion  that  the  Microdon  larvae  sub- 

sist on  the  moist  and  tender  wood,  form- 

ing the  walls  of  the  ant  galleries  in  pine 

stumps  although  they  were  also  found  in 
burrows  in  the  dry  bark.  The  ants 

seemed  not  to  pay  the  slightest  atten- 

tion to  the  Dipteron  larvae  living  in  their 
midst.     Wasmann  §  also  found  that  the 

§  Erster  Nachtrag  zu  den  .Ajneisengaesten  von    Hollaen- 

disch  Limburg.    Tlijdcshr.  voor  Entomol.  Deel  49. 1898  p.  7. 
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larvae  of  Microdon  niiitabilis  were  com- 

pletely ignored  by  the  ants  in  a  mixed 

colony  of  Formica  saiiguinea-fusca. 

Bnt  h'e  observed  that  the  fly,  which  is 
covered  with  delicate  yellow  pile,  was 

assiduously  licked  by  F.  saiigiilnca 

although  it  soon  died.  Except  for  this 

last  observation,  vvliich  relates  only  to 

its  imaginal  stage,  Microdon  may  be 

regarded  as  belonging  to  Wasmann's 
category  of  synoeketic  myrmecophiles, 

or  indifferently  tolerated  guests,  a  great 

company  which  also  comprises  the  tiny 

crickets  of  the  genus  Myrmecophila.  * 
The  imagines  of  a  number  of  species 

of  Microdon  have  been  described  from 

North  America  but  they  all  appear  to 

be  rare  insects.  They  fly  reluctantly 

and  are  fond  of  lurking  about  the  roots 

of  grasses  and  other  plants  in  situations 

where  they  readily  elude  the  observation 

of  the  most  careful  collector.  I  am  un- 

able to  conjecture  to  which  of  the  de- 

scribed Mexican  species  the  larva  ob- 

served in  the  Pseudomyrma  nests  be- 
longs. The  accompanying  photograph 

will  enable  any  future  observer  to  iden- 
tify it  without  much  difficulty,  even  if 

it  should  be  found,  as  I  have  no  doubt 

it  will  be,  in  the  nests  of  other  species 
of  ants  in  Mexico  and  Central  America. 

NOTE.S  ON  THE  MATING  OF    ATTACUS    CECKOPIA    AND  OTHERS. 

BY    CAROLINE    G.    SOULE,    EROOKLINE,    MASS. 

In  most  of  the  large  collections  of 

cecropia  cocoons  which  I  have  examined 

the  female  pupae  have  outnumbered  the 

male  by  about  five  to  one,  twice  by  three 
to  one.  For  this  reason  I  have  inferred 

that  the  males  were  polygamous,  and 

this  spring  I  have  tested  them,  as  the 

moths  emerged  very  early. 
Close  observation  has  convinced  me 

that  the  female  cecropia  requires  sixteen 
hours  out  of  the  cocoon  before  she  is 

ready  to  mate.  In  no  instance  did  a 

female    protrude    the  whole    ovipositor 

*See  Wlieeler,  The  Habits  of  Myrmecophila  nebras- 

censis  Eruner.  Psyche.  Oct.,  1900.  pp.  1 11-115  ;  and  Was- 

mann,  Zur  Lebensweise  der  Ameisengrilleii  (Myrmeco- 

phila).    Natur  u.  Offenbarung.    47.  Bd.  1901pp.  129-152). 

sooner,  and  in  no  instance  did  the  male 

in  the  cage  with  her  attempt  mating  or 
seem  in  the  least  attracted  or  excited 

before  the  protrusion  of  the  whole  ovi- 

positor. Partial  protrusion  occurs  ear- 
lier. 

I  feel  convinced  that  there  is  a  differ- 

ent odor  diffused  when  the  whole  ovi- 

positor is  protruded,  in  the  case  of  all 

the  large  Saturniids,  and  often  I  think  I 

can  detect  it  in  spite  of  the  previous 

powerful  odor  of  both  male  and  female. 

With  one  exception  no  female  flew  or 

moved  about  the  cage  after  her  wings 

were  expanded  until  mating  had  taken 

place,  nor  did  any  female  show  the  least 

sign  of  noticing  the  male  or  of  preference 
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for  any  male  except  in  one  other  instance 

when  the  female  vibrated  her  wings  rap- 
idly after  the  male  had  been  liying  about 

her  for  nearly  an  hour. 

The  first  exception  was  a  female  which 

began  Hying  about  a  male  trying  to  mate, 
but  for  some  reason  none  of  three  males 

mated  her. 

One  pair  mated  at  midnight,  but  no 
others  mated  before  four  a.  m.,  though 

the  males'  Hying  and  quivering  began 
sometimes  an  hour  earlier,  sometimes 
less. 

Eleven  males  mated,  remained  in  coi- 

tion for  about  sixteen  hours,  then  mated 

a  second  female  each  about  eight  hours 
later.  No  male  mated  a  female  which 

had  been  mated  before,  —  of  this  set. 
One  male  mated  the  same  female  on 

two  successive  mornings,  she  having  laid 

over  one  hundred  eggs  in  tlie  interval. 
The  male  then  mated  a  second  female 

on  the  next  morning,  but  coition  lasted 

only  about  eight  hours.  On  the  next 

morning  the  male  mated  a  third  female 

and  remained  in  coition  until  near  mid- 

night. 

The  following  morning  the  male  mated 

a  fourth  female,  coition  lasting  sixteen 

hours,  and  this  female  he  mated  again 

the  next  morning  although  a  fresh  one 

was  put  in  the  cage.  Coition  lasted 
about  sixteen  hours  the  second  time 

also. 

The  next  intjrning  the  nialc  mated  a 

fifth  female,  coition  lasting  frOm  about 

4  a.  m.  till  7.25  p.  m.  when  the  female 

freed  herself  by  violent  struggles.  The 

male  was  flying  about  the  sixth  female 

within  five  minutes,  and  after  hfteen 

minutes  of  displaying  his  wings,  flying, 

and  quivering,  settled  down  into  quiet 

for  the  night.  At  precisely  4  a.  m.  the 
male  mated  the  sixth  female  with  no 

preliminary  flight  or  display  except  that 

of  the  previous  evening. 

The  h<:]ur  of  mating  was  very  near  4 

a.  m.  in  every  instance,  never  later  than 

4.30. No  new  female  emerged  and  the  next 

day  passed  without  mating,  but  on  the 
following  morning  the  male  mated  the 
Gth  female  for  the  second  time.  She 

resisted  vigorously  and  coition  was 
short. 

The  next  day  there  was  no  coition 

there  being  no  fresh  female,  and  the 

male  died,  having  mated  nine  times  in 
thirteen   days. 

The  eleven  males  which  mated  two 

females  each  had  no  opportunity  of  mat- 
ing others  as  no  other  females  emerged 

in  time.  It  seems  fair  to  believe  that 

the  male    cccropia    is  very  polygamous. 
Three  males  were  in  boxes  with  lace 

over  the  tops,  and  so  placed  that  they 

could  not  see  the  female  in  the  cage. 

They  were  perfectly  quiet  until  the 

female  protruded  the  whole  ovipositor 

when,  in  less  than  two  minutes,  they 

were  flying  excitedly  about  the  boxes, 

stopping  only  when  the  female  mated 
with  the  male  in  the  cage. 

From  observations  with  pnoncthfi 

aiii^iilifcra,  and  cccropia  it  seems  tl..  ! 
there  is  some  emanation  from  the  (\i 

positor  which  attracts  the  male,  .i,.- 

that  no  male  will   mate   or  apprort'.i   ,1 
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female    without  being  attracted  in  this 
way. 

Females  of  Samia  cyntliia  do  not 

protrude  the  ovipositor  as  much  as  do 
the  other  Attacine  moths,    and  are  far 

less  passive,  flying  about  in  as  much 
excitement  as  the  males,  and  vibrating 

their  wings  faster  and  faster  when  not 

flying,  quivering  all  over,  and  waving 

their  wings  in  a  peculiar  manner. 

LIFE   HISTORIES   OF    NORTH    AMERICAN    GEOMETRIDAE.  —  XXIII 

BY    HARRISON    G.    DYAR,    WASHINGTON,    D.    C. 

Xanthotype  crocatayia  Fab.  The  laiva 
and  pupa  of  this  species  have  been  de.scribed 

by  Packard,  Bowles,  French  and  P'orbes,  but 
no  complete  life-history  has  been  given. 
Egg.  Laid  in  patches  of  six  to  twenty. 

Elliptical,  flattened,  concave  on  two  sides  but 

rounded,  wedge  shaped  from  side  view,  the 
thick  end  flattened,  subtruncate;  shagreened 

by  a  minute  granulation  and  with  traces  of 
hexagonal  reticulations  which  are  indicated 

only,  chiefly  by  the  minute  bordering  pores 

which  appear  as  white  specks  in  certain 

lights.  Shining  light  green.  Size  .7  X  .5 
X  .3  mm.     Later  turning  rather  dark  red. 

Stage  I.  Head  rounded,  slightly  bilobed, 
pale  brownish  ocherous,  a  narrow  dark  line 
on  the  posterior  angles,  not  shining,  ocelli 

black ;  width  .3  mm.  Body  moderate, 
normal;  white,  subdorsal  and  medioventral 

purple-brown  bands,  moderate,  straight, 
reaching  from  joint  2  to  13,  the  subdorsals  a 
little  divergent  on  joints  2  and  13.  Tubercles 
and  setae  minute,  dark,  inconspicuous.  Feet 

pale  outwardly;  segments  faintly  annulate, 
uniform,  incisures  not  marked.  Shields 

concolorous,  not  cornified.  On  eating,  the 

color  became  greenish  from  the  food  show- 
ing by  transparency. 

Stage  II.  Head  erect,  rather  higher  than 

wide  but  not  above  joint  2,  pale  luteous  with 

a  blackish  stripe  on  each  side  across  ocelli  to 

near  vertex,  behind  which  the  color  is  whit- 
ish ;  width  .55  mm.  Body  normal,  a  little 

flattened.  Dorsum  whitish  green,  a  broad 

red-brown  subdorsal  stripe,  divergent  on 
joints  2  and  13  to  the  anal  feet ;  sides  green, 
wliitish  on  subventral  fold  ;  a  ventral  stripe 
like  the  subdorsal  but  single,  reaching  from 

the  head  to  joint  13.     Feet  pale  ;  skin  smooth. 

Stage  III.  Head  rounded,  somewhat  flat- 
tened before  and  held  obliquely  flat;  pale 

greenish,  obscurely  white  streaked  vertically, 

the  rather  large  antennae  and  a  stripe  on  the 
sides  bearing  ocelli  white,  the  stripe  faintly 
dark  edged  before ;  ocelli  black ;  width  .9 

mm.  Body  moderate,  normal,  a  little  flatten- 
ed ;  anal  plate  slightly  pointed,  anal  feet 

triangular,  excavate  behind  with  anal  prongs 

which  equal  the  plate.  Light  green,  four 
white  lines  in  the  dorsum;  a  subdorsal  (or 
rather  lateral)  band  of  smoky  brown,  fainter 

than  before;  a  greenish  white  stripe  on  the 
subventral  fold;  subventer  faintly  white 

lined,  the  brown  ventral  stripe  like  the  sub- 
dorsal in  color.  Feet  pale,  tubercles  and 

setae  small. 

Stage  IV.  Head  rounded,  squarish,  flat- 
tened but  convex  in  front,  antennae  large; 

held  out'  quite  flat ;  whitish  with  green  tint, 
obscurelv  mottled  brighter  on  the  sides,  a 
blackish  band  on  the  lateral  angle  forming  a 

bend  at  antennae  to  mouth,  crossing  ocelli; 
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width  \.z  mm.  Body  moderately  slender, 

smooth,  subventral  fold  prominent.  Whitish 

green,  dorsum  with  tour  narrow  white  lines  ; 
lateral  band  blackish,  geminate,  reaching 

joints  2  and  13,  but  not  continued  on  the 
anal  foot;  subventral  fold  yellowish  white, 

two  white  lines  in  the  subventral  space. 

\'entral  bami  blackish  lirown,  composed  of 
four  fine  lines  united  by  a  shading.  Thoracic 
feet  brown  dotted;  abdominal  foot  of  joint 
ID  lined  before  and  behind,  that  of  13  with 

triangular  plate  produced  above  into  a  prong. 

Anal  plate  triangular,  pointed.  Spiracles 
black  ringed,  that  of  joint  2  the  largest. 

Tubercles  small,  ii  slightly  larger,  blackish. 
Setae  short,  stiff,  dusky. 

Stage  V.  Head  as  before,  faintly  longi- 
tudinally streaked  with  while;  lateial  band 

mottled,  red-brown,  edged  with  white  behind  ; 
width  1.9  mm.  Body  elongate,  uniformly 

yellowish  opaque  green,  shading  to  whitish 

green  on  joints  2  and  13  ;  a  faint,  more  trans- 
parent and  darker  vascular  dorsal  line  show- 

ing especially  as  V-marks  between  tubercles 
ii,  the  point  on  the  posterior  edge  of  the 

segment.  A  slightly  more  opaque  subdorsal 
line  below  tubercle  ii;  lateral  band  reddish 

brown,  obscurely  triplicate,  nearly  obsolete 
except  at  the  ends,  where,  especially  on  joints 

10  to  13,  it  forms  a  broad  diffuse  shade; 
ventral  band  separated  into  four  lines  and 

obscure  except  on  the  thorax  between  the 

feet,  red-brown.  Spiracles  white,  black 
edged  except  on  the  bottom.  Thoracic  feet 
appressed,  green,  brown  dotted.  Foot  of 

joint  10  brown  bordered.  Subventral  fold 
lighter,  white  posteriorly,  running  narrowly 
on  the  lower  part  of  anal  foot.  Anal  prongs 

exceeding    the    triangular    plate.      There    is 

occasionally  a  brown  form  of  the  larva 

which  is  similar  but  head  and  all  shaded 

with  vinous  brown,  darkest  in  the  dorsal 

\'-marks,  subdorsal  line  and  ventral  region, 
the  pale  band  on   subventral  fold  contrasted. 

Cocooti.  Leaves  spun  tfjgether  and  united 

by  a  moderate  amount  of  whitish  silk. 

Pupa.  Bright  green,  somewhat  transpa?'- 
ent,  the  abdomen  with  a  whitish  green  depos- 

it beneath,  leaving  a  dark  green  vascular 
dorsal  line.  Spiracles,  eyes  and  a  small 
semicircular  raised  disk  on  each  side  of  the 

prothorax  behind  lilack.  End  segment  and 
cremaster  also  black,  the  latter  a  thick  cone, 

densely  punctured  with  a  group  of  recurved 
hooks  at  the  tip.  The  last  segment  is  sharply 
wider  than  the  cremaster  and  its  upper  edge 

is  roundcdiy  serrate.  Surface  smooth  and 
shining. 

Food  plants  v.arious.  These  larvae  fed  on 
several  species  of  Polygonum.  Double 

brooded,  the  second  brood  hibernating  in 
about  the  penultimate  stage  (Ent.  News,  V, 

62)  and  probably  having  more  than  five 

stages  as  here  recorded  for  the  Spring  brood. 
Larvae  from  Washington,  D.  C. 

HEMirT(-:R,\  ON  VERB.\scuM — Itisalwavs 

interesting  to  examine  introduced  plants, and 
see  what  native  insects  have  succeeded  in 

utilizing  them  for  food  or  shelter.  Last  July 

at  Las  Vegas  Hot  Springs,  N.  M.,  I  found 

the  European  I'lrbascum  tliti piu%  glowing 
plenf ifullv,  and  three  species  of  Hemiptera 
very  much  at  home  upon  it.  These  latter 
have  been  submitted  to  Mr.  E.  D.  Ball,  who 

identifies  them  as  T/iyaiila  lustator  Fabr., 

Neide^  mifticit^  Sav.  and  L.ygiii  priffetisis  L. 
T.  D.  A.   Cocker  ell. 
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Scudder's  Brief  Guide  to  the  Com 
moner  Butterflies. 

By   Samuel   H.    Scudder.     xi  -\-  206  pp. 
i2mo.    $1.25. 

An  introduction,  for  tlie  young  student,  to 
the  names  and  sotiiething  of  thie  relationsliip 
and  lives  of  our  commoner  buttertlie.s.  Tiie 
author  has  selected  for  treatment  the  butter- 

flies, less  than  one  hundred  in  number,  which 

would  be  almost  surely  met  with  by  an  in- 
dustrious collector  in  a  course  of  a  year's  or 

two  year's  work  in  our  Northern  States  east of  the  Great  Plains,  and  in  Canada.  While 
all  the  apparatus  necessary  to  identify  these 
butterflies,  in  their  earlier  as  well  as  perfect 

stage,  is  supplied,  it  is  far  from  the  author's 
pui  pose  to  treat  them  as  if  they  were  so  manv 
mere  postage-stamps  to  be  classified  and  ar- 

ranged in  a  cabinet.  He  has  accordingly 

added  to  the  descriptions  of  the  difl'erent  spe- cies, their  most  obvious  stages,  some  of  the 
curious  facts  concerning  their  periodicity  and 
their  habits  of  life. 

Scudder's  The  Life  of  a  Butterfly. 
A  Chapter  in  Natural  History  for 
the  General  Reader. 

By  Samuel  H.  Scudder.      1S6  pp.      i6mo. 

$1.00. In  this  book  the  author  has  tried  to  present 
in  untechnical  language  the  story  of  the  life 
of  one  of  our  most  conspicuous  American 
butterflies.  At  the  same  tiine,  by  introduc- 

ing into  the  account  of  its  anatomy,  devel- 
opment, distribution,  enemies,  and  seasonal 

changes  some  comparisons  with  the  more  or 
less  dissimilar  structure  and  life  of  other  but- 

terflies, and  particularly  of  our  native  forms, 
he  has  endeavored  to  give,  in  some  fashion 
and  in  biief  space,  a  general  account  of  the 
lives  of  the  whole  tribe.  By  using  a  single 
butterfly  as  a  special  text,  one  may  discourse 
at  pleasure  of  many;  and  in  the  limited  field 
which  our  native  butterflies  cover,  this  meth- 

od has  a  certain  advantage  from  its  simplicity 
and  directness. 
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SKETCH  OF  THE  HABITS  OF  NORTH  AMERICAN   ANTS.*— I. 

BY    AUGUSTE    FOREL,    CHIGNV    PRES    MORCES,    SWITZERLAND. 

Translated  by  A.  P.  Morse. 

Faisons,  N.  C,  July  28,  1899. 

To  the  Belgian   Entomological  Society, 
Brussels. t 

Dear  Colleagues : 

I  am  approaching  the  end  of  a  myr- 
mecological  excursion  in  North  America, 

and  find  myself  here  in  the  hot,  low 

and  marshy,  almost  sub-tropical  region 
of  North  Carolina  (between  Goldsboro 

and  Wilmington),  under  the  hospitable 

roof  of  my  good  friend,  Dr.  Faisons,  to 

whose  family  the  village  owes  its  name. 

I  think  that  a  report  of  the  most  inter- 
esting of  the  results  I  have  secured  will 

be  welcome  to  you  at  your  next  meet- 
ing. 

I  have  visited  at  Toronto,  Canada ; 

Worcester,  Mass.  (at  the  home  of  my 

friend  and  fellow-countryman,  Prof.  Ad. 

Meyer),  Morganton  (with  my  genial 

colleague.  Dr.  Murphy,  director  of  the 

Insane  Asylum),  Black  Mountain,  and 

Faisons, —  the  three  latter  localities  in 
North  Carolina. 

And  first,  a  remark  of  general  charac- 
ter relative  to  what  has  surprised  me  in 

*  Extract  from  the  "  Rivista  di  .Scienze  Biologiche,"  vol. 
ii,  no  3,  Como,  1900. 

t  The  first  part  of  tltis  article,  as  far  as  the  appendix,  is 

taken  from  the  "  Annalea  de  la  Societe  entomologique  de 

Belgique,"  vol.  43,  iSgg. 

the  highest  degree.  In  Nortli  America, 

with  some  rare  exceptions,  the  ants  do 

not  construct  mounds,  either  of  masonry 
or  of  other  materials. 

In  Europe,  as  you  know,  ant-hills 
abound  in  every  meadow,  in  the  woods, 

in  clearings,  among  the  mountains.  On 

coining  to  a  country  where  the  fauna  is 
so  similar  to  that  of  our  own,  where  so 

many  species  only  differ  from  ours  in 
characters  often  but  little  distinctive, 

where  the  tillage,  the  fields,  the  woods, 

closely  resemble  those  of  Europe,  I  was 

entirely  taken  aback  when  I  observed 
that  the  varieties  of  our  most  common 

species :  Lasius  iiigcr,  ane/iiis,  Jiaviis^ 

Foimica  fi/sca,  sa/igiiincn.  etc.,  do  not 

build  any  masonry  mound,  but  live  in 
hidden,  subterranean  nests,  opening 

only  under  stones  or  on  the  ground-level 
by  a  little  crater.  But  the  fact  is  the 
same  from  Canada  to  North  Carolina. 

I  was  forced  to  submit  to  the  evidence. 

However,  the  Americans  know  what  an 

"  ant-hill  "  is.  When  conversing  with 
them,  they  refer  to  it  as  a  great  rarity 
which  can  be  found  in  such  and  such  a 

forest  twenty  or  thirty  miles  away.  And 

on  going  there  you  find  a  colony  of 

Formica  cxsci/oiiks,  the  only  species  in 

eastern  North   America   which  regularly 
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makes  large,  elevated  conical  mounds  of 
earth  in  the  forests.  I  visited  two  of 

these  colonies  in  the  vicinity  of  Worces- 
ter and  of  Black  Mountain.  The  nests 

open  by  holes  situated  at  the  base  and 

about  the  periphery.  The  workers  do 
not  make  excavated  roads  like  our  rufa 

of  Europe. 

Besides  these,  Formica  fitsca,  r.  stih- 
scricca  and  paUidcfulva  rarely  make 
small  mounds.  As  for  snbscricia,  so 

common  everywhere,  I  have  seen  its 

mounds  only  at  Niagara,  at  the  side  of 
the  fall. 

After  mature  reflection  I  have  come 

to  the  conclusion  that  this  singular  fact 

does  not  seriously  weaken  my  theory  of 

the  domes,  but  rather  confirms  it.  In 

my  "  Fourmis  de  la  Suisse,"  I  have 
shown  that  the  elevated  dome  is  used  by 
our  ants  to  collect  and  concentrate  on 

their  larvae  the  radiant  solar  heat  which 

they  so  much  need,  and  I  cited  a  num- 
ber of  facts  in  support  of  this  view.  But 

the  climate  of  North  America  is  entirely 

different  from  ours.  Extremely  cold  in 

winter,  it  is  burning  in  summer;  there 

are  extremes  of  which  we  in  Europe 

have  no  idea.  The  ants  consequently 

have  quite  enougli  heat  and  sunlight 

for  their  larvae.  The  dome  is  superflu- 
ous. What  they  do  need  is  protection 

from  extreme  temperatures.  For  this 

purpose  it  is  necessary  either  to  mine 

deeply  or  to_  locate  themselves  in  the 
shade  and  in  the  decaying  trunks  of 

forest  trees.  And  that  is  what  they  do. 

At  least  it  is  in  this  way  that  I  explain 

most  readily  this  fact,  so  surprising  by 

its  generality. 

Another  fact  to  which  Blochmann  first 

called  attention  in  Europe  in  connection 

with  Camponotus  ligniperdus  is  the  follow- 
ing :  The  nests  of  ants  abound  above  all 

on  hill-slopes  facing  the  east.  I  have  con- 
firmed this  statement  since  then  many  a 

time,  and  here  in  America  again.  In 

this  case  also  the  explanation  seems 

simple  :  The  morning  sun  awakens  the 

ants  and  urges  them  to  work.  After 

noon  it  is  warm  enough,  they  no  longer 

need  the  sunshine.  Hence  the  advan- 

tage of  an  easterly  exposure  which  pro- 
vides for  a  large  amount  of  daily  activity. 

Toward  the  west,  on  the  contrary,  they 

would  lose  the  first  hours  of  the  morning, 
would  be  unable  to  work  on  account  of 

the  heat  after  noon  in  summer,  and 

could  do  next  to  nothing  in  the  evening 

to  make  up  for  it,  once  the  night  was 

come.  Moreover,  the  night  equalizes 

very  quickly  the  eastern  and  western 
exposures,  so  that  the  latter  do  not  even 

prolong  the  afternoon's  activity  among 
those  species  which  work  at  night. 

Ants,  then,  have  every  advantage  in 

securing  sunshine  in  the  morning  and 
shade  in  the  afternoon  — in  America  as 
in  Europe. 

Let  us  pass  on  to  some  particular 
cases. 

The  species  of  Fonniia  of  Europe  have 

American  representatives.  To  F.  rufa, 

prafensis,  truncicola  and  exsecta  of  Europe 

correspond  integra,  ohscurifer,  ahsairii'eii- 
tris  and  cxsecioidcs  of  America.  We 

have  seen  that  exsedoides  is  the  only  ant 

of  eastern  America  which  makes  large 
domes.  It  lives  in  colonies  of  five  to 

twenty  nests.     McCook  has  seen   1500 
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to  1600  nests  of  it.  The  nests  which  I 

have  seen  were  all  quite  conical  and 

built  almost  exclusively  of  earth,  with 

scarcely  any  commingling  of  leaves  and 
fibrous  debris.  Some  have  a  little  more 

woody  material.  Integra,  still  larger, 

more  dimorphic,  of  a  handsome  red  with 

the  abdomen  ashy  black,  lives  at  the 

foot  of  trees  or  decayed  trunks,  fills  the 

interstices  of  bark,  etc.,  with  woody  de- 
bris and  pine  needles  which  stop  up 

"everything,  without  forming  a  dome  ris- 
ing above  ground.  The  entire  nest  is 

excavated  in  the  earth  or  in  wood.  This 

species  rises  upon  its  hind  legs,  curves 

the  abdomen,  YxVo.  pratcnsis  (this  is  not 

done  by  exsectouies)  and  ejects,  as  far 
as  I  have  been  able  to  observe,  some 

venom  while  in  this  position.  Dr. 

Faisons  has  shown  me  in  a  pine  wood 

here  at  Faisons  a  considerable  colony 

of  about  thirty  nests  of  this  species. 
These  nests  were  connected  with  each 

other  by  tortuous  roads  quite  similar  to 

those  of  our  F.  praicnsis  of  Europe,  but 

narrower,  deeper,  and  above  all  almost 

entirely  covered,  that  is  to  say,  carefully 

covered  over  with  woody  materials  sim- 

ilar to  those  of  the  nest.  Only  at  cer- 
tain places  were  they  uncovered  for  a 

length  of  a  few  centimeters.  The  fact 

is  very  curious  and  quite  new ;  I  think 

that  they  try  thus  to  protect  themselves 
from  birds  and  other  enemies.  These 

roads  lead  to  the  trees  and  nests.  The 

latter  somewhat  resemble  those  of  tnnici- 

cola  of  Europe.  Obscuripes  occurs  enly 

in  the  Far  West ;  I  have  not  yet  found 
obscuri%)entris. 

As  Emery  has  shown,  our  slave-mak- 
ing Foniiica,  F.  sangiiinea,  is  represented 

in  America  by  several  varieties.  All 

those  that  I  have  observed  at  Niagara, 

Worcester,  Morganton,  Tyson's  and 
likewise  here,  attack  Formica  stibscruea, 

often  much  larger  than  themselves,  and 

carry  off  the  pupae.  All  the  formicaries 

which  I  have  observed  have  a  large 

number  of  slaves,  more  than  in  Europe ; 
the  slaves  in  the  nest  are  often  more 

numerous  than  the  sanguwca.  I  have 

seen  several  expeditions  and  two  remov- 
als of  sanguinca.  The  expeditions  take 

place  in  the  morning  and  the  pupae  are 
carried  back  in  the  afternoon.  All  this 

takes  place  as  in  Europe.  I  have  seen 

some  varieties  having  the  epistoma  but 

little  emarginate  make  as  many  slaves 

as  others  having  it  deeply  emarginate. 

At  Mr.  Tyson's  (near  Black  Mountain, 
at  the  foot  of  Mt.  Mitchell)  when  a  large 

formicary  of  small  sanguinca  changed  its 

nest,  the  sanguinca  almost  entirely  alone 
transferred  the  subsericca. 

The  latter,  although  more  numerous, 

were  nearly  all  in  the  nest,  and  allowed 

themselves  to  be  transported  quietly. 

In  the  other  removal  which  I  witnessed, 

the  case  was  the  same.  This  is  very 

striking,  in  America,  on  account  of  the 

large  number  of  slaves,  which  are  as 
numerous  or  even  more  numerous  than 

their  despoilers.  In  the  High  Park  at 

Toronto  I  discovered,  on  the  other  hand, 

a  large  colony  of  F.  sanguinca  com- 
posed of  numerous  nests  (more  than  a 

dozen),  built  against  trunks  of  dead 

trees  or  by  the  roadside,  and  having  not 
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a  single  slave.  These  ants,  of  a  deep 

red  color,  slightl)'  emarginate,  form  their 
nests  of  rather  woody  materials,  a  little 

like  tninciiflla.  Their  aspect  was  other- 
wise exactly  like  that  of  other  saugiiuiea 

of  Europe  and  America.  They  attacked 

and  pillaged  a  bagful  of  siihscricea  and 

pallidefulva ,  which  I  placed  near  their 

nest,  exactly  as  do  other  sanguiiica, 

wild  with  desire  like  them,  to  cany  off 

the  pupae.  The  fact  that  these  insects 

lived  in  a  populous  colony  of  many  nests 

and  had  no  slaves  remains  very  curious, 

to  say  the  least. 

Formica  suhsericca,  which  corresponds 

to  our  fiisca  and  is  only  a  race  of  it, 

lives  in  the  earth  and  in  decayed  logs. 

Only  about  Niagara  have  I  seen  any  of 

its  earthy  domes,  similar  to  those  of  its 

European  congener. 

Fo7-mka  pallidcfulva  and  its  innumer- 
able varieties  excavate  their  nests  in 

meadows  and  under  stones. 

Catnpoiiotiis painsyl-i'ankus  and  pictus 
are  very  common  in  trees,  the  second  in 

the  north,  the  first  everywhere.  Pcnn- 
sylvaukus  runs  rapidly  on  the  roads  and 

along  the  trunks,  like  our  piihesccns  in 
the  Valais.  Pictus  is  timid  and  lives  in 

small  colonies  in  the  trunks.  Marginatus 
and  its  varieties  live  as  with  us  in  the 

bark  of  living  trees,  and  castaticns  is 

found  in  the  ground,  in  the  southern 
States. 

Lasius  alicnus  and  nigcr  live  as  with 
us  but  with  neither  domes  nor  chambers 

for  their  aphides.  They  mine  solely  and 

are  more  retiring,  only  making  here  and 
there  little  craters  of  sand.     One  finds 

them  especially  under  stones.  Lasius 

myops  makes  no  dome  at  all.  It  is 
found  under  stones.  In  trunks  in  the 

woods  is  found  a  large  Lasius  of  a  dark 

and  dirty  yellow,  related  to  affinis  and 

making  its  nest  in  the  worm-eaten  wood 
of  the  trunks.  The  Acanthomyops  make 

their  nests  deeply  excavated  in  the 

fields.  One  discovers  them  only  at 

swarming-time.  In  this  way  I  secured 
at  Morganton  a  species  of  it  which 

is  probably  new. 

Preuolcpis  imparis  marches  in  regular 

files  in  going  to  its  aphides.  Its  nest, 

excavated  in  the  earth,  is  well  hidden 

and  so  deep  that  I  have  been  unable  to 
reach  the  bottom  of  it. 

Prcnolepis  parvula  makes  little  nests 

everywhere,  in  wood,  in  dry  leaves  or  in 
the  earth,  and  runs  about  on  the  turf 
and  in  the  forests. 

Brachymyrmcx  Jiccri  lives  under 
stones,  sometimes  in  the  woods;  it  is 

widely  distributed. 
Dorymyniuw  pyramicus  is  represented 

in  the  southern  part  of  North  America 

by  two  distinct  races,  flavus  and  niger. 

Both  give  off  a  very  pronounced  odor 

of  Tapinoma  (anal  glands)  and  nest 

exactly  like  the  pyramicus  of  tropical 

America,  hunting  in  the  same  fashion. 

Here  at  Faisons  I  found  a  very  curious 

mixed  formicary  of  these  two  races. 
There  were  two  or  three  nests  of  them 

several  meters  apart.  The  yellow  work- 
ers and  the  black  workers  entered  and 

passed  out  peaceably  side  by  side, 

working  together,  and  presenting  every 

sign  of  friendship.     The  two  forms  were 
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perfectly  distinct  —  no  transition  form. 
I  destroyed  one  of  their  nests  to  the 
bottom  and  was  so  fortunate  as  to  find 

there  males  and  females  of  nigcr  and 

the  male  oi_fltiTi/s,  the  latter  larger  and 

paler.  There  is  scarcely  any  doubt  pos- 
sible as  to  the  following  :  This  must  be 

one  of  those  rare  cases  of  abnormal, 

mixed,  natural  formicaries  which  I  de- 

scribed in  my  "  Fourmis  de  la  Suisse." 
But  this  case  is  certainly  not  of  pre- 

datory origin,  nor  due  to  the  carrying 

off  of  pupae  as  is  the  case  with  Formica. 

It  was  without  doubt  due  to  the  for- 

tuitous association  of  two  fertile  females, 

one  of  each  of  the  two  species,  a  state  of 

affairs  which  I  have  already  admitted 

possible  for  certain  formicaries  of 

trunckolo-prateitsis  and  which  is  prob- 

able also  in  the  association  of  Tapinoma- 
Bothrioinyrmex  which  I  have  described 

(I.e.). 

The  American  species  of  Tapinoiiui 

live  exactly  like  those  of  Europe  and 

possess  the  same  odor. 

At  Morganton  I  found  a  little  Iri- 
domynnex  related  to  kumilis.,  which  runs 

with  astonishing  rapidity,  following  in 

file,  hides  its  nest  in  the  turf  (like  Afc- 
Cooki)  or  under  a  stone,  and  climbs 

trees  to  seek  its  food.  It  has  a  very 

strong  odor  of  Tapinoma. 

The  American  Ponera  coardata  is  very 

common  in  decayed  trunks  and  under 
stones.  I  have  made  an  observation 

upon  it  which  is  verj'  difficult  to  make 
in  Europe  ;  but  here  it  is  quite  constant. 
When  one  uncovers  a  nest  of  Ponera  in 

a  rotten  tree  one  sees  their  yellow  co- 

coons gathered  in  a  corner,  quite 

abandoned  by  the  workers,  which  do 

not  try  to  save  them  or  collect  them. 

On  the  contrary  they  take  the  greatest 

care  of  the  larvae,  which  they  carry  off 

and  hide.  I  suspect  that  among  these 

ants,  less  social  than  others,  the  pupae 

escape  unaided  from  their  cocoons,  with- 
out the  assistance  of  the  workers. 

I  found  two  Amblyopona  in  a  rotten 

trunk  and  a  Procci-atitim  under  the  bark. 

Two  days  ago,  in  cutting  with  a  chisel 
into  a  rotten  trunk  in  a  pine  wood,  what 

was  my  surprise  to  find  here  at  Faisons 
some  Ecitoii.  Two  blows  more  showed 

me  that  I  had  had  the  good  luck  to  fall 

upon  a  nest  with  its  thousands  of  larvae 

and  pupae. 

To  my  great  surprise  all  the  pupae 

were  naked,  without  cocoons,  contrary 
to  those  which  have  been  described  and 

sent  to  me  by  W.  Miiller  with  Ecitoii 
bitrchclli.  This  little  Ecifoti,  of  a  reddish 

yellow,  is  related  to  califoniiciiin  and 

without  doubt  described  by  Emery.  I 
at  once  set  to  work  to  demolish  the  nest 

in  order  to  discover  the  female,  which  is 

yet  unknown  (with  the  exception  of 
Pseudodichthadia  iticerta  Andre,  of  which 

the  worker  is  unknown). 

The  trunk  was  literally  impregnated 
with  Eciton  for  a  foot  above  and  a  foot 

below  the  soil.  Not  a  square  centimeter 

of  rotten  wood  was  exempt.  I  demolish- 

ed everything,  down  to  the  ground  under 

the  roots,  without  finding  the  female. 

Finally,  in  looking  over  the  debris,  I 

found  it,  a  long,  broad,  blind  and  wing- 
less creature  with  immensely  distended 
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abdomen,  moving  slowly  in  the  midst 
of  the  workers.  Its  thorax  is  narrow 

and  somewhat  rectangular.  The  pedicel 

has  only  one  joint,  very  similar  to 
that  of  Labidiis!  The  characters  are 

thus  intermediate  between  the  male  and 

the  workers.  A  leap  for  joy  at  this  dis- 
covery. 

About  fourteen  niillimetevs  long  at  a  guess. 

Mandibles  sublinear,  with  parallel  edges, 

without  teeth,  pointed  at  tlie  end,  slightly 

curved.  Maxillary  palpi  two-jointed.  La- 
brum  emarginate.  Scape  short,  strongly 
thickened  in  the  second  half.  Segments  of 

the  funiculus  longer  than  wide.  Head 

rotundo-quadrate,  with  a  wide  longitudinal 
furrow  from  epistoma  to  occiput.  Thorax 

narrow  and  elongate,  especially  the  prono- 
tum  and  mesonotum.  Pro-mesonotal  suture 

obsolete.  Mesonotum  oval,  subdepressed. 
No  scutellum  or  intermediate  segment. 
Meso-metanotal  suture  distinct,  concave  in 

front.  Metanotum  wider  than  long,  depress- 
ed, with  a  wide  median  impression  on  the 

basal  face  and  two  strongly  rounded  protub- 
erances on  each  side.  Basal  face  longer 

than  the  declivent  face.  Pedicel  compressed 
from  e«cli  side,  wider  than  long,  wider  before 

than  behind,  with  a  superior  face  and  two 

lateral  borders.  Its  posterior  edge  is  widely 

and  deeply  emarginate,  forming  thus  on 
each  side  a  broad  obtuse  tooth  directed  back- 

ward (form  of  Lahidus).  A  broad,  obtuse 
tooth  beneath,  in  front. 
The  abdomen  alone,  both  distended  and 

elongate  (the  entire  female  is  strongly  elon- 
gate) is  about  nine  mm.  long.  The  pygidium 

and  hypop3'gium  form  two  wide,  elongate 
disks,  the  first  convex,  the  second  rather  flat 

and  passing  the  first. 
Eyes  absent.  Legs  rather  long,  permitting 

locomotion.  Tibiae  and  femora  scarcely 

sub-depressed.  The  whole  insect  shining, 
finely  punctate,   except   the  thorax  and  the 

pedicel  which  are  plentifully  and  more 

coarsely  punctuated.  Pile  erect,  fine,  yellow- 
ish, abundant,  pointed,  generally  distributed. 

Reddish.     Legs  and  antennae  a  dirty  yellow. 

I  placed  a  part  of  the  nest  in  a  bag  in 
order  to  observe  these  interesting  ants, 

and  I  have  not  yet  finished  studying 

them.  Unfortunately  there  were  in  the 

nest  only  pupae  and  larvae  of  workers. 

I  found  a  myrmecophile  in  it.  The 

following  observations  seem  to  me  im- 
portant to  record :  The  Ecitons  carry 

their  larvae  and  pupae,  which  are  very 

elongate,  by  placing  themselves  astride 
over  them  with  their  six  legs,  like 

Polyergus  but  in  a  more  accentuated 

fashion.  Even  the  little  workers  carry 

the  large  pupae  in  this  way,  touching 

the  ground  only  with  the  ends  of  the 

tarsi.  But  by  so  doing  they  travel  very 
fast  and  have  the  antennae  free.  In 

the  second  place,  their  instinctive  faculty 

of  concerted  action  and  of  forming  in 

line  quite  excels  everything  I  have  seen 

among  other  ants.  Throw  a  handful 
of  Ecitons  with  their  larvae  down  upon 

strange  ground.  Under  similar  circum- 
stances, where  other  ants  scatter  them- 

selves about  in  confusion  and  require 

an  hour  or  more  (sometimes  less)  to 

arrive  at  any  kind  of  order,  to  gather 

their  pupae  and  especially  to  examine 

their  surroundings,  the  Ecitons  co- 

operate without  losing  a  single  instant. 

In  five  minutes  they  have  formed  distinct 
files  of  workers  which  do  not  wander 

from  each  other,  carrying  in  part  the 

larvae  and  pupae  and  traveling  in  a 

somewhat     direct     line,    touching     the 
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ground  with  tlieir  antennae,  exploring 

all  holes  and  cracl\s  until  they  find  a 

cavity  suited  to  their  needs.  Then  the 
removal  is  executed  with  an  order  and 

celerity  which  is  astonishing.  As  if  by 
word  of  command  the  workers  follow 

and  understand  each  other,  and  in  very 

little  time  everything  is  safe.  There  is 

no  question  of  mutual  transportation  :  it 

is  more  precisely  the  system  of  Tapi- 
noma.  The  fact  is  remarkable  in  the 

case  of  a  blind  ant  which  has  only  its 
antennae  with  which  to  direct  itself. 

The  American  Aphaawgaster  which  I 

observed  are  all  great  hunters  and  sub- 
sist upon  the  insects  which  they  catch. 

They  are  very  fond  of  termites,  and 
when  one  uncovers  and  scatters  about  a 

nest  of  termites  in  a  wood,  they  hasten 
to  feast  on  these  succulent  morsels.  A. 

fulva  is  most  common.  It  varies 

enormously  and  nests  in  rotten  logs  or 

under  stones,  especially  in  the  forests, 

sometimes  in  rather  large  formicaries. 

A.  tcnncsseensis  makes  immense  formica- 
ries in  rotten  trunks.  I  saw  one  of  them 

near  Niagara.  In  trunks  of  trees  at 

Morganton  and  here,  at  their  foot  or 

under  the  bark,  I  found  rather  large 

formicaries  of  a  beautiful  species  {la7n- 
elUdens  ox  mariae) .  Finally  A.  trcatac, 

which  abounds  in  the  forests  at  Morgan- 

ton,  Black  Mountain,  near  Mr.  Tyson's, 
and  here,  in  all  parts  of  North  Carolina, 

excavates  little  nests  in  the  ground  (never 

in  logs),  sometimes  under  stones.  These 

nests  open  by  a  large,  widely  open  hole, 

rarely  two.  The  workers  go  out  singly 
and  are  fearless    hunters.     The    formi- 

caries are  not  numerous.  I  found  but 

one  rather  large  one  at  Mr.  Tyson's 
and  the  workers  boldly  attacked  me 
when  I  disturbed  it. 

The  American  species  of  Myrmica 

have  the  same  habits  as  the  correspond- 

ing European  forms  and  present  noth- 
ing of  interest.  It  is  the  same  with 

Lcptothorax.  One  species  of  the  last 

makes  its  nest  in  curled  up  dead  leaves 

on  the  ground.  I  found  it  by  following 

a  worker  which  bore  a  pupa.  Dichotho- 
rax  nests  here  at  Faisons  in  small,  dry, 

fallen  branches  among  the  dry  leaves  of 

the  forest  and  feigns  death.  A  Myrmi- 

ca found  at  Mr.  Tyson's  and  related  to 
M.  nigiilosa  also  feigns  death  on  every 
occasion. 

I  have  just  found  here  two  formicaries 

of  Pogonomyrmex  badius  Latr.  (=:  trans- 
vcrsus  Sm.  ̂ cnidelis  Sm.).  This  species 
makes,  in  barren  fields,  a  flat,  rounded, 

dome-crater,  covered  with  little  stones. 

It  stings  in  a  terrible  fashion.  Having 

attacked  it  imprudently,  I  received  two 

stings  on  the  hand  and  suffer  from  them 

still,  several  hours  after.  Its  stings  are 

more  severe  and  painful  than  those  of  our 

Vcspa  germanica  oi  Europe.  As  has  been 

remarked  by  Mrs.  Mary  Treat  this  spe- 
cies does  not  cultivate  any  special  plant 

and  makes  no  clearing  around  its  nest  by 

cutting  down  the  plants.  But  Mrs.  Treat 

was  wrong  in  concluding  from  this  fact 
that  the  same  holds  true  for  P.  mok- 

facieus  of  Texas.  P.  badius  gathers  sev- 
eral kinds  of  seeds  ;  in  demolishing  its 

nest  I  discovered  its  granaries  which 

are  very  flat,  but  well  arranged. 
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On  lifting  up  a  stone  at  Black  Moun- 
tain I  saw  a  brown  ant  withdraw  itself 

into  a  gallery.  The  magnifier  enabled 

me  at  once  to  recognize  Atta  {Trachy- 
mynncx)  tardigrada  Buckley !  The 

mushroom  garden  of  this  single  north- 

ern species  of  the  group  being  still  en- 
tirely unknown,  I  set  myself  in  quest  of 

it.  The  workers  issued  first  in  rather 

large  numbers  to  defend  themselves,  es- 
pecially when  I  placed  before  them 

some  Crcmastogaster.  Soon  I  saw  come 

up  from  the  bottom  of  the  nest  some 

workers  carrying  little  gray  balls  with 

which  they  obstructed  the  opening.  I 

judged  that  these  were  from  the  mush- 
room garden  and  proved  it  by  taking 

one  of  them  in  my  forceps.  Did  they 

seek  in  this  manner  to  repel  the  Cre- 

mastogaster  by  the  odor  of  the  mush- 
room ?  Did  they  wish  to  prepare  for 

flight  ?  I  do  not  know.  Some  of  them 

strangled  several  of  the  Cremastogasto- 
with  their  mandibles.  Finally  I  decided 

to  open  the  nest  to  the  bottom.  It  was 

not  deep.  It  consisted  of  a  large  cham- 
ber the  size  of  an  egg  and  was  filled 

with  a  mushroom  garden  which  enclosed 

the  pupae,  several  females,  etc. 
This  nest  recalled  one  made  by  some 

captive  Attix  {Acroiiiyrmex)  ociospinosa  in 
the  earth  under  a  saucer.  It  contained 

about  two  hundred  workers.  I  placed  a 

part  of  the  mushroom  garden  in  alcohol 

and  tried  in  vain  to  make  the  mycelium 

of  the  rest  grow  in  a  damp  vial.  I  shall 
send  it  to  Prof.  Moeller.  McCook  has 

claimed  that  A.  tardigrada  cuts  off  the 

needles  of  pines  and   firs.     There  were 

none  of  these  trees  in  the  vicinity  of  the 

nest.  As  Trachymynnex  makes  a  mush- 

room garden  simpler  than  the  other  Atta 

and  as  their  fungus  is  not  Rhozites,  I 

suspect  that  tardigrada  employs  other 

material  (detritus,  larval  excrements, 

etc.)  like  the  other  species  of  the  sub- 
genus which  I  observed  in  Colombia. 

The  Crcmastogaster  lineoiata,  as/iweadii 

etc.,  of  North  America  live,  especially 

the  latter,  by  preference  in  rotten  trunks 

or  ni  branches  fallen  to  the  ground  in 

the  forests.  In  these  they  make  large 

formicaries.  They  are  found  under 

stones  also,  especially  liiieolata.  They 

do  not  use  dry,  hard  trees  like  scutcllaris 

of  Europe,  so  that  their  nests  are  easy 
to  demolish.  However,  their  habits  are 

uninteresting,  like  those  of  nearly  all 

Crcmastogastcrs. 

The  species  of  Phcidolc  are  numerous 
and  live  under  bark  or  in  the  earth  in 

excavated  nests  with  small  crater- like 

openings.  At  Black  Mountain  a  species 

makes  large,  almost  dome-like  nests 

which  are  very  populous.  Here  at  Fai- 
sons  I  have  found  several  species  of 

them  under  bark.  At  Morganton  I 

witnessed  the  marriage-flights  of  the 
males  and  females  which  appeared  in 

swarms  in  the  early  evening  in  front  of 

the  Asylum. 

Moiwmorium  ebeniniim  is  very  common 

and  lives  here,  as  in  the  Antilles,  in  dry 

branches,  very  often  in  those  fallen  to 

the  ground  in  the  forests.  I  witnessed 

a  removal.  ' 
Various  species  of  Soknaspis  live  in 

double  nests  as  in  France  and  elsewhere 
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with  various  large  ants,  especially  with 

Formica  exsectoide^,  sitbscrkea^  etc.,  but 

very  often  with  termites  also,  particular- 
ly in  rotten  trunks  where  they  insert 

themselves  between  the  passages  of  their 
victims. 

I  cannot  finish  this  short  notice  of  the 

habits  of  the  North  American  ants  that 

I  have  observed  thus  far,  without  thank- 

ing most  sincerely  my  good  friends  and 

colleagues  Dr.  Ad.  Meyer  of  Worcester, 

Dr.  Murphy  of  Morganton,  and  Dr. 

Faisons  of  Faisons,  to  whose  aid,  hos- 

pitality and  inexhaustible  kindness  I 
owe  all  that  I  have  discovered.  Now 

I  go  to  visit  the  able  American  myrme- 
cologist  Mr.  Pergande  at  Washington 

and  thence  return  to  Europe. 

LIFE    HISTORIES    OF   NORTH    AMERICAN    GROMETRIDAE.  —  XXIV. 

BY    HARRISON    G.    DVAR,    WASHINGTON,    P.    C. 

Eoi$  induclata  Guen.  The  moth  from 

which  these  eggs  were  obtained  was  in  very 

poor  condition  and  the  larvae  died  before 

pupation,  but  I  believe  that  the  determination 
is  correct  and  that  there  are  no  more  larval 

stages.  There  is  no  previous  description  of 
this  larva. 

Egg.  Long  and  nearly  cylindrical,  less  in 
cue  diameter  but  not  with  anv  flattened  sur- 

face; one  end  first  a  little  bulging,  then  taper- 
ing to  a  round  blunt  point,  wedge  shaped 

from  side  view,  the  other  end  (micropylar) 

roundedly  truncate.  About  eighteen  longi- 
tudinal ribs,  fluted  at  the  joinings  of  the  faiVit 

regular  cross-striae  which  form  square  cells. 
Ribs  diminishing  by  a  few  before  the  ends; 

micropylar  end  coarsely  irregularly  reticu- 
late. Pearly  white,  looking  beaded  from  the 

fluted  ribs.  Length  .g,  width  .4  X  .3  mm. 

The  next  day  turned  pink,  shading  to  red  at 
the  truncate  end. 

Stage  I.  Head  rounded,  free,  slightly 
bilobed,  luteous,  faintly  mottled  with  brown  ; 

width  .3  mm.  Body  slender,  whitish,  a  rath- 

er broad,  even,  brown-gray  dorsal  band,  sep- 
arated on  joints  2  to  4  into  four  diffuse  lines, 

but  soon  merging  into  a  single,  broad  dorsal 

band  to  joint  13  ;  a  broad  subventral  band, 

the  pair  separate.  Tubercles  pale,  nearly 

obsolete;  setae  short,  dusky  with  small  en- 
larged tips.  Feet  pale;  segments  finely, 

about  20-annulate.  Anal  flap  pale.  Seg- 
ments scarcely  enlarged  centrally,  uniform, 

smooth.  After  feeding  turned  greenish  by 
transparency. 

Stage  II.  Head  round,  scarcely  bilobed, 

free;  whitish,  a  white  stripe  on  the  face  of 
each  lobe,  containing  an  isolated  brown  dot 

opposite  middle  of  clypeus;  many  brown  dots 
filling  the  median  suture  and  apex  of  clypeus, 
also  on  the  outer  side  of  the  white  band  ; 

labruni  pale;  ocelli  and  tips  of  antennae 

brown-black;  width  .4  mm.  Body  moderate- 
ly slender,  smooth,  normal,  segments,  numer- 

ously (about  20)  annulate,  but  not  distinctly; 
setae  short,  black,  rather  coarse.  Dorsum 

broadly  dark  brown,  cut  near  its  edge  by  a 

linear,  slightly  flexuous,  pale  yellowish  sub- 
dorsal line,  most  distinctly  at  the  ends  and  in 

incisures;  sides  pale  green;  a  broad  subven- 
tral band,  colored  like  the  dorsal  one  and 

slightly  intensified  at  tubercle  vii  on  each 

segment.  \'enter  pale  green  rather  narrowly. 
Cervical  shield  more  reddish  than  the  rest  of 

the  dorsum.     Feet  all  pale. 

Stagt  III.      Head   rounded,   not    bilobed, 
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held  out  flat,  free  from  joint  2  ;  antennae 

rather  large,  divergent,  straight;  white  with 
broad  bands  of  brown  mottlings,  one  on  side 
of  lobe  and  one  next  the  median  suture; 

suture  itself  brown  as  also  the  clypeal  suture 

above;  antennae  black  tipped;  width  .6  mm. 

Body  moderate,  segments  about  30-annnlate, 
rather  obscurely.  Dorsum  broadly  brown, 

pulverulent,  cut  b}-  narrow  pale  subdorsal 
line  and  on  joints  2  to  5  by  a  dorsal  line  also. 
Shields  concolorous,  the  anal  plate  pale  at  the 

sides.  Subventral  fold  white,  slightly  yel- 
lowish. A  broad  subventral  purple-brown 

hand,  emphasized  below  the  spiracle  by  a 

darker  patch  ;  a  nearly  contiguous  pale  line 
below  this  band ;  venter  narrowly  white. 

Feet  pale  outwardly;  setae  short,  black; 
tubercles  minute. 

Stage  IV.  Head  white  with  brown  dotted 

bands  as  before;  width  .9  mm.  Body  moder- 
ate, uniform,  finely  annulate.  Dorsum  dark 

brown,  a  fine  white  subdorsal  line  continuing 

the  white  of  head;  a  paler  brown  lateral 

band  in  part  contiguous  to  a  still  paler  sup- 
rastigmatal  one.  Subventral  fold  white,  a 

trace  yellowish.  A  geminate  subventral  pale 
brown  band,  the  upper  half  containing  a 

nearly  black  dot  below  and  before  the  spira- 
cle. Venter  not  broadly'  whitish.  Feet  pale, 

the  abdominal  ones  faintly  brownish  marked. 

No  discolorous  shields. 

Stage  V.  Head  erect,  rounded,  higlier 

than  wide,  scarcely  bilobed,  antennae  dis- 
tinct; whitish  with  a  brown  shade,  black 

dottings  on  each  side  from  ocelli  to  vertex 

and  between  the  lobes  over  the  median  su- 
ture ;    sutures    of   clypeus   dark  ;    width    i.i 

mm.  Body  slender,  the  segments  moderate- 

ly drawn  out,  the  central  ones  about  25- 
annulate,  uniformly,  annulet  i  somewhat 

larger.  Whitish,  dorsum  pulverulently 

brown  shaded,  forming  a  dark  geminate  dor- 
sal line,  diffuse  outwardly,  followed  by  a  pale 

subdorsal  line,  on  the  abdomen  faintly,  but 

on  thorax  and  joint  5  distinctly  edged  by 

dark  dottings.  A  whitish  band  on  subventral 
fold  ;  a  vinous  brown  spot  below  it  a  little  in 
front  of  the  spiracle,  distinct  on  joints  5  to  7, 

faint  on  8  and  9.  Feet  pale  or  a  little  brown- 
ish dotted,  the  anal  ones  elongate  triangular. 

Tubercles  minute,  dark;  setae  short,  dark, 

slightly  enlarged  before  tip.  Spiracles 

brown  rimmed.  There  are  some  secondar3' 
setae  present,  forming  about  twenty  hairs  in 
all  on  each  side  of  a  segment,  all  alike  in 
size  and  color.  Most  of  the  extra  ones  are 

subdorsal  in  a  continuation  of  the  line  of  i 

and  ii  and  subventral  posterior. 

Food  plant  unknown.  The  larxae  fed  on 
rag  weed  and  clover.  Moth  from  Washington, 
D.  C.  Eggs  June  i,  last  larval  stage  July  i, 
but  all  died  soon  after  without  pupating. 

A  NEW  USE  FOR  AN  OVIPOSITOR. — A  fe- 
male Deidamia  inscripta  emerged  in  one  of 

my  boxes  and  in  some  way  injured  the  first 
two  legs  on  one  side.  After  two  or  three  days 
I  noticed  that  whenjthe  moth  hung  from  the 

lace  over  the  top  of  the  box  it  clung  with  the 

remaining  legs,  and  thrust  its  ovipositor  up 

through  a  raesh  of  the  lace  bending  its  tip 
forward  so  that  it  held  like  a  bent  finger.  In 

this  position  the  moth  rested  for  many 
hours  dailv.  Caroline  G.  Sotile. 

SMITH  &  SONS,  146-148  WILLIAM  ST., »IJ»i;r*CTIRERS  AND  IHPOUTERS  OF 
New  York. 

GOODS  FOR  ENTOMOLOGISTS, 
Klaeger  and  Carlsbad  Insect  Pins,  Setting 

Boards,    Folding  Nets,   Locality  and 
Special  Labels,  Forceps,  Sheet  Cork,  Etc. 
Other  a  rticles  are  being  added,  Send  for  Lilt. 

Subscribers   to  Psyche  in  arrears  will  confer  a  favor   by  prompt  payment  of  bills. 



PSYCHE 
^     JO'CJR.HSr.A^nL.     of     EITT01>/E0I-.0a-"Y 

[Eitahlished   in    187^] 

Vol.  9,   No.   305 

September,   igoi 

COJVTBN'/'S 
Sketch  of  the  habits  of  North  American  ants,  —  II — Atiguste  Forel  .       243 

Studies  for  students.  —  II.     The  histoblasts  (imaginal  buds)  of  the  wings 

AND    LEGS    OF    THE    GIANT     CRANE-FLY     (HoLORUSIA     RUBIGINOSA)     (Illustrated)    

Vernon  L.  Kellogg      .............       246 

Life  histories  of  North  American  Geometridae. — XXV  —  Harrison    G.  Dyar       250 

WiLLEM    ON    ApTERYGOTA   252 

The  INNER  COCOON  of  Attacine  moths  —  Caroline   G.  Soiile  .....       252 

Published  by  the 

CAMBRIDGE      ENTOMOLOGICAL      CLUB 

Cambridge,   Mass.,   U.  S.  A. 

YEARLY  SUBSCRIPTIONS,  $2.         VOLUME,  $5.         MONTHLY  NUMBERS,  jo  c. 

[Entered  as  second  class  mail  matter] 



242 PSYCHE. 
[September  1901. 

Psyche,  A  Journal  of  Entomology. 

RATES   OF  SUBSCRIPTION.   ETC. 

TABLE    IN    ADVANCE. 

^^^ Subscriptions  net  discontinued  are  considered 
renewed. 

^^~  Beginning  with   January,  iSqi ,  the  rate  ef 
subscription  is  as  follows:  — ■ 

Yearly  subscription,  one  copy,  postpaid,  $2.00 
Yearly  subscription,  clubs  of  three,  postpaid,  5.00 

Subscription  to  Vol.  6  (1891-1893),  postpaid,  5.00 
Subscription  to  Vol.  6,  clubs  0(3,  postpaid,         13,00 

The  index  will  only  be  sent  to  subscribers  to  the 
uhole  volume. 

Twenty-five  extra  copies,  without  change  of 

form,  to  the  author  of  any  leading  article,  if  or- 
dered at  the  titne  of  sending  cop\\  .  Free 

Author's  extras  over  twenty-five  in  number, 
under  same  conditions,  each  per  page,        .  ^c- 

Separates,  with  changes  of  form  —  actual  cost  of 
such  changes  in  addition  to  above  rates. 

Kemltlances,  comniiinlcatlons,  exchanges,  books, 

n<l  pamphlets  shoiiirt  be  addressed  to 

F.IIITdllS  OF  I'SVCHK. 

Cambridge,  Mass.,  U.S.A. 

.ADVERTISING   K.-iTBS.  ETC. 

Terms  Cash  —strictly  in  advance. 

"Only  thoroughly  respectable    advertisements 
will  be  allowed  in  I'SYCHE.    The  editors  reserve  the 
right  to  reject  advertisements. 

Subscribers  to  FsYCHE  can  advertise  insects  for 

exchange  or  desired  for  study,  not  for  cash,  free  at 
the  discretion  of  the  editors. 

Regular  style  of  advertisements  plain,  at  the  follow 

iiig  rates;  — 

Per  \\u^.  first  insertion,    . 

Eighth  page,  first  insertion. 

Quarter  "        *'  "     . 

Half           

One    

Outside     Inside 
Page.      Pages. 

Jo.IO     $0.08 

.75  .60 
1.25       I.OO 

•     2-25       1-75 
4.00      3.50 

t*ach  subsequent  insertion  one-half  the  above  rates. 

Address  EDITORS  OF  PSYCHE, 

Cambridge,  Mass.,  U.S.A. 

Subscriptions  also  received  in  Europe  by 

R.  Friedlander  &  SOHN, 

Cjirlstrasse  11,  Berlin  N.  W. 

CAMBRIDGE  ENTOMOLOGICAL  CLUB. 

The  regular  meetings  of  the  Club  are  now  held  at 
7.4s  P.M.  on  the  second  Friday  of  each  month,  at 
No.  156  Brattle  St.  Entomologists  temporarily  in 
Boston  or  Cambridge  or  passing  through  either  city 
on  that  day  are  invited  to  be  present. 

A  very  few  complete  sets  of  the  first  six  volumes 
of  Psyche  remain  to  be  sold  for  S29. 

Address  Editors  of  Psyche, 
Cambridge,  Mass. 

The  following  books  and  pamphlets  are  for  sate 

by  the  Cambridge  Entomological  Club: 

Burgess,  E.  Contributions  to  the  anat- 
omy of  the  milk-weed  butterfly,  Danais  archip- 

pus.     Boston,  1880,  16  p.,  2  plates.      .        .  i.oo 
Hitchcock,  Edward.  Ichnology  of  New 

England.     Boston,  1858       ....  1.50 

Scudder.  S.  H.  The  earliest  winged  in- 
sects of  America.     Cambridge,  1885,  8  p.,  I  plate    .50 

Scudder,  S.  H.  Historical  sketch  of  the 

generic  names  proposed  for  Butterflies.  Sa- 
lem, 1875.   1.00 

Scudder,  S.  H.  The  pine-moth  of  Nan- 
tucket, Retinia  frustrana.  col.  pi.    Boston,  1883.       .25 

Scudder,  S.  H.  The  fossil  butterflies  of 

Florissant,  Col.,  Washington,  1889  .         .     i.oo 

Scudder,  S.  H.  Tertiary  Tipulidae,  with 

special  reference  to  those  of  Florissant.  9 

plates.     Philadelphia,  1894.  .         .         .      2.00 
Stettiner  entomologische  Zeitung.  Jahrg. 

43-44.     Stettin,    1882-1883.  .         .         .        2.00 
U.  S.  Entomological  Commission. — Fourth 

Report,  Washington,  1885        ....     2.00 

Address  Editors  of  Psyche, 

Cambridge,  Mast. 

MANUAL    OF  N.   A.  DIPTERA. 

Manual  of  the  Families  and  Genera  of  North 

American  Diptera,  by  S.  W.  Williston.  Paper, 

$2.00;  Cloth.  S2.25. 

J.  T.  Hathaway, 
297  Crown  St.,  New  Haven,  Conn. 



FSYCHE. 

SKETCH  OF  THE  HABITS    OF   NORTH    AMERICAN    ANTS— II. 

BY    AUGUSTE     FOREL,    CHIGNY     PRES    MORGES,     SWITZERLAND. 

Translated  by  A.  F.  Morse. 

Appendix  to  the  preceding  letter 

{unpublished) . 

After  sending  this  account  to  your 

Society  I  made  a  visit  to  Mr.  Pergande 

and  compared  in  part  my  gatherings 
with  his  collection.  The  Eciton  is  E. 

earolinense  Emery. 

I  forgot  to  say  that  the  E.  earolinense 

had  only  larvae  and  worker  pupae  in  the 
nest.  I  could  find  the  larvae  of  neither 

males  nor  females,  which  is  much  to  be 

regretted. 

The  conclusion  of  my  journey  present- 
ed still  other  interesting  facts,  which 

follow : 

Arrived  at  Washington,  on  the  way 
from  Faisons,  I  was  received  in  most 

welcome  fashion  by  my  estimable  col- 
league Mr.  Pergande,  entomologist  of 

the  Dept.  of  Agriculture  of  the  U.  S. 

Mr.  Pergande  aided  me  in  finding  num- 
erous species  of  ants  whose  dwellings  he 

knew  and  his  beautiful  collection  afford- 

ed an  opportunity  to  make  instructive 

comparisons. 
A  small  Formica  found  near  Mr. 

Tyson's  in  a  very  small  nest  of  woody 
materials,  like  a  miniature  of  F.  Integra 

and  its  nest,  is  F.  difficilis  Emery.  I 

took  its  curious  yellow  female  also.     It 

has  exactly  the  appearance  of  Integra 

and  pratensis. 
I  discovered  also  the  beginning  of  a 

formicary  of  Camponotus  marginatus 

Latr.,  that  is  to  say  the  female  alone 
with  some  cocoons. 

Then  Mr.  Pergande  showed  me  in  the 
earth  the  nests  of  a  black  Monomorium 

different  from  ebeninutn  (carbonarium 

var.  ? ;  minutum  according  to  Emery), 
with  the  metanotum  rounded.  I  have 

found  it  since  then  frequently,  nesting 

in  the  ground,  while  ebeninum  seems  to 

nest  regularly  in  dead  wood  and  hollow 
stems. 

A  nest  of  Formica  ohscuri^'cntris  Mayr 
was  constructed  like  those  of  Integra, 
but  I  saw  no  roads. 

In  hunting  under  logs  along  the  Poto- 

mac we  found  Stenamma  diecki,  Strumi- 

genys  clypeata,  Proceratium  crassicorne, 
and  other  rarities  of  secluded  habits. 

Even  in  the  streets  of  Washington  two 

formicaries  of  large  Tetrarnorium  caespi- 
tosum  L.  waged  deadly  war  against  each 
other  on  the  sidewalks,  a  habit  of  these 

ants  as  McCook  and  I  have  already  de- 
scribed. 

At  Cromwell,  Ct.,  where  I  stopped 

afterward,  I  found  some  colonies  of 

Formica,  exsectoides   with    more    woody 
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materials.  I  placed  a  handful  of  exsec- 
tollies  from  a  nest  in  a  wood,  about  five 

hundred  paces  from  another,  toward  the 

latter,  in  order  to  discover  if  they  were 

of  the  same  colony.  Some  workers 

seized  the  newcomers  for  an  instant  by 

the  legs.  Aside  from  this,  peace  and 

fusion.  The  experiment  is  not,  however, 

conclusive,  because  in  Europe  we  see 

F.  exsecta  of  differejit  colonies  behave  in 

nearly  the  same  manner. 

By  making  some  F.  cxscctoides  fight 

with  other  species  {pallidefulva  and 

sanguined).,  I  was  able  to  ascertain  that 

they  have  not,  like  exsecta  of  Europe, 

the  instinct  to  seize  their  enemies  by  the 

neck,  in  order  to  saw  it  apart.  Their 

analogy  with  their  European  congener  is, 

therefore,  only  partial. 
At  Cromwell,  in  the  brush  of  a  cleated 

woodlot,  I  had  the  good  fortune  to  be 

present  at  the  attack  on  a  formicary  of 

huge  F.  subscricea  by  a  feeble  band  oi  F. 

sirnguinca,  smaller  and  much  less  numer- 
ous. The  sanguinca  were  scarcely  thirty 

in  number  and  a  third  of  them  were  re- 

cently enclosed  workers,  still  immature. 

Evidently  it  was  a  newly  started  form- 
icary which  was  thus  engaged.  The 

subsericca  had  their  nest  at  the  foot  of  a 

large  mullein  (Verbascum).  In  number 

they  were  at  least  tenfold  their  aggress- 
ors. Each  of  them  was,  I  can  affirm,  as 

well  armed  and  on  an  average  larger 

than  and  equally  as  robust  as  any  of  the 
assailants.  Well,  the  mere  arrival  of 

this  little  troop  of  sangiirnea  was  suffi- 
cient to  spread  a  panic  in  the  formicary 

of  subsericca  which  fled  with  their  larvae 

and  pupae  without  attempting  any  seri- 
ous defense,  allowing  the  sanguinca  to 

seize  their  young  and  take  possession  of 

their  nest.  Only  one  or  two  small  sati- 

guinca  were  killed.  The  instance  is  note- 
worthy because  in  this  case  neither  the 

formidable  weapons,  the  violence,  nor 

the  impetuosity  of  the  little  band  of 

Polyergus  ru/escens  whose  similar  aggres- 

sions I  have  described  in  my  "  Fourmis 

de  la  Suisse  "  can  be  alleged.  The  bold 
and  courageous  tactics  of  the  sanguinca 
were  even  somewhat  less  marked  than 

among  those  of  Europe,  which  fight  with 

species  smaller  and  weaker  than  them- 
selves. I  have  never  seen  a  cowardice 

so  absurd  or  so  complete  as  that  of  these 

American  subsericca,  and  this  cowardice 

indicates  very  clearly  the  instinctive 

adaptation  of  the  slave-making  species  to 
attack  and  of  the  enslaved  species  to  flee. 

At  Hartford,  Ct.,  I  discovered  a  small 

mixed  formicary  of  Formica  cxscctoides 

and  F.  subsericca.  There  was  scarcely 

any  doubt  of  the  common  and  intimate 
life  of  the  two  species  in  the  same  nest. 

They  went  in  and  out  at  the  same  doors, 
etc.  Here  the  artificial  experiments  of 

a  myrmecologist  were  excluded.  This 

case  is  undoubtedly  the  same  as  that  de- 

scribed for  the  first  time  in  my  "  Fourmis 

de  la  Suisse,"  that  is  to  say,  an  abnor- 
mal, mixed,  natural  formicary  resulting 

from  a  battle  between  the  two  species, 
a  battle  in  which  cxscctoides  had  the  best 

of  it  and  had  raised  the  pupae  taken 

from  subsericca.  Here,  as  in  Switzer- 

land, the  mixed  formicary  was  not  popu- 
lous, much  less  so  than  those  of  exsectoides 
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usually  are.  The  nest  was  small.  I 

believe  it  necessary  to  be  cautious  and 

to  ask  if  the  apparent  association  of  differ- 
ent species  of  Foniika  is  not  also  due  at 

times  to  the  association  of  fertile  females 

of  the  two  species.  The  fact  could,  on 
occasion,  be  verified.  At  Hartford  time 

did  not  permit  me  to  do  this. 

In  the  suburbs  of  Boston  (Franklin 

Park)  I  found  among  others  a  Stnuiii- 

geiiys,  some  Brac/iymynncx  heeri,  a  Crc- 
mastogaster,  and  a  solitary  worker  of 

Polyergus  lucidiis,  a  fact  wiiich  is  as- 

tonishing if  one  considers  that  the  lati- 

tude of  Boston  is  nearly  45°  N.  [more 

nearly  42°  20']  (nearly  the  same  as 
Turin) ,  and  that  it  is  much  colder  than 
in  the  same  latitude  in  Europe.  Now 

these  genera  of  ants  love  heat. 
In  the  old  world  the  number  of 

species  is  less  in  continental  than  in  mar- 
itime climates.  Thus  the  ant-fauna  of 

Bulgaria  is  much  scantier  than  that  of  the 
south  of  France.  Besides,  the  fauna  there 

is  upon  the  whole  less  southern.  But  it  is 

necessary  to  take  into  account  other  fac- 
tors without  which  one  cannot  understand 

why  the  fauna  of  North  America,  in 

spite  of  the  continental  climate  of  the 

country,  is  so  much  richer  than  ours. 

However,  one  finds,  even  with  us, 

some  exceptions.  Thus  Myrmccocystua 

riaticus,  a   .southern    form,  extends    far- 

ther north  in  eastern  Europe  (continen- 
tal climate)  than  in  western  Europe 

(maritime  climate).  This  species,  there- 

fore, stands  a  rigorous  winter  well  pro- 
vided it  has  a  hot  and  dry  summer, 

while  with  others  it  is  for  the  most  part 

the  contrary.  But  it  is  evident  that  for 

America  there  are  some  facts  of  pre- 

historic geological  geography  which 

have  contributed  to  preserve  there  a 

fauna  and  flora  very  much  richer  than 
in  the  Old  World.  This  fact  is  well 

known  and  of  great  interest,  considering 

tiie  close  relationship  between  the  ne- 
arctic  (North  American)  fauna  and  flora 

on  the  one  side  and  the  palearctic  (north- 

ern Old  World)  fauna  and  flora  on  the 

other,  a  relationship  which  is  antecedent 

to  the  glacial  epoch,  when  the  two 
faunae  were  connected  by  Greenland. 

Moreover,  one  observes  some  facts  in 

America  analogous  to  those  of  the  Old 
World.  Thus  North  Carolina  has  in 

its  western  part  a  distinctly  continental 

climate,  while  in  the  east  the  Gulf  Stream 

gives  it  one  of  somewhat  maritime  char- 
acter. Now,  the  ant-fauna  of  the  state 

is  much  richer  in  the  east  than  in  the 

west.  It  is  true  that  the  western  part  is 

also  somewhat  more  elevated  ;  but  the 

mild  winter  is  without  doubt  the  principal 

cause  of  this  wealth. 
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STUDIES  FOR  STUDENTS.  —  II. 

THE    IIISTOBLASTS    (iMAGINAL    BUDs)    OK    THE    WINGS     AND    LEGS     OF     THE      GIANT     CRANE- 

FLY    i^Holoruiia   riibigitiosa). 

BY    VERNON    L.    KELLOGG,    STANFORD    UNIVERSITY,    CALIF. 

Tccliiiical  note. —  In  an  old  larva  of 

Holoi-iisia  (or  other  Tipiilid)  killed  as 
described  in  Studies  for  Students,  —  I, 

(Psyche,  1901,  p.  207,)  make  a  longitu- 
dinal cut  through  the  dorsal  body  wall 

from  head  to  posterior  tip  of  body  and 

pin  out  in  dissecting  dish  with  ventral 

aspect  down.  Remove  the  fat  body  and 

alimentary  canal  with  salivary  glands, 

exposing  completely  the  longitudinal 

and  annular  muscle  fibers  of  the  body 

wall.  In  the  thoracic  segments  carefully 

pick  away  these  muscle  fibers,  thus  ex- 
posing six  small  white  bodies  lying,  one 

pair  in  each  thoracic  segment,  in  imme- 
diate contact  with  the  skin.  These  are 

the  histoblasts  (imaginal  buds)  of  the 

wings  and  legs  of  the  imago. 

Position,  and  External  Characters. 

The  histoblasts,  imaginal  buds  or 

imaginal  discs,  as  they  are  variously 

termed,  of  the  wings  and  legs  of  the 

imago  of  Holorusia  are  readily  found  in 

the  old  larvae.  They  are  small,  firm, 

white  bud-like  bodies*  (fig.  i,  A)    lying 

*  For  the  reason  that  some  of  these  "  imaginal  "  buds 
are  in  many  insects  the  beginnings  of  strictly  pupal 
organs  which  are  not  present  in  the  imago,  I  believe  that 
the  name  imaginal  buds  or  discs  should  be  discarded. 

The  name,  histoblasts,  used  first,  I  believe,  by  Kiinckel 

d'Herculais,  seems  preferable. 

in  the  thoracic  segments,  against  the 

hypoderm  (cellular  skin  layer  of  the  body 

wall)  of  which  they  are  actual  invagi- 
nations. There  are  two  pairs  in  each 

segment,  those  of  the  prothorax  being 

the  beginnings  of  the  fore  legs  and  of 

the  pupal  dorsal  prothoracic  respiratory 

tubes,  those  of  the  mesothorax  corre- 

sponding to  the  mesothoracic  legs  and 

wings,  and  those  of  the  metathorax  to 

the  metathoracic  legs  and  halteres.  In 
the  dissection  as  made,  the  inner  or 

mesal  buds  are  those  of  the  legs,  the 

outer  or  lateral  ones  being  those  of  the 

respiratory  tubes,  wings  and  halteres. 

The  buds  of  the  respiratory  tubes  and  of 
the  balancers  are  smaller  than  the 

others. 

By  examination  under  the  microscope 

it  may  be  seen  that  each  bud  is  con- 
nected intimately  with  the  hypoderm  by 

a  very  short  iicck.  The  buds  may  be 

swayed  slightly  to  one  side  or  the  other. 

If  care  is  taken  in  dissecting  away  the 

viscera  and  muscles  to  expose  the  buds, 
each  will  be  noted  to  have  a  trachea! 

tube  running  to  it. 

Histology  and  Development. 

For  a  study  of  the  structure  and  of 

the  development  of  the  histoblasts  it  is 

necessary  to  make  sections   (by   micro- 
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tome)  of  them.  For  this  purpose  the 
skin  of  the  thorax  with  attached  buds 

should  be  cut  out,  either  in  one  piece 

with  all  the  buds,  or  in  segmental  pieces 

with  the  buds  of  one  segment,  or  in  six 

distinct  pieces,  each  bud  with  a  bit  of 

skin  by  itself.  These  pieces  must  be 

properly  hardened,  cleared,  infiltrated 

with  and  imbedded  in  paraffine,  sec- 

tioned (cut  into  thin  slices)  by  means  of 

ment  a  longitudinal  section  (fig.  2,  B) 

i.  e.,  one  through  skin  and  bud  at  right 

angles  to  the  long  axis  of  the  larva,  it 

may  be  seen  that  the  bud  is  composed 

of  an  invaginated  part  of  the  hypoderni 

layer  which  has  become  folded,  and  in 

which  there  has  been  a  special  increase 

and  growth  of  cells.  The  folding  and 

modification  of  this  part  of  the  hypoder- 

mal   cell   layer   is  such  that  part  of   it. 

Kmt.t. 

h'  m  /. 

fig.  1.  A,  Larv<i  of  Siinulium,  showing  thoracic  hisloblasts,  as  they  show  through  the 

skip;  H,  Larva  of  C/i/rdrt(j;««5.  similarly  showing  thoracic  histohlasts;  C,  Head  and  body" 
wall  of  thoracic  segments  of  larva  of  Hohriisia  rubigittosti,  showing  histoljlasts ;  h.  /.  r.  his. 

toblast  of  prothoracic  respiratory  tubes  of  pupa ;  li.  p.  1 .  htstoblast  of  prothoracic  leg,  h,  m,  w_ 

histoblast  of  wing,  li.  m,  1.  histoblastmesothoracic  leg,  h.  mt.  b.  histoblast  of  balancer, 

h.  mt.  1.  histoblast  nietathoracic  leg. 

a  microtome,  and  the  sections  fastened 

to  a  glass  slide  in  regular  order,  stained, 

cleared,  and  finally  mounted  in  Canada 
balsam.  For  an  account  of  the  details 

of  histological  technic  with  special  refer- 
ence to  insects,  see  Comstock  and  Kel- 

'ogg's  Elements  of  Insect  Anatomy, 
1899,  pp.  1 1 1-129. 

In    any   thoracic    bud     of     Ilolonisia 

which  is  about  midway   in    its   develop- 

called  the  peripodal  membrane,  is  very 

thin  (compared  with  the  rest  of  it)  and 

serves  as  a  partially  enveloping  mem- 
brane, and  as  the  walls  of  a  neck  which 

connects  the  thickened  part  of  the  his- 
toblast with  the  hypoderm  at  the  point 

of  invagination.  It  is  the  thickened 

part  of  the  invaginated  hypoderm  (the 

inner  part  of  the  bud)  which  is  to  de- 
velop into  the  wing,  or  leg,  or  balancer. 
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or  respiratory  tube  (depending  on  which 

bud  is  being  examined).  Outside  of 

the  bud,  i.  e.,  in  the  body  cavity  of  the 

larva,  and  lying  in  contact  with  the  bud, 

may  be  seen  the  cut  end  of  a  tracheal 

tube,  and,  adjoining  it,  a  group  of  cells 

containing,  or    rather    changing  into,  a 

The  histoblasts  will  be  found  in  differ- 

ent stages  of  development  in  larvae  of 

varying  ages.  For  a  careful  study  of 

the  course  of  development  of  the  histo- 
blasts it  will  be  necessary  to  obtain  a 

series  of  larvae  from  young  to  fully 

grown  stages,  and  to  section  a  series  of 
f'f   '.      _^lAi 

Fig.  2.  Histoblast  of  wing  of  Holoritsia  r^tlnghtosa^  at  different  stages  of  development,  (in  sectionl ;  .'\, 
youngest  (of  the  four  stages)  B,  C,  D,  successively  older  stages  ;  ch,  chitin  layer  of  dorsal  thoracic  body  wall, 

hyp,  hypoderm,  /.  ;«.  peripodal  membrane,  tc,  actual  wing-forming  part  of  the  histoblast,  tr,  trachea,  /r/' 

tracheoles,  /.  v,  "tracheal  vein,"  (each  wing-vein  consisting  first  of  a  tracheal  tube). 

mass  of  fine  capillary  tubes  convoluted 

and  closely  massed,  called  tracheoles. 

Also,  there  may  be  noted,  perhaps,  a 

few  cells  called  embryonic  cells  which 

have  come  from  the  interior  of  the  body 

to  take  part,  probably,  in  the  formation 
of  the  imaginal  wing  or  leg. 

histoblasts  taken  from  these  larvae. 

This  development  in  Holoritsia  is  easy 

to  follow,  as  the  larvae  may  be  obtained 

young  and  reared  in  the  laboratory, 

specimens  being  killed  at  regular  inter- 
vals. The  size  of  the  buds  and  the 

readiness  with  which  they  may   be   dis- 
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sected  out,  and  sectioned  (in  any  plane 

desired)  makes  a  detailed  study  of  the 

development  of  the  wings  and  legs  of 

HoloiKsia  (or  any  other  large  Tipulid),  a 

matter  readily  accomplished  by  any  stu- 
dent who  has  access  to  a  microtome. 

The  limits  of  this  paper  preclude  any 

detailed  account  of  the  development. 

For  the  orientation  of  students  I  figure 

and  briefly  describe  four  stages  (fig.  2) 

in  the  development  of  a  wing  bud, 

namely,  a  beginning  stage,  a  middle 

stage,  a  later  stage,  and  a  stage  from  a 

larva  nearly  ready  to  pupate.  These 

four  stages  show  all  of  the  parts  and  the 

most  marked  developmental  changes  of 

the  buds.  They  should  be  sufficient  to 

enable  a  student  to  interpret  correctly 

the  parts  and  developmental  phenomena 

in  a  detailed  study  of  the  histology  and 

development  of  the  wing-buds  of  any 
insect  with  complete  metamorphosis. 

In  the  first  stage  (fig.  2,  A)  figured 

the  hypoderm  is  thickened  and  invag- 
inated  and  slightly  folded.  This  folding 
it  will  be  noted  results  in  a  shallow 

evagination  within  the  cup  or  cavity 

formed  by  the  primary  invagination.  It 

will  be  noted  that  the  thickened  (bud) 

layer  is  perfectly  continuous  with  the 

normal  hypoderm  (true  skin)  which  over- 
lies the  body  just  inside  of  the  chitinous 

cuticle.  The  neck  of  the  bud  is  broad 

and  is  filled  by  chitin.  The  hypoderm 

layer  composing  the  neck  is  not  thick- 
ened, or  but  slightly.  This  distinction 

of  thickening  is  later  more  emphasized, 

the  thin  part  being  the  peripodal  mem- 
brane, while  the  thickened  part  forms 

the  true  wing-forming  part  of  the  bud. 

Just  outside  of  the  bud  in  the  body 

cavity  and  in  immediate  proximity  to  it 

is  a  tracheal  tube  (cut  transversely 

across  in  the  section)  and  giving  off  a 

mass  of  fine  tangled  traiiicolcs  which 

tend  to  push  into  the  concavity  at  the 

base  of  the  bud  caused  by  the  slight 

evagination  of  the  basal  part  of  the  bud. 

These  tracheoles  are  formed  by  a 

peculiar  enlargement  and  tubule-forming 
of  the  cells  of  the  epithelium  of  the 
tracheal  tube.  The  nuclei  of  these  cells 

are  large  and  conspicuous.  The  trach- 
eoles are  simply  fine  capillaiy  tubules, 

and  lack  the  spiral  thread  characteristic 
of    tracheae. 

In  the  next  stage  (fig.  2,  B)  figured 

the  folding  is  more  pronounced,  resulting 

in  a  filling  up  of  the  cavity  caused  by 

invagination,  the  neck  of  the  bud  is 
narrower,  and  the  distinction  between 

the  peripodal  membrane  and  the  true 

wing  forming  part  of  the  bud  layer 

more  pronounced.  'J'he  chitin  inside 
the  bud  (which  is  of  course  perfectly 
continuous  with  the  actual  outside  of 

the  body)  can  be  traced  far  down  in  the 

bud  forming  a  thin  double  layer  indicat- 
ing always  the  true  external  surface  of 

the  developing  wing. 

The  third  stage  (fig.  2,  C)  shows  the 

two  distinct  layers  of  the  wing  enclosed 

by  the  peripodal  membrane,  and  the 

long  slender  "  neck  "  of  the  bud  connect- 
ing it  with  the  normal  skin  hypoderm. 

The  fourth  stage  (fig.  2,  U)  shows 

the  two  wing  layers  in  contact  and  the 

forming  veins  (in  cross  section)  along 

this  line  of  contact.  The  wing  now  lies 

as  a  well    formed  wing  pad  with  thick 
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cellular  layers  and  forming  veins  within 

the  cup  or  cavity  formed  by  the  perip- 
odal  membrane.  To  assume  its  normal 

definitive  position  in  the  imago  it  is  only 

necessary  that  it  be  thrust  out  through 

the  narrow  opening,  the  mouth  of  the 

original  invagination  of  the  skin  hypo- 
derm.  This  evagination  or  shifting 

from  apparently  inside  the  body  to  out- 
side occurs  at  the  time  of  pupation,  the 

wing  thereafter  lying  folded  on  the 

ventral  thoracic  aspect  of  the  pupa. 

References. 

Students  undertaking  the  study  of 

the  development  of  the  histoblasts  will 
need  to  refer  to  detailed  accounts  of 

such  development  as  studied  and  de- 
scribed by  reputable  entomologists  (and 

zoologists).  For  an  introduction  to,  or 

general  abstract  of  our  knowledge  of 

this  subject  (up  to  1897)  see  "  The 

Imaginal  Discs  of  Insects,"  by  H.  S. 
Pratt,  Psyche,  Feb.  1897,  vol.  8,  no.  250  ; 

for  a  detailed  account  of  the  develop- 
ment of  the  wing  discs  of  a  particular 

insect  species  see  "  The  Development 

of  the  Wings  in  the  Lepidoptera ''  by 
W.  F.  Mercer,  Jour.  N.  Y.  Ent.  Soc, 

March  1900,  vol.  8,  no.  i.      For  further 

references   see    the    bibliography    given 

in  these  two  papers. 

Histoblasts     Showing    Externally. 

The  integument  of  the  larva  of  Holo- 
nisia  is  too  opaque  to  permit  the  buds 
to  be  visible  from  the  outside  of  the 

body,  and  this  is  the  case  with  most 
larvae.  But  in  some  the  thoracic  buds 

may  be  readily  seen  from  the  outside, 

and  the  gross  details  of  their  develop- 
ment followed  by  simple  examination  of 

the  exterior  of  the  larvae.  This  is  true 

for  example  of  the  larvae  of  Cliironoinus 

(fig.  I,  B)  and  especially  of  Simulium 

(fig.  I,  A).  The  position  and  gross 

appearance  of  the  thoracic  buds  in 
SiiHii/ium  can  be  seen  in  young  larvae 

and  the  growth  and  the  foldings  and 

convolutions  of  the  hypodermal  layer 

followed  by  examination  of  successively 
older  larvae.  As  the  larvae  of  both 

Simulium  and  Chirouomus  are  common 

all  over  the  country,  (CJtironomus  in 

ponds  and  still  pools  of  streams,  and 
Simulium  in  clear  swift  water  in  dense 

patches  on  submerged  rocks)  some 

acquaintance  at  least  with  imaginal  buds 
can  be  made  without  either  dissection 

or  sectioning. 

LIFE  HISTORIES  OF  NORTH  AMERICAN  GEOMETRIDAE.— XXV. 

BY    HARRISON    G.    DYAR,    WASHINGTON,    D.  C. 

Cingiliu    cateiiayia    Craiii.      The    mature  Eggs.     Laid   loosely    and    falling    to    the 

larva  has  been  described   by  Harris,  Packard,       ground.     Elliptical,  gently   flattened  on  two 

Coquillett  and  Scudder.  sides,  one   end   distinctly  and    sharply  trun- 
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catf,  making  the  egg  not  imicli  longer  than 

wide ;  the  other  end  slightly  depressed, 
rounded ;  truncate  end  slightly  concave. 

.Smooth,  uniformly  and  rather  finely  retic- 

ulate, the  reticulations  irregularly  hexag- 
onal, slightly  raised,  subgranular,  the  areas 

flat.  Truncate  end  only  faintly  reticulate, 

.the  margin  a  smooth  rim,  a  dark  spot  at  tlie 

micropyle.  Pale  yellowish  green,  soon  turn- 
ing sordid  lilac  and  darkening  .still  further 

before  hatching.  Size  1.8X.7X.S  mm.  The 

eggs  lie  on  the  ground  over  winter. 
Stage  I.  Head  rounded,  not  bilobed, 

smooth,  wider  tlian  higli,  clypeus  moderate  ; 

blackish,  paler  and  biowiiish  on  the  face; 

width  about  .3  mm.  Body  normal,  cylindri- 
cal, segments  subnioniliform  ;  rather  short, 

feet  normal.  Joint  3  whitish,  the  rest  with 

broad  dorsal,  narrower  but  still  broad  sub- 
dorsal and  very  broad  ventral  dark  brown 

bands.  Tubercles  elevated;  setae  short, 

dark,  witli  slightly  enlarged  tip.s.  Segments 
obscurely,  rather  numerously  annulate. 
Shields,  plates  and  tubercles  blackish.  The 

larva  pales  with  growth,  the  dorsal  band  be- 
comes paler  than  the  subdorsal  one  and  gray- 

i.sh,  all  faintly  green  tinted.  The  dark 
transverse  cervical  shield  looks  detached  in 

the  white  area  of  joint  2. 

Stage  II.  Head  about  .6  mm.,  erect, 
rounded,  moderately  bilobed,  the  lobes  full  ; 

clypeus  rather  liigh;  pale  yellow,  shining,  a 
gray  patch  at  the  verte.v  of  each  lobe  ;  mouth 
brown,  the  large  ocelli  black.  Body  normal, 

moderate  ;  tubercles  elevated,  rather  large  but 
concolorous  ;  setae  short,  dark.  Shields  all 
membranous,  concolorous.  A  narrow  black 

subdorsal  line,  absent  on  tlie  shields  ;  two 

quadrate  lateral  black  patches  per  segment, 

obscurely  joined  by  obsolete  brownish  lateral 

and  stigmatal  lines  ;  a  narrow  brown  sub- 
ventral  line,  bimaculate  with  blackish  seg- 
mentarily.  Obscure  geminate,  submaculate, 
brownish  ventral  line.     Feet  dusky  shaded. 

Stage  III.  Head  rounded,  pale  yellow 
with  circular  black  spots  on  the  epicranial 

setae,  over  eyes,  a  line  on  back  of  occiput 

and  patches  at  apex  of  paraclypeus,  clypeus 

andepistoma;  antennae  short,  labrum  mod- 
erate ;  width  I  mm.  Body  pale  yellow,  cervi- 

cal shield  and  anal  plate  with  four  black  spots  ; 

leg  shield  and  sides  of  joint  2  also  spotted. 
Subdorsal  line  fine,  black,  not  cutting  the 
shields  ;  lateral  and  stigm.ital  lines  brown, 

broken  at  the  spiracles,  joined  by  bisegmen- 
lal  black  patches  ;  traces  of  a  line  just  below 
subventral  fold;  subventral  line  black  sub- 
maculate;  adventral  line  double,  brownish. 

Spiracles  black  in  whitish  areas.  Segments 
annulate,  not  shining. 

Stage  /['  Head  slightly  bilobed,  the 
lobes  full  laterally,  clypeus  large,  not  high, 

triangular,  the  sutures  not  deep  but  distinct, 

paraclypeal  sutures  faint;  light  yellow  with 
four  round  black  spots  outwardly  on  each 

lobe,  a  spot  over  ocelli  and  some  smaller 
brownish  ones  on  clypeus;  labrum  white; 

Avidth  1.7  mm.  Thoracic  feet  close  together, 

abdominal  ones  on  joints  12  and  13.  Body- 
light  yellow,  segments  about  12-annulate, 
but  somewhat  irregularly  ;  very  narrow  deep 

lirown  longitudinal  lines,  the  subdorsal  dis- 

tinct, lateral  suprastigmatal  and  stigmatal 
faint,  the  two  latter  connected  before  and 

behind  each  spiracle  by  a  conspicuous  black 

patch  ;  spiracle  surrounded  by  a  white  patch 
subventral  line  just  below  the  subventral 
ridge  faint  ;  a  pedal  line  submaculate  in 
black  ;  two  ventral  lines  on  each  side,  rather 
distinct.  Abdominal  feet  with  brown  black 

spots  similar  to  those  on  the  head.  Thoracic 

feet  less  distinctly  marked  with  brown. 

Stage  V.  As  in  the  penultimate  stage  ; 
width  of  head  2.4  mm.  See  description  of 

this  stage  by  Scudder  (P.syciie,  VI,  124, 
1891). 

Cocoon  an  open  net  of  \cIlow  silk  spun 

among  leaves. 
Pupa  as  described  by  Scudder. 
Larvae  from  Woods  Holl,  Mass..  and  Bell- 

port,  N.  Y.  Eggs  were  sent  me  from  Non- 
quitt,  Mass.,  by  Miss  C.  G.  Soule.  The  eggs 

are  laid  in  September  and  hatch  the  follow- 
ing spring.     Larval  stages  p.assed  slowly. 

Food  plant,  Bayberry  (Afyrica  cerficra). 
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WILLEM   ON   APTERYGOTA. 

The  recent  memoir,  Reclierckes  sur  les  Col- 

lemboles  ct  Ics  T/iysanoiires  (Brussels,  1900) 

by  Victor  Willem,  is  a  work  of  exceptional 

importance.  It  gives  an  abundanll3-  illus- 

trated account  of  the  anatomy  of  the  princi- 

pal genera  of  Collembola,  supplemented  by 

valuable  morphological  and  phylogenetic  dis- 
cussions upon  Apterygota. 

The  author  sustains  the  view  that  the  ecto- 

gnathous  forms  are  the  more  primitive. 

Willem  agrees  with  Fernald  that  the  ventral 

tube  is  supplied  with  an  adhesive  fluid  by  a 

pair  of  cephalic  glands  and  defends  this  in- 

terpretation. The  lateral  eyes  of  most  Col- 

lembola are  shown  to  be,  not  ocelli,  bui  en- 

cone  constituents  of  aggregate  eyes  ;  in  cer- 

tain  Poduridae,  however,  the  eyes  are  simple 

ocelli.  Grenacher's  theory  of  the  ocellar 
derivation  of  compound  eyes  receives  strong 

support.  The  postantennal  organs  are  per- 

haps olfactory  in  function.  Abdominal  ap- 

pendages of  Thysanura  are  regarded  as  mod- 
ified limbs.  The  fat  body  is  hypodermal  and 

doubtless  excretory  among  Collembola.  Wil- 

lem gives  critical  observations  upon  ovo- 

genesis and  spermatogenesis. 

In  style,  the  memoir  is  refreshingly  concise 
and  clear,  —  so  consistently  concise,  in  fact, 
that  the  criticisms  upon  other  works  are 

often  more  abrupt  than  elegant.  Although 

the  seventeen  plates  are  left  to  tell  their  own 

story  as  far  as  possible,  the  wprk  is  a  mine 
of  new  information  and  is  indispensable  to 

future  students  of  the  Apterygota. 

The  Royal  Academy  of  Belgium  awarded 
Willem  six  hundred  francs  for  this  deserving 

THE    INNER   COCOON   OF  ATTACINE 

MOTHS. 

BY    CAROLINE     G.     SOULE. 

Proiiict/icii,  attgulifeya,  gloveri,  ceaiio/lii, 

and  cccropia  spin  the  mouth  of  the  inner 
cocoon  in  the  same  way.  On  pulling  off  the 
outer  cocoon  the  inner  one  is  found  to  be  an 

oval  bag,  firm  and  tough,  with  one  end 

"gathered,"  like  any  bag  shut  by  pulling  a 
draw-string,  but  in  the  cocoon  there  is  no 
drawstring.  The  gathers,  or  puckers,  are 

not  quite  regular,  but  they  bring  the  edge  of 
the  cocoon  to  a  central  point,  closing  it  as 
much  as  is  necessary  to  protect  the  pupa. 

When  the  moth  is  ready  to  emerge  it  has  only 

to  push  through  this  end  of  the  cocoon  when 

the  "gathers'"  spread  out  and  exit  is  easy 
without  any  dissolving  fluid  or  cocoon- 
cutters. 

How  the  caterpillar  gathers  the  end  of  the 
cocoon  I  have  not  been  able  to  discover,  nor 

can  I  see  what  holds  the  gathers  in  place  at 

the  same  time  allowing  them  to  spread  out 

when  necessary.  Of  course  the  pressure  of 
the  moth  spreads  them,  but  how  were  they 

made  to  draw  together,  and  what  trick  of 

spinning  held  them  together  without  making 
them  immovable? 

However  done  it  is  a  beautiful  bit  of  work, 

and  gives  the  Attacinae  the  easiest  possible 
exit  from  their  cocoons. 

A.  SMITH  &  SONS,  146-148  WILtlAM  ST.,  New  York. 
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PSYCHE. 

MATING    OF    ATTACUS    GLOVERI. 

BV    CAROLINE    G.     SOULE,    BROOKLINE,    MASS. 

ing,  —  with   either  I'/t/Tc/i  o\  promcthea. A.  glflveri  seems  to  be  as  polygamous 

usarropia,  and  to  mate  readily  outside 

its  own  species.  One  male  mated  a 

female  promcthca  twice  on  successive 

afternoons ;  then  mated  another  pro- 
mcthca which  had  previously  mated  one 

of  its  own  species ;  then,  two  days  later, 

mated  a  third  promethea. 

Another  male  mated  a  female  auguli- 

fcra  at  about  7  p.  m. ;  next  day  at  two 

p.  m.  it  mated  a  promethea  ;  next  day 

it  mated  another  promethea  which  had 

mated  another  ghweri  the  day  before  ; 

next  day  the  glovcri  mated  a  fresh  female 

gloverl\  and  next  day  it  mated  the  aitgu- 

lifcra  female  a  second  time,  the  aiigu- 
lifera  having  laid  a  few  eggs  meantime. 

Another  male  ghvcri  mated  a  gloveri 

female  twice,  then  a  promethea,  then 

another  glovcri  both  the  latter  having 

been  mated  to  other  glovcri  males  first. 

In  captivity  ̂ /o7vr/ seems  ready  to  mate 

at  any  hour,  and  is  active  at  intervals 

all  day  and  night,  growing  much  excited 

by  the  presence  of  a  female,  and  being 
far  more  active  than  any  Attacine  moth 

I  have  watched  except  promethea  male. 

The  female  gloveri  in  my  cages  moved 

about  much  more  actively,  Vjefore  mat- 

ing, than  any  Saturniids  I  have  seen, 
even  than  S.  cynthia. 

The  female  promcthcas  mated  by 

gloveri  males  did  not  oviposit  after  the 

first  coition,  but  after  the  second  mat- 

— they  began  to  lay  eggs  almost  at  once. 
An  aiigiilifcra,  mated  once  with  glovcri, 

laid  a  few  eggs,  and  after  mating  a 

second  glovcri,  oviposited  normally. 

Boih pro>?icthea  and  augiilifcra  females, 

after  the  first  mating  with  glovcri,  pro- 

truded their  ovipositors  fully,  just  as 

newly  emerged  moths  do,  and  eagerly 
mated  a  second  and  third  time,  in  two 
cases  five  times.  I  have  never  before 

seen  the  female  protrude  the  ovipositor 

after  mating  except  for  egg-laying.  One 
female  glovcri,  after  a  long  coition  and 

a  little  egg-laying,  hung  for  hours  with 
the  ovipositor  protruded  to  its  full  length, 

and  mated  at  once  a  male  put  into  the 

cage,  though  the  male  was  much  battered 
and  had  mated  three  or  four  times  before. 

Gloveri  has  oviposited  at  any  time 

after  2  p.  m.,  and  been  ready  to  mate  ;it 

any  time  of  day  or  night.  In  most  cases 
coition  has  lasted  several  hours,  the 

longest  being  over  seventeen  hours,  and 
the  shortest  five  hours. 

In  emerging  from  the  cocoon  two 

gloveri  moths  moistened  the  opened  end 
of  the  cocoon  half  an  hour  or  more 

before  emerging.  Litmus  paper  applied 
to  the  moist  end  of  the  cocoon  turned 

red  at  once.  The  o\\\s.x  gloveri,  and  by 

far  the  greater  number,  merely  pushed 

through  the  gathered  end  of  the  cocoon, 

without  applying  any  fluid. 
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MIOGRYLLUS    AND    ITS    SPECIES    IN    THE    UNITED    STATES. 

BY    SAMUEL    H.    SCUDDER,    CAMBRIDGE,    MASS. 

Miogryllus,  an  American  genus,  has 

not  hitherto  been  recognized  as  occur- 
ring in  the  United  States,  excepting  that 

one  of  its  species,  originally  described 

by  me  as  a  Gryllodes,  was  placed  here 

by  Saussure,  who  had  not  seen  it.  A 

study  of  the  material  in  my  collection, 

though  scanty,  reveals  the  presence  of 

no  less  than  five  species,  all  found  along 

our  southern  border,  which  may  be  sep- 

arated by  the  table  given  below. 
I  have  seen  none  of  the  species  found 

further  south  beyond  our  borders,  but 

as  developed  in  the  United  States,  Mio- 

gryllus—  first  described  as  a  section  or 

subgenus  of  Gryllus  —  is  distinguished 
from  Grylkis  by  the  much  smaller  size  of 

its  representatives,  approximating  Ne- 

mobius,  in   the    (usual)   absence  or  e.x- 

tremely  inconspicuous  nature  of  the 

auditory  foramen  on  the  inner  side  of  the 

fore  tibiae  (found  distinctly  in  only  one 

species),  in  the  unbranched  or  only  one- 

branched  (rarely  two-branched)  medias- 
tinal vein  of  the  tegmina,  in  the  presence 

of  only  two  "oblique  veins  "  on  the  tym- 
panum of  the  male  tegmina,  in  the  longi- 
tudinal course  of  the  veins  on  the  dorsal 

field  of  the  female  tegmina,  in  the  brevity 

of  the  hind  tibiae,  which  are  only  about 

two  thirds  as  long  as  the  hind  femora 
and  are  armed  on  either  side  with  four 

or  five  spines  only,  and  in  the  striped  or 

banded,  usually  longitudinally  striped, 

summit  of  the  head.  The  male  tegmina 

are  apically  truncate  or  subtruncate,  and 

the  antennae  are  apparently  longer  and 

slenderer  than  in  Gryllus. 

Tabic  of  the  United  States  species  of  Miogryllus. 

T^.    Auditory  foramen  on  inner  side  of  fore  tibiae  absent  or  very  obscure. 

b^.    Disk  of  pronotum  mottled  irregularly  with  dark  and  light  in  equal  masses,  or 
wholly  dark;  hind  tibiae  not  or  scarcely  more  than  two  thirds  as  long  as  hind 

femora  ;  mediastinal  vein  of  tegmina  not  more  than  one-branched. 

(-^    Head  relatively  large  ;  pronotum  noticeably  broader  in  front  than  behind, 
the  colors  on  disk  and  lateral  lobes  prevailingly  light     .  .  .     ca/'itati/s. 

C-.    Head   relatively  small ;   pronotum  not  or  but  feebly  broader  in   front  than 
behind,  the  colors  on  disk  and  lateral  lobes  prevailingly  dark. 

iP.  Head  conspicuously  striped  longitudinally;  lateral  lobes  of  pronotum 

narrowly  margined  beneath  with  light  color;  tegmina  shorter  than  head  and 

pronotum  combined,  the  mediastinal  vein  unbranched  .  .     liiicatus. 

d'^.    Head  generally  black,  sometimes  slightly  striped  longitudinally  ;  lateral 
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lobes   of    pronotum    broadly    margined    beneath    with    pale   color;    tetrniina 

longer  than  head  and  pronotum  together,  the  mediastinal  vein  one-branched 
saiissiirci. 

Ir.    Disk  of  pronotum  mainly  light,  witli  transverse  dark  stripes:   hind  tibiae  dis- 

tinctly, though   but  slightly,  more  than  two  thirds  as  long  as  hind  femora:   medi- 

astinal vein  of  tegmina  one-  or  two-branched         ....     transversaiis. 

'■.    Auditory  foramen  on  inner  side  of  fore  tibiae  distinct  though  small  .     sicaiius. 

Miogryllus  capitatus  sp.  nov. 

A  stout  species,  conspicuoush-  inarketi. 
Head  large,  tumid,  glistenins^,  daik  fuscous 

above,  conspicuously  striped  loiigitudinallv 
with  testaceous,  there  being  three  stripes  on 

either  side,  while  all  the  lower  pai't  of  the 
head  is  testaceous,  iucUuIing  the  mouth  parts; 

eyes  black;  antennae  luteo-testaceous.  Pro- 
notum half  as  broad  again  as  long,  increas- 

ing slightly  but  distinctly  and  regularly  in 

size  from  behind  forwards,  both  margins 
truncate,  with  a  median  impressed  line,  the 
disk  and  upper  half  of  lateral  lobes  mottled 

with  blotches  of  fuscous  and  ferrugineo- 
teslaceous  in  about  equal  amounts,  the  lower 
half  or  more  of  the  lateral  lobes  testaceous  but 

narrowly  edged  with  fuscous.  Tegmina  about 

as  long  as  the  head  and  pronotum  together, 

apically  subtruncate,  testaceous,  the  medias- 

tinal vein  one-branched.  Legs  testaceous, 
the  fore  tibiae  with  the  auditory  foramen 
of  inner  side  very  feebly  indicated,  the  hind 

tibiae  sliglitly  more  than  two  thirds  as  long 
as  hind  femora,  with  live  spines  on  either 
margin  above. 

Length  of  body,  12.5  mm.;  pronotum,  3 
mm.;  breadth  of  head,  4.75  mm.;  of  prono- 

tum in  front,  4.5  mm.;  length  of  tegmina. 
5.75  mm.  ;  hind  femora,  9.5  mm. ;  hind  tibiae, 
6.5  mm. 

t  J',  2  immature.  Gulf  coast  of  Texas 
(Aaron). 

The  large  head  is  the  noticeable  feat- 

ure in  this  species. 

Miogryllus    lineatus. 

Gryllodcs  lineatus  Scudd.,  Ann.  rep. 
chief  eng.,  1S76,  499  (1876). 

The  hind  femora  are  6.5  mm.  long  and 
the  hind  tibiae  4.25  mm. 

Between  Virgin  River  and  Ft.  Mohave, 

Ariz.,  Aug.  (\V.  Somes). 

Miogryllus    saussurei. 

Grylliis  stnissurci  Scudd.,  I'roc.  Bost. 
soc.  nat.  hist.,  xi.x,  35-36  (1877). 

The  measurements  of  the  hind  legs 

are:  femora,  $,  9.5  mm.,  9,  9  mm.; 

tibiae,  J",  9  ,  6  mm. 
Georgia  (Morrison)  ;  Rosewell,  Geo. 

(King);  Sandford,  Fla.  (G.  B.  Frazer) ; 

Key  West,  Fla.  (Morrison). 

Miogryllus  transversalis  sp.  nov. 

A  relatixely  slender  species,  testaceous, 

transver.sely  marked  with  fuscous.  Head 
rather  small,  testaceous,  marked  with  a  large 
fuscous  patch  between  the  ocelli  and  for  an 
equal  space  behind  them,  as  well  as  down  the 

front  ni-arly  to  tlie  clypeus  on  either  side 
next  the  antennal  scrobes  ;  eyes  and  a  patch 
belowthem  fuscous  ;  antennae  tliree  or  four 

times  as  long  as  body,  ferrugineo-tcstaceous, 
the  basal  joint  lutcous.  Pronotum  about 

half  as  broad  again  as  long,  subequal  but 

broadest   in  the  middle,  both  margins  trun- 
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cate,  the  disk  luteo-testaceous,  broadl3'  mar- 

gint'd  behind  «itli  fuscous,  the  lateral  lobes 
shallow,  fuscous,  with  an  oblique  elliptical 

luteous  patch  at  the  lower  anterior  angle. 

Tegmina  considerably  longer  than  head  and 

pronotum  together,  apically  truncate,  testace- 
ous more  or  less  infumated,  the  veins  luteous, 

the  mediastinal  vein  one-  or  two-branched; 

wings  apparently  aborted.  Legs  pale  liiteous, 

slightly  flecked  with  fuscous,  the  auditory 

tympanum  on  inner  side  of  fore  tibiae  Avant- 

ing,  the  hind  tibiae  somewhat  more  than  two 

.birds  as  long  as  the  hind  femora,  with  five 

rather  long  and  slender  spines  on  cithci"  mar- 

gin abuve. 

Length  of  body,  13  mm.;  pronotum,  2.5 

mm.;  breadth  of  head,  3.75  mm.;  of  pronotum 

at  front  margin,  3.5  mm.;  length  of  tegmina, 

5.5  nun.;  ot  hind  femora,  10  mm.;  hind  tibiae, 

7  mm. 

I  (^,  Biscayne  Bay,  Fla.  (Mrs.  A.  T. 
Slosson). 

This  species  is  vemarkalale  for  the- 
transverse  effect  of  the  markings  of  tlic 

front  of  the  body  and  has  relatively 

longer  hind  tibiae  than  the  other  species. 

Miogryllus  sicarius  sp.  nov. 

A  light-colored  slender  species.  Head  tes- 

taceous  with  a  large   veilical   fu.scuus   patch 

extending  from  the  hinder  edge  of  the  anten- 

nae backwani.  l>ut  not  reaching  the  eves,  and 

conlaining  two  slender  longitudinal  testace- 

ous stripes.  Pronotum  ;d:iout  half  as  broad 

.■ig.iin  as  long,  equal  in  breadtli  throughout, 
the  hind  m:ngin  feebly  sinuous,  the  whole 

testaceous  considcrabh-  blotched  with  ti'ans- 

ver.se  patches  of  fuscous  on  the  disk,  the  lat- 

eral carinae  marked  posteriorly  with  fuscous, 

the  lower  margin  of  the  lateral  lobes  and  the 

hind  margin  of  the  disk  feebly  edged  with 

fuscous.  Tegmina  testaceous,  fully  as  long 

as  bead  and  pronotum  logcther,  not  apically 

truncate,  the  mediastinal  vein  unbranched; 

wings  exceedingly  long,  extending  backward 
when  at  rest  about  as  far  as  the  outstretched 

hind  legs.  Legs  testaceous,  the  auditory 
foramen  on  inner  side  of  the  fore  tibiae  small 

but  distinct,  short  oval ;  hind  tibiae  about  two 

thirds  as  long  as  hind  femora,  with  four 

spines  on  the  inner,  li\e  on  outer  vuw  ;  ovi- 

positor twice  as  long  as  hind  tibiae. 

Length  of  body,  13  mm.;  pronotum,  2.25 

mm.;  breadth  of  head,  3.5  mm.;  pronotum, 

3.5  mm.;  length  of  tegmina,  6  nuu.;  hind 

femora,  7.75  mm.;  hind  tibiae, 

positor,  10  mui. 
mm.;    ovi- 

I    S,  San  Diego  (Uhler). 

This  is  the  only  species  which  lias  a 

di.stinct  auditory  foramen  on  the  fore 
tibiae. 

KERMES    QUERCUS    LINN. 

BY    GEO.    B.    KINC,,    LAWRENCE,    M.'VSS. 

Just  recently  Dr.  L.  I\eh,  of  Ham-  found  a  scale  insect  which  seems  to 
burg,  Germany,  sent  me  some  scale  have  been  involved  in  obscurity  for  over 

insects  for  names.  In  one  vial,  to  my  a  century  and  is  here  technically  de- 
surprise     and    with     much     pleasure,    I  scribed  for  the  first  time. 
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Kermes  quercus  L.  1758.  Nat.  vol.  2,  1806,  p.  712.     No  descrip- 
tion is  given,  but  cites    Reaum.    Ins.    4, 

Coccus, juevciif-L.     175S.  tab.  6,  fig.  1-4,  and  gives  the  food  plant as QiUTiHS  rohi(S. 
Che  fines  qt(ei'cus  rcuiforniis  (ieott.      1762. 
Coccus  quercus  rohoyis  L. 

?  scale  shiny,  subglobulm- in  shape,  emai-  ̂ eotfroy     Histoire     abregee    des    In- 
ginated  posteriorly,  which    makes   the   scale  sectes,  vol.   1,   1762,  p.  508  says  Chermcs 
in  some  individuals  appear  kidney  shaped,  (jiicrciis  rrnifonnis.      Reaumur,     Ins.    4, 

variable  in  si/.e,  3^  mm.  Ion-  ;,  wide,  3  liigli,  fab.  6,  fig.  1.      Le   Kermes  reniforme  du 
some  much  sm.aller.      Ctdoi-  reii  bi'ow  n,  wilh  ^,1   a           ,.,                 .j-              ,^                   .     ., Lhene    (the    reiiiform    Kermes    of    the 
transverse  broken  black  bands.  "... 

Yonng     ?     larvae     gravbrown,    elongate  o^'^)'       Its   form  dlllers  from
  that    of   all 

oval  ver_\-  small.       Spread    under   a    cover-  t'lt:   others,   it   approaches  the   figure    of 
glass    s-o    microniillimelers    long  and   ifo  a  kidney.      As  to  its  color  it  is  brown, 

broad.     The  skin  is  clear,  with  a  yellowish  Fabricius,      Systema       Entomologiae, 
tinge,  quite  thickly  Iieset  with  indistinct  short 
sharp  spines  S  ji  long,  anui  four  longitudinal 

rows   of    i^/tnnh'form    spines,    |iracticall  \'   the 
same  as  those  Umnd  \n  I'seudohcaiiium  call-  ̂ UCC,   ioi6,    C/ierines  //uereiis   re/iiformis. 

foinlcum   I'arroU.      Between   and  in  front  of  Cleoll.    Ins.    vol.     I,  p.  508-13.       Reaum. 
tlie  antennae   ;ire   two   ordinary  spines    16^  jns.  ,],  t.ib,  6,  fig.  1-4.       Habitat  in  ̂ //tv- 

I  775,  p.  743,  says  Coccus  quercus  roboris 

Linu.  Syst.  Nat.,  vol.  2,  p.  740-5.     Faun. 

long.     Caudal  tubercles  small,  each  with  one cus   robori 

Ici 

Joint     I       2 I 4 5 6 

20    20 
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24     20 
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2S 
"          ''■(=^)54- 

long   bristle   iSo  11  long,   one   spine-like   hair  ,         ,-, 
'  ,  1      .       ■       ̂      1  1  Ur.  George  Dimmock  has  a  copy  of 40|i  long,  one  short  spine  10  ji  long  and  one  "  '  -■ 

glandiform  spine.  A  little  distanceabove  the  Reaumur's  work  which  belonged  to 
anal  orilue  are  two  orilinary  spines  16  |i  long.  Jacques  Brez,  who  was  a  preacher  in 

Antennae  r.-jointed,  measuring  in  n  as  fol-      Widdelverg,  Holland  (born     177.1,    died 

179S)  author  of  La  flora  des  insectopli- 

iles,"  which  gives  a  list  of  insects  accord- 

ing to  the  food  plants  they  attack."  In 
this    Reaumur    he    had    written    names 

,,,,..,,  ,  ,  .     ,    .  against   all  the  species  he  could  recoji- 
All  the  joints  have  slioil  lliin  han-s.  "^ 

Middle  legs  short,  stout.    Coxa,  20.    Femur  "i^e,  and  he  marked  on  plate  6,  fig.  1-4. 

with  trochanter,  So.    Tibia,  36.     Tarsus,  40.  Coccus  quercus    Fabr.  \_'=i  Cliermes  qucr- 

Claw  20(1  long.  ,7/,,-    L.]      Dr.    Dimmock    tells    me    that 
Mr.   Brez  wrote  in  French    and    began 

The  above  described  examples  were  publishing  on  insects  at  the  age  of   19, 

found   by    Dr.    L.    Reh    on    Quercus  sp.  and  died   at   27.     Signoret  in    Essai  sur 

at    Borstel     near     Hamburg,    Sept.     iS,  les   Cochenilles  gives  the  food   plant  as 

1899.      Its  nearest  North  American  ally  Quercus  peduncnlata. 

IS  A'ermes  /<u/>esceus  Y'lOgue   and  belongs  In   Proc,   acad.  nat.  sci.    riiil.,     1890, 
in  ̂i^a ////or m/s  aecUon.  p.    270,   liy    Prof.    Cockerell    arc    some 

Bih/iograp/iica/    no/es.  —  Linne,   Syst,  notes  on  A'lvv/zt'j'. 
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A  CHECK-LIST  OF  THE  MASSACHUSETTS  FORMICIDAE,  WITH  SOME 

NOTES  ON  THE  SPECIES. 

BY    GEO    B.    KING,    LAWRENCE,    MASS. 

Among  the  many  branches  of  Ento- 
mology, I  know  of  none  more  interesting, 

so  full  of  wonder  and  amazement,  as  the 

study  of  the  ants,  whose  habits  and  cus- 
toms indeed  in  many  instances  approach 

those  of  man.  Why  there  are  not  more 

observers  making  a  special  study  of  these 

interesting  creatures,  it  is  hard  to  com- 
prehend. It  is  hoped,  however,  that  the 

time  is  not  far  distant,  when  some  men 
of  means  will  see  fit  to  leave  at  least  a 

portion  of  their  great  wealth  to  be  used 

for  special  research  in  the  collecting 

and  the  study  of  our  ants.  I  have  read 

with  much  interest,  the  two  recent  arti- 
cles in  this  journal,  translated  by  Mr.  A. 

P.  Morse,  of  the  results  of  Dr.  Augusta 

ForeFs  brief  study  of  our  American  ants. 

He  indeed  observed  many  interesting 

things  for  so  short  a  visit.  His  finding 

of  the  beginning  of  a  formicary  of  Cam- 
ponotus  marginatits,  that  is,  the  female 

with  some  cocoons  is  interesting.  This 

I  have  observed  frequently  with  Ca7n- 
ponotus  piclus  and  C.  lignipcrdus.  At 

Andover,  Mass.,  sometimes  alone,  again 

with  young  larvae,  and  occasionally  the 

female  with  from  one  to  five  small  work- 

ers. The  mounds  of  Fonnka  obscuripcs 

I  ha\e  found  several  times.  They  can- 
not be  called  rare  of  F.  siibsericea,  these 

are  very  seldom  met  with  ;  four  I  think 

is  all  observed    by    me.     Only    on  one 

occasion  have  I  seen  a  mound  inhabited 

by  Lasiiis  flams.  This  was  in  Methuen, 

Mass.,  in  a  meadow  where  there  were  ' 
two  good  sized  mounds  all  covered  with 

growing  grass.  The  openings  were  on 
the  top  of  each  nest. 

Now  just  a  passing  notice  on  the  rec- 
ords of  the  occurrence  of  ants  in  Massa- 

chusetts. Mr.  E.  A.  Schwarz  in  his  ac- 

count of  the  Myrmecophilous  Coleoptera 

found  intemperate  North  America  (Proc. " 
ent.  soc.  Wash.  vol.  i,  1890)  cites 

eight  species  of  ants  which  proved  to  be 

myrmecophilous  species,  found  by  Mr. 

Blanchard  at  Lowell,  Dracut,  and  Tyngs- 
borough,  Mass.,  viz.:  Fonnka  exsectoides, 

F.  schaufussii,  F.  fa  sea.  La  sins  nigcr,  Cam- 

ponotiis  pktiis,  C.  peiinsylvanuHs,  Aphae- 
iwgastcr  fiilva  and  Tapioma  sessile.  Dr. 

Hamilton  in  his  Catalogue  (Can.  Ent. 

vol.  20,  1888)  refers  to  Mr.  Blanchard's 
findings,  but  gives  no  names  of  the  ants. 

Dr.  Packard  in  his  guide  to  the  study  of 

insects  1869,  cites  Myrmica  molesta, 

[Sflknopsis  molesia  Say,)  Formica  sajigui- 
nca,  var.  rubicitnda,  Em,  F.  pennsylvaiii- 
ciis,  Camponotiis  sp.,  and  C.  hcrailanea . 

Dalla  Torre's  catalogue,  1893,  only  cites 
one  species  from  Mass.,  Stigmatomma 

pallipes,  Hald.  In  1896  there  were  261 

recorded  species  from  North  America. 
Of  this  number  we  now  know  55  to  be 
found  in  Mass.     All  of  these  have  been 
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found  by  me,  with  but  three  exceptions: 

Stnimigenys  sp.  found  by  Dr.  Forel  and 

Alonomorium p/iaraoiiis  and  Tclnvnoriinn 

caespi/nm,  found  by  Dr.  Dimmock.  It 

does  not  appear,  and  it  should  not  be 

understood  from  anything  which  appears 

in  the  above,  that  we  know  all  the  spe- 
cies of  ants  in  Massachusetts ;  far  from 

it,  for  as  a  matter  of  fact  only  one  city 

and  a  part  of  four  small  country  towns 

have  as  yet  been  looked  over  to  any  ex- 
tent. So  if  we  ever  do  know,  some  one 

must  spend  at  least  twenty-five  years 
(in  Massachusetts  alone)  and  after  he 

has  got  through  another  observer  can 

begin  where  the  work  was  left  off  and 
will  find  all  that  he  wishes  to  do,  as 

there  will  always  be  new  problems  pre- 
senting themselves  for  him  to  solve  ;  for 

it  is  not  only  the  ants'  habits  and  the 
number  of  species  which  are  to  be  con- 

sidered, but  tlie  thousands  of  other  in- 
sects which  are  to  be  found  associated 

with  tliem.  The  following  are  all  the 

species  thus  far  found  to  inhabit  Mass. 

Formica  sanj;iiinfa  Lair.,  sulisp.  nibicunda 
Em. 

Formica  riifa  L.  olxscuripes  Ford. 

"  "     sul}sp.  integra  Nvl. 
"  exsectoides  Forel. 

"  pallide-fulva  Latr. 

"  "  "       .sul)sp.         schaiifussii 

Majr. 
Formica   pallido-fulva  sul)s]i.    nitidivenlris 

Em. 

Formica  pallidc-fiilva  siil)sp.    fuscata  Em. 
"        t'usca  L. 

"  "      var.  subsericca  Say. 
"  "      var.  .siibaenescens  Em. 
"  "      var.  neoclara  Em. 

"  "      siibsp.  subpolita  .M:i_\  r. 
"  lasioidcs  Em. 

"  "  var.  picea  Em. 
Lasius  nigcr  L. 

"  "       var.  americaniis  Em. 

"  "         "     ncoiiiger  Em. 
"        lirevicornis  Em. 

"        tlaviis  L.,  sul^sp.  myopes  I'orel. 
"        iimbralus  Ny!..  siilisp.  mixlus  Nvl. 
"  "  subsp.  a])hidicola  Walsh. 
"        claviger  Rog. 

Prenolepis  impaiis  Sav. 
"  par\ula  Mayr. 

Brachvmyrmex    lieeri    For.,  subsp.    depilis 
Em. 

Tritis  Campo}wtidae, 

Camponotus  Ijaeviatus  Sm. 
"  castaneus  Latr. 

"  "  siibsp.   americanus 
Mavr. 

Camjionotus  lierciileanus  L. 
"  "  subsp.  ligniperdus 

Latr. 

Campoiiotus  herculeaniis  var.  pictus  Forel. 

"  "  sid^sp.      pennsyl- 
vanica  Deg. 

Camponotus     marginatus    var.    nearcticus 
Em. 

Camponotius  marginatus  var.  minutus  Em. 

Poljergus    rufescens    Latr.,  subsp.  lucidiis 
Mavr. 

Tribe  Dolichodcrithic. 

Tapinoma  sessile  Sa\'. 

Tribe  Poiicihhic. 

Ponera  coarctata  Latr.,  subsp.  peiiiis\lvan- 
ica  Kuckl. 

Stigmatomnia  pallipes  llald. 

Tribe  My> 

'(far. 

Myrmecina  latreillei  Cuit..  siilisp.  ameri- 
caua  Em. 

Myrmecina  latreillei  Curl.,  var.  brevis]iin- 

osa  Em. 
Monomorium  minulum  Mayr.,  var.  mini- 

mum Buckl. 



2G2  PSYCHE. [October,  igoi 

Monomoriiim  pliaraonis  L.  Mvrmica  rubra  var.  sabuleta  Meiinert. 

Solenopsis  molesta  Sai-.  "  scabrinodis  var.  schencki  Em. 
Plieidole  pilifera  Rog.  Tetramoriiini  caespitiim  L. 
Stenamma  brevicorne  Mavr.  Cremaslogaster  liiieolata  Sav. 
Aphaeiiogaster  tennesseensis  Mavr. 

"  fulva  Rog. 
M\iinica  rubra  L,,  var.  sulcinodoides  Em. 

"  "       subsp.  scabrinodis  Nvl.  Strumigenys  sp. 

Tribe  Cryptoccridtte. 

LIFE    HISTORIES    OF    NORTH    AMERICAN    GEOMETRIDAE.— XXVI. 

BY    I[..\RR[Sl)N    O.    DYAR,    WA.SHINGTON,  D.  C. 

Ahopliila     poiitetaria      Ilarr.     {iiii/iiiiii;a/ii  with  liulhous  tips,  most  distinrt  on  tlie  bod^'. 

Pack.).      Tiiis    injurious    ]ar\;i    has    lioen    dc-  Moderate,   ratlier    robust,  not   elongated,  the 
scribed  in   a  gener.-d   way    liy   tlte    principal  central  segments  not  longer  than  thick.  Feet 
writers    on    economic    entomology    and    its  normal,  moderately    developed,    but    a    very 

habits  have  been  made   known.     Eggs   were  short,  unused  pair  on  joint  9  marked  in  black 
received  at  the   Department    of    Agriculture  like  the  plantae  of  the  other  abdominal  feet, 

from  W.  R.  Smith,  liaving  evidentlj   passed  Shields  membranous;  cervical  shield  divided' 
the  winter.     Tliey   l]alclied    April    iSth    and  into    two    semicircular    parts,    the    flat   side 

were    matured   in    May.     Wild    larvae    have  anteriorly,   smoky,  darker  on  the  edges,  bor- 

been  found  by  mc  as  late  as  June  6th  at  Bell-  dcred   hy  blackish    tubercles;  anal  plate  and 

port,    N.    ̂ ■.,   feeding   on    oak    and    hickory.  leg  shields  unmarked,  faintly  smoky.     Body 
Tlie  present  larvae  were  fed  on  apple.  greenish  yellow,  striped   with   smoky   black- 

E<fg.     Laid  in  a   dense  mass  twice  as  long  ish  in  broatl  dorsal  (reaching  but  not   enelos- 
as   broad,  reaching   half  \yay  around  a  twig.  ing  tubercles  i  and  ii),  broad  subdorsal  and  a 

Subcylindrical,   flattened,   basal  end  a    little  broad  shade   below   the   subventral   fold,  dif- 

roundcd,  slightly  annularly   bulging ;  micro-  fused  ventrally.    Tubercles  distinct,  rounded, 

pylar  end  truncate,  liroadly  rimmed,  the  cen-  little  elevated,  black  in  pale  rings.     Thoracic 
ter  elliptical,  a   little  depressed  with  a  niicro-  feet  pale,  faintly  sujoky.     With   growth   the 

pylar  depressed  dot.     Surface  slightly   shin-  dark   shades   become   fainter    and    the    larva 
ing,    obscurely    reticulate,    the  truncate  end  looks  green  with  obscure  paler  lines, 
irregularly    shagreencd,    sometimes    dotdjly  Stage  II.     Mead    rounded,   erect,   slightly 
ringed.     I^eaden   gray,  uniform   for  a   single  bilobed,    flattened   before;   very    pale    green, 

egg,  though  the    flat    topped    mass    looks    a  immaculate  or  the  lobes  faintly  gray  shaded  ; 
little  mottled.     Size  .6X.55X.4  mm.  width  about  .6  mm.     Ocelli  black,  not  large  ; 

Stage    I.     Head     round    with    full     lobes,  clypeus  rather  high.     Body   cylindrical,  nor- 
hroadened  abo\e,  the  mouth   projecting,  the  mal,  not  elongated  ;  feet  normal  with  a  short, 

clypeus  rather  high,  held   nearly  erect;  pale  unused  pair  on  joint  9,  which,  however,  bear 

luteous,   the  sutures   narrowly  and   the    pos-  crochets;  claspers  pale.      Tubercles   slightly 
terior  rim   of  lobes  and  mouth  brown  ;  ocelli  elevated    but    concolorous,    not    contrasted  ; 

black  ;  width  .3  mm.     Setae   short    and    pale  setae  short,  pale.     Green   with  scarcely  paler 
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whitisii  lines,  the  space  between  more  or  less  Abdominal  feet  of  joint  9  well  formed  but 

distinctly  shaded  with  blackish.  The  lines  small.  Spiracles  hlacU  ringed;  siil)vcntral 

are  subdorsal,  double,  the  upper  narrow,  ob-  tubercles  blackish  ;  thoracic  feet  pale, 
scure;  lateral;  subventral,  a  shade  on  tlie  Singe  IV.  Head  whitish  green  ;  width  1.8 

fold.  Feet  pale;  spiracles  black.  mm.  IJody  smooth, green,  setae  snuill,  pale  f)b- 
Stage  III.  Head  rounded,  slightly  bi-  scure  ;  dorsal  vessel  dark  ;  a  distinct,  straight, 

lobed,  a  little  oblique,  whitisli,  faintly  green,  white  subdorsal  line,  the  dorsal  sp.'ice  with 
immaculate  or  with  gray-green  reticulatic^ns  ii  regular,  niiiklctl,  dotted,  white  marks;  a 
on  the  inner  sides  of  the  lobes;  \\idth  i.i  narrow  lateral  white  line,  the  space  ;d)ove 

mm.  Body  as  before,  pale  green,  white  obscurely  while  blotched;  while  niotllings 

lined,  subdorsal,  lateral  and  broad  substig-  stigmatally  and  subventrally  scarcely  segre- 
matal  of  pale  greenish  white,  the  spaces  be-  gated  into  a  line  above  the  subventral  fold, 
tween,  especially  the  broad  dorsal  one,  more  Spiracles  finely  black  ringed.  The  larvae 

or  less  darkly  shaded  with  grayish  black,  the  rest  out  straight  on  the  back  of  a  leaf.  The 
venter  not  connectedly  so.  Cervical  shield  feet  on  joint  9  have  five  long  crochets  on 

dark,  anal  plate  pale.  Tubercles  elevated,  the  posterior -side,  those  of  to  have  a  set  of 
rounded,  distinct  but  concolorous  ;  set;ie  hooks  before  and  behind,  broken  on  the  in- 
short,  stiff,  dusky,  i    and  ii  in  line,  iii    rather  side  by  the  large  planta. 
before  tlie  spiracle,  iv  at   the    lower  corner,  v  Pupation  in  the  earth,  the  moths  emerging 

before  and    vi  behind,   vii   a   group   of    three  the  fall  ot   the   same  \ear.     Specimens  from 

setae,  not  scattered;   all    normal  ami   Xoctui-  Lily  Lake,  111.,  and  Ijellport,  N.  Y. 
form,    the    segment     not     being    elongated. 

The  Butterflies  of  the  Eastern  United  States  and  Canada 
With  special  reference  to  New  England.     By  S.\mi;el  IL  ScroDiiU. 

Illustrated   with   96  plates  of   Butterllies,  Caterpillars,   Chrysalids,  etc.  (of   which   .|  i    are 

colored)  which  imlude  about  2,000  Figures  besides  Maps  and  portraits.      1958  Pages  of  Text. 

\'ol.    I.     Introduction;  Nympbalidae. 
Vol.  I.     Remaining  Families  of  Butterflies. 

Vol.  3.     Appendix,  Plates  and  Inde.x. 

The  set.  3  vols.,  royal  8vo.  half  levant.  $7^00  art. 

HOUGHTON,   MIFFLIN    &    CO.,   4    P;uk   St.,    Boston,   Ma,s,s. 

Guide  to  the  Genera  and  Classification  of  the  Ortlioptera  of  North  America 

north  of  Mexico.     By  Sa.muel  H.  .Scudder.     90  pp.     8°. 
Contains  keys  for  the  determination  of  the  higher  groups  as  well  as  tlie 

(nearly  200)  genera  of  our  Orthoptera,  with  ftill  bibliographical  aids  to  fiirtlier 

study.     Sent  by  mail  on  receipt  of  price  (fi.oo). 

E.  W.  WHEELER,  30  Bovlston  Strekt,  Ca.mekiugi;,  Ma.ss. 
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Address  Psyche,  Cambridge,  Mass. 
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Published  by  Henry  Holt  &  Co.,  New  York 
Scudder's  Brief  Guide  to  the  Com- 

moner Butterflies. 

By  Samuel   H.    Scudder.     xi  +  206  pp. 
i2mo.    $1.25. 
An  introduction,  for  tlie  young  student,  to 

the  names  and  sometliing  of  tiie  relation.ship 

and  lives  ot" our  commoner  ijullerflies.  The 
author  has  selected  for  treatment  the  butter- 

flies, less  than  one  hundred  in  number,  which 
would  be  almost  surely  met  with  by  an  in- 

dustrious collector  in  a  course  of  a  year's  or 
two  year's  work  in  our  Northern  States  east 
of  the  Great  Plains,  and  in  Canada.  While 
all  the  apparatus  necessary  to  identify  these 
butterflies,  in  their  earlier  as  well  as  perfect 

stage,  is  supplied,  it  is  far  from  the  author's 
puipose  to  treat  them  as  if  they  were  so  many 
mere  postage-stamps  to  be  classified  and  ar- 

ranged in  a  cabinet.  He  has  accordingly 
added  to  the  descriptions  of  the  difterent  spe- 

cies, their  inost  obvious  stages,  soine  of  the 
curious  facts  concerning  their  periodicity  and 
their  habits  of  life. 

Scudder's  The  Life  of  a  Butterfly. 
A  Chapter  in  Natural  History  for 
the  General  Reader. 

By  Samuel  H.  Scudder. 

$1.00. 

186  pp.      i6mo. 

In  this  book  the  author  has  tried  to  present 
in  untechnical  langviage  the  story  of  the  life 
of  one  of  our  most  conspicuous  American 
butterflies.  At  the  same  time,  by  introduc- 

ing into  the  account  of  its  anatomy,  devel- 
opment, distribution,  enemies,  and  seasonal 

changes  some  comparisons  with  the  more  or 
less  dissimilar  structure  and  life  of  other  but- 

terflies, and  particularly  of  our  native  forms, 
he  has  endeavored  to  give,  in  some  fashion 
and  in  brief  space,  a  general  account  of  the 
lives  of  the  whole  tribe.  By  using  a  single 

butterflv  as  a  special  text,  one  may  discoiu'se 
at  pleasure  of  many;  and  in  the  limited  field 
which  our  native  butterflies  cover,  this  meth- 

od has  a  certain  advantage  from  its  simplicity 
and  directness. 
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THE  SPECIES  OF  GRVLLUS  ON  THE  PACIFIC  COAST. 

RV  SAMUEL  H.   SCUDDER,  CAMBRIDGE,   MASS. 

The  basis  of  this  study  is  the  collec-  lection.     I  have  seun  no  specimens  from 
tion  of  crickets  made  a  few  summers  ago  Alaska. 

by  Mr.  A.  P.  Morse,  from  Victoria,  B.  The    species  found    here  are  four  in 

C,    to    San  Diego,    Cal.      I    have    used  number  and    may  be  separated    by  the 

also  the   material  previously  in   my  col-  following  table. 

Tabic  of  the  spciies  of  Grvlliis  found  on  tlic  Pacific  Coast ,  north  of  Mexico. 

a',     (jeneral  effect  of  coloring  fuscous  or  black.      Lower  margin  ot  lateral  lobes  of 
pronotum  arcuate,  a  little  oblique  ;   branches  of  mediastinal  vein  of  tegmina  gener- 

ally three,  sometimes  four  in  number;   tympanum  of  outer  face  of  fore  tibiae  elon- 
gate, much  more  than  twice  as  long  as  broad,  of   inner  face  long  ovate  or  elongate; 

upper  inner  calcar  of  hind  tibiae  distinctly,  sometimes  much,  shorter  than  the  inter- 
mediate calcar. 

/''.    Tegmina  very  dark   testaceous,  fully  as  long  as   the  body,  the  wings,  except 
rarely,  much  longer  ;    pronotum  nearly  twice   as  broad   as  long,  the  hind  margin 

faintly  angulate  ;    upper  inner  calcar  of   hind  tibiae  scarcely  more  than   half  as 

long  as  intermediate  calcar  ........        intc::;er. 

h?  Tegmina  black,  very  rarely  as  long  as  the  body,  the  wings  not  surpassing 

them  except  in  such  cases  ;  pronotum  not  more  than  half  as  broad  again  as  long, 

the  hind  margin  straight  ;  upper  inner  calcar  of  hind  tibiae  fully  three  fourths 

as  long  as  intermediate  calcar. 

c^.  Somewhat  larger.  Tegmina  generally  shorter  than  the  body,  especially  in 
the  female,  with  light  colored  humeral  stripe,  especially  distinct  in  the  female, 

the  apical  area  beyond  the  male  tambourine  almost  as  long  as  its  basal  breadth; 

pronotum  more  villous  ;  femora  considerably  stouter:  generally  six  spines  on 
inner  side  of  hind  tibiae.  ........        voca/is. 
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r.  Somewhat  smaller.  Tegmina  always  shorter  than  the  body,  without 

humeral  stripe,  the  apical  area  beyond  the  male  tambourine  much  shorter  than 

its  basal  breadth ;  pronotum  less  villous ;  femora  not  so  stout ;  generally  five 

spines  on  inner  side  of  hind   tibiae.  ....         pcniisylvankus. 

a'.  General  effect  of  coloring  testaceous.  Lower  margin  of  lateral  lobes  of  prono- 
tum straight  and  distinctly  oblique  ;  branches  of  mediastinal  vein  of  tegmina  at 

least  four  in  number ;  tympanum  of  outer  face  of  fore  tibiae  not  (or  but  little)  more 

than  twice  as  long  as  broad,  of  inner  face  subcircular ;  upper  inner  calcar  of  hind 

tibiae  scarcely  shorter  than  intermediate  calcar.  ....         assimilis. 

Gryllus  integer  sp.  nov. 

Moderatelv  slender,  not  very  large,  with 

piceous  body.  Head  rather  large  and  full, 
but  with  the  vertex  not  prominent,  no  broader 
than  the  pronotum,  wholly  black.  Pronotum 

delicately  and  briefiv  \'illous,  nearly  twice  as 
broad  as  long,  with  nearly  parallel  sides,  the 

front  margin  truncate  or  faintly  and  broadly 
emarginate,  the  hind  margin  faintly  and 

roundly  angulate,  with  a  feeble  median  im- 
pressed line  not  reaching  the  hind  margin, 

the  lower  margin  of  the  lateral  lobes  a  little 

oblique  and  arcuate.  Tegmina  fully  as  long 
as  the  abdomen  in  both  sexes,  nearly  uniform 
dark  testaceous,  the  mediastinal  vein  with 

three  or  four  branches;  wings,  except  rarely, 
caudate.  Legs  black  or  blackish  fuscous,  the 

hind  tibiae  more  or  less  tinged  with  testa- 
ceous, the  hind  femora  moderately  stout  only, 

the  hind  tibiae  rather  short,  commonly  with 
five  spines  on  the  inner  margin,  the  upper 
inner  calcar  scarcely  more  than  half  as  long 

as  the  intermediate  calcar.  Ovipositor  con- 
siderably longer  than  hind  femora. 

Length  of  body,  (J,  iS  mm.,  $,  17  mm.; 
pronotum,  $,  3  mm.,  9,  3.5  mm.;  breadth 
of  same,  (J,  5.75  mm.,  ?,  6  mm.;  length  of 

tegmina,  $,  12.5  mm.,  J,  10  mm.;  hind  fe- 
mora, (J    $,  10  mm.;   ovipositor,  13.5  mm. 

II  (?,  8  ?.  West  Berkeley,  Cal., 

Aug.  20  (Morse);  San  Francisco,  Cal., 

Aug.  19  (Morse);  South  Santa  Monica, 

Cal.,    July    30    (Morse)  ;    Los  Angeles, 

Cal.,  July  29  (Morse);  San  Diego,  Cal. 

(Crotch);  California  (Edwards).  I 

have  also  specimens  (not  used  in  de- 
scribing) from  San  Francisco  (Edwards); 

Sonoma  and  Marin  Cos.  (Osten  Sacken)  , 

and  Santa  Barbara,  Cal.  (Cooper);  as 

well  as  from  Oregon  (Edwards)  ;  New 

Mexico:  Mesilla  (Cockerell,  Morse), 

Las  Cruces  (Cockerell),  Ft.  Buchanan 

(Nevin),  and  Organ  Mts.  (Wooton)  ; 

Colorado:  southern  Colorado  (Carpen- 
ter); and  Texas:  Pecos  River  (Pope). 

Dallas  (Boll).  San  Antonio  (Palmer), 

Gulf  Coast  (Aaron),  and  central  Texas 

(Belfrage).  I  have  both  macropterous 

and  brachypterous  forms  from  all  these 

states,  excepting  Colorado,  from  which 

I  have  only  brachypterous. 
It  differs  from  the  other  Pacific  coast 

species  in  the  contrasted  color  of  prono- 
tum and  tegmina,  and  further  from  G. 

pennsylvaiiicHS  in  the  broader  pronotum 
and  in  that  the  frontal  suture  of  the 

head  is  broadly  and  uniformly  obtusan- 
gulate  and  not  centrally  rectangulate. 

Gryllus  vocalis  sp.  nov. 

Moderatuh  stout,  moderately  large,  with 

piceous  body.  Head  rather  large  with  prom- 
inent vertex,  a  little  broader  than  the  prono- 
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turn,  wholly  black.  Pronottiin  lielicatelv  and 

briefly  villous,  about  a  third  as  broad  again 
as  long,  broadest  in  the  middle  b_v  the  gently 

and  regularly  convex  sides,  the  front  and 

hind  margins  truncate,  with  a  median  im- 

pressed line  failing  to  i-each  the  hind  margin, 
the  lower  margin  of  the  lateral  lobes  a  little 

oblique  and  arcuate.  Tegmina  nearly  cover- 

ing (i?)>  oi"  somewhat  shorter  than  (?)  the 
abdomen,  black  with  a  fulvous  or  flavous 

humeral  stripe  especially  distinct  in  the  fe- 
male, the  apical  area  beyond  the  male  tam- 

bourine almost  as  long  as  its  basal  breadth, 
the  mediastinal  vein  with  three  branches ; 

wings  generally  no  longer  than  the  tegmina, 

but  sometimes  surpassing  a  little  the  abdo- 
men. Legs  black,  the  hind  pair  more  or  less 

ferruginous  especially  in  the  female,  the 

hind  femora  stout,  the  hind  tibiae  with  gen- 
erally six  spines  on  the  inner  side,  the  upper 

inner  calcar  fully  three  fourths  as  long  as  the 
intermediate  calcar.  Ovipositor  about  as 

long  as  the  hind  femora. 

Length  of  body,  (J,  21.5  mm.  ;  ?,  21  mm. ; 
pronotum,  $,  4.5  mm.,  $,4  mm.;  breadth  of 

same,  (J,  6mm.,  $,  5.25  mm.;  length  of  teg- 
mina, $.  12  mm.,  ?,  to  mm.;  hind  femoral 

J  ?,  13  mm.  ;  ovipositor.  12.5  mm. 

6  (?)  3  ?  ■  Palm  Springs,  Cal..  July 

13,  14  (Morse);  Los  Angeles,  July  29 

(Morse). 
In  this  species,  the  tegmina  of  the 

male  are  almost  as  long  as  the  abdomen 

and  the  wings  usually  no  longer;  in  the 

female  the  tegmina  are  considerably 

shorter  than  the  abdomen  and  the  wings 
short  so  far  as  seen.  It  differs  from  the 

other  species  by  the  distinct  humeral 

stripe  of  the  tegmina,  especially  distinct 

in  the  female,  and  in  its  stouter  legs.  It 

further  differs  from  G.  inhxer  in  the 

color  of  the  tegmina,  their  lesser  length 

and  shorter  postspecular  area,  and  in  the 

narrower  pronotum  which  is  less  villous  : 

and  from  G.  peimsylvanicus  (as  occur- 
ring on  the  Pacific  slope)  in  size,  in  the 

rather  broader  pronotum,  which  is  less 

villous,  and  its  longer  postspecular  area 
of  the  tegmina. 

Gryllus  pennsylvanicus. 

Grylliis pennsylvankus  Burm.,  Handb. 
ent.,ii,  734  (1838). 

This  is  the  most  widely  distributed 

species  of  Gryllus  in  the  United  States 

and  appears  to  be  the  only  Atlantic  spe- 

cies *  found  on  the  Pacific  coast,  where 
it  is  much  more  common  in  the  north 

than  in  the  south.  Mr.  Morse  brought 

home  specimens  from  Mctoria,  B.  C, 

Sept.  29  ;  Tacoma,  Sept.  25,  and  Tenino, 

Wash.,  Sept.  24;  Drain,  Sept.  11,  Divide 

(Cottage  Grove),  Sept.  12,  Corvallis, 

Portland,  Sept.  19,  and  Philomath,  Or., 

Sept.  15;  and  Lancaster,  Cal.,  July  31. 

I  have  besides  seen  specimens  from  Van- 
couver Isl.  (Edwards).  British  Columbia 

(Crotch),  Oregon  (Edwards),  and  the 

following  localities  in  California  —  Mt. 
Shasta,  Soda  Springs,  San  Francisco 

(Edwards,  Behrens),  Santa  Barbara 

(Edwards),  Colorado  River,  July  28 

(\V.  Somers),  Mohave  River  (Palmer), 

San  Diego  (Crotch,  Webb). 

It  is  more  uniformly  black  than  any 

of  the  other  California  species  and  dif- 

fers from  all  of  them  in  its  shorter  teg- 
mina and  alwa\s  (so  far  as  I  have  seen 

them)  short  wings ;  it  is  also  peculiar 

for  the  bent-arcuate  rather  than  simply 

*  Unless  G.  assriiii/is  is  found  on  the  Atlantic   coast. 
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arcuate  fiddle-bow  of  the  male  tegmina. 

Though  found  by  Mr.  Morse  at  numer- 
ous localities  it  was  nowhere  taken  by 

him  with  an)'  of  the  others. 

Gryllus  assimilis. 

Achcta  assimilis  Fabr.,  Syst.  ent.,  2S0 

(1775)- 
Gryllus  {Ac/icfa)  assi/nilis  Goeze,  Ent. 

beytr.,  ii,  87   (1778). 

Gryllus  assimilis  Oliv.,  Encycl.  me'th., 
vi,  634  (1791). 

Both    long-winded    and    short-winged 

forms  occur.  It  was  taken  by  Mr. 

Morse  in  California  only,  at  Raymond, 

Aug.  16,  South  Santa  Monica,  July  30, 
and  Palm  Springs,  July  13. 

It  differs  from  the  others  at  first  glance 

by  its  general  testaceous  coloring,  and 
differs  also  in  the  straight  oblique  cut 

of  the  lower  margin  of  the  lateral  lobes 

of  the  pronotum  and  the  greater  length 

of  the  upper  inner  calcar  of  the  hind 

tibiae.  The  only  United  States  speci- 
mens which  I  have  seen  are  from  Cali- 

fornia. 

SOME  NEW    RECORDS    OF    THE    NEW   ENGLAND    FORMICIDAE. 

BY  GEO.  B.  KING,  LAWRENCE,  MASS. 

So  little  is  known  of  the  geographical 

distribution,  and  in  fact  the  existence  of 

our  ants,  even  in  a  general  way,  that  it 

seems  very  important  to  record  any  in- 
formation bearing  upon  any  new  localities 

for  the  various  known  species.  And  any 

fact  treating  upon  their  peculiar  habits 

is  always  interesting.  Dr.  George  Dim- 
mock  collecting  in  Springfield,  Mass.,  and 

vicinity  for  Coleoptera  larvae  in  a  quiet 

way  as  opportunity  would  permit,  sent 
me  such  ants  as  he  found  from  time  to 

time.  The  following  notes,  therefore 

for  the  most  part,  are  the  results  of  his 

labors.  Where  no  further  locality  is 

given,  Springfield  should  be  understood. 

Camponotus  laevigatus  Em. 

"  castaneus  Latr.  subsp.  amcri- 
caiius  Mayr.  (Mt.  Tom,  Mass.). 

Campojiotus  herculaneus  L, 

Camponotus  herculaneus  L.  var.  pictus 

For.  (Mt.  Tom,  Mass.) . 

Camponotus  herculaneus  peiinsylvanii  us 
De  Geer. 

Camponotus  marginatus  var.  ncarcticus 

Em. 

Formica  sanguinea  Latr.  subsp.  rul>i- 
cunda  Em.  (Springfield  and  Holyoke, Mass.). 

Formica  rufa  L.  var.  obscuripcs  For. 

(Mt.  Tom,  Mass.). 

Formica  rufa  subsp.  Integra  Nyl. 

"       exsectoides     For.     (Mt.     Tom, Mass.). 

Formica  pallide-fulva  Latr.  (Mt.  Tom, Mass.). 

Formica  pallide-fulva ,  subsp.  schaufus- 
sii  Mayr.  (Mt.  Tom,  Mass.). 

Formica  fusca  L.  var.  subscricca  Say. 

(Mt.  Tom  and  Springfield,  Mass.). 
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Lasiiis  niger  L.  var.  americaiius  Em. 

(Mt.  Tom  and  Springfield,  Mass.). 

Lasins  iii^er  var.  ncoiiigcr  Em.  (West 

Springfield,  Mass.). 

Lasins flavusyiz.-^x.  (Mt.  Tom,  Mass.). 

"  claviger  Rog.  (Springfield  and 
West  Springfield,  Mass.). 

Prenolepis  imparls  Say. 

Tapinoma  sessi/c  Say  (Springfield  and 
Mt.  Tom,  Mass.). 

Ponera  coaii/afa,  subsp.  pcnitsylvanica 

Buckl.    (Mt.  Tom,  Mass.). 

Monomoruiii  pliarapiiis  L.  (Springfield, 
Mass.)  Det.  Dim  mock. 

Pht'idolc  pilifera  Kog.  var.  (West 
Springfield,  Mass.).  Taken  by  Mr.  Fred 
Knab. 

Aphacnogaster  tcwiessccnsis  Mayr.  ( Mt. 

Tom,  Mass.). 

Aphaenogastcr  fidva  Rog.  (Mt.  Tom 

and  Springfield,  Mass.). 

Tctramoriuin  caespititm  L.  (Springfield, 

Mass.)  Det.  Dimmock. 

Crcmastogastcr  lincolata  Say.  (Spring- 
field, West  Springfield,  Belchertown  and 

Mt.  Tom,  Mass.). 

The  following  species  Dr.  Dimmock 
has  found  in  Connecticut:  — 

Formica paliiJe-fuh'a  subsp.  siiiaiifussii 
Mayr. 

Formica  fusca  L.  var.  subscricca  Say. 

(Suffield,  Conn.). 

Crcmastogastcr  lincolata  Say  (Sufiield, 

Conn.). 

Stigmatomma  lumnlosiim  Prov.  (Suf- 

field, Conn.)  Seemingly  a  very  rare  spe- 
cies, recorded  from  Canada.  I  think  this 

is  the  first  record  of  its  being  found  in 

the  U.  S.  This  species  and  S. pallifera 
Hald.  wliich  we  find  in  Mass.  are  the 

only  two  species  of  the  genus  found  in 
North  America.  The  genus  contains 
ten    species. 

The  other  species  previously  recorded 

from  Conn,  are  Myrmica  scabrata  Buckl., 

Formica  am  erica  i/a  Buckl.,  F.  giia7'a 
Buckl.,  F.  sc//a/////ssii  Mayr.,  F.  subscricca 

Say  (Hartford),  F.exsccfoidcs  For.  (Hart- 

ford and  Cromwell),  /''.  nihiciiiida  Em. 
(Cromwell)  and  Polycrgus  luciJus 
Mayr. 

I  may  also  permit  myself  to  record 

some  ants  found  by  me  in  New  Hamp- 
shire, while  on  brief  collecting  trips. 

The  following  were  all  found  at  Canobie 

Lake,  N.  H.:  Campoiiotus  pennsylvani- 

ciis,  C.  pieties,  Formica  exscctoidcs,  F.  subsc- 

ricca, F.  pallidc-fiilva,  F.  intcgra,  F.  riibi- 
ciitida,  Lasiiis  amcricatius,  L.  iieoniger, 

L.  flaviis,  L.  claviger,  Tapinoma  sessile, 

Stigtiiiitoinma  pallipcs,  Solcnopsis  molcsta. 

Aphacnogaster fitlva  and  Cremastogaster 

lincolata.  August  of  this  year  while  on  a 

brief  vacation  at  West  Ossipee,  N.  H., 

these  species  were  observed.  Near  the 
base  of  Mount  Whittier  were  For/nica 

subsericca,  Aphacnogaster  fuhca,  Lasiiis 

flams,  and  Solcnopsis  molesta,  the  latter 

living  at  one  side  of  a  nest  with  Aphae- 

nogastcr fnh-a.  Lasiiis  americainis  was 
quite  common  in  the  grass  fields  and 

along  the  road  sides.  Near  the  top  of 

Ossipee  Mountain  were  a  few  small  nests 

of  iMsiiis  flavus  and  Formica  subsericca. 

I  had  however  very  little  time  for  ob- 
servation. 



PSYCHE. [November,  igoi 

SOME  INSECTS    OF  THE    HUDSONIAN    ZONE    IN  NEW  MEXICO.— V. 

At  the  end  of  June,  1901,  a  further 

exploration  of  the  Hudsonian  Zone  was 

made  resulting  in  a  number  of  additions 

to  the  list  of  insects  occurring  there. 

The  locality,  as  before,  was  the  top  of 

the  Las  Vegas  Range,  between  the 

Pecos  and  Sapello  Rivers,  at  an  altitude 
of  about  1 1000  ft. 

The  exact  locality  of  the  moth  doubt- 
fully reported  as  Sieiwptilia  exclamafionis 

was  revisited,  and  perfect  specimens  of 

what  is  presumed  to  be  the  same  species 

were  taken.  A  preliminary  examination 

shows  that  they  belong  X.0  Platyptilia,  and 

are  very  near  P.  cosmodadyla,  a  species 

originally  described  from  Europe. 

The  principal  addition  to  the  list  of 

butterflies  was  Chioiwbas  c/ny.xiis,  which 

was  quite  abundant  in  an  open  rocky 
meadow.  This  must  be  its  southern 

limit.  A  single  Thanaos  was  taken 

June  27  ;  Dr.  Skinner  identifies  it  as 

7 .  persiiis  Scudder,  <J .  The  species 

goes  north  to  Montana. 

Ciilex  impiger  Walk.,  was  found  breed- 
ing in  quantities,  this  being  perhaps  the 

highest  altitude  at  which  mosquitoes 
have  been  observed  to  breed. 

A  great  surprise  was  the  capture  of  a 

single  worn  example  of  Terias  mexicana. 

This  insect  is  known  as  a  great  wanderer, 

and  of  course  does  not  breed  in  any  bore- 
al zone.  A  tattered  Euptokta  daiidia 

was  also  secured. 

An  addition  to  the  list  of  bumble-bees 

was  Bombus  apposifus,  which  is  common 
in  the  Canadian  zone  below. 

T.  D.  A.  COCKERELL. 

MiCROLEPIDOPTERA. 

The  following,  collected  at  the  end  of 

June,  1901,  were  kindly  identified  by 

Mr.  Aug.  Busck,  Unfortunately  they 

were  in  poor  condition. 

Gnorhnoschema  sp.  (possibly  Iriocel- klla). 

Gnoriinoschema  sp.  (now?)  Also  seen 

by  Mr.  Busck  from  Colorado. 

Phitt'lla  maculipennis  Curtis. 
ColeopJiora  sp. 

Monopis  sp.  (probably  rustkclla  Hbn.) 

Hymenoptera. 

by  henry  l.  viereck. 

The  following  is  a  list  of  interesting 

records    furnished    by    specimens    col- 
lected  by  Prof.  T.   D.   A.  Cockerell  on 

top  of  the  Las  Vegas  Range,  N.  M.  (alt. 
1 1000  ft.). 

Fam.  Crabronidae. 

Ectciniiius  motitanns  Cr.,  one  $  ,  June 
27- 

Ectemiiins parviilus  Pack,  one  $  ,  June 
27- 

Xcstocrahro  sexmaculatiis  Say.  one  9  , 

June  29. 
Xestociabro    trifasciatiis    Say,  one    $ , 

June  27. 
Fam.  Pempkredonidae. 

Mimesa  crcssoiiiiVixcV.,  one  ?  ,  June  27. 
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Fam.  Sphegidae. 

Psammopliila    liictitosa    Sm.,    one     9  , 

June  27. 
Fam.   PoMPiLiDAE. 

I'oiiipiliis  tfucbrosiis  Cr.,  one   9  ,  June 
26. 

Pompiliis  lepidus  Say,  one  9  ,  June  29, 

described  from  Mexico,  otlier  speci- 
mens in  the  Collection  of  the  Ameri- 

can B^ntomological  Society  are  from 
Florida  and  Colorado. 

Fam.  Sapygidae. 

Sapyga  centra/a  Say,  one  <J ,  June  27. 
Fam.  EuMENiDAE. 

Odyncnis  frakrnus  Say,  one  <J ,  June 

27- 
Fam.  Selandriidae. 

Poecilostoma  iiifcrentia   Nort.,  one    $ , 

June  27. 
Fam.  Tenthredinidae. 

Tcnthrcdopsis  aitractus  Nort.,  one  9- 

Smaller  than  Norton's  unique  type 
(in  Coll.  Am.  Ent.  Soc.)  from  the 

English  River,  Canada. 
Tenthredo  nupcra  Cr.,  one  $  ,  June  29 

Labidia  origiiutlis  Nort.,  two  9)JnHe 
27- 

LIFE    HISTORIES    OF    NORTH    AMERICAN   GEOMETRIDAE.—XXVH. 

BY    HARRISON    G.    DYAR,    WASHINGTON,  D.  C. 

Sahiilodcs  iraiisi'crsata  Drury.  The  ma- 
ture larva  has  been  figured  and  described  hy 

Peale,  Packard,  Goodell  and  Bruce. 

Eg-ff.  Elliptical,  flattened  above  and  below, 
truncation  rather  large  and  marked,  the  other 

end  depressed.  Shining  light  green,  turning 
dark  red.  Nearly  smooth,  the  reticulations 

fine,  obscure,  rounded  hexagonal,  nearly  ob- 
solete and  not  raised,  the  angle  pores  showing 

as  faint  whitish  dottings,  slightly  roughening 
the  surface.  Size  .9X-7X.6mni.  Hatched  in 

nine  days.     Laid  adherent  to  the  surface. 

Stasfi-  I.  Head  rounded,  flattened  before, 
month  squarely  projecting.  Dark,  sordid, 
luteous  brown,  darker  on  the  sides;  slightly 

bilobed;  held  obliquely.  Body  slender,  cy- 
lindrical, moderately  elongate,  greenish  white 

on  the  sides,  dorsally  and  ventrally  broadly 

striped  in  purplish  brown,  the  dorsal  band 
widened  a  little  on  the  prothorax.  No 
shields;  tubercles  and  setae  minute.  Feet 
dark  brown,  normal. 

Staire  II.     Much    as    before.      Head    dark 

brown,  epistoma  paler;  width  .6  mm.  Body 
slender,  dark  brown  dorsally  and  ventrally, 
the  dorsal  band  with  traces  of  pale  subdorsal 

linings.  Sides  sordid  white,  greenish  from 
the  food;  tubercles  and  setae  minute;  feet 

dark.  The  head  is  rounded,  scarcely  bilobed, 

clypeus  depressed,  mouth  squarely  and 

shortly  projecting;  antennae  distinct,  pale. 

Stage  III.  Head  squarely  rounded,  slight- 
ly bilobed,  obliquely  erect;  heavily  brown 

reticulate,  solidly  shaded  over  the  face,  partly 
whitish  on  the  sides;  antennae  pale;  width 

I.I  mm.  Body  moderately  elongate,  normal ; 
dorsum  and  venter  broadly  brown,  finely 
lined  in  an  obscure  paler  shade,  the  venter 

diluted  with  greenish,  strongly  brown  onlv 

centrally.  Subventral  fold  broadly. greenish 
white.  Feet  pale,  the  abdominal  ones  daik 
marked  within. 

Stage  IV.  Head  rounded,  scarcely  bilobed, 

erect,  free;  uniformly  dark  brown,  the  an- 

tennae whitish  ;  width  1.5  mm.  Body  mod- 
erate, normal,  angled  dorsally  at  joint  3;   tu- 
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bercles  ii  ot  joints  8  and  12  on  a  rounded 

papilla,  the  other  tubercles  slightly  or  n
ot 

prominent.  Brown,  dark  dorsally,  wo
od- 

brown  and  yellowish  ventrally,  finely  wave
r- 

inglv  and  narrowly  lined  in  dark  brow^n  ;
  sub- 

ventral  fold  sordid  bluish  white  on  joints  S 

to  10;  a  white  stigmatal  band  on  joints  2  to 

4  and  10  to  13,  composed  of  a  vague  shadi
ng 

through  which  run  fine  whitish  lines.  F
eet 

colored  like  the  venter,  tho.se  of  joint  13  with 

a  white  line.  Spiracles  black  ringed.  
Tu- 

bercles and  setae  black,  the  latter  short. 

Stage    V.      (interpolated.)    Head  rou
nded, 

flatten^'ed,  sometimes  held  fiatly  ;  mouth  short, 

antennae  small.     Brown,  obscurely   mot
tled 

with  darker  ;  a  pale  line  at  the  base  o
f  the 

clypeus  to  ocelli,  the  sides  below  
and  labium 

pale;  width  2.1   mm.     Body   flattened 
   cylin- 

drical, thoracic  feet  moderate,  appressed,  the 

abdominal  ones  large.     Tubercle  ii  of  j
oint 

8  conicallv  produced,  of  .12  similar,  
but  the 

pair    more    approximate,  a  pair    of  
  subanal 

prongs;  else  smooth,  the  other  t
ubercles  not 

elevated.     Brown,  the  dorsum  uniform
ly  and 

smoothly  so  except  in  a  distant  
white  half- 

ring  before  the  lump  on  joint  8  an
d  whitish 

fine  linings  on  the  thorax  and  joints 
  10-13. 

Subvenlral  fold  narrowly  whitish  line
d  ;  ven- 

ter pale,  blotched   in  red,   finely   dark   l
ined 

and  with  the  tubercles  dark.     Venter  of 
 joints 

10-13  broadly  whitish;  a  series  of
  medioven- 

tral  elongate,  dark  brown  patches.
 

Sia<^e  VI.  Less  smoothly  purplish  brow
n, 

more  wood-brown,  and  more  lined  d
orsally. 

Head  2.6  mm.  Reddish  and  white  poi
nts  at 

the  dorsal  tubercles.  Joint  3  held  in  a
  collared 

shape,  lumpv  on  the  sides  and  
red  streaked 

there.  Feet  bunched  and  head  held  
erect  or 

else  the  head  held  flatly  without  th
e  collared 

prominence  on  thorax.  Half  ring  
before  the 

lump  on  joint  S  distinct,  white,  
the  tubercles 

ii  of  this  segment  dark.  Dorsum  of
  jonit  12 

also  with  a  pair  of  prominent  tube
rcles;  sub- 

ventral  fold  raised.  When  fully  fed  
the  color 

became  a  light  wood  brown.  Cocoo
n  of  a 

few  coarse  threads  between  lea
ves.  Prob- 

ably at  least  double  brooded.     Larvae 
 trom 

Bellport,  New  York,  the  eggs  August  7- 

mature  larvae  September  12th.  Fed  readily 

on  apple,  the  natural  food  plant  not  
deter- 

mined. 

BIBLIOGRAPHICAL   NOTES.-X
.* 

By  Samuel  Henshaw. 

BioLOGiA  Centrali-A.mericana.— 
 Or- 

THOPTERA.  Vol.1.  By  Henri  de  Saussure, 

Leo  Zehntner,  A.  Pictet,  and  A.  de  Borman
s. 

gen.  sp. Forficulidae,    1S93,    pt.    no,   in,    P- 
1-12.  H     +' 

Blattidae,    1893,    pt.  111-113.  P-   13- 

104;    1894,    pt.    114,    P-     IO.^-■-3■     44   156 

Mantidae,   1S94,  pt.   ii4-ii7'P-   1-3" 
2^       61 197- 

Gryllidae,   1S94,   pt.   1 17,  p.  198-200  i 

1896,  pt.  132,  p.  201-216;   1S97,   pt. 

133-135,  p.  217-284.  34   106 

Locustidae,  1897,  pt.  iS.'S-'Sg.  P-  285- 

344J  1898,  pt.  140,  142.  144'  HS.  P- 

345-456;  1899,  pt.  146,  p.  457-458     87
  272 

Nine  <renera  and  79  species  of  Blattidae,  1
2 

..enera  .and  53  sP^'^i^s  of  Mantidae,  3  genera
 

and  25  species  of  Gryllidae,  and    20  
genera 

and  107  species  of  Locustidae  are  no
ticed  in 

the  text  that  are  not  included  in  the
  above 

enumeration  ;  these    represent    allied  
  extra- 

limital  forms. 

Of  the  636  species  recorded  from
  Central 

America,  2  Forficulidae,  7  Blattida
e,  6  Man- 

tidae, 17  Gryllidae,  and  14  Locustidae,
  a 

total  of  46,  a're  found  in  America  no
rth  of 

Mexico. 

Species   of   the    following  genera    are   fig
- ured : —  . 

Fo;/<-h/iV/«<'.— Ancistrogaster,    2.     Aniso- 

labis,     1.      Diplatvs,     i-      *Echinop
salis,  1. 

Forficula,    2.      Labia,    1.      Neolobop
hora,  2. 

Opisthocosmia,     i.     Psalis,    1.     Spa
ratta,  i. 

Sphingolabis,  2.     Spongophora,  
2. 

*For    IX  see  Psyche  viii,  141 
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BUtttidae. —  Achroblalta,  6.     Anaplecta,  3, 

4.  Anisopvgia,  i.  Arcliimandrita,  5.  Blab- 
era.  5.  Blatta.  4.  Cacoblatta,  5.  Caloblatta, 

3.  Calolampra.  3,  4.  Capucina,  6.  Cei'ati- 
noptera,  3.  Choiisoneiira,  2.  Epilampra,  4. 

Eiirycotis,4.  Hemiblabera,  5.  Heniipterola, 
2.  Hoiocompsa,  3.  Homoeoganiia,  3,  5. 
Hvpnorna,  3.     Iscbnopteia,  3, 4,  6.    Latindia, 

5.  Loboptera,  I.  Megaloblatta,  5.  Nvcto- 
bora,  4.  Pancblora,  ■;,  6.  Paralatindia,  5. 

Pelmatosilpha,  4.  Plectoptera,  3,  4.  Pseu- 

dopbj-llodromia,  3.  Rhicnoda,  4.  Temnop- 
tervx,  3,4.  Tbeganopteryx,  4.  Thyrsocera,  3. 

Miuitidae. —  Acanthops,  6.  Acoiitista  6. 

Angela,  8.  Choeradodis,  9.  *  Hagiotala,  8. 
Harpagonjx,  8.  Litaneutria,  8.  Mantoida, 
10.  Melliera,  7.  Mionyx,  9,  10.  Miisonia, 

10.  Oligonyx,9.  Phasmoinantis,  7.  Phyllo- 
mantis,  6.  Pseudomioptenx,  9.  Spanionyx, 

10.  Stagmatoptera,  8.  Htagmomantis,  7,  9. 
Theoclytes,  6,  10.     Thiinaconyx,    10.     Vates, 
6.  10. 

Gryllidae. —  Ampbiaciistes,  12.  Aniusus, 
12.  Aphonus,  13.  Apitbes,  13.  Aracbnomi- 
tnus,  12.  Cyrtoxiphus,  11.  Diatrypus,  13. 
Ect^todeiiis,  1 1.     Ectecous,   12.     Endacustes, 

12.  Giyliodes,  II.  Gryllu.s,  11.  *  Helere- 
coiis,  13.  Lipbuplii.^,  II.  Neinohiiis.  11. 

Oecanthus,    12.     Orocharls,    13.     Orocbiiu.>i, 
13.  Paragrylhi.s,      12.       Paroecanthii.s,     13. 

Pliyllognllus,  13.  Pro.stbaciistes,  12.  Rhi- 

pipteryx,  11.  Thamnosciitus,  13.  Tridac- 
tvhis,  II. 

Lociistidiic. —  Acanthodis,  20.  Amblycory- 
plia,  16.    Anaiilacomera,  16.     Ancbiptolis,  20. 

*  Argyrtes,  15.     *  Ba.sileiis,  19.     Bliasle.s,   20. 

*  Caloxiiihu.-i,  21.  *Celidnpbylln,  23.  C'eu- 

tbophihi.'i,  14.  *  Clianipionica,  20.  C'bloro- 
pbylla,  22.  *  Cbloroscirtus,  15.  Coccono- 
tiis,  20.  Conocepbalus,  19.  Copirphora,  ig. 

Ctenophlebia,  16.  Cycloptera,  22.  I)io- 
plianes,  21.  Ectemna,  15.  Eriohis,  19. 

*Eiiaciih,  21.  Glapbyrosoma,  14.  (ion- 

grocnemis,  20.  Gi'_yllacri.s,  15.  *Henii- 
udeopsylla,  15.  Mormilia,  15.  llyperpli- 
rona,  16.  Idiarthron,  20.  Ischnoniela,  21. 

Lirometopum.  19.  Lobopbylhis,  18.  Loph- 
aspis,  21.  Microcentnim,  16,  17.  Mimetica, 

22.  Xannotetlix,  21.  Paragenes,  16.  Peta- 

loptera,  17.  Peuce.'-te.'i,  18.  *  Pboberopu.s, 
14.  Phiixa,  16.  Pbyllopfera  16.  Platv- 
phylliim,  20.  Posidippus,  18.  Pyigocory- 
pba,  19.  Scboenobates,  14.  Scopionis,  21. 

Sciiddcria,  15.  Stenopelitiatiis,  14.  Stilpno- 
chlora,  17.  Syntecbna,  17.  Tanii.sia,  22. 

*Thainnobate.s,  20.  Tbysdriis,  19.  Tuipilia, 
16.     Typopbyllum,  22.     Xipbidiiim,    19. 

Ne\y  genera  are  preceded  by  an*;  tbe 
figure  after  tlie  name  of  tbe  genu.s  indicates 
tbe  number  of  tbe  plate. 

The  Butterflies  of  the  Eastern  United  States  and  Canada 
Witb  .special  reference  to  New  England.     By  Saiiuei,  II.  ycuDUEK. 

Illustrated  witb  96  plates  of  Butterflies,  Caterpillars,  Cbrysalids,  etc.  (of  uliicli  41   are 
colored^  wbicb  include  about  2,000  Figures  besides  Maps  and  PorDaits.     1958  Pages  of  Text. 

\o\.    I.     Introduction;  Nvmplialidae. 
\o\.    2.     Remaining  Families  of  Butterflies. 

^'ol.    3.     Appendix,  Plates  and  Index. 
Tbe  set,  3  \ols..  royal  Syo.  balf   levant,  $7^.00  firf. 

HOUGHTON,   MIFFLIN    &    CO.,   4    Paik   St.,    Bo.ston,    Mas.s. 

Guide  to  the  Genera  and  Classification  of  the  Orthoptera  of  North  America 

north  of  Mexico.     By  Samuel  H.  Scupder.     90  pp.     8"^. 
Contains  keys  for  the  determination  of  the  higher  groups  as  well  as  the 

(nearly  200)  genera  of  our  Orthoptera,  with  full  bibliographical  aids  to  further 
study.     Sent  by  mail  on  receipt  of  price  ($1.00). 

E.  W.  WHEELER,  30  Boylston  Street,  Cambridge,  Ma.ss. 
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Published  by  Henry  Holt  &  Co.,  New  York 
Scudder's  Brief  Guide  to  the  Com 
moner  Butterflies. 

By   Samuel   II.    Scuddkr.     xi  +  206  pp. 
i2mo.    $1.25. 

An  introduction,  for  tlie  young  student,  to 
the  names  and  something  of  the  lelationsliip 
and  lives  of  our  commoner  butterflies.  The 
author  has  selected  for  treatment  the  butter- 

flies, less  than  one  hundred  in  number,  wliich 
would  be  almost  surely  met  with  by  an  in- 

dustrious collector  in  a  course  of  a  year's  or 
two  year's  work  in  our  Northern  States  east of  the  Great  Plains,  and  in  Canada.  While 
all  the  apparatus  necessary  to  identify  these 
butterflies,  in  tlieir  earlier  as  well  as  perfect 

stage,  is  supplied,  it  is  far  from  the  author's 
purpose  to  treat  them  as  if  they  were  so  many 
mere  postage-stamps  to  be  classified  and  ar- 

ranged in  a  cabinet.  He  has  accordingly 

added  to  the  descriptions  of  the  difli'erent  spe- cies, their  most  obvious  stages,  some  of  the 
curious  facts  concerning  their  periodicity  and 
their  habits  of  life. 

Scudder's  The  Life  of  a  Butterfly. 
A  Chapter  in  Natural  History  for 
the  General  Reader. 

By  S.\MUKL  II.  ScuDDER.     i86  pp.     i6mo. 

$1.00. 
In  this  book  the  author  has  tried  to  present 

in  untechnical  language  the  story  of  the  life 
of  one  of  our  most  conspicuous  American 
butterflies.  At  the  saine  time,  b_v  intreduc- 
ing  into  the  account  of  its  anatomy,  devel- 

opment, distribution,  enemies,  and  seasonal 
changes  some  comparisons  with  the  more  or 
less  dissimilar  structure  and  life  of  other  but- 

terflies, and  particularly  of  our  native  forms, 
he  has  endeavored  to  give,  in  some  fashion 
and  in  brief  space,  a  general  account  of  the 
lives  of  the  whole  tribe.  By  using  a  single 
butterfly  as  a  special  text,  one  may  discourse 
at  pleasure  of  many;  and  in  the  limited  field 
which  our  native  butterflies  cover,  this  meth- 

od has  a  certain  advantage  from  its  simplicity 
and  directness. 

A.  SMITH  &  SONS,  146-148  WILLIAM  ST.,  New  York. 
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ON    THE    LARVAL    FORMS    OF    SEVERAL    EXOTIC   CERATOCAMPII) 

MOTHS. 

BY    A.    S.    PACKARD,    PROVIDENCE,    R.    I. 

The  larvae  here  described  are  of 

moths  heretofore  referred  to  the  family 

Satuniiidae.  They  are  however  mem- 
bers of  quite  another  group,  a  great 

family  or  superfamily  of  which  the 

Ceratocampidae  of  the  older  authors 

(Citheroniidae)  Agliinae  and  perhaps 

four  or  five  otiier  groups  are  compo- 
nents. For  example,  Nudaurelia,  of 

which  there  are  about  twenty  species, 

and  which  were  confounded  with  Anth- 

eraea,  until  separated  by  Rothschikl,  is, 

though  an  African  genus,  both  in  its 

iroaginal  and  larval  characters  allied  to 

our  American  Ceratocampids.  'I'his  is 

also  the  case  with  Gynanisa  I's/'s,  and 
Urota  siitflpe.  I  might  also  add  that 

after  a  prolonged  study  of  the  venation 
and  other  characters,  besides  what  liltle 

we  know  of  the  larval  histories,  I  iiave 

come  to  the  conclusion  that  many  other 

genera  heretofore  referred  to  the  Saturn- 
iidae,  will  have  to  be  removed  from  that 

family,  and  placed  in  this  group.  Ap- 

parently none  of  these  genera  are  spin- 
ners but,  like  Citheronia,  Eacles,  Ani- 

sota,  Sphingicampa,  etc.,  enter  the  earth 
to  finish  their  transformations,  and  spin 
no  cocoon. 

The  group  as  we  are  now  disposed  to 
limit  it  is  divided  into  about  si.x  sub- 

families, and  comprises  about  thirtv  five 

genera,  including  the  five  genera  {Sys- 

sp/iinx, Sphingicampa,  Aiiist>fa,-Eac/ti  and 

Citlwronia)  usually  referred  to  the  Cera- 

tocampidae. The  Eurasian  genus  .-/^//(7 
is  a  type  of  the  subfamily  Agliinic\  and 

does  not  belong  with  the  Saturniidae, 

thougli  universally  referred  to  that  family, 

but  falls  into  the  group  under  consider- 

ation. The  following  genera  \\\\\\  the 

six  provisional  groups  referred  to,  by 

their  imaginal  characters,  /.  e.  the  vena- 
tion, antennae,  etc.,  as  well  as  what  we 

know  of  their  transformations,  should  he 

taken  out  of  the  Saturniidae  and  associ- 

ated with  the  Ceratocampidae  (Cither- 

oniidae) :  — 
Besides  (  I )  tlie  (Jitheroniidae,  there  is 

3.    A  groin  1  '■'ipresented  by  Micratta- 
cus.  Lugia,  IJolo'-'-Ta,  and  Sagana. 

3.  A  group  (A'j;liinae)  represented 
by  Arsenura,  Rhescyntis,  Aglia,  Cer- 
cophana,  Cirina,  and  Usta,  with  a  side 

genus  Polythysana. 
4.  A  group  comprising  Dysdaemonia 

and  Copiopteryx,  and  perhaps  Titaea 
and  Loxolomia. 
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5.  A  group  represented  by  Euchiemo- 
nia,  Urota,  Eudelia;  and  finally  (6)  a 

group  containing  the  following  genera, 

Bunaea,  Imbrasia,  Gynanisa,  Salassa, 
Nudaurelia,  Antherina,  Melanocera,  and 

Cinabra,  with  two  undescribed  genera, 

one  represented  by  Bunaea  pliaeJusa  and 

another  by  Nudaurelia  belina. 

It  will  be  a  matter  of  interest  to  con- 

sider the  geographical  distribution  of 

this  great  group,  now  comprising  some 

thirty-six  (probably  forty)  genera. 
All  but  two  genera  (Aglia  and  Salassa) 

the  former  Eurasian,  the  latter  Asiatic,  are 

either  Neogaeic  (Central  and  South 

American)  or  Ethiopian  (  Equatorial  and 

South  African).  Of  these  thirty-four 

(perhaps  36-38)  genera,  seventeen  are 

African,  and  about  the  same  number  ( 1 5- 

16,  perhaps  18)  are  South  American. 
This  fact  in  the  distribution  of  the  group 

is  of  interest  in  connection  with  the  re- 
lations between  the  South  American  and 

African  flora  and  fauna,  of  which  so 

much  has  recently  been  written,  confirm- 
ing the  view  that  perhaps  at  the  close 

of  the  cretaceous  period  and  through  the 

early  tertiary  there  may  have  been  a  land 
connection  between  the  two  continents. 

There  are  about  thirty  genera  of  Sat- 
urniidae;  of  these  we  know  the  larval 

forms  of  seventeen  genera.  But  of  the 

larger  group  in  question  we  know  the 

larval  stages  of  but  thirteen  genera  and 

that  very  imperfectly.  Besides  the  larva 

of  a  single  species  of  Nudaurelia,  of 

Gynanisa  and  of  Urota,  we  know  only 

that  of  Thyella  zatnbesia  roughly  figured 

by  Maassen  and  Weymer,  of  Bunaea  al- 

eynoe  briefly  described  by  Aurivillius.  that 

of  the  Eurasian  Aglia  and  the  South 

American  forms  Cercophana,  Rhescyntis, 

Arsenura,  and  the  Ceratocainpid  genera 

Syssphinx,  Sphingicampa,  Anisota,  Eacles 
and  Citheronia,  or  thirteen  genera. 

In  this  great  family  whose  larvae  are 

so  sphinx-like  in  general  shape,  in  the 
form  of  the  anal  legs,  head,  and  other 

features,  besides  the  pupa  and  subterra- 
nean habits  the  name  Sphingicampidae 

may  be  suggested.  The  name  Cerato- 
campidae  might  be  used  in  an  extended 
sense  but  by  the  present  rules  its  use  is 

unfortunately  forbidden. 

NuDAURELi.'V  DiONE   (Fabr.) . 

Larva. —  Head  as  in  Gynanisa  tsis,  large, 

smooth,  but  dull  black,  shining  but  a  little, 

and  seen  to  be  finely  granulated  under  a  lens, 

the  granulations  grouped  in  lines.  Head  a 

little  more  than  one-half  as  thick  as  the  body, 
which  is  cylindrical,  not  quite  so  thick  as  in 

Gynanisa.  The  body  is  uniformly  dull  yel- 
yetv  black,  except  the  groups  of  yellow  warts. 
Prothoracic  shield  black,  roughly  corrugated 

transyersely,  with  no  spines,  but  a  simple 

pale  dorsal  hair  on  each  side. 
Second  thoracic  segment  with  four  large 

chestnut-brown  spines,  the  two  middle  ones 
nearly  twice  as  long  as  the  outer  ones,  and 

bearing  one  or  two  minute  short  tines  or 
tubercles  each  of  \yhich  giyes  rise  to  a  white 
hair.  The  spines  of  the  3d  thoracic  segment 
are  of  the  same  size  and  reddish  testaceous 

color  as  those  of  the  abdominal  segments  ; 

they  are  very  sharp,  strong  and  constitute 
a  most  formidable  armature.  Those  of  the 

infraspiracular  row  are  darker.  Each  dorsal 

spine  gives  rise  to  from  3  to  5  slender  fine 

pale  hairs.  The  spines  are  curved  backwards, 
those  of  the  dorsal  rows  are  directed  a  little 
inward. 
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The  single  median  spine  in  the  8th  seg- 
ment is  wide,  deeply  cleft,  or  forked,  with 

the  base  enlarged.  On  each  abdominal  seg- 
ment between  the  dorsal  and  supraspiracular 

row  of  spines  is  a  gronp  of  from  '3  to  6  irregu- 
lar, flattened  ruiflc-like  or  fungoid  bright 

vellow  warts,  the  number  on  the  Sth  abdomi- 
nal segment  being  reduced  to  two  round 

crateriform  ones,  like  a  tart  or  fungus. 

Spiracles  conspicuous,  bright  testaceous  or 

luteous.  Suranal  plate  large  rounded  tri- 

angular, the  surface  irregularly  roughly  cor- 
rugated but  unarmed.  Thoracic  and  abdomi- 

nal, including  the  anal,  legs  dull  black,  anal 

legs  rather  large  sphingiform,  black,  the  sur- 
face rough.  Under  side  of  the  body  black, 

with  no  warts  or  other  markings. 

Length  78  mm.;  thickness  of  the  body  12 
mm.;  width  of  head  7  mm. 

A  remarkably  spiny  larva,  with  a  most 

formidable  armature  of  very  sharp  slight- 
ly recur\ecl  long  spines,  while  the  head 

and  body  are  dull  black.  The  groups 

_  of  yellow  warts  would  render  it  a  very 

conspicuous  object.  It  would  be  inter- 
esting to  know  whether  it  feeds  exposed 

on  trees. 

This  is  another  example  of  the  occur- 
rence of  very  dark  or  black  caterpillars 

in  the  tropics,  a  circumstance  as  yet  to 

be  explained. 

Described  from  a  blown  example  from 

"Natal"  received  and  labelled  as  above 

from  Messrs.  Staudinger  and  Bang- 
Haas. 

This  variable  species  is  distributed 

throughout  equatorial  and  southern 

Africa.  According  to  Sonthonnax  *  the 
larva   transforms   in   the   earth,  without 

*  Essai  de  classification  des  Lepidopt^res  producteurs  de 
soie.  (36  fascicule)  Lyon,  1901. 

spinning  a  silken  cocoon,  at  a  depth  of 

two  or  three  inches ;  the  "  transforma- 

tion "  or  resting  period  lasting  six 
months. 

Gynanisa  ISIS  Westwood. 

Larva.  —  Body  cylindrical,  thick,  a  large 

thick  spiny  caterpillar.  Head  about  one- 
half  as  thick  as  the  body  ;  surface  unarmed, 
with  short  minute  wrinkles  or  corrugations  ; 

pale  olive  green  ;  a  short  black  line  on  each 
side  of  the  clypeus,  the  anterior  division  of 
which  bears  a  low  conical  tubercle  situated 

each  side  of  a  median  smooth  ridge. 
Prothoracic  shield  distinct,  of  the  usual 

lunate  shape,  unarmed,  the  surface  nearly 
smooth,  only  slightly  corrugated,  and  the 

front  edge  shining  jet  black;  on  the  side  of 
the  segment  directly  in  front  of  the  spiracle 
is  a  low  thick  tubercle,  and  lower  down  a 

few  simple  flattened  pale  warts. 
Second  and  third  thoracic  segments  each 

with  two  dorsal  tubercles,  not  erect  but  flat- 

tened and  adhering  to  the  skin  on  the  basal 

two-thirds  ;  they  are  pointed  inward  towards 
each  other,  with  the  ends  erect,  but  rounded, 

not  ending  in  a  spine  ;  those  of  the  third  are 

a  little  larger  than  those  on  the  second  seg- 
ment. A  supraspiracular  and  an  infraspirac- 

ular  smaller  minute  tubercle,  a  continuation 
of  the  tliree  rows  of  similar  tubercles  on  the 

sides  of  the  abdominal  segments.  These 

two  segments  are  crossed  by  three  irregular 

rows    of    irregular    flattened  pale    tubercles. 
On  abdominal  segments  i  to  7  are  six  rows 

of  large  tubercles  (three  on  each  side  of  the 

body)  inclined  inwards  and  backwards  to- 
wards the  median  line  of  the  body,  and  larger 

than  those  on  the  thoracic  segments,  each 

ending  in  a  stout  sharp  point.  The  two 
dorsal  spines  of  each  segment  are  tipped  with 
black,  the  small  lateral  ones  not  thus  tipped. 
These  spines  are  all  smooth  and  bear  no 

setae.  In  the  neighborhood  of  and  behind 
each  spiracle  is  an  irregular  group  of  5  to  6 

elongated    oval    crateriform    warts,   and  two 
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between  the  dorsal  spines  on  the  first  three 

abdominal  segments. 
On  the  8th  abdominal  segment  is  a  single 

median  stout  short  spine,  not  so  long  as 
those  in  front,  but  deeply  cleft  or  forked  at 

the  end,  each  fork  acute  and  diverging  from 
its  mate.  Around  the  base  of  the  spine  are 

about  sixteen  pale  flattened  circular  smooth 
warts. 

Suranal  plate  subtriangular,  apex  much 
rounded,  with  about  a  dozen  solid  thick 

black  tubercles,  each  giving  rise  to  a  short 
minute  seta  ;  they  are  mostly  collected  around 

the  end  of  the  plate.  A  lateral  reddish  line. 

Thoracic  legs  stout,  pale,  black  at  the  sutures 

between  the  joints.  Abdominal  legs  reddish 
below,  dark  on  the  planta.  Under  side  of 

the  body  speckled  with  fine  oval  setiferous 

pale  warts.  Anal  legs  large,  their  sides  tri- 
angular in  shape,  bright  yellow,  the  lower 

edge  or  plantar  region  shining  jet-black. 
Spiracles  pale  sienna  brown. 

Length  77  mm.;     thickness  15  mm. 

Described  from  a  blown  specimen 

from  Natal,  received  from  Staudinger 

and  Bang-Haas. 

Urota  sinope  Westwood. 

Larva.  —  Described  from  a  blown  ex- 

ample from  Natal  received  from  Messrs. 

Staudinger  &  Bang-Haas.  Head  large  round 
smooth,  surface  dull  brown-black,  not  pol- 

ished, unarmed.  Body  cylindrical,  neither 

humped  or  conspicuously  tuberculated.  A 
prothoracic  plate  on  each  side  bearing  a  pair 

of  pale  setae  which  are  short,  slender,  arising 

from  an  inconspicuous  flattened  tubercle  (not 

easily  detected  in  a  blown  example)  situated 
as  are  all  the  thoracic  and  abdominal  ones  on 

the  hinder  edge  of  the  segment.  On  abdomi- 
nal segments  1  to  7  are  two  widely  separated 

rows  of  minute  flattened  tubercles  giving 

rise  to  a  pair  ol  slender  flattened  setae  which 
are  pale  at  the  base  and  darker  toward  the 

tip ;  there  is  also  a  lateral  row  (there  are  in 

all  as  in  the  family  in  general  3  rows  of  tu- 
bercles on  each  side  of  the  body).  The  setae 

are  in  groups  of  from  2  to  5,  each  seta  arising 
from  a  separate  minute  secondary  tubercle; 
the  setae  are  about  \  as  long  as  the  body  is 
thick.  On  the  8th  abdominal  segment  there 

is  no  median  tubercle,  but  2  groups  of  4  rather 

long  setae  each  arising  from  minute  separate 

bases;  they  are  white,  slender,  curved;  each 

group  situated  not  far  from  the  median  line. 
On  the  side  of  the  body  below  and  behind  the 

spiracle,  though  close  to  it,  is  a  group  of  3-4 
setae.  On  the  9th  segment  are  3  sets  of  sim- 

ilar setae  arranged  as  on  the  8th  segment ; 

those  on  the  sides  below  the  spiracles  are 
longer  tlian  those  above.  Spiracles  black. 

Thoracic  and  abdominal  legs  blackish.  Ana> 

legs  of  moderate  size.  Suranal  plate  with 

three  groups  of  rather  long  setae  on  each 
side;  the  plate  rounded,  surface  convex  and 
a  little  corrugated.  Base  of  abdominal  legs 

(1-4)  reddish.  The  skin  rough,  finely  gran- 

ulated. Thoracic  segments  2-3  and  abdomi- 
nal ones  with  a  transverse  band  of  coarse  pale 

yellowish  flattened  granulations,  smooth,  the 
band  on  the  side  widening  and  surrounding 

the  spiracles.  Length  55  mm.,  thickness  9 

mm. 

SOME  INSECTS  OF  THE  HUDSONIAN  ZONE  IN  NEW  MEXICO.— VI. 

HYMENOPTERA  APOIDEA.    II. 

BY    T.    D.    A.    COCKERELL. 

The  following,  taken  on  the  top  of  the 

Las  Vegas  Range  at  the  end  of  June, 

1901,  are  additional  to  the  previous  list. 

{Psyche,  Feb.  1901,  p.  163.) 

Bombus  iippositiis,  Cresson.      i    9  . 

Anthophora  cardui,  Ckll.  \  $  .  \  was 

surprised  to  find  this  at  such  an  altitude. 
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It  is  doubtless  the  same  insect  whicli 

has  been  reported  from  New  Mexico  as 

A.  smithii,  Cresson,  and  I  am  not  posi- 
tive that  it  should  be  separated  from 

that  species. 

Mcgachile  willughbieUa  {YJ\x\yj").  2  $. 
This  European  species  has  not  hitherto 

been  reported  from  America,  but  the 

males  before  me  agree  exactly  with 

examples  from  Mr.  Friese,  collected  at 

Lugano,  June  25,  1884.  The  insect 

resembles  a  good  deal  the  male  of  M. 
lati?nanns,  but  is  smaller,  with  the  four 

hind  legs  practically  normal,  and  the 

anterior  femora  have  a  short  oblique 

keel  on  the  outside  near  the  apex.  I 

have  other  New  Mexico  specimens,  one 

from  Las  Vegas,  June  6  (N.  E.  Coch- 
ran); six  from  the  Rio  Ruidoso,  col- 

lected by  C.  H.  T.  Townsend.  Of  these 

last,  three  were  collected  July  29,  at 

6700  ft.,  on  flowers  of  Vkia  Ti&. pulchclla  ; 

one  Aug.  3,  7500  ft.,  on  Verbena  mue- 
doitgali \  one,  July  22,  6900  ft.,  and  one 

July  25,  6500  ft.,  the  last  two  on  Mon- 
arda  stricta.  The  only  objection  to 

regarding  these  males  as  veritable  unl- 
liegkbiella,  rests  in  the  fact  that  I  have 

nothing  American  agreeing  with  the 

female  of  that  species.  The  species 
which  comes  nearest  to  it,  and  looks  like 

the  female  of  the  just  mentioned  males, 
is  M.  monardarum,  Ckll.  This  differs 

from  a  9  wniughbiclla  sent  by  Mr. 

Friese,  in  the  black  hair  of  the  meso- 

thorax,  the  pure  white  hair  of  the  pleura 

and  the  ventral  scopa  not  being  black 

on  the  last  two  segments. 

Osmia  faccta,Cresson.    2  ̂ .    In  fresh 

examples  there  is  a  good  deal  of  black 

hair  on  the  dorsum  of  the  apical  half  of 

the  abdomen,  not  mentioned  by  Cresson. 

Osmia  iinirbnna,  Cresson.  i  ̂  . 

Length  7^  millim.  The  specimen  differs 

from  typical  inurbeitia  in  having  the  sixth 

abdominal  segment  only  slightly  emargi- 
nate  ;  I  was  at  first  inclined  to  treat  it 

as  a  distinct  species,  but  a  series  of 
iuurbana  before  me  is  so  variable,  that  I 

hesitate  to  propose  any  segregation. 

The  insect  is  also  very  like  O.  albiven- 

fn's,  but  differs  specifically  in  the 
broader  face,  perfectly  black  antennae, 

si.rth  abdominal  segment  not  margined 

with  testaceous,  apical  segment  strongly 
bidentate,  and  the  hind  tarsi  much 

broader,  the  first  joint  being  twice  as 

broad,  and  edged  within  by  a  short 

fringe  of  bright  orange-fulvous  hair.  It 
is  also  very  near  to  the  European  O. 
vcrsieolor.  O.  iiii/rbana  is  new  to  New 

Mexico. 

Prosopis  varif rolls,  Cresson.      i   ̂   . 

Prosopis  basa/is.  Smith,      i    9  . 

Co/betes  iiigrifro/is,  Titus,  i  9  .  New 

to  New  Mexico.  Differs  from  a  cotype 

received  from  Mr.  Titus  in  having  no 

black  hair  on  scutellum.  but  is  clearly 

the  same  species. 

^  Andreiia  bir/iLv/bi,  n.  sp. 

9.  Length  about  10  mm.,  black  ;  head  and 

thorax  clothed  with  long,  erect, gravish-white 
hair;  black  on  vertex  and  hind  part  of 

cheeks;  long,  white  and  curled  on  each  .side 
of  metathorax,  where  it  forms  a  scopa  glled 

with  jellowish-white  pollen.  Head  ordinary; 
facial  quadrangle  broader  than  long ;  area 
behind  ocelli  punctured  ;  front  below  ocelli 

coarsely    strigose ;    clypeus    microscopically 
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tessellate,  with  numerous  large  punctures, 
wanting  in  tlie  middle  line  ;  process  of  labrum 

broad,  emarginate;  antennae  fairly  long, 

fiagellum  ferruginous  beneath  towards  the 
tip  ;  third  antennal  joint  longer  than  4  +  5. 

Mesothorax  microscopically  tessellate,  quite 

dull,  punctured;  basal  area  of  metathorax 

triangular,  not  bounded  bj  a  ridge,  micro- 
scopically tessellate  with  a  few  irregular  basal 

raised  lines  ;  tegulae  shining  dark  brown  ; 

wings  smoky,  nervures  piceous,  stigma  fer- 

ruginous edged  with  piceous ;  second  sub- 
marginal  cell  little  narrower  above  than 

below,  third  submarginal  narrowed  fully 

half  to  marginal.  Legs  black,  small  joints 
of  tarsi  dull  ferruginous;  hair  of  legs  mostly 

pale,  a  black  tuft  on  hind  knees,  basal  joint 
of  hind  tarsi  broad,  with  dark  brown  hair; 

abdomen  oval,  convex,  shining,  microscopic- 
ally tessellate,  with  only  minute  very  sparse 

punctures;  first  segment  fringed  at  sides  and 

apex  with  long  but  not  dense  white  hair  ; 
remaining  segments  nearly  naked,  with 
some  white  hairs  at  sides,  tending  slightly 

towards  band-formation ;  fimbria  at  apex 

pale  brownish-gray. 

I  9  ,  June  27.  It  is  named  after 

Mr.  F.  J.  Birtwell,  the  clever  young 

ornithologist  who  was  accidentally  killed 

on  the  Upper  Pecos  the  day  following 

the  capture  of  this  insect.  A.  birtujclli 
appears  to  be  related  to  A.  lappotiica, 

A.  frigida  and  A.  convcxa,  but  is  not 

identical  with  any  of  them. 

■*  Audrena  nierrianii,  n    sp. — 

?.  Length  about  io4  mm.,  black;  pu- 
bescence all  black  except  on  mesothorax, 

scutelluni  and  postscutellum,  where  it  is  pale 

ochraceous.  Facial  quadrangle  broader  than 

long;  vertex  dull,  minutely  roughened;  cly- 
peus  microscopically  tessellate,  strongly 

punctured,  the  punctures  sparse  in  the  median 
line  ;  antennae  short,  black,  flagellum  slightly 

brownish  beneath  ;  first  flagellar  joint  a  little 

longer  than  the  next  two  together  ;  process  of 
labrum  with  sloping  sides  and  emarginate 

apex  ;  mesothorax  dull,  minutely  roughened  ; 
enclosure  of  metathorax  ill-defined,  minutelv 

roughened;  sides  of  metathorax  with  black 

hair;  tegulae  very  dark  brown  ;  wings  smoky, 

nervures  and  stigma  piceous;  third  submar- 
ginal cell  long,  narrowed  more  than  half  to 

marginal;  abdomen  shining,  microscopicallv 
tessellate,  with  sparse  punctures  at  the  bases 
of  the  hairs ;  no  hair  bands,  except  black 
ones  on  the  ventral  surface ;  fimbria  abundant 
and  black. 

One  ?,  June  27.  Named  after  Dr.  C. 

H.  Merriam,  in  recognition  of  his  valua- 
ble work  on  the  Hudsonian  zone.  A. 

merriami  is  something  like  A.  anograe'wx 
miniature.  In  Schmiedeknecht's  tables 

of  palaearctic  species,  it  runs  to  A.  albo- 

picta,  Rad.,  but  is  not  the  same.* 

Ha  Hit  us  virgatclliis,  n.  sp. —  9  . 

Length  about  8  ram.;  head  and  thorax 

very  dark  green  ;  abdomen  black  with  broad 
white  hair  bands  on  the  apical  margins  of 

the    segments;   fimbria    ochraceous.      Facial 

*  Tlie  following  species,  closely  allied  \.qA.  merriami, 

may  be  made  known  at  the  present  time  : — 
Aitdreitti  witshiiigtoiLi,  n.  sp. —  ?.  Long,  xo\  mm.; 

differs  from  merriami  as  follows :  liair  of  metathorax 

and  upper  part  of  pleura  (as  well  as  mesothorax  etc.)  pale 

ochraceous  (blaclc  on  lower  part  of  pleura,  and  pectus), 

the  abundant  curled  floccus  at  base  of  hind  legs  beneath 

white,  but  just  anterior  to  it  a  tuft  of  coarse  black  hairs, 

strongly  contrasting;  hair  about  mouth  more  or  less  pale 
(otherwise  the  hair  of  head  is  all  black);  first  abdominal 

se^^ment,  and  middle  of  second,  with  long  pale  hairs; 

process  of  labrum  short  and  broad,  strongly  emarginate, 

one  might  say  binodose  ;  tegulae  lighter  brown  ;  stigma 

dark  ferruginous ;  third  submarginal  cell  less  produced 

apically;  tibial  spurs  light  ferruginous;  small  joints  of 

tarsi,  and  pubescence  of  basal  joints  towards  end,  ferrugi- 

nous. 

Hal'.—  (Jlympia,  Washington  State,  June  2,  1895. 

( Trevor  Kincaid.) 
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quadrangle  about  square ;  ch  peus  rathei' 
strongly'  produced;  antennae  black,  the  fia- 
gellum  faintly  brownish  beneath  towards 

apex;  mesothorax  shining,  densely  and 

strongly  punctured  ;  basal  area  of  metatho- 
rax  coarsely  wrinkled  ;  tegulae  very  pale 

brown ;  wings  smoky,  nervures  very  dark 
brown,  stigma  lighter  brown  ;  hind  spur  of 
hind  tibia  pectinate. 

Allied  to  H.fasciatus  (as  understood 

by  Robertson),  but  larger,  with  the  an- 

terior knees  and  tibiae  wholly  black,  the 

wings  and  their  nervures  much  darker, 

the  third  submarginal  cell  much  broader 

above  (being  narrowed  less  than  half  to 

marginal),  the  abdomen  quite  without 
an  aeneous  lustre,  and  with  the  bands 

snow-white.  In  both  species  the  first 

flagellar  joint  is  very  short,  hardly  long- 
er than  the  second.  H.  virgatelliis  is 

distinguished  from  H.  trhonatus  by  its 

dark  nervures  and  dense  punctures. 

Halictus  honimclas,  n.  sp. — 

?  .  Length  about  7  mm. ;  head  and  thorax 
very  dark  olive  green,  legs  and  abdomen 

black,  the  latter  with  a  purple  tint  about  the 

middle  of  the  second  and  third  segments. 

Head  somewhat  elongated,  facial  quadrangle 
longer  than  broad  ;  clypeus  produced,  black, 
with  large  sparse  punctures  ;  front  dull,  with 

excessively  close  punctures  ;  antennae  black, 
flagellum  slightly  brownish  towards  end ; 

scape  curved,  long,  almost  reaching  anterior 

ocellus;  flagellum  short;  mesothorax  mi- 
nutely tessellate,  with  distinct  punctures,  not 

very  dense  in  the  middle;  base  of  metatho- 
rax  rugulose,  not  bordered  by  a  sharp  edge  ; 

tegulae  shining  piceous;  wings  smoky,  nerv- 
ures and  stigma  very  dark  brown  ;  third 

submarginal  cell  short  and  high,  narrowed 

lessth.in  half  to  marginal;  legs  with  silvery- 
wliite  hair;   hind  spur  of  hind  tibia  pectinate 

with  only  two  well-formed  teetli ;  abdomen 
shining,  with  extremely  minute  punctures, 

apical  portions  of  the  segments  minutely 

transversely  lineolate ;  elongate  subtriangu- 

lar  white  hair-patches  at  lateral  bases  of  seg- 
ments 2  to  4,  much  in  the  manner  of  H.  pec- 

toraloides;  a  good  many  white  hairs  on 
abdomen  beneath  and  at  apex ;  fimbria  pale 
brownish. 

One  9  ,  June  29. 

Ha/ictus  dasiphorae,  n.  sp. — 

?.  Length  about  7  mm.,  general  appear- 
ance of  the  last  species,  but  wholly  black, 

and  the  abdominal  hair-patches  ai'e  less  pro- 
noimced,  being  more  merged  in  the  general 

pale  pruinosity,  especially  after  the  second 
segment.  The  orbital  margins  on  the  inner 
side  are  not  far  from  straight,  whereas  in  H. 
/icmimelas  they  are  quite  strongly  concave. 

The  form  and  sculpture  of  the  head,  the  form 

of  the  antennae,  and  the  sculpture  of  the 
mesothorax  and  metathorax,  are  about  the 

same  in  the  two  species,  but  in  dasiphorae 

the  enclosure  of  the  metathorax  is  longer, 
and  the  flagellum  is  fulvous  beneath  except 

at  the  apex.  The  wings  of  dasipkoi-ac  are 

dusky  as  in  /leim'mclas,  but  the  nervures  and 
stigma  are  rather  pale  brown  ;  the  venation 
is  about  the  same  in  the  two  species. 

5  females.     June  27. 

H.  dasiphorae  cannot  be  the  9  of  If. 

pc-ialtiis,  on  account  of  its  dusky  wings 
with  lighter  nervures.  It  differs  at  once 

from  pecforalis  by  the  granulose  (not 

ridged)  base  of  metathorax,  and  more 

produced  clypeus  ;  from  gracilis  by  the 

granulose  (not  cancellate)  base  of  met- 

athorax and  dusky  wings ;  from  sub- 
obsciirKs  by  its  larger  size,  dusky  wings, 

second  submarginal  cell  little  narrowed 

above,  etc.;  from  sitniiis  by  its  smaller 

size,  third  submarginal  cell  lonifer  than 
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second  on  radial  nervure  in  {similis  they 

are  equal),  and  in  the  narrower  head. 

Halktiis  veganus,  n.  sp. — 

9.  Length  about  6  mm.,  bra.ssj  green, 

including  the  abdomen  ;  legs  black.  This 

is  ver^-  like  //.  ruidofcnsis,  and  has  the  more 

or  less  coppery  or  br  issv  tint  on  the  supra- 

clvpeal  area,  but  it  is  certainly  a  distinct  spe- 
cies, presenting  the  following  distinctive 

characters:  —  inner  orbital  margins  less  con- 
cave; basal  area  of  metathorax  much  longer, 

and  irregularly  cancellate  all  over,  especially 
at  the  sides ;  abdomen  green  (occasionally 

this  is  scarcely  perceptible),  with  the  first 

segment  minutely  transversely  lineolate,  with 
mite  numerous  if  minute  punctures;  third 

submarginal  cell  narrower  above.  In  both, 

the  hind  spur  of  hind  tibia  is  pectiniite  with 
few  teeth.  The  wings  are  faintly  dusky,  and 

the  stigma  is  light  brown. 

7  females,  June  27. 

region,  these  white  spots  margin  similar 
spots  on  the  otherwise  brown  veins,  and  they 

are  arranged  in  transverse  series  ;  there  area 
few  of  these  spots  beyond  the  outer  gradate 
series.  A  darker  brown  band  across  both 

series  of  gradate  series,  and  a  large  spot  at 

the  connection  between  the  cubitus  and  post- 
cubitus.  Hind  wings  hyaline,  veins  brown. 
Around  the  margin  of  both  pairs  there  are 

many  brown  dots,  ojie  between  and  one  at 
the  end  of  each  veinlet;  there  are  no  white 

spots  on  the  margin.  The  wings  are  moder- 
ately narrow,  not  much  swollen  on  costa  at 

base;  three  sectors,  the  first  branch  of  the 

first  connected  back  to  radius  twice;  the  post- 
cubitus  bent  toward  tlie  cubitus,  so  that  the 

connecting  veinlets  are  of  unequal  length. 

Male  appendages  with  a  lower  and  a  median 

projectioi',  the  latter  bifid  at  tip. 

Length,  10  mm. 

One  specimen  from  top  of  Las  Vegas 

range,  New  Mexico. 

NEUROPTEROID    INSECTS. 

BY    NATHAN    BANKS. 

Both  of  the  two  Neuropteroid  insects 

collected  at  the  top  of  the  Las  Vegas 

range  in  New  Mexico  appear  to  be  un- 

described  ;  both  belong  to  genera  hav- 

ing many  species  in  northern  and  boreal 

regions.  One  belongs  to  the  Neurop- 
tera,  the  other  to  the  Trichoptera. 

Hemerobiid^. 

Hcfiterobms  cockerelli  n.  sp. 

Head  pale  yellowish,  darker  across  base  of 

clypeus  ;  antennae  pale  yellowish,  not  band- 
ed; thorax  pale  yellowish,  with  abroad  brown 

stripe  on  each  side,  not  as  plain  behind  as  on 

the  prothorax  ;  abdomen  pale  at  base,  darker 

beyond  ;  legs  pale  ;  fore-wings  pale  brown, 
with  many  white  spots  through  the  middle 

LiMNOPHILIDAE. 

Asynarchus  costciUs  w.  sp. 

Face  yellowish;  palpi  yellowish,  slender; 
vertex  reddish  yellow,  ocelli  small,  posterior 

and  anterior  tubercles  subequal  in  size  ;  an- 
tennae long  and  slender,  reaching  beyond  end 

of  wings,  3  ellowish  on  base,  darker  beyond, 

the  basal  joints  about  one-half  their  diameter 
apart,  and  as  long  as  the  face,  the  outer  and 
inner  sides  each  marked  w  ith  a  broad  brown 

stripe;  legs  slender,  pale  yellowish,  spines 

black,  spurs  1-3-4,  ̂ ''^t  tarsal  joint  of  $ 

long,  few-  spines  on  tibia  I,  one  at  tip  of 
femur  I.;  thorax  with  a  brown  stripe  each 

side.  Fore-wings  quite  long,  rounded  at  tip 
and  on  apical  margin,  the  surface  minutely 

granulate,  sparsely  clothed  with  short  yellow 
hair,  black  hair  near  posterior  margin  ;  the 

basal  costal  area  is  hyaline,  beyond  and  be- 
hind is  brown,  with  many  small  pale  spots; 

larger  pale  spots  in  bases  of  all  apical  cells 
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except  the  first,  a  long  one  in  base  of  first  sub- 

npica),  a  spot  on  th_vi"idiinii  before  the  poste- 
rior anastomosis  and  reaching  into  cell,  and 

a  spot  in  the  thyridial  cell  still  nearer  the 
base  ;  veins  dark  brown.  The  first  and  fifth 

apical  cells  extend  but  little  basad  of  the 

anastomosis  ;  the  discal  cell  is  a  little  longer 
than    its    pedicel  ;    the    veins    at    posterior 

anastomosis  are  disjointed.     The  bind  wings 

are  hyaline,  with    brown    veins,    the    fourth 
apical  cell  nearly  as  broad  as  the  second,  a 
dot  in  the  base  of  the  third. 

Length,  13  mm. 

Two  specimens  from  top  of  Las  Vegas 

range,  New  Mexico. 

LIFE  HISTORIES  OF  NORTH  AMERICAN  GEOMETRIDAE.  —  XXVIII. 

BY  HARRISON  G.  DYAR,  WASHINGTON,  D.  C. 

Eiicrosfis  z'lridipcnnatu  Hiilst. 

Egff-  Elliptical,  disk-like,  flattened  con- 
cave above  and  below  with  sharp  edges,  one 

end  a  little  more  rounded  pointed  than  the 

other,  narrower,  neither  perceptibly  truncate 
or  depressed.  Smooth  olivaceous  green, 

shining,  with  small,  narrow  and  obscure  re- 
ticulations.    Size  .S  X    6  X  .35  mm. 

Stage  I.  Head  rounded  bilobed,  not  shin- 
ing yellowish  ochraceous ;  width  about  .3 

mm.,  ocelli  blnck,  mouth  brown.  Body  with 

a  subdorsal  point  on  joint  2  anteriorly,  the 
segment  slightly  collared;  else  smooth, 

cylindrical,  moderately  elongate,  normal. 

Segments  faintly  several-annulate,  the  in- 
cisures not  depressed.  A  slight  rounded  stig- 

matal  elevation,  most  visible  on  joints  .s>  6 

and  10  Greenish  white,  a  diffuse  red-brown 
dorsal  line,  narrowed  to  obsolescence  at  the 

ends.  Tubercles  and  setae  very  small  and 

obscure,  the  latter  very  short,  black  with  en- 

larged tips.  Skin  minutely  shagreened  gran- 
ular. 

Stage  II.  Head  bilobed,  the  lobes  pro- 
duced into  vertical,  conical  horns,  flat  before  ; 

yellowish,  granular,  ocelli  black.  Body  cy- 
lindrical, uniform,  segments  not  incised, 

finely  granular;  a  slightly  elevated  dorsal 
line.  Feet  normal,  the  anal  ones  with  large 

granular  plates.  Yellowish  white,  tinted 
with  brown,  the  granules  and  subdorsal  line 

whitish,  the  anal  plates  pale  edged.     Conical 

horns  on  joint  2  concolorous,  granular.  Tho- 
racic feet  appressed.  No  marks,  no  setae  nor 

tubercles.     Anal  plate  pointed  behind. 

Stage  III.  Head  strongly  conically  bi- 
lobed, held  obliquely  forward,  pale  greenish 

yellow,  granular.  Body  as  before,  the  cones 
on  joint  2  smaller  than  the  head  lobes  but 
similar.  Body  green,  the  linear,  subdorsal, 

whitish  raised  line  looped  up  a  little  anteriorly 

on  the  segments.  Pale  whitish  yellow  with 
a  diffuse  brown  dorsal  band  obsolete  at  the 

ends.  Anal  plate  pointed  ;  anal  feet  extended 
laterally  with  large  plates. 

Stage  II'.  Head  granular  roughened,  the 
lobes  produced  into  conical  horns,  greenish 
yellow,  apices  brown,  a  blackish  shade  on 

the  outer  side  of  lobes;  width  i  mm.  Body- 
as  before,  light  yellowish  green  with  a  faint 
and  diffuse  brown  dorsal  line,  obsolete  at  the 

ends.  Subdorsal  raised  line  as  before,  whit- 

ish, obscure.  Skin  densely  pale  granular. 
The  long  pointed  anal  shield  exceeds  the 

rather  high  anal  leg  shields.  A  dark  brown 

shade  subvenlrally  on  joint  12.  Thoracic 
feet  faintly  reddish  shaded. 

Stage  r.  Head  granular,  the  high,  erect, 

pointed  lobes  projecting  as  far  as  half  the 
height  of  the  head;  whitish  green  on  face, 

lobes  and  sides  brown  shaded,  with  a  few- 
blackish  dots;  width  1.4  mm.  Body  slender, 

green,  angular  ac  the  joints  when  bent,  the 
cones  on  joint  2  smaller  and  slenderer  than 
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the  head  lobes,  but  resembling  them,  broWn 

shaded.  Dorsum  slightlj  yellowish  between 
the  obscure,  slightly  raised  subdorsal  lines 

of  granules  with  a  red-brown  diffuse  dorsal 
line.  Anal  plate  produced  into  a  cone  behind, 
brownish  at  the  sides.  Thoracic  feet  brown- 

ish, appressed  and  touching  the  head  at  rest, 
the  whole  looking  like  one  piece.  A  faint, 

pale,  stigmatal  shade.  A  dark  red-brown 
mark  subventrally  on  joints  12-13.  Abdomi- 

nal feet  brownish  shaded.  Surface  all  finely 

pale  granular.  Spiracles  reddish  ;  no  per- 
ceptible tubercles. 

Cocoon  of  a  few  strands  of  silk  between 

leaves. 

Food  plants.  The  larvae  ate  wild  cherry, 

gooseberry  and  cottonwood  but  refused  sever- 
al herbaceous  plants. 

Eggs  from  a  female  taken  at  Boulder,  Col- 
orado, June  4th  ;  pupation  July  15th. 

Another  example  was  captured  in  the  foot- 
hills .above  Golden.  Col. 

Distribution  of  Cryptocercus  puncti'- 

LATA.  —  This  cockroach  was  originally  de- 
scribed from  Virginia,  Pennsylvania  and  New 

York.  It  has  since  been  recorded  from  Ten- 

nessee (Saussure)  and  Kentucky  (Garman). 

I  have  seen  specimens  from  North  Carolina 
(Coll.  Am.  Ent.  Soc),  Cumberland  Gap,  Ky. 

(Dimmock),  California  (Rathvon)  and  Ore- 
gon at  Glendale  and  Divide  or  Cottage 

Grove  (Morse).  6'.  //.  Sauicier. 
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THE  SPECIES  OF  GRYLLUS  FOUND  IX  THE  UNITED  STATES  EAST 

OF  THE    SIERRA  NEVADAS. 

BY    SAilUEL    H.    SCUr)DER.    CAMBRIDGE.    ilASS. 

In  1862  I  recorded  in  New  England 

and  the  region  not  far  distant  from  it  six 

sp)ecies  of  Gnllus  of  which  two  were 

described  as  new,  both  from  New  Eng- 
land. These  species  supposed  to  be 

new  have  been  little  recognized  since 

and  may  now  be  definitely  regarded  as 

sjTionyms.  The  results  of  a  recent  study 
of  material  from  over  the  whole  of  the 

United  States,  amounting  to  nearly  a 

thousand  specimens,  are  brought  forward 

in  this  and  a  companion  papver  (Psyche. 

ii,  267)  on  the  genus  Grj-Uus  as  found 
on  the  Pacific  coast.  Most  of  the  spe- 

cies are  extremely  difficult  to  separate. 
So  far  as  I  can  discover,  there  are  but 

three  Sf>ecies  in  the  northern  and  central 

United  States  east  of  the  Mississippi.* 
I^ch  of  these,  but  in  differing  degrees, 

develops  both  macropterous  and  bra- 
chypterous  forms  and  may  be  separated 

by  the  following  table : — 

a  ̂.     Black  species,  the  t^^ina  and  parts  of  the  body  sometimes  testaceous  ;  first 
joint  of  antennae  not  projecting  beyond  the  front  of  the  head. 

b  ̂ .  Larger,  more  frequently  with  testaceous  tegmina.  the  male  relatively  stouter 
with  larger  and  broader  head,  the  female  with  ovipwsitor  nearly,  quite,  or  more 

than,  half  as  long  again  as  hind  femora      ....  abbrcviatus  Serv. 

b-.  Smaller,  more  frequently  black  throughout,  the  male  relatively  slenderer 

with  narrower  and  less  tumid  head,  the  female  with  o\-ii)ositor  rarely  more  than 
one  fourth  as  long  again  as  hind  femora.         .         .         .      pennsylramcus  Barm. 

a  ̂.     Straw-colored  with  light  fuscous  markings  :  first  joint  of  antennae  projecting 
slightlv  bevond  front  of  head.         ......  dotmsticus  Linn. 

The  separation  of  the  first  two  sj>ecies 

is  a  difficult  task,  and  I  have  been  un- 
able in  all  cases  to  place  specimens, 

especially  of  the  male  sex.  The  charac- 

teristics given  in  the  table  have  there- 

fore of  necessity  been  stated  in  a  rather 

general  form.  G.  abbrciiatus  has  for 
svnon\Tns  G.  luetuosus  Serv..  G.  angustus 

*  Excepnng  tfca 

desci^Kd  farther  ; 
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Scudd.,  G.  signatipcs  Walk.,  and  G. 

scudderianus  Sauss.  It  is  widely  spread, 

only  less  widely  than  the  next  species. 

In  this  paper  I  take  account  only  of 

specimens  at  hand  for  study  without 

regard  to  literature.  I  have  seen  speci- 
mens from  New  Hampshire  :  White  Mt. 

valleys,  Mt.  Washington  (Slosson); — 

Massachusetts  :  vicinity  of  Boston,  Sher- 

born  (Morse),  Wellesley  (Morse),  Cape 

Cod  (Sanborn),  Provincetown  (Morse), 

Nantucket ; —  Connecticut :  South  Kent, 

Canaan,  and  New  Haven  (Morse) ; — 
Rhode  Island  :  Block  Island  (Morse)  ; 

—  New  York:  Ithaca  (Morse);  —  Penn- 

sylvania: Harrisburg  (Shurtleff);  — 

Maryland  (Uhler); — Indiana  (Blatch- 

ley); — Ohio:  Olive  (Higginson);  — 
Illinois:  Green  River  (McNeill),  south- 

ern Illinois  (Kennicott); — Lake  Superi- 

or (Uhler);  —  Manitoba:  Red  River 

(Kennicott);  —  Minnesota;  —  Iowa: 

Denison  (Allen),  Dallas  Co.  (Allen);  — 
Nebraska:  Platte  River  (Hayden), 

Nebraska  City  (Hayden),  Loup  Fork, 

Pawnee  Reserve  (Hayden)  ; —  North 

Carolina  (Shute,  Ordway);  —  Georgia 

(Morrison,  Oemler,  Gerhard)  ;  — 
Florida  :  Fernandina  (Palmer),  Lake 

Okeechobee  (Palmer),  Sanford  (Frazer, 

Comstock),  Pilatka,  Appalachicola 

(Thaxter),  Ft.  Reed  (Comstock); 

Charlotte  Harbor  (Slosson),  Capron 

(Comstock),  Key  West  (Palmer);  — 
Alabama :  Utaw  ; —  Louisiana  :  Milli- 

ken's  Bend  (Shurtleff),  New  Orleans 
(Akhurst); — Texas  (Belfrage),  Pecos 
River  (Pope).  Both  niacropterous  and 

brachypterous    forms    occur    in    nearly 

every  district,  and  in  nearly  all  of  them 

the  brachypterous  forms  largely  prevail, 

the  macropterous  being  apparently  no- 
where uncommon. 

G.  pennsyhankus  has  for  synonyms 

A.  nigra  Harr.  and  G.  7ieglectus  Scudd. 

It  is  our  most  widespread  species,  cross- 

ing the  continent  in  the  north  and  extend- 
ing south  to  the  limits  of  the  United 

States  at  least  west  of  the  Mississippi. 

I  have  specimens  before  me  from  Maine  : 

Norway  (Smith),  Fryeburg  (Morse);  — 
New  Hampshire  :  Hanover  (Weed), 

Holderness  (Morse),  Kearsarge  Village 

(Morse),  White  Mt.  valleys,  Franconia 

(Slosson);  —  Massachusetts  :  Adams, 
Reading,  Dover,  Wellesley,  Sherborn, 

Winchendon,  Blue  Hills,  Medfield,  Na- 
tick,  and  Nantucket  (Morse),  Cambridge, 

Provincetown,  Cape  Cod  ;  —  Rhode 

Island:  Block  Isl.  (Uhler); — Connec- 
ticut :  Stamford,  Canaan,  and  South 

Kent  (Morse);  New  York:  Albany, 

West  Farms  (Akhurst),  Ithaca  (Morse), 

Chateauguay  (Bowditch); —  Maryland 

(Uhler);—  Michigan  :  Detroit  (Gill- 
man); —  Illinois:  Port  Byron  (McNeill), 

Chicago,  Rock  Island  (McNeill),  south- 

ern Illinois  (Kennicott,  Thomas); — Mis- 

souri:  St.  Louis  (Engelmann); — Kan- 

sas :  Lakin  (Scudder); —  Nebraska  : 

Platte  River  (Hayden); — Iowa:  Dallas 

Co.,  Crawford  Co.,  Denison,  and  Jeffer- 

son (Allen); — Colorado:  Ft.  Collins 
(Baker),  Denver,  Grenada,  and  Pueblo 

(Scudder),  5500'  (Morrison);  —  Utah: 
Parowan  (Palmer),  Mt.  Trumbull 

(Palmer),  near  Beaver  (Palmer),  Salt 

Lake  (Scudder)  ;  —  Montana  :    expl.  of 
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upper  Missouri  (Hayden),  Muscle  Shell 

River  (Hitz),  N.  Pac.  R.  R.  Surv. 

(Suckley),  N.  \V.  Boundary  Survey 

(Kennerley)  ; —  British  Columbia,  Wash- 

ington, Oregon,  and  California  (the  de- 

tails given  in  another  paper)  ; —  New 
Mexico:  Ft.  Buchanan  (Nevin),  Santa 

Fe'  (Cockerell),  Mesilla  Park  (Cock- 
erell).  Las  Vegas  (Cockerell)  ; —  Texas  : 
Goliad  (Palmer),  Pecos  River  (Pope), 

San  Antonio  (Palmer),  Corpus  Christi 

Bay  (Palmer),  Ringgold  Barracks 

(Schott).  Macropterous  specimens  are 

very  rare  in  this  species,  and  have  been 

seen  by  me  only  from  Massachusetts, 
Missouri,  and  Colorado. 

G.  domesticus  is  before  me  in  speci- 
mens from  New  York  :  West  Farms 

(Akhurst); —  southern  Illinois  (Uhler); — 

Carolina  (Schaum)  ;  — •  Georgia  :  Ross- 

well  (King); — Alabama:  Utaw  ; — and 
Texas  (Belfrage).  All  that  I  have  seen 

are  macropterous,  but  brachypterous 
specimens  occur  in  the  Old  World. 

West  of  the  Mississippi  and  north  of 

Utah,  J.  ahbreviatus  zwA  G.pennsylvani- 
cus  (a  -,  especially  the  latter)  seem  to  be 

the  only  species  known.  In  Kansas, 

however,  another  species,  G.  personatus 

Uhl.,  appears,  which  also  extends  to 

Colorado  and  Texas.  It  may  be  dis- 
tinguished from  these  species  by  having 

the  genae  of  the  head  and  the  lateral 

lobes  of  the  pronotum  luteous  or  testa- 
ceous instead  of  black.  I  have  seen 

specimens  from  Kansas  (Uhler),  be- 
tween Ft.  Kearny  and 

(Suckley)  ;  —  Colorado  : 

(Baker  in  Morse's  coU.);- 
Antonio  (Palmer),  Eagle  Pass  (Schott), 

Pecos  River  (Pope).  Both  macropter- 
ous and  brachypterous  forms  occur,  the 

latter  appearing  to  prevail. 

In  the  southern  Rocky  Mountain  re- 

gion (Colorado,  Utah,  New  Mexico  and 
Arizona)  four  species  are  found,  one  of 

them  new  and  described  below.  They 

may  be  separated  by  the  following  table  : 

personatus  Uhl. 

Ft.  Laramie 

Ft.  Collins 

Texas :    San 

a  '.     Genae  and  lateral  lobes  of  pronotum  light  colored. 

(?^.     Genae  and  whole  pronotum  black. 

b  '.     Whole  body  black,  the  tegmina  sometimes  nigro-testaceous  ;  5-6  spines  on 
outer  side  of  hind  tibiae. 

(-'.     Pronotum  nearly  twice  as  broad  as  long.  .         .  .       integer  Scudd. 

(■-.  Pronotum  about  half  as  broad  again  as  long.  .        pennsylvanicus  Burni. 

b'-.     Tegmina  and  legs  testaceous;  7-8    spines  on   outer    side    of  hind    tibiae 
armatus  sp.  nov. 

The  distribution  of  G. personatus  has  just  been  given,  and  that  of  G. pennsylvankus 

in  an  earlier  part  of  this  paper  in  detail.      G.  integer  was  described  and  its  distribu- 

tion given  in  my  paper  on  the  species  of  Gryllus  on  the  Pacific  coast.    A  description 

of  the  species  regarded  as  new  follows. 

Grylliii  ariiuitus  sp.  nov.  —  Small  and  rath-       or  not  wider  than  the  pronotum,  gentiv  tiunid, 

er  slender  with  piceous  body.     Head  scarcely      the  vertex  not  very  prominent,  the  whole  head 
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black.  Pronotum  rather  more  than  half  as 

broad  again  as  long,  equal,  with  nearlj  paral- 
lel sides,  feebly  villous,  black  throughout 

except  for  a  delicate  ferruginous  margination 
in  front,  the  front  margin  truncate,  the  hind 

margin  faintly  convex,  with  a  median  im- 
pressed line  fading  on  posterior  third,  the 

lower  margin  of  lateral  lobes  gently  and  ob- 

liquely- convex.  Tegmina  covering  i$)  or 
nearly  covering  (?)  the  abdomen,  testaceous, 
the  mediastinal  vein  with  from  two  to  four 

branches,  the  post-specular  area  of  male  teg- 

mina rather  large  ;  wings  usually  not  sur- 
passing the  tegmina  but  sometimes  caudate. 

Legs  testaceous,  the  hind  femora  not  very 
stout,  the  hind  tibiae  with  seven  or  eight 

spines  on  the  outer  side,  the  upper  inner 
calcar  scarcelv  shorter  than  the  intermediate 

calcar.     Ovipositor  a   little   longer   than   the 
hind  femora. 

Length  of  body,  $,  17.5  mm.,  $,  17  mm.; 

pronotum,  ̂   $,  3.25  mm.;  breadth  of  same, 

(J,  5.25  mm.,  ?,5mm.;  length  of  tegmina,  (J  , 
10.5  mm.,  ?,  9  mm.;  hind  femora,  $  ̂  ,  \i 

mm.;  ovipositor,  13  mm. 

6  (J  ,  I  9  ;  Beaver  Dam,  Utah,  April 
(Palmer)  ;  Ehrenberg,  Ariz.  (Palmer) ; 

Ft.  Whipple,  Ariz.  (Palmer). 

About  a  third  of  the  specimens  seen 

are  macropterous. 

There  remain  the  species  of  the 

southern  United  .States  east  of  the  Rocky 

Mts.  These  may  be  separated  by  the 

following  table  : — 

a  '.      Pronotum  wholly  black. 
b .      Pronotum  about  half  as  broad  again  as  long. 

(■'.     Very  large  species,  about   25   mm.  long,  with  convex  hind  margin  to  the 
pronotum,  and  7-8  spines  on  hind  tibiae    ....        firmus  sp.  nov 

c'^.     Medium  or  small  sized  species,  not  often  exceeding  20  mm.  long,  with 
nearly  truncate  or  faintly  angulate  hind  margin  to  the  pronotum  and  5-6  spines 
on  hind  tibiae         ....  abhrcviatus  Serv.,  pennsylvankus  Burm. 

b  -.      Pronotum  nearly  twice  as  broad  again  as  long.  .  .         integer  Scudd. 
a  ̂      Pronotum  prevailingly  light  or  with  light  markings. 

/;  ̂     Wholly  testaceous,  more  or  less  marked  with  fuscous  ;  first  joint  of  antennae 

projecting  slightly  beyond  front  of  head.         ....       domesticus  \Ja\x\. 

b  '^.     Prevailingly  dark  ;   first  joint  of  antennae  not  projecting  beyond  front  of  head. 
c '.     Head   except   vertex  testaceous  ;   hind  tibiae  relatively   short;   with  5-6 
spines  on  margins.  ........    personatus  Uhl. 

c'^.     Head  wholly  black  ;  hind  tibiae  relatively  long,  with  7-8  spines  on  mar- 
gins ..........  nibens  sp.  nov. 

G.  asshniHs  Fabr.  is  not  included  in 

this  table,  as  I  have  seen  United  States 

specimens  only  from  California,  but  it  is 

reported  to  occur  in  the  Gulf  States. 

The  distribution  of  all  the  species  of  the 

table  excepting  the  first  and  the  last 

has  already  been  given  or  referred  to. 

The  two  remaining  species~may  now 
be  described. 
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Gryllus  Jit  mu$  sp.  no\'.  —  Large  and  stout, 
with  piceous  bodj.  Head  large,  tumid,  uitli 

prominent  vertex,  scarcely  broader  than  the 

pronotum.  wholly-  black.  Pronotum  stout, 
black,  most  delicately  margined  anteriorly 
with  ferruginous,  broadest  in  advance  of  the 

middle,  the  sides  being  slightly  and  not  quite 

uniformly  convex,  half  as  broad  again  as 

long,  the  front  margin  with  scarcely  per- 
ceptible concavity,  the  hind  margin  slightly 

but  distinctly  and  broadly  convex,  with  a 
median  impressed  line  scarcely  or  not  visible 
on  posterior  third,  the  lower  margin  of  the 

lateral  lobes  oblique  and  nearly  straight. 

Tegmina  nearly  or  quite  covering  the  ab- 
domen, testaceous  more  or  less  infuscated, 

often  in  the  female  leaving  a  clear  testaceous 
humeral  stripe,  the  mediastinal  vein  with 

three  or  four  branches;  wings  generally  no 
longer  than  the  body,  but  sometimes  caudate 

in  the  female.  Legs  ferruginous  or  testaceo- 
ferruginous,  often  more  or  less  infuscated,  the 

hind  femora  stout,  the  hind  tibiae  with  gener- 
ally six  or  seven  rather  long  spines  on  the 

outer  side,  the  upper  inner  calcar  very  long 
and  almost  as  long  as  the  intermediate  calcar. 

Ovipositor  fully  a  third  longer  than  the  hind 
femora. 

Length  of  body,  (J,  27  mm.,  $,  26  mm.  ; 
pronotum,  $ ,  5  mm.,  $,  5.5  mm. ;  breadth  of 

same,  J'  ?  ,  7.5  mm.  ;  length  of  tegmina,  $  $  , 
14.5  mm.;  hind  femora,  J,  16  mm.,  $,  16.75 
mm.  ;  ovipositor,  23.5  mm. 

6  (J,  7  9.  Brookville,  Ind.  (Dr. 

Rufus  Hayvvard);  Smithville,  N.  C,  Nov. 

22  ;  Dingo  Bluff,  N.  C,  Nov.  15  (Parker 

and  Maynard);  Georgia  (Oemler,  Ger- 
hardt);  Sandford,  Fla.  (G.  B.  Frazer); 

Key  West  (Morrison) .  I  have  also  speci- 
mens from  Texas. 

This  is  the  largest  United  States  spe- 
cies known  to  me.  About  a  third  of  the 

specimens  seen  are  macropterous. 

Grylliis  riibeiis  sp.  nov.  —  Rather  large  and 
somewhat  slender,  the  body  piceous  with 

rufous  and  rufo-testaceous  markings.  Head 
large,  full,  the  vertex  rather  prominent,  slight- 

ly wider  than  the  pronotum,  the  whole  head 

piceous.  Pronotum  about  half  as  broad  again 

as  long,  subequal  with  scarcely  convex  sides, 
feebly  villous,  piceous,  the  front  and  hind 

borders  very  narrowly  margined  with  rufo- 
testaceous,  the  lateral  lobes  broadly  striped 

above  (at  place  of  lateral  carinae)  and  down 
the  front  with  rufo-testaceous,  the  front  mar- 

gin of  disk  very  faintly  angulato-emarginate, 
the  hind  margin  very  faintly  bisinuate,  the 

lower  margin  of  lateral  lobes  gently  and  ob- 

liquely convex  and  broadly  and  feebly  mnrgin- 
ate.  Tegmina  covering  the  abdomen,  tes- 

taceous, faintly  infumated,  the  mediastinal 

vein  with  three  branches;  wings  in  only  speci- 
men seen  not  surpassing  the  tegmina.  Legs 

rufous  slightly  tinged  with  testaceous  and 
more  or  less  infuscated,  the  hind  femora 

moderately  stout,  the  hind  tibiae  with  six 

rather  long  spines  on  the  inner,  seven  on  the 

outer  margin,  the  upper  inner  calcar  nearly 
as  long  as  the  intermediate  calcar.  Ovipositor 
about  a  fourth  longer  than  hind  femora. 

Lengtli  of  body,  20  mm. ;  pronotum,  3.75 

mm.;  breadth  of  same,  6  mm.;  length  of 

tegmina,  12  mm.  ;  hind  femora,  13  mm. ;  ovi- 

positor,  16  mm. 

I  9.  Auburn,  Alabama  (Baker,  in 
Morse  coll.). 

A  word  may  be  added  concerning 

wing-length.  Of  the  ten  species  of 
Gryllus  recognized  in  this  and  my 

complementary  paper,  all  but  two  appear 
in  both  the  forms,  macropterous  and 

brachypterous  ;  and  of  these  two  one, 

G.  ruhciis,  is  known  only  by  a  single 

specimen,  and  the  other,  G.  dcmiestkus, 
is  known  to  occur  in  both  forms  in 

Europe,   though  here   I  have   seen  only 
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macropterous.  The  caudate  condition 

is  extremely  rare  in  G.  peunsylvaiiiiiis, 
common  in  G.  abhreviatus,  is  found  in 

4  out  of  the  5  specimens  seen  of  G. 

assimilis,    5   out  of  9   of   G.  personaius, 

2  out  of  7  in  G.  armatus^  and  6  out  of  16 

in  G.firmus.  In  general  it  appears  to 
be  rather  more  common  in  females  than 

in  males. 

The  crickets  retreat,  figured  in  Har- 

27  out  of  31    (and   so  nearly  universal)      per's  Magazine,  Vol.  93,  p.  693,  in  prob- 
in  G.  integer,     i  out  of  9  in   G.  vocalis,      ably  that  of  G.  abbrcviatus. 

A  NEW  SPECIES  OF  THE  GENUS  SAISSETIA   (COCCIDAE). 

With  notes  on  some  of  the  species  of  the  genus  not  well  understood. 

BY  GEORGE  B.  KING,  LAWRENCE,  MASS. 

Saissetia  nigrella    n.  sp. 

5  Scale  black  3  mm.  long,  2^  wide,  2  high 

very  convex,  shiny  surface  smooth  margin- 
ally carinated,  texture  thick.    Of  the  20  speci- 

mens examined  all  showed  and  8  segmentes 

antenna;  variable  however,  as  follows  : 

Segment      1-2-3-4-5-6-7-8  in  ji 

46-44-48-40-44-2  4-24-5  2 
4  6-48-60-48-40-2  4-2  4-5  2 

46-48-5  2-36-40-24-24-52 

44-44-48-40-44-24-24-52 
Hind  leg:    coxa  100;  femur  with  trochanter 
160 ;  tibia   104  ;  tarsus  So.     Marginal  spines, 

club-shaped  with  split  tips  36   X   24   ji  long. 
Digitules  of  claw  24(1,  long  with  large  dilated 
end.      The    derm    is   yellowish  brown    with 

irregular   oval    gland    orifices,   no    irregular 

plates  forming  a  marquetry  pattern  as  in  S. 

depressa  and  S.  nigra,  but  the  skin  seems  to 
be  without  tessellation. 

Hab.  —  On  Ficus  sp.  at  Tongaar, 
Natal,  South  Africa  (Fuller  No.  7). 

The  above  species  were  sent  to  Prof. 

Cockerell  by  Mr.  Fuller  with  several 

other    species  of  Coccidae.     Being  the 

only  species  of  Saissetia  sent.  Prof. 

Cockerell  turned  it  over  to  me  for  study. 

I  wish  to  say  however  that  it  is  a  very 

hard  species  to  clear  for  study,  owing  to 

its  thick  tough  skin,  which  resists  the 

action  of  caustic  potash  after  prolonged 

boiling.  Superficially  it  resembles  ^S. 

7iigra  but  differs  from  that  species  by 

being  very  much  smaller,  structurally  by 

the  derm  not  having  the  marquetry  pat- 
tern with  oval  gland  pits  enclosed. 

Saissetia  nigra. 

Lecaniiim  nigrum  Nietner  1861. 

Saissetia  depressa. 

Lecaniitm  depress nm  Targioni  1867. 

The  above  two  species  seem  to  be 

decidedly  mixed,  both  being  considered 

by  some  coccidologists  as  one  species, 

while  others  believe  depressa  to  be  a 

variety  of  nigra.  Mr.  Maskell,  Trans. 
N.  Z.  Inst.  1893,  believed  nigra,  depressa 

and  begoniae  (I  have  not  seen  begoniae) 
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to  be  identical.  The  confusion  seems 

to  have  arisen  from  the  extremely  close 

resemblance  of  the  polygonal  glands  of 

the  derm  in  each  of  the  species,  and  from 

not  properly  studying  the  scales  super- 
ficially as  in  them  are  found  characters 

which  are  certainly  specific.  Further- 
more it  appears,  and  the  more  I  read 

the  literature  upon  the  species  the  more 
I  am  convinced,  that  in  most  cases  the 

scales  sent  to  the  specialists  were  nigra 

and  not  depressa  as  supposed  by  the 

sender.  The  writer  has  had  nigra  sent 

him  for  depressa  and  vice  versa  ;  of  course 

Dr.  Howard  and  S.  nigra  from  Mr. 

Pergande.  The  destinctive  character  of 

each  species  is  as  follows. 

5.  nigra.  ?  Scale  very  dark  brown,  ap- 
proaching black.  The  entire  outer  margin 

carinate,  distinctly  so  anteriorly  and  posteri- 

orly, marginally  not  so  pronounced.  Tex- 
ture very  thick,  shiny,  smooth.  Elongate 

oval  4  mm.  long,  3  broad,  2  high. 

5.  depressa.  ?  Scale,  deep  red  brown,  not 
at  all  blackish,  somewhat  shiny.  General 
outline  oval,  flat,  much  narrower  in  front 

than  behind.  Surface  rugose,  pitted  and  the 

margin  distinctly  ribbed  ;  about  the  center  of 

tlie  dorsum  posteriorly  is  a  slight  but  distinct 

Saissetia  nigra. Saissetia  depressa. 

Markings  of  the  derm. 

this  was  misidentification  where  proper 

study  was  not  made.  Recently  I  received 

nigra  on  Anona  reticulata  from  Grenada, 

W.  I.,  and  a  species  on  Coleus  at  Barba- 
does,  W.  I.,  marked  new  var.,  of  nigra, 

collected  and  kindly  sent  to  me  by  Mr.  H. 

Maxwell  Lefroy,  the  imperial  entomolo- 
gist; he  Says  the  same  variety  is  found 

on  wild  Agave.  The  supposed  variety  is 

clearly  i'.  depressa.  I  have  also  perfect  ex- 

amples of  S.  depressa,  on  wild  '^Almond" 

{Tei-minalia)  from  San  Juan,  Porto  Rico, 
collected  by  Mr.  Busck,  U.  S.  Dept.  of 

Agriculture,  kindly  sent   to   me  through 

depression.  Marginal  carina  nearly  obsolete. 
Texture  of  the  scale  decidedly  thinner  than 

in  S.  nigra.  Size  3  mm.  long,  24  broad,  i 

high.  As  to  the  microscopical  characters, 
there  are  slight  differences.  The  derm  of 

depressa  is  more  transparent.  The  lines 

forming  the  polygonal  structure  in  depressa 
are  narrower  more  sharpened  edges.  In 
nigra  they  seem  to  be  thicker  and  flattened. 

The  antennae  of  each  are  similar  and  quite 
difficult  to  measure  correctly  owing  to  the 
markings  of  the  skin. 

Saissetia  hemisphaerica. 

Lecanium  hemisphaericiim  Targ.-Tozz. 1867. 
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The  $  scale  is  smooth  elongate  oval  44  to 

5  mm.  long  ;  2  to  3  broad,  and  2  high.  Color 
variable,  reddish  brown,  yellowish  brown  to 

a  tinge  of  greenish  brown,  rounded  dorsally 
without  ridges  forming  an  H  though  this 
character  is  found  in  the  immature  individu- 

als. Antennae  8-jointed  measuring  in  y. 
joint  1(56),  2(60),  3(84),  4(52)  6(36)  7(28)  8(56), 
joint  I  has  one  hair,  2,  two  ;  3,  three  ;  4  three ; 

5  two;  6  one;  7  two  and  8  eight.  Front 
leg:  coxa  120  long;  femur  with  trochanter 

240;  tibia  168;  tarsus  88.     Tarsal  digitule  56 
long.  The  outer  margin  of  the  skin  after 

treatment  with  potash  is  much  darker  than 
the  rest,  and  the  entire  surface  tessellated, 

and  thickly  covered  with  oval  gland  orifices. 

Saissetia  filicum. 

Lecanium  filician  Boisd.  1868. 
$  Scale  yellowish  red  brown  to  red  brown, 

practically  hemispherical,  though  some  ex- 
amples found  at  the  ends  of  the  small  twigs 

and  leaves  of  the  food  plants  are  some- 
what elongate.  The  adult  ?  scale  and  young 

having  one  longitudinal  and  two  transverse 

ridges  forming  a  raised  H  marginally  dis- 
tinctly keeled.  The  longitudinal  ridge  has 

4  minute  raised  round  tubercles,  and  the 
entire  scale  more  or  less  minutely  pitted, 

surface  somewhat  shiny.  Size  3  mm.  in 

diameter  and  2  mm.  high. 

Antennae  8-jointed  in  |x  long  1(52)  2(48) 

3(56)  4(44)  s(2o)  6(24)  7(28)  8(40).  Front  leg  : 
coxa  120;  femur  with  trochanter  200 ;  tibia 

152  ;  tarsus  88.  The  skin  marginally  dark 
ocherous   thickly    covered    with    large    oval 

gland  orifices.  The  center  and  large  portion 

of  the  skin  colorless  with  the  gland  pits  very 
indistinct. 

It  seems  to  the  writer  that  the  names 

of  the  above  two  species  are  misplaced. 

S.filicutn  should  be  called  .S.  hcmisphae- 

rica  and  the  latter  6'.  filicum,  owing  to 
the  fact  of  S.  filicum  as  it  now  stands  is 

a  hemispherical  shaped  species,  while  S, 

hemisphaerica  is  an  elongate  oval  one. 

Indeed  it  seems  as  though  S.  filicum  was 

the  one  originally  described  as  L.  Itemi- 

sphaei-icum.  The  marginal  hairs  of  the 
four  above  species  are  all  very  similar 

with  expanded  ends  which  are  more  or 

less  split  interspersed  with  ordinary 

sharp  spines  without  expanded  ends  or 

split.  The  lateral  incisions  of  all  are 

also  of  the  same  shape  similar  to  a  half 
oval. 

Saissetia  hemisphaerica  was  received 

from  Prof.  Cockerell,  collected  by  him 

Aug.,  1901,  at  La  Galla,  San  Diego 

county,  Calif.,  on  pepper  tree  {Schinus 

molle),  on  Cycas  ci?-cinalis,  Trinidad 
(West  Indies)  from  Dr.  L.  Reh,  and  on 

fern  in  greenhouses  in  Mass.  Those 

of  S.  filicum  were  from  ferns  in  green- 
houses, Lawrence,  Mass.  collected  by 

myself. 

LIFE    HISTORIES    OF    NORTH    AMERICAN  GEOMETRIDAE.— XXIX. 

BY  HARRISON  G.  DYAR,  WASHINGTON,  D.  C. 

Epelis  iruncataria  Walker.  ly  depressed ;  shining  pinkish  gray,  slightly  ir- 

Egg.      Elliptical,     strongly    flattened-con-       idescent.     Reticulations  strong,  sharp,  regu- 

cave,  one  end  neatly  truncate,  the  other  slight-       larly  hexagonal,  resembling    honeycomb  at 
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the  truncate  end,  arranged  in  nearly  regular 

longitudinal  rows  for  two-thirds  the  length, 
confused  into  normal  reticulations  at  the  de- 

pressed third  ;  pits  rather  deep,  well-marked. 
Length  .7,   width   .5,    height    about    .3  mm. 

Stage  I.  Head  rounded,  erect,  pale,  yel- 
lowish, the  sutures  faintly  and  mouth  brown, 

ocelli  black.  Body  normal,  short  and  thick, 

yellowish  with  distinct  green  tint  and  fine, 
discreet,  purple  brown  lines,  about  as  wide 
as  the  intervening  spaces,  dorsal  (distinct  on 

the  cervical  shield),  subdorsal,  lateral,  stig- 
mata! and  fainter  subventral  ones.  Shields 

all  concolorous ;  tubercles  obscure;  setae 

short,  stiff,  black,  enlarged  at  tips.  Feet  nor- 
mal, pale.      Shields  faintly  lined. 

Stage  II.  Head  round,  erect,  free,  green- 
ish luteous,  mouth  brown,  eye  black  ;  smooth, 

shining;  width  .5  mm.  Body  normal,  mod- 
erate, smooth,  green  with  dorsal,  subdorsal 

and  lateral  pulverulent,  subgeminate,  black- 
isli  bands  and  a  single  suprastigmatal  one ; 
subventral  fold  pale.  Tubercles  elevated, 

concolorous ;  setae  short,  dark,  capitate. 
Shields  undifferentiated.  Thoracic  feet  faint- 

ly reddish,  abdominal  ones  green.  Subven- 
tral and  ventral  lines  more  dotted  and  broken, 

geminate,  blackish. 
Stage  in.  Head  round,  erect,  broad,  flat 

before,  vertex  slightly  under  joint  2  ;  pale 
green,  faintly  brown  shaded  on  the  sides 

above  the  black  ocelli ;  width  .9  mm.  Body 

robust,  moderate,  uniform,  incisiu'es  not  de- 
pressed,   segments    not    elongate.       Whitish 

green,  opaque  ;  addorsal,  subdorsal,  lateral 
geminate  crinkly  blackish  lines,  darker  green 
filled,  uniform  over  the  cervical  shield  but 

replaced  b\'  yellowish  green  on  the  anal 

plate;  a  single  suprastigmatal  line;  sub- 
venter  and  venter  3'ellowish  green  with  two 
subventral  and  a  single  ventral  greenish 
black  lines.  Tubercles  black,  minute;  setae 

short.  Feet  pale,  the  abdominal  ones  very 

faintly  lined. 
Stage  IV.  Head  rounded,  erect,  free ;  all 

leaf  green  ;  clypeus  rather  high,  ocelli  black; 
width  1.3  mm.  Body  rather  short,  as  before. 

Green  with  the  narrow  blackish,  double,  pale- 
filled  lines  as  before  but  both  dorsally  and 

ventrally  practically  alike.  Subventral  fold 

wliitish.  Feet  green,  the  anal  ones  with  tri- 

angular shields  like  the  anal  plate.  No  cer- 
vical shield.  Tubercles  small,  concolorous, 

with  short,  pointed  black  setae.  The  lines 

are  addorsal,  subdorsal  and  lateral  (substig- 
matal-subventral  fold,  not  dark  edged),  sub- 

ventral and  ad\entral,  all  geminate,  pale, 

almost  whitish  filled.  Later  the  color  pales 
and  the  lines  look  whitish  with  dark  green 

edges.  Subventral  fold  white;  dorsal  in- 
cisures folded,  yellowish  white.  A  short, 

robust  larva,  uniform,  the  segments  not 

elongate. 
Food  plant.,  bearberry  [Arctostaphylos  uva uysi). 

Eggs  from  a  female  taken  on  the  summit 
of  the  foothills  back  of  Golden,  Colorado 

(Chimney  Gulch). 

THE    HATCHING    OF    EAGLES    IMPERIALIS. 

BY    CAROLINE    G.    SOULE,    BROOKLINE,    MASS. 

Eggs  of  Eacles  imperialis  had  a  red  line 
part  of  the  way  around  the  edge  of  each.  As 
the  larva  developed  this  line  became  broken, 

and,  on  the  day  before  hatching,  showed  the 
red  dashes  to  be  the  dorsal  tubercles  of  the 

larva.  This  could  be  seen  without  a  lens, 

but  a  fifteen-diameters  glass  showed  also  the 
setae  at  the  top  of  each  tubercle,  those  on  the 
four  tubercles  over  the  head  being  black,  the 
others  white.     When  the  larva  hatched  the  red 
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raised  dots  —  for  the_v  were  not  more  than 
that  —  began  to  grow  at  once,  the  red  color 
remaining  in  the  tip  of  each,  and  the  lower 

part  having  almost  no  color  at  first.  The 
growth  was  so  rapid  that  in  five  minutes  after 

leaving  the  shells  the  long  thoracic  tubercles 

or  "horns"  had  their  normal  size  and  shape, 
and  the  lateral  spines  had  appeared.  The 

setae  grew  dark  first,  then  the  spines,  then  a 

pale  red  color  suffused  the  "horn  "  as  if  it  ran 
down  from  the  tip,  which  grew  paler. 

The  abdominal  tubercles  gained  the  normal 
color  first,  in  about  fifteen  minutes,  and  in  an 

hour  all  the  tubercles,  spines,  feet,  tips  of 

props,  and  mouthparts  had  become  black. 
The  development  of  the  long  tubercles  was 

very  rapid  and  very  interesting,  and  was 

watched  in  many  instances,  eacli  one  giving 
exactly  the  same  details  in  the  same  order, 

though  the  caterpillars  differed  much  in  the 

time  they  took  to  eat  their  way  out  of  the 
shell.  Some  needing  an  hour,  others  over 
two  hours. 

Observation  of  another  set  of  eggs  showed 
that  the  color  of  the  thoracic  setae  varied, 

some  larvae  having  the  setae  all  black  before 

hatching,  others  having  only  those  of  the  first 

segment  black,  the  others  being  white. 

Literature. —  Comstock  and  Kellogg's 
Elements  of  Insect  Anatomy,  advertised  on 

another  page,  is  an  admirable  guide  to  the 

practical  study  of  the  anatomy  of  insects.  The 

subjects  treated  in  detail  are  the  external  anat- 
omy of  Melanoplus  and  Pterostichus,  the 

internal  anatom}'  of  Corydalis  and  the  gen- 

eral anatomy  of  the  larva  of  Holorusia.  Chap- 
ters explanatory  of  technical  terms,  of  the 

mouthparts  and  venation  and  of  inethods  of 

insect  histology  add  everything  that  is 

requisite  for  the  beginner.  We  cordially 
commend  the  work. 

Correction:  —  Page  273,  col.  2,  line  i, 
for  Odynerus  read  Eumeiie^. 
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SOME  INSECTS  OF  THE  HUDSONIAN  ZONE  IN  NEW  MEXICO.— VII. 

COLEOPTERA. 

BY    H.    C.    FALL. 

The  following  species,  additional  to 

the  former  list,  were  taken  on  the  top  of 

the  Las  Vegas  range  in  1901. 

Nebria  sahlhcrgi  Fisch.  The  most 

widely  distributed  species  of  the  genus, 

occurring  from  Labrador  to  Sitka  and 
the  Kenai  Peninsula.  Within  the  United 

States  it  is  recorded  from  the  White  Mts. 

of  New  Hampshire,  Michigan,  Lake 

Superior,  Washington  and  Oregon.  It 

is  probable  that  in  the  latitude  of  New 

Mexico  this  species  will  be  found  only 

on  the  summits  of  the  highest  ranges. 

Be}nhidium  dyschiriniim  Lee.  North 

Pacific  Coast,  Montana,  Colorado  (Breck- 

enridge  and  Leadville  —  9500-10000 

ft.— Wickham). 

Discoderns  parallelus  Hald.  "  Most 
common  in  Texas  and  New  Mexico " 

(Horn),  also  known  from  Pennsylvania, 

Georgia,  Iowa,  and  Kansas. 
Coccitulla  traitsvcrsoguttata  Fab.  A 

common  and  extremely  widespread  spe- 
cies, ranging  from  Massachusetts  north 

to  Hudson  Bay  and  Greenland,  across 
the  Continent  to  Alaska,  and  south  to 

California,  extending,  also  along  the 

Rocky  Mts.  into  Mexico.  In  Eurasia 

it  is  reported  from  Siberia,  Japan,  North- 
ern China,  Dauria  and  Lapland. 

CoccuieUa  g-nofata  Herbst.     New  Eng- 

land, New  Jersey,  Canada,  entire  Rocky 
Mt.  region,  California,  Mexico,  Guate- 
mala. 

rodabrus  lateralis  Lee.  Colorado 

and  New  Mexico,  at  high  or  moderately 
high  elevations. 

Pachyta  litiirafa  Kby.  Hamilton  gives 

the  range  of  this  species  as  follows. 

"Bay  of  Kenai  (Alaska),  Stikine  River 
B.  C,  Vancouver  to  Canada,  and  North- 

ward to  Hudson  Bay ;  Michigan,  Ver- 

mont, Washington,  Idaho  to  New  Mex- 

ico." 

Acmaeops  pmtaisis  Laich.  Maine  to 

Alaska  ;  Rocky  Mts.  to  New  Mexico ; 
Sierra  Nevada  Mts. ;  Siberia,  Northern 

China,  Alpine  and  Northern  Europe. 

Leptiira  aspera  Lee.  Canada,  Mich- 

igan, Colorado,  Idaho,  Vancouver. 

Orsodachna  atra  Ahr.  New  England 

to  Vancouver  and  northward,  and  south- 

ward in  the  more  elevated  regions  to 
North  Carolina,  New  Mexico,  Arizona 
and  California. 

Stcphanocleoiius  plumbeiis  Lee.  De- 

scribed from  New  Mexico  but  specimens 

taken  on  the  north  shore  of  Lake  Superior 

are  said  by  Leconte  to  be  identical. 

S^Dcndroitfliius  piceaperda  var.  engel- 

mainii  Hopkins,  MS.  Determined  by 
Prof.  Hopkins.  It  is  the  form  of  the 

species  which  lives  on  Picca  eiigclmanni 
in  Colorado,  and,  as  we  now  see,  in  New 

Mexico.  — T.  D.  A.  C] 
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A   NOTE   ON    THE    SECONDARY    SEXUAL    CHARACTERS    OF 

OMOPHRON. 

BY    ROLAND    HAYWARD,    BOSTON,    MASS. 

While  recently  engaged  in  studying 

some  specimens  of  Omophro7i  ameri- 
canum,  my  attention  was  attracted  to 

the  fact  that  in  the  males  of  this  species 

the  second  joint  of  the  middle  tarsi  is 

very  distinctly  dilated.  The  fact  being 
new  to  me  I  was  led  to  examine  our 

other  species  in  order  to  ascertain 

whether  or  not  the  character  was  com- 

mon to  all  those  occurring  within  our 
faunal  limits.  As  a  result  I  find  that 

the  North  American  species  may  be 

divided  into  two  groups  based  uppn  this 
character.  In  the  first  the  seGond  joint 

of  the  middle  tarsi  is  dilated ;  in  the 

second  it  is  simple  as  in  the  female. 

To  the  first  may  be  referred  the  majority 

of  our  species,  i.  e. :  lahiatum,  nitidum, 

obliieratH7n,  deHtatuin,  ameriainum,  tcsscl- 
latiim,  and  ovale,  while  but  two  of  those 

that  I  have  been  able  to  study,  i.  e. : 

gila  and  robustiim,  are  referable  to  the 

second,  Casey's  species,  concinniim, 
solidiim,  and  gemma  are  unknown  to  me 
in  nature. 

The  extent  of  dilation  varies  some- 

what in  the  different  species,  being  most 

marked  in  nitidum  and  apparently  fee- 
blest in  tessellatum. 

I  have  searched  the  books  in  vain  for 

any  mention  of  this  character.  All 

agree  in  stating  that  the  first  two  joints 
of  the  anterior  tarsi  are  dilated  in  the 

males,  but  I  can  find  no  reference  to  the 

middle  tarsi  of  that  sex  differing  from 

those  of  the  female.  It  is  not  uncom- 
mon for  this  character  to  occur  in  certain 

groups  of  the  subfamily  Harpalina,  but 
I  am  not  aware  of  its  existence  elsewhere 

in  the  Carabince. 

A    PRELIMINARY  SKETCH    OF   THE  SPHINGICAMPIDAE,    A    NEW 

GROUP    OF   PROTOSPHINGINE   LEPIDOPTERA,   WITH    ITS 

SUBDIVISIONS.  — L 

BY    A.    S.    PACKARD,    PROVIDENCE,    R.    I. 

After  prolonged  studies  on  a  number 
of  e:enera  heretofore  associated  with  the 

Saturniidae,  I  have  come  to  the  conclu- 
sion, as  indicated  in  Psyche,  Dec, 

1901,  p.   279,    that    they  should  be    re- 

moved from  that  family  and  placed  in  a 

new  family,  or  superfamily,  group,  which 

we  may  designate  Sphingicatnpidae,  from 
the  most  ancestral  and  typical  genus, 

Sphingicampa.     I  should  prefer  to  give 
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the  name  of  Protosphingina  to  the  group, 

for  recent  prolonged  examination  of  the 

larval,  pupal  and  adult  characters  enable 

me  to  confirm  the  idea  suggested  by  sev- 
eral others  besides  myself,  that  the 

Sphingidae  have  almost  directly  de- 

scended from  the  Citheroniinae  (Cera- 
tocampidae).  The  group  also  appears 

to  have  given  origin  to  the  Hemileucidae. 

The  Sphingicampidae  may  be  thus 

briefly  defined  :  Body  often  Sphinx-like  ; 
antennae  usually  bipectinate,  the  tip 
more  or  less  filiform  ;  maxillae  usually 

present,  but  small  and  weak  ;  in  some 

genera(Anisota,  etc.)  absent.  The  wings 

either  small,  narrow,  Sphinx-like,  or 
broad,  large  and  saturniid  in  shape. 

Eleven  veins  in  the  fore  wings,  and  in 

the  hind  wings  eight  (nine,  invariably, 

in  the  Citheroniina;).  Discal  cell  usually 

small,  invariably  closed  by  the  discal 
veins.  The  last  subcostal  vein,  or  vein 

III.,,  often  so  detached  as  to  form  an 

"independent"  vein. 
Larva  with  stout  spines  (instead  of  the 

soft  spiniferous  tubercles  of  Saturniidae)  ; 

larva  sometimes  smooth-bodied  in  the 

last  stage,  the  median  spine  on  8th  ab- 
dominal segment  always  double.  Anal 

legs  very  large ;  the  typical  and  ances- 

tral forms  strikingly  sphinx-like.  Pupa 

with  a  large  spine-like  cremaster ;  sub- 
terranean, or  situated  under  leaves  on 

the  surface,  a  few  species  spinning  a 

slight  thin  cocoon,  as  occurs  in  some 

cases  in  the  Sphingidae. 

The  group  is,  in  accordance  with  our 

present  knowledge,  divided  into  six  sub- 
divisions   which  are    either  families   or 

subfamilies  or  categories  approximately 

of  that  rank.  We  will  for  the  present 
call  them  subfamilies. 

These  groups  of  Protosphingina  may 

provisionally  be  thus  defined. 
1.  Citheroiiii?iae,  with  the  characters 

of  the  group  formerly  named  Cerato- 
campidae.  Fore  wings  with  eleven  veins, 

hind  wings  with  nine  veins.  The  typi- 
cal larval  forms  with  long  large  thoracic 

and  abdominal  spines  and  the  suranal 

plate  tuberculated.  Pupa  subterranean, 

with  a  large  cremaster.  Sphingicampa, 

Syssphinx,  Anisota,  Eacles,  Citheronia. 

2.  Agliinae.  Head  tending  to  be  un- 

usually narrow  between  the  eyes  ;  anten- 

nae bipectinated.  Palpi  large,  3-jointed  ; 
maxillae  unusually  well  developed  (in 

Aglia  absent).  Wings  moderate,  or 

very  large,  sometimes  tailed.  Vein  IIL 

more  or  less  detached  and  forming  an 

independent  vein.  Discal  cell  very  small. 
Larva  in  its  last  stage  spineless,  smooth  ; 

in  the  early  stages  with  2-6  thoracic 

spines,  and  a  median  double  spine  on 
8th  abdominal  segment.  Pupa  like  that 

of  Eacles.  Arsenura,  Rhescyntis,  Dys- 

daemonia,  Bathyphlebia,  Aglia,  Polythy- 

sana,  Cercophana,  Eudelia. 

3.  Urofinae.  Antennae  of  $  with  but 

a  single  pair  of  pectinations  to  a  joint; 

vein  IIL  independent ;  hind  wings  tailed. 

Larva  in  the  last  stage  smooth,  without 

spines.     Urota. 
This  is  a  provisional  group.  Eudelia 

closely  approaches  Cercophana  and  the 

two  approach  Aglia  on  the  one  hand  and 
Urota  on  the  other.  The  venation  of 

the  fore  wings  is  much  as  in  Aglia,  and 
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the  genera  may  have  to  be  merged  in 

with  the  Agliinae. 

4.  Bunacinae.  Antennae  bipectinate, 

tip  filiform,  or  pectinated  to  the  tip. 
Vein  IIIo  is  never  detached  so  as  to 

form  an  independent  vein.  Wings 

usually  very  large,  and  in  the  more 

specialized  genera  closely  approaching 

the  Saturnian  Antheraea  (a  case  of 

parallelism  or  convergence),  bi:t  the 

larvae  are  entirely  different,  not  spinning 

a  dense  cocoon  and  being  armed  with 

stout  long  spines  (in  certain  genera 

spinulated),  instead  of  soft  tubercles 

crowned  with  several  small  short  spines. 

Pupa  like  that  of  Eacles  in  type,  ending 

in  a  large  spine-like  cremaster,  and 
subterranean.  Usta,  Cirina,  Imbrasia, 

Thyella,  Bunaea,  Antherina,  Nudaurelia, 

Gynanisa,  Lobobunaea,  Salassa. 

5.  Cyrtogoniinae.  Antennae  of  $  with 

a  single  pair  of  pectinations  to  a  joint, 

in  venation  differing  from  that  of  the 

other  groups,  in  veins  IIi,  IIo  and  II4 

of  the  fore  wings  all  originating  at  nearly 

the  same  point,  quite  far  beyond  the 
outer  end  of  the  discal  cell.  This  is  an 

entirely  provisional  group  (perhaps  an 
offshoot  from  the  Bunaeinae)  as  my 

material  is  imperfect,  and  we  know  noth- 
ing of  the  transformations  of  the  single 

genus  Cyrtogone. 
6.  Eicdaemoniinae.  An  aberrant  group 

not  improbably  of  full  family  rank,  per- 
haps belonging  here,  or  near  Urotinae. 

The  single  genus  is  remarkable  for  the 

excessively  long  tails  of  the  hind  wings, 

the  long  slender  palpi,  the  end  of  the 

second  joint  extending  just  beyond  the 

front,  and  the  third  joint  very  long;  and 

the  venation.  Head  in  front  squarish ; 

when  denuded  of  scales  fiat,  scarcely 

narrowing  in  front.  Antennae  of  $  with 

but  a  single  pair  of  pectinations  to  each 

joint.  Maxillae  very  slender,  not  united, 

but  nearly  half  as  long  as  the  palpi. 

Fore  wings  short  and  broad.  Hind 

wings  small,  triangular,  the  tail  being 

from  three  (  9  )  to  five  times  (  $  )  longer 

than  the  main  portion  of  the  wing.  Ven- 
ation approaching  that  of  Urota ;  10 

veins  in  the  fore  wings,  only  7  in  the 

hind  ones.  The  venation  of  the  wings  of 

the  hinder  pair  is  evidently  affected  by 

the  great  development  of  the  "  tail,"  which 
is  strengthened  by  tlie  three  veins  (IH^, 

IVj,  IV.2),no  vein  V  (internal)  detected. 

The  discal  veins  ("  discocellulars  ")  very 
unlike  that  of  Urota  or  any  other  genus, 

and  together  forming  a  very  oblique, 

bent  or  angulated  line.  The  body  is 

slender ;  the  legs  long  and  slender  ;  the 

fore-tibial  epiphysis  rather  long  and 

about  two-thirds  as  long  as  the  tibia  it- 
self ;  the  abdomen  slender,  that  of  the 

9  clothed  at  the  end  with  a  large  singu- 

lar mop-like  moss  of  dense,  short  battle- 
door-like  scales,  with  a  lateral  tuft  on 
each  side. 

The  (J  genitalia  show  some  remarka- 
ble features  which  we  have  not  met  with 

in  this  or  allied  families.  While  the 

claspers  are  in  the  main  like  those  of 

Sphingicampa,  etc.,  the  suranal  plate  dif- 
fers in  shape  and  armature,  being  small 

and  short,  with  a  basal  pair  of  small 

spines,  and  a  second  much  longer  pair 

directed  backward  and  arising  from  the 
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middle  division  of  the  plate.  The  penis 

is  curved  downward,  armed  with  two 

sharp  teeth,  hollow  beneath  ;  below  it 

arise  two  sharp  slender  accessory  spines. 

The  beautiful  brown  or  delicate  pink 

tints,  and  the  unusual  multiplicity  of  ring- 
like discal  and  peridiscal  spots,  add  to 

the  bizarre  nature  of  this  form. 

Larva  spiny.  "  The  larvae  feed  grega- 
riously and  are  of  a  brownish  green  with 

black  spines.  The  eggs  are  laid  on  the 

young  green  stems  at  the  top  of  the  tree 

(Dialiutn  gicincense),  and  the  pupae  are 

found  under  the  food-tree,  lying  on  the 

surface  beneath  leaves."  *' 
Beutenmiiller  describes  the    larva    as 

being  armed  with  black  spines  along  the 

back  and  sides  on  "i,  2,  3,  11  and  12 

segments."  Remaining  rows  of  spines 
yellow  (green)  tipped  with  black,  with 

the  spinules  also  tipped  with  black." 
(Journ.  N.  Y.  Ent.  Soc,  v.  p.  166,  1897). 

From  his  description  we  judge  that  the 

larva  is  armed  with  spinulated  spines, 

hence  it  does  not  belong  with  the  Uro- 

tinae,  the  larva  of  Urota  being  smooth- 
bodied  in  its  final  stage.  It  appears  to 

be  nearer  to  the  Biinacinac,  whose  lar- 
vae in  some  cases  have  spinulated  spines, 

and  perhaps  the  group  has  arisen  from 
that  phylum. 

TWO    NEW    SPECIES    OF   OPHION. 

BY    E.    P.    FELT,    ALBANY,    N.    Y. 

The  members  of  this  genus  are  ex- 
tremely difficult  to  characterize  in  an 

entirely  satisfactory  manner  and  the 

descriptions  of  these  two  forms  have 

remained  unpublished  for  several  years 
on  this  account. 

O-phlon  (Etiiscopilus)  arcuatttm  sp.  nov. — 
Light  fulvo-ferruginous,  the  larger  opaque 

chitinous  spot  of  the  cubito-discoidal  cell 
with  a  distinct  arcuate  continuation  extending 

along  the  hinder  margin  of  the  glabrous  area 
and  partly  around  the  smaller  chitinous  spot. 

Head  medium,  yellowish  posteriorly,  face 

yellowish,  antennae  slightly  longer  than  the 

*  From  a  letter  from  Mr.  .A.  J.  Clements,  Sierra  Leone, 

Africa,  to  Mr.  William  Schaus,  published  by  W.  Beuten- 

muller  in  Journ.  N.  Y.  Entomological  Society,  ix.,  p,  ig4, 

1901. 

body;  ocelli  black,  equidistant ;  mandibles  bi- 
dentate,  fusciis  apically.  Thorax,  sericeous; 

meso-thorax,  convex;  scutellum  and  post- 
scutellum,  prominent,  the  former  yellowish; 

meta-tlior.ix,  slightly  depressed  in  front  of 
the  transverse  carina  ;  lateral  carinae  distinct. 

Wings  hyaline,  having  hardly  a  trace  of  the 

fuscus  visible  in  Opiiion  (Em'scopilus)  fiiyga- 
ium  Sav;  marginal  nervure  slightly  thickened 

and  sinuate  near  the  small  stigma;  cubito- 
discoidal  nervure,  weakly  sinuate,  not  appen- 
diculate  ;  its  bulla  4  the  width  of  the  third 

discoidal  cell  from  its  apex  ;  two  sub-triangu- 
lar opaque  spots  in  the  glabrous  area  of  the 

cubito-discoidal  cell,  the  larger  one  with  a 
chitinous,  usually  yellowish  continuation 
along  the  hinder  margin  of  the  glabrous 

area  to  a  point  beyond  the  sinaller  chitinous 

spot,  which  latter  is  anterior  and  lateral  of 
the  center  of  the  glabrous  area.     Legs,  honey 
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yellow.  Abdomen,  sti-ongly  compressed, 
slightly  darker  at  the  tip,  the  first  and  second 

segments  being  vei'v  slender.  The  claspers 
of  the  male  are  rounded  apically. 
Length  about  23  mm.  Wing  spread  from 

30  to  35  mm. 

Habitat,  Albany,  N.  Y.  May  6,  1876 

(W.  M.  Hill).  Ithaca,  N.  Y.,  July  16, 

1889  (J.  M.  Stedman).  South  Britain, 

Conn.  1884  (G.  F.  Pierce). 

There  are  examples  of  this  species 

from  Cambridge,  Mass.,  in  the  collection 

of  the  Museum  of  Comparative  Zoology 

and  from  Georgia  and  New  Hampshire  in 

the  collection  of  the  Academy  of  Natural 

Sciences  of  Philadelphia.  Types  will  be 

deposited  in  the  New  York  State  Mu- 

seum and  also  at  Cornell  University. 

Of/iioii  (Eniscopilus)  a-ppendiculatum  sp. 
nov. —  Light  fulvo-ferruginous,  larger  opaque 
spot  of  the  cubito-discoidal  cell  with  a  small 
extension  on  its  posterior  angle.  The  smaller 

chitinous  spot  is  nearly  circular,  light  yellow 

in  color  and  slightly  posterior  to  the  center 
of  the  glabrous  area. 

This  species  differs  in  addition  to  the 

above  characteristics  from  the  preceding 

one  in  having  the  cubito-discoidal  nerv- 
ure  slightly  angled  and  not  sinuate.  It 

is  a  smaller  form,  having  a  length  of  18 

mm.  and  a  wing  spread  of  about  27  mm. 

This  species  is  probably  an  inhabitant 

of  New  Jersey,  as  it  came  into  my 

possession  through  the  kindness  of  Dr. 

J.  B.  Smith.  The  type  is  deposited  in 
the  New  York  State  Museum. 

ON    THE   UNITED    STATES    ORTHOPTERA   WHICH    HAVE    BEEN 

REFERRED    TO    THE   GENUS    TRIDACTYLUS. 

BY  SAMUEL  H.  SCUDDER,  CAMBRIDGE,  MASS. 

An  examination  of  nearly  three  hun- 
dred specimens  widely  distributed  over 

the  United  States  leads  me  to  believe 

that  of  the  ten  nominal  species  of  Tri- 
dactylus  which  have  been  accredited  to 

this  country,  only  three  names  can  be 

retained  :  apicalis  Say,  tenninalis  Uhl., 

and  minutus  Scudd.  To  apicalis  belong 

I  believe  as  synonyms  tibialis  Guer., 

mixtus  Hald.,  and  probably  illinoiensis 

Thorn. ;  to  fer?ni?ialis,  fissipes  Sauss.  and 

incertus  Sauss.;  to  w/;/«i'/^j',histrio  Sauss., 
and  histrionicus  Sauss.  The  discovery 

by  Mr.  A.  P.  Morse  of  the  variation  in 

the  fore  tibiae  of  the  male  at  once  threw 

doubt  upon  the  validity  of  several  nomi- 
nal species  and  I  can  see  no  good  reason 

for  retaining  them. 

There  is  considerable  difference,  as 

will  be  shown  below,  and  as  Saussure  has 

pointed  out,  between  the  smallest  of  our 

species  and  the  larger  forms,  and  on 

this  account  Saussure  has  applied  the 

name  of  Heteropus  to  this  division, 

which  I  am  inclined  to  regard  as  of  gen- 
eric value.  The  name  Heteropus,  given 

to  an  African  species  by  Palisot  de 

Beauvois,  cannot,  however,  be  used  here, 
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as  the  most  characteristic  feature  of  our  fore  the  use  of  the  term  Ellipes  (tAXtTrr;?) 

small  species  is  the  loss  of  the  metatarsus  for  the  group. 

which  is  described  by  Palisot  as  present  Our  species  may  be  separated  by  the 

in  the  African  species.      I  suggest  there-  following  table  :  — 

A'.     Larger  forms,  more  than  5.5  mm.  long.     Pronotum  with  a  delicate  transverse 
sulcus  near  middle  of  anterior  half;  fore  tjbiae  of  male  sometimes  deeply  fissate ; 

hind  tibiae  with  4  pairs  of  long  natatory  lamellae,  preceded  by  slight  serrations,  and 

armed  at  tip  on  either  side  with  two  very  unequal  calcaria,  the  longest  scarcely 

longer  than  the  metatarsus,  the  only  member  of  the  tarsi  present  (Tridactvlus). 

b^.      Larger,    from    7-9    mm.    long,   of    highly    variegated    coloring,    especially 
conspicuous  on  pronotum  and  hind  femora.         .....      apicalis. 

//-.      Smaller,  from  6-7   mm.  long,  of  tolerably  uniform  dark  fuscous  coloring, 
the   hind    femora   generally   feebly  and    rather    inconspicuously  but  sometimes 

distinctly  marked  with  testaceous.  ......         tcnninalis. 

K^.  Smallest  forms,  less  than  5.5  nun.  long.  Pronotum  with  no  transverse  sulcus ; 
fore  tibiae  of  male  never  fissate  ;  hind  tibiae  with  a  single  pair  of  short  natatory 

subapical  lamellae,  the  margins  of  the  tibiae  smooth,  armed  at  tip  on  either 

side  with  two  very  unequal  calcaria,  the  longest  about  half  as  long  as  the  tibia,  the 

tarsus  wholly  wanting  or  at  least  practically  invisible  (Ellipes).         .         .    tniriuta. 

Tridactylus  apicalis  Say.  (Gu^rin),  Mexico  (Saussure),  Guatemala 

I  have  seen  specimens  of  this  species  (Saussure),    Ecuador    (Bolivar),    South 

from  Ithaca,  N.  Y.,  July  28-30  (Pearce),  America    (Brunner),    and    Burmah    (!) 

Quincy,  111.,  Sept.  (McNeill),  Maryland  (Brunner). 

(Uhler),  Ames,  Iowa,  Aug.  14  (Osborn), 

Kentucky  (Wild  in  Uhler 's  coll.),  Geor-  Tridactylus  ter
minalis  Uhler. 

gia  (Morrison),  Dallas,  Tex.  (Boll),  Specimens  before  me  come  from  Win- 

San  Diego,  Cal.  (Crotch),  Los  Angeles,  Chester,  Mass.,  Nantucket,  Mass.,  July 

Cal.  (Crotch,  Morse),  San  Bernardino,  13  (Morse),  Staten  Isl.,  N.  Y.,  (Davis), 

Cal.,  July  16  (Morse).  It  has  also  been  Maryland  (Uhler),  Southern  Illinois 

reported  from  several  of  these  points  (Uhler),  Carolina  (Schaum),  Agricul- 

and  from  Staten  Island,  N.  Y.  (Davis),  tural  College,  Miss.,  Oct.  (Weed),  and 

New  Jersey  (Smith),  Indiana  (Blatchley),  Dallas,  Tex.  (Boll).  It  has  further  been 

Minnesota  (Lugger),  Nebraska  (Brun-  reported  from  Cambridge,  Mass.  (Send- 
er), Carolina  (Saussure) ,  Alabama  der),  Connecticut  (Smith),  New  York 

(Scudder),  S.  Carolina  (Burmeister),  (Beutenmiiller),  New  Jersey  (Smith), 

Council  Bluffs,  Mo.  (Say),  St.  John's  Indiana  (Blatchley),  Illinois  (McNeill), 
River,    Fla.    (Say).    New    Orleans,   La.  Minnesota  (Lugger),  Nebraska  (Bruner), 
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Carolina  (Saussure),  Louisiana  (Saiis- 

sure),  Tamaulipas,  Mex.  (Saussure), 

and  Nicaragua  (Bruner. ) 

Ellipes  minuta  (Scudder). 

I  have  examined  specimens  from 

Southern  Illinois  ( Thomas) ,  Rock  Is- 

land, 111.  (Walsh),  Indiana  (Blatchley), 

Georgia  (Morrison),  Enterprise,  Fla. 

(Schwarz),  Biscayne  Bay,  Fla.  (Mrs. 

Slosson),  Lake  Worth,  Fla.  (Slosson), 

Charlotte  Harbor,  on  stalk  of  Spartina 

near  water  (Slosson),  Palm  Beach,  Fla. 

(Slosson),  Agricultural  College,  Miss., 

Oct.  (Weed),  Texas,  not  common,  run- 
ning on  margins  of  streams  (Belfrage), 

Dallas,  Tex.  (Boll),  Palm  Springs,  Cal., 

July  13  (Morse),  Ahwanee,  Cal.,  Aug. 

15  (Morse),  and  San  Bernardino,  Cal., 

July  16  (Morse).  It  has  also  been  re- 
ported from  Minnesota  (Lugger),  Ne- 

braska (Bruner),  Mississippi  and  Florida 

(Ashmead) ,  Cuba  (  Saussure) ,  St.  Vin- 
cent and  Grenada  (Brunner  and  Redten- 

bacher),  and  Vera  Cruz  and  Tabasco, 

Mex.  (Saussure). 

LIFE   HISTORIES    OF    NORTH    AMERICAN    GEOMETRIDAE.  —  XXX. 

BY    HARRI.SON    G.    DYAR,    WASHINGTON,  D.  C. 

Phiasne  irrorata  Pack.  I  have  described 

the  mature  larva  (Ent.  News,  v,  63,  1894). 

Egg.  Elliptical,  strongly  flattened,  rounded, 

no  angles;  one  end  slightly  and  only  in  a 
small  area  truncate,  the  other  somewhat  de- 

pressed ;  smooth  whitish  green,  the  reticula- 
tions distinct,  broad,  elongate  transversely, 

resembling  low  ridges  especially  toward  the 

truncate  end,  irregular,  somewhat  waved. 
Size  .8  X  .6  X  .3  mm. 

Stage  I.  Normal,  moderately  elongate- 
Head  rounded,  erect,  pale  reddish  luteous, 

elongate;  cljpeus  moderate,  reaching  over 
half  to  vertex,  pointed  ;  sutures  brown  ;  ocelli 

small,  black;  width  .35  mm.  Body  cylin- 
drical, shields  membranous,  concolorous,  anal 

feet  spreading,  the  flap  large,  rounded.  Pale 
greenish,  a  broad,  dark  olive  dorsal  shade  on 

joints  3  to  12,  defining  the  subventral  fold 
which  looks  pale  by  contrast;  venter  faintly 

olive  ;  tubercles  and  setae  small,  in  pale  spots 
in  the  dorsal  space;  setae  short  and  stiff, 

dusky,  very  minutely  enlarged  at  the  tip,  nor- 
mal, 

Stage  II.  Head  rounded,  somewhat  elon- 

gate with  a  high  narrow  clypeus,  held  ob- 
liquely; pale  dull  luteous,  ocelli  black,  mouth 

brown ;  width  .45  mm.  Body  moderate,  seg- 
ments not  elongate,  normal,  pale  translucent 

green  with  faintly  indicated,  narrow,  white 

lines;  tubercles  large  and  elevated,  most  dis- 
tinct posteriorly,  transverse,  white;  setae 

short,  dark ;  abdominal  feet  with  verj-  faint 
brown  tint.  No  shields  and  practically  no 

marks  above.  A  broad,  purple-brown  ventral 
band,  the  whole  length,  even  on  the  labium. 
Stage  III.  Head  rounded,  free,  larger  than 

joint  2,  pale  straw  color,  a  broad  light  brown 

stripe  up  from  the  antennae  to  across  (he  cen- 
ter of  lobe;  width  .9  mm.  Body  cylindrical 

not  elongate,  translucent  green,  not  shining, 
a  faint,  diffuse,  narrow,  broken,  dorsal  line ; 

subventral  fold  yellowish,  venter  purple 

brown.  Thoracic  feet  black,  appressed,  the 

feet  of  joint  to  black  outwardly,  of  13  green 

except  in  front.  Tubercles  whitish,  rounded, 

slightly  elevated.  Later  no  dorsal  line  but 

faint  longitudinal  white  lines. 
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Stage  IV.  (Green  form).  Head  round,  flat- 
tened, oblique,  clvpeus  half  to  vertex,  mouth 

projectinLj,  antennae  moderate,  divergent; 
green,  wliitisli  in  the  clvpeus,  antennae  white, 
moutli  l:)ro\vnish  sliaded;  width  1.4  mm. 

Bod^'  cylindrical,  slightly  narrowed  before, 

normal,  moderate;  segments  obscurely  6an- 
nulate.  Green,  faintly  white  lined;  thoracic 

feet  and  a  row  of  segmentary,  diffuse,  sub- 
confluent  ventral  spots  and  base  of  foot  of 

joint  10  purple  brown.  The  more  distinct 
pale  lines  are  addorsal,  subdorsal,  a  broad 

slightly  yellowish  diffuse  one  on  subventral 
fold  and  broken  adventral.  Tubercles  whit- 

ish green,  roundedly  elevated,  low.  Setae 

short,  obscure.  (Brown  form).  Head  broadly- 
brown  over  the  lobes,  the  edges  of  the  patch 

mottled,  brown  marks  on  sutures  and  in  cly- 
peus.  Body  pale  brown,  faintly  pale  lined; 

a  dark  brown  dorsal  line  and  broken  stig- 
matal  one,  rather  broad;  ventral  and  foot 

marks  as  in  the  green  form.  Subventral 
fold  broadly  pale. 

Stage  V.  (Green  form.)  Head  green, 
rounded,  flatly  outstretched,  whitish  streaked 

about  clypeus,  antennae  rather  long,  yellow- 

ish white,  mouth  pak';  width  2  mm.  Body 
cylindrical,  subventral  fold  distinct ;  uni- 

form, not  elongate.  Green,  whitish  over  the 
dorsum,  with  addorsal,  subdorsal  and  double 

lateral  irregular,  faint,  whitish  lines;  subven- 
tral fold  diffusely  yellow.  Feet  green,  nor- 

mal. Tubercles  minute;  setae  rather  long 

but  fine,  dusky.  A  brownish  shade  at  the 
base  of  the  foot  of  joint  10.  (Brown  form.) 
Head  with  a  large  chocolate  patch  on  each 

lobe  shading  into  reticulations  at  the  edge, 

leaving  the  clypeus  mostly  pale.  Body  milky 
chocolate,  the  subventral  fold  broadly  and 

diffusely  yellow;  dorsum  and  venter  with 
several  obscure  darker  lines.  On  the  sides 

of  joints  2  to  4  and  10  to  1 1  and  on  joints  5  to 
9,  forming  nearly  completely  encircling 
bands  are  irregular  dark  chocolate  niottlings. 
Tubercles  chocolate,  spiracles  pale.  The 
bands  vary  in  extent  and  distinctness.  Foot 

of  joint  II  chocolate;  anal  plate  pale  brown. 

Pupation  in  the  ground. 

Food  plant.  Cottonwood  [Popitlus  fre- 
montii  ivislezeni);  they  will  also  eat  willow. 

I^arvae  from  Denver,  Colorado.  Eggs  May 
I  ith,  mature  larva  June  7th. 

EcoxoiMic  Entomology. —  Sanderson's  In- 
sects injurious  to  staple  crops  (New  York, 

John  Wiley  and  Sons,  1902)  contains  fifteen 
chapters  devoted  to  Injury  done  staple  crops 

by  insect  pests.  Structure  and  development 

of  insects.  General  farm  practice  against  in- 
jurious insects,  Beneficial  insects.  Insects 

injurious  to  grains  and  grasses,  to  wheat,  to 

Indian  corn,  Weevil  in  grain.  Insects  inju- 
rious to  clover,  to  cotton,  to  tobacco,  to  the 

potato,  to  the  sugar-beet,  to  the  hop-plant, 
and  Insecticides. 

The  text  though  compiled  and  not  compre- 
hensive will  serve  the  purpose  of  the  author 

fairly  well  ;  a  direct  reference  to  a  detailed 
account  of  each  species  would  have  been  of 
real  benefit.  Most  of  the  illustrations  have 

been  used  previously  and  the  source  is  ac- 

knowledged though  in  some  cases  inade- 
quately ;  the  helpfulness  of  some  of  the  orig- 

inal cuts  (c.  g.  Figs.  4  and  5)  may  well  be 

questioned. 

PROCEEDINGS   OF   THE    CLUB. 

8  March,  1901.  The  219th  meeting  was 
held  at  156  Brattle  St.,  Mr.  S.  II.  Scudder  in 
the  chair. 

Mr.  Samuel  Henshaw  was  unanimously 
elected  a  life  member  as  a  token  of  the 

Club's  appreciation  of  liis  generosity. 
Mr.  C.  W.  Woodworth  remarked  on  obser- 

vations he  had  made  on  Alcuyodes  citri, 
which  feeds  on  the  under  side  of  the  leaves 

of  orange  trees  in  Florida.  He  gave  an  in- 
teresting account  of  its  anatomy  and  habits. 

Among  other  things  he  called  attention  to 
the  curious  arrangement  of  the  stigmata  and 
tracheae,  owing  to  the  extreme  flatness  of  the 

insect.  He  also  stated  that  all  the  append- 
ages except  the   mouth   organs   are   shed   in 
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earlj  larval  life,  the  insect  becoming  fastened 

to  the  leaf  by  a  secretion.  The  oesophagus 

keeps  up  a  regular  pulsation,  reminding  one 

of  that  of  the  heart.  Wings  are  developed  in 

the  imagoes  and  thev  are  locally  known  by  the 

name  of  "white  flies." 

Mr.  S.  H.  Scudder  stated  that  he  had  re- 

cently heard  from  a  correspondent  in  Cali- 

fornia that  cave-crickets  are  injurious  to 
mushrooms. 

Mr.  Woodworth  spoke  of  the  curious  flight 

of  butterflies  of  the  genus  Coenonympha  very 
abundant  in  California  in  the  autumn. 

12  April,  1901.  The  220th  meeting  was 

held  at  156  Brattle  St.,  Mr.  S.  H.  Scudder  in 

the  chair.  Mr.  A.  P.  Morse  acted  as  Secre- 

tary. 

Mr.  Scudder  read  a  letter  from   Mr.  G.   H. 

Johnson  of  Bradford,  N.  H.,  announcing  the 

captiu'e  of  Enodia  portlandia  at  Webster, 
N.  H.;  and  one  from  Mr.  H.  D.  Goodale  of 

Surtield,  Conn.,  concerning  a  malformed 

Eiivanessa  aiitiofa,  an  example  having  been 

bred  which  entirely  lacked  the  right  liind wing. 

Mr.  Scudder  announced  his  recognition  in 

the  U.  S.  orthopteran  fauna  of  the  genus 

Miogryllus  Sauss.,  and  showed  four  species 
from  the  southern  United  States. 

Prof.  C.  W.  Woodworth  exhibited  draw- 

ings and  models  illustrating  in  a  striking  and 

ingenious  manner  the  peculiarities  in  vena- 

tion and  wing-folding  of  several  genera  of 

insects  belonging  to  the  Forficulidae,  Blatti- 
dae  and  Staphylinidae. 
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KXPLANAIION    OK    PlaIE  j;. 

Fig.       I.  Adionitis  nhicola  Fitcli,  x  25. 

'■        2.  ••              ■'            '■       Eyes  of  left  side,  x  114. 

"         3.  •'               '■             ■'       Postantennal  organ  of  left  side,  x  1504. 
"         4.  "               "             "       Antenna,  x  78. 

"        5.  "              •'            ■'       Left  hind  foot,  x  294. 

"         6.  "              '•             ■'       Left  aspect  of  left  mucro  and  end  of  dens,  x  422. 

7.  "               ••             "       Left  aspect  of  left  mucro  and  end  of  dens,  X  354. 

'•         S.  '■               "             '•       Concave  aspect  of  left  mucro,  x  504. 

"         g.  ■•               •'             "       Extremity  of  abdomen,  x  64. 

'■       10.  "              '•            "       Anal  spine,  lateral  aspect,  X  434. 

"       II.  "               "             "       Clothing,  dorsum   of  first    abdominal  segment,  x I  14. 

"       12.  .■lc/iii/-/i/cs pdik(in/i,sYi-n.  Eyes  of  left  side,  x  294. 

'•       13.  •'               "             '•       Postantennal  organ  of  left  side,  x  504. 

•'       14.  ■•              "            "                  ■■               "        "  right  side,  x  504. 
''       15.  •'              "             "       Left  hind  foot,  x  354. 

"      16.  "              "            "       Dens  and  mucro,  x  294. 

'•       17.  "              "            "       Anal  spine,  x  366. 

"       18.  "              "             •'       Clothing,  dorsum   of   first   abdominal   segment,  x 
294. 

"       19.  ■'               "           var.  dentatiis,  var.  n.  Left  hind  foot,  x  422. 

"      20.  "              "                        "          Left  aspect  of  right  mucro,  x  366. 

"21.  "              "                        "          Right  aspect  of  left  mucro,  X  504. 

"      22.  "              "                        "         Anal  spine,  lateral  aspect,  x  422. 

"      23.  "              "                        "         Clothing,  dorsum  of  first  abdominal  seg- 
ment, X  I  14. 

"       24.  "              ■•                         "          Clothing,  dorsum  of  tliird  abdominal  seg- 
ment, X  114. 

"       25.  Achonitcs  harvcyi  'i\>.w.    Eyes  of  left  side,  x  78. 

"       26.  "              •■             "       Postantennal  organ  of  right  side,  x  504. 

'•       27.  •'               "             '■                   •'                '•        "     "          "     X  504. 
"       28.  '■              '■             "       Antenna,  x  78. 

"       29.  '•              "             "       Right  front  foot,  x  294. 

"      30.  ■'              "             "       Left  aspect  of  right  dens  and   mucro.  x  147. 

"31.  "              "            "       Right  dens  and  mucro,  x  294. 

"      32.  "              '■            "       Extremity  of  abdomen,  x  64. 

"      j,T).  '■              "            "       Left  anal  spine,  x  294. 

■'       34.  ■'              "             "       Clothing,  dorsum   of  first   abdominal   segment,  x 
114. 
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THE    IDENTITY    OF    THE    SNOW-FLEA   {ACHORUTES  NIVICOLA FITCH). 

BY    JUSTUS    WATSON    FOLSOM,    CHAMPAIGN,    ILL. 

Under  the  term  "snow-flea,"  several 
species  of  Achorutes  have  been  badly 

mixed.  The  original  description  of  A. 

nivicola  Fitch  is  apparently  broad  enough 

to  entitle  three  distinct  species  to  the 

name  of  "snow-flea,"  and  to  make  it 
rather  difficult  to  determine  which  species 
Fitch  meant.  Considerable  attention  to 

the  subject,  however,  has  enabled  me  to 

identify  his  species  to  my  own  satisfac- 

tion, and,  I  hope,  to  that  of  other  stu- 
dents, because  the  synonymy  of  the 

snow-flea  concerns  not  only  our  Ameri- 
can forms,  but  also  involves  certain 

European  species. 

The  original  description  of  nivicola  is 

becoming  inaccessible,  but  is  reprinted 

in  full  below,  from  my  copy  of  Fitch's 
"Winter  Insects  of  Eastern  New  York  " 

(1847),  and  the  entire  paper  has  been 

republished  in  Lintner's  Second  Report. 

Podura  nivicola.     "The  Snow-flea." 

Black  or  blue-black ;  legs  and  tail  dull 
bi-own. 

Length  o.oS. 

Body  black,  covered  with  a  glaucous  blue- 
black  powder  but  slightly  adherent,  and 

sparingly  clothed  with  minute  hairs  ;  form 
cylindrical,  somewhat  broader  towards  the 

tail.     Antennae  short  and  thick,  longer  than 

the  head.  Legs  above  blackish,  beneath  dull 

brown  and  much  paler  than  the  bodj-.  Tail 
of  the  same  color  with  the  venter,  shortish, 

glabrous  on  its  inner  or  anterior  surface,  with 

minute  hairs  on  the  opposite  side;  its  fork 
brownish. 

Though  found  in  the  same  situations  as 

the  European  P.  nivalis,  ours  is  a  much  darker 

colored  species.  Say's  P.  bicolor  is  a  larger 
insect  than  the  one  imder  consideration,  and 
differs  also  in  size  and  in  the  color  of  the  tail 

or  spring.  From  the  habits  of  the  present 

species,  we  should  infer  that  it  might  be 
abundant  in  all  the  snow  clad  regions  of  the 
northern  parts  of  this  continent ;  it  may 

therefore  prove  to  be  identical  with  the  P. 

huniicola  of  Otho  Fabricius  (Fauna  Groen- 
landica),  of  which  we  are  unable  to  refer  to 

any  but  short  and  unsatisfactory  descriptions, 
which  do  not  coincide  well  with  our  insect. 

This  is  an  abundant  species  in  our  forest, 
in  the  winter  and  fore  part  of  spring.  At 

any  time  in  the  winter,  whenever  a  few  days 
of  mild  weather  occur,  the  surface  of  the 

snow,  often,  over  whole  acres  of  woodland, 

mav  be  found  sprinkled  more  or  less  thickly 
with  these  minute  fleas,  looking,  at  first  sight, 

as  though  gunpowder  had  been  there  scat- 
tered. Hollows  and  holes  in  the  snow,  out 

of  which  the  insects  are  unable  to  throw 

themselves  readily,  are  often  black  with  the 
multitudes  which  here  become  imprisoned. 

The  fine  meal-like  powder  with  which  their 

bodies  are  coated,  enables  them  to  float  buoy- 

antly upon  the  surface  of  water,  without  be- 
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coming  wet.  When  the  snow  is  melting  so 

as  to  prodyce  small  rivulets  coursing  along 

the  tracks  of  tlie  luuibtrman's  sleigh,  these 
snow-fleas  are  often  observed,  floating  pas- 

sively in  its  current,  in  such  numbers  as  to 
form  continuous  strings;  whilst  the  eddies 

and  still  pools  gather  them  in  such  mvriads 

as  to  wholly  hide  the  element  beneath  them. 

Fitch's  types  of  CoUembola  are  not 
known  to  exist,  so  Dr.  Felt  wrote  me. 

Fitch's  manuscript  notes  on  tiie  oi;der, 
which  belong  to  the  Boston  Society  of 

Natural  History,  I  have  read  and  copied, 

thanks  to  Mr.  Samuel  Henshaw  ;  they 

correct  the  original  description  thus: 

"The  antennae  and  legs  are  the  same 
color  as  the  body,  not  reddish  or  deep 

brown."  ( Fitch  appears  to  have  had 
Podura  aquatica  in  mind,  in  the  first 

instance.)  He  adds,  "In  the  early 
spring  the  buckets  and  troughs  of  the 

manufacturer  of  maple  sugar  are  often 

thronged  witli  these  insects." 
Although  the  description  of  Podura 

nivicola  is  less  specific  than  is  desirable, 

and  has  consequently  been  the  source 

of  some  confusion, —  nevertheless,  the 
evidence  which  I  have  collected  leaves 

no  reasonable  doubt  in  my  mind,  as  to 

the  identity  of  Fitch's  species. 
Three  species  (here  called  nifiio/a, 

harveyi,  and  packarJi)  have  been  and 

may  be  confused,  on  account  of  their 

superficial  agreement  in  form  and  color, 

—  and  only  three  have  any  claim  to  the 
name  of  nivicola.  These  three  are  not 

only  sharply  separated  by  structural  de- 
tails, but  are  also  so  different  in  time  of 

appearance,  abundance,  habitat,  and 

habits  that  they  can  be  determined  in 

the  field.  The  form  that  I  have  re- 

described  as  nivicola  is  the  only  one 

that  agrees  with  the  original  description 

in  being  abundant  at  any  time  during 

the  winter, —  and  it  may  he.  depended 
upon  to  occur  in  immense  numbers  every 

year,  in  the  manner  described  by  Fitch. 

Harveyi  seldom  appears  before  the  first 
of  March,  in  Massachusetts,  where  it 

■occurs  on  the  trunks  of  pine  and  other 
trees  in  but  moderate  numbers.  I  have 

it  as  a  "  snow-flea"  from  Maryland,  but 
have  never  been  able  to  find  it  as  such 

in  Massachusetts,  Maine,  or  New  York. 

Specimens  collected  for  me  in  a  sugar 

camp  in  Maine,  for  the  purpose  of  this 

discussion,,  proved  to  be  what  I  had 

called  nivicola.  Finally,  Mr.  MacGilli- 
vray,  in  response  to  my  request,  sent  me 

"  snow-fleas  "  from  Osceola,  Penn.,  and 

Otto,  N.  Y.,  saying,  "  The  one  from  Otto, 

N.  Y.,  is  the  common  New  York  species." 
Both  lots  consisted  of  the  species  that  I 

had  already  regarded  as  the  real  nivicola. 

Packard's  redescription  of  nivicola, 
which  subsequent  writers  have  substi- 

tuted for  Fitch's  diagnosis,  cannot  apply 
to  the  nivicola  established  above,  on  ac- 

count of  the  disagreement  as  to  mucrones 

and  anal  spines;  moreover,  nivicola  has 

disappeared  from  Salem  and  vicinity  by 

May  7,  at  the  latest, —  while  Packard 
gives  May  28  and  June  6  as  two  of  his 
three  dates.  It  does  not  apply  to 

harveyi,  for  that  does  not  occur  much 

after  April  12,  except  in  the  egg.  Only 

one  species  remains  to  which  it  might, 

and  does,  apply.  Packard's  specimens 
of  nivicola   are   lost,  unfortunately,  but 
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among  some  unpublished  figures  (which 

he  kindly  gave  me),  of  his  Essex  County 

species,  are  camera-lucida  drawings  of 
every  essential  detail  (claws,  mucrones, 

anal  spines,  etc.)  of  his  nivicola,  a  form 
with  which  I  am  familiar,  and  one  that 

cannot  be  the  nivicola  of  Fitch,  on  ac- 
count of  appearing  too  late,  if  for  no 

other  reason.  The  species  which  Pack- 
ard called  nivicola,  is  new  and  is  here 

named  packardi. 

Lintner  repeated  Fitch's  account  of 

nivicola,  supplementing  it  with  Packard's 
description,  upon  the  assumption  that 

the  two  descriptions  referred  to  the  same 

species,  and  added  several  notices  by 

others  upon  the  occurrence  of  "  snow- 

fleas."  Later,  Dr.  Lintner  ("96,  pp.  251 
to  252)  found  that  doubt  attended  the 

name  of  nivicola,  and,  still  assuming 

that  Packard's  redescription  was  valid, 
figured  a  form  from  Ghent,  N.  Y.,  which 

agreed  with  it ;  this  form  is  actually  that 
which  Packard  described  as  nivicola,  as 

I  have  learned  from  some  of  the  original 

Ghent  specimens,  which  were  sent  me 

by  Dr.  Felt.  The  Schoturus  nivicola  of 

Lintner's  Eleventh  Report,  then,  is 
Achorutes  packardi  n.  sp. 

The  same  report  (pp.  253  to  254) 
contaiiis  the  description  of  Achorules 

diversiceps  Lintn.  The  types  of  diver- 
siceps,  that  were  loaned  to  me  by  Dr. 

Felt,  confirm  my  conclusion,  drawn  from 

Lintner's  description  and  figures,  that 
diversiceps  is  the  form  that  Fitch  named 
nivicola. 

Harvey  ('93,  pp.  183,  184),  without 
questioning    the    applicability   of    Pack- 

ard s  redescription,  gave  two  full  form 

figures  to  supplement  Packard's  account. 
I  now  have  the  specimens  from  which 

those  figures  were  made,  and  find  them 

to  be  Packard's  species,  indeed,  and, 
therefore,  not  the  nivicola  of  Fitch. 

The  queried  references  in  the  synon- 
ymy below  are  to  popular  notices  upon 

insects  that  are  probably,  but  not  un- 

questionably, the  snow-flea  described  by 
Fitch. 

A.  nivicola  Fitch  occurs  in  Europe 

under  the  names  socialis  LTzel  and  spini- 

fer  Schaf.  Three  Swedish  examples  of 

sociaiis  which  were  determined  by  Schott 

and  sent  me  by  Schaffer,  agree  ac- 

curately with  our  nivicola.  Schott  ('94, 
p.  82),  in  fact,  adds  to  his  detailed  ac- 

count of  socialis,  "  Es  ist  nicht  unwahr- 
scheinlich  dass  die  von  Packard  besch- 

riebeiie  Achorutes  nivicola,  die  ermeiner 

Ansicht  nach  aus  guten  Grunden  mit 

Fitch's  Podura  nivricola  gleichstellt,  keine 

andere  als  obige  Art  sei."  This  surmise, 
incorrect  as  to  the  supposed  equivalence 

of  Packard's  and  Fitch's  species,  is  cor- 
rect as  regards  the  identity  of  socialis 

Uzel  and  nivicola  Fitch. 

I  sent  American  specimens  to  Dr. 

Scliiiffer,  who  replied,  "  Achorutes  nivi- 
cola Fitch  erweist  sich  in  den  Formmerk- 

malen  mit  meinem  Achorutes  spinifer 

ubereinstimmend.  Ach.  spinifer  ist  dar- 
nach  eine  (kleinere)  Farbenvarietiit 

von  A.  nivicola  Fitch." 
A.  nivicola  is  closely  allied  to  A. 

hanryi  n.  sp.,  from  which  it  may  be 

separated  by  its  stout  superior  claws, 

ovate  inferiors,  small   anal  spines  on  a 
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cylindrical  segment,  and  clothing  of  long 

subequal  setae. 

Each  of  the  three  species  discussed 
above  is  characterized  below.  Unless 

otherwise  specified,  the  material  referred 

to  was  collected  by  the  author,  and  is 

owned  by  him  ;  examples  of  each  species, 

however,  have  been  given  to  the  Muse- 
um of  Comparative  Zoology,  Cambridge, 

Mass. 

Achorutes  nivicola  Fitch. 

(Figs,  i-ii.) 

Podura  nhncola  Fitch,  Amer.  Journ. 

Sc.  Agric,  vol.  s(i847)pp.  283-284  and 
vol.  6  (1847)  P-  '5-;  Winter  Ins.  E.  N. 

Y.  ([847)  pp.  10-11  (reprinted  by  Lint- 
ner,  Second  Rept.  (1885),  pp.  204,  205, 

244.  Fitch,  Rural  New  Yorker,  vol. 

8  (1857).  PMcMinn,  Proc.  Acad.  Nat. 

Sc.  Phila.,  vol.  4  (1849)  P-  ■■\^-  ■  Ash- 
ton,  Proc.  Ent.  Soc.  Phila.,  vol.  i  (1861) 

p.  32  (repr.  Lint.  Sec.  Rept.,  p.  204). 

?  Walsh,  Riley,  Amer.  Ent,  vol.  1  (1S69) 

p.  18S.  ?  Field  and  Forest,  vol.  2 

(1877)  pp.  141^-14^  (repr.  Lint.  Sec. 

Rept.,  p.  205).-^      '^ 
Achorutes  sccialis  Uzel,  Thys.  Boh. 

(1890)  pp.  69-70,  tab.  2,  figs.  16-19. 
Schoit,  Syst.  Verb.  (1894)  pp.  81-82, 

taf.  7,  figs.  6-8.  Schaffer,  Coll.  Ham- 

burg (1896)  p.  172. 
Achorutes  nivicola  MacGillivray,  Can. 

Ent.,  vol.  23  (1891)  p.  274. 

Schoturus  nivicola  MacGillivray,  Can. 

Ent.,  vol.  25  (1893)  p.  316.  Dalla 

'J'orre,  Gatt.  Arten  Apt.  (1895)  p.  13. 
Achorutes  spinifer  Schaffer,  Coll.  Ham- 

burg (1896)  pp.  172,  174,  taf.  3,  fig.  51. 
Achorutes diversiceps  Lintner!  Eleventh 

Rept.  (1896}  pp.  253-254,  figs.  23-25. 
(F.ef.  to  Country  Gentleman,  Mar.  22, 
i879'  P-  327-) 

Dark  indigo  blue  throughout  (fig.  i).  Eyes 

(fig.  2)  sixteen.  Postantennal  organs  (fig.  3) 
of  four  elements.  Antennae  (fig.  4)  almost  as 

long  as  the  head,  with  segments  as  7  : 9  :  10 :  15  ; 

basal  segment  subglobose,  second  and  third 

subcylindrical,  fourth  rounded  conical.  Body 
elongate,  abdomen  subfusiform,  last  segment 

cylindrical.  Superior  claws  (fig.  5)  stout, 

slightly  curved,  unidentate  two  fifths  from 
the  apex  ;  inferior  claws  half  as  long,  basally 
subovate,  apically  acicular  ;  one  long  tenent 
hair  with  a  minute  knob;  distal  tibial  hairs 

minutely  knobbed.  Manubrium  as  long  as  the 
rest  of  the  fuixula  ;  denies  (figs.  6,  7)  stout, 

subcylindrical,  apically  broad  and  rounded, 
bearing  four  to  six  prominent,  acutely  conical 
teeth,  of  which  one  is  more  lateral  than  the 

others  ;  in  addition,  there  are  usually  fifteen 
to  seventeen  small  outer  teeth ;  mucrones 

(fig.  8)  inserted  on  inner  side  of  the  apex  of 

each  dens  and  rather  boat-shaped;  in  profile, 
suboblong,  feebly  curved,  apex  refuse  or 
emarginate.  Anal  spines  (figs.  9,  10)  two, 

small,  conical,  erect,  upon  low,  separated 

papillae.  Clothing  (fig.  11)  of  numerous 
long  curving  hairs  and  few  short  curved 

setae.     Length,  2  mm. 

Norway,  Maine,  May  7,  F.  Howe,  Jr.; 

OronO;  Maine,  March,  April  15,  May  6, 

F.  L.  Harvey.  Arlington,  Massachu- 
setts, April  12,  Belmont,  Massachusetts, 

April  19,  May  5  ;  Winchester,  Massachu- 
setts, February  9,  R.  W.  Hall ;  Karner, 

New  York,  April  26,  J.  A.  Lintner  (N. 

Y.  State  Coll.)  ;  Otto,  New  York,  J.  H. 

Comstock ;  Osceola,  Pennsylvania,  A. 
D.  MacGillivray. 
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Achorutes  packardi  STp.  n. 

(Figs.  12-18.) 

Achonctes  nivicola  Packard,  Thys. 

Essex  Co.  (1873)  pp.  29-30.  Lititner 

Second  Rept.  (1885)  p.  203.  MacGill- 
ivray,  Can.  Ent.,  vol.  23  (1891)  p.  274. 

Harvey!  Ent.  News,  vol.  4  (1893)  p. 

183,  figs.  5,  6. 
Schoturus  nivicola  Lintner  !  Eleventh 

Rept.  (1896)  pp.   251-252,  figs.   21,  22. 

Dark  indigo  blue  throughout.  Eyes  (fig. 

12)  sixteen.  Posl-antennal  organs  (figs.  13, 

14)  of  four  elliptical-oval  elements.  Anten- 
nae shorter  than  the  head,  with  segments  as 

5:8:7:10;  basal  segment  globose,  second 

and  third  sliglitly  expanding,  fourth  subcj- 

lindrical  with  rounded  apex.  Body  subcj- 
lindrical.  Superior  claws  (fig-  15)  broad, 

almost  straight,  untoothed ;  inferior  claws 

of  hind  feet  two  fifths  as  long  as  the  superiors, 

slender,  lanceolate,  acuminate;  of  the  remain- 
ing feet,  one  fourth  as  long,  small ;  tenent 

hair  stout,  exceeding  the  large  claw,  apex 
bent.  Manubrium  as  long  as  the  rest  of  the 

furcula  ;  denies  (fig.  16)  one  sixth  as  long, 

oblong,  distally  rounded,  terminating  in  an 
upturned  tooth.  Anal  spines  (fig.  17)  two, 
three  fifths  as  long  as  a  superior  claw,  stout, 

feebly  curved,  erect ;  upon  contiguous  papil- 
lae. Clothing  (fig.  iS)  of  many  stout  curving 

serrate  setae  of  moderate  length  and  fewer 
long  erect  capitate  setae,  more  or  less  serrate. 

Length,  2  mm. 

This  is  the  species  that  Packard  redes- 

cribed  as  nivicola  Fitch.  Packard's 
specimens  are  not  in  the  Museum  of 

Comparative  Zoology,  with  the  rest  of 

his  Essex  County  material,  but  I  am  in 

possession  of  his  original  drawings, 

which  leave  no  doubt  as  to  what  species 

he   regarded   as    nivicola.     Harvey  and 

Lintner  depended  upon  Packard's 
account  of  nivicola,  and  the  specimens  to 

which  they  applied  that  name  are,  indeed, 

the  same  species  that  Packard  had  in 
hand ;  this  I  have  learned  from  an 

examination  of  the  identical  specimens 

that  Harvey  and  Lintner  used  in  prepar- 
ing the  papers  mentioned  above  in  the 

synonymy. 

As  I  have  good  reasons  (already 

given)  for  believing  that  the  nivicola  of 
Packard  is  not  that  of  Fitch,  and  needs 

a  new  name,  I  gladly  name  it  packardi. 

Toronto,  Ontario,  June  26,  R.  J. 

Crew ;  Orono,  Maine,  February,  F.  L. 

Harvey;  Cambridge,  Massachusetts, 

April  17;  Lexington,  Massachusetts, 

May  10,  11;  Ghent,  New  York,  April 

13,  E.  C.  Powell  (N.  Y.  State  Coll.)  ; 

Newark,  Maryland,  January  24,  Beck- 
with  (N.  Y.  State  Coll.). 

This  species  is  frequentl)'  found  on 
red  maple  trees,  crawling  on  the  trunk 

or  remaining  under  the  bark  or  in  crevi- 

ces, especially  about  the  base  of  a  tree. 

I  have  occasionally  found  it  under  the 

bark  of  pine,  oak,  and  apple  trees,  or 
about  the  roots  ;  or  clustered  under  moss 

on  a  stone.  Full  grown  individuals 

occur  from  mid  April  until  the  middle  of 

June  ;  a  second  brood  begins  to  appear 

late  in  June  and  has  disappeared  by 

the  last  of  August.  I  have  twice  (April 

22,  29)  found  abundant  eggs  of  this 
species  under  the  loose  moist  bark  of 

red  maple  roots,  protected  by  the  sod  ; 

they  were  pale  yellow,  spherical,  135 

micra  in  diameter,  occurred  in  irregular 
masses  and  hatched  in  a  little  under  one 

month. 
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Achorutcs  packardi,  var.  dentatus,  var.  n. 

(Figs.  19-24.) 

In  this  variety  all  the  superior  claws 

(fig.  19)  are  unidentate,  the  mucrones 

(figs.  20,  21)  are  one  fourth  as  long  as 

the  dentes,  slender  and  laterally  lamel- 
late, the  anal  spines  (fig.  22)  are  slender, 

while  the  stout  erect  setae  are  eilher  not 

capitate  (fig.  23),  or  else  are  obscurely 

capitate  on  the  posterior  part  of  the 

abdomen  (fig.  24).  In  all  other  respects 

the  variety  agrees  with  the  typical  form. 

Orono,  Maine,  March  10,  15,  May  n, 

F.  L.  Harvey;  Arlington,  Massachusetts, 

April  10,  13,  23,  30,  May  23,  September 

10;  Ghent,  New  York,  April  13,  E.  C. 

Powell  (N.  Y.  State  Coll.). 

This  variety  lives  under  the  loose  bark 

of  pine,  red  maple,  and  oak  trees,  especi- 

ally at  the  base  of  the  roots,  and  some- 
times occurs  on  snow.  It  has  at  least 

three  broods,  which  mature  at  intervals 
of  six  or  seven  weeks. 

Dentatns  is  a  seasonal  variety  of  pack- 
ardi.  Young  individuals  that  hatched 

May  20  from  eggs  laid  by  the  variety 
dentatus  were  not  that  variety,  but  were 

the  typical  form,  with  bulbiferous  setae, 

no  teeth  on  the  superior  claws,  and  with 
lamellate  mucrones.  One  of  the  four 

specimens  from  Ghent,  N.  Y.,  was  the 

variety  dentatus,  the  others  being  the 

typical  form. 
This  is  the  first  record  of  seasonal 

dimorphism  among  the  Collembola,  al- 

though I  suspect  that  certain  other  spe- 
cies also  assume  disguises,  according  to 

the  season  in  which   they  occur.     This 

can  be  proved,  however,  only  by  careful 

breeding  e.xperiments,  which  are  difficult 
to  conduct  accurately  with  these  insects. 

Achorutcs  /larveyi  sp.  n. 

(Figs.  25-34.) 

Dark  indigo  blue  throughout.  Eves  (fig. 

25)  sixteen.  Postantennal  organs  (figs.  26, 

27)  of  tour  elliptical-oval  elements.  Antennae 
(fig.  2S)  subequal  to  the  head  in  length,  with 
segments  as  10: 13:  13  :  20  ;  first  two  segments 

subclavate,  last  two  subcylindiical.  Body 
elongate,  abdomen  subfusiform.  Superior 
claws  (fig.  29)  slender,  tapering,  slightly 
curved,  unidentate  about  one  third  from  the 

apex  ;  inferior  claws  less  tlian  half  as  long, 
basal  half  suboblong,  apical  half  acicular  ; 

one  long  tenent  hair  with  bent  apex.  Manu- 
brium as  long  as  the  rest  of  the  furcula; 

dentes  stout,  subcjlindrical.  apically  broad 
and  rounded,  projecting  beyond  the  bases  of 
the  mucrones.  bearing  two  rows  of  teeth 

(fig.  30),  fourteen  to  twenty-five  in  number, 
which  are  variable  in  size,  and  are  more  or 

less  confluent  basally  ;  five  may  be  much 

larger  than  the  others  (fig.  31),  and  sometimes 
no  teeth  are  present;  mucrones  (fig.  31)  one 

fourth  as  long  as  dentes,  in  profile  suboblong, 

dorsally  concave,  apically  emarginate.  Anal 

spines  (figs.  32,  33)  two,  long  (almost  as  long 
as  a  superior  claw),  slender,  feebly  curved, 

upon  prominent  approximate  papillae.  Cloth- 
ing (fig.  34)  of  numerous  curving  setae  and 

fewer  bowed  liairs.     Length,  2  mtn. 

This  species  is  much  like  nivicola, 

but  differs  chiefly  in  having  slender  su- 

perior claws,  suboblong  inferiors,  long 

anal  spines,  and  clothing  of  another  type. 

Orono,  Maine,  F.  L.  Harvey;  Arling- 

ton, Massachusetts,  January  16,  March 

I,  10,  20,  April  8,  9,  12  ;  Annapolis, 

Maryland,  January  15,  C.  E.  Munroe 

(M.  C.Z.). 
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This  species  occurs,  long  before  snow 

has  gone,  in  large  colonies,  under  loose 
wet  bark  and  under  soil,  in  crevices  at 

the  base  of  a  tree.  Although  most 

common  on  pine,  it  lives  also  on  elm  and 

apple.  In  mild  weather,  it  wanders 
about  on  the  trunks  of  trees  or  on  the 

ground,  and  it  occurred  in  enormous 

numbers  as  a  "snow-flea,"  in  Maryland, 
as  recorded  above.  Captive  specimens 

laid  eggs  between  April  9  and  April  13. 

On  April  12,  I  found  abundant  eggs  of 

this  species  among  a  colony  of  adults  at 

the  base  of  a  white  pine;  the  eggs  were 

white,  spherical,  and  deposited  in  irregu- lar heaps. 

I  have  never  been  able  to  find  this 

species  in  its  customary  haunts  at  any 

time  of  the  year  after  April  12;  it  is 

probably  at  least  digoneutic,  however, 

and  may  prove  to  be  dimorphic. 

ON    THE    LIMITS    OF    THE    FAMILY    SATURNIIDAE,    WITH    A 

NOTE   ON    THE   GENUS    ROTHSCHILDIA. 

BY    A.    S.    PACK.'\RD,     PROVIDENCE,     R.     I. 

The  elimination  of  so  many  non-spin- 

ning genera  from  the  Saturniidae  as  pro- 
posed in  this  paper  leaves  that  family 

very  much  curtailed. 

As  I  pointed  out  some  years  ago,*  it  is 
divided  into  two  subfamilies,  of  very 

simple  larval  characters,  i.  e.,  whether  the 
two  dorso-median  tubercles  of  the  8th 

abdominal  segment  of  the  larva  remain 

separate,  or  are  united  in  a  single  me- 
dian one. 

The  subfamily  Saturniinae,  character- 
ized by  having  six  separate  tubercles 

(the  two  median  ones  being  separate) 

on  the  8th  abdominal  segment,  com- 
prise the  following  genera,  Perisomena, 

Cricula,  Saturnia  (I  cannot  see  that  Calo- 

*  Studies  on  the  transformation  of  moths  of  the  family 
Saturniidae.  Proc.  Amer.  Acad.  .\rts  and  Sciences,  Boston, 

(n.  s.)  XX,  p.  58.     1893. 

saturnia  mendocino  differs  from  Saturnia), 
Heniocha,  Loepa. 

The  subfamily  Attacinae  was  at  the 

same  time  characterized  by  the  larvae 

having  but  five  tubercles  on  the  8th  ab- 
dominal segment,  the  median  one  being 

double,  resulting  from  the  fusion  of  the 

tubercles  belonging  to  the  two  dorsal 

series.  The  imaginal  cliaracters  bear 

out  this  arrangement. 

The  following  genera  belong  to  this 

group,  beginning  as  heretofore  with  the 

most  generalized  forms,  the  exact  se- 

quence being  subject  to  farther  modifi- 

cation :  Copaxa,  Opodiphtera,  Tagor- 

opsis,  Syntherata,  Rhodia,  Rinaca,  Neo- 
ris,  Caligula,  Graellsia,  Argema,  Actias, 

Tropaea,  Antheraea,  Telea,  Metosamia, 

Callosamia,  Samia,  Epiphora,  Philosa- 
mia,  Rotirschildia,  Coscinocera,  Attacus. 
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This  subfamily  is  divided  into  several, 

at  least  five  groups  of  genera,  in  two 

series,  for  example  a  Copaxa  group, 

an  Antheraea  group  (Antheraea,  Telea, 

Metosamia) ;  a  Samia  group  (Samia, 

Epiphora,  Callosamia)  a  Tropaea  group 

(Graellsia,  Argema,  Actias,  Tropaea), 

and  an  Attacus  group  (Rothschildia, 

Philosamia,  Attacus). 

Whether  Rhodia,  Rinaca,  and  Neoris 

belong  with  Loepa,  which  has  six  tuber- 
cles on  the  8th  abdominal  segment,  or 

with  Copaxa  which  in  stage  I  has  but 

five,  the  median  one  being  double,  re- 
remains  to  be  seen  after  we  know  more 

of  their  larval  forms. 

Note  on  the  genus  Rothschildia. 

As  originally  written,  I  had  proposed 

a  new  generic  name  for  the  American 

Moths  referred  lo  Attacus.* 
This  name  was  proposed  by  Mr. 

Grote  for  the  American,  chiefly  Naeo- 

gaeic,  species  heretofore  referred  to 

Attacus.  The  latter  genus,  comprising 

Attacus  atlas,  A.  cramcri  and  A.  ed- 
wardsii,  is  restricted  to  southeastern 

Asia  and  the  East  Indian  Archipelago 

or  the  oriental  region.  In  fact  it  is 

much  more  closely  related  to  Philosamia 
than  to  Rothschildia. 

From    a    study  of    the    venation    and 

*  After  this  article  was  put  in  type  and  a  day  before 

receiving  tlie  proof,  I  received  by  Mr.  Grote  his  excellent 

article,  Beitrag  zur  Classification  der  Schmetterlinge,  i8i)6, 
in  which  he  separates  the  American  species  of  Attacus 

under  the  name  of  Rothschildia.  I  therefore  suppress  the 

generic  name  I  liad  proposed.  The  char.icters  he  gives 
are  essentially  what  I  have  pointed  out  in  the  present 

article.  We  seem,  quite  independently  of  each  other,  to 

have  arrived  at  the  same  results. 

other  features  of  six  species  of  Roths- 
childia, it  becomes  quite  evident  that  the 

new  world  or  naeogaeic  species  form  a 

group  readily  separated  from  the  species 

of  Attacus  of  the  Oriental  region,  both 

by  the  larval  and  imaginal  characters, 

though  in  the  general  appearance  of  the 

moths,  the  shape  of  the  wings  and  mark- 
ings there  is  a  close  resemblance. 

Rothschildia  differs  from  Attacus  in 

the  following  characters  ;  the  antennae 

have  pectinations  nearly  one-half  shorter, 
and  the  end  of  the  antenna  is  subfiliform  ; 

the  palpi  are  3-jointed,  those  of  Attacus 
i-jointed  ;  the  fore  tibial  epiphysis  is  in 
Rothschildia  narrow,  very  sharp  at  the 

end,  about  half  as  wide  as  in  Attacus,  in 

which  {A.  atlas)  it  is  oval,  and  the  end 

obtuse. 

The  fore  wings  are  less  falcate  than 

in  Attacus,  and  the  hind  wings  more 

rounded  at  the  inner  angle,  not  so  tri- 
angular in  outline  as  in  Attacus,  nor  so 

much  produced  posteriorly  :  indeed  they 

are  closely  like  those  of  Philosamia. 
In  the  venation  the  difference  between 

the  Asiatic  and  American  forms  is  strik- 

ing ;  in  all  the  Rothschildiae  examined 
there  is  no  first  subcostal  vein  (or  vein 

II.).  In  Attacus  atlas,  crameri,  and 

edwardsii  the  first  branch  of  the  subcos- 

tal vein  is  fully  developed,  arising  at  a 

point  near  the  middle  of  the  discal  cell, 

/.  tf.,  within  the  origin  of  the  common  stalk 
of  the  other  subcostal  branches.  In  this 

respect  it  is  closely  allied  to  Philosamia, 

where  vein  11  is  present.  Vein  II 2  is 

minute,  very  short ;  II3  present,  normal. 
In  Rothschildia  vein  II  is  wanting,  II2 
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is  a  little  longer  than  in  Attacus  and  the 

other  veins  of  the  wings  are  as  in  Atta- 
cus. The  venation  of  the  hind  wings  is 

nearly  the  same  in  both  genera.  The 

wonderful  similarity  of  markings,  espe- 

cially the  large,  clear  discal  spots  in  gen- 
era quite  remote  is  an  interesting  case  of 

convergence. 

The  larva  of  Rothschildia  approaches 

Samia,  rather  than  Attacus.  That  of  A. 

atlas  has  been  well  described  and  care- 

fully figured  in  all  stages  by  M.  Poujade, 

(Annales  Sec.  Ent.  France,  X,  1880;  p. 

183,  PI.  S.) 
The  larva  of  Attacus  atlas  in  its  final 

stage  is  provided  with  long  finger-shaped 
tubercles;  those,  however,  on  the  ter- 

gum  of  the  2d  and  3d  thoracic  segments 

are  very  different  in  shape,  being  large, 

short  and  rounded,  those  on  the  abdom- 

inal segments  long  and  slender.  Re- 
duction occurs  on  the  thoracic  segments 

only ;  the  two  rows  of  tubercles  on  the 

sides  of  the  thoracic  segments  are  of  the 

same  shape,  but  a  little  longer  than  those 

on  the  abdominal  segments. 

In  Rothschildia,  as  shown  by  blown 

examples  of  Rothschildia  orizaba  received 

from  Mexico,  the  tubercles  are  more  ru- 

dimentary ;  they  are  low,  short,  fleshy, 

and  are  crowned  with  5-7  small  sharp 
spinules,  while  those  of  Attacus  atlas  are 

long,  finger-shaped  and  unarmed  with 
any  spinules.  The  median  tubercle  on 
the  8th  abdominal  segment  is  very  small, 

inconspicuous,  and  but  slightly  larger 
than  the  other  dorsal  tubercles  of  the 

abdominal  segments.  The  dorsal  tu- 
bercles on  the  meso-  and  metathoracic 

segments  are  scarcely  larger,  if  any,  than 

those  in  the  abdominal  segments. 

Burmeister  has  figured  the  larvae  of 

Rothschildia  hesperus,  cthfa,  aiirota,  betis, 

and  speculifer.  In  all  except  R.  betis, 

they  agree  well  with  the  larva  of  R.  Ori- 
zaba \  the  thoracic  dorsal  tubercles  being 

no  larger  than  the  abdominal  ones,  this 

species  approaching  nearest  to  R.  auro- 
ta.  In  R.  betis,  however,  no  traces  of 

tubercles  are  given,  and  in  the  text  it  is 

stated  that  the  larva  has  no  spines  ;  the 

larva  is  blackish,  banded  transversely 

with  deep  pink-red.  The  larvae,  then, 

of  the  American  species  hitherto  re- 

ferred to  Attacus,  appear  to  present  ex- 
cellent distinctive  characters. 

Judging  by  the  larvae,  whose  tubercles 
are  more  like  those  of  Samia,  Roths- 

childia is  the  more  primitive  type,  and 

Attacus  the  more  specialized.  Attacus 

is  in  venation  and  the  shape  of  the  wings 

closely  allied  to  Philosamia  {P.  cyiithia) 

its  larva  is  more  specialized  than  that  of 

Philosamia ;  but  the  latter  has  begun 

to  be  specialized  in  the  reduction  of  the 

dorsal  tubercles  of  the  prothoracic  seg- 

ment, which  are  short,  rounded,  and  un- 
armed. 

Attacus  is  confined  to  the  Oriental 

region,  while  the  older  more  primitive 

genus  Philosamia  is  represented  in  equa- 
torial Africa  as  well  as  the  East  Indies ; 

it  is  probable  that  the  Ethiopian  realm 

was  the  original  home  of  these  two  gen- 

era, unless  Attacus  separated  after  mi- 
gration into  the  East  Indies,  India  and 

the  East  Indian  Archipelago. 
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A    NEW    BRUCHOPHAGUS    FROM    MEXICO. 

BY  WILLIAM   H.  ASHMEAD,  WASHINGTON,  D.  C. 

The  following  interesting  new  Eurytomid 

belonging  to  the  genus  Briichophagus  was 
received  by  Dr.  L.  O.  Howard,  from  Mr.  A. 
L.  Herrera,  of  Coahuila,  Mexico,  who  bred  it 

from  the  Coiton-%see.\\\  Anthoiiomus  grat:dii. 
Bruchophagus  herrerae  sp.  nov. 

$. —  Length  4  mm.  Black,  nmbi'icately 
punctate  and  clothed  with  a  fine  white  pubes- 

cence ;  the  tips  of  front  and  hind  femora, 
their  tibiae  and  sutures  of  their  trochanters 

and  middle  legs  from  the  second  joint  of 

trochanteis,  except  a  spot  at  base  of  the 

femora,  are  honey-yellow,  while  the  tarsi  are 
pale,  almost  white;  the  wings  are  hyaline, 

the  tegulae  black,  the  veins  pale  j-ellowish, 
the  stigmal  and  marginal  veins  about  equal 

and  a  little  shorter  than  the  post-marginal. 

The  abdomen  is  conically  pointed,  very 

slightly  longer  than  the  head  and  thorax 
united,  the  petiole  being  short,  smooth  above, 

the  second  segment  highly  polished  impunc- 
tate,  the  third,  fourth,  and  fifth  segments 

shining  but  feebly  delicately  shagreened,  the 

fifth  being  the  longest  segment,  the  sixth  and 

seventh  more  distinctly  and  opaquely  sha- 
greened and  with  sparse  white  hairs  ;  the 

seventh  has  a  distinct  rounded  spiracle  ;  the 

eighth  is  conically  pointed  with  oval  spira- 

cles. Both  antennae  are  broken  off  and  cannot 

be  described. 

Type.— Cat.  No.  6139,  U.  S.  N.  M. 
Hab. —  Coahuila,  Mexico. 

Host. —  Coleop.  Anthonomtti  grandis  Boh. 
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AN    INTERESTING    CASE   OF    MIMICRY. 

By    HERBERT    OSBORN,    COLUMBUS,    OHIO. 

Some  lime  ago  I  received  from  Mr.  C. 

W.  Mally,  Assistant  Entomologist,  Cape 

Town,  S.  Africa,  some  specimens  of  a 

species  of  Homopteron  which  e.xhibits 

in  a  quite  remarkable  manner  the  adop- 
tion of  a  form  and  appearance  which 

must  serve  it  as  a  most  efficient  protec- 
tion. 

The  insect  itself  Cephaklus  iii/Htiiaiiis 

is  a  little  over  half  an  inch  long,  of  a 

brown  color,  and  has  a  remarkably  pro- 
longed head  which  anteriorly  tapers  into 

a  very  large  spine.  This  prolonged  head 

is  almost  one  half  the  total  length  of  the 

insect.  The  body  is  slender  and  the 

wings  terminate  posteriorly  somewhat 

abruptly  but  in  such  a  manner  that  they 

fit  very  perfectly  upon  the  stem  of  the 

plant  which  is  its  ordinary  food. 

The  protective  feature  comes  in  from 
the  fact  that  the  aborted  leaf  sheaths  on 

the  stem  of  the  plant  form  sharp  spines 

occurring  at  intervals  along  the  length  of 

the  stem  and  these  are  perfectly  repro- 
duced in  the  form  and  color  of  the  insect. 

So  close  is  the  resemblance  that  when  a 

number  of  the  spines  are  mounted  sepa- 
rately along  side  of  the  insects  it  is  very 

difficult  to  distinguish  them  without  the 

most  careful  scrutiny.     When  the  speci- 

mens were  first  received  I  had  looked 

them  over  some  time  before  noticing  that 
a  number  were  not  insects  at  all  but 

simply  spurs  and  had  there  not  been  one 
mounted  with  a  fragment  of  stem  along 

with  an  insect  beside  it  I  might  have 

taken  a  much  longer  time  to  make  the 

discovery.  I  have  shown  the  set  to  a 
number  of  individuals  who  have  taken 

quite  a  little  time  to  make  the  same 
discovery. 

This  species  was  described  many 

years  ago  by  Percheron  (Guerin.  Mag.  de 

Zool.  II.  IX.  PL  48)  and  has  been  figured 

by  Burmeister  (Genera  Insectorum  PI.  4.) 
and  is  mentioned  in  later  works  on  Afri- 

can insects,  but  so  far  as  I  have  been 
able  to  find  there  is  no  mention  made  of 

its  foodplant  or  of  the  remarkable  mimi- 

cry it  presents.  If  collected  without 
attention  to  the  foodplant  or  noticing  the 

peculiar  spines  which  it  resembles  there 

would  be  no  suspicion  that  such  mimicry 

occurs. 

According  to  Mr.  Mally  the  insect 
lives  on  the  rush,  Dovea  tedorum  Masters, 

the  spines  of  which  are  mimicked.  I 

may  mention  that  the  stems  are  green 
while  the  aborted  sheaths  are  dark 

brown. 



328 PSYCHE. 
[April,  1902 

A   NEW    SILPHID    BEETLE   FROM    A    SIMPLE   INSECT-TRAP.* 

BY    A.    LEONARD    MELANDER,    AUSTIN,    TEX. 

The  curiosity  of  an  investigating  ant 

may  sometimes  lead  it  to  destruction. 

During  the  month  of  November  last, 

having  had  occasion  to  use  a  large  quan- 

tity of  the  common  Texas  "stinging  red 

ant  "  {Pogo/wmyrmex  harbatus  var.  mok- 
faciens  Buckley)  we  selected  as  the  easiest 

and  quickest  method  of  capture  a  novel 

expedient.  A  number  of  four-ounce 

bottles  were  sunk  in  the  gravel  nest-heap 
close  to  the  entrance,  nearly  to  the  level 

of  the  ground,  and  then  were  left  opened. 

The  ants  ready  to  resent  this  disturbance 

immediately  hurried  up  the  little  embank- 

ment to  the  open  bottles  and  in  their  pre- 
cipitous rush  fell  headlong  over  the  edge, 

after  which  they  were  unable  to  crawl 

up  the  smooth  surface  of  the  glass. 
After  the  first  excitement  the  ants 

largely  neglected  the  traps  but  now  and 

then  a  passer-by  would  peer  over  the 

edge,  doubtless  called  there  by  the  strid- 
ulation  of  the  ants  within,  and  losing  its 

insecure  foothold  would  topple  over  into 
the  bottle. 

In  the  course  of  our  regular  visits  to 

these  automatic  traps  we  noticed  that  in 

the  early  morning  each  bottle  invariably 

contained  one  or  more  specimens  of  a 

small  fly  that  quickly  effected  its  escape 

at  the  slightest  noise.  After  several 

vain  attempts  the  flies  were  at  last  secured 

by  simply  corking  the  bottle,  and  upon 

♦Contributions  from  the   Zoological    Laboratory  of  the 
University  of  Texas  No.  2S. 

examination  proved  to  be  a  form  belong- 

ing to  the  cave-dwelling  genus  Lena 
{B/ep/mrop/era),  L.  pcctinaia,  originally 

described  by  Dr.  Loew  from  this  state. 

The  propensity  of  this  species  to  seek 
a  bottle  as  a  substitute  for  a  burrow 

opens  a  new  and  interesting  field  for 

collecting  myrmecophilous  and  cavern- 
frequenting  insects.  That  this  fly  is 

probably  a  true  myrmecophile,  habitually 

using  the  burrows  of  the  agricultural  ant 
as  its  domicile,  is  quite  possible,  and 

even  probable  when  we  consider  that 

only  the  bottles  sunk  in  the  ant-nests 
yielded  specimens,  though  numerous 
bottles  had  been  arranged  as  control 

experiments  in  the  open  fields  close  by, 

and  moreover  even  if  placed  on  the  nnt- 
bed  the  bottles  never  contained  a  fly 
when  there  were  no  ants  within. 

Aside  from  the  Lcria  and  the  ever- 

present  Eleodcs  tricostata,  which  in  its 

capacity  of  scavenger  is  always  found 

scuriying  over  the  ant-beds,  another 
insect  was  taken  in  great  numbers. 

This  one.  an  exceedingly  active  little 

Silphid  beetle,  is  closely  related  to 

Ptomophagus  parasitus  Leconte,  another 

ant-guest,  which  has  been  taken  in  the 
Eastern  States  in  nests  of  Formica.  The 

present  beetle  belongs  to  the  division 

Catopomorphus  of  the  genus,  but  dis- 
tinctly differs  from  its  relative  in  the 

approximation  of  the  elytral  strigae,  and 

in  its  selection  of  a  host  of  another  sub- 
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family  —  a     biological     difference     that 

must  not  be  underrated.* 

Although  a  number  of  the  flies  and 
beetles  were  confined  in  the  bottles  with 

the  ants  for  several  days  they  rested 

unharmed,  evidently  the  closest  intimacy 

existing  between  the  three.  The  beetles 

would  run  about  among  the  ants  or  fly 

in  the  bottle  with  a  quick  darting  move- 
ment, but  at  no  time  were  the  ants 

observed  to  molest  either  of  their  guests. 

This  is  interesting  especially  in  the  case 
of  the  Leria  which  has  never  before  been 

found  associating  with  ants,  and  which, 

were  the  ants  unfriendly  toward  it,  might 

be  supposed  to  have  accidently  used  the 

ant-burrow  in  place  of  some  other  suita- 
ble excavation. 

Ptomophagus  iexanns  sp.  nov. 

Length  2.75-3.  m™.  Form  elongate  oval, 

Mordellid-like,  slightly  narrowed  posteriorly  ; 
color  dark  castaneous,  shining,  thorax  almost 

piceous.  Head,  thorax,  and  eWtra  unifornil_y, 

closely  and  finely  strigose,  the  strigae  pro- 
vided   with    short     closely-placed,     uniform, 

*In  a  list  of  tile  myrmecoptlilous  Coleoptera  of  Nortliern 
America  Mr.  E.  .A.  Schwarz  in  iScjo  notices  the  occurrence 

of  another  Ptomophagus  m  ant-nests  but  as  far  as  I  am 
aware  this  species  lias  not  yet  been  described.  Leria 

pectittata  has  previously  been  found  by  Mr.  H.  G.  Hub- 

bard associating  with  PtoDtopJuzgits  Jisus  Horn  in  the  upper 
burrows  of  desert  rodents  in  Arizona.  (Proc.  Ent.  Soc. 

Wash.  IV.,  p.  362).  In  this  connection  may  be  cited  the 

finding  of  Ptomopliagus  in  a  cave  (/V.  cniternicola 

Scliwarz),  a  habit  further  bearing  on  the  preceding  obser- 
vation. 

golden  yellow  pubescence;  that  of  the  head 
radiating  from  the  vertex,  that  of  the  thorax 

and  elytra  directed  straight  backwards.  An- 

tennae not  reaching  the  hind  angles  of  the  tho- 
rax, the  first  four  joints  fuscous,  moderately 

slender,  the  first  and  second  joints  long,  joints 
six  to  eleven  broader  and  shorter,  piceous,  the 

eighth  joint  two-thirds  as  long  as  the  ninth, 
and  not  appreciably  narrower.  Thorax  fully 

two-thirds  as  long  as  the  width  of  its  base,  the 
sides  gradually  then  quickly  narrowing  in 
front,  hind  angles  acute,  base  feebly  but 

distinctly  bisinuate,  the  narrow  hind  margin 
more  or  less  castaneous;  disc  of  the  thorax 

strigose  as  well  as  the  sides,  the  strigae 

conforming  more  or  less  with  tlie  front 

margin.  The  strigae  of  the  elytra  not  trans- 
verse but  more  or  less  conforming  with  the 

posterior  margin  :  sutural  stria  well  impressed 

nearly  to  the  apex ;  sutural  angles  rounded 
in  the  male,  but  provided  with  a  distinct 

angle  in  the  female.  Body  beneath  finely 

and  sparsely  punctate  and  pubescent,  the 
femora  wholly  strigose  similarly  to  the  upper 
surface  of  the  body  :  tibial  spurs  equal,  those 

of  the  hind  legs  one-third  tlie  length  of  the 
metatarsus. 

Described  from  ten  males,  and  thirteen 

females,  taken,  as  above  mentioned,  at 

Austin,  Texas.  The  front  tarsi  of  the 
male  are  flattened  and  broadened.  The 

tips  of  the  tibiae  are  fimbriate  apically 

with  short  equal  spines,  which,  as  the 

strigosity  of  the  thorax  is  distinct,  further 

confirm  Dr.  Horn's  statement  that  these 
characters  are  correlated  in  this  genus. 
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SOME   NEW    GENERA   AND    SPECIES    OF    ATTIDAE   FROM 

SOUTH    AFRICA. 

BY    GEORGE    W.    PECKHAM    AND    ELIZABETH    G.    PECKHAM,    MILWAUKEE,    WIS. 

FISSIDENTATI. 

TusiTALA,  gen.  nov. 

The  cephalotliorax  is  high,  with  the 

sides  sloping  outward  from  the  upper 

surface  and  widening  in  a  gentle  curve 

from  front  to  back,  the  widest  point  being 

behind  the  dorsal  eyes.  The  cephalic 

part  is  inclined  forward,  and  the  thoracic 

rounds  off  rather  steeply  from  the  third 

row  of  eyes.  The  quadrangle  occupies 

from  two-fifths  to  nearly  one-half  of  the 

cephalothorax,  is  one-third  wider  than 
long  and  is  wider  behind  than  in  front. 

The  first  row  of  eyes  is  straight  or  a  little 

curved  down,  the  eyes  are  large,  the 

middle  being  less  than  twice  the  size  of 

the  lateral  and  subtouching,  while  the 

lateral  are  well  separated  from  them. 

The  second  row  is  equally  distant  from 
the  first  and  third  or  is  a  little  nearer  the 

first,  and  the  third  is  narrower  than  the 

cephalothorax.  The  fakes  are  long, 

strong,  and  vertical,  and  are  bowed,  with 

a  compound  tooth  on  the  inferior  margin. 

The  males  have  a  stiff  ridge  of  hairs  on 

the  front  face.  The  sternum  is  oblong 

and  truncated.  The  first  coxae  are  sep- 
arated by  about  the  width  of  the  labium, 

whi"',!  i    l^'S'^jer  than  wide. 
This  genus  is  founded  upon  T.barhata 

and  includes  a  second  species,  T.  hirsuta, 
both  from  South  Africa. 

TusiTALA  BARBATA,  Sp.  HOV. 

<J.  Length  6.5  mm.  Legs  1432,  about 
equal  in  thickness.  The  first  pair  is  plainly 
the  longest  but  the  others  do  not  differ  much 
in  length. 

The  cephalothorax  is  covered  with  a  mix- 
ture of  red,  yellow  and  white  hairs,  the  red 

predominating  on  the  sides,  and  the  white 
on  the  upper  surface.  The  clypeus  is  less 
than  half  as  wide  as  the  middle  eves  of  the 

first  row,  and  is  yellow  with  a  few  white 
hairs.  The  falces  are  light  brown,  and  have 
a  remarkable  ornament  in  the  shape  of  a  long 

ridge  of  stiff  hairs  down  the  front  face. 
These  hairs  stand  out  stiffly,  but  their  tips 
curve  inward  to  meet  those  of  the  opposite 

side  in  the  middle  line.  Their  color  is  snowy- 
white  on  the  upper  half  and  deep  black  on 
the  lower.  The  palpus  is  slender  with  long 

joints,  the  tibia  much  exceeding  the  tarsus. 
The  femur  and  tarsus  are  dark  colored,  the 

patella  and  tibia,  pale.  The  legs  are  brown 
with  darker  bars.  The  abdomen  is  covered 

with  a  mixture  of  gray  and  brown  hairs. 
There  is  a  white  band  around  the  base,  and 

the  posterior  dorsiun  has  some  indistinct 

white  chevi'ons. 

We  have  six  males  from  Algoa  Bay, 

South  Africa,  sent  to  us  by  Dr.  Braun. 

TusiTALA  HIRSUTA,  sp.  noV. 

$.  Length  S  mm.  Legs  1234,  first  and 
second  a  little  the  stoutest. 

In  our  single  specimen  the  cephalothorax 
is  much  darker  than  the  abdomen,  but  both 

are  rubbed  quite  bare  of  markings  excepting 

some  long  white  hairs  at  the  front  end  of  the 

abdomen.     The  clypeus  is  as  wide  as  the  large 
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eves  of  the  first  row,  and  is  brown  with  long 
white  liairs.  The  falces  are  long  and  strongly 

bowed,  approaching  each  other  at  the  extremi- 
ties. Thev  have  ridges  of  stiff  hairs,  as  in 

T.  barbata,  on  the  front  faces,  w-hich  are 
light  brown  in  color  and  grow  longer  and 
thicker  in  the  lower  than  in  the  upper  half. 

The  palpus  is  long  and  slender,  the  tibia 
being  much  longer  than  the  tarsus.  The 
patella  and  tibia  are  much  lighter  in  color 
than  the  femur  and  tarsus.  The  legs  are 

brown,  the  first  and  second  pairs  being  darker 
than  the  third  and  fourth. 

We  have  one  male  from  Zululand, 

given  to  us  by  Rev.  Henry  C.  McCook. 

MoNCLOVA,  gen.  nov. 

The  cephalothora.x  is  long,  with  nearly- 
parallel  sides,  which  narrow  a  little  at 

the  posterior  end.  It  is  moderately  high 

at  the  third  row  of  eyes,  from  which 

point  it  slopes  abruptly  in  both  directions, 

but  more  steeply  behind  than  in  front. 

The  quadrangle  of  the  eyes  occupies 

nearly  half  of  the  cephalothorax,  is  a 
little  wider  behind  than  in  front,  and  is 

one-third  wider  than  long.  The  first 
row  is  very  slightly  curved  downward, 

with  the  middle  eyes  subtouching  and 

less  than  twice  as  large  as  the  lateral, 

which  are  a  little  separated  from  them. 

The  second  row  is  about  halfway  be- 
tween the  first  and  the  third.  The  third 

row  is  as  wide  as  the  cephalothorax. 

The  falces  are  vertical  and  parallel. 

The  sternum  is  oval,  truncated  in  front, 
and  narrows  in  front  and  behind.  The 

first  coxae  are  separated  by  the  width  of 
the  labium,  which  is  about  as  wide  as 

long. 

The  type  is  a  new  species  from  South 

Africa,  M.  bi-aunii. 

MONCLOVA    BRAUNII,  Sp.   nOV. 

?.  Length  7  mm.  Legs  4312,  the  third 
and  fourth  plainlv  longer  than  the  first  and 
second. 

Tlie  spider  is  covered  with  a  mixture  of 

white,  black,  and  bright  rufus  hairs,  the  dif- 
ferent colors  predominating  on  different 

parts  so  as  to  form  the  markings.  Thus  the 
cephalic  plate  is  bright  rufus  and  the  middle 
line  on  the  thoracic  part  pure  white,  while 
the  abdomen  shows  a  white  band  around  the 

anterior  end,  and,  on  the  posterior  part  of  the 

dorsum,  wide  alternating  transverse  bands 
of  rufus  and  black.  These  bands  are  not 

parallel  but  run  upward  and  forward  from 
the  sides.  The  clypeus  has  long  white  hairs, 
and  these  are  continued,  rather  sparsely,  on 

to  the  falces.  The  legs  are  not  conspicuous, 

being  of  a  light  brown  color  with  darker 

rings  and  white  hairs.  The  light  brown  pal- 
pus is  covered  with  white  hairs. 

We  have  four  females,  sent  by  Dr. 

Braun,  from  Cape  Colony. 

UNIDENTATI. 

Jasoda,  gen.  nov. 

The  cephalothorax  is  high,  with  the 

sides  nearly  vertical  and  not  far  from 

parallel,  although  there  is  a  slight  swell- 
ing at  the  dorsal  eyes,  beyond  which 

there  is  a  very  gradual  contraction  to- 
ward the  posterior  end.  The  cephalic 

part  is  a  little  inclined  forward  and  the 

thoracic  rounds  off  directly  behind  the 

dorsal  eyes,  failing  more  steeply  after 

the  first  half.  The  quadrangle  of  the 

eyes  occupies  two-fifths  of  the  cephalo- 
thorax, is  nearly  twice  as  wide  as  long, 
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and  is  a  very  little  wider  behind  than  in 

front.  The  first  row  is  curved  downward, 

the  eyes  being  small,  and  all  separated, 

the  lateral  by  nearly  their  diameter  from 

the  middle.  The  middle  eyes  are  less 

than  twice  as  large  as  the  lateral.  The 
second  row  is  a  little  nearer  the  first  than 

the  third,  and  the  third  is  nearly  as  wide 

as  the  cephalothorax.  The  fakes  are 

vertical,  long,  heavy,  and  parallel,  with 

a  short  fang.  There  is  one  conical  tooth 

on  the  inferior  margin.  The  sternum  is 

oblong,  narrowing  in  front  and  behind 
and  truncated  in  front.  The  first  coxae 

are  separated  by  about  the  width  of  the 

labium,  which  is  longer  than  wide. 

The  eyes  of  this  genus  resemble  those 

of  Euryattus  and  Si?naet/m,  but  these 

genera  belong  respectively  to  the  Pluri- 
dentati  and  the  Fissidentati.  Moreover 

the  joints  of  the  palpus  are  differently 

formed  and  proportioned,  being  flattened, 

with  the  tibia  much  longer  than  the  tar- 
sus, in  Euryattus  and  Sitnaetha. 

The  type  is  a  new  species  from 
Mashonaland. 

Jasoda  woodii,  sp.   nov. 

$■  Length  7  mm.  Legs  134-,  not  slen- 
der, nearly  equal  in  thickness. 

In  our  single  specimen  the  cephalothorax 
and  abdomen  are  both  rubbed  so  that  no  idea 

of  the  marking  can  be  formed.  The  cephalo- 
thorax is  dark,  almost  black,  with  violet  re- 

flections. The  abdomen  is  also  dark  but  not 

glistening,  and  shows  some  long  white  hairs 
at  the  anterior  end  and  on  the  sides.  There 

are  some  long  whitish  hairs  on  the  falces  at 

the  lower  outer  coiner.  The  legs  are  light 
brown  with  slender  black  spines.  The  palpi 
are  covered  with  white  hairs. 

We  have  one  male  sent  to  us  by  Mr. 

Guy  A.  K.  Marshall,  from  Mashonaland, 
South  Africa. 

Mexcala,  gen.  nov. 

The  cephalothora.x  is  moderately  high. 

It  widens  out  more  below  than  above, 

and  is  broader  in  the  posterior  part  than 
in  front.  There  is  no  marked  difference 

in  the  planes  of  the  cephalic  and  thoracic 

parts.  The  cephalic  part  is  flat,  and 

the  thoracic  falls  from  the  dorsal  eyes. 

The  quadrangle  of  the  eyes  occupies  a 

little  more  than  one-third  of  the  cephalo- 

thorax, is  one-sixth  wider  than  long,  and 

is  equally  wide  in  front  and  behind. 
The  anterior  eyes  are  moderately  large, 

the  middle  being  less  than  twice  as  large 

as  the  lateral,  and  form  a  slightly  curved 

row.  The  middle  eyes  are  subtouching, 

with  the  lateral  a  little  separated  from 

them.  The  second  row  is  halfway  be- 
tween the  other  two.  The  third  row  is 

a  little  narrower  than  the  cephalothorax. 
The  falces  are  vertical  and  stout,  with 

a  short  fang,  and  have  one  conical  tooth 

on  the  inferior  margin.  The  sternum 

is  oval,  and  truncated  in  front.  The 

first  coxae  are  separated  by  about  the 

width  of  the  labium,  which  is  longer  than 

wide.  The  pedicle  is  not  visible.  There 
are  no  constrictions.  The  abdomen  is 

narrow  in  front  and  then  widens. 

Mexcala  is  distinguished  from  the 

other  ant-like  genera  of  this  region  by 

having  a  single  conical  tooth  on  the 
inferior  margin  of  the  falx. 
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Mexcala  rufa,   sp.  nov. 

$■  Length  S  inm.  Legs  4132,  almost 

equal  in  stoutness,  femora  slightly  tiiickened. 
The  cephalothorax  is  dark  colored  with  a 

few  black  hairs  on  the  eye-region,  and  some 
tiny  white  scale-like  hairs  on  the  front  of  the 
falces,  and  the  lower  edge  of  the  clypeus, 
which  pass  around  a  little  way,  onto  the  sides 
of  the  cephalic  part.  The  legs  and  palpi  are 

black.  The  abdomen  in  our  specimen,  is 

rubbed,  but  seems  to  have  been  entirely  cov- 

ered with  golden-yellow  hairs  which  shade  to 
white  on  the  venter. 

We  have  one  male  from  Cape  Colony, 

sent  to  us  by  Dr.  Braun. 

QuEKETTiA,  gen.  nov. 

Tlie  cephalothorax  is  rather  low,  and 

i.s  narrow  in  front,  widening  out  behind 

the  third  row  of  eyes  and  then  contracting 

behind.  The  upper  surface  is  flat  and 

almost  entirely  on  the  same  plane,  there 

being  the  gentlest  possible  rise  from  the 

two  ends  to  the  dorsal  eyes.  It  is  a  little 

wider  below  than  above.  The  quad- 
rangle of  the  eyes  is  very  slightly  wider 

than  long,  is  wider  behind  than  in  front, 

and  occupies  two-fifths  of  the  cephalo- 

thora.x.  The  anterior  eyes  are  subtouch- 

ing,  in  a  straight  row,  the  middle  being 

twice  as  large  as  the  lateral.  The  second 

row  is  much  nearer  the  first  than  the  third, 

and  the  third  row  is  not  cjuite  so  wide  as 

the  cephalothorax.  The  falces  are  very 

short,  vertical  and  parallel  with  no  tooth 

on  the  inferior  margin.  The  sternum  is 
oval,  truncated  in  front.  The  first  coxae 

are  separated  by  a  little  more  than  the 
width  of  the  labium,  which  is  as  wide  as 

long.     The   pedicle  is  not  visible   from 

above.  The  relative  length  of  the  legs 

is  4123,  the  first  and  second  being  short 

and  much  thickened,  especially  as  to  the 

femur  and  tibia.  The  type  species  is 

6.5  mm.  long. 

The  short  chubby  front  legs  are 

enough  to  distinguish  Quekettia  from 

others  of  the  group.  The  type  is  our 

Leptorchcstcs  georgii  from  Madagascar, 
Ant-like  Atfidae,  p.  52. 

This  genus  is  named  for  Mr.  J.  F. 

Quekett,  Curator  of  the  Durban  Mu- 
seum, Natal,  South  Africa. 

KiMA  gen.  nov. 

The  cephalothorax  is  long,  and  has  the 

sides  nearly  parallel.  The  cephalic  part 

is  on  a  higher  plane  than  the  thoracic 

which  falls  gently  from  the  dorsal  eyes. 

The  upper  surface  is  narrow,  the  sides 

widening  out  a  very  little  below.  The 

quadrangle  of  the  eyes  occupies  two- 
fiflhs  of  the  cephalothorax.  is  nearly  as 

long  as  wide,  and  is  equall\  wide  in 

front  and  behind.  The  anterior  eyes 

are  placed  close  together  and  form  a 
row  that  is  a  little  curved  downward,  the 

middle  eyes  being  about  twice  as  large 
as  the  lateral.  The  second  row  is  much 

nearer  the  first  than  the  third.  The 

third  row  is  nearly  as  wide  as  the  cephalo- 
thorax. The  falces  are  nearly  horizontal, 

divergent  and  rather  long,  with  a  short 

fang,  and  have  no  tooth  on  the  inferior 

margin.  The  sternum  is  narrow  and  ob- 
long, and  is  truncated  in  front.  The  first 

coxae  are  separated  by  the  width  of  the 

labium,  which  is  plainly  longer  than  wide. 
There  is  a  distinct  pedicle.     In  the  type 
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species   there    is   a    constriction   in   the 
middle  of  the  abdomen. 

This  genus  is  distinguished  from  Que- 

kettia  by  its  more  ant-like  shape  and  by 
the  abdominal  constriction,  as  well  as  by 

the  difference  in  the  spines.  Kima  and 

Quckettia  differ  from  Araegeus  E.  S. 
which  also  has  no  tooth  on  the  inferior 

margin  of  the  falx,  by  the  shape  of  the 

sternum,  which  in  Araegeus  has  a  long 

point  in  front. 

Kima  africana,  sp.  nov. 

A  large,  ant-like  species,  with  long  slender 
legs  and  a  long  pedicle. 
$.  Length  S  mm.  Legs  4132,  tourlh 

much  the  longest. 

We  have  but  one  specimen.  The  cephalo- 
thorax  is  without  hairs,  the  color  being  dark 
reddish  brown,  deepening  to  black  on  the 

cephalic  plate.  The  fourth  legs  are.  black 
throughout  their  length,  but  the  others, 

although  black  near  the  body,  shade  to  brown 

at  the  extremities.  They  are  equal  in  thick- 
ness and  are  but  scantily  haired.  The  first 

leg  has  three  pairs  of  spines  under  the  tibia, 
and  two  pairs  under  the  metatarsus.  The 

palpi  are  black.  The  rather  high  black 
cljpeus  has  a  few  short  white  hairs.  The 
abdomen,  which  has  a  construction  in  the 

middle,  is  covered  with  rich  golden  jellow 
hairs,  which  shade  to  white  on  the  venter. 

The  falces  are  reddish  brown,  and  are  flat- 

tened, with  two  teeth  on  the  superior  margin, 
at  the  distal  end. 

We  have  one  male  from  Cape  Colony, 
sent  to  us  by  Dr.  Braun. 

Hyllus  treleavenii  sp.  nov. 

?.     Length  13  mm.     Legs  3412. 
In    our    specimen     the    cephalothorax     is 

rubbed  almost  bare,  showing  the  integument 

to  be  dark  red  on  the  sides  and  lighter  above. 
There  seem  to  have  been  many  light  yellow 
and  reddish  hairs  on  the  sides  and  over  the 

back.  Around  the  eyes  of  the  first  row  and 

on  the  clypeus  are  long  reddish  hairs,  and 
white  hairs  with  a  yellow  tinge  cover  the 
front  faces  of  the  falces.  The  abdomen  has 

a  covering  of  short  reddish-gray  hairs  with 
long  while  hairs  scattered  over  it.  Down 
tlie  middle  is  a  herringbone  stripe  of  white, 
and  a  white  band  around  the  base  is  continued 

on  the  sides  to  the  middle  point,  where  it 

ends  in  a  conspicuous  somewhat  triangular 

white  spot.  Further  back,  on  each  side,  is  a 

crescent-shaped  white  spot.  The  legs  are  all 
hairy,  especially  the  first  pair,  which  has  long 
black  and  white  hairs  below.  Their  general 
color  is  dark,  but  the  metatarsi  and  tarsi  of 

the  first  legs,  as  well  as  the  distal  ends  of  the 
metatarsi  and  the  whole  of  the  tarsi  of  the 

third  and  fourth,  are  lighter  colored. 

We  have  a  single  female  from  Masho- 
naland  sent  by  Mr.  Guy  A.  K.  Marshall. 

We  have  named  the  species  for  Mr.  F. 

Treleaven  of  Cape  Town. 

Cyllobelus  australis,  sp.  nov. 

Near  CvUohelus  chlonogasicr  E.  S.  but 

smaller,  and  lacking  the  red  hairs  around  the 

eyes,  and  red  marks  on  the  cephalothorax  and 
abdomen. 

?.  Length  5  mm.  Legs  4132,  fourth 
much  the  longest. 

The  cephalothorax  is  bronze-brown  with  a 
narrow  white  line  running  across  the  clypeus 

and  entirely  around  the  lower  margin.  The 

abdomen  is  bronze-brown  with  a  large  num- 
ber of  symmetrically  disposed  snow  white 

spots.  The  two  largest  are  somewhat  tri- 
angular in  shape  and  are  placed  on  each  side 

of  the  middle  of  the  dorsum.  There  are 

smaller  ones  lower  down  on  the  sides,  both 

before  and  behind  these,  and  a  single  one 

just  in  front  of  the  spinnerets.  Six  pairs  of 
small  white  spots  or  lines  extend  from  the 
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base  to  just  above  the  apex,  over  the  middle 
of  the  dorsum.  The  underparts  are  of  a  dull 
silvery  color.  The  falces  are  brown.  The 

palpus  is  dark  with  a  white  spot  on  the 

patella  and  one  on  the  tarsus.  (In  chioiwgaiter 
the  palpus  is  jellow  with  white  spots).  The 
legs  are  brown,  the  first  pair  having  white 
marks  on  the  patella  and  tarsus,  and  at  the 
distal  end  of  the  tibia. 

We  have  a  single  female  sent  to  us  by 

Dr.  Braun  from  Algoa  Bay,  South  Africa. 

Rhene  BANKsti,  sp.   nov. 

(?.  Length  4.5.  Legs  1423,  first  plainly 
stoutest,  with  short  fringe  of  hairs  on  under 
side  of  patella  and  tibia. 

The  cephalothorax  is  a  little  wider  than 

long,  and  slants  upward  from  the  anterior 

eyes.  The  quadrangle  is  plainly  wider  be- 
hind than  in  front,  is  much  wider  than  long, 

and  occupies  two-thirds  of  the  cephalothorax. 
The  anterior  eyes  form  a  straight  row,  and 
are  close  together,  the  middle  being  less  than 
twice  as  large  as  the  lateral.  The  second  row 
is  close  to  the  first.  The  sternum  is  widest 

in  the  middle,  pointed  behind,  and  truncated 

in  front.  The  anterior  coxae  are  separated 
by  barely  the  width  of  the  labium,  which  is 
longer  than  wide.  The  falces  are  short,  ver- 

tical and  parallel. 

The  cephalothorax  is  dark  with  two  white 

spots  on  the  cephalic  plate  just  in  front  of 
the  dorsal  eyes,  and  a  curved  white  band  on 

the  front  part.  There  is  a  white  longitudinal 
line  on  the  middle  of  the  thoracic  part,  and  a 
good  many  white  hairs  are  seen  on  the  sides. 
The  abdomen  is  dark,  with  six  white  dots 

forming  a  curved  line  around  the  anterior 
end,  and  a  transverse  line  of  white  dots  in 

front  of  the  middle  of  the  dorsum.  Near 

the  posterior  end  is  a  large  central  white  spot, 
from  which  a  curved  white  line  runs  down  on 
each  side.  There  are  some  scattered  white 

hairs  on  the  clypeus.  The  first  leg  is  dark  with 
a  short  dark  fringe  under  the  patella  and  tibia, 

and  a  white  spot  at  the  distal  end  of  the  fe- 

mur. The  other  legs  have  white  rings  at  the 

ends  of  the  joints,  and  are  dark  colored,  ex- 
cepting the  tarsi  and  the  proximal  halves  of 

the  metatarsi,  which  are  light. 

We  have  a  single  male  from  Cape 

Town,  sent  by  Dr.  Braun. 

Notes.  —  Mr.  William  H.  Ashmead's  me- 
moir on  the  Hymenoptera  Parasitica  of  the 

Hawaiian  Lslands  occupies  pages  277-364  of 
vol.  I,  part  3  of  the  Fauna  Hawaiiensis  and  is 

illustrated  by  two  uncolored  plates.  There 
are  sections  entitled  :  General  considerations. 

Classification  of  the  Hymenoptera,  System- 

atic arrangement  of  the  Hawaiian  Hymen- 
optera, Distribution,  Bibliographic,  and  Sys- 
tematic account  of  the  Hymenoptera  Parasit- 

ica, the  last  forming  the  greater  part  of  the 

text. 
The  descriptions  are  concise,  yet  sufficiently 

detailed;  a  tabular  separation  of  the  species 

of  each  genus  with  more  than  a  single  rep- 
resentative is  given  in  most  instances. 

One  hundred  and  twenty-eight  species  are 
enumerated;  those  figured  are  new.  Eleven 

genera  only  are  considered  peculiar  to  the 
Islands  ;  mo.st  of  the  species  are  new  so  that 
a  statement  as  to  their  distribution  can  not 

be  made;  of  the  known  species,  five  are  con- 
sidered of  Asiatic  or  Australian  origin,  seven 

of  North  American  origin,  and  five  of  Euro- 

pean origin. 
The  specification  as  to  families,  genera, 

and  new  species  given  on  page  2S1  is  not 

quite  accurate,  and  that  as  to  new  species 
is  not  just  to  the  author. 

Mr.  Ernest  Hartet  contributes  to  Novitates 

Zoologicae,  vol.  8,  no.  4,  p.  494-506,  an  appre- 
ciative notice  of  the  scientific  work  of  the 

late  William  Doherty.  A  list  of  the  papers 

based  on  Doherty's  collections  is  given;  also 
a  list  of  seven  articles  on  butterflies  written 

by  Doherty  himself. 

Correction;  —  Page  304,  col.  i,  line  5 
and  line  14  for  second  read  Jirst. 
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LIFE    HISTORIES    OF    NORTH    AMERICAN    GEOMETRI  DAE. —XXXI. 

BY    HARRISON    G.    DYAR,    WASHINGTON,    D.    C. 

Orthofidoiiia  vestaliata  Guen. 

Egg.  Elliptical,  strongly  flattened  con- 
cave, one  end  considerably  depressed,  the 

other  rounded  bluntly,  scarcely  truncate. 

Pale  3'ellow,  shining;  perfectly  smooth,  no 
sculpturing.  Size  .7  X  -5  X  .3  mm.  Turned 

partly  red  before  hatching. 
Stage  I.  Head  rounded,  shining  yellowish 

luteous,  ocelli  black.  Body  cylindrical  nor- 
mal, moderate,  entirely  smooth;  pale  yellow, 

not  shining;  shields  undifferentiated,  un- 
marked; feet  moderate,  normal.  Later  be- 

came all  shining  pale  green,  translucent,  the 
food  showing  green  in  spots. 

Stage  II.  Head  rounded,  yellowish  luteous 
as  before;  width,  .4  mm.  Body  the  same 

shining  translucent  yellowish,  the  food  green, 

irregularly- spotted.  Tubercles  minute,  dark, 
setae  short.     Segments  slightly  annulate. 

Stage  III.  Head  rounded,  slightly  bilobed, 

obliquely  erect,  clypeus  high;  pale  "yellow, 
not  shfTiing,  mouth  brown,  eye  black;  width, 

.6  mm.  Body  normal,  moderate;  shining 

translucent  pale  green,  appearing  bright 
green  from  the  food,  immaculate.  Tracheal 

line  fine,  white.  Tubercles  dark  but  very 
small.  Setae  small,  black,  pointed.  Thorax 

and  joints  10-13  slightly  wrinkled  annulate, 
5  to  9  a  little  drawn  out  and  smooth. 

Stage    IV.     Head    round,    Hattish    before. 

rather  wide,  clypeus  sunken;  green,  not  shin- 

ing; width,  1.05  mm.  Body  moderate,  nor- 
mal, green,  the  incisures  narrowly  folded 

whitish,  tracheal  line  white ;  setae  short, 

rather  stiff,  dark,  from  invisible  tubercles. 

The  larva  is  translucent,  not  transparent;  no 
marks. 

Stage  V.  Head  round.  Hat  before,  nearly 

erect;  green,  a  line  of  brown  dots  starts  at  the 
base  of  the  clypeus  and  runs  up  to  vertex  of 
lobe  then  curves  inward  and  downward 

shortly;  ocelli  black,  mouth  brown;  width, 

1.6  mm.  Bodv  moderate,  unifoi'm,  not  taper- 
ing, cylindrical,  normal;  segments  weakly 

6-annulate.  Smooth,  rather  shining  translu- 
cent green,  a  whitish  dorsal  and  a  subdorsal 

line  shaded  between  them  and  below-  with 
darker  green;  feet  green;  anal  plate  rounded, 

equalling  the  weakly  shielded  anal  feet; 
shields  membranous.  Subventral  fold  rather 

brightly  shaded  in  a  faint  paler  tint.  Dorsal 
stripe  fainter  and  broader  than  the  subdorsal 

one.     Pupation  in  the  ground. 

Food  plant.  The  larvae  were  fed  on  wild cherry. 

Moths  common  early  in  Jiuie  in  the  more 

densely  wooded  gulches  in  the  lower  foot  hills 

of  the  Rocky  Mountains  near  Denver,  Colo- 
rado. Eggs  June  7th,  mature  larvae,  July  ist. 

Apparently  single  brooded. 
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ARE   THE    MALLOPHAGA    DEGENERATE    PSOCIDS  ? 

BY    VERNON    L.    KELLOGG,    STANFORD    UNIVERSITY,    CALIF. 

In  a  paper  published  in  i8g6*  I  effect- 
ively concealed  some  remarks  which  I 

hoped  might  revive  interest  in  a  question 

that  of  late  years  has  been  allowed  to 

drop  into  an  undeserved  innocuous  de- 

suetude. This  question  or  problem  con- 

cerns the  phyletic  relations  of  those  in- 

sects which  have  been  shuffled  about  by 

systematic  entomologists  more  perhaps 

than  any  other  insects,  those  namely  that 

began  as  a  great  host  forming  the  order 

Pseudo-Neuroptera.  were  later  divided 

into  smaller  hosts  ordinally  classified 

as  Pseudo-Neuroptera,  Platyptera  and 
Corrodentia,  and  which  now  are  wholly 

freed  from  genealogical  entanglements 

with  each  other  by  appearing  in  the  text- 
books as  a  series  of  small  orders,  each 

present  order  corresponding  to  the  fam- 
ilies of  the  earlier  catch-all  orders.  That 

my  remarks  had  no  attention  was  their 

deserved  fate ;  deserved  for  allowing 

themselves  to  get  into  a  too  corpulent 

"  new  species  "  paper.  Such  papers  are 
properly  filed  for  reference,  not  read,  and 

so  my  intention   of  giving  the  Psocidae 

*New  M,illophaga  II,  from  land  birds,  together  with  an 
account  of  the  Mallupliagous  mouthparts.  Conlrib.  to  liiol 

from  Hoplciiis  Seaside  Laboratory  of  Leland  Stanford,  Jr. 

University,  No,  VII,  117  pp.  14  plates,  November,  1S96. 

the  ill  name  of  being  the  ancestors  or  the 

very  immediate  relatives  of  the  ancestors 
of  the  biting  bird  lice  (Mallophaga)  got 

itself  simply  filed  for  reference. 

But  I  did  mean  to  ask  seriously  the 

question  whether  or  not  the  Psocids 

and  the  Mallophaga  are  not  more  nearly 
related  than  their  present  classification 

would  lead  one  to  suspect ;  whether  in- 

deed they  should  not  properly  compose 

a  single  order  readily  separable  into  two 

sub-orders,  but  obviously  linked  by  a 
common  descent.  And  in  the  last  five 

years  I  have,  with  the  handling  of  many 
more  Mallophaga,  and  the  occasional 

re-examination  of  the  Psocid  body,  had 
my  notions  only  made  more  distinct,  and 

my  inclination  to  answer  the  question  in 

favor  of  the  common  origin  of  the  two 

groups  only  strengthened.  And  the 
reasons  for  this  believing  are  outlined  in 

the  following  paragraphs. 

While  recognizing  clearly  the  occur- 

rence among  unrelated  forms  of  "  paral- 

lelism of  development  "and  "parallelism 

of  structure  "  there  is  yet  a  certain  de- 
gree of  similarity  approaching  identity, 

whicli,  when  reached,  we  can  explain 

only  on  the  basis  of  community  of  origin, 

and    descent.     This  degree  of  approxi- 
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mate  identity  is,  of  course,  not  deter- 
minable by  arbitrary  convention,  nor,  in 

the  present  state  of  zoological  science,  by 

quantitative  measure,  but  its  recognition 
is  in  most  cases  obvious  to  all  naturalists, 

and  the  power  to  recognize  parallelism 

when  existing,  and  to  recognize  identity 

due  to  common  origin  and  descent  when 

existing  is  simply  one  of  the  required 

qualifications  of  the  competent  systematic 

zoologists.  In  my  belief  the  Mallophaga 

and  Psocidae  possess  in  common  certain 

peculiar  and  characteristic  structural  fea- 

tures (coupled  with  corresponding  physi- 

ological features)  whose  practical  iden- 
tity must  be  ascribed  to  community  of 

origin  and  which  thus  reveal  a  commu- 
nity of  descent  on  the  part  of  the  insects 

themselves. 

In  my  paper  New  Mallophaga  II 

previously  referred  to,  are  described  and 

illustrated  in  detail  the  mouthparts  of 

four  Mallophagous  genera  (pp.  431-457 

plates  LX-LXII).  Three  of  these 
genera  thus  described,  and  ten  other 

genera  examined,  although  not  described 

in  detail,  are  found  to  possess  a  well- 

developed  peculiar  pharyngeal  or  oeso- 

phageal sclerite  characteristically  con- 
stant in  position  and  •  shape,  and  of 

important  use  in  the  manipulation  of 

the  dry  food  (bitten  off  parts  of  feathers) 

of  the  insects.  (In  four  of  these  genera 

there  appear  to  be  species  lacking  the 

sclerite  —  or,  at  least,  having  it  in  such 
weakly  chitinized  condition  as  to  make 
it  invisible  when  the  undissected  head  of 

the  specimen  is  examined.)  In  five 

Mallophagous  genera  this  sclerite  is  ab- 

sent. In  the  four  remaining  known 

genera  of  the  order  no  specimens  are  at 

hand.  This  peculiar  sclerite  is  a  thick- 

ening of  the  chitinous  intima  of  the  pha- 

rynx, and  appears  as  a  bonnet-shaped 
sclerite  lying  on  the  ventral  wall  of  the 

pharynx,  with  hollow  part  upward,  with 

median  groove  closed  behind,  projecting 

processes  at  the  interior  angles,  and  a 

pair  of  long  slender  "bonnet  string" 
pieces,  which  project  dorsally  and  pass 

on  either  side  of  the  pharynx,  or  oeso- 

phagus, upward  and  around  it,  and  attach 

by  their  ends  to  the  dorsal  wall  of  the 

head.  Opening  into  the  median  groove 
from  its  ventral  side  is  a  small  duct, 

which,  followed  to  its  source,  is  seen  to 

come  from  the  union  of  a  pair  of  ducts, 
each  one  of  which  comes  from  an  oval 

gland  lying  ventral  to  the  sclerite,  and 

fitting  into  a  concavity  on  the  anterior 

end  of  a  weakly  chitinized,  pedicel-like 

structure,  which  projects  backward  and 

is  attached  by  a  foot-shaped  expansion 

to  a  large,  strong  muscle.  (Figures  of 

this  oesophageal  sclerite  and  glands  are 

given  on  plate  LXII  in  New  Mallophaga, 

II.) 

Apart  from  this  peculiar  addition  to 

the  usual  biting  insect  mouth,  two  of  the 

four  genera  of  Mallophaga  whose  mouth- 

parts  were  carefully  studied  were  found 

to  possess  certain  peculiar  "forks"  in  the 
mouth,  which  by  dissection  are  seen  to 

be  very  small  chitinous  rods  lying  inside 
of  the  mouth  above  the  labium  whose 

posterior  ends  attach  to  the  ventral  wall 

of  the  head  by  muscles,  and  whose 

anterior    ends    are    strongly    forked   or 

I 
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bifurcated  and  project  through  the  ven- 

tral wall  of  the  mouth  thus  lying  free' 
and  uncovered  in  the  mouth  cavity. 

Although  not  observed  in  the  other  two 

genera  of  Mallophaga  dissected,  it  is  not 

at  all  certain  that  they  are  not  present, 

their  extreme  minuteness  and  delicacy 

making  their  discovery  a  matter  of  diffi- 

culty. (Figures  of  these  "forks"  are 
given  on  jDlate  LX,  New  Mallophaga, 
II.) 

For  the  rest,  the  Mallophagous  mouth 

is  of  simple  biting  type  with  a  consider- 
able reduction  of  the  maxillae,  the  ma.x- 

illary  palpi  being  wholly  wanting. 

Thanks  to  Edward  Burgess  the  anat- 
omy of  the  mouth  of  the  Psocidae  has 

been  known  since  1S78.*  The  unusual 
features,  long  familiar  to  entomologists 

as  curious  and  unique  structures,  of  the 

Psocid  mouth  parts  are  the  so-called 

"forks"  of  the  mouth  and  the  so-called 

"oesophageal  bone  "  and  paired  "  lingual 

glands"  of  the  pharynx.  Burgess's 
description  of  one  of  the  Psocid  forks  is 

as  follows.  "This  is  a  slender,  more  or 
less  curved  chitinous  rod  with  a  forked 

bifid  tip,  and  two  or  three  times  as  long 

as  the  outer  lobe.  The  distal  portion 
of  the  fork,  about  one-third  or  less  of  its 

length,  projects  through  the  lining  mem- 
brane of  the  mouth.  At  this  point  the 

fork  is  stoutest,  and  from  it,  it  tapers  to 

either  end,  the  outer  portion  being  stout- 
er than  the  inner.  The  membrane 

where  it  is  united  with  the  fork  is  deli- 

*The  anatomy  of  the  head  and  the  structure  of  the  maxillae 
in  the  Psocidae.  Proc.  Bost.  Soc.  Nat.  Hist.,  1878,  Vol. 

XIX,  p.  291,  pi.  Vlll. 

cate  and  elastic,  thus  permitting  the  fork 

to  be  projected  forward  or  drawn  back 
at  will.  Within  the  head  the  fork  is 

held  in  position  by  muscles  inserted  on 

its  base,  which  unite  it  with  the  lobe  and 

.stripes  of  the  maxilla,  and  by  a  ligament 

which  runs  backward  to  the  top  of  the 

head."  (Figures  of  the  "forks"  are 

given  in  Burgess's  paper,  and  copied  in 
plate  LXIV  of  New  Mallophaga,  II.) 

I  have  simply  to  add  that  the  Psocid 

"forks"  are  in  structure,  position  and 
attachments  practically  identical  with  the 

Mallophagous  "  forks,"  and  whether  Bur- 

gess's view  that  the  forks  are  new  and 

independent  mouthparts,  or  .Scudder's 
view  that  they  are  the  modified  maxillar 

laciniae,  be  true,  the  Mallophagous  forks 

can  readily  be  homologized  with  them, 

for  the  Mallophagous  maxillae  have  but 
one  terminal  lobe  and  would  be  not  at 

all  sorry  to  find  in  the  forks  their  lost 
laciniae  ! 

Burgess's  description  of  the  "  oesopha- 
geal bone  "  of  the  Psocidae  is  as  follows  : 

"Below  the  opening  of  the  oesophagus 
lies  a  bone  which  may  be  fancifully  lik- 

ened to  a  lady's  bonnet  upside  down  ; 
the  high  front  lies  along  the  oral  cavity 

at  about  half  way  up  ;  two  narrow  exten- 

sions, representing  the  bonnet  strings, 

run  forward  and  upward,  embracing  the 

oesophagous.  The  great  bundles  of 

short  muscles  filling  the  large  vaulted 

clypeus  are  attached  to  the  ends  of 

these  strings,  and  by  their  contraction 

close  the  oesophagus.  Just  below  the 

front  a  fine  duct  opens  which  is  the 

common  duct  of  a  pair  of  lingual  glands. 
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These  can  be  seen  through  the  semi- 
transparent  mentum  and  labium,  offering 

an  irregular,  obovate  outline.  A  short 

duct  from  the  lower  end  of  each  gland 

leads  into  a  common  duct  which  opens 

in  the  oesophageal  bone  as  already  de- 
scribed. The  ducts  curve  over  the  lower 

end  of  the  glands  and  run  up  their  pos- 
terior surface,  to  which  they  are  soldered 

nearly  to  the  top.  The  line  of  the  ducts 

together  with  the  lateral  outlines,  give 

the  glands  a  three-cornered  shape,  some- 
what like  that  of  a  butternut.  A  little 

triangular  cup  fits  on  the  summit  of  each 

gland,  and  on  it  is  inserted  a  suspensory 

muscle,  the  upper  end  of  which  is 

attached  to  the  cranium."  (Figures  of 

"bone"  and  ducts  are  given  in  Bur- 

gess's paper  and  copied  in  plate  LXIV 
of  New  Mallophaga  II.) 

I  have  again  simply  to  add  that  the 

"  oesophageal  bone "  and  its  accessory 

"  lingual  glands "  of  the  Psocidae,  are 

surely  the  "oesophageal  sclerite "  and 
its  accessory  glands  of  the  Mallophaga- 

The  important  thing  about  this  corre- 

spondence between  "  forks"  and  oesopha- 
geal structures  in  the  two  groups  is  that 

the  same  structures  do  not  occur  else- 

where among  insects. 

Perhaps  the  most  familiar  Psocid  form 

is  the  degenerate  genus  Atropos.  It  is 

very  different  from  the  winged  forms  ;  in 

fact  it  is  the  "link"  that  connects  the 
winged  Psocidae  with  the  Mallophaga. 

In  Atropos  as  in  the  Mallophaga  there 

are  no  traces  of  wings  ;  the  whole  body, 

head,  thorax,  and  abdomen  is  flattened 

exactly  as  in  the  Mallophaga;  the  meso- 

thoracic  and  meta-thoracic  segments  are 

■fused  to  form  a  single  segment,  one  of 
the  characteristic  structural  conditions 

of  the  Mallophaga,  while  the  great  devel- 
opment of  the  clypeus  and  the  restriction 

of  the  mouthparts  to  the  ventral  aspect 

of  the  head,  so  characteristic  of  the  bird- 

lice,  is  quite  as  characteristic  of  this 

degraded  Psocid.  So  too  the  peculiar 

condition  of  the  labrum  in  the  Mallo- 

phaga lying  as  it  does  on  the  ventral 
aspect  of  the  produced  clypeus  finds  an 

identical  repetition  in  Atropos.  The  man- 
dibles of  Atropos  present  a  really  striking 

similarity  with  those  of  the  Amblycerous 

group  of  the  Mallophaga,  the  details  of 
teeth,  condvles,  facets  and  musculation 

being  extraordinary  alike. 

The  internal  anatom)'  of  the  Psocids 
has  yet  to  be  worked  out  in  detail, 

although  Nitzsch,  in  1821,  described 

the  alimentary  canal  and  the  reproduc- 
tive organs  of  Clothilla  puhatoria  (a 

degraded  wingless  form  much  like 

Atropos).  He  found  the  alimentary 

canal  to  be  very  simple,  without  special 

crop  or  proventriculus,  and  with  a  simple 

elongate  stomach  consisting  of  a  sac-like 

anterior  part  and  a  longer  tubular  pos- 
terior part.  There  are  four  Malpighian 

tubules.  The  intestine  is  very  short,  its 

rectal  portion  being  as  long  as  all  the 
rest  of  it.  The  ovaries  consist  of  five 

egg-tubes  on  each  side ;  connected  with 
the  oviduct  there  is  a  peculiar  accessory 

gland  consisting  of  a  sac  containing 

other  small  sacs  each  with  an  elongate 

efferent  duct,  the  number  of  these  sec- 

ondaiy    sacs    varying  from  one  to  four 
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according  to  the  individual.  The  testis 

is  a  simple  capsule  ;  connected  with  the 

base  of  the  jaculatory  duct  there  is  a 

pair  of  elongate  accessory  glands  or 
vesiculae  seminales. 

The  internal  anatomy  of  the  Mallo- 
phaga  has  been  described  by  Grosse 

(for  the  species  "  Tt-trophthalmiis  chil- 

eiisis"  =z  Menopo/i  titan),  by  Nusbaum, 
and  latest  and  in  most  detail  by  Snod- 

grass,*  who  studied  comparatively  the 
various  organs  in  several  species.  With 

reference  to  the  alimentary  canal,  Mal- 
pighian  tubules  and  reproductive  organs 

(the  only  organs  which  have  been  de- 
scribed for  the  Psocidae  and  can  there- 

fore be  compared,  with  the  similar  Mall- 
ophagous  organs),  Snodgrass  finds  that 

the  alimentary  canal  in  the  Mallophaga 

presents  two  types,  one  being  "  simple, 
having  no  special  development  at  any 

part"  and  possessed  by  the  Amblycera, 
(one  of  the  two  sub-orders  into  which  I 
have  divided  the  Mallophaga)  the  otiier 

"complicated  by  a  lateral  and  backward 
prolong.rtion  of  the  crop  so  that  the 

latter  forms  a  large  expanded  divertic- 

ulum of  the  oesophagus."  This  second 
type  is  possessed  by  all  the  members  of 

the  sub-order  Ischnocera.  In  the  simple 

type  the  canal  corresponds  thoroughly 
well  with  that  of  Clothilla,  even  to  the 

shortness  of  the  intestine  as  compared 

with  the  rectum.  With  regard  to  the 

Malpighian  tubules  Snodgrass  finds  their 

number  constant  throughout  the  Mallo- 
phaga.      That    number    is    four,    as    in 

*  Snodgrass,  R.  E.,  The  Anatomy  of  the  M.illophag.i,  in 
New  Mallophaga  III,  Contrib.  to  Biol,  from  tlie  Hopkins 
Seaside  Laboratory  of  Leland  Stanford  Jr.  University,  no. 
XIX,  pp.  224,  plates  17  plates. 

Clothilla.  Finally  comparing  the  repro- 

ductive organs  Snodgrass  finds  the  num- 

ber of  egg  tubes  to  be  five  in  the  sub- 
order Ischnocera  and  to  vary  from  three 

to  five  in  the  Amblycera.  In  Clothilla 

there  are  five.  In  the  Mallophaga  the 
testes  are  either  two  or  three  in  number 

on  a  side  and  there  is  a  pair  of  seniina- 
vesicles,  with  its  two  members  either 

distinct  or  more  or  less  fused.  In  Cloth- 

illa there  is  one  testis  on  a  side,  and  a 

pair  of  seminal  vesicles. 

So  far  as  the  comparison  can  be  made 

then  it  is  obvious  that  a  great  similarity 

in  character  of  internal  organs  exists  in 

the  degraded  wingless  Psocid  Clothilla, 
and  the  Mallophaga. 

Finally  it  is  interesting  to  note  the 

similar  habits  of  Atropos,  Clothilla  and 

tiie  other  dust-lice  or  book-lice  (including 
all  the  degenerate  wingless  Psocids)  and 

the  biting  bird  lice  or  Mallophaga. 

These  book-lice  feed  on  dry  dead  organic 
matter,  such  as  wood  and  paper,  dried 
insects  and  dried  bird  and  mammal 

skins  ;  the  Mallophaga  feed  exclusively 

on  the  dry  dead  dermal  scales,  hairs  and 
feathers  of  mammals  and  birds.  I  have 

found  Atropos  often  in  the  nests  of  birds; 

was  it  feeding  on  the  feathers  there  ? 

What  a  simple  step  from  the  feathers  oft 
the  bird  to  the  feathers  on  the  bird  ! 

Then  Atropos  would  be  a  bird-louse  and 

a  new  and  rather  aberrant  genus  of  Mal- 

lophaga I  As  a  matter  of  fact  in  collec- 
tions of  Mallophaga  sent  in  to  me,  all  the 

specimens  presumably  collected  from  the 
bodies  of  birds,  I  have  in  a  few,  (very 

few,  truly,)  instances  received  specimens 
of  Atropos. 
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LIFE  HISTORIES   OF   NORTH   AMERICAN    GEOMETRIDAE.— XXXII. 

BY    HARRISON    G.    DYAR,    WASHINGTON,    D.    C. 

Eiichlaena  paectinria  Den.  &  Schiff.  The 
mature  larva  has  been  described  by  Packard. 

Egg.  Elliptical,  narrower  in  one  diameter 
as  usual,  one  side  a  little  straighter  than 

the  other,  giving  a  suggestion  of  reniform 
shape ;  micropylar  end  roundedly  truncate, 

the  other  not  depressed.  Reticulations  round- 
edly elevated  but  with  sharply  angular 

crests,  regularly  hexagonal,  some  perfect 
hexagons,  the  cell  areas  forming  shallow 

pits  ;  reticulations  large,  uniform  all  over  ; 

pores  at  the  angles  in  raised  whitish  cones, 
absent  on  the  under  side.  Size  i  X  -6  X  .5 

mm.     Later  turned  sordid  pearly  pink. 

Stage  I.  Head  rounded,  oblique,  free,  dull 

grayish  luteous,  a  faint  darker  band  on  the 
side.  Body  moderate,  normal,  rather  slender, 

smooth  ;  gray  white,  a  broad  straight,  even, 

purple  brown  subdorsal  band,  a  little  diffusely 

spreading  to  joint  2,  the  pair  conjoined  into 

a  single  dorsal  band  on  joints  10-13.  A 
similarly  colored  broad  ventral  band,  widened 
a  little  on  the  segments,  coloring  the  feet  of 

joints  10  and  13  in  a  line  ;  thoracic  feet  pale. 
Tubercles  and  setae  small,  dark,  obscure. 
Larvae  active  and  wild. 

Stage  II.  Head  rounded,  bilobed,  erect, 

whitish,  mottled  w-ith  browni.sh  over  the 
lobes;  width  .5  mm.  Body  grayish  white,  the 
broad,  dark  brown,  subdorsal  bands  joining 

behind  as  before  ;  ventral  band  supplemented 

by  subventral  segmentary  blotches,  diffusely 
forming  a  line.  Feet  pale  outwardly.  The 
Subdorsal  band  is  divergently  triplicate  on 

joint  2.     Tubercles  and  setae  minute. 
Stage  III.  Head  round,  erect,  gray, 

streaked  with  darker  dots  especially  in  two 

lines  on  each  lobe  ;  width  .8  mm.  Body 

moderate,  gray,  blotched  with  lighter  subven- 
trally,  suggesting  diamond-shaped  markings 
and   lighter   along   the  subventral   fold.     No 

distinct  marks,  only  traces  of  paler  lines, 
rather  numerous,  fine,  the  more  distinct 

one  a  geminate  dorsal,  somewhat  confusedly 
blotched.     Setae  minute. 

Stage  IV.  Head  rounded,  well  bilobed, 

broad,  gray  brown,  two-thirds  of  the  clypeus 
and  a  triangular  space  on  each  side  of  it  black 
edged  and  trisected  by  the  black  clypeal 

sutures  ;  rest  of  head  mottled  in  dark,  espe- 
cially in  three,  broad,  parallel  vertical  bands, 

obscurely  geminate;  width  1.3  mm.  Body 
moderate,  normal,  the  tubercles  slightly 

elevated  and  the  segments  subannulate  pos- 
teriorly. Dark  gray,  faintly  longitudinally 

lined  in  pale  ;  very  faint  darker  subdorsal 
band  and  blackish  dashes  anteriorly  on  the 

segments  above  the  pale  subventral  fold; 

joints  10  to  13  more  heavily  black  shaded. 
No  well  defined  marks.  Tubercles  blackish, 

setae  short ;  feet  concolorous.  Anal  plate 

large;  a  pair  of  short  anal  prongs.  A  dis- 
tinct short  collared  elevation  appears  on 

joint  5. Stage  V.  Head  rounded,  slightly  bilobed, 

large,  full,  oblique;  whitish,  all  the  vertex 
covered  with  pale  gray,  mottled  blotches, 
leaving  a  little  white  at  the  sides  only  ;  a 
broadly  low  triangular  white  space,  edged 
with  black  above,  trisected  by  the  clypeal 

sutures  ;  epistoma  gray;  antennae  moderate, 
incurved;  width  2  mm.  Body  moderate,  the 

central  segments  not  quite  twice  as  long  as 
wide  ;  a  dorsal  rounded  elevation  on  joint  5 

composed  of  two  contiguous  ellipses  bearing 
tubercle  ii  of  each  side  ;  ii  of  joint  n  on  a 

smaller  and  sharper,  but  similar  elevation. 

Anal  plates  rather  large,  rounded  triangular; 

a  pair  of  subanal  prongs.  Else  smooth, 
tubercles  scarcely  elevated,  black.  Bark 

gray,  mottled  in  ill-defined  shades  of  cine- 
reous   and   reddish  ;     reddish    dorsallv   with 
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traces  of  whitish  subdorsal  and  lateral  lines, 

the  posterior  parts  of  segments  annulate  and 

grayer;  subventral  fold  pale  with  black 
dashes  above  anteriorly  on  the  segments  ;. 
venter  with  several  irregular,  geminate, 
crinkled,  hiack  lines,  subtesselate  blotched 

posteriorly  on  the  segments  ;  whitish  orange 

shading  at  the  spiracle  especially  on  joints  5 
and  6.     Feet  gray;    spiracles  black  rimmed  ; 

setae  normal,  short,  ia  to  ib  separate,  iv  stig- 
matal  posterior,  vii  of  three  in  a  triangle 
subventrally,  not  much  scattered.  Cocoon 

a  fairly  close  web  of  brown  silk. 
Food  plant.  The  larvae  were  fed  on  wild 

cherry. 

Eggs  from  a  ?  taken  at  Pine  Grove,  Col- 

orado. Eggs  July  loth,  mature  larvae  August 
loth,  the  moth  again  August  20th. 

A    NEW    CATOLACCUS    ON    SITOTROGA    CEREALELLA    OLIV. 

BY    WILLIAM    H.    ASHMEAD,    WASHINGTON,    D.    C. 

The  following  new  Pteromalid  was  bred  at 

the  U.  S.  Department  of  Agriculture  from 

infested  specimens  of  Sitotroga  cerealella 

Oliv.,  taken  by  Mr.  Dunwoody,  in  Philadel- 

phia. 
Catolaccus  cerealellae,  sp.  nov. 

5  . —  Length  2  to  2.5  mm.  Metallic  bronze 

green,  closely  punctate  and  sparsely  pubes- 
cent. The  abdomen  is  conic-ovate  and  usually 

but  not  always  a  little  longer  than  the  head 

and  thorax  united  the  two  or  three  basal  seg- 
ments tinged  with  cupreous,  the  segments 

subequal  in  length  with  some  very  delicate 
transverse  aciculations. 

The  legs  are  metallic  green,  the  knees,  tibiae 
and  tarsi,  except  tlie  l^st  joint,  the  scape  of 

the  antennae  and  the  labial  palpi  being  honey- 
yellow;  the  maxillary  palpi  and  the  rest  of 
the  antennae  are  dark  fuscous  ;  the  flagellum 

is  very  slightly  and  gradually  thickened 

towards  apex,  the  ring-joints  annular,  the 
first  joint  of  funicle  being  usually  a  little  long- 

er than  the  pedicel  or  as  long,  the  following 

joints  very  gradually  shortening  to  the  club, 
the  last  being  obtrapezoidal  in  outline,  a  little 

wider  at  base  than  at  apex  ;  the  joints  of  the 
club,  or  at  least  the  first  two,  are  wider  than 

long.  The  head  is  transverse,  wider  than  the 

thorax  or  about  34  times  as  wide  as  thick 

antero-posteriorly,  thinnest  at  the  middle. 

Wings  hyaline,  the  veins  light-brown  or 
brownish  yellow.  The  metathorax  is  im- 

pressed on  each  side  posteriorly  with  usually 
a  short  delicate  median  carina  on  the  middle 
lobe  at  base. 

The  male  measures  scarcely  2  mm.  in 

length,  bronzed  black,  the  flagellum  being 

filiform  and  densely'  hairy,  while  the  abdomen 
has  a  yellow  median  spot  basally  and  is 

oblong-oval,  not  pointed  at  apex. 

Type.—  Cat.  No.  61 15,  U.  S.  N.  M. 
llab. —  Philadelphia. 

Host. —  Lepid.  Sitotroga  ceiealella  Oliv. 
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SOME  INSECTS  OF  THE  HUDSONIAN  ZONE  IN  NEW  MEXICO.— VIII. 

COMPILED     BY     T.    D.     A.     COCKERELL. 

DiPTERA. 

The  species  here  listed  were  collected 

on  the  top  of  the  Las  Vegas  range  at 

the  end  of  June,  1901.  The  determina- 
tions are  wholly  by  Mr.  Coquillett;  the 

other  matter  is  by  Mr.  Cockerell. 

Species  new  to  the  fauna  of  New 
Mexico  are  marked  with  an  asterisk. 

Comparing  the  present  list  with  Coquil- 

lett's  list  of  the  Diptera  of  Alaska  (Pr. 
Wash.  Ac.  Sci.,  1900),  we  note  that  the 

faunae  are  very  similar.  Twelve  of  our 

species  have  been  actually  taken  in 

Alaska,  while  several  others  are  repre- 

sented there  by  allied  forms.  The  great- 
est points  of  difference  are:  (i.)  that 

we  have  four  of  the  larger  Tachinidae, 

including  three  of  Pcleteria,  a  genus 

not  given  in  the  Alaska  list ;  (2.)  that 

we  have  four  Trypetidae,  the  Alaska  list 

showing  only  one. 

*  rtychoptcra  leiiis.,  O.  S.     Also  Colorado. 
SimitUum    ochraccuni,   Walker.     North 

to  Alaska,  and  down  to  the  Middle 

Sonoran  Zone  (Mesilla  Valley).  Its 

presence  at  the  lower  levels  is  doubt- 
less due  to  the  migration  of  swarms. 

*  Tabaims   sonomensis,    O.   S.    North    to 
Alaska. 

*  Anthrax   catulina,     Coq.     There    are 
no  Bombylidae  in  the  Alaska  list. 

38  species  of  this  family  are  known 

from  New  Mexico,  and  of  these  19 

belong  to  Anthrax. 

Cyrtopogon    callipedilus,    Lw.    ̂ ^'est    to 
Sierra  Nevada. 

*  Empis  triangula,  Coq.    North  to  Alaska. 

Discovered  by  the  Harriman  Expe- 
dition. 

*  Chcilosia  Jwodiaiia,  Bigot. 

*  Chcilosia  oiridentalis.  Will.     At  Beulah, 

N.  M.   (Canadian  Zone),  the  genus 

is  represented  by  C.  tristis,  Lw. 

Syrphits  ariiiatiis,  Fall.     N.  to  Alaska 

*  Syrphits  intriidcns.,  O.    S.      Described 
from  the  coast  range  of  California, 

but  very  close  to  .S.  amalopis  from 
the  White  Mts.,  N.  H. 

*  Sphaerophoria  sulphuripcs,  Thorns.     N. 
to  Alaska. 

*  Sphaerophoria    mehinosa,  Will.     W.    to 
California. 

*  Eristalis  ohscunis.  Lw.     N.  to  Alaska. 

*  Myopa  dausa,  Lw.     N.   E.  to  Maine. 
*  Panzcria  radicum,  Fb.     N.   to  Alaska. 

Also  at  Beulah,  N.  M. 

Gonia  lapitata,  DeG.      Down  to  Mesilla 
Valley.     Also  European. 

Pelctcria  acnca,  Staeger.     A   northern 

type. Pcletcria    tessellata,    Fabr.      Northern 
and  European. 

Pcletcria     robusta,     Wied.       Down     to 
Mesilla.     N.  to  Canada. 

*  Cordyhira  vittipes,  Lw.     N.  to  Alaska. 

*  Tcphritis  piatypfcra,   Lw.      N.    E.    to 
Connecticut. 

lephritis  genalis,  Thoms.     W.  to  Cali- 
fornia;  down  to  Mesilla,  N.  M. 
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Urellia  ahstersa,  Lw.     Down  to  Mesilla 

Valley  ;  also  in  Cuba,  etc. 

*  Urellia    mcTiinia,     Walk.       S.     E.     to 
Florida. 

Sepsis  violacca,  Meig.     I3own  to  Mesilla 
Valley. 

*  Piophila    cnsei,  L.     N.  to    Alaska.     It 
would  seem  that  this  insect  must  be 

native  in  America. 

*  Scatclla  stagnalis,  Fall.      N.  to   Alaska. 

*  Oscinis  carlw/iaria,  Lw.      N.  to  Alaska. 
* Meromxza  aiiicriiana     Fitch.     Also  at 

Beulah,  N.  M. 

*  Borborus    cqiiiniis,    Fall.      Also    Euro- 

pean. 
*  Boj'bonis  geniculatus,  Macq. 

Lepidoptera. 

The  following  species,  obtained  on 

the  top  of  Las  Vegas  range  at  the  end  of 

June,  1 90 1,  have  been  kindly  identified 

by  Dr.  H.  G.  Dyar. 

Anarta  melanopa,  Thunb.  Also  Lab- 
rador, etc. 

Drasteria  erechtca,  Cram. 

Chorizagrolis  agresfis,  Grote. 

CJioreutis  occidentclla,  Dyar.  Also 
found  in  Alaska. 

Platyptilia  cosmodactyla,  Hbn.  This 

is  the  species  referred  to  in  I^syche, 
Nov.,  1901,  p.  272.  Extends  to  Alaska 
and  Europe. 

Pyrausta  generosa,  G.  &  R.  (?) 

Hymenoptera,  Myrmicidae. 

The  following  ants  were  taken  on  the 

top  of  the  Las  Vegas  range  at  the  end  of 

June.  1 90 1,  and  have  been  kindly  de- 
termined by  Prof.  W.  M.  \Mieeler. 

Myrmica  brcviiwdis,  Emery.     U'orker. 

"  Smaller  and  darker  than  those  from 

New  England." Lcptothorax  catiadeiisis,  Provancher. 

worker  and  dealated  9  .  Does  not  differ 

from  specimens  which  Prof.  Wheeler 

has  from  Wis.,  Pa.,  and  Conn. 

Both  of  these  species  are  new  to  the 

fauna  of  New  Mexico.* 

Cephalic  Morphology.  Comstock  and 

Kochi  have  Iatel_v  given  us  an  important 

paper  (Amer.  Nat.,  1902,  vol.  36,  p.  13-45,  29 
figs.)  upon  the  morphology  of  the  insect 
head,  and  the  cephalic  sclerites  at  length 

assume  a  deeper  significance  and  a  new 
interest. 

In  this  paper,  the  view  that  the  liead  con- 

sists of  seven  segments  is  adopted  and  ahl3- 
supported.  The  areas  of  the  skull  are  re- 

viewed and  several  sclerites  hitherto  dis- 

regarded are  described  and  aptly  named. 

The  morphology  of  the  thoracic  segments 
is  discussed  so  far  as  is  necessary  to  determine 

the  structure  of  a  typical  segment,  as  the  basis 
for  an  interpretation  of  the  head,  and  then  the 

ceplialic  sclerites  are  homologized  with  the 
thoracic  ones,  and  the  endoskeleton  of  tlie 
head  with  that  of. the  thora.x. 

The  presentation  of  the  subject  is  logical 
and  clear.  The  argument  rests,  of  course, 

upon  the  assumption  that  homologies  be- 
tween the  cephalic  and  the  thoracic  sclerites 

exist.  If,  however,  the  differentiation  of  the 

thoracic  sclerites  lias  been  only  an  incident- 
al  mechanical  result    of  strains,  due  to    the 

*  I  will  take  this  opportunity  to  record  the  following 
ants,  also  new  to  New  Mexico,  kindly  determined  by  Prof. 

Wheeler :  —  Citmponotics  iicticii/titiis  z'ici'mts,  Mayr,  Trout 
Spring,  Gallinas  Caiion  (Transition  Zone);  Formica 

sanguinea  rubicimda,  Em.,  Trout  Spring;  Lioinetopiim 

vticrocepluilum  occidentale,  Emery,  Romeroville  (Upper 

Sonoran  Zone) ;  Eciton  cali/ornicinn,  Mayr,  Las  Vegas  ; 

Stenamma  /ulvum  aquia.  Buckl.  Trout  Spring ; 

Brachytnyrntex  fteeri  depilis,  Em. ,  Trout  Spring ;  Crem- 

astogttster  punctulaia,  Em.,  Las  Vegas  and  Las  Vegas 

Hot  Springs;  C.  Uneolata,  subsp.  cocirctata  var.  mormo- 

num,  Em.,  Romeroville. — T.  D.  A.  C. 
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wing  muscles  (and  this  view  has  much  to 

support  it),  then  no  close  agreement  of  ceph- 
alic and  thoracic  sclerites  may  be  expected. 

Granting  the  assumption,  however,  the  argu- 
ments are  impressive- 

These  authors  have  been  the  first  to  make 

any  extensive  examination  of  the  skull  in  the 

light  of  embryology,  and  their  creditable 

efforts  will  pave  the  way  toward  the  true  con- 
ception of  the  morphology  of  the  skull. 

ANOTHER    NOTE   ON    DELTOCEPHALUS    MELSHEIMERII. 

BY    C.    F.    BAKER,    STANFORD    UNIVERSITY,     CALIF. 

Since  there  can  be  no  more  important 

work  in  taxonomy  than  the  accurate  de- 
termination of  types,  I  feel  inclined  to 

add  still  another  note  to  the  discussion 

concerning  this  species.  Mr.  Gillette's 
voluminous  remarks  in  Vol.  9,  No.  299  of 

this  Journal  are  both  interesting  and  im- 
portant. But  he  meets  the  old  objections 

by  the  discussion  of  new  propositions 

and  leaves  wholly  out  of  consideration 

that  point  on  which  my  whole  argument 

was  based.  Both  minimus  and  affinis 

have  been  well  described  ;  further  argu- 
ment as  to  their  distinctness  does  not 

clear  up  our  difficulty. 

As  it  appears  to  me,  the  whole  ques- 
tion is  this :  Where  is  the  type  of 

Mehheimeriil  Some  of  Fitch's  speci- 

mens are  in  Albany,  some  in  the  Nat'l 

Museum.  In  each  place  is  a  "  type  "  of 
this  species.  It  becomes  a  question  as 

to  which  specimens  the  species  was  based 
on. 

At  the  time  I  discussed  the  matter  in 

print  the  point  was  made  that  the  size  of 

the  species  as  given  in  the  original  de- 
scription agreed  with  the  Natl.  Museum 

type  and  precluded  the  possibility  of  its 

being  affinis.  My  series  of  affinis  con- 
tained a  lot  of  specimens  from  all  parts 

of  the  country  and  I  could  not  find  a 

true  "  Melsheimerii "  in  the  lot.  Mr. 

Gillette's  study  is  very  incomplete  be- 
cause it  does  not  also  include  a  report 

on  the  Natl.  Museum  "type."  His 
failure  to  do  this  leaves  the  matter  stand- 

ing in  essentially  the  same  light  as  be- 
fore the  publication  of  his  article.  The 

comparison  of  the  two  types  — the  vital 
point  in  the  whole  discussion  has  yet  to 
be  made. 

For  the  same  reasons  Mr.  Gillette's 
remarks  as  to  Chlorotettix  are  wholly 

invalidated.  I  hope  he  will  give  us 

a  supplementary  report  on  the  really 

essential  points  at  issue,  with  the  nec- 
essary evidence  in  hand  and  set  the 

matter  finally  and  forever  at  rest. 

A.  SMITH  &  SONS,  146-148  WILLIAM  ST.,  New  York. 
M4M:FACTVBERS  iSD  mrORTERS  OF 

GOODS  FOR  ENTOMOLOGISTS, 
^        Klaeger  and  Carlsbad  Insect  Pins,  Setting 
HMi        Boards,    Folding  Nets,   Locality  and 

Special  Labels,  Forceps,  Sheet  Cork,  Etc. 
Other  prticles  are  being  added.  Send  for  List. 
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NOTES    ON    THE    LARVAE   OF    SOME    TEXAN    DIPTERA* 

BY    CHARLES    THOMAS    BRUES,    AUSTIN,    TEX. 

During  the  past  winter  I  obtained  the 

light  yellow  silken  nest  of  a  spider,  which 

instead  of  the  usual  quota  of  eggs  or 

young  spiders,  contained  a  mass  of  small 

yellow  hymenopterous  cocoons  and  a 
number  of  white  grubs  of  various  sizes 

which  I  supposed  to  be  the  larvae  of  the 

hymenopteron.  Some  of  the  latter  soon 

pupated  however,  and  later  emerged, 

when  they  proved  to  belong  to  a  species 

of  the  dipteron  genus  F/iora,  which  seems 

to  be  undescribed.  From  the  hymenop- 
terous cocoons  appeared  specimens  of 

Pimp/a  aiiniilipes  BruUe'.t  Some  young 
spiders  from  a  similar  nest  were  kindly 

identified  by  Mr.  Nathan  Banks  as  be- 
longing to  the  genus  Epeira. 

So  far  as  I  can  ascertain  no  other 

species  of  Phora  is  known  to  be  parasitic 

on  spiders  eggs.  Some  species  live  upon 

dead  insects  or  snails,  others  in  decaying 

vegetable  matter,  while  a  few  are  internal 

*  Contributions  from  the  Zoological  Laboratory  of  tlie 
University  of  Texas.    No.  29. 

t  Spiders'  eggs  seem  to  be  the  customary  hosts  of  the  va- 

rious species  of /*/;«//«.  Howard,  in  an  interesting  paper 
on  the  hymenopterous  parasites  of  spiders  (Proc.  Ent.  Soc. 

of  Washington,  Vol.  II,  No.  3,  p.  290)  mentions  three  other 
American  species  of  Pimpla  which  infest  the  cocoons  of 

Epeirid  spiders. 

parasites  of  other  insects,  t  There  can  be 

no  doubt  that  the  Phoras  were  primaiy 

parasites  of  the  spiders  eggs  and  not 

secondary  ones  living  in  the  Pimpla 

larvae,  as  the  Phora  larvae  of  all  sizes 

were  free,  the  smaller  ones  evidently  fail- 
ing to  mature  from  lack  of  food,  only  two 

spider  eggs  remaining  from  the  whole 
nestful.  This  is  thus  not  a  case  of  true 

parasitism  accompanied  by  degeneration, 

but  a  condition  where  a  predatory  in- 
stinct and  a  considerable  power  defence 

must  be  possessed  by  the  larva  to  enable 

it  successfully  to  live  and  develop  in  the 
midst  of  a  nest  full  of  young  spiders, 
voracious  often  to  cannibalism. 

The  following  is  the  description  of  the 

new  species  of  Phora. 

Phora  epeirae,  sp.  nov. 

Length,  3-35  mm.  Rather  broad  and 
stout,  almost  wholly  vellow.  Abdomen  quad- 
rimaculate.  Face  shining,  delicately  ptinctii- 
late,  witli  a  lateral  row  of  four  bristles  :  the 
vertex    with    four    biistles,  arransjed    at    the 

+  For  a  complete  list  of  the  European  species  with  their 

food-habits  see  Brauer,  Systematisclie  .Studien  der  Diptern- 
Larven.  Denkschriften  der  mathematisch-naturwissen- 
schaftlichen  Classe  der  k.  .Akademie  der  Wissenschaften 

Wien.  Bd.  47  p.  66.     1883. 
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corners  of  a  square,  between  the  lateral  rows  ; 

lower  edge  of  the  face  at  the  middle  with  a 
row  of  four  downwardly  directed  and  smaller 
bristles.  Antennae  luteous,  except  the  third 

segment  of  the  arista  which  is  black.  Palpi 

yellow.  Post  ocular  cilia  stout,  black,  the 
lowest  three  or  four  which  are  below  the  eye 

being  stout,  and  twice  as  long  as  the  others. 
Thorax  yellow,  paler  below  and  brownish 
above,  except  for  a  rather  wide  lighter  dorsal 
vitta  ;  with  a  few  lateral  black  hairs  and  tAvo 

Phora  epierae  Brues.      Head,  frontal  view. 

stout  macrochaetae  behind  each  wing.  Scu- 

tellum  with  2  marginal  macrochaetae.  Abdo- 
men yellow  ;  first  and  second  segments  each 

with  a  large  quadrate,  very  sharply  defined 
lateral  black  spot  (that  on  the  second  al)sent 

in  one  specimen).  The  spots  on  the  first 

segment  each  bear  a  tuft  of  small  black 
bristles  at  the  middle.  Ovipositor  black  at 

extreme  base.  Legs  yellow,  each  coxa  with 
a  few  stout  bristles  at  the  apex,  together 

forming  a  stiff  backwardly  directed  brush. 

Femora  wholly  pale,  the  posterior  ones  deep- 
er vellow.  Tibiae,  especially  the  posterior 

pair,  .spinulose  above  ;  four  posterior  tibiae 
with  a  single  apical  spur,  that  of  the  middle 

leg  very  long,  half  as  long  as  the  tibia.  The 
posterior  tibiae  have  a  fine  black  line  above, 
their  tarsi  bilineate  with  black  externally. 

Wings  light  yellow,  faintly  dusky  at  the 
tips.  Costal  vein  very  much  thickened  on  its 

basal  half,  its  spines  moderate:  second  longi- 
tudinal vein   bifurcate,  the  furcation  and  the 

tip  of  the  costal  vein  forming  the  apex  of  a 
low  isosceles  triangle.  Four  equally  distinct 

discal  longitudinal  veins. 

Described  from  four  female  specimens, 

Austin,  Tex. 

Tliis  species  may  be  readily  distin- 
guished from  P.  scalaris  Loew.,  by  the 

coloration,  and  from  the  European  P.  in- 
terrupta  Ztt.,  by  the  spinulose  hind  tibiae. 

The  maculation  of  the  abdomen  will  dis- 

tinguish it  from  any  known  North  Ameri- 
can species. 

Neoglaphyroptera  opima  Lw.  (?) 

Larva.  Length  15  mm.,  greatest  width  1.30 

mm.  Body  elongate,  tapering  at  both  ends  ; 
the  constrictions  between  the  body  segments 

Neoglaphyroptera  opima  Lw  (.' ) 
Larva  and  head  of  larva,  ventral  view. 
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not  well  marked.  Color  uniforinly  yellowish 

white,  except  where  the  internal  organs  pro- 
duce a  grayish  tint  owing  to  the  transparency 

of  the  integument.  Head  black,  shining, 
oblong,  but  little  narrowed  in  front ;  about 

one-half  longer  than  wide.  The  posterior 
margin  above  is  acutely  emarginate.  The 
occipital  lines  slightly  convergent  posteriorly, 

more  strongly  near  their  coalescence,  which 
is  at  the  angle  of  the  posterior  emargination. 
Antennae  rudimentary,  extending  but  little 
above  the  surface  of  the  head  ;  the  cavities  at 

their  bases  large  and  distinct.  Ocelli  absent. 

Labrum  prominent,  the  fleshy  part  emargi- 
nate in  front  ;  the  horny,  basal  part  pectinate 

along  the  inne  margin,  the  teeth  slender  and 

curved.  Mandibles  subtriangular,  regularly- 
serrate  along  the  inner  margin,  otherwise 
without  teeth  or  protuberances.  Body 

smooth,  entirely  without  hairs  or  spines. 
First  thoracic  segment  nearly  as  long  as  the 

following,  after  which  the  segments  increase 

in  length,  the  anal  one  being  equal  to  the 
head  and  first  thoracic  segment  together. 

Body  much  contracted  in  the  anal  segment, 
although  the  integument  is  not  so  sharply 
constricted.  The  rudiments  of  the  compound 

eyes  of  the  imago  are  distinctly  seen  as  two 
dark  oval  discs  near  the  surface  of  the  dorsal 

sclerite  of  the  first  thoracic  segment,  directly 
above  the  imaginal  discs  of  the  first  pair  of 

legs. 
Pupa.  Length  7.5  mm.  Entire  body 

nearly  white  with  the  stigmata  black. 

Several  nearly  grown  larvae  of  this 

species  were  found  under  the  bark  of  a 

fallen  oak  log.  They  soon  pupated  and 
one  of  them  which  was  allowed  to  trans- 

form, emerged  after  a  pupal  stage  of  only 

fifty  hours  duration.  The  larvae  spin  a 

delicate  web  in  which  they  lie  suspended 

and  move  about  under  the  bark.  They 

are  so  extremely  delicate  that  the  web  is 

necessary  to  prevent    them  from   being 

dried  up  from  contact  with  the  dry  bark. 
At  times  the  larva  moves  its  head  towards 

the  web  and  apparently  eats  the  strands 

as  it  glides  along.  After  pupation  it  lies 

half  suspended  in  the  web,  which  ad- 
heres to  the  integument  wherever  it 

touches. 

EUXESTA    NITIDIVENTRIS    Lw. 

A  very  large  number  of  fully  grown 

larvae  which  proved  to  belong  to  this 

species  were  found  beneath  the  bark  of 

a  dead  pecan  tree  {Carya  pecan)  during 

the  month  of  January.  They  were  clus- 
tered together  in  groups  of  a  hundred  or 

more  individuals,  their  bodies  adhering 

together  on  account  of  their  very  sticky 

consistency.  The  greater  number  of  the 
larvae  were  seen  at  a  distance  of  five  or 

six  feet  above  the  surface  of  the  ground. 
Their  habitat  is  like  to  that  of  one  of  the 

European  Ortalinae,  Fsairoptera,  which 

has  been  found  under  the  bark  of  pine 

trees.  (Zetterstedt,  Diptera  Scandina- 
viae,  VI,  p.  2265.) 

Larz'a.  Length  4-6  mm.  Body  composed 
of  eleven  segments,  narrow  and  somewhat 

pointed  anteriorly,  gradually  enlarged  pos- 
teriorly, the  apex  rounded.  Mouth  parts 

very  retractile,  the  hooks  separated.  Head 

nearly  as  long  as  the  first  two  thoracic  seg- 
ments together.  Body  segments  without  any 

distinct  ambulatorial  projections,  the  seg- 
ments being  only  slightly  produced  ventrally 

at  the  margins.  The  anal  segment  bears  two 
subdorsal  papillae  on  the  sides  of  which  the 

stigmata  are  situated. 

The  larval  habits  of  this  species  are 

quite  different  from  those  of  the  closely 

related  E.  notata,  Wied.  which  was  bred 
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by  Riley  from  larvae  found  in  the  pulp 

of  an  osage  orange.  The  larva  of  an 

European  genus  of  Ulidinae  which  has 

been  described  by  Brauer  (loc.  cit.),  is 

quite  similar  to  that  of  Euxesta. 

The  imagines  which  I  bred  do  not 

agree  very  well  with  Loew's  description 
of  E.  nitidivenfris,  yet  seem  undoubtedly 

blackened.  Face  at  antennae  with  a  white 

tran6ver.se  poUinose  stripe,  blue  below; 

cheeks  white  pollinose.  Thorax  and  abdo- 
men dark  shining  metallic  blue.  All  the 

coxae  brown,  anterior  and  posterior  ones 

slightly  blackened.  Anterior  legs  black 
except  basal  two  thirds  of  first  tarsal  joint. 
Middle  and  posterior  legs  black,  with  knees 

yellow  and  tibiae  brownish  on  inner  side, 

first  joint  of  tarsi  also  yellow.  Wings  hya- 
line, with  an  apical  dark  spot  extending 

slightly  beyond  the  third  longitudinal 

vein,  also  a  median  .spot  at  tip  of  auxil- 
iary vein  extending  to  a  little  beyond 

the  third  vein. 

Female.  Differs  from  Loew's  descrip- 
tion as  foUovvs  :  femora  metallic  blue, 

often  brownish  tinged.  Knees  yellowish, 
tibiae  brownish  black,  tarsi  black  except 

first  joint. 

PSEUDOPYRELLIA    CORNICINA    Fabr. 

During  the  month  of  December, 

while  collecting  insects  in  cow  dung, 

I  unearthed  several  remarkable  dip- 
terous larvae  of  a  brilliant  blue 

color.  On  the  evening  of  the  same 

day  they  began  rapidly  to  lose  their 

brilliancy  and  pupated  during  the  fol- 
lowing night.  After  several  weeks 

Euxesta  nitidiventris  L\v.     Wing,  larva  and  head    they    emerged    and    proved    to    be 
of  larva,  showing  mouth-parts. 

to  belong  to  the  same  species.  I  there- 
fore append  a  description  of  both  sexes 

in  their  fully  mature  state. 

Male.  Length  3.5-4  tnm.,  of  wing  3.25- 
3.50  mm.  Dark  shining  metallic  blue,  vertex 
blue,  front  brown.  Antennae  red  brown, 

arista,  dorsal  and  apical  part  of  third    joint 

specimens  of  the  common  Muscid 

fly,  Pseudopyrellia  cornicina  Fabr. 
I  am  at  a  loss  to  account  for  such  a 

bright  color  in  this  Muscid  larva,  living 
concealed  from  view  during  its  entire 

life,  as  all  or  very  nearly  all  other  larva 

which  feed  upon  cow  dung  are  colorless 
or  of  a  somber  brownish  color. 
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THE    STRUCTURE  OF    THE   NESTS    OF    SOME    NORTH    AMERICAN 

SPECIES    OF     FORMICA. 

BY    HERMAN    MUCKERMANN,    S.    J.,    PRAIRIE    DU    CHIEN,    WIS. 

A  few  years  have  elapsed  since  Profes- 
sor Auguste  Forel  made  amyrmecological 

tour  through  some  of  the  eastern  states. 

A  short  synopsis  of  his  results  was  com- 
municated by  him  from  Faisons,  N.  C,  to 

the  Belgian  Entomological  Society,  Brus- 

sels. In  the  very  beginning  of  this  re- 

port, which  is  doubly  valuable,  emanat- 
ing as  it  does  from  the  pen  of  a  man  so 

thoroughly  acquainted  with  European 

ant-nests,  Prof.  Forel  expresses  his  aston- 
ishment at  the  remarkable  and  character- 

istic structure  of  the  nests  in  America. 

"In  North  America,"  he  says,  "with 
some  rare  exceptions,  the  ants  do  not 

construct  mounds,  either  of  masonry  or 

of  other  materials."      (Psyche  vol.  9,  No. 
304-305.  P-  231-) 

The  purpose  of  tlie  following  remarks 

is  both  to  prove  by  new  facts  this  well- 
founded  statement  and  to  modify  it  with 
reference  to  southwestern  Wisconsin. 

The  facts  presented  will  serve  at  the  same 
time  to  illustrate  in  accordance  with  local 

circumstances  his  interesting  "theory  of 

domes." 
For  the  sake  of  clearness  I  propose 

first  to  examine  the  exterior  stniitiirc  of 

the  nests  and  then  to  pass  over  to  their 

interior  arratigeineut. 

In  the  first  place,  to  avoid  misunder- 
standings, we  must  be  on  our  guard,  lest 

by  an    American    "  ant-hill  "  we  under- 

stand something  similar  to  what  is  meant 

by  Forel  and  VVasmann  when  speaking 
of  the  ant-hills  of  Switzerland  or  Holland. 

To  say  the  least,  ant-hills  in  this  country 
never  have  a  height  and  circumference 

approaching  any  of  those  of  Europe. 

I  remember  well  myself  to  have  seen  in 

western  Germany,  for  instance  in  the 

Eifel  and  in  Munsterania,  ant-hills  reach- 

ing a  height  of  i  m.  Besides,  there  can 

be  no  question  concerning  the  fact  that 

the  less  conspicuous  ant-hills  of  America 
do  not  even  occur  as  frequently  as  they 

may  be  found,  for  instance,  in  the  fir 

plantations  of  southern  Holland.  Still  it 

would  be  a  decided  exaggeration  to  apply 

to  this  region  the  remarks  of  Forel  con- 

cerning the  eastern  states.  "When  con- 
versing with  them  (Americans)  they  refer 

to  it  (ant-hill)  as  a  great  rarity  which 
can  be  found  in  such  and  such  a  forest 

twenty  or  thirty  miles  away  "  (/.  c.  p. 
231).  Here  within  a  radius  of  five 
miles  I  know  of  at  least  one  hundred  so- 

called  ant-hills.  The  reason  for  this 

may  be  found  in  the  circumstance  that 
hereabouts  the  ants  are  subject  to  less 

disturbance.  In  any  case,  it  remains  an 
established  fact  that  ant-hills  are  far  less 

numerous  here  than  in  Europe. 

The  ant  which  really  erects  regular 

hills  is  precisely  a  species  not  occurring 

in    the    east,    as    Forel    justly    remarks, 
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namely  Fo?-jnka  ohsctiripes  For.  It  is 
one  of  the  most  ferocious  ants  to  be 

found  here  and  to  it  alone  may  be  ap- 
plied his  remarks  concerning  Formica 

Integra  Nyl.  in  the  east,  namely  that  like 

the  European  F.  praiensis,  it  "  rises  upon 
its  hind  legs,  curves  the  abdomen  and 

ejects ....  some  venom  while  in  this 

position  "  (/.  c.  233).  According  to  my 
experience  the  ejection  of  formic  acid 

is  so  copious,  as  to  force  the  observer  to 

retire  momentarily,  especially  during  the 

main  breeding  season.  Of  these  ants  I 

know  at  least  35  nests  in  this  neighbor- 
hood. All  without  exception  consist  of 

elevated  conical  mounds,  whose  shape  is 

more  or  less  modified  according  to  its 

age  and  the  number  of  inmates.  I  had 
occasion  to  observe  the  nests  as  well  in 

their  inception  as  in  the  different  stages 

of  their  development.  In  founding  a 

new  colony  this  species,  unlike  many  of 

its  relatives,  does  not  choose  a  shady 

spot ;  on  the  contrary,  the  favorite  situa- 
tion of  F.  obscuripes  is  in  the  middle  of 

an  open  meadow,  on  some  exposed  rail- 
road embankment,  in  fine,  wherever  the 

sun  pours  down  its  full  measure  of  heat. 

The  little  squadron  sallying  forth  to 
establish  a  new  foundation  no  sooner 

discover  a  warm,  sunny  place,  than  they 

begin  to  dig  a  few  holes  in  the  soil, 

whence  there  arises  gradually  a  little  hill. 

At  the  same  time  straws,  small  twigs, 

dry  blades  of  grass,  and  the  like  are  zeal- 
ously gathered  by  the  indefatigable 

workers  and,  mixed  with  earth,  are 

heaped  on  the  hill.  If  the  number  of 
workers    is    considerable    there    arises 

within  a  short  time  a  domelike  structure 

of  variable  dimensions  up  to  75  cm.  in 

diameter  and  40  cm.  in  height,  bearing  a 
resemblance  to  some  of  the  famous 

Indian  mounds  abounding  in  this  region. 

Still  the  nest  has  not  yet  its  characteris- 
tic form,  which  seems  to  prove  the  most 

advantageous  both  for  the  adult  individ- 
uals and  especially  for  the  undeveloped 

brood.  The  entrances  are  concentrated 

more  and  more  in  the  central  part  of  the 
dome  surface.  This  surface  is  at  first 

somewhat  flattened,  later  on  even  hol- 
lowed out,  so  that  under  favorable  cir. 

cumstances  the  out^r  slopes  of  the  hill 

appear  entirely  abandoned,  so  much  so 

as  to  allow  grass  to  cover  them.  There- 

by, however,  the  nest  is  enclosed,  as  it 

were,  by  a  massive  rampart  which  proves 

an  excellent  protection  against  the  ex- 

treme changes  of  temperature.  By  the 
same  means,  moreover,  the  ants  succeed 

in  hiding  their  nests  to  some  degree, 

especially  in  spring  time,  when  the  new 

generation  is  being  developed.  Thus  it 

may  happen,  that  at  this  season  the 
nests  which  are  otherwise  so  conspicuous, 

may  elude  even  a  careful  search.  Of 

course  in  summer,  after  the  grass  is 

burned  up  by  the  sun,  they  are  all  the 
more  noticeable.  But  at  that  time  the 

ants  are  compelled  by  the  excess  of  heat 

and  want  of  humidity  to  retire  to  the 

lower  compartments  and  ordinarily  ap- 

pear again  only  after  a  rain  and  on 

moderately  warm  days.  Generally  speak- 

ing, the  main  working  season  of  our 

ants  is  in  the  early  springtime.  During 

summer  and  autumn  they  are  found  only 
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in  the  early  morning  liours  and  often  not 

even  tlien.  Spring  is  also  the  only  sea- 
son in  which  we  can  count  with  certainty 

on  securing  guests  of  ants  without  extra 

trouble.  Later  in  the  year  success  is 

very  doubtful,  unless  one  happens,  for 
instance,  to  strike  the  e.xact  time  when 

some  of  them,  as  Xcnodusa  cava  Lee, 

eiTect  a  change  of  hosts. 

Formica  exsectoides  For.,  easily  recog- 
nizable by  its  shining  abdomen  and 

slightly  concave  occiput,  is  the  second 

species  which  builds  its  formicary  in  the 

shape  of  a  hill.  But  these  hills  are 

usually  much  lower  and  flatter.  In  any 

case  they  never  approach  in  shape  the 

truncated  cones  of  F.  obsciiripes.  Nor  is 

there  to  be  noticed  so  great  a  regularity 

in  their  structure.  They  sometimes 

resemble  heaps  of  dirt  dumped  out  at 

random.  Besides,  they  consist  for  the 

most  part  of  earth,  although  the  latter 

is  often  mixed  with  vegetable  remains. 
A  favorite  location  of  their  nests  seems 

to  be  some  clearing  in  the  brushwood. 
At  least  I  found  several  nests  on  such 

spots  and  when,  owing  to  frequent  dis- 
turbances on  my  part,  the  ants  preferred 

to  change  their  domicile,  they  established 

their  new  dwelling  in  a  precisely  similar 

situation.  The  nest  entrances  are  dis- 

tributed without  any  apparent  order. 

At  any  rate,  they  are  not  located  merely 

"at  the  base  and  about  the  periphery." 
Formica  exsectoides  is  one  of  the  ants 

most  frequently  met  with  in  this  region, 
and  often  tiieir  colonies  consist  also  here 

of  ten  and  more  nests.* 

*iBy  the  way,  Forel  maintains  to  have  ascertained  that 

"unlike  the  exsecta  of  Europe  these  ants  have  not  the  in- 

Whereas  the  two  preceding  species 

habitually  build  hills,  they  are  to  be 

found  rarely  or  not  at  all  with  the  follow- 
ing species.  Thus  they  are  rather  rare 

with  Formica  riil>icunda  Em.  and  Formica 

dakoteiisis  Em.  The  cause  of  this  may 

be  partly  ascribed  to  their  slaves,  which 

generally  do  not  construct  real  mounds. 

Of  the  two  species  just  mentioned  F. 

riibiciinda.,  which  may  be  easily  recog- 

nized by  its  subsericea-abdomen,  with 
almost  unvarying  constancy  builds  within 

and  around  the  stumps  of  trees,  which 

then  present  the  following  appearance. 

The  remains  of  some  sturdy  oak  are  still 

standing  firmly  in  the  ground  and  are 

surrounded  by  leaves,  twigs,  etc.  Merely 

a  few  entrances,  which  happen  to  exist 

in  the  trunk  itself  or  have  been  con- 

structed through  the  sod  near  the  roots, 

establish  communication  with  the  inte- 

rior. In  such  cases  the  use  of  explosives 

is  almost  unavoidable  in  order  to  lay 
bare  the  inner  sanctum.  Now  and  then 

the  nests  built  by  rubicunda  are  exceed- 
ingly similar  to  those  of  F.  subsericea. 

This  happens  whenever  the  superior 

number  of  slaves  exerts  a  greater  influ- 
ence on  the  structure  of  the  nest.  For- 

viica  dakfltensis,  on  the  contrary,  finds 

its  home  usually  under  some  flat  stones 

and  mostly  so,  as  far  as  I  could  observe, 

when  they  have  slaves.  In  the  latter 

circumstances  the  nest  presents  the  ap- 

pearance as  if  two  different  "architects  " 
had    "evolved    the    plan."       It    is    half 

stinct  to  seize  their  enemies  by  the  neck  in  order  to  saw  it 

apart."  .According  to  my  observation  the  analogy  with 
their  European  congeners  is  complete  also  in  this  partic- 

ular, so  far  as  southwestern  Wisconsin   is  concerned. 
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dakotensis,  half  siibsericea.  For  the 

rest,  if  F.  dakotensis  has  no  slaves,  it 

builds  mounds  often  bearing  a  deceptive 
resemblance  to  those  of  F.  exsectoides,  as 
also  at  least  their  workers  have  some 

similarity  with  those  of  the  latter,  with 

the  exception  that  their  appearance  is 

more  delicate,  the  head  being  rounder, 

smaller  and  with  less  concavity  of  the 

occiput.  Here  too  the  slaves  are,  at  least 

so  far  as  may  be  determined  from  seven 

instances,  in  an  inverse  proportion  to  the 

number  of  the  "lords." 
The  greatest  irregularity  of  nest 

structure  is  to  be  noticed  with  F.  siibser- 

icea Say,  the  auxiliary  of  F.  nibiciinda 

and  F.  dakotensis^  active,  fleet-footed, 

but  cowardly,  at  least  if  alone.  Yet  not- 

withstanding the  great  variety,  four  prin- 

cipal kinds  of  nest  structure  may  be  dis- 
tinguished. Passing  along  the  edge  of 

a  forest,  our  attention  may  be  suddenly 

arrested  by  a  bare  spot  in  the  grass. 
At  the  same  time  there  are  to  be  noticed 

a  number  of  apertures,  through  which 

the  somewhat  silky  inmates  effect  an 

incredibly  sudden  retreat.  This  is  one 

of  their  usual  methods  of  nest  construc- 

tion. Another  method  not  less  charac- 
teristic is  the  one  utilized  now  and  then 

in  the  mixed  colonies  of  F.  riibicunda  ^ 

siibsericea  and  dakotensis  r^  siibsericea. 

On  some  slight  elevation  along  the  road 

arises  an  oblong,  moderately  sized  hil- 
lock, topped  by  a  piece  of  rock  or  a 

branch  of  a  tree.  The  numerous  en- 
trances of  the  nest  are  all  situated 

under  this  protecting  roof,  where  during 

May  and  June  may  be  found  the  queens 

and  cocoons  which,  however,  disappear 

with  marvellous  rapidity  upon  the  re- 

moval of  their  guardian  portal.  More- 

over, mounds  may  be  perceived  here 

and  there,  but  neither  as  large  nor  of 

the  same  shape  as  those  of  F.  obscuripcs 

and  F.  exsectoides.  Finally,  small  col- 

onies generally  hide  their  establishments 
beneath  stones. 

Whilst  the  subsericea-nests,  at  least 
hereabouts,  are  never  found  in  decaying 

logs,  these  are  precisely  the  habitations 
of  Formica  subaenescens  Em.,  so  called 

from  the  appearance  of  its  abdomen. 

When  enslaved  by  Polyergiis  bicolor 

Wasm.,  which  in  consequence  of  its 

sickle-shaped  mandibles  is  unable  to 

excavate,  they  entirely  determine  the 

structure  of  the  latter's  nest.  Yet  it  is 
not  without  interest  to  notice  that  these 

nests,  as  will  be  mentioned  later  on,  with 

regard  to  .some  species  of  Camponotus, 

Larius,  Stenamma  etc.,  are  in  communi- 
cation with  the  earth,  whither  tiieir 

inmates  retire  during  the  extremes  of 

cold  and  heat.  Concerning  the  rather 

insignificant  structures  of  the  other  five 

species  occurring  in  this  region,  namely 

F.  pergandci  Em.,  F.  nitidiventris  Em., 

F.  fiiscata  Em.,  F.  schaiifiissi  Mayr  and 

F.  incerta  Em.,  it  may  suffice  to  remark, 

that  they  usually  occur  at  the  edge  of 

fields  or  on  hillsides,  being  ground 

nests  and  having  their  entrances  under 
stones  and  logs. 

In  comparison,  therefore,  with  the 

ants  of  Europe  the  exterior  structure  of 

American  formicaries  is  somewhat  insig- 
nificant,   so    that    Forel    justly    avoided 
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calling  them  "  mounds,"  at  least  as  a  gen- 
eral thing.  But  far  different  is  the  case 

with  regard  to  the  inner  struct ure,  which, 

ceteris  paribus,  is  much  more  consider- 

able. Wasmann  defines  a  formicary  as 

an  "  irregular  aggregation  of  chambers 
and  tunnels  serving  as  the  abode  of  ants 

and  their  brood  and  connected  by  differ- 

ent apertures  with  the  outside  world."* 
To  characterize  our  ant-nests  the  follow- 

ing qualifications  might  be  added  to  the 

above  definition.  In  the  first  place, 

American  nests  descend  to  a  relatively 

great  depth.  The  part  covered  by  frag- 
ments of  woody  material  is  but  a  small 

fraction  of  the  dome.  It  is  only  in  the 

case  of  F.  ohscuripes,  that  now  and  then 

not  only  the  dome  but  also  a  considerable 

part  of  the  nest  itself  consists  of  the 
above  mentioned  material.  Below  the 

dome  the  nest  assumes  gradually  larger 

dimensions,  until  at  a  depth  of  1.50  m. 
it  often  reaches  a  diameter  of  2  m.  and 

beyond.  In  a  nest  of  F.  rubicunda  I 

found  a  few  days  before  the  first  vernal 

oviposition  ants  in  considerable  numbers 

only  at  the  depth  of  i  m.,  a  queen  only 
at  1.25  m.t  I  had  to  penetrate  to  a 

like  depth  in  the  case  of  F.  exscctoidcs 
and  others.  I  examined  one  nest  of  F. 

exsectoides  during  November,  when  the 

ants  had  already  retired  to  their  winter 
quarters.  Several  hours  were  consumed 

in    digging.       After    having    reached    a 

*  E.  Wasmann,  S.  J.  Vergleichende  Studien  ueber  das, 
Seelenleben  der  Ameisen  und  der  hoeheren  Tiere.  2.  Aufl. 

p.  67. 

tOf  course  during  the  lime  of  oviposilion  9  s  and  5  s 

may  be  found  directly  below  the  nest's  surface. 

depth  of  2  ni.,  I  decided  to  desist. 

Most  of  the  ants  were  found  singly. 

Many  were  lying  with  their  legs  ex- 
tended and  embedded  in  the  cold  earth. 

It  was  only  in  the  tunnels,  which  often 
follow  the  course  of  the  roots,  that  we 

found  clumps  of  ants  as  they  are  to  be 
seen  during  winter  in  observation  nests. 

One  queen  alone  was  captured  ;  and  yet  it 
is  well  known  that  queens  of  F.  exsectoides 
abound.  Since  we  were  concerned  with 

a  very  populous  nest,  the  principal  part 
of  it  was  necessarily  still  deeper  down. 

Another  peculiarity  is  to  be  found  in  the 

tunnels.  Towards  the  surface  they  are 

highly  concentrated  ;  soon  they  separate 

further  and  further  and  being  now  hori- 
zontal now  vertical,  they  penetrate  into 

all  parts  of  the  nest.  In  the  nest  just 

mentioned,  as  also  in  some  others,  there 

were  found  at  the  depth  of  1.50  m.  di- 

rectly below  the  dome  only  four  irregu- 
lar tunnels  within  a  square  meter. 

A  third  characteristic  feature,  finally, 

is  the  preference  manifested  by  the  ants 
for  stony  locations.  It  is  true  that  this 

is  owing  more  to  the  character  of  the 
soil.  But  in  virtue  of  their  well  devel- 

oped faculty  of  adaptation,  which  is  only 
a  manifestation  of  their  plastic  instinct, 
these  ants  have  been  enabled  to  utilize 

this  circumstance  in  an  appropriate  man- 

ner. For,  the  stones  not  only  mean  a 

great  saving  of  work  for  the  ants,  but 

also  impart  great  solidity  to  their  struc- 

tures. Moreover,  they  facilitate  the  reg- 
ulation of  temperature  during  spring, 

and  in  winter  and  summer  such  a  rocky 

abode  affords  the  best  protection  against 
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heat  and  cold.  To  mention  only  one 
instance,  a  layer  of  i  m.  of  stones  and 

other  hard  material  had  to  be  pene- 
trated, before  reaching  the  real  nest  of 

F.  ruhicunda,  which  we  examined  care- 

fully, and  it  was  only  at  that  depth  in 

a  sandy  layer  that  the  ants  were  found 

in  greater  abundance.  The  case  was 

similar  in  nests  of  F.  exsecfoides,  F.  dako- 
tensis  and  others. 

Thus  Prof.  Forel's  statement  men- 
tioned above  has  been  found  applicable 

also  to  this  region.  Besides  it  seems  to 
be  evident  that  the  structure  of  more 

extensive  domes  is  rendered  useless  by 

the  extreme  range  of  temperature  vary- 

ing from  —  20°  F.  to  -I-  110°  F.  (resp. 

-t-  150°  F.  in  the  sun).  For  the  develop- 
ment of  the  offspring  the  heat  is  suffi- 

cient even  without  domes,  and  during 
the  warmest  and  coldest  months  such  a 

dome  would  be  uninhabitable.  The 

theory  that  the  nests  of  ants  "abound 

above  all  on  hill-slopes  facing  the  east" 
(1.  c.  p.  232)  has  not  been  confirmed 

by  my  experience.  For  here  ant-hills 
abound  on  eastern  and  western  slopes 
alike. 

NOTES.  GALLS. — The  large  number  of 

excellent  photographic  plates  make  Connold's 
British  vegetable  galls  (New  York :  E.  P. 

Dutton  &   Co.,   1902,  xii,  312   pp.,   13   plates. 

27  text  figures)  a  work  o£  considerable  scienti- 
fic interest.  With  their  aid  the  abnormalities 

classified  as  galls,  with  the  exception  of  those 
found  on  oak,  that  are  common  in  Great 

Britain  can  be  determined,  and  the  identity 

or  affinity  of  the  British  galls  to  those  of 
North  America  especially  commends  the 
book  to  American  students. 

The  text,  in  addition  to  faulty  arrange- 
ment, contain.s  many  obscure  and  inaccurate 

stateinents. 

GENERA  INSECTORUM.  —  The  scope  of  this 

work,  which  is  due  to  the  enterprise  of  Wyts- 
man  of  Brussels,  is  shown  by  the  first  and 

second  fascicules  issued  soine  months  ago. 
In  the  first  fascicule  R^gimbart  deals  with  the 

Gyrinidae  one  of  the  most  sharply  defined 
families  of  the  Coleoptera;  he  recognizes 

three  tribes,  nine  genera,  and  363  species. 

There  are  brief  stateinents  regarding  the  dis- 
tribution, habitat,  and  characters  of  the 

family;  analytical  tables  for  the  separation 
of  the  tribes  and  genera  with  more  detailed 

characterization  of  the  genera  and  lists  of 

the  species  with  the  distribution  of  each. 

The  plate,  which  is  excellent,  gives  many 
structural  details. 

In  the  second  fascicule  Kieffer  considers 

the  Evaniidae,  another  easily  distinguished 

family  ;  the  handling  is  similar  to  that  of 
R^gimbart  though  more  open  to  criticism 
in  some  minor  details  ;  three  subfamilies, 

nine  genera,  and  269  species  are  recognized. 
Foeninae,  tiom.  nov.  is  not  tenable,  Foenus 

Fab.  (1798)  being  a  synonym  of  Gasteruption 
Latr.  (1796).  Ashmead  State  Board  of  Agric, 
U.  S.  A.  Catal.  Ins.  is  not  a  very  clear  citation 

for  Smith's  List  of  New  Jersey  insects. 

A.  SMITH  &  SONS,  146-148  WILLIAM  ST.,  New  York. 
IIASl  FACTVRERS  A.\D  IJIPORTF.KS  OF 

GOODS  FOR  ENTOMOLOGISTS, 
Klaeger  and  Carlsbad  Insect  Pins,  Setting 

Boards,    Folding  Nets,    Locality  and 
Special  Labels,  Forceps,  Sheet  Cork,  Etc. 
Other  articles  are  being  added,  Send  for  List. 
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Jsotonia  fimctaria  (L.)    lull. 

"        sepulcralis.  .sp.  nov. 

Left  a.spect  fit  ri^ht  front  foot,  x  810. 

Left  aspect  of  riglit  mucro,  x  810. 

Eyes  and  postantennal  organ  of  riglit  side, 

X  570. 

Right  aspect  of  riglit  hind  foot,  x  68u. 

Left  aspect  of  right  macro,  typical,  x  810 

Mucro,  common  variation,  xSio. 

I'i.ight  mucro,  rare  variation,  x  680. 

Right  irtucro,  one  case,  x  5S5. 

Left  aspect  of  left  hind  fo(jt,  x  810. 

Mucro,  x  Sio. 

Antenna,  x   154. 

•'       Right  aspect  of   left  hind  foot,  x  810. 

"  "  '•        "       Left  aspect  of  right  mucro,  x  810. 

"  "  "       '■       Clavate  seta  from  head,  x  810. 

Pseudosinella  argentea,  sp.nov.  Right  aspect  of  left  hind  foot,  x  1089. 

"  •'  "      '■      Right  aspect  of  left  mucro,  x  1089. 

"  Candida,  sp.  nov.  Eyes  of  right  side,  x  405. 

"  ■■  ■■       ■■       Right  aspect  of  left  hind  foot,  x  810. 

"  "  "       "       Right  aspect  of  right  mucro,  x  Sio. 

Entoniobr\a  lucifuga,  s|).  nov 

Sinella   tenebricosa,   sp.    nov 
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COLLEMBOLA  OF  THE  GRAVE. 

BV    JUSTUS    WATSON    FOLSOM,    CHAMPAIGN,    ILL. 

This  article  deals  with  the  Collembola 

collected  from  graves  in  Washington,  D. 

C,  by  Dr.  Murray  Gait  Hotter  and  re- 

corded in  his  important  paper*  on  the 
fauna  of  the  grave. 

I  am  indebted  to  Dr.  Motter  and  Dr. 

Howard  for  the  opportunity  to  examine 
this  material. 

In  over  fifty-six  hundred  specimens 
there  were  only  six  species,  five  of  which 

are  new.  Ninety-seven  per  cent  consist- 
ed of  Isotoma  sepulcralis,  sp.  nov.,  two 

per  cent  of  Entomobr}'a  lucifuga,  n.  sp. 

and  the  four  other  species  were  repre- 

sented by  only  thirty-three  examples  in 
all. 

The  comparison  of  my  results  with 

those  tabulated  by  Dr.  Motter  shows 

that,  as  regards  the  period  of  interment, 

Collembola  (usually  I.  sepulcralis)  oc- 
curred with  practically  every  cadaver 

from  No.   i    (i  yr.  ii   mos.)   to  No.  8i 

*  M.  G.  Motter.  A  contribution  to  the  study  of  the  fauna 
of  the  grave.  A  study  of  one  hundred  and  fifty  disinter- 

ments, with  some  additional  experimental  observations. 

Journ.  N.  V.  Ent.  Soc.,  vol.  6  (iStjH),  pp.  201-231. 

(16  yrs.  5  mos.),  and  one  specimen  was 

found  with  No.  95  (21  yrs.).  In  fact, 

Collembola  occurred  almost  always  when 

the  surroundings  were  in  any  degree 

moist,  and  almost  never  in  a  dry  envi- 
ronment;  in  the  two  cases  (Nos.  14  and 

9S)  in  which  they  were  present  in  spite 

of  dryness,  there  were  only  three  individ- 
uals altogether.  Nos.  82-100  were  all 

marked  as  "dry"  and  none  of  them 
afforded  any  collembolans  except  No.  95, 

just  mentioned.  From  these  insects, 

then,  no  conclusion  of  any  medico-legal 

importance  appeared, —  simply  a  few 
facts  of  entomological  interest. 

The  most  striking  characteristics  of 
these  subterranean  forms  are  those  that 

may  be  attributed  to  the  absence  of 

light:  all  are  white — without  pigment 

—  and  are  blind,  with  the  exception  of 
two  species,  which,  of  course,  have  a 

black  ocular  pigment.  In  one  of  these, 

the  eyes  even  vary  slightly  in  number. 

All  these  species  have  the  chief  pecu- 
liarities of  cave  insects.  The  blind  Iso- 

toma fimetaria  is  known,  the  world  over, 
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^8(2),  q^"^?. 

as  a  soil  insect  and  several  blind  species 

of  Sinella  and  Pseudosinella,  especially 

the  latter,  have  been  found  in  Europe 

and  America,  confined  to  caves  or  living 

under  stones  and  in  other  dark  places. 

The  two  species  here  described  as  hav- 
ing eyes  are  doubtless  not  restricted  to 

dark  situations. 

For  each  species  I  give  the  numbers 

used  by  Dr.  Motter  to  designate  particu- 

lar specimens  in  the  Stiles-Motter  col- 
lection of  grave  fauna,  deposited  in 

the  U.  S.  National  Museum.  Each  of 

these  numbers  is  followed  by  another 

in  parentheses  that  expresses  an  approxi- 
mate estimate  of  the  number  of  individ- 

uals. 

No.  46  I  did  not  have,  and  I  did  have 

some   that  do  not  appear  in   the  table 

already  referred  to.  These  are  Nos.  51 

(5  individuals),  105  (3),  1 12  (7) ,  123 

(9),  143  (2),  151  (2),  153  (15),  156  (3), 

178  (6),  187  (500),  223  (15),  399  (i), 

408  (50),  414  (2). 

Isotoma  fimetaria  (L.)  Tull. 

1761.  Podiini  fimetaria  Linnaeus, 
Fauna  Svecica,  ed.  2. 

1872.  Isotoma  fimetaria  Tullberg, 

Sveriges  Podurider,  p.  48,  taf.  9,  figs. 

32-33- 

Figures  1-2. 

White.  Eyes  absent.  Postantennal  or- 

gans ovate  or  oval.  Antennae  slightly  long- 
er than  the  head,  with  segments  as  6  :  9  :  9  : 

17;  first  two  segments  cylindrical,  third  di- 
lated apically,  fourth  ellipticocylindrical. 

Superior    claws    (fig.   i )  smoothly   tapering, 

scarcely  curving,  untoothed  ;  inferior  claws 

half  as  long,  lanceolate,  acuminate ;  hind 

claws  largest  ;  one  unknobbed  tenent  hair. 
Abdomen  feebly  dilated  with  third  and  fourth 

segments  subequal.  Furcula  as  long  as  the 
head,  borne  by  the  antepenultimate  segment 
and  not  attaining  the  ventral  tube  (extending 

two  thirds  as  far)  ;  dentes  two  and  one  half 

times  the  manubrium  in  length,  slender,  ta- 

pering ;  mucrones  (fig.  2)  elongate,  sub- 
equally  bidentate ;  apical  tooth  scarcely 
hooked,  second  erect ;  proximal  two  thirds  of 
mucro  suboblong.  Numerous  stiff  setae  on 

head,  body,  and  appendages  ;  several  long 
erect  setae  in  a  row  across  the  middle  of  each 

abdominal  segment  ;  many  long  stiff  setae  at 

the  apex  of  the  abdomen.     Length,  .87  mm. 

This  is  one  of  the  best  known  species 

of  its  order  and  is  a  cosmopolitan  insect. 

It  is  essentially  a  soil  species,  often 

occurring  about  the  roots  of  plants. 
Five  specimens:    153  (3),  151    (2). 

Isotoma  sepulcralis,  sp.  nov. 

Figures  3-S. 

White.  Eyes  (fig.  3)  normally  ten,  some- 
times eight.  Postantennal  organs  broadly 

elliptical,  oval  or  ovate.  Antennae  subequal 
to  the  head  in  length  ;  segments  stout,  as  6  : 
10:  9:  19;  third  segment  dilating  distally, 

fourth  elliptico-cylindrical.  Body  elongate 
cylindrical.  Superior  claws  (fig.  4)  uniformly 

curving  and  tapering,  untoothed  ;  inferior 

claws  extending  two  thirds  as  far,  ovate-lan- 
ceolate, acuminate,  with  stout  midrib;  front 

claws  smallest,  the  other  pairs  successively 

larger  ;  tenent  hairs  absent.  Fourth  abdom- 
inal segment  one  third  longer  than  the  pre- 

ceding one  and  bearing  the  furcula.  Furcula 

short,  extending  but  half  way  to  the  ventral 

tube,  strongly  tapering  ;  manubrium  and 
dentes  subequal  in  lengtli  ;  mucrones  (fig.  5) 

one  third  as    long  as   dentes,  elongate,  sub- 
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equally  tridentate  ;  apical  tooth  sharp,  feebly 
hooked  or,  rarely,  falcate  ;  second  conical, 
erect;  third  a  tritle  smaller  than  second,  erect 

or  else  slightly  inclined  caudad,  situated  mid- 
way on  the  mucro  anti  latei'ad  of  the  other 

teeth.  The  mucrones  vary  considerably  in 

minor  details  as  shown  in  figures  6-S  ;  in  one 
case,  the  third  tooth  was  absent  on  the  left 

mucro  but  present  on  the  right  one,  and  in 

a  single  instance  the  proximal  tooth  was 

doubled  on  both  mucrones  (fig.  S).  Clothing 
of  numerous  short  appressed  setae,  which  are 
restricted  to  the  middle  half  of  each  segment, 

leaving  the  anterior  and  posterior  fourths  of 

the  segment  bare  ;  longer,  stiff  setae  at  the 
apex  of  the  abdomen  ;  short  stiff  bristles  on 

antennae  and  legs  ;  short  curving  setae  on  the 

urcula  with  a  few  long  erect  ones.  Maxi- 
mum length,  1. 8  mm. 

Thi.s  species  is  quite  distinct  from  any 

hitherto  described.  It  formed  ninety- 

seven  per  cent  of  all  the  specimens  ex- 
amined. 

Over  5400  types:  2  (600),  4  (45), 

12  (15)'  '3  'yi2,)'  14  (200),  IS  (100), 

75  (1),  100  (300),  loi  (79),  164  (s), 

182  (75),  184  (100),  186  (200),  187 

(500),  188  (8),  193  (150),  195  (24), 

201  (20),  204  (i),  223  (15),  231  (60), 

243  (17)'  24s  (14),  248  (i),  259  (50). 

270  (200),  308  (i),  324  (21),  331  (i), 

332  (100),  347  (8),  356  (4),  357  (25), 

362  (300),  380  (4),  383  (i),  390  (50), 

394  (2000),  407  (70),  408  (50),  422 

(i),  429  (86).  Type  No.  6144,  U.  .S. 
National  Museum. 

■  Entomobrya  lucifuga,  sp.  nov. 

Figures  9-10. 

White.  Eyes  absent.  Antennae  twice  as 
long  as  the  head,  or  more  than  half  as  long 

as  the  body,  with  cylindrical  segments,  re- 
lated as  11:  16:  18:  26.  Mesonotum  con- 

cealing the  pronotum.  Superior  claws  Cfig.  9) 

broad,  curving,  with  a  pair  of  large  triangular 
basal  lamellae  and  beyond  these  an  obsolete 

tooth  ;  inferior  claws  extending  three  fourths 
as  far,  lanceolate,  acute  with  sinuate  outer 

margin;  hind  claws  largest ;  one  short  tenent 
hair  with  a  small  knob.  Abdomen  dilated  ; 

fourth  segment  four  times  as  long  as  the 
third.  Furcula  attaining  the  ventral  tube  ; 

denies  half  as  long  again  as  the  manubrium  ; 

mucrones  (fig.  10)  long,  falcate,  the  second 
tooth  equidistant  from  base  and  apex  and  the 
basal  spine  strong ;  two  barbcllate  dental 
setae  attain  the  apex  of  the  mucro  and  a  third 

one  exceeds  it  considerably.  Stout  clavate 
barbellate  setae  are  found  on  the  first  two 

antennal  segments  and  the  coxae,  are  profuse 
on  the  head,  meso-  and  metanotum,  and 

occur,  constantly  diminishing  in  number,  on 
the  middle  of  each  succeeding  segment. 

Simple  barbellate  setae  occur  densely  on  the 

appendages  and  the  apex  of  the  abdomen  ; 
the  furcula  bears  many  suberect  clavate 
barbellate  setae.     Maximum  length,  1.7  mm. 

One  hundred  and  thirty-one  types  :   7 

(30),  8  (2),  9  (II),  10(3),   17  (i),   ,8 

(6),  105  (3)'  112  (7)-  123  (9)1  143  (2), 

151  (0,  153  (12),  156  (2),  178  (4), 

219  (12),  229  (1),  237b  (2),  288  (i), 

331  (4),  356  (3),  358  (4),  363  (2),  366 

(S).  383  (i)>  399  (1)^  414  (i),  422  (i). 
Type  No.  6145,  U.  S.  National  Museum. 

Sinella  tenebricosa,  sp.  nov. 

Figures  11-14. 
White.  Eyes  absent.  Antennae  (fig.  11) 

half  as  long  again  as  the  head,  with  segments 
as  3  :  6:  5  :  II  ;  third  segment  subclavate, 

fourth  elliptical.  Prothorax  exposed.  Su- 
perior claws  (fig.  12)  broad,  almost  straight, 

with  a  long  tooth  in  the  middle  and  a  long 
Bubtriangular  acuminate  basal  lamella  ;  front 
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pair  of  superior  claws  two  thirds  as  long  as 

the  others ;  inferior  claws  three  fifths  the 

length  of  the  superiors  on  the  front  feet  and 

three  fourths  on  the  others,  straight,  broadly 

linear,  acute,  with  a  large  ovate  acuminate 

lamella  on  the  basal  half  of  the  outer  margin  ; 

one  imknobbed  tenent  hair.  Abdomen  di- 

lated ;  fourth  segment  two  and  one  half 

times  the  third  in  length.  Furcula  attaining 

the  ventral  tube  ;  dentes  a  little  longer  thaiT 

manubrium;  mucrones  (fig.  13)  simple,  fal- 
cate, with  a  long  curving  basal  spine  that 

attains  the  apex  of  the  mucro.  Sparse  short 

ciu-ving  bristles  on  head  and  bodj  ;  many  stiff 
barbellate  setae  on  the  appendages  ;  a  few 
erect  barbellate  setae  on  the  first  twoantennal 

segments  and  on  the  legs  ;  stout  clavate 

barbellate  setae  (fig.  14)  occur  on  the  vertex, 

coxae,  meso-  and  metanotum  and  the  last 

three  abdominal  segments.      Length,  .9  mm. 

S.  tenebricosa  is  closely  allied  to  the 

European  S.  hofti  SchSf.,  *  from  which 
it  differs  chiefly  in  the  claws. 

Twenty-four  types :  10(15),  51  (5), 

178  (2),  229  (1),  383  (i).  Type  No. 
6146,  U.  S.  National  Museum. 

Pseudosinella  argentea,  sp.  nov. 

Figures  15-16. 

White.  Eyes  absent.  Antennae  one  and 

one  half  times  as  long  as  the  head  and  half  the 

length  of  the  body,  with  segments  related  as 

5:  10:  u:  17;  third  segment  clavate,  foiu'th 

elliptico-cylindrical.  Thorax  arched  ;  meso- 

notum  almost  as  long  as  the  head  and  conceal- 
ing the  pronotum.  Superior  claws  (fig.  15) 

stout,  apically  curving,  unequally  tridentate, 

the  two  proximal  teeth  being  side  by  side  ; 
inferior   claws  two    thirds  as    long  on  hind 

*C.  Schaffer.  Die  Collembola  der  Uingebung  von 
Hamburg  und  benachbarter  Gebiete.  Mitth.  Nalurli.  Mus. 

Hamburg,  bd.  13  (1896),  pp.  147-216,  taf.  1-4.  See  pp. 
192-193;   taf.  4,  figs.  103-105. 

pair,  and  half  as  long  on  the  other  feet, 

broadly  linear,  acute;  tenent  hair  small,  un- 
knobbed.  Abdomen  moderately  dilated; 

fourth  segment  three  times  as  long  as  the 

third.  Furcula  extending  beyond  the  ventral 

tube  ;  manubrium  and  dentes  subequal  in 

length  ;  mucrones  (fig.  16)  basally  suboblong 

with  two  subequal  teeth  and  a  long  basal 

spine  that  attains  the  apex  of  the  proximal 

tooth.  Large  rounded  scales  on  head,  body, 

and  the  under  side  of  the  furcula;  dense  stiff 

setae  on  antennae  and  legs;  a  dense  cluster 

of  stout  rigid  setae  on  the  anterior  border  of 
the  mesonotum  and  a  few  such  setae  above 

the  antenna.e;  dense  short  curving  feathered 

setae  occur  at  the  apex  of  the  abdomen  and 

on  the  upper  surface  of  the  furcula.  Length, 

1.25  mm. 

This  new  species  differs  as  to  claws 
and  mucrones  from  P.  cavernarum 

Moniez  *  (Tullbergia  immaculata  Lie- 
P.  t)  and  P.  virei  Abs.,  %  its  nearest 
allies. 

A  unique  type,  No.  156.  Type  No 

6147,  U.  S.  National  Museum. 

Pseudosinella  Candida,  sp.  nov. 

Figures  17-ig. 

White.  Eyes  (fig.  17)  sixteen  ;  a  black 

interocular  V-shaped  mark  sometimes  occurs. 

Antennae  one  and  one  fourth  times  as  long 

as  the  head,  with  segments  as  6:  10:  10:  22; 

basal  ring  one  fourth  as  long  as  the  first  seg- 

*  R.  Moniez.  Espfeces  nouvelles  de  Thysanoures  trouv^es 
dans  la  grotte  de  Dargilan.  Rev.  biol.  nord  France,  t.  6 

(1893),  pp.  81-86.     See  pp.  84-85. 
\  O.  J.  Lie-Pettersen.  Norges  Collembola.  Bergens  mus. 

Aarb.  1896,  no.  8,  24  pp.,  3  pis.  See  pp.  15-16,  pi.  2,  figs. 

1-4. 

t  K.  Absolon.  Uebereinige  tlieils  neue  Collembolen 
BUS  den  Hohlen  Frankreichs  und  des  siidlichen  Karstes. 

Zool.  Anz.,  bd.  24(1901),  pp.  82-go,  10  figs.  See  pp.  87-SS, 

figs.  6-8. 
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ment  ;  second  sej^mciit  siibchivate,  third 

clavate,  fourth  elliptico-cvlindrical.  Meso- 
notum  concealing  the  pronotum.  Superior 

claws  (fig-  i8)  broad,  curving,  with  a  large 
proximal  tooth  and  a  small  sharp  distal  tooth  ; 
between  these  there  is,  on  the  hind  feet, 
another  minute  tooth  ;  inferior  claws  over 

half  as  long  as  the  superiors,  oblong-lanceo- 
late ;  tenant  hair  small  and  unknobbed. 

Fourth  abdominal  segment  nearly  four  times 

as  long  as  the  third.  Furcula  attaining  tlie 

ventral  tube;  manubrium  and  dentes  sub- 
equal  ;  mucrones  (fig.  19)  subfalcate  with  two 
subequal  teeth  and  a  prominent  basal  spine; 
three  barbellate  setae  surround  the  mucro 

and  two  of  them  extend  far  beyond  it.  Scales 

large  .and  rounded.     A  few  minute  setae  occur 

on  the  liead,  stitf  bristles  on  the  appendages 

and  curving  feathered  setae  on  the  dorsal  side 
of  the  furcula.     Length,  i  mm. 

This  species  bears  much  resemblance 

to  P.  alba  Pack.*  In  alba,  however, 
the  proximal  tooth  of  the  superior  claw  is 

more  basal  than  in  Candida,  while  the 

fourth  abdominal  segment  is  only  three 

times  as  long  as  the  third,  and  dense 

clavate  setae  are  present  on  mesonotum, 

coxae,  and  the  apex  of  the  abdomen  ; 

alba,    moreover,    has    only    four    eyes. 
Three  types:  268  (2),  308  (i). 

Type  No.  6148,  U.  S.  National  Museum. 

FURTHER    NOTES    ON    NEW    ENGLAND    FORMICID^. 

BY    GEO.    B.    KING,    LAWRENCE,  MASS. 

Last  summer  Mr.  C.  Abbott  Davis  of 

Providence,  Rhode  Island,  collectecl_^with 

other  insects,  such  species  of  ants  as  he 

found,  and  later  turned  them  over  to  me 

for  study.  The  following  is  a  list  of  the 

species  taken  with  localities.  The  first 
fifteen  are  from  Rhode  Island. 

Tapinoma  sessile  Say.  Providence 

Formica fusca  L.  Lonsdale 

Fortniia  fusra  var.  subscrieca  Say. 
Providence 

Formica  riifa  subsp.  integra  Nyl. 
Providence  &  Kingston 

Formica  pallidcfulva  Latr.  subsp.  schau- 
fusii  Mayr.  Providence 

Formica  lasioides  Em.  Providence 

Formica  gagates  Latr.  Providence 

Camponotus    hcrculcaiiiis     Latr.     subsp. 

lignipcrdus  Latr.  Providence 

Camponotus  tnargina/us  Latr.  7iar.  nearc- 

ticus  Em. 

Lasius  amcricaiius  Em. 

Lasius  c/aviger  Rog. 

Providence 

Providence 

Providence 

Cremasfogastcr  lineolata  Say.  Lonsdale 

Myrmica  rubra   Buck.  var.  sckencki  Em. 
Providence 

Myrmica  rubra   Buck,  subsp.  scabriuodis 

Nyl.  Kingston 

A/ouomorium  luinutuin   Mayr.   var.   min- 
imum Buckl.  Providence. 

Three  species  taken  in  Vermont. 

Aphaeogaster  fulva  Rog.  Bay,  Vermont 
Lepio f/iorax  canadense  Vrow  Western  Vt. 

Camponotus  maculatus  Fabr.  subsp.  vici- 

nus  Mayr.  Bay,  Vt.,  and  the  follow- 
ing at  Lynn,  Mass. 

*  See  C  Sch.iffer.  Ucber  wiirttembcrgische  Collembola, 
Jahrcs.  ver.  vaterl.  Nalurk.  Wiirttembcrg,  bd.  56(1900) 

pp.  245-2B0,  taf.  6.     See  pp.  269-270. 
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Caiiiponotiis  Jieixnlcanus  Latr.  var.  p ictus 
For. 

Formica  fusca  L.  snbpolita  Mayr. 

Lasius  nigra.  L. 

The  collection  consisted  of  22  species, 

of  one  of  which  there  was  not  sufficient 

material  for  determination,  but  apparent- 

ly it  is  distinct  from  any  species  hitherto 
found  in  New  England. 

THE    SO-CALLED    MANDIBLES    OF   SPIDERS. 

BY    WILLIAM    A.    RILEY,    ITHACA,    N.    Y. 

Regarding  the  homologies  of  the  first 

pair  of  appendages  of  the  arachnids 

there  has  always  been  a  question. 

According  to  the  prevailing  view  they 

correspond  to  the  mandibles  of  insects 

and  are  therefore  generally  referred  to 
as  mandibles.  The  evidence  indicates 

that  this  application  of  the  term  is  incor- 
rect. 

In  1S16  Savigny  expressed  himself 

against  any  attempt  to  homologize  the 

head  appendages  of  the  arachnids  with 
those  of  insects.  He  believed  that  in 

arachnids  the  first  pair  of  appendages, 

commonly  known  as  mandibles,  in 

reality  represented  a  modified  pair  of 

legs. 

A  little  later  Latreille,  '29,  advanced 
the  view  that  the  so-called  mandibles 

are,  in  fact,  the  homologues  of  the  sec- 
ond antennae  of  Crustacea.  He  stated 

that  this  is  evident  from  a  comparison 
with  the  second  antennae  of  Crustacea 

and  especially  with  those  of  the  order 

Poecilopodes  {Limuiiis. )  As  indicative 

of  this  homology  he  introduced  the 

term  chelicerae,  (Gr.  chele,  claw  -H  keras, 

horn),  or  aiitenncs-finces. 

Following  Latreille  a  number  of 

prominent  zoologists  have  referred  to 

the  chelicerae  as  homologous  with  the 
antennae  of  crustaceans  and  insects. 

Thus,  Siebold,  '48,  says  "  This  view  of 
Latreille  is  the  correct  one,  since  the 

nerves  of  those  organs  do  not  arise  from 

the  abdominal  ganglia,  but  directly  from 
the  brain,  as  those  of  the  antennae  of 

Crustacea  and  Insecta."  Ed.  Burnett, 

'54,  p.  374.  Blackwell,  '52,  while  admit- 
ting, as  highly  probable,  this  homology, 

proposes  as  more  non-committal  the  term 

falces  instead  of  Latreille's  term  chelicerae. 
While  drawing  most  of  their  evidence 

from  the  Crustacea  these  authors  have 

uniformly  spoken  of  the  appendages  in 

question  as  corresponding  to  the  anten- 

nae of  insects.  Thus,  Simon,  '92,  p.  29, 
states  that  the  first  antennae  of  Crustacea 

are  not  represented  in  the  arachnids 
and  insects  but  that  the  second  antennae 

find  their  homologues  in  the  antennae  of 
insects  and  the  chelicerae  of  arachnids. 

Those  who  hold  to  the  view  expressed 

by  Simon  have  fallen  into  the  error  of 

assuming  the  homology  of  the  antennae 

of    Crustacea  and  of    Hexapoda.     But, 
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as  Viallanes  and  others  have  shown,  the 

evidence  of  both  comparative  anatoni)- 
and  embryology,  clearly  indicates  that 

the  antennae  of  the  Hexapoda  are  the 

homologues,  not  of  the  sccoiu/,  but  of  the 

first  antennae  or  antcniiides  of  the 

Crustacea.  This  is  evidenced  by  the 
fact  that  the  antennae  of  insects  and  the 

first  antennae  of  Crustacea  are  inner- 

vated by  the  deutocerebral  ganglia  while 
the  second  antennae  of  Crustacea  are 

innervated  by  the  tritocerebral  ganglia. 

The  question  then  is  as  to  whether 

Latreille  was  correct  in  regarding  the 

chelicerae  as  homologous  with  the  second 
antennae  of  Crustacea. 

The  evidence  at  hand  leaves  little 

doubt  as  to  the  correctness  of  this  view. 

It  is  supported  not  only  by  comparative 

morphology  but  by  physiological  and 

embryological  data. 

Although  physiological  evidence  may 
be  of  doubtful  value  as  a  criterion  for 

determining  homology  it  is  interesting 

to  note  that,  as  pointed  out  by  St.  Remy, 

the  first  antennae  are  primarily  olfac- 
tory organs  while  the  chelicerae,  like  the 

second  antennae,  are  primarily  tactile 

organs. 

From  the  embryological  side  the  most 

striking  evidence  has  been  the  discovery, 

by  several  investigators,  of  evanescent 

appendages  lying  in  front  of  the  rudi- 
ments of  the  chelicerae.  The  most  def- 

inite account  of  these  vestigeal  antennae 

is  that  of  Jaworowski,  '91,  who  discov- 
ered them  in  the  embryos  of  Trochosa 

singoriensis. 

Latreille's  theory  has  been  assailed  by 

Balfour,  'So,  and  others  on  the  ground 
that  the  ganglia  of  the  chelicerae  are 

primitively  suboesophageal,  like  those  of 

the  mandibles  of  insects  and  that  they 

only  secondarily  pass  forward  to  unite 

with  the  supraoesophageal  ganglia.  This 

argument  loses  weight  when  we  con- 
sider the  fact  that  the  ganglia  of  both 

pairs  of  anicnnac  were  primitively  post- 
oral  in  position.  Indeed,  Pelseneer, 

'85,  has  shown  that  even  in  the  adult 
of  Apus,  a  phyllopod,  the  second  anten- 

nae are  innervated  by  suboesophageal 

ganglia.  Moreover,  the  studies  of  Bal- 
four antedate  the  establishment  of  the 

existence,  in  insects,  of  a  premandibular 

segment  corresponding  to  the  second 

antennae  and  having  its  ganglia  at  first 

postoral. A  more  serious  objection  has  been 

urged  by  Viallanes,  '93,  who  believes 
that  the  chelicerae  are  the  homologues 
of  .the  first  antennae.  He  states  that  in 

the  adult  arachnids  the  cerebral  seg- 
ment innervating  the  chelicerae  has  its 

commissure  entirely  preoesophageal  and 

that  therefore  it  cannot  be  homologous 
with  the  tritocerebral  or  second  anten- 

nal.  As  bearing  on  this  argument  it 
is  interesting  to  note  that  Janet,  99, 

regards  the  postoesophageal  commissure 

as  a  compound  of  fibers  from  the  three 

primitive  commissures  of  the  proto-, 

deuto-,  and  tritocerebral  ganglia.  The 
argument  of  Viallanes  can  also  be  met 

by  the  evidence  that  both  pairs  of  anten- 

nae were  primitively  postoral  in  posi- 
tion. If  in  the  crustaceans  and  insects 

the  deutocerebrum  has  become  entirely 
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preoesopliageal,  why  may  we  not  have 
in  arachnids  a  condition  in  wliich  even 

the  tritocerebrum  has  assumed  this  posi- 

tion? Indeed,  the  acceptance  of  Jawor- 

owski's  work  as  demonstrating  the  pres- 
ence of  vestiges  of  true  first  antennae 

leaves  us  no  other  alternative. 

The  evidence  therefore  goes  to  show 

that  while  in  the  insects  the  first  pair  of 

antennae  is  retained  throughout  life,  in 

the  arachnids  it  is  the  second  pair  which 

is  represented  by  the  chelicerae.  In 

both  groups  the  missing  pair  may  be 

present  in  the  form  of  embryonic  vestiges. 
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GROUP    CHARACTERISTICS    OF    SOME    NORTH   AMERICAN    BUT- 

TERFLIES—I. 

BY    SAMUEL    H.    SCUDDER,    CAMBRIDGE,    MASS. 

Some  years  since  I  announced  as  in 

preparation  a  Student's  Manual  of  North 
American  Butterflies,  north  of  Mexico, 

and  a  fragment  of  the  same  was  pub- 
ished  in  1892  (Proc.  Amer.  Acad.  Arts 

Sci.,  XXVII)  under  the  title.  The  trop- 

ical faunal  element  of  our  southern  Nym- 

phalinae  systematically  treated.     Owing 

to  other  demands  upon  my  time  progress 

upon  this  Manual  has  been  very  slow, 

and  I  am  now  compelled  to  abandon  the 

project.  Such  few  portions  as  are  in 

any  way  complete,  mostly  written  ten 
years  or  more  ago,  I  bring  together  in 
the  following  series  of  papers,  in  the  hope 

that  their  publication  may  be  of   some 
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service  to  tlic  student  wlio  may  under- 
take the  task  I  abandon.  It  is  only  in 

the  first  two  subfamilies  that  genera  and 

species  are  considered,  and  I  have  there- 

fore adopted  for  this  collection  of  frag- 
ments the  title  given  above. 

Subfamily  EUPLOEINAE. 

Butterfly:  Palpi  stout,  tufted  with 
hairs.  Antennae  naked,  arcuate,  the 

club  drooping,  tolerably  well  marked. 

Fore  legs  of  both  sexes  excessively  atro- 
phied, short  and  nearly  naked.  Fore 

wings  long  but  ample  ;  none  of  the  nerv- 
ures  swollen  at  the  base  ;  internal  nervure 

present ;  discal  cell  of  hind   wings  long 

and  closed  by  an  interrupted  vein  ;  costal 

nervure  terminating  at  middle  of  costal 

border.  Abdomen  unusually  long  and 
slender,  the  males  with  anal  tufts  of 

protrusile  hairs.  Colors  of  wings  gener- 

ally massive  and  generally  very  similar 
above  and  beneath.  Egg:  Sugarloaf 

shaped,  considerably  higher  than  broad, 

truncate  and  scarcely  rounded  at  base, 

with  slight  vertical  ribs  and  small  cells 

at  the  outer  borders  of  the  crown.  Cat- 

erpillar at  birth:  Head  no  larger  than 

segments  following.  Body  cylindrical, 

uniform,  unicolorous;  ranged  append- 

ages simple  tapering  hairs  usually  shorter 
than  the  segments. 

LIFE  HISTORIE.S  OF  NORTH   AMERICAN  GEOMETRIDAE.  —  XXXIII. 

BY    HARRISON    G.    DYAR,    WASHINGTON,    D.    C. 

Emiropii!  (titat-id  Giicii^e. 
Egg.  Laid  loose,  rolling.  Elliptical  with 

only  traces  of  the  side  flattenings  and  end 
truncation,  smooth,  somewhat  like  hens  eggs 

though  more  evenly  alike  at  the  two  ends. 

Reticulations  absent,  represented  only  by  the 

angle  pores  wliich  are  arranged  in  fine  hex- 
agonal pattern  and  look  like  light  dots  in 

the  shadows.  All  pale  yellow.  Size  .9  X  -S.S 

mm.  They  turned  bright  red  in  a  day  or 

two  and  black  before  hatching. 
Stage  I.  Head  rounded,  erect,  free  ;  sootj 

brown  black,  the  clypeus,  a  little  dot  each 

side  and  epistoma  white  ;  width  .4  mm.  Body 

moderate,  normal  with  roimded  wing-like  ele- 
vations laterally  on  joints  5  to  9.  Purple 

black  with  five  dotted,  transverse  interseg- 

mental white  bands  on  joints  5  to  9  anteri- 
orly, cut  by  narrow  dorsal  and  hueral  lines 

of  the  ground  color  ;  a  few  whitish   dots  on 

joint  13  anteriorly.  Band^  narrowed  to  ob- 

solescence vcnli'aliy  ;    feet  tl.urk. 
Stage  II,  Head  \inous  brown,  a  liright 

white  spot  in  the  clypeus,  two  on  each  side, 
one  on  base  of  antennae,  base  of  labium  and 

a  small  geminate  one  on  face  of  lolie ;  width 

.6  mm.  Body,  robust,  a  little  inflated  cen- 
trally, a  round  prominence,  bearing  tubercle 

iv,  most  distinct  on  joints  5  and  6.  Ground 

color  sordid  brown,  mottled  and  faintly  lon- 
gitudinally lined  in  darker  and  with  streaks 

of  pale  dottings  ;  two  oblique  \\hite  spots 
subdorsally  anteriorly  on  the  segments,  one 
before  the  dark  vinous  spot  covering  tubercle 

iv,  elongate  and  obscurely  trilohed  ;  \entral 
streaking  irregularly  brightened  into  nearly 
white.     Tubercles  and  setae  obscure. 

StitiTc  ///.  Head  rounded,  squarish,  broad, 
lobes  full  at  vertex,  flat  before,erect.  White, 

lieavilv  black    niolilctl   over  lobes,    leaving  a 
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white  space  at  vertex  and  near  clypeus  ;  su- 
tures dark,  epistoma  brownish  ;  widtli  11 

mm.  Body  normal,  rather  thick,  the  area  of 

tubercle  iv  slightly  cushiony  elevated.  Pur- 
plish brown,  tubercles  iv  and  vii  dark  velvety 

brown  ;  addorsal,  subdorsal,  lateral,  substig- 
niatal  and  subventral  nairow,  faint,  dotted, 

white  lines  ;  two  obliquely  placed,  round, 

slightly  elevated  white  spots  subdorsally  an- 
teriorly on  joints  5  to  7,  one  on  8.  Lateral 

anterior  white  patch  of  four  subconfluent 

elevated  spots  between  the  black  tubercle  iv 

and  the  front  edge  of  the  segment  on  joints 

5  to  8.  A  rounded,  elevated,  unpaired,  dor- 

sal prominence  on  joint  12  ;  sides  of  13  whit- 
ish. Feet  pale,  the  thoracic  of  joint  4  and 

the  abdominal  ones,  especially  those  of  joint 

13  black  marked.  Tubercles  and  setae  small, 
black.  Venter  doubly,  obliquely,  dark 
streaked,  forming  a  broad  lattice  work  in 
diamond  shape. 

Stage  IV.  Head  rounded,  disk-like,  flat 
before,  a  broad  margin  all  around,  flattened 

and  shallowly  notched  at  vertex.  Face  mot- 
tled with  large,  subconfluent,  white  spots, 

separated  by  black  dottings  and  with  an  irreg- 
ular black  rim  ;  sides  and  vertex  gray,  of 

brown  mottlings  on  a  whitish  ground  ;  width 

1.8  mm.  Body  nearly  cylindrical,  smooth, 

the  dark  spot  at  tubercle  iv  scarcely  elevated. 

Gray,  the  spot  at  iv  dark  brown  on  joints  5  to 
10;  venter  lighter  with  irregular  dotting, 

suggesting  a  diamond  pattern.  Dorsum 

finely  lined  and  marbled  with  blackish  on  a 

grayer  ground,  the  bright  white  dots  two 
subdorsal  and  two  above,  a  streak  below  the 

stigmatal  region,  both  anterior,  conspicuous 

on  joint  6,  smaller  and  parth' absent  on  the 
otiicr  segments.     Tubercles  in  black  spots  ; 

setae  very  short,  pale  brown.  Ground  color 

luteous  gray,  the  area  about  llie  dark  tuber- 
cles i  lighter,  looking  tessellated. 

Stage  V.  Head  rounded,  somewhat  flat 

before,  thick,  slightly  bilobed  ;  whitish, 

mottled  with  gray-luteous,  white  on  face, 

black  bcn-dered,  dotted,  the  black  edge  de- 
pressed to  apex  of  clypeus,  covering  the  apices 

of  the  paraclypeal  pieces  ;  epistoma  greenish  ; 
width  2.7  mm.  Body  normal,  thick,  equal 

and  cylindrical,  a  cylindrical  papilla  bearing 

tubercle  ii  on  joint  12  about  twice  as  long  as 

thick  ;  tubercle  iv  of  joint  12  elevated  and 
white.  Anal  plate  large,  rounded  triangular  ; 

anal  foot  plates  elongate  triangular.  Thora- 
cic feet  moderate,  pale.  Subventral  fold 

waved,  distinct.  Ocherous  wood  brown,  the 

dorsum  checkered  in  large  segmentary  dia- 

monds, edged  by  lateral  waved  black  mot- 

tlings that  reach  the  subdorsal  region  inter- 
segnientally  and  depressed  to  tubercle  iii 

segmentarily,  nearly  absent  on  joints  10  to 
13.  Thorax  darker  brown,  obscurely.  Two 

rounded,  obliquely  placed,  small  white  spots 
on  joint  6  and  white  dots  behind  tubercle  ii 

throughout  ;  white  dots  behind  tubercle  iv 

and,  on  joint  6,  several  dots  before  the  spira- 
cle. A  slight  transverse  ridge  on  joint  12 

bearing  the  papillae  (ii),  black  before,  white 
behind.  Subventral  ridge  slightly  pale. 
Venter  marked  like  dorsum  with  a  black 

mottled  lattice  on  a  brownish  ground,  but 

less  distinctly.  Tubercle  i  black  marked, 

distinct  in  the  pale  brown  areas. 

Food  plant.     The  larvae  ate  wild  cherry. 

Eggs  from  a  $  taken  at  the  mouth  of  the 
Platte  Canyon,  twenty  miles  from  Denver, 

Colorado;  eggs  June  Sth,  mature  larva  July 

8th. 
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A  PROBABLE   NEW  TYPE   OF    IIYPERMETAMORPHOSIS. 

BY    JAMES     G.     NEEDHAM,     LAKE    FOREST,    ILL. 

While  collecting  stone-Hies  in  ]<"all 
Creek  at  Ithaca,  N.  Y.,  in  July,  1901,  I 
found  attached  to  some  of  the  smaller 

stones  in  the  edges  of  the  current  num- 

erous larval  and  pupal  cases  of  micro- 

caddis-flies.  I  was  not  at  first  entirely 

certain  that  they  were  caddis-fly  cases  : 
but  I  took  a  few  of  them  into  the  labo- 

ratory and  examined  their  contents. 
One  contained  a  larva  of  the  form  shown 

in  fig.  I,  easily  referable  to  the  family 

Hydroptilidae  of  Trichoptera  ;  one  con- 
tained a  transforming  larva  {prepupa : 

subtiymplia)  of  the  form  shown  in  fig.  2 

—  a  form  so  unusual  in  this  family  as  to 
awaken  immediate  interest ;  and  the  re- 

mainder contained  pupae.  The  cases 

were  3  mm.  long,  of  the  form  shown  in 

fig.  5,  elongate  oval,  with  a  process  at 
each  end  for  attachment  to  the  stone, 

thin,  fiat,  of  a  yellowish  brown  color, 

and  so  translucent  that  the  stage  of 

development  of  the  contained  animal 

could  be  easily  recognized  under  the 

microscope  before  opening  them.  Such 
cases  have  not  hitherto  been  known  for 

caddis-fly  larvae :  they  probably  repre- 

sent a  genus  of  Hydroptilidae  for  which* 
the  immature  stages  have  not  been 

described  —  perhaps      Phryxicoma,     to 

which  genus  the  two  lone  American 

specimens  of  which  our  literature  treats, 
have  been  referred. 

I  was  then  .so  fully  occupied  with  the 

study  of  other  aquatic  insects  that  I 

could  give  but  little  time  or  attention  to 
these :  but  I  wished  to  see  more  of  that 

singular  prepupa,  and  I  managed  to 

spend  an  hour  on  the  iith  of  July 

collecting  especially  for  it.  I  found  the 

cases  everyw'here  on  the  vertical  sur- 
faces of  stones  washed  by  a  swift  current, 

and  had  no  difficulty  in  gathering  for 

preservation  several  dozen  of  them. 

Recently  I  have  studied  this  material. 
It  contained  three  larvae  of  the  sort 

shown  in  fig.  i,  three  prepupae  of  the 

form  shown  in  fig.  2  and  a  very  large 

number  of  pupae  with  the  general 

appearance  sketchily  shown  in  fig.  5. 
The  small  number  found  in  the  earlier 

stages,  and  the  considerable  number  of 

empty  cases  found,  showed  the  season 
of  transformation  was  well  advanced. 

Two  of  the  larvae  were  still  active  when 

collected :  I  saw  them  moving  freely 

within  their  cases,  though  the  apertures 

at  the  ends  seemed  to  be  already  closed. 

Most  Hydroptilid  larvae  carry  their  cases 

with  the  thin  edge  upward,  and  in  trans- 
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formation,  when  the  case  is  attached 

flatwise,  he  on  their  side;  but  these 

larvae  lay  on  the  venter,  and  the  de- 
pressed abdomen  with  its  short  recurved 

hairs  seemed  to  indicate  that  as  the 

normal  position.  Prepupa  and  pupa  lie 
likewise  with  the  ventral  surface  to  the 

stone,  the  former  with  the  head  and 

thorax  and  terminal  abdominal  segments 

twisted  to  the  left  side.  At  this  stage 
the  most  remarkable  feature  of  the 

animal  is  the  presence  of  five  pairs  of 

appendages  jointed  upon  the  sides  of 

abdominal  segments  3-7.  Such  append- 
ages are  wholly  unknown  in  this  order 

(although  cjuite  characteristic  of  several 

aquatic  genera  of  the  Neuroptera)  ;  and 

if,  as  I  suppose,  these  larvae,  prepupae, 

and  pupae  form  a  single  series  represent- 

ing one  species,  their  transitory  appear- 
ance at  the  end  of  larval  life  is  a  devia- 

tion from  the  normal  course  of  meta- 

morphosis wholly  without  a  parallel. 

The  nature  of  these  appendages  is 

shown  in  detail  in  figures  4  and  5. 

Figure  4  is  an  external  view  and  shows 

how  completely  the  appendage  is  articu- 

lated to  the  side  of  the  abdominal  seg- 
ment. Figure  5  is  a  frontal  section  of 

the  same  and  shows  its  internal  structure. 

There  is,  as  everywhere,  an  outer  layer 

of  hypodermis  (shown  as  a  line  of  dots) 
to  which  the  old  and  loosened  cuticle, 

which  has  not  participated  in  the  articu- 
lation, does  not  conform  ;  there  are  two 

tracheae  passing  out  from  the  body  cav- 
ity into  the  appendage  and  repeatedly 

branching  there,  and  penetrating  the 
mass  of  fat  tissue  which  fills  the  entire 

cavity,  and  which  is  entirely  similar  to 

the  fat  filling  the  lateral  extension  of  the 

abdominal  segment  which  supports  the 

appendage:  there  are  no  other  tissues 
entering  into  its  composition. 

Two  fairly  distinct  types  of  hyper- 
metamorphosis  have  been  distinguished 

hitherto :  one  of  these  occurs  among 

the  Hymenoptera  and  is  apparently  re- 
stricted to  egg  parasites  {Platygastcr, 

Palyncma.,  Tclcas,  cU.) :  among  these 

the  hatching  of  the  egg  occurs  appar- 

ently very  early,  and  the  earliest  free 

stages  are  regarded  as  embryonic  rather 

than  larval ;  obviously,  our  caddis-fly 
has  nothing  to  do  with  this  type. 

The  other  type  occurs  among  the 

Neuroptera  i^Mantispa)  and  Coleoptera 

(Ep/caiifa,  Mch)c,  Sitaris,  etc.).  Among 

these  the  larva  hatches  six-legged  and 

active  (Campodeiform)  and  during  its 
larval  life  becomes  footless,  sluggish 
and  distended  with  accumulated  fat 

(Eruciform).  These  forms  are  held  to 

furnish  the  best  of  ontogenetic  evidence 

as  to  the  course  of  development  of  com- 
plete metamorphosis  among  insects. 

The  striking  change  of  form,  which 

here  con.stitutes  hypermetamorphosis, 

occurs  during  the  period  of  larval 

growth,  and  is  therefore  unlike  that 
which  we  are  describing. 

There  is  also  in  those  msects  whose 

transformation  is  most  complete  and 

rapid,  after  the  cessation  of  feeding  on 

the  part  of  the  larva,  a  period  of  making 

over  into  the  pupal  form  :  this  prepupal 

stage  is  due  to  the  swelling  and  shorten- 
ing of  the  larva  under  its  loosened  cuti- 
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cle.     While  the  most  striking  forms  of  Our  caddis-fly,  however,  is  apparently 
prepupae  hitherto  described  {Agrioytpiis^  worthy  to  be  ranked  as  an  illustration  of 

etc.)  have  been  pointed  out  as  cases  of  a  third  type.     Besides  the  three  normal 

hypermetamorphosis,    it  is  to    be  noted  developmental  stages,  it  takes  on  in  the 

that  they  are  all  forms  strictly  interme-  prepupal  period  characters  which  do  not 

diate  between   the  larva  and  the   pupa,  belong  to  either  larva  or  pupa,  and  are 

and  all  exceedingly  transitory,  gradually  not  intermediate  between  these   stages, 

but    quickly  assumed    and    (juickly  lost  The  possibility  that  my  specimens  did 

again,  and  not  truly  hypermetamorphic,  not  all  belong  to  the  same  species,  and 

in  the  same  sense  as  are  the  two  types  that  these  peculiar   appendages    of   the 

mentioned  above.  prepupa  may  have  belonged  to  the  larva 
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of  the  same  species,  is  not  to  be  entirely 

overlooked,  even  though  it  be  highly 

improbable.  The  discovery  of  such 

appendages  on  a  Trichopterous  larva 
would,  indeed,  be  sufficiently  surprising. 

The  gills  of  Trichopterous  larvae  are 

simple  or  tufted  filaments ;  and  the 

larvae  of  the  Hydroptilidae,  so  far  as 

known,  do  not  possess  even  these. 

Stout  processes,  articulated  at  the  sides 

of  the  abdomen  and  arranged  segmen- 
tally  are  entirely  unknown  in  this  order, 

but  occur  in  certain  Coleopterous  and 

Neuropterous  larvae.  Most  like  the 

appendages    of    our    prepupa    are    the 

lateral  filaments  of  the  larvae  of  Sialidae, 

especially,  of  Sialis :  here  the  several 

jointed  lateral  processes  are  articulated 
to  the  sides  of  the  abdomen.  In 

Sisyra  and  Cliniacia  (family  Hemero- 
biidaeof  Neuroptera)  are  similar,  jointed 
filaments  directed  toward  the  midventral 

line  beneath  the  abdomen. 

I  am  inclined  to  believe  that  these 

appendages  are  inherited  from  some 
remote,  primitive  Neuropterous  type.  I 

regard  them  as  belonging  in  the  same 

category  as  the  large,  transitory  mandi- 
bles of  the  pupa. 

RECORDS    OF    THE    HABITS    OF    NEW    MEXICAN    COLEOPTERA. 

BY    T.    D.    A.    COCKERELL,   EAST    LAS    VEGAS,  N.   MEX. 

Unless  the  contrary  is  specified,  the 

authority  for  the  identification  is  in  every 
case  Mr.  H.  C.  Fall,  to  whom  I  am 

under  the  greatest  obligations.  When 

the  collector's  name  is  not  given,  the 
material  was  collected  by  the  present 

writer.  Tow'nsend  =  C.  H.  T.  Town- 

send.     Wooton  =  F'..  O.  Wooton. 
Cicbidcla  spcrata  Lee.  Rincon,  July 

5 ;  numerous  in  the  bed  of  the  Rio 

Grande,  copulating. 

Hippodamia  sinuata  Muls.  Mescal- 

ero,  on  Chrysothamnus  gmvcolcns  glah- 
ratits,  Oct.  I. 

CoccincIIa  oculata  Fab.  Mescalero, 

on  Chiysoihamnus  graveolens  glahratus , 
Oct.  2. 

Fsyllobora  20-macuIaia  Say.  Rio 
Ruidoso,  about  6500  ft.,  on  Rhus  glabra, 

July  24.     (Townsend). 
Chrysobothris  cariHipennis  Lee.  Rio 

Ruidoso,  about  G500  ft.,  on  cut  pine 

branches,  Aug.  4.     (Townsend). 

Chrysobothris  dcbilis  Lee.  (det.  Wick- 
ham).  In  coitu  on  Prosopis  g/aiidu/osa, 

May  13,  1S92.     (Townsend). 
Acmceodcra  sparsa  Horn.  Organ 

Mts.,  back  of  S.  Augustine,  on  Chrysop- 
sis  villosa.  Sept.  i.  (Wooton) ;  Rio 

Ruidoso,  about  6500  ft.,  on  flowers  of 

Achillea  minefoliiim,  July  30.  (Town- send). 

A.  disjunct  a  Fall.  La  Cueva,  Organ 

Mts.     (Townsend).      I  collected  one  at 
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Juarez,  State  of  Chihualnin,  Mexico, 

Oct.  6,  on  Hcliaiilliiis  aiiniiiis. 
A.  scalaris  Mann.  Sand  hills  near 

Mesilla  Park  on  flowers  of  Polyptois 

kookcriivia,  Sept.  15   (Townsend). 

Lygls/flptenis  nibripeimis  Lee.  Rio 

Ruidoso,  about  6900  ft.,  on  flowers  of 

Verbasciim  tliapsns,  July  20.  (Town- 
send). 

Chanliognathiis  limbicoHis  Lee.  Above 

Mescalero,  on  Splucralcea  fciidhri,  Aug. 

21.      (Wooton). 

Macrodaitylus  iiitifonnis  Horn.  Rio 

Ruidoso,  about  6500  ft.  on  flowers  of 

Monanla sfricta,  July  18.  (Townsend); 

Lone  Mtn.,  July  6,  on  Concord  grape 
vine. 

Rhopalophora  laevicollis  Lee.  Rio 
Ruidoso,  about  6600  ft.,  on  flowers  of 

Solidago  trinervata,  July  20.  (Town- 
send). 

TmgidioH  fiih'ipciinc  Say.  Dripping 

Spring,  Organ  Mts.,  several  on  a  Kcnncs- 
infested  oak  branch. 

Tylosis  maculata  Lee.  La  Cueva, 

Organ  Mts.,  about  5300  ft.,  on  leaves  of 

Sphacrakea,  Aug.  31.  (Townsend). 
This  and  the  ne.xt  both  have  the  colors 

of  the  flowers  of  the  plants  on  which 

they  occur. 

Crossidiiis piclchclliis  Lee.  Mescalero, 

Oct.  2,  on  ChrysothamuHS  gravcokns 

glabratiis\  also  from  Mesilla  Park  (det. 

Wickham),  on  Gutierrezia  gLomerclla, 

Sept.  23. 

Strangalia  sexnotata  Hald.  Rio  Ruid- 
oso, about  6600  ft.,  on  flowers  of  Soli- 

dago tfiucivata,  July  20.      (Townsend). 

Ltptura    canadensis    cribripcniiis    Lee. 

Rio  Ruidoso,  on  flowers  of  K/uis  glabra, 

July  21   (Townsend). 
Leiiia  coiicolor  Lee.  S.  Fork  Eagle 

Creek,  about  8000  ft.,  on  brake  fern, 

Aug.  13.      (Townsend). 
L.  trilincata  Oliv.  Mesilla  Park,  on 

cultivated  Datura.,  Aug.  5. 

Coscinoptera  axillaris  Lee.  La  Cueva, 

Organ  Mts.,  on  flowers  of  Fallitgia, 

Sept.  3.      (Townsend). 

Chlamys  plicata  Fabr.  (det.  Honi). 
Mesilla  Park,  on  Larrea. 

Cryptocephaliis  spurnis  Lee.  Mesilla 

Park,  on  Pliiilica  boreal  is.  May  14.  Also 
occurs  on  Larrea. 

C.  qiiadrimaciclatiis  Say.  Rio  Ruidoso, 

about  7000  ft.,  on  brake  fern,  Aug.  6. 

(Townsend) . 
Calligrapha  serpentina  Rog.  San 

Augustine  Ranch,  on  Sphaeralcea  mtin- 
roana,  Sept.  i.     (Wooton). 

Mierorhopala  vittata  Fab.  Rio  Rui- 

doso, about  7000  ft.,  on  brake  fern,  Aug. 

6.     (Townsend). 

Coptocyela  cla^ata  Fab.  Mesilla,  Aug. 

18,  on  Phy sails. 
C.  aiirichalcea  Fab.  Rio  Ruidoso, 

about  6500  ft.,  on  Rhus  glabra.,  July  24. 
('I'ownsend) . 

Bruchus  amicus  Horn.  La  Cueva, 

Organ  Mts.,  about  5300  ft.,  on  flowers 

of  Lippia  wrightii,  Sept.  5.     (Townsend). 
B.  seminuhnn  Horn.  Las  Vegas,  on 

flowers  of  Petalostenunt  oligopliyllus,  Jifly, 

2  I. 

Epitragus  canalieulatus  Say.  Santa 

Fe',  "  eating  blackberries,"  August. 
(Myrtle  Boyle). 

Statira    pluripunetata.,     Horn.       San 
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Augustine  Raiicli,  in  flowers  of  Datura 
meteloides. 

Mordella  tnarginata  Mels.  Rio  Rui- 
doso,  on  flowers  of  Rhus  glabra^  July  19, 

about  6500  ft.     (Townsend). 

Zouitis  flavida  Lee.  Las  Vegas,  at 

flowers  of  Clciwie  scrrulata.,  June  29. 

Epicauta  pcunsylvanica  DeGeer. 

Above  Mescalero,  on  Sphaerahca  Jcnd- 

Icrii  Aug.  21.      (Wooton)*. 
Eupomphajissiccps  Leo.  (det.  Schwarz). 

Plains  east  of  San  Andreas  Mts.,  on 

Lycium  bcrlandieri,  July  15.  (Wooton)  ; 

Mesilla  Park,  July  17,  one  on  Larrea. 

Rhipiphorus  cruciitus  Germ.  Fill- 
more Gallon,  Organ  Mts.,  on  flowers  of 

Solidago  canadensis  arizonica,  Sept.  i, 

about  5700  ft.  (Townsend). 

Attehibus  bipHstulatus  Fab.  Rio 

Ruidoso,  about  6500  ft.,  on  Rhus  glabra^ 

July  24.  (Townsend). 
Peritaxia  hispida.,  Horn.  La  Gueva, 

Organ  Mts.,  under  prostrate  sotol,  Sept. 

4.  (Townsend).  The  sotol  is  Z^fry/Z/ww 
wheelcri. 

Pandcktcjus  cincreus  Horn.  Las 

Gruces,  on  Prosopis  g/anduhsa,  May  6, 

(Townsend). 

Apion  ii-Huirostruin  Sm.  and  A.  vari- 
coriie  Sm.,  together  on  flowers  of  Pcta- 
lostemon  oligophyllus.  Las  Vegas,  July  21. 

Sniicronyx  imbricatus  Gsy.  Las  Vegas, 

on  flowers  of  Cotivolvulus  arvensis,  June, 

17- 

Otuiuccphalusvittatus  Horn.    Embudo, 

*  I  may  .is  well  record  here  the  occurrence  of  E/ikaiiia 
cavkeps  Hum,  and  E.ivhceUri  Ulke,  (both det  Wickliani) 
on  Isocoma  hartwet;i  at  Tuscon,  Arizona,  the  specimens 
received  from  Prof.  Tourney. 

on  Chrysothaniiius,  Sept.  26. 

Anthonontus  albopilosus  Uietz.  Em- 
budo, on  Croton^  Sept,  25. 

Desmoglyptus  crenatus  Lee.  Lone 
Mtn.,  on  Concord  grape  vine,  June  6. 

Trichobaris  compacta  Csy.  La  Gueva, 

Organ  Mts.,  on  leaves  of  Datura  ?netel- 
a/des,  Aug.  30.      (Townsend). 

Ccntrinus  acuminatus  Gsy.  Las  Gru- 
ces, on  flowers  of ,  Sphacralcca  Sept.  9. 

(Townsend). 

Scyphophorus  acupunctatus  Gyll.  La 
Gueva,  Organ  Mts.,  under  prostrate  sotol, 

Sept.  3.     (Townsend). 

Pityophagus  verticalis  Horn.  Eagle 

Greek,  about  7000  ft.,  Aug.  11,  in  hole 

in  live  pine  at  Gilmore's  Ranch.  (Town- 
send.) 

Dciidroitonus  terebrans  Oliv.  Eagle 

Greek,  about  7000  ft.,  Aug.  11.  Town- 
send  has  written  the  following  note : 

''Gilmore's  Ranch;  boring  in  live  pine 
tree  roots  between  bark  and  sapwood 

and  making  hole  through  resin  both  hard 

and  soft ;  keeping  hole  open  to  outside ; 

resin  is  running  continuall)-.  When  resin 
gets  hard  beetle  bores  out,  leaving  pile 

of  chips  of  resin  marking  hole.  (Alfred 

Holt)." 
DlCHOPETALA       BREVICAUDA   A       COR- 

RECTION. 

Under  this  name  Scudder  described 

(Can.  ent.,  .xxxii,  331-332,  1900)  a 
locustid  from  California  and  more  re- 

cently through  inadvertence  proposed 

tiie  same  name  for  a  species  from  New 

Mexico    (First  list  orth.   New  Mex.,   p. 
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51 — Proc.    Davenport   acad.    sci.,    IX,  A.     brcvicaiida.       The     New    Mexican 

1902).     At  Mr.  Scudder's  request  I  have  species    is    a    true    Dichopetala   but    a 
just  examined  the  species  concerned  and  change    in    the    specific    appellation    is 

find  that  the  first  described  is  a  short-  necessary  and  hrcvihastata  (a  name  siig- 
winged    Arethaea    closely    allied    to  A.  gested    by   and   to   be   credited    to   Mr. 

carita     .Scudd.,     (First    list    orth.     New  Scudder)  may  take  its  place. 

Mex.,  p.  52)  and  consequently  becomes  A.  P.  Morse. 

GROUP    CHARACTERISTICS     OF    SOME    NORTH 

TERFLIES  —  II. 

AMERICAN    BUT- 

Hy    SAMUEL    H.    SCUDDER,    CAMBRIDGE,    MASS. 

Subfamily   EUPLOEINAE. 

Mature  caterpillar :  Head  smooth,  un- 

crowned. Body  cylindrical,  tapering 

anteriorly,  naked,  but  provided  with  a 

greater  or  less  number  of  lateral  ranged 

fleshy  protuberances  or  filaments,  never 

with  spines,  and  gaily  and  brightly 

colored,  generally  with  transverse  stripes. 

Feeds  almost  exclusively  on  Asclepiada- 
ceae  and  Solenaceae.  Chrysalis:  With 

no  conspicuous  prominences,  all  the  part 

rounded,  the  thorax  and  abdomen  gener- 

ally not  deeply  separated,  the  appen- 
dages not  raised  above  the  general  curve 

of  the  body,  the  abdomen  plump,  or  with 

some  portion  of  the  body  specially  plump. 

some  paleogean  genera),  but  no  rows  of 
erect  hairs.  Females  witii  short  and 

club  shaped  fore  tarsi.  Egg:  (Distinc- 

tion from  Ithomyini  not  known)  Cater- 

pillar at  birth:  Some  of  the  body  seg- 
ments provided,  besides  the  ranged 

bristles,  with  low  roughened  tubercles. 

Mature  caterpillar:  Body  furnished  with 
slender  and  filamentous  appendages ; 

otherwise  naked  ;  markings  mostly  trans- 

verse. Feeds  on  Asclepiadaceae.  Chry- 
salis: Dorsally  very  tumid  at  about  the 

third  abdominal  segment,  often  trans- 

versely ridged  in  this  part ;  markings 

not  unusually  prominent. 

Synopsis  af  the  genera. 

Tribe  Limnaini. I.    Anosia.     Butterfly:   Cell    of  fore 

wing  nearly  three  fifths,  of  the  hind  wing 

Butterfly:     Males    provided  on  hind      about  two  thirds,  as  long  as  the  wing- 

wings  with  one  or  more  spot-like  pockets      No  spots  in  the  middle  of  median  inter- 
concealing  androconia,  or  a  surface  patch      spaces  of  fore  wings.     Egg:    Half  or  less 

or  patches   of    androconia    (wanting  in      than  half    as  high  as  broad,  with  more 
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than  twenty  vertical  ribs  nearly  all  reach- 
ing the  summit.  Caterpillar  at  birth: 

Ranged  appendages  simple  tapering 

hairs  not  half  so  long  as  segments  ;  a 

pair  of  papilliform  naked  tubercles  on 

second  thoracic  and  eigiith  abdominal 

segments.  Mature  caterpillar -.  With  a 
pair  of  long  fleshy  filaments  on  the  same 

segments  but  not  on  second  abdominal 

segment.  Chrysalis  :  Ocellar  tubercles 

slight  and  but  little  prominent ;  semi- 

circle of  mammilate  points  on  third  ab- 
dominal segment  in  a  horizontal  series 

when  pendant. 

2.  Tasitia.  Biitlerjly:  Cell  of  fore 

wings  hardly  more  than  one  half,  of  the 

hind  wings  less  than  three  fifths,  as  long 

as  the  wings.  A  series  of  white  spots 

in  the  middle  of  median  interspaces 

of  fore  wings.  Egg'-  Unknown.  Cater- 
pillar at  birth:  Unknown.  Mature 

ealerpillar :  With  a  pair  of  long  fleshy 
filaments  on  the  second  thoracic  and 

second  and  eighth  abdominal  segments. 

Chrysalis  :  Ocellar  tubercles  rather  prom- 
inent ;  semicircle  of  mammilate  points 

on  third  abdominal  segment  in  an 

oblique  series  when  pendant. 

Anosia  Iliibner. 

Butterfly:  I'alpi  modeiately  stout, 
densely  clothed  with  long  hairs  to  the 

tip ;  club  of  antennae  twice  as  stout  as 

stem.  Discoidal  cell  relatively  long,  in 

the  fore  wings  nearly  three  fifths,  in  the 

hind  wings  about  two  thirds  as  long  as 

the  wing  ;  fore  wings  with  produced  apex 

so  that  the  wing  is  twice  as  long  as 

broad,  the  cell  much  longer  above  than 

below.  Egg:  Half  as  high  again  as 

broad,  or  slightly  less,  rapidly  tapering 

to  a  rounded  summit,  with  over  twenty 

not  very  prominent  vertical  ribs  most  of 
which  reach  the  summit,  and  numerous 

straight  and  delicate  transversals  form- 
ing quadrangular  cells.  Laid  singly. 

Caterpillar  at  birth :  Subdorsal  and 

supralateral  appendages  anterior,  lateral 

and  infrastigmatal  posterior,  and  latero- 
stigmatal  median,  none  half  as  long  as 

segments  ;  on  second  thoracic  and  eighth 

abdominal  segments  a  pair  of  lateral 

naked  tubercles.  Mature  caterpillar :  A 

pair  of  long  fleshy  filaments  on  the 
second  thoracic  and  eighth  abdominal 

segments  (but  none  on  second  abdomi- 
nal), the  hindmost  but  little  longer  than 

the  segment.  Chrysalis :  Stout  and 

rounded,  the  ocellar  tubercles  slight  and 

not  very  prominent,  the  semicircle  of 

raised  points  on  third  abdominal  seg- 

ment horizontal  when  pendant,  (di'do-tos, 
unholy,  in  reference  to  its  color?) 

A.  plexippus  Linn.  {Daiinis  archipfus 

Auct.,  Pap.  crippiis  Ciani.).  Biitterjty : 

Wings  bright  taw  nj'  brown,  paler  on  tlie 
under  surface  of  tlie  liind  wings,  tlie  veins 
all  marlved  witli  blaclc  and  both  coslal  and 

outer  margins  broadly  bordered  with  black, 

sprinkled  with  white  dots  ;  besides  the  whole 
apex  of  the  fore  wings  is  more  or  less  deeply 
black  but  enlivened  bv  two  or  three  dull 

tawny  interspace-al  subapical  spots  and  by  a 
couple  of  parallel  series  of  large  white  or 

buff  spots  crossing  the  apex  beyond  the  cell, 
the  outer  only  crossing  tlie  wing.  Expanse 

lOO  mm.  Egg:  Pale  amber  green;  vertical 

ribs  twenty-two  in  number,  intervals  smooth 

and  glistening.  Height  \.2  mm.  Calcr- 
pillar  at  birth  :    Head    piceous.      l!ody    pale 
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green,  slightly  infuscated  on  anterior  border 

of  the  segments;  ranged  appendages  black  ; 
tubercles  of  second  thoracic  and  eighth  ab- 

dominal segments  fuscous;  a  piceous  latero- 

dorsal  blister  on  first  thoracic  segment. 
Length  3  mm.  Mature  cuteipillar:  Head 
yellow  with  piceous  arched  bands.  Body 

transversely  banded  with  more  or  less  inter- 
locking bands  of  white,  black,  and  lemon  yel- 

low ;  spiracles  piceous;  filaments  black. 

Length  45  mm.  Feeds  on  various  species  of 
Asclepias  but  especially  A.  cornn/i  and  has 
been  found  also  on  Acerates  and  even  on 

Apoc^'num.  C/irysnlis  :  Delicate  pea  green, 
tubercles  gilt,  but  those  of  third  abdominal 

segment  set  in  a  tricolored  band,  shining 
piceous  in  front,  gilt  behind  and  nacreous 

between,  the  last  two  dividing  the  tubercles. 

Length  27  mm. —  The  entire  United  Stales 
and  southern  Canada  from  Atlantic  to  Pa- 

cilrc,  but  believed  to  winter  in  the  more  south- 

ern portions  and  annually  to  migrate  north, 
breeding  beyond  as  well  as  within  its  natural 

region,  returning  south  in  the  autumn  in 
swarms.      At   least    double    brooded     in    tlie 

south.       Wintering    as    a    butterfly,    on    the 
wing  all  summer. 

Tasitia  Moore. 

Butterfly:  Palpi  moderately  slender,- 
tiiinly  clothed  with  hairs  and  scales  ;  club 

of  antennae  less  than  twice  as  stout  as 

stem.  Discoidal  cell  relatively  short,  in 

the  fore  wings  hardly  more  than  one  half, 

in  the  hind  wings  less  than  three  fifths 

the  lengtii  of  the  wing  ;  fore  wings  less 

produced,  being  less  than  twice  as  long  as 

broad,  the  cell  no  longer  above  than 

below  ;  androconial  pouch  of  hind  wings 

larger  than  in  Anosia.  Egg:  Unknown. 
CatcrpiHar  at  birth  :  Unknown.  Mature 

caterpillar :  With  a  pair  of  long  fleshy  fila- 
ments on  the  second  thoracic,  second  and 

eighth  abdominal  segments,  in  all  cases 
much  longer  tiian  the  segments. 

LIFE    HISTORIES    OF  NORTH   AMERICAN  GEOMETRIDAE.— XXXIV. 

BY    HARRISON    G.   DYAR,  WASHINGTON,  D.    C. 

Deilinia  quattraria  Grote. 

Egg.  Elliptical,  the  large  end  strongly,  a 
little  obliquely  truncate,  the  other  flattened 

depressed  ;  truncate  end  convex  in  the  cen- 
ter. Reticulations  linear,  narrow,  slightly 

raised,  arranged  in  straight  rows  the  length 

of  the  egg  or  very  slightly  spiralled,  alter- 
nated, so  that  the  parallel  lines  are  waved  ; 

just  at  the  edge  of  the  truncation  the  reticu- 
lations become  small,  sharp  ridges.  Trun- 

cate end  smooth,  obscurely  reticulate.  Light 

blue-green  ;  size  .g  x  .55  x  .4  mm. 
Stage  I.  Head  rounded,  reddish  luteous, 

the  pointed  mouth  brown  ;    slightly  bilobcd, 

free,  nearly  erect.  Body  moderate,  normal, 
uniform,  smooth,  whitish;  a  rather  broad 

purple  brown  dorsal  stripe,  roundedlv  dif- 
fuse at  the  ends  and  a  similar  subventral  one 

on  joints  1  to  13,  narrowly  dilifuse  at  the 
end.s,  scgmentarily  submaculate  in  darker. 

P'eet  whitish,  normal  ;  tubercles  and  setae 
obsolete. 

Stage  II.  Head  rouiuieil,  hilobed,  witli 

small  shield-shaped  clypeus,  free,  erect; 
whitish,  dotted  mottled  in  purple  gray,  but 

leaving  a  pale,  erect  streak  on  each  lobe. 

Body  slender,  rapidly  vibrant  before  looping  ; 

whitish,  op.ique  ;  dorsal  stripe  broad,  purple 
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brown,  rounded  at  the  ends  ;  subventral  seg- 

mentary spots  connected  by  a  snbobsolete 

line.  Later  the  dorsal  stripe  is  giajisli 

shaded,  obsoletely  resolved  into  several  lines, 

segmentarilv  maculate.  Sides  pale  graj, 

very  obsoletely  lined,  finely,  like  the  dor- 
sum. Still  later  the  dorsal  stripe  fades  to 

obsolescence,  leaving  a  slight  shade  and  a 

few  dots.  The  subventral  spots  remain 

separate. 

Stage  III.  Head  rounded,  bilobcd,  thick, 

llattish  before  ;  gray  white,  flecked  with 

black,  heavily  so  outwardly  and  each  side  of 

the  median  suture  in  the  vertical  notch  ; 

width,  .S  mm.  Dorsum  to  the  tubercles  dark 

gray  with  a  darker,  geminate  dorsal  and 

single  subdorsal  line  (iandii);  sides  whit- 
ish with  three  fine  dark  lines,  the  lower  one 

on  tubercle  iii ;  a  broader,  but  narrow,  whit- 

ish stigmatal  space.  Subventer  and  venter 

like  the  sides  with  a  number  of  fine,  dark, 

rather  irregular  lines  and  a  row  of  rounded, 

nearly  black  subventral  segmentary  patches. 

Feet  pale,  dark  dotted,  stained  at  base  by  the 

dark  subventral  patches.  Tubercles  in  dis- 
tinct black  spots.  Later  more  uniformly 

hoary  gray  with  subdorsal  and  stigmatal  pale 

lines  and  discreet  subventral  black  spots. 

atage  IV.  Head  1.5  mm.  wide,  whitish 

with  large  mottlings  in  dots  of  black,  thickly 

in  the  clypeus,  those  on  the  lobes  somewhat 

parallel  to  the  clypeus,  the  dots  subcon- 

fluent  in  lines.  Body  smooth,  uniform,  mod- 

erate. Dorsum  dark  gray,  with  about  six 

crinkled  dotted  pale  lines  on  each  side,  of 

which  the  subdorsal  is  straight  and  more 

distinct  than  the  others  with  the  dark  tuber- 

cles  i  and  ii  above  it.     Stigmatal  line  white, 

yellow  blotched  behind  the  spiracles,  diffuse 

below,  narrow,  cut  by  the  black  tubercle  iv. 

Venter  lighter  gr.ay,  finely  lined  in  dark  gray 

and  cinereous,  the  black  subventral  segmen- 

tary patches  rounded  and  distinct.  Tubercles 

in  black  spots.  Feet  dull  reddish,  black  spot- 
ted, the  abdominal  ones  dark  ;  no  shields. 

Stage  V.  (Brown  form).  Head  rounded, 

shallow  bilobed,  erect,  free  ;  clypeus  broadly 

triangular,  the  paraclypeal  pieces  narrow, 

parallel;  lilaceous  white,  thickly,  uniformly 

covered  with  black  dots,  the  pale  spaces 

between  somewhat  serpentine  ;  width  3  mm. 

Bod}'  normal,  moderate,  cylindrical,  equal; 

dorsum  blackish  gray,  mottled  dotted  in 

longitudinal  lines,  leaving  obscurely  a  paler 

dorsal  and  subdorsal  line,  dark  shaded  before 

the  black  tubercles.  Stigmatal  line  narrow, 

distinct,  pale  yellow,  dark  yellow  blotched  at 

the  black  rimmed  spiracles.  Venter  lighter, 

mottled  dotted  in  black  on  a  wood-brown 

gray  ground,  the  tubercles  black.  Feet  lila- 
ceous, dark  mottled.  Setae  short,  dark. 

(Green  form).  Head  green,  faintly  brown 

mottled.  Body  green,  dorsum  faintly  lined 

in  white,  finely  dotted,  the  subdorsal  line  the 

most  distinct.  Stigmatal  line  white,  narrow, 

yellow  blotched  at  the  spiracles.  Venter 

more  faintly  white  mottled  lined. 

Food  plant.  A  low,  thorny  shrub  grow- 

ing on  the  foot  hills,  500  feet  or  more  above 

the  plains  {Ceauothiis fendleri). 

Eggs  from  $  $  taken  near  the  summit  of 
the  foot  hills  back  of  Golden,  Colorado. 

Eggs  May  30th  to  June  27th  from  different 

females  ;  mature  larvae  by  July  lOth.  Pupa- 
tion in  the  ground. 

A.  SMITH  &  SONS,  146-148  WILLIAM  ST.,  New  York. 
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y 
NEW  AGRICULTURAL  ANTS  FROM  TEXAS.* 

WILLIAM    MORTON    WHEELER,    AUSTIN,    TEX. 

PoGONOMYRMEX  dESERTORUM,  sp.   nov. 

Worker.     Length  5.5-6.5  mm. 

Head  rectangular,  exclusive  of  the  7-tooth- 
ed  mandibles  slightly  broader  than  long  ; 

posterior  margin  slightly  concave.  An- 
terior border  of  clypeus  broadly  but  faintly 

excised.  Frontal  area  triangular,  as  broad  as 

long,  with  a  distant  median  carinula.  Eyes 
in  the  middle  of  the  lateral  surfaces  of  the 

head.  Antennal  scape  reaching  to  midway 
between  the  eye  and  the  posterior  corner  of 

the  head.  Thorax  of  the  usual  shape,  with 
two  rather  slender  epinotal  spines  about  as 

long  as  their  distance  apart  at  the  base,  di- 

rected oblic|uely  upward,  backwards  and  out- 
wards. Petiole  compressed  at  the  base,  its 

peduncle  shorter  than  its  node,  which  is 

pointed  in  front  so  that  the  ascending  dorsal 

surface  forms  an  obtuse  angle  in  profile; 

posterior  descending  dorsal  surface  gently 
convex  ;  lower  surf.ace  of  petiole  with  a  very 

distinct  downsvardly  directed  tooth.  Post- 
petiole  campanulate,  slightly  broader  than 

long,  its  ventral  protruberance  very  small  but 

distinct.  Gaster  and  legs  of  the  usual  con- 
figuration. 
Mandibles  with  coarse,  parallel  striae. 

Frontal  area  smooth  and  shining.  Clypeus, 
sides  and  upper  surface  of  head  traversed  by 

very  delicate  parallel  rugae,  which  are  very- 
close  together  and  scarcely  divergent  pos- 

teriorly. Interrugal  punctures  indistinct 
and    in  a  single    row    between    each   pair  of 

^Contributions  from  the  Zoological  Laboratory  of  the 
University  of  Texas,  No.  34. 

rugae.  Posterior  angles  of  head  smootli  and 

shining.  Thoracic  and  coxal  rugae  mostly 

transverse,  even  on  the  meso-  and  metapleu- 
rae.  Infraspinal  facet  of  epinotum  smooth 

and  shining.  Petiole,  postpetiole  and  legs 

covered  only  willi  delicate  microscopic  retic- 
ulation. 
Trunk  and  legs  beset  with  bristly  pale 

yellow  hairs  which  are  erect  on  the  dorsal 
surface  of  the  head  and  thorax  and  suberect 

on  other  portions  of  the  body  and  append- 
ages ;  the  erect  hairs  on  the  head  are  only 

about  half  as  long  as  those  on  tlie  thorax. 
Lower  surface  of  head  and  mandibles  with 

the  usual  beard  of  long  i-ecurved  hairs.  Pu- 
bescence none. 

Whole  ant  yellowish  red  with  the  ex- 
ception of  the  eyes  and  dentate  mandibular 

edges,  which  are  black. 

This  species  was  taken  (Dec.  19,  1901) 

in  several  localities  in  Presidio  County, 

Trans-Pecos  Te.xas,  from  the  southern 
end  of  Fresno  Canon  northward  through 

Alamito  to  San  Esteban,  which  is  located 
a  few  miles  south  of  Marfa.  These 

localities  have  an  elevation  of  4000-5000 
ft.  The  species  occurs  also  in  New 

Mexico,  whence  I  have  received  a  worker 

taken  by  Prof.  T.  D.  A.  Cockerell  at 

Mesilla  Park    ("in  the  r/iu'/iea  zone.") 
At  first  sight  7^.  descrtorum  resembles 

P.  califoniiacs  Buckley  on  account  of 

its  yellowish  red  color.     It  differs,  how- 
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ever,  from  this  species  in  possessing 

epinotal  spines  and  smooth  posterior 
corners  to  the  head  and  from  this  and 

all  other  described  North  American 

species  in  the  very  dense  and  delicate 

cephalic  rugae. 

J".  desertoi-H7n  inhabits  the  dry  stony 
soil  above  the  flood  marks  of  the  streams 

on  tlie  canon  sides  where  there  are  only 

a  few  xerophytic  shrubs  like  Fouqiiicra 

splcndcns ,Jatropha  spatJiulata^  Coiidalia 

mexkana,  Larrea  mexicaiia,  and  Flour- 

cjisia  ccniiia.  In  the  open  sun-lit  spaces 

among  these  shrubs  the  ants  make  soli- 

tary mounds  4-6  inches  across  and  per- 
forated in  the  centre  with  an  entrance 

about  ^  inch  in  diameter.  They 

feed  on  the  seeds  of  a  coarse,  tufted 

grass  {Muiiroa  sp.)  which  is  found 

growing  sparsely  near  the  nests.  After 
the  diminutive  seeds  are  removed  from 

the  relatively  voluminous  chaff,  the  latter 

is  deposited  by  the  ants  on  the  mound 

immediately  around  the  entrance  of  the 

nest.  Occasionally  the  new  species 

builds  its  nests  under  single  or  clustered 

stones  like  P.  imberbicuhts  Wheeler.* 
None  of  the  nests  contained  more  than  a 

dozen  workers,  but  the  weather  was  very 

cold  and  dry  and  the  bulk  of  the  colony 

may  have  been  hibernating  at  some  in- 
accessible depth  in  the  stony  soil.  There 

can  be  no  doubt,  however,  that  the  colo- 

nies of  this  species  are  very  much  smaller 
than  those  of  P.  barbatus  and  P.  occi- 
dcntalis. 

*This  habit  is  perhaps  only  exceptional  with  iviberbicu- 
Ins,  for  I  have  recently  seen  these  ants  building  neat  little 

mound  nests  3-4  inches  in  diameter  in  the  dry  stony  bluffs 
along  the  Concho  River  at  San  Angelo,  Texas. 

POGONOMYRMEX  SANCTI-HYACINTHl,  Sp.  nOV. 

Worker.     Length  7.5-9.  mm. 

Head  rectangular,  exclusive  of  the  7- 
tootlied  mandibles  as  broad  as  long  ;  posterior 

margin  straight.  Anterior  border  of  clvpeus 

with  a  deep,  broad,  almost  semicircular  ex- 
cision. Frontal  area  triangular,  distinctly 

longer  than  broad,  convex  but  scarcely  car- 
inulate  in  the  middle.  Eye  in  the  middle  of 

the  lateral  surface  of  the  head.  Tip  of  an- 
tennal  scape  reaching  to  midway  between  the 

e^e  and  the  posterior  angle  of  the  head. 
Thorax  shaped  like  that  of  P.  barbatus  but 

without  epinotal  spines,  their  position  being 
indicated  in  some  specimens  by  a  pair  of 

rather  short  indistinct  ridges  or  projections. 

Petiole  short,  the  node  longer  than  the 

peduncle  and  inuch  lower  and  blunter  than  in 
barbatus,  the  anterior  ascending  and  posterior 
descending  dorsal  surfaces  of  about  equal 

length,  the  former  slightly  concave  in  profile 
but  not  distinctly  angular  as  in  barbatus,  the 

latter  depressed  in  front  and  slightly  concave 
behind.  Tooth  on  the  ventral  surface  of 

petiole  obsolescent.  Postpetiole  campan- 

ulate,  slightly  longer  than  broad,  evenly  con- 
vex above,  its  ventral  protuberance  very 

slightly  developed  as  compared  with  bar- 
batus. Gaster  and  legs  of  the  usual  ap- 

pearance. Mandibles  shining,  coarsely  and  deeply 

striated.  Frontal  area  opaque.  Front  and 

sides  of  head  covered  with  numerous,  paral- 

lel, clean-cut  rugae  and  with  small  piliger- 
ous  punctures.  The  rugae  are  somewhat  finer 
than  those  of  barbatus  and  scarcely  diverging 

except  on  the  extreme  posterior  portion  of 
the  head.  Interrugal  sculpture  indistinct, 

consisting  of  very  shallow,  confluent  fovetr- 
lae.  On  the  posterior  angles  the  rugae  are 

replaced  by  a  delicate  reticulation  and  this 
disappears  to  leave  the  corners  of  the  head 
smooth  and  shining.  Thoracic  sculpture 

like  that  of  the  typical  barbatus  but  some- 
what finer,  the  prevailing  directions  of  the 

rugae  being  transverse  on  the  pro-  and 
epinotuiTi  and  longitudinal  on  the  mesonotum 
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and  meso-  and  metapleiirae.  Petiole,  post- 
petiole  and  gaster  shining,  covered  with 
delicate,  even,  microscopic  reticulation. 
Upper  surface  of  petiolar  node  with  a  few 

faint  longitudinal  rugae.  Coxae  faintly 
rugose  and,  like  the  remainder  of  tli.e  legs, 

covered  with  delicate  micro-scopic  reticula- 
tion. 

Body  and  appendages  beset  with  bri.stly, 
pale  yellow  hairs,  very  long  and  projecting 
forward  on  the  clypeus,  shorter  and  erect 
on  the  upper  surface  of  the  head  and  thorax, 

suberect  on  the  remainder  of  the  body. 
Beard  of  long,  recurved  hairs  on  the  lower 
surface  of  the  head  and  mandibles  well  devel- 

oped.    Pubescence  none. 

Whole  ant  deep  ferruginous  red,  excepting 
the  following  portions  which  are  black: 
dentate  edges  of  mandibles,  anterior  border 

of  clypeus,  eyes,  ventral  edges  of  the  pleurae 

and  sutures  between  the  petiole  and  post- 
petiole  and  between  the  latter  and  the  gaster. 

Described  from  numerous  specimens 

collected  in  the  open  spaces  among  the 

dry  chapparal  and  mesquite  thickets 

near  San  Pedro  Springs,  San  Antonio, 

Texas,  on  the  anniversary  of  the  battle 

of  San  Jacinto  (April  21,  1902). 

P.  sancii-hyacinthi  superficially  re- 
sembles P.  barbatus  var.  molefaciens 

Buckley  but  besides  its  somewhat  smaller 

size  the  new  species  may  be  very  readily 

distinguished  by  its  very  deeply  excised 

clypeus,  the  straight  occipital  border, 

the  smooth  and  shining  posterior  angles 

of  the  head,*  the  absence  of  the  epinotal 
spines,  the  smooth  petiole  and  post- 
petiole,  the  much  more  depressed  and 

rounded  petiolar  node  and  obsolescent 

•The    last    character    is   sometimes,    though    rarely, 
found  in  harbaiits. 

ventral  tooth,  and  the  conspicuously 

smaller  ventral  protuberance  of  the  post- 
petiole.  It  differs  from  P.  caHfornicus 

in  its  larger  size,  deeper  coloring,  the 

extent  of  the  clypeal  excision,  smooth 

posterior  angles  oLHie  head  and  blunter 

petiolar  node,    v 

Although  it  is  very  easy  at  first  sight 

to  confound  P.  sancfi-liyaciiithi  \i\i\\  P. 

mo/t'facicits,  which  occurs  in  the  same 
locality,  this  is  not  the  case  with  tlie 

nests  of  the  two  species.  Instead  of 

huge  gravel  cones  or  extensive  discs,  the 

former  species  builds  only  small.  Hat, 

dirt-cones,  sometimes  in  close  clusters  of 

two,  three  or  four,  and  each  measuring 

not  more  than  4-8  inches  across,  with  a 

central  perforation  about  \  inch  in  diam- 
eter. The  periphery  of  eacli  mound  is 

often  covered  with  a  thick  layer  of  chaff 

and  other  vegetable  debris  which  has 

been  cast  away  by  the  ants  and  may  be- 
come the  abode  of  colonies  of  termites. 

The  nests  are  much  less  populous  than 

those  of  P.  molefaciens. 

PoGONOMYRMEX      BARBATUS       F.       Smith 

var.  NiGRESCENS,  var.  nov. 

The  worker  of  this  striking  variety 

differs  from  the  typical  barbatus  of 

Mexico  in  its  smaller  size  and  the  deep 

reddish  black  coloration,  not  only  of  the 

head  and  thorax  as  in  the  Mexican  form, 

but  also  of  the  antennal  scape,  petiole, 

postpetiole,  gaster  and  femora.  The 

tip  of  the  gaster  is  very  nearly  as  dark 
as  the  base.  Mandibles,  funiculus,  tibiae, 

tarsi  and  peduncle  of  petiole  deep  fer- 
ruginous red.     Sculpture  like  that  of  the 
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typical  l>aii)a/!n\  the  rugae  being  often 

very  coarse  and  irregular  on  the  prono- 
tum.  Coarse  hair  covering  the  body 

grayish  white ;  beard  rather  scanty  and 

almost  absent  in  several  of  the  speci- 
mens. 

Described  from  14  workers  kindly 

given  me  by  Mr.  A.  M.  Ferguson.  They 

were  collected  at  Eagle  Pass,  Tex.  by 

a  lady  who  found  them  carrying  away 

the  buds  of  the  singular  gnetaceous 

Ephedra  aiitisypJiilitica.  Two  other 

specimens  which  evidently  represent  a 

transition  to  P.  harbatus  var.  inarfcnsis 

Wheeler  were  collected  at  Mesa  Negra, 

San  Ildefonso,  New  Me.xico  by  Mr.  E.  L. 

Hewitt  and  Miss  Ruth  Reynolds.  In 

these  specimens  the  petiole  and  post- 

petiole  are  red,  the  former  being  dis- 
tinctly grooved  longitudinally.  The 

beard  is  well  developed,  v 

The  addition  of  the  preceding  variety 

and  two  species  to  our  fauna  leads  me 

to  revise  my  recently  published  table  of 

the  North  American  Pogonomyrmcx* 
A  third  species,  P.  schmitti  from  Hayti 

has  also  been  recently  described  by 
Forel.t  As  this  West  Indian  species, 
the  Texan  imbcrbicitlns  Wheeler  and  the 

Brazilian  niigcUi  Forel  form  a  compact 

group  of  forms  more  closely  related  to 

one  another  (in  size,  sculpture,  absence 

of  beard,  etc.)  than  to  any  other  species 

of  the  genus,  they  may  be  included 

in  a  distinct  subgenus  for  which  I 

would  propose  the  name  Ep/icbomyrmex. 

*  Am.  Natur.  Vol  XXXVI  No.  422,  1902,  pp.  97-99. 

t  Ann.  See.  Entomol.  Belg.  Tome  XLV,  1901,  pp.  339- 

340. 

Pogonomyrmcx  sc/isu  Into  would  then 

comprise  the  species  of  the  genus  prop- 
er, the  subgenus  Janetia  Forel  (with  the 

single  species  /.  mayri  Forel  from 

Colombia)  and  the  subgenus  here  pro- 
posed. The  workers  of  the  nine  known 

North  American  species  of  Pogoiiomyrmex 

may  be  distributed  as  follows  : 

*Sniall  species,  less  than  5  mm.  long ; 
under  surface  of  head  without  a  beard  of 

long  recurved  hairs  ;  epinotum  with  four 

spines  ;  head,  thorax  and  petiole  reticu- 
late-rugose. {Ephcbomyrmcx,  subgen. 

nov.) 

1.  Color      red  —   iinhcrbiciilKS 
Wheeler. 

2.  Color  black —  sc/unittiYoreX. 

*Large  species,  more  than  5  mm.  long ; 
under  surface  of  head  with  beard  of  long 

recurved  hairs;  epinotum  unarmed  or  with 

only  two  spines ;  head  and  thorax  fine- 

ly rugose,  the  rugae  parallel  and  not  dis- 
tinctly reticulate.   {Pogonomyrmcx  s.  str.) 

t  Epinotum  with  a  pair  of  spines. 

§  Posterior  angles  of  head  smooth 

and     shiniiig.     Sculpture    of    head 

and  thorax  very  fine.      c/cscr/onim, 

sp.  nov. 
§§  Posterior  angles  of  head  not 
smooth  and  shining.  Sculpture 

coarser. 

A.    Head      evenly      and     finely 

rugose,  rugae  but  little  divergent 

posteriorly,  without  distinct  inter- 
rugal  sculpture,      barbatus  Smith. 

I.   Head,     thorax    and  legs 

black ;     petiole,    postpetiole 

and  gaster  red. 
barbatus  Sm  {typicaf). 
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2.  Cephalic  rugae  finer  and 

denser,  body  ferruginous 
througiiout. 

var.  molcfaciciis  Buckley. 

3.  Head  and  thorax  brown- 
ish red,  gaster  in  part  or 

entirely  brown,  rugosity  as  in 
No.    2   or  somewhat  coarser. 

VM.  fu Status  Emery. 

4.  Rugosity  a  little  coarser 
than  in  No.  i  ;  head,  thorax 

and  legs  black,  petiole  and 

postpetiole  brown,  abdomen 

red,  node  of  petiole  longitu- 
dinally rugose. 

var.  marfcnsis  Wheeler. 

5.  Color  reddish  black,  ped- 
uncle of  petiole,  tibiae,  tarsi 

and  funiculus  red  ;  sculpture 

as  in  no.   i .  ;    beard  scanty. 

var.  iiigixsceiis,  var.  nov. 
6.  Head  and  thorax  much 

more  coarsely  rugose  than  in 

Nos.  1-4.  Rugae  irregular 

in  direction  on  the  pro- 
and  mesonotum,  transverse 
elsewhere  on  the  thorax. 

Petiole  rather  coarsely  and 

irregularly  rugose ;  its  ped- 
uncle shorter  than  in  No.  i  ; 

postpetiole   rugose-punctate. 
subsp.  ri/i;os!is  Emery. 

B.  Head  less  densely  rugose ; 

the  rugae  distinctly  divergent 

posteriorly  ;  interrugal  spaces 

densely  and  distinctly  foveolate- 

punctate. 
a.  Ventral   surface    of    petiole 

without   a   distinct     tooth;    iii- 

fraspinal    facet    of     epinotum 

rugose,  scarcely  shining. 
occidentalis  Cresson. 

1.  Head  opaque,  interrugal 

punctures  very  distinct. 
occidentalis  Cr.  (typical). 

2.  Head  more  shining,  in- 

terrugal punctures  less  pro- 
nounced ;  petiole  less  opaque 

than  in  No.  i. 

var.  subnitidns  Emery. 

b.  Petiole  with  a  distinct  tooth 

below ;  intraspinal  facet  of 

epinotum  shining,  without 

rugae.  subdciitatus  Mayr. 

t  t  Epinotum  without  spines. 

§  Posterior  angles  of  head  smooth 

and  shining;  clypeus  deeply  ex- 
cised, sancti-hyacinthi,  sp.  nov. 

§  §  Posterior  angles  of  head  not 

smooth  and  shining ;  clypeus  not 

deeply  excised. 
a.  Interrugal  spaces  of  head 

indistinctly  and  confluently 

punctate  ;  workers  mono- 
morphic.    califoriiictts  Buckley. 

1.  Color  yellowish  red, 

peduncle  of  petiole  about 
the  same  length  as  the  node  ; 

postpetiole  as  high  as  long. 
califoniicus  Buckley  (typical). 

2.  Darker  red:  apical  third 

or  more  of  gaster  black ; 

petiole  and  postpetiole  often 
brown,  the  former  slender, 

its  node  longer  and  less 
erect  with  rounder  or  but 

slightly  pointed  apex. 
var.  cstcianiiis  Perfrande. 
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3.  Yellowish  red,  gaster 

brown  except  at  the  base  ; 

peduncle  shorter  than  the 

very  long  node,  which  is 

pointed  above  ;  postpetiole 

not  as  high  as  long.  Sculp- 
ture fainter  than  in  No.  i, 

petiole  and  postpetiole  punc- 
tate, without  rugae. 

subsp.  longinodis  Emery, 

b.  Interrugal  spaces  of  head 

regularly  foveolate-punctate. 

Color  ferruginous  red.  Work- 
ers polymorphic,  /.  e.  with  size 

of  head  greatly  varying. 
bad  ins  Latr. 

Austin,  Texas,  May  \o,  1902. 

Postscript. 

As  the  result  of  recent  collecting  trips 

in  Central  and  Trans-Pecos,  Texas,  I 

am  able  to  add  the  following  brief  notes 

on  some  of  the  species  of  Pogonuviyrmex 

of  the  above  table  and  on  a  new  species 

and  subspecies  which  came  to  light  too 
late  to  be  included. 

\|  I.  Pogoiw??iyrmex  apache,  sp.  nov. 

This  is  a  fine  orange-yellow  species, 

nearly  as  large  as  barbatns,  with  smooth 

posterior  angles  to  the  head  and  without 

epinotal  spines.  It  is  decidedly  larger 

and  more  robust  than  californicus,  which 

it  resembles  in  sculpturing,  and  the 

cone  of  the  petiole  is  blunter  and  more 

depressed.  It  differs  from  sancti-hyacin- 
tlii  in  coloration  and  in  having  a  less 

deeply  excised  clypeus.  Only  four 
isolated  nests  of  apache  were  seen. 

These  were  excavated  in  the  dry,  stony, 

adobe  soil  about  Fort  Davis  in  Jeff  Davis 

County.  They  were  in  the  form  of 

small  chaff-strewn  mounds,  3-5  inches 

across,  perforated  with  an  entrance 

about  J  inch  in  diameter,  and  containing 

hardly  more  than  25-50  workers.  Near- 
ly all  the  workers  were  busily  engaged 

carrying  home  grass-seeds.  When  run- 
ning they  carried  the  abdomen  in  a 

peculiar  elevated  position. 

V  2.  P.  occidentalis  subsp.  eomanc/ie, 

subsp.  nov.  This  form  differs  from  the 

typical  oceidetttalis  and  resembles  suhniti- 
diis  Emery  in  the  less  opaque  surface 

of  the  head  and  thorax.  It  is  mainly 

distinguished,  however,  by  the  very  short 

epinotal  spines,  which  are  hardly  half  as 

long  as  those  of  the  typical  form.  It 
was  discovered  near  Milano,  Millan 

County,  in  the  sandy  soil  of  the  open 

post-oak  woods.  Here  it  constructs 
small  mound-nests  not  more  than  4-6 

inches  across  and  very  unlike  the  great 

gravel  cones  constructed  by  the  typical 

form  in  Wyoming  and  Colorado.  There 

were  not  more  than  50  ants  in  a  nest. 

At  Langtry,  in  Valverde  County,  small 

colonies  of  the  typical  occidentalis  were 

seen  inhabiting  similar  nests  on  a  sandy 

spot  in  the  Caiion  of  the  Rio  Grande. 

3.  P.  sancti-hyacinthi.  This  species 

is  common  at  P"ort  Davis,  where  it  builds 
small  obscure  nests  among  the  disinte- 

grating volcanic  rocks  on  the  summit  of 

the  "  Crouching  Lion  "  (altitude  about 
5400  ft.).  While  running  this  species 

does  not  carry  the  abdomen  conspicu- 

ously erect. 
4.  P.  dcscrtorum.     Several  fine  nests 
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of  this  species  were  seen  at  Langtry, 

both  in  the  sandy  soil  of  the  Rio  Grande 

Cafion  and  in  the  stony  adoise  on  tlie 
desert  hills.  These  nests  were  more 

populous  than  those  observed  in  Presidio 

County  during  the  winter  of  1901.  They 

sometimes  contained  upwards  »f  a  hun- 
dred workers.  While  running  the  ants 

carry  the  abdomen  in  a  peculiar  erect 

position. 

5.  P.  californicHs.  This  species,  not 
before  recorded  from  Texas,  is  common 

on  the  sandy  soil  of  the  desert  near  the 

cemetery  at  Marfa,  Presidio  County. 
The  colonies  are  smaller  than  those  of 

P.  desertorum.  It  is  impossible  to  find 

the  entrance  to  the  obscure  nest,  a  small 

hole  in  the  ground,  without  tracing  for- 
aging ants  on  their  return  journey.  The 

insects  run  with  conspicuously  elevated 

abdomen.     They  sting  severely. 

6.  P.  barbatus  var.  nigrescens.  This 

variety  is  not  uncommon  at  Del  Rio, 

Langtry,  Toronto,  near  Alpine,  and  at 

Fort  Davis.  It  sometimes  builds  a  gravel 
disc  like  other  varieties  of  barbatus,  but 

at  Del  Rio  and  Langtry  it  was  found 

inhabiting  small  obscure  nests  in  the 

stony  adobe  soil,  without  making  any 

effort  to  clear  away  the  vegetation  about 
the  entrance.  Some  of  the  nests  were 

even  excavated  about  the  roots  of  the 

small  desert  acacias,  a  most  unusual 
habit  for  barbatus.  The  males  and 

females,  which  were  abundant  during 

early  June  at  Fort  Davis,  are  deep  fer- 
ruginous red  throughout. 

7.  P.  barbatus  var.  marfcnsis.  In 

this  form  the  males  and  females  are  col- 

ored like  the  workers,  i.  e.  the  head  and 

thorax  are  black,  the  gaster  bright  red. 

The  microergates  of  incipient  nests  have 

the  same  coloratio-n  as  the  large  workers 

of  old  nests.  P.  marfensis  is  the  domi- 

nant Pogonomyrmex  in  Brewster  and 
Presidio  Counties  at  or  below  an  altitude 

of  5000  ft.,  where  it  makes  huge  gravel 

discs.  So  far  as  my  observations  extend, 

the  variety  mokfaciens  does  not  occur  in 

these  counties.  The  variety  nigrescens 

lives  at  a  higher  altitude  (above  5000 

ft.)  except  further  east  (at  Del  Rio  and 

Langtry)  where  it  shares  the  lower  open 

country  with  molefaeicns. 

R0CK.FORD,  Illinois,  July  12th,  1902. 

Notes. —  Mr.  Walter  De.-ine  observed  a 

worn  specimen  of  Basilarcltia  tirl/iciiu's  in 
Caniliridce,  Mass.,  July  14. 

Cryptorliynchiis  tapathi  Lin  lid  is  to  be 
recorded  from  N.  H.  and  Maine  ;  in  Maine 

Mr.  J.  G.  Jack  has  fonnd  it  very  abundant 
on  wilk>\vs  and  poplars  at  York. 

In  a  Revision  of  the  Cicindelidae  of  Boreal 

America  (Trans.  Anier.  ent.  soc,  1902,  vol. 

28,  p.  q3-iS6,  pi.  1-4)  Leng  recognizes  four 
genera,  Amblychila  with  three  species,  Onius 
ten  species  and  four  varieties,  Tetracha  two 

species,  Dromochorus  two  species,  and  Ci- 
cindela  seventy-three  species  and  fifty-five 
varieties,  a  total  of  ninety  species  and  fifty- 
nine  varieties.  Five  new  species  and  ten 

new  varieties  aie  described.  Plate  i  plots 
the  distribution  of  the  species  and  varieties 
of  Omus,  with  the  exception  of  O.  inonlantis, 

in  California;  plate  2  shows  the  variation 
of  the  labrum,  the  form  of  the  mandible, 

the  apex  of  the  elytra,  and  types  of  elvtral 
maculation,  and  on  plates  3  and  4  the  elylral 

inarkings  of  53  species  and  20  varieties  of 
Cicindela  are  figured. 
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GROUP    CHARACTERISTICS   OF    SOME    NORTH    AMERICAN    BUT- 

TERFLIES —  III. 

BY    SAMUEL     H.    SCUDDER,    CAMBRIDGE,     MASS. 

Tasitia  Moore. 

Chrysalis:  Slenderer  in  the  thoracic 

region  than  in  Anosia  with  stouter  and 

more  prominent  ocellar  tubercles,  and 
with  the  semicircles  of  raised  points  on 

third  abdominal  segment  oblique  when 

pendent. 

T.  berenice  Cram.  {Pap.  gilippus  Sm.- 

Abb.).  Butterfly  :  Wings  dark  reddish  choco- 
late on  both  surfaces  broadly  bordered  with 

blackish,  the  veins  darker  especially  beneath 

where  they  are  often  narrowly  edged  with 
white  or,  above,  with  steel  gray;  the  black 
border  more  or  less  dotted  with  white  and  on 

the  fore  wings  followed  within  by  a  row  of 

white  spots,  besides  which  two  parallel 

oblique  rows  of  white  spots  cross  the  apical 
half  of  the  wing,  the  inner  just  outside  the 

cell,  and  similar  spots  are  found  in  the  mid- 
dle of  the  median  interspaces  of  the  same 

wings.  Expanse  of  wings  So  mm.  Egg: 
Unknown.  Caterpillar  at  birth:  Unknown. 

Mature  caterpillar:  Whitish  violet  witli 

transverse  deeper  lines,  and  next  the  anterior 

margins  of  the  segments  a  transverse  reddish 
brown  band  enclosing  a  narrow  yellow  stripe  ; 

filaments  brown  purple.  Length  55  mm. 

Feeds  on  Asclef>ias  atnplexicaulis,A.  obtusifo- 
lia,  GoHolobus  /lirsutus.  Chrysalis:  Deli- 

cate green,  the  raised  points  golden,  those  of 
the  tliird  abdominal  segment  black  on  the 
anterior  face  set  in  a  blue  band.  Length  22 
mm. —  Southernmost  United  States,  as  far 

west  as  New  Mexico  and  Arizona. 

T.  strigosa  Bates.  Butterfly  :  Differs  from 

the  preceding,  of  which  it  may  be  only  a 

geographical  race,  principally  in  the  slightly 
lii;hter    ground    color    and   the  considerably 

larger  size  of  the  round  white  spots  crossing 
the  apical  half  of  tlie  fore  wing,  not  including 

those  upon  or  next  the  marginal  black  band  ; 
the  black  veins  of  the  under  side  of  the  hind 

wings  are  also  more  widely  margined  with  a 
white  flecking.  Expanse  of  wings  70  mm. 

Early  stages  unknown. —  Texas. 
Tribe  Ithomyini. 

Butterfly :  Males  provided  in  most 

(all?)  genera  with  an  erect  row  of 
odoriferous  hairs  along  the  subcostal 

nervure  of  the  hind  wings,  but  no 

pockets  or  patches  of  androconia. 
Females  with  relatively  long  and  not 

enlarged  fore  tarsi.  Egg'-  (Not  known 
sufficiently  to  distinguish  them  from 

Limnaini.)  Cati.rpiUar  at  birth :  The 

body  segments  provided  with  no  other 
elevations  than  those  on  which  the 

ranged  bristles  are  seated.  Mature  cat- 
erpillar: Body  furnished  with  fleshy 

short  and  stout  appendages  and  also 

with  small  papillae ;  markings  transverse 

and  longitudinal.  Feeds  on  Solanaceae. 

Chrysalis  :  Not  dorsally  tumid  on  abdo- 

men, the  mesothorax  unusually  promi- 

nent. 

Synopsis  of  the  genera. 

I.  Dynothea.  Butterfly:  Last  joint 

of  palpi  minute.  Fore  wings  opaque, 

less  than  twice  as  long  as  broad.  Egg  : 

Unknown.  Caterpillar  at  birth:  Ranged 

appendages  short,  slightly  bent,  con- 
tinuing into  the  second  stage.     Mature 
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caterpillar  :  Naked  and  without  append- 
ages (?).  Chrysalis  :  Plump,  with 

strongly  protuberant  wing-cases  and 
mesonotum. 

2.  MechaNitis.  Butterfly.  Last 

joint  of  palpi  minute.  Fore  wings 

opaque,  much  more  than  twice  as  long 

as  broad.  Egg:  Imperfectly  known; 
laid  in  clusters.  Caterpillar  at  birth: 

Ranged  appendages  moderately  long, 

pointed,  not  restricted  to  first  stage.  Ma- 
ture caterpillar  :  Furnished  with  a  series 

of  thick  fieshy  appendages  on  the  lower 

sides  of  the  body.  Chrysalis  :  Elongate 

with  somewhat  protuberant  mesonotum 

and  scarcely  protuberant  wing-cases. 

3.  DiRCENNA.  Butterfly :  -"LasX.  joint 
of  palpi  conspicuous.  Fore  wings  trans- 

parent, much  more  than  twice  as  long 

as  broad.  Egg:  Unknown.  Cater- 
pillar at  birth  :  Ranged  appendages  long, 

slightly  bent,  restricted  to  first  stage. 
Mature  caterpillar:  Covered  with  pile. 

Chrysalis  :    Similar  to  that  of  Dynothea. 

Two  species  of  Hymenitis  have  been 
credited  to  our  southern  border,  but 

probably  on  insufficient  grounds:  liia- 

phaiia,  said  to  occur  "from  Brazil  to 

Virginia  "  ;  and  phono  given  by  Geyer 
as  from  Florida ;  neither  assertion  has 
been  verified. 

Dynothea  Reakirt. 

Butterfly :    Palpi  thinly  clothed,  with 

first  and  second  joints  subequal  and  long, 

third  very  short ;  antennae  half  as  long 
as  fore  wings.  Wings  opaque  ;  fore 

wings  less  than  twice  as  long  as  broad, 
the  recurrent  nervule  in  discoidal  cell 

originating  between  the  two  lower  sub- 
costal nervules.  Femur  of  male  longer 

than  the  co.xa.  Egg:  Unknown.  Cat- 

erpillar at  birth :  Ranged  appendages 

shorter  than  in  the  other  genera,  slightly 

bent,  continuing  into  the  second  stage. 

Mature  caterpillar :  Naked  and  without 

appendages  (?),  with  a  stigmatal  band. 

Chiysalis  :  The  wing-cases  are  strongly 
protuberant  along  the  ventral  line  and 

the  mesonotum  similarly  protuberant 

along  the  dorsal,  in  each  case  roundly 

rectangulate;  and  thereby,  as  seen  on  a 

side  view,  the  anterior  end  of  the  body 

is  bent  at  an  angle  of  nearly  So°  ;  abdo- 
men short  conical. 

D.  lycaste  Kabr.  (Ceraiiiiia  ipliiatiassa 
Doubl.  etc.).  Biittcrfly:  Wings  tawny  orange, 
with  similar  marliings  above  and  beneatli. 

Fore  wings  mostly  blackish  outside  the  dis- 
coidal cell  and  interspace  beneath  it,  w  ith  a 

large  obliqne  long  squarish  black  spot  in  the 
cell,  large  unequal  oval  orange  spots  in  the 
median  interspaces  and  a  large  oblique  broad 

saffron  band  nearly-  crossing  the  apical  half 
of  the  wing.  Hind  wings  margined  with  a 
narrow  hinulate  black  band  ;  an  equally 

broad  black  loop  open  on  the  inner  margin 

crosses  the  wing  enclosing  subapically  a 
small  black  spot  at  the  apex  of  the  cell. 

Expanse  50  mm.  Early  stages:  Unknown. 
—  Southern  California. 



396 PSYCHE. 
[September,  1Q02 

LIFE    HISTORIES   OF    NORTH    AMERICAN   GEOM ETRI DAB.  —  XXXV. 

BY    HARRISON    G.    DYAR,    WASHINGTON,    D.    C. 

Corypliista   badiaria  Ily.      Edw. 

Egg.  Elliptical,  roundecl,  two  sides  flat- 
tened, wedge  shaped,  the  large  end  truncate 

for  a  small  space,  all  without  sharp  angles  ; 

coarsely  hexagonal ly  reticulate,  the  lines 
raised,  broad,  rounded,  the  spaces  between 

forming  flat  hexagons,  rather  regular ;  all 

pale  yellow  ;  size  .9  X  -6  X  -5  mm. 
Stage  I.  Head  round,  erect,  scarcely 

bilobed  ;  luteous,  shining  ;  ocelli  black,  mouth 

brown;  width  about. 4  mm.  Body  cylindri- 
cal, normal,  short,  the  segments  not  elongate 

but  the  ends  somewhat  contracted;  all  trans- 
lucent yellowish,  the  food  showing  faintly 

green  ;  not  shining.  No  shields  differenti- 
ated ;  tubercles  and  setae  minute,  black.  Seg- 

ments slightly  folded,  whitish  ;  feet  pale, 
normal;  no  markings.  Later  very  faint,  fine, 
whitish  subdorsal  and  lateral  lines,  joints  10 

to   13  subdorsally  shaded  with  dull  reddish. 
Stage  II.  Head  round,  thick,  erect, 

slightly  bilobed,  pale  pinkish  flesh  color; 
width  .7  mm.  Body  moderate,  rather  thick, 
incisures  a  little  depressed,  uniform,  smooth. 

Tubercles  slightly  elevated,  a  little  blackish  ; 
setae  rather  long,  dark.  Olivaceous  green, 

a  fine  addorsal  whitish  line ;  a  broad,  sub- 

dorso-lateral,  olive  gray  shade-band  ;  sub- 
stigmatal  band  broad,  whitish  ;  venter  dusky 

shaded.     B'eet  pale  sordid  green,  normal. 

Stage  III.  Head  rounded,  bilobed,  free, 

pale  red,  yelloAvish  in  the  sutures  ;  width  1.2 
mm.  Body  cylindrical,  robust,  uniform, 
smooth  ;  black,  shields  a  shade  redder  ;  dorsal 

space  diluted  luteous.  Addorsal  and  subdor- 
sal broken,  narrow  obscure  white  lines  ;  broad 

stigmatal  white  line,  from  tubercle  iii  to  v, 

geminate,  luteous  filled,  yellow  about  the 

spiracle  ;  a  white  line  to  anal  foot.  Venter 
somewhat  diluted.  Tubercles  small,  round, 

black  ;  feet  black,  abdominal  claspers  reddish. 

Setae  dark,  fine,  obscure.     Not  shining. 

Stage  IV.  Head  shining  orange  ;  width 

2  mm.  Bod^'  robust,  the  ends  somewhat 
smaller.  Purplish  black,  dorsal  lines  broken, 
nearly  absent ;  stigmatal  white  band  enlarged 

on  the  segments  a  little,  yellow  at  the  spira- 
cles, luteous  dotted  centrally.  Feet,  except 

the  shield  of  joint  13,  reddish.  Tubercles 
small,  black  ;  a  white  line  on  the  foot  joint  13. 

Pupation  in  the  ground,  or  between  leaves. 
Food  plant.  The  larvae  were  found  only 

on  Berbcris  refens  and  would  eat  no  other 
plant.  Several  brooded;  imago  emerged  June 

iSth.  Eggs  from  captured  $  ?  June  20  and 

July  7th.  Larvae  from  various  places  in  the 
foothills  of  the  Rocky  Mountains;  back  of 
Golden  and  Boulder,  Colorado  and  in  the 

Platte  Canyon. 

A.  SMITH  &  SONS,  146-148  WILLIAM  ST.,  New  York. 
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THE     INVERTED     HYPOPYGIUM     OF    DASYLLIS    AND    LAPHRIA. 

BY  RORERT  E.  SNODGRASS,  PULLMAN,  WASH. 

The  Asilid  genera  Dasyllis  and 

Laphria  present  the  curious  anomoly  of 

having  the  hypopygium,  i.  e.,  the  ninth 

segment  of  the  male,  inverted.  Figures 

I  and  lo  clearly  show  this  condition  in 

D.  grossii  and  D.flavicollis. 
The  writer  is  indebted  to  Professor 

J.  M.  Aldrich,  of  the  University  of  Idaho, 
for  named  material  on  which  the  fol- 

lowing descriptions  are  based. 

The  hypopygium  consists  of  a  large 

ovate  structure  carried  by  its  larger  end 

on  a  comparatively  narrow  neck  formed 

of  the  seventh  and  eightli  abdominal 

segments  and  their  intervening  mem- 

branes (Fig.  lo).  Within  the  hypopy- 

gium is  a  large  cavity,  the  genital  cham- 
ber, opening  posteriorly.  It  has  a  thick 

swollen  floor  on  which  is  carried  the  in- 

tromittent  organ,  and  thin  dorsal  and 

lateral  walls.  The  dorsal  wall  presents 

a  large  median  notch  reaching  forward 

almost  to  the  base  of  the  hypopygium. 

The  lateral  walls  are  similarly,  but  less 

deeply,  notched. 

The  lower  part  of  the  hypopygium  is 

the  ninth  tergum  (IX  t.).  It  consists  of 

a  large  convex  plate,  oval  to  elongate- 
ovate  in  ventral  view,  with  the  smaller 

posterior   end  truncate.     The  posterior 

end  may  be  also  deeply  notched  as  in 

D.  grossa  (Fig.  4)  or  it  may  be  but 

slightly  concave  as  in  D.  flavicollis  and 
Z.  vultur. 

The  upper  and  lateral  parts  of  the 

hypopygium  consist  of  the  ninth  sternum 
(IX  s.).  On  account  of  the  dorsal  and 

lateral  notches  of  the  hypopygium,  the 

sternum  has  tlie  form  of  a  basal  semi- 

circular plate  with  two  large  dorso-lateral 
lobes  projecting  backward  (Figs,  i,  2,  4 

and  10,  IX  s.)  Each  of  these  lobes 

carries,  within  the  genital  chamber,  two 

pairs  of  large  movably  attached  ap- 
pendages ((7  and  /').  One  pair  {a)  is 

lateral  and  is  articulated  to  the  dorsal 

edge  of  the  lateral  notch  of  the  hypopy- 

gium (Figs.  1,5  and  10,  a).  Each  of 

these  (Fig.  9)  is  laterally  fiattei'ksd  and 
strongly  curved  dorsally,  where  it  ends 
in  one  or  two  heavy  claws  that  project 

out  of  the  dorsal  notch.  The  other  pair 

(/')  is  dorsal  and  is  born  by  two  lobes  at 
the  anterior  angles  of  tlie  dorsal  notch  of 

the  hypopygium  (Figs.  2  and  5,/').  These 
appendages  (Fig.  8)  vary  considerably 

in  shape.  They  are  generally  bent  some- 
what laterally.  In  some  species  they 

are  expanded  basally,  in  others  termin- 

ally ;   in    some  they    are    prong-like,    in 
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Others  they  are  spoon-shaped.  In  L. 
viiltur  the  tip  of  each  is  formed  of  three 

plates  set  at  right  angles  to  one  another. 

The  penis  (Figs.  6,  7  and  \\,pen.^  is 
a  chitinous  tube  terminating  in  three 

slender  prongs.  Apparently  the  seminal 

passage  divides  into  three  tubes  at  the 

bases  of  these  and  opens  by  three  ap- 
ertures at  their  tips.  The  penis  (Fig.  6) 

is  carried  on  an  elevated  support  (Fig.  7) 

on  the  floor  of  the  genital  chamber.  The 

three  terminal  prongs  project  posteriorly 

from  the  latter  over  the  tenth  segment. 

Attached  to  the  interior  of  the  support 

is  a  large  muscle  apodeme  (Fig.  1 1,  <?/.). 

On  account  of  the  inverted  position  of 

the  ninth  segment,  the  tenth  segment 

(X)  comes  to  lie  below  the  mouth  of  the 

genital  chamber  instead  of,  as  normally, 

above  it.  It  is  composed  of  the  ordinary 

characteristic  parts.  There  is  a  divided 

suranal  plate  (so)  lying  here  bcloiv 

the  anus,  and  two  elongated  podical 

plates  {pO({)  lying  above  the  anus. 

The  eighth  segment  is  partially  rudi- 
mentary. It  consists  of  a  narrow  curved 

bar  forming  the  dorsal  and  lateral  parts 

(Figs.  3  and  10,  VIII  j)  ,  and  of  a  small 

plate  (Figs,  i,  3,  4  and  10,  VIII  t)  ap- 
plied to  the  right  lower  aspect  of  the 

base  of  the  hypopygium.  The  eighth 

segment  is  symmetrical  in  shape  but 

asymmetrical  in  position.  Normally  it 
is  almost  hidden  within  the  seventh 

segment  (Fig.  i). 

The  rectum  lies  in  the  right  side  of 

the  body  cavity  of  the  hypopygium,  turn- 

ing in  mesially  at  the  base  of  the  tenth 

or  anal  segment.  Hence,  the  hypopyg- 
ium must  have  revolved  to  the  right 

from  above.  If  this  is  so,  then  the 

small  dextro-ventral  plate  of  the  eighth 

segment  is  probably  the  eighth  tergum 

which  has  revolved  through  only  about 

150°.  The  seventh  segment  is  normal, 
the  revolution  having  taken  place  en- 

tirely back  of  it.  It  is  small  and  is 

mostly  concealed  within  the  sixth 

segment. 

Explanation  of  Plate  . 

Fig.  I,  Dasy/tis  grossa,  lateral  view  of 

hypopygium  ;  Fig.  2,  D.  grossa,  dorsal 
view  of  hypopygium  ;  Fig.  3,  D.  grossa, 

eighth  segment ;  Fig.  4,  D.  grossa,  ven- 
tral view  of  hypopygium  ;  Fig.  5,  D. 

postieata,  interior  view  of  right  half  of 

ninth  sternum,  showing  attachments  of 

appendages  (zand  l> ;  Fig.  6,  D.  postieata, 

dorsal  view  of  penis;  P"ig.  7,  D.  grossa, 
lateral  view  of  ninth  tergum  and  penis, 

and  tenth  segment ;  Fig.  8,  D.  grossa, 

appendages  l> ;  Fig.  9,  D.  grossa,  ap- 
pendage a ;  Fig.  i  o,  D.  flavicollis,  lateral 

view  of  hypopygium;  Fig.  11,  D.flavi- 
eollis,  lateral  view  of  penis  and  its  sup- 

port. VI  /,  VII  /,  VIII  /,  IX  /,  sixth  to 

ninth  abdominal  terga ;  VI  s,  VII  j-, 
VIII  s,  IX  s,  sixth  to  ninth  abdominal 

sterna;  X  tenth  segment;  a,  lateral 

appendage  of  ninth  sternum  ;  b,  dorsal 

appendages  of  ninth  sternum;  pen, 

penis  ;  ap,  apodeme  ;  sa,  suranal  plate  ; 

pod,  podical  plates. 
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THE   ASSOCIATION    OF    COCCIDAE. 

BY    GEO.    R.    KING,    LAWRENCE,    MASS. 

The  present  paper  is  intended  to  give 

a  list  of  such  Co<i-idac  as  are  known  to  the 
writer  from  published  or  unpublished 
records  to  have  been  found  associated 

together  on  the  same  food  plant,  or  in 

ants'  nests,  etc.  Incomplete  as  it  must 
be,  it  will  show  to  some  extent  the  diffi- 

culty which  accompanies  the  identifica- 
tion of  species  of  the  same  genus  so 

found,  these  being  often  closely  allied. 

Furthermore  it  will  be  seen  how  diffi- 

cult it  is  to  treat  the  infested  plants  with 
insecticides,  for  as  a  matter  of  fact  in 

some  instances,  the  treatment  for  one 

would  not  do  for  the  other,  therefore 

various  means  have  to  be  adopted. 

It  has  been  asked  in  the  writers  hear- 

ing many  times  "are  varieties  produced 
by  the  association  of  two  or  more  species 

living  together  on  the  same  food  plant." 
Such  questions  are  usually  asked  by 

individuals  who  having  read  somewhat 

superficially  the  writings  of  popular 

authors  upon  evolution  and  general 

biology  assume  a  more  perfect  knowl- 
edge than  the  entomologist  who  has 

made  such  investigations  the  study  of 
his  life. 

So  far  as  I  know  no  varieties  have 

been  found  in  the  Coccidac,  which  could 
be  said  to  have  been  the  result  of  two  or 

more  species  living  together. 

There  are  however  means  whereby 

this  could  be  proved,  provided  one  had 

the  time  to  devote  to  it,  and  the  results 

would  no  doubt  be  of  much  value  to 
science. 

1  well  remember  many  years  ago  while 

in  conversation  with  Dr.  Hagen  then  at 
Harvard,  what  he  said  to  me  when  I 

asked  him  if  in  his  opinion  there  were 

any  new  species  of  recent  origin.  His 

reply  was  "you  will  not  live  long  enough 
to  find  one."  We,  of  course,  are  con- 

stantly finding  and  describing  new  spe- 
cies and  varieties  ;  but  these  we  believe 

have  been  in  existence  for  a  long  time 

but  only  of  recent  discovery  and  are 

more  frequently  found  in  localities  wliich 

have  been  little  worked  up.  It  would 
indeed  be  of  much  interest  if  some  one 

would  try  to  find  whether  or  not  a  male 
coccid  would  mate  with  a  female  not  of 

its  own  kin. 

The  following  citations  for  the  most 

part  are  records  made  by  I'rof.  Cock- 
erell  although  several  are  from  various 

authors  including  myself.  .Some  appear 
here  for  the  first  time. 

Lccaniuin  pseudhcsperidinii  Ckll.  and 

Diaspis  boisdiivalii  Sign.  Associated 

together  on  Cciifkya  in  a  greenhouse  at 
Ottawa  Canada.  The  later  species  D. 

boisdnTalii  has  hitherto  been  placed  in 

the  genus  Aiilacispis.  Prof.  Cockerell 
writes  me  that  Mr.  Newstead  siiows  that 

it  should  be  placed  in  the  Diaspis. 

Lecanu7ii  hcspcndiim  L.  Pulvinniici 

floccifcra  West  (P.  brassiac)  and  Hcmi- 
c/iioihispis     aspidistiae     Sign.     Cited    as 
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Chionaspis  brazilicnsis  Sign,  are  found  to- 
gether on  leaves  of  an  orchid  in  Trinidad. 

Lecanium  hcspcridum  L.  and  a  Piilviiia- 

ria  sp.  on  leaves  of  '''' fitoloca  "  at  Monte- 
rey, Mexico. 

Lccauiiitn  baccharidis  Ckll.  and  Alytil- 
aspis  pcrlonga  Ckll.  on  twigs  and 

branches  of  Baci/iaris  at  Campinas, 
Brazil. 

Lecanium  longutum  IJougl.  and  Z. 
melaleucae  Mask,  on  leaves  of  Monstcra 

deliciosa  in  the  Harvard  botanical  green- 
house at  Cambridge,  Mass. 

Lecanium  sp.  Ceraplastcs  sp.  young 

of  Aspidiotiis  articulatus  Marg.  and  A. 

pcrsonatiii  Comst.  on  leaves  of  Anacnr- 
diitm  occidcntalis  at  Kingston,  Jamaica. 

Lecanium  sp.  Ceroplastes  floi  idensis 

Comst.  and  Parlatoria  sp.  on  Anthni-ium 
lanccolatum  at  Kingston,  Jamaica. 

Lecanium  mangifcrae  Green  and  Vin- 

sonia  stellifcra  Westw.  on  leaves  of  Bam- 
hflsa  ma/accencis  at  Kingston,  Jamaica. 

Lecanium  mangifcrae  Green.    Saissetia 

oleae  Bern.  Ceroplastes  floridensis  Comst. 

Vinsonia  stcllifera  Westw.  and  Aspidiofus 

persona/us  Comst.  on  leaves  of  Mango  in 

Manchester  square,  Kingston,  Jamaica. 

Leca?iiu}n  hcspci'idmn  L.  and  Saissetia 
oleae  Bern,  on  Hippeastrum  equestre  at 

Kingston,  Jamaica. 

Eulecanium  quercitronis  Fitch  and  Chi- 

onaspis americana  Johns  on  Ulmus  ameri- 
cana  at  Springfield,  Mass. 

Eulecanium  caryae  Fitch  and  what  I 

take  to  be  E.  perscae  Fabr.  on  a  peach 

tree  at  Niagara,  Ontario,  Canada. 

Saissetia  oleae  Bern.  Ceroplastes  flori- 
densis   Comst.     and     C.     cirripedifortnis 

Comst.  on  Lignum  vitae  tree  at  Kingston, 

Jamaica.  Saissetia  hcmisphaerica  Targ. 

and  Orthezia  insignis  Dougl.  on  Chrysan- 
themicms  at  Kingston,  Jamaica. 

Saissetia  hcmisphaerica  Targ.  and 

Dactylopius  longispinus  Targ.  on  house 
fern  at  Las  Cruces,  New  Mexico. 

Saissetia  coffeae'i  Walk,  and  Ceroplastes 
myricae  L.  in  Assam  India  on  tea.  S. 

coffeae  may  yet  be  found  to  be  a  valid 
species.  I  received  an  adult  female 

scale  on  leaf  of  coffee  from  Mr.  Adolph 

Hempel  of  Brazil.  The  scale  seems  dif- 
ferent from  those  of  S.  hcmisphaerica  and 

S.  fllicum  but  more  material  must  be 
obtained  before  a  decision  can  be  made. 

Saissetia  hcmisphaerica  Targ.  and 

Aspidiofus  aurantii  Mack  on  Areca  cat- 
echu grown  in  pots  at  Cavalieris  Penn., 

Jamaica. 
Saissetia  hcmisphaerica  Targ.  Diaspis 

zamice  Morgan  (this  is  recorded  as  Aul- 
acaspis  elegans  Leon  but  Mr.  Newstead 

shows  it  to  belong  to  the  Diaspis  Cocker- 
ell  in  litt.)  and  Dactylopius  lofigispinus 

Targ.  on  Cycas  revoluta  under  glass  at 

Springfield,  Massachusetts. 
Ceroplastes  myricae  L.  and  Fiorinia 

theae  ?  on  tea  plant  in  Assam,  Lidia. 

Ceroplastes  irregularis  s.nAPhc?iacoccus 

simplex  King,  onAtriplex  confertifolia  and 

A.  polycarpa  ?    at  Lone  Pine,  California. 

Lcerya  rosae  and  Ceroplastes  depressus 

Ckll.  found  under  bark  of  Lignum  vitae 

tree  at  Kingston,  Jamaica. 

lcerya  montserrateusis  and  Ischnaspis 

longirostris.  Sign  on  a  palm  in  Trinidad. 

Aclerda  japonica  Newst.  and  Antonina 
socialis  Newst.  under  the  leaf  sheath  of 
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Arididiiiaria  japonica  under  glass,  Brox- 
hourne  Herth,  England. 

Ripersia  flavola  Ckll.  and  R.  caiuliii' 
ata  King,  in  ants  nests  in  Massachusetts. 

Aspidiotui  articulatus  Morg.  Mytilas- 
pis  becki  Newm.  and  Chionaspis  citri 
Conist.,  on  leaves  of  lime  in  Trinidad. 

Aspidiotus  articulatus  Morg.  and 

Chrysomphahis  aoiiidiitn  L.  on  orange  at 

Tampico,  Mexico. 

Aspidiotus  yuccarum  Ckll.  and  Dacty- 
lopius  dasy/iriiCkW.  at  the  base  of  leaves 

of  Yutra  data  at  Mesilla  Park,  N.  M. 

Aspidiotus  ancylus  Putn.  and  A.  fer- 
iialdi  Ckll.  on  Glcditschia  triacanthos  in 

Charlesbank  Park.  Mass. 

Aspidiotus  hederac  Vail,  and  Diaspis 

zatniae  Morgan,  on  Cycas  revoluta  in  a 

greenhouse  at  Lawrence,  Mass. 

Aspidiotus  persona/us  Comst.  and 
Hoioardia  hiclavis  Comst.  on  the  skin  of 

orange  (fruit)  from  Colima,  Mexico, 

quarantined  at  San  Francisco,  California. 

Aspidiotus  cryptoanthus  and  Astcrolc- 

canium  I'ariolosum  Ratz.  var  japonicum 
Ckll.  on  Qucnus  i^landiilifcra  from  Japan. 

Aspidiotus  arientalis  Newst  and  Ccro- 
plastes  tnyricae  L.  on  Cycas  revoluta  in 
Assam,  India. 

Aspidiotus  candidulus  Ckll.  and  Xero- 

philaspis  prosopidis  on  leaves  and  twigs 
of  Prosobis  vclutina  at  Tuscon,  Arizona. 

Aspidiotus  forbesi  ]o\\ns  and  A.  ancy- 
lus Putn.  on  crab  apple  and  plum  in 

Kansas. 

Aspidiotus  aurantii  Mask,  and  Aster- 
olecanium  variolosum  Ratz  recorded  as 

a  Planchouia  on  oak  at  Sidney,  New 
South  Wales. 

Aspidiotus  personatus  Comst.  and 

Chrysomphalus  aotiiduni  L.  on  leaves  of 

Anacardium  occidcntale  at  Kingston, 

Jamaica. 
Aspidiotus  aurantii  Mask,  and  Chiy- 

somphalus  aoiiidum  L.  on  Areca  catechu 

grown  in  pots  at  Cavalieris  Pen.,  Jama- 
ica. 

Aspidiotus  articulatus  Morg.  and  Cero- 
plastcs  Jloridcnsis  Comst.  on  leaves  of 

Bruufelsia  amcricana  at  Kingston,  Jama- 
ica. 

Aspidiotus  articulatus  Morg.  and  A. 

personatus  Comst.  on  Cassia  fistula  at 

Kingston,  Jamaica. 

Aspidiotus  articulatus  Morg.  A.  per- 

sonatus Conist.  Puh'inaria  cupaniae 
Ckll.  and  Diaspis  or  Chionaspis  sp.  on 

leaves  of  Chrysophylluni  cainito  in  Man- 
chester Square,  Kingston,  Jamaica. 

Aspidiotus  articulatus  Morg.  A.  perso- 
natus Comst.  Chi ysomphalus  aonidu?n  L. 

and  Ceroplastes  floridensis  Comst.  on 

Ficus  tree  in  the  yard  of  the  Museum  at 

Kingston,  Jamaica.  All  of  the  four  spe- 
cies cited  were  also  found  on  a  young 

banana  tree  out  of  doors  in  Jamaica. 

Aspidiotus  articulatus  Morg.  ./.  per- 
sonatus Comst.  and  Vinsonia  stellifcra 

Westw.  on  leaves  of  Mangifera  iridica 

at  Kingston,  Jamaica. 

Aspidiotus  sp.  and  Dactylopius  longi- 

spinus  Targ.  on  green  mangoes  at  King- 

ston, Jamaica. 

Aspidiotus  articulatus  Morg.  A.  per- 
sonatus Comst.  and  Chrysomphalus 

aonidum  L.  on  leaves  of  N'criuin  olean- 
der at  Kingston,  Jamaica. 

Aspidiotus  articulatus    Morg.   and   A. 
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persoiiatus  Comst.  on  leaves  of  Olea 

hispaiika  in  the  Parade  garden  in  Jama- 
ica and  the  same  species  on  leaves  of 

Pe/sea,  also  on  leaves  of  Punka  gra?ia- 

tum,  Aralia  guilfoyki,  and  Apcrba  tibour- 

boii  in  Jamaica.  The  same  species  to- 

gether with  Asterokcanium  (oliin  Astero- 
diaspis  pustulans  Ckll.  on  leaves  of 

Capania  cdukis  at  Kingston  Jamaica. 

The  same  Aspidiotus  on  Giiaiaciivi 

officinola  and  on  leaves  of  Erythrina  11711- 
brosa  with  Ccrnplastcs  floridcnsis  Comst., 

at  Kingston,  Jamaica.  The  same  three 

species  were  found  on  Melicocca  bijuga 

in  Jamaica. 

Aspidiotus  articulafus  Morg.  Chrysoin- 
phalus  aonidum  L.  and  Pulvinaria 

capaniac  Ckll.  on  Bigno7iia  fiiag/iijica  in 

Jamaica. 

Aspidiotus  persoiiatus  Comst.  A.  artic- 

ulatus  Morg.  and  Chrysomphalus  aoni- 
dum    L.    on    Jasminutn    pubcsccns    and 

A.  personal  us  and  A.  atiiculatus  on 

Lawsonia  inermis  and  Thn'Ctia  ncriifolia 

at  Kingston,  Jamaica. 

Diaspis  arizonicus  Ckll.  and  Xcrophi- 
laspis  prosopidis  Ckll.  on  leaves  and 

branches  on  Prosopis  vctutina.,  Wooton 
near  Kellners  Ranch  several  miles  west 

of  Phoenix,  Arizona. 

Diaspis  ccltidis  Ckll,  and  Pulvinaria 
innunwrabilis  Rathv.  on  Celtis  at  San 

Antonio,  Texas. 

Mytilaspis  glonvcri  Pack,  C/iionaspis 

citri  Comst.   and     Chrysomphalus    aoni- 

dum L.  on  leaves  and  fruit  of  orange  at 

Tampico,  Mexico. 

Mytilaspis  bambusi<ola  Ckll.  and 
Asterokcanium  bambusae  Boisd.  on  stems 

of  bamboo  at  Campinas,  Brazil. 

Mytilaspis  concolor  Ckll.  and  Soleno- 
phora  coloradensis  Ckll.  at  Canon  City, 

Colorado  on  twigs  and  stems  of  Atripkx 
cancscens. 

Mytilaspis  uhni\..  Chionaspis  furfurus 

Fitch  and  Phenacoccus  dcarncssi  King, 

on  an  old  hawthorn  tree  at  London, 

Ontario,  Canada. 

Mytilaspis  ulmi  L.  and  Asterokcanium 

variolosum  Ratz  on  oak  twigs  from 
Germany. 

Mytilaspis  bccki  Newm.  and  Aspidiotus 

articulatus  Morg.  on  twigs  of  Murraya 

at  Kingston,  Jamaica. 

Addenda  by  Professor  Cockerell. 

On  a  single   guava    {Psidium)    tree   at 

Kingston,    Jamaica,   I    found 

Saissctia  oleae.     P'lilvinaria  cnpaniae 
"       hemisphacrica.    Vinsonia  stellifera 

Aspidiotus    articulatus.      Chrysomphalus 
aonidum 

Aspidiotus  personatus.      Ceroplastes  flori- 
dcnsis. 

Ripersia  flmbriatula   and   R.   conpusclla 

together    in    nests  of    Lasius  at   Las 

Vegas,  N.  M. 
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GROUP    CHARACTERISTICS    OF    SOME    NORTH    AMERICAN    BUT- 

TERFLIES—IV. 

BY    SAMUEL    H.    SCUDDER,    CAMBRIDGE,    MASS. 

Mechanitis  Fabricius. 

Butterfly:  Palpi  thinly  clothed,  with 

first  and  second  joints  subequal  and  long, 

third  very  short ;  antennae  more  than 

half  as  long  as  fore  wing.  Wings 

opaque ;  fore  wing  twice  as  long  as 
broad,  the  recurrent  nervule  in  discoidal 

cell  originating  between  the  lowest  sub- 

costal and  upper  median  nervules  ;  pre- 
costal  nervure  of  hind  wings  forked. 

Femur  of  male  of  same  length  as 

coxa.  Egg :  Tall,  pointed  above,  with 

strong  ribs  and  delicate  transversals ; 

laid  in  open  clusters  of  about  a  dozen. 

CiJtcrpillar  at  birth  :  Segments  of  body 

somewhat  deeply  separated,  anteriorly 

tumid  below  the  spiracles  ;  ranged  ap- 
pendages moderately  long,  straight  (?), 

pointed,  perceptible  in  after  stages.  Ma- 

ture caterpillar :  Provided  with  an  inf ra- 
stigmatal  series  of  fleshy  prominences, 

not  prominent  on  the  thoracic,  conical 

and  pointed  on  the  abdominal  segments, 
besides  transverse  series  of  papillae 

next  the  incisures  and  a  pair  of  fleshy 

prominences  on  the  sides  of  the  first 

thoracic  segment ;  transversely  banded. 

Chrysalis  :  The  wing-cases  show  a 

gentle  arcuation  along  the  ventral  line, 

but  the  mesonotum  is  roundly  prominent 

on  the  dorsal  line  ;  anterior  extremity,  as 

seen  from  the  side,  very  acutely  pointed  ; 

abdomen  long  conical.  ((U,r;;)(av7/T^«,  a 

contriver  ;  the  significance  is  not  clear.) 

M.  californica  Reak.  Bti/ti-r/fy:  Wings 
with  nearly  the  same  markings  above  and 
beneath.  Fore  wings  brownish  black  ;  a 
basal  streak  along  the  median  nervure  and 

two  rounded  spots  near  inner  angle  orange- 
tawny  ;  a  yellow  spot  across  the  cell  near  its 
apex,  a  more  or  less  interrupted  oblique  belt 

across  the  apical  half  of  the  wing  and  an  ob- 
long subapical  spot  also  yellow.  Hind  wings 

orange  tawny  with  an  entire  broad  mesial  band 

and  narrow-  border  of  brownish  black  ;  be- 
neath a  2-shaped  blackish  brown  spot,  much 

enlarged  above  below  the  middle  of  the  apical 

half  of  costal  margin.  Expanse  60  mm. 

Early  stages:  Unknown.  —  Southern  Cali- 
fornia. 

Dircenna  Doubleday. 

Butterfly:  Palpi  thickly  clothed,  with 
first  and  second  joints  subequal  and  long, 

the  third  short,  but  not  minute ;  antennae 

fully  half  as  long  as  fore  wing.  Wings 

nearly  transparent ;  fore  wing  twice  as 

long  as  broad,  the  recurrent  nervule 

in  discoidal  cell  as  in  Mechanitis;  pre- 
costal  nervure  of  hind  wings  simple : 

Femur  of  male  of  same  length  as  coxa. 

Egg:  Unknown.  Caterpillar  at  birth. 
Body  cylindrical ;  ranged  appendages 

long,  slightly  bent,  seated  on  papillae, 

restricted  to  first  stage.  Mature  cater- 
pillar: Head  round.  Body  cylindrical, 

covered  with  pile  and  spotted.  Chrysalis: 

As  in  Dynothea. 

D.  klugii  lliibii.  Biitlrrf/y:  Wings 

with  nearly  similar  markings  above  and 

beneath,    nearly   transparent    but    somewhat 
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infumatcd,  and  with  brown  nerviires.  Fore 

wings  with  two  arcuate  series  of  large  oval 

clearer  paler  or  ainber-like  spots  in  the  inter- 
spaces beyond  the  cell,  subparallel  to  outer 

margin,  a  dusky  margin  and  a  pair  of  dusky 
dashes  enclosing  a  broad  oblique  clearer 

band  between  them  near  apex  of  cell;  an 

orange  stripe  witli  an  enclosed  broad  black 
stripe  following  the  inner  margin.  }Iind 

wings  margined  narrowly  witli  black,  in 
which,  beneath,  are  a  series  of  transverse 

white  dashes.  Expanse  So  mm.  Early 

stages:    iniknown.  —  Southern    Texas. 

Subfamily    HELICONINAE. 

Butterfly:  Head  unusually  broad. 

Palpi  small,  compressed,  the  fringes 

moderate.  Antennae  naked  or  sparingly 

scaled,  e.xceptionally  long,  straight,  the 

cluli  well  marked,  sometimes  abrupt. 

Fore  legs  of  both  sexes  excessively  atro- 
phied, short  and  sparsely  clothed  with 

short  hairs.  Fore  wings  very  long  and 
narrow  :  none  of  the  nervures  swollen  at 

the  base;  internal  nervure  absent;  cell 

of  hind  wings  short  and  closed  or  open  ; 

costal  nervure  extending  to  the  outer 

margin.  Abdomen  exceptionally  long 

and  slender  in  most  genera.  Highly 

variegated  and  of  lively  colors,  but  rarely 

with  delicate  markings,  generally  similar 

above  and  beneath.  Females  with  a  pair 

of  extensile  club-shaped  stink-pads  at  tip 

of  abdomen,  between  the  two  last  seg- 
ments, brought  into  use  when  seized. 

Males  with  a  similar  pair  on  the  inner 

side  of  the  claspers.  Egg:  Thimble- 
shaped,  considerably  higher  than  broad, 

the  outer  portion  of  the  domed  summit 

with  unusually  large  cells,  the  more  or 

less  direct  continuation  of  the  large  quad- 

rangular cells  upon  the  sides.  Caterpil- 
lar at  birth  :  Head  scarcely  larger  than 

segments  following.  Body  cylindrical, 

scarcely  tapering,  uniform  in  color ; 

ranged  appendages  very  long,  slender, 

and  arcuate  and  generally,  in  our  species 

always,  clubbed.  Mature  caterpillar : 

Head  armed  with  long  and  slender  aculi- 
ferous  coronal  spines.  Body  cylindrical, 

submoniliform,  more  or  less  and  deli- 

cately spotted  or  marmorate  or  blotched 

on  the  sides,  armed  with  series  of  excep- 
tionally long  and  slender,  briefly  and 

sparsely  aculiferous  spines.  Feeds  only 

on  Passifloraceae,  whence  Miiller  in 

Brazil  terms  these  insects  maracuja  but- 
terflies. Chrysalis:  Of  very  bizarre 

appearance;  with  highly  conspicuous 

prominences  in  several  places  producing 

the  most  grotesque  and  distorted  forms; 

especially  are  the  ocellar  prominences 

strongly  compressed  and  generally  ex- 

cessively elongate  and  serrate,  the  wing- 
cases  are  excessively  medioventrally 

protuberant  and  the  sides  of  the  dorsal 

surface  of  the  third  (sometimes  second 

and  third)  abdominal  segments  promi- 
nent, produced  or  lamellate  ;  thorax  and 

abdomen  rather  deeply  separated.  In 

coloring  much  variegated. 

Contains  but  a  single  tribe,  Heliconini. 

Synopsis  of  the  genera. 

I.  Apostraphia.  Butterfly:  Fore 

wing  distinctly  more  than  twice  as  long 

as  broad,  its  cell  fully  half  as  long  as 

wing  ;  cell  of  hind  wing  closed.  Egg: 

Tapering  only  on  the  uppe'r  third.  Cat- 
erpillar at  birth :   Three  principal  rows 
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of  ranged  appendages  on  each  side,  the 

uppermost  laterodorsal,  the  lowermost 

with  two  appendages  to  a  segment,  all 

springing  from  flattened  tubercles.  Ma- 
ture caterpillar  :  Spines  of  head  slender, 

tapering  throughout ;  uppermost  spines 

of  body  much  longer  than  the  segments. 

Chrysalis  :  Frontal  tubercles  excessively 

long,  ribbon-like,  serrate  above  ;  antennal 
joints  spined ;  abdominal  prominences 

terminating  in  spines. 

2.  CoLAENis.  Butterfly  :  Fore  wing 

distinctly  more  than  twice  as  long  as 

broad,  its  cell  fully  half  as  long  as  wing  ; 
cell  of  hind  wing  open.  Egg-  Unknown. 

Caterpillar  at  birth  :  Ranged  appendages 

springing  from  elevated  tubercles.  Ma- 
ture caterpillar :  Uppermost  spines  of 

body  scarcely  longer  than  the  segments. 

Chrysalis  :  Frontal  tubercles  large  but 

not  elongate  ;  antennal  joints  not  spined  ; 

laterodorsal  prominences  of  abdomen  be- 

yond third  joint  large,  compressed,  sub- 

quadrate. 
3.  Agraui.is.  Butterfly.  Fore  wing 

not  more  than  twice  as  long  as  broad, 

its  cell  much  less  than  half  as  long  as 

wing;     cell  of    hind   wing  open.      Egg: 

Tapering  from  the  middle  upward.  Cat- 
erpillar at  birth  :  Three  principal  rows 

of  ranged  appendages  on  each  side,  all 

with  one  appendage  to  a  segment  and  all 

springing  from  elevated  tubercles.  Ma- 
ture  caterpillar:  Spines  of  head  stout, 

scarcely  tapering;  uppermost  spines  of 

body  longer  than  the  segments.  Chrys- 
alis: Frontal  tubercles  large  but  not 

elongate;  antennal  joints  tuberculate  but 

not  spined  ;  laterodorsal  prominences  of 

abdomen  beyond  third  joint  small,  con- 
ical. 

Apostraphia  Hiibner. 

Butterfly :  Palpi  very  slender,  very 

thinly  haired;  antennae  as  long  as  the 

body,  gradually  clavate.  Fore  wings 
more  than  twice  as  long  as  broad  with 

well-rounded  tip,  the  cell  more  than  half 

as  long  as  the  wing  ;  cell  of  hind  wings 
closed,  the  anal  angle  rounded.  Fore 

tarsus  of  $  very  short;  pulvilli  and 

paronychia  present.  Egg:  Subcylindri- 
cal,  tapering  considerably  only  on  the 

upper  third,  the  lateral  cells  less  than 

twice  as   broad    as    high.     Laid  singly. 

LIFE  HISTORIES  OF  NORTH  AMERICAN    GEOMETRIDAE.  —  XXXVl. 

BY    HARRISON    G.    DYAR,    WASHINGTON,    D.    C. 

Synomila  siiboctirearia  Uiilst. 

Eg-g. —  Elliptical,  sides  loundedlj  flat- 
tened, truncation  rounded,  a  little  oblique, 

outline  in  general  a  little  irregular,  no  end 

depression.  Reticulations  circular-hexago- 
nal, rounded,  rai.sed,  the  cell  areas  forming 

round    pits  like  a  thimble  all  over  the  sur- 

face. Pale  velloNvish  pink,  turning  darker. 

Size  .6  X  .5  X  ■+  mm.  Laid  loose,  easih-  lol- 

ling around. 
Stage  I. —  Head  rounded,  erect,  sligbtlv 

bilobed,  free,  dark  dull  brown  ;  width  .3  nun. 

Body  moderate,  normal,  translucent  sordid 
whitish,   marked  with  sordid  vinous   brown. 
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A  greenish  dorsal  line,  dotted  on  the  rather 
numerous,  obscure  annulets,  grayish  in  tone, 

diffuse  outwardly  with  traces  of  a  similar, 
single,  subdorsal  line  ;  five  broad,  transverse, 

vinous,  segmentary  bands  on  joints  5  to  9. 
Anal  feet  spreading,  the  abdominal  feet  all 

pale.  Tubercles  and  setae  minute,  incon- 
spicuous, short,  capitate.  Thorax  dorsally 

diffusely  shaded  in  brown. 

Stage  II. —  Head  smoky  luteous,  darker 
except  in  two  lines  from  the  clypeus  on  each 
lobe  ;  width  .4  mm.  Body  normal,  moderate, 
sordid  luteous  with  five  broad,  transverse, 

vinous,  segmentary  bands  as  before,  united 

by  numerous  fine,  evenly  spaced,  longitudi- 
nal lines  of  the  same  color,  fainter  at  the 

ends,  addorsal,  subdorsal,  lateral,  etc.  Tuber- 
cles whitish  with  short,  capitate  setae  also 

whitish,  the  enlarged  ends  looking  like  dots 

on  the  body.     Segments  finely  annulate. 

Stage  III. —  Head  rounded  bilobed,  brown, 
pale  mottled,  a  pale  curved  line  on  each  lobe 
above ;  dotted  by  the  white  capitate  setae  ; 

width  .6  mm.  Body  whitish  with  fine  red- 
brown  lines,  slightly  waved,  about  as  wide 

as  the  spaces,  blotched  on  the  diffuse  trans- 
verse bands  of  joints  5  to  9.  Feet  dark. 

Finely  annulate;  appears  dotted  by  the 

white  capitate  setae. 

Stage  IV. —  Head  rounded,  erect,  rather 
strongly  bilobed,  brown,  black  on  the  face, 

pale,  dark  mottled  on  sides  and  vertex  ;  setae 

pale,  short,  capitate  ;  width  .85  mm.  Body 
moderately  robust,  the  ends  contracted,  nor- 

mal, segments  rather  numerously  annulate 

especially  at  the  ends  ;  subventral  fold 

ridged,  prominent  on  the  posterior  edges  of 

the  segments.     Tubercles  i  and  ii  well  sepa- 

rated, ii  on  a  slightly  prominent  annulet. 

Nearl)'  uniformly  entirely  dark  brown  ;  seg- 
ments a  little  lighter  patched  dorsally  with 

traces  of  a  pale,  narrow,  dorsal  line,  on  each 
side  of  which  are  rather  irregular,  faintly 
traced,  blackish  markings  intersegmentally, 

forming  a  broad,  geminate  dorsal  band. 
Feet  short,  dark  ;  setae  with  pale  capitate 

tips,  short.  Subventral  ridge  marked  and 
blotched  in  pale.  After  being  in  this  stage 
two  weeks  the  larvae  were  thick  and  robust, 

tapering  from  joint  5  to  the  small  head. 

Dai-k  brown,  finely  annulate,  shaded  in  paler 
on  the  back ;  subventral  fold  pale  and 

blotched  broadly  in  pale  centrally  on  the 

segments.     Marks  all  obscure. 

Stage  V. —  Head  rounded  bilobed,  erect  or 
with  the  apex  advanced,  clypeus  depressed. 

Brown-black,  apices  of  lobes  lighter  brown 
mottled  ;  setae  short,  white,  capitate  ;  width 

I  mm.  Body  robust,  attenuated  somewhat 

before,  finely  annulate.  Dark  brown-black, 
variegated  with  obscure  tessellated  markings 

in  lighter  brown  in  dorsal,  diamond-shaped 

patches,  terminated  in  obscure  black  X-marks 
in  the  incisures  and  a  black  subdorsal  line. 

All  the  markings  are  clouded,  faint  and  mot- 
tled. Subventral  fold  prominent.  Setae 

short,  pale,  capitate.  The  dorsal  tessella- 
tions are  palest  on  joints  5  and  6,  somewhat 

ring  shaped  on  joint  11. 
Larvae  from  Golden,  Colorado,  eggs  July 

7th.  The  larva  grew  slowly  and  died  Octo- 
ber 27th,  but  seems  to  have  been  in  the  last 

stage.  It  is  remarkable,  however,  that  the 

capitate  setae  should  persist  so  long.  The 

larva  was  fed  on  Polygonum  ;  natural  food- 

plant  not  determined. 
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NOTES      ON      HYBRIDS      OF      SAMIA      CYNTHIA 

PROMETHEA. 
AND      ATI'ACUS 

CAROLINE     GRAY     SOULE,    BROOKI.INE,     MASS. 

Having  been  told  that  it  was  difficult, 

if  not  impossible,  to  obtain  fertile  eggs 

from  cross-mating  these  species  I  care- 
fully watched  the  normal  mating  of 

both  species  for  suggestions  which 

should  help  in  obtaining  hybrids. 
I  found  that  the  males  were  so 

excited  by  the  odor  of  the  females  that 

they  would  fasten  their  claspers  on  any 

part  of  a  female's  body  or  even  on  each 
other.  Therefore  I  put  female  cvii/Znasm 

a  cage  toward  which  the  wind  blew  from 

a  cage  containing  a  female  promethea, 

and  introduced  \\\\\t.  promi-theas.  After 
a  few  minutes  of  the  wild  flight  and  quiv- 

ering of  the  wings  characteristic  of  the 

mating  oi  promtthca  the  males  mated 

the  lynthia  females  as  readily  as  if  they 

had  been  of  their  own  species. 

The  same  experiment  was  tried  with 

cyiilhia  males  and  proiiwthea  females 

and  with  equal  success  so  far  as  mating 
went. 

Of  the  eggs  I  sent  away  more  than 
three  fourths  and  of  these  I  know  the 

results  of  those  sent  Miss  Eliot  only. 

Only  two  of  m)-  eggs  laid  by  cyiithia 
females    hatched,   and   the    larvae    were 

normal  cynthia  larvae  except  that  in  the 

last  stage  they  were  greener. 

Of  the  eggs  laid  h\  p?-omcthca  feinales 
all  mine  and  Miss  Eliot's  hatched  and 
gave  great  variety,  though  we  divided 

them  into  "  the  promcthca  form"  and 
"the  cynthia  form,"  for  convenience  in 
referring  to  them. 

There  were  more  of  the  ̂^ piomcthca 
form"  and  these  were  normal  promethea 
larvae  except  that  in  the  last  stage  some 

had  very  noticeable  blue  patches  around 

the  black  dots  of  the  lateral  and  stigma- 
tal  rows.  Rearing  them  side  by  side  with 

a  brood  of  normal,  pure  proinctheas  I- 
could  see  no  other  difference. 

The  "  cynthia  form"  larvae  were  like 
the  promcthcas  in  the  first  two  stages, 

but  after  the  second  moult  they  could 

be  separated  from  those,  though  they 

varied  among  themselves. 

Their  heads  were  yellow  barred  with 

black.  Some  bodies  were  yellow  with 
transverse  black  lines,  black  tubercles 

on  the  first  two  and  anal  segments,  and 

yellow  tubercles  elsewhere.  The  legs 

were  black,  the  props  yellow. 

Others     had     two     yellow     tubercles, 
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rather  larger,  on  the  third  segment  and 

one  bifid,  larger,  yellow  tubercle  on  the 

eleventh  segment.  Part  of  the  dorsal 

tubercles,  on  the  abdominal  segments, 

were  yellow,  part  black,  and  part  were 

yellow  ringed  with  black.  There  was 

no  regularity  in  the  distribution  of  color- 

ing, the  yellow  tubercles  being  some- 
times on  one  side,  sometimes  on  both, 

sometimes  opposite,  sometimes  at  one 
end,  sometimes  at  the  other,  sometimes 
more  on  one  side  than  on  the  other. 

After  the  third  moult  the  head  was 

yellow  with  two  black  spots,  and  some- 
times two  black  dots.  The  body  was 

almost  white,  the  first  and  last  segments 

being  yellow.  The  first  segment  had 

six  black  tubercles,  shaped  like  cynihia  s  ; 

the  second  segment  had  two  large 

yellow  tubercles  ringed  with  black  on 
the  dorsum  and  two  smaller  black 

ones  on  each  side ;  the  third  segment 

had  two  large  yellow  dorsal,  and  four 

smaller  yellow  tubercles  ringed  with 

black,  and  the  abdominal  segments  were 

like  this  e.\cept  the  eleventh  which  had 

one  large  dorsal  tubercle  of  yellow,  and 

the  other  four  tubercles  smaller,  yellow 

ringed  with  black ;  and  the  anal  segment 

which  had  two  rather  large  tubercles, 

yellow  ringed  with  black,  on  the  dorsum, 
one  black  one  on  each  side  below  these, 

and  two  black  ones  on  the  anal  plate. 

The  legs  were  yellow,  the  props  yel- 
low with  a  black  spot,  except  the  anal 

props  whicli  had  the  black  triangle 

characteristic  of  promethea. 
One  larva  had  the  dorsal  tubercles  on 

the  second  segment  smooth  and  shaped 

like  those  of  promethca^  the  others  had 

these  tubercles  like  cyiitkia's. 
After  the  fourth  moult  the  head  was 

small,  yellow  with  two  small  black  marks, 
and  in  one  case  a  black  bar  across  it. 

The  body  was  pale  blue-green  with  white 

bloom,  except  the  first  and  anal  seg- 
ments, the  former  being  yellow,  the  latter 

very  yellow  green  like  that  oi promethea. 
The  dorsal  tubercles  on  every  segment 

were  long  and  shaped  like  promethea' s 
thoracic  tubercles  in  most  cases,  though 
a  few  had  abdominal  dorsal  tubercles 

shaped  like  Cynthia's.  These  dorsal 
tubercles  varied  much  in  color,  some 

being  pale  coral-red,  darker  on  the  tho- 
racic segments  and  growing  paler  to  the 

eleventh  segment ;  others  being  pale  red 

on  the  first  six  segments,  yellow  else- 

where ;  others  pale  red  on  a  few  seg- 
ments and  green  with  yellow  tops  on  the 

rest.  Some  had  the  thoracic  dorsal 

tubercles  ringed  with  black  at  base, 
others  had  all  the  dorsal  tubercles  so 

ringed  ;  while  others  had  black  rings 

irregularly  distributed,  not  even  on  oppo- 
site tubercles  on  some  segments. 

The  other  tubercles  were  like  cytithia's, 
pale  blue  ringed  with  black.  The  legs 

and  props  were  yellow  with  a  black  dot 
on  each.  Two  had  the  anal  plate  edged 

with  pale  blue,  like  cynthia's,  and  one 
had  this  edge  almost  purple. 

One  larva  had  the  dorsal  tubercles, 

from  the  eighth  to  the  anal  segment, 

pale  coral-red  at  tip  and  vivid  yellow- 

green  at  base,  and  the  two  dorsal  tuber- 
cles at  the  top  of  the  anal  plate  vivid 

green  with  a  broad  black  ring  on  each. 
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At  this  stage  many  died  from  a  disease 

which  killed  also  many  of  my  excoccatus 

and  all  my  p>-onii'thea  larvae,  and  many 

of  Miss  Eliot's  hybrids  in  Nonquitt. 
The  '"pnvnetkt'a  form  "  spun  after  the 

fourth  moult,  but  most  of  the  "  cyiithia 
form  "  moulted  a  fifth  time. 

After  this  moult  they  were  like  the 

last  stage,  but  much  greener  and  with 
much  less  bloom. 

In  this  stage  more  died  from  the 

same  disease,  though  each  was  given  a 

tin  by  itself. 

It  is  not  possible  to  give  in  writing 

any  adequate   idea  of  the  variety  or  the 

beauty  of  this  ̂'' cynthia  form."  Both 
forms  came  from  eggs  laid  by  the  same 

moth  and  kept  separate  from  other  eggs 
laid  after  similar  mating. 

I  think  that  anyone  can  obtain  fertile 

eggs  of  hybrids  of  Attacine  moths  by 

following  my  plan  of  arranging  the 

cages  for  mating,  although  every  coition 
may  not  result  in  fertile  eggs. 

Eggs  laid  by  a  female  cynthia  which 
I  found  out  of  doors  mated  with  a  male 

A.  cecropia  failed  to  give  larvae,  as  did 

eggs  laid  by  cynthia  females  mated  with 

promcthea  males. 

GROUP    CHARACTERISTICS    OF    SOME   NORTH    AMERICAN  BUT- 

TERFLIES—V. 

BY    SAMUEL    H.    SCUDDER,    CAMBRIDGE,    MASS. 

Apostraphia  Hiibner. 

Caterpillar  at  birth  :  All  the  tubercles 

rounded  conical,  one  to  a  segment  in 

each  row  but  the  infrastigmatal  where 

there  are  two,  three  rows  on  each  side 

besides  a  supralateral  series  with  append- 
ages less  than  half  as  long  as  the  others. 

Mature  caterpillar:  Head  covered  with 

a  pair  of  slender,  tapering,  slightly  re- 
curved spines.  Each  side  of  body  with 

three  rows  of  very  long  and  slender 

straight,  very  scantily  bristled  spines, 

those  of  the  upper  rows  equal  and  half 

as  long  again  as  the  segments.  Chrys- 

alis :  Body  with  strong  laminate  protu- 
berances,   the    frontal    pair    excessively 

elongate,  widely  divergent,  ribbon-like 
and  serrate;  antennal  joints  conspic- 

uously spined  ;  third  abdominal  segment 

and  the  adjoining  segments  to  some 
extent  with  it  with  a  laminate  laterodorsal 

flange  crowned  as  the  other  abdominal 
tubercles  with  slender  aciculate  spines. 

Apostraphia  charithonia  L.  {Helicoiiia 
cliaritoiiia  Auct.).  Bulterfly.  Wings  rich 

blackish  brown  above,  a  little  paler  below. 

Fore  wings  crossed  by  three  narrow  yellow 

stripes,  the  middle  one  running  obliquely 

from  costa,  past  the  tip  of  cell  toward  the 

middle  of  the  outer  border ;  another  subparal- 
lel  to  it  midway  to  the  tip  of  wing  ;  the  third 

following  the  black  median  vein  to  its  first 
fork  and  here  bent  abruptly  parallel  to  the 
others.      Hind   wings    with    a   rather    narrow 
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straight  yellow  band  from  base  of  abdomen 

toward  outer  angle,  striking  (on  under  sur- 

face) a  couple  of  pale  pink  lunules  on  sub- 

costal nervules  ;  and  midway'  to  margin  a 

parallel  maculate  slender  band  cnrving  up- 

ward outwardly  (and  beneath  enclosing  tlie 

pinkish  lunules).  A  few  dark  carneous  dots 

at  base  of  wings  and  on  inner  margin  beneath. 

Expanse  80  mm.  Egg:  Broadly  truncated 

at  base,  narrowly  at  summit  with  sides 

scarcely  convex  except  above  and  fourteeii 

vertical  ribs  and  few  transversals;  color  yel- 

low. Height  1.3  mm.  Cciferpillar  at  birth  : 

Body  uniform  pale  reddish  brown,  the  liead 

slightly  paler,  without  appendages,  the  tuber- 
cles a  little  darker,  the  hairs  black.  Length 

2  mm.  Mature  caterpillar:  Head  greenish 

white  with  a  pair  of  frontal  black  spots  and 

long  black  coronal  spines.  Body  dead  white 

distantly  spotted  witli  black  or  brown,  naked 

but  for  the  exceedingly  long  piceous  spines. 

Length  35  miu.  Feeds  on  Passiflora. 

C/oysalis :  Brown  in  \'arious  shades  and 
streaked  Avith  gray  and  blackish;  pronotum 
and  dorsal  surface  of  first  three  abdominal 

segments  each  with  a  pair  of  large  subdorsal 

burnished  gold  spots;  sides  of  abdomen  with 

a  web  of  light  colored  strigae.  Length 

excluding  frontal  tubercles  24  mm. —  South- 

ernmost United  States  and  southward  (Beau- 

fort, N.  C,  L.  R.  Gibbes).  The  male  butter- 

flies collect  around  the  female  chrysalis  for 

some  time  previous  to  eclosion. 

Colaenis  Hiibner. 

Butterfly:  Palpi  slender,  rather  thinly 

haired  ;  antennae  nearly  as  long  as  the 

body,  with  short  pyriform  ckib.  Fore 

wings  more  than  twice  as  long  as  broad, 

with  rounded  tip,  the  cell  more  than  half 

the  length  of  the  wing;  cell  of  hind 

wings  open,  anal  angle  angtilate.  Fore 
tarsus  of  $  not  much  shorter  than  tibia; 

paronychia  and  pulvilli   present.     Egg'- 

Imperfectly  known.  Caterpillar  at  btrth. 

Imperfectly  known.  Habits  similar  to 

Basilarchia.  Mature  caterpillar:  Head 

with  coronal  tapering  spines ;  each  side 

of  body  with  three  rows  of  moderately 

slender  not  very  scantily  bristled  straight 

spines,  the  uppermost  about  as  long  as 

the  segments  in  the  middle  of  the  body 

but  not  longer  at  the  ends.  Chrysalis  : 

Frontal  tubercles  similar  to  Agraulis  but 

not  apically  verrucose  ;  third  to  seventh 

abdominal  segments  with  large  subquad- 
rate  laterodorsal  laminate  flanges,  the 

anterior  somewhat  larger  than  the  others. 

Colaenis  julia  Fabr.  {Pap.  alcio/iea  Cram.). 

Biittcrjly :  Wings  bright  reddish  fulvous 

above,  saffron-brown  beneath,  both  wings 

margined  above  with  blackish  brown  in  very 

varying  widths,  broadest  on  fore  wings  at  the 

upper  apex,  on  the  hind  wings  in  middle  of 

outer  border  ;  fore  wings  with  a  strongly 

oblique  blackish  stripe,  broadest  above,  run- 

ning from  the  subcostal  vein  across  the  apical 

edge  of  the  cell  to  the  middle  of  the  outer 

margin.  Beneath,  at  both  extremities  of  the 

outer  margin  of  hind  wings  and  outer  angle 

of  fore  wings  one  or  two  divided  inconspicu- 

ous gray-white  spots.  Expanse  of  wings 

85.  mm.  Egg'-  Yellow,  laid  in  long  rows. 
Caterpillar  at  birth  :  Head  dark.  Body  yel- 

low-, alternate  abdominal  segments  spotted 

with  white,  the  bristles  black.  Mature  cater- 

pillar :  Head  black  with  white  sutures  and 

lateral  stripes.  Bodv  dark  brown  trans- 

versely and  narrowly  banded  above  with 

lighter  colors  particularly  on  the  thoracic 

.segments;  and  on  the  sides  broadly  dashed 

with  still  lighter  colors  in  oblique  inasses 

pointed  toward  the  spiracles  ;  spines  dark  but 

often  light  at  base.  Length  38  mm.  Feeds 

on  Passiflora.  Chrysali.i:  Dark  brown  and 

pale  yellowish  brown,  the  former  principally 
on  the  abdomen,  the  latter  on  the  thorax  and 
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appendages,  but  the  abdomen  is  longitudi- 
nallj  streaked  with  the  lighter  color  and  the 
prominences  of  the  thorax  marked  with  the 

darker.  Length — mm. —  Southern  Florida 
antl  Texas  antl  soiitlnvard. 

Colaenis  delila  Fabr.  (Pap.  cilltne  Cram.). 

Butterfly  :    [mifinislied]. 

Agraulis  Boisduval. 

Butterfly :  Palpi  with  .swollen  second 

joint,  densely  clothed  and  rather  thickly 

haired ;  antennae  much  shorter  than  the 

body  with  obtuse  short  subspatulate 

club.  Fore  wings  not  more  than  twice 

as  long  as  broad  with  bluntly  angulate 

tip,  the  cell  less  than  half  the  length  of 

the  wing;  cell  of  hind  wing  open.  Fore 

tarsus  of  $  nearly  as  long  as  tibia ; 

paronychia  and  pulvilli  absent.  Egg : 

Subconoidal,  tapering  distinctly  from 

near  the  base  upward,  the  lateral  cells 

twice  as  broad  as  high.  Laid  singly. 

CaterpiUar  at  birth :  All  the  tubercles 

supporting  the  longest  appendages  ele- 
vated conical  and  one  to  a  segment  in 

each  row  ;  of  which  there  are  three  on 

each  side  besides  a  supralateral  series 

with  appendages  not  more  than  a  tenth 

as  long  as  the  others.  Mature  cater- 

pillar: Head  crown-  1  with  a  pair  of 

stout  scarcely  tapering'  recurved  spines. 
Each  side  of  body  with  three  rows  of 

rather  slender,  scantily  .bristled  spines, 

those  of  the  upper  row  equal  and  a  little 

longer  than  the  segments.  Chrysalis : 

Frontal  tubercles  not  elongate,  a  little 

divergent,  compressed  laminate,  the  edge 

verrucose  ;  joints  of  antennae  with  slight 
but  unarmed  tubercles;  third  abdominal 

segment  with  a  latcrodorsal  flange  like 

but  smaller  than  that  of  Colaenis,  the 

laterodorsal  prominences  on  the  suc- 

ceeding segments  conical  and  not  pro- 
nounced. 

Agraulis  passiflorae  Fabr.  {Piif.  vanillac 

L. ,/?/(>«(■  ;v/;//y/rtf  lliibn.).  Btitlcrjly:  Wings 
brilliant  orange-red  above,  the  fore  wings 
with  black  veins  thickened  apically  and  si.x 
or  seven  small  roundish  black  spots,  those  in 

the  cell  white-pupilled  ;  hind  wings  with 
three  black  discal  spots  and  a  snbmarginal 

row  of  interspacial  round  orange-red  spots 
set  in  a  black  border  of  the  wing.  Beneath, 

the  hind  wings  and  apex  of  fore  wing  are 

cinnainon-brown  heavily  blotched  with  great 

elongate  dashes  of  black-edged  nacreous  sil. 
ver  spots,  of  which  one  in  the  upper  subcostal 
interspace  of  hind  wings  is  deeply  notched, 

Scales  of  stink-pad  bristle-shaped,  arcuate, 

deeply  2-4  cleft.  Expanse  75  mm.  Egg: 
Yellow,  broadly  truncated  at  base,  rounded 

at  summit,  with  full  sides  having  fourteen 
vertical  ribs  and  few  transversals  ;  height 

1.35  mm.  Caterpillar  at  birth  :  Head  brown 
without  spines.  Body  glossy  brownish 

orange,  the  hairs  and  tubercles  black. 

Length  3.5  mm.  Mature  raierpill-ar  :  Wead 
black  with  vertical  orange  stripes  and  black 

coronal  spines.  Body  glos.sy  red-orange, 

longitudinally  striped  with  black  and  some- 
times an  infrastigmatal  gray  or  white  stripe  ; 

spines  piceous.  Length  37  mm.  Feeds  on 
Passitlora  and  not,  as  Madame  jMerian  assert- 

ed, on  Vanilla  —  whence  the  incorrect  name 

given  by  Linne.  Chrysalis:  Very  variable 

in  coloration,  from  buff  with  greenish  mark- 
ings to  black  mottled  with  lighter  or  darker 

tints,  but  in  all  appear  two  pink  spots  at  the 
base  of  the  head,  a  buff  suprastigmatal  stripe, 

and  a  black  sinuate  linear  depression  repre- 
senting the  apex  of  the  cell  of  the  fore  wings. 

Length  30  mm. —  Southern  portions  of  the 
United  States  and  southward  (rarely  in  West 

\'irginia,  Pennsylvania,  and  New  Jersey). 
At  least  2-brooded. 
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Subfamily  NYMPHALINAE. 

Tribe   Argvnnini. 

Butterfly  :   Club  of  antennae  very  sho
rt 

and  abruptly  incrassated,    subspatu
late 

with  no  inferior    carination  or  a  smgle 

one;     palpi  large    and    bushy,  t
he    ter- 

minal joint  extremely  short;   cell  of  hind 

wings    closed;    tibiae  and  tarsi  cl
othed 

with  spines    above.       Egg:    Sides   wit
h 

vertical  ribs  from    base  to  summit,  th
e 

whole  egg  rapidly  narrowing    in  uppe
r 

half.       CaterpiUcir  at   birth  :      Hairs    of 

body  much  longer   than  the    segmen
ts, 

spiculiferous,  apically  enlarged,  alig
ned 

throughout.     Mature   caterpillar:    Body
 

covered  with  ranged  corneous  sparsel
y 

aculiferous  spines   (none  of   which    are
 

mediodorsal)    crowned  by  an  indep
end- 

ent  needle.     Chrysalis:  Abdomen   with- 

out ridges  ;   head  independently  swollen  ; 

base  of  wings  with  a  pair  of  tubercles
  ; 

cremaster  short,  stout,  and  equal. 

Tribe  Vanessini. 

Butterfly :  Club  of  antennae  moder- 

ately long,  more  or  less  abruptly  incras
- 

sated, with  three  inferior  carinations ; 

palpi  stout  with  rather  coarse  an
d  brist- 

ling vestiture,  the  last  joint  moderately 

lon^g  ;  second  superior  subcostal  nervule
 

of  fore  wings  arising  before  the  tip  of 

the  wing;  two  (rarely  four)  rows  o
f 

spines  on  under  side  of  last  tarsal  join
t ; 

terminal  appendages  of  male  abdo
men 

closely  concealed  by  the  last  segmen
t. 

Egg:  Sides  with  strongly  compre
ssed 

vertical  ribs  from  base  to  summit,  much
 

higher  on    upper    than    on    lower    half. 

Caterpillar   at   birth:      Hairs    of    body 

much   longer    than   the    segments,   not 

spiculiferous,    distinctly    disaligned    be- 

tween thoracic  and  abdominal  segments. 

Mature  caterpillar :    Body  covered  with 

ranged    corneous    sparsely    aculiferous 

spines  (some  of  which  are  mediodorsal) 

crowned    by    an    independent    needle. 

Chrysalis:     Abdomen    without    ridges; 

head   independently    swollen ;     base   of 

wings    with    a   pair   of    tubercles;    cre- 
master long,  slender,  and  tapering. 

Tribe  Nymphalini. 

Butterfly  :    Club  of  antennae  long  and 

very  gradually  incrassated  with  fou
r  in- 

ferior  carinations;    palpi    slender   with 

compact   vestiture   and   very    short  ter- 

minal joint;  precostal  nervure   of  hind 

wings  arising  opposite  the  parting  of  the 

costal    and    subcostal  nervures ;    under 

surface  of   last  tarsal   joints    with   four 

rows  of  spines.     Egg:   Sides  reticulate 

with  filamentous  projections.    Caterpillar 

at  birth:    Hairs  of  body  not  longer  or 

scarcely  longer  than  the  segments,  the 

ranged  papillae  dissimilar  in  size.     Ma- 

ture caterpillar:    Body  furnished   irreg- 

ularly   with    denticulate    or    stellate   tu- 

bercles.    Chrysalis:    Abdomen   without 

ridges;    head'  independently    swollen; 
base  of  wings  with  only  a  single  tubercle  ; 

mesonotum  with  a  striking  median  prom- 

inence. 

Tribe  Apaturini. 

Butterfly  :  Club  of  antennae  long  and 

gradually  incrassated  with  three  inferior 
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carinations ;  palpi  with  compact  vesti- 

ture,  the  terminal. joint  very  short;  pre- 
costal  nervure  of  hind  wings  arising 

beyond  the  parting  of  the  costal  and 
subcostal  nervures  ;  under  surface  of 

last  tarsal  joints  with  two  rows  of  spmes. 

Egg:  Sides  with  vertical  ribs  from  base 

to  summit  of  nearly  equal  height  through- 
out, or  with  vertical  series  of  raised 

points  in  the  upper  part  of  the  egg  only. 

Caterpillar  at  birth  :  Hairs  of  body  not 

longer  or  scarcely  longer  than  the  seg- 
ments, the  ranged  papillae  of  similar  size. 

Mature  caterpillar  :  Body  pilose  without 

spines  or  tubercles.  Chrysalis  :  Dorsum 

of  abdomen  either  longitudinally  con- 
spicuously keeled  or  transversely  ridged. 

Subfamily  SATYRINAE. 

Butterfly  :  Palpi  slender,  strongly  com- 

pressed, heavily  fringed  with  long  scale- 
hairs.  Antennae  clothed,  arcuate,  with 

drooping  club  never  abrupt.  Fore  legs 

of  both  sexes  excessively  atropiiied,  very 
small  and  furred.  Some  of  the  nervures 

of  the  fore  wings  swollen  at  the  base 

(except  in  some  tropical  forms) ;  discal 

cell  of  hind  wings  closed  by  a  strong  vein 

(except  in  some  tropical  forms).  Texture 

of  wings  delicate.  Generally  of  somber 

coloring  with  ocellated  markings.  Egg: 
Subspheroidal,  Isroadest  below  the  mid. 

die,  either  delicately  reticulate  or  with 

numerous  slight  vertical  ribs.  Cater- 
pillar at  birth  :  Head  much  larger  than 

segments  following.  Abdominal  seg- 
ments tapering  slightly  from  in  front 

backward,  longitudinally  striped  ;  ranged 

appendages  usually  clubbed  ;   if  not,  then 

arcuate  and  (always  ?)  larger  in  the  mid- 
dle than  next  the  base.  Mature  cater- 

pillar: Head  with  simple*  or  no  coronal 
protuberances.  Body  cylindrical,  pilose, 

longitudinally  striped,  the  last  segment 

bifurcate  (except  in  a  few  tropical  forms) . 

Chrysalis :  With  no  conspicuous  promi- 

nences, whole  body  well  rounded.  Abdo- 
men not  deeply  separated  from  thorax, 

with  no  transverse  ridges  and  no  medio- 
dorsal  carina  ;  margin  of  wings  generally 

carinate  from  basal  wing  tubercle  back- 
ward. Ventral  surface  nearly  straight. 

Only  a  single  tribe,  Satyrini,  occurs 
within  our  district. 

Tribe  Satyrini. 

Butterfly  :  Of  moderate  or  small  size. 

Some  of  the  veins  of  the  fore  wing  swol- 
len at  the  base  ;  hind  wings  with  discal 

cell  closed  and  only  a  slight  or  no  precos- 
tal  cell.  Egg:  (Distinction  from  other 

tribes  unknown.!)  Caterpillar  at  birth  : 

(Distinction  from  other  tribes  un- 

known. J)  Mature  caterpillar :  Simply 

pilose,  without  fasciated  hairs  and  with- 
out lateral  spines  on  the  head  ;  forkg  of 

last  body  segment  always  present  and 

rarely  of  excessive  length.  Solitary  in 

life,  and  mostly  nocturnal  in  habit. 

Chrysalis :  No  distinction  from  other 
tribes  noted. 

*  In  Dynastor  only  (one  of  the  tropical  IJrassolini)  they 

appear  to  be  spinUerous, 
t  The  only  efig  of  the  other  tribes  known  is  that  of 

Brassolis  which  is  very  much  shorter  than  in  any  Satyrini 

known. 
J  The  only  caterpillars  just  from  the  egg  of  the  other  tribes 

yet  published  are  two  of  Brassolini  known  only  by  insuf- 
ficient figures. 
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Subfamily  LIBYTHEINAE. 

Butterfly:  Palpi  of  excessive  length, 

even  exceeding  that  of  the  thorax  (except 

in  some  exotic  forms),  the  fringe  short. 

Antennae  clothed,  gently  arcuate,  the 

club  gradual.  Fore  legs  of  $  atrophied, 

of  ?  nearly  normal  but  abbreviated. 
None  of  the  nervures  of  the  fore  wings 

swollen  at  the  base  ;  discal  cell  of  hind 

wings  closed  by  a  feeble  vein.  Generally 

of  a  dark  color  with  obliquely  transverse 
broad  dashes  or  blotches  of  white  or 

orange.  Egg'-  Elliptic,  much  higher 
than  broad,  more  or  less  produced  at 

apex  and  truncate  at  base  with  high 

vertical  ribs,  highest  above.  Caterpillar 

at  birth:  Head  much  larger  than  the 

segment  following.  Body  cylindrical,  mi- 

nutely and  briefly  pilose.  Maticre  cater- 
pillar :  Head  unarmed,  no  larger  than 

segments  following.  Body  cylindrical, 

slightly  enlarged  at  the  end  of  the  tho- 
racic segments,  pilose,  longitudinally 

striped  on  the  sides,  the  last  segment 

abruptly  curved,  not  furcate.  Feeds  on 

Urticaceae  and  so  far  as  known  only  on 

Celtis.  Chrysalis :  Ovate,  compressed, 

with  no  conspicuous  prominences  and 

everywhere  well  rounded  ;  with  no 

transverse  ridges ;  abdomen  mediodor- 
sally  carinate.  Ventral  surface  nearly 

straight. 

Contains  but  a  single  tribe,  Libytheini. 

Subfamily    LEMONIINAE. 

Butterfly:    Labial  palpi   minute,  only 

the  minute    apical   joint  surpassing  the 

face.  Fore  wings  with  a  distinct  inter- 

nal nervure  ;  hind  wings  scarcely  chan- 
neled to  receive  the  abdomen,  furnished 

with  a  precostal  nervure,  the  costal 

nervure  running  only  to  the  middle  of 

the  costal  margin.  Fore  tarsi  of  male, 

with  rare  exceptions,  without  spines  or 

claws.  Generally  (in  our  species  always) 

spotted  or  barred  above.  Egg :  Foveolae 

furnished  with  septae  converging  from 

the  walls  toward  the  center.  Caterpillar 

at  birth  :  Body  with  chitinous  shields, 

both  dorsal  and  substigmatal,  on  every 

segment,  to  which  the  piliferous  papillae 
are  confined  ;  chitinous  annuli  only  in 

the  subdorsal  region.  Mature  catej-pillar: 
Body  scarcely  onisciform  though  not 

greatly  elongated,  the  head  relatively 

large,  being  at  least  half  as  broad  as  the 
middle  of  the  body,  and  at  most  only 

partially  retractile  within  the  succeeding 

segment.  Chrysalis  :  More  or  less  elon- 
gate and  more  or  less  angulate,  the 

abdomen  more  or  less  conical  with  pro- 
tuberant cremaster,  the  body  sparsely 

clothed  with  long  hairs. 

Only  a  single  tribe,  Lemoniini,  occurs 
within  our  district. 

Tribe  Lemoniini. 

Butterfly  :  Hind  wing  provided  with  a 
well  developed  basomarginal  nervure. 

Egg :  Deeply  reticulate  and  filamentous. 
Caterpillar  at  birth  :  (Distinction  from 

other  tribe  unknown.)  Mature  caterpil- 
lar :  Clothed  with  longer  or  shorter  hairs 

or  bristles  of  equal  length  in  all  parts  of 

the  body  and  sometimes  f asciated.    Chry- 
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salts:    (No   distinction   noted  from    the 

otiier  tribe,  Nemeobiini.) 

Subfamily  LYCAENINAE. 

Butterfly  :  Labial  palpi  well  developed, 

porrect,  half  or  more  ot  the  middle  joint 

surpassing  the  face.  Fore  wings  with 

excessively  brief,  hardly  perceptible 
internal  nervure  ;  hind  wings  channeled 

on  basal  half  to  receive  the  abdomen, 

without  precostal  nervure,  the  costal 

nervure  running  nearly  to  the  end  of 

costal  margin.  Fore  tarsi  of  $  armed 

abundantly  beneath  and  at  tip  with 

spines.  Generally  unspotted  and  with- 

out bars  above.  Egg'-  No  converging 
septae  in  the  foveolae.  Caterpillar  at 

birth  :   Body  with  chitinous  dorsal  shields 

of  greater  or  less  extent  and  distinctness 

only  on  the  first  thoracic  and  last  dorsal 

segments;  no  substigmatal  indurated 
shields;  series  of  chitinous  annuli  on 

the  sides  of  the  body.  Mature  cater- 

pillar: Body  with  rare  exceptions  (Feni- 

eca)  distinctly  onisciform  ;  head  relative- 
ly small,  being  less,  generally  far  less, 

than  half  as  broad  as  the  middle  of  the 

body,  usually  completely,  always  at  least 

partially  retractile  within  the  segment 
behind  it.  Chrysalis  :  Short,  plump, 

rounded,  and  nowhere  (except  in  Feni 

seca)  angulate,  the  abdomen  rounded 

and  falling  rapidly  behind,  (excepting  in 

Feniseca)  without  protuberant  cremas- 
ter ;  body  sparsely  or  densely  clothed 

with  short  hairs  or  other  dermal  appen- 

dages. 

LIFE  HISTORIES  OF  NORTH  AMERICAN  GEOMETRIDAE.  — XXXVII. 

BY    HARRISON    G.    DVAR,    WASHINGTON,    D.    C. 

Deilinia  carnearia  Ilulst.  The  ?  type  is 
in  the  National  Museum.  A  female  before 

me  from  which  eggs  were  obtained,  is  not 

like  the  type,  the  ground  color  of  fore  wings 

being  ashen,  the  lines  thicker  and  more  dif- 
fuse, the  one  through  th.  discal  dot  wanting; 

terminal  gray  space  moro  angularly  bent  and 

edged  within  with  blackish  and  carneous. 
An  exact  mate  to  it  (?)  is  in  the  Museum, 

bred  on  Ceanothus  in  California  by  Mr.  A. 

Koebele.  Others  of  Koebele"s  specimens,  of 
which  hardly  two  are  alike,  are  nearer  Hulst's 
type  and  one  $  matches  it,  except  that  the 
terminal  gray  shade  is  obsolete.  I  collected 

an  equally  variable  series  of  moths  with  the 

$  that  laid  the  eggs.  D.  falcataria  Pack, 
and   D.  perpallidaria    Grote    are   probably 

only  varieties  of  this  species;  if  so,  the  spe- 
cies must  be  caWsA  falcalaria.  But  I  have 

not  examined  the  other  types. 

Egg.  —  Elliptical,  one  end  strongly  de- 
pressed, wedge  shaped,  the  sides  narrow  but 

not  flattened  ;  micropylar  end  roundly  trun- 
cate. About  iS  longitudinal,  parallel  lines, 

stopping  sharply  at  the  edge  of  the  trunca- 
tion, a  little  confused  at  the  other  end ; 

slightly  waved,  narrow,  raised,  joined  by  neat 
cross  lines,  similar,  forming  transversely 

elongate  parallelograms,  alternating  in  suc- 
cessive rows.  Fine  pores  at  the  joinings  of 

these  reticulations.  Green,  turning  sordid 

Crimson.  Size  .8  X  .6  X  -4  mm.  Hatched 
in  six  days. 

Stage  I.  —  Head  round,  not  bilobed,  mouth 
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pointed;  davk  brown,  not  shining,  the  sntures 
of  tlie  moderate  clypeus  a  trace  darker  ;  a 

pale  speck  covering  epistoma  ;  width  .3  mm. 
Bodv  moderate,  normal,  cylindrical,  smooth. 
Sordid  whitish,  becoming  green  from  the 

food  ;  a  dorsal  brown  stripe,  moderately  dark 
and  a  series  of  vinous  brown  connected  sub- 

ventral  blotches,  forming  a  line  on  joints  2-4 
and  10-13.  Traces  of  subdorsal  and  stigma- 
tal  paler  lines  and  faint,  pale  streaking  in  the 
lateral  space  between.  Tubercles  minute, 

black;  setae  rather  long,  black,  not  distinctly 

capitate.     Abdominal  feet  reddish  shaded. 

Stage  II. —  Head  rounded  bilobed,  flattisb 
before,  spotted  thickly  with  white  over  the 
face,  but  all  of  vertex  and  sides  of  lobes  dark 

brown;  width  .5  mm.  Body  cylindrical, 
rather  short  and  thick,  smooth,  normal. 

Tubercles  moderate,  but  setae  bristly,  black, 

distinct.  Dorsum  dark  purple-brown,  cut  by 
whitish  on  joint  2  at  sides;  sides  white  with 
two  broad,  diffuse,  dark  brown  bands,  a  little 

dotted,  wider  than  the  whitish  spaces.  Ven- 
ter broadly  dark  with  narrow  subventral  and 

medio-ventral  white  lines,  the  latter  segmen- 
tarily  maculate  in  dark  brown.  Feet  pale 
lined. 

The  larvae  were  unfortunately  lost  at  this 

point.  Others,  collected  on  Ceanothus  at  the 

same  place  appeared  as  follows  :  — 

Stage  III.  —  Head  rounded  bilobed,  flat- 
tened before,  erect  ;  whitish,  heavily  mottled 

in  brown-black,  forming  large  confluent 
patches  at  vertex  and  sides,  leaving  the  face 

pale  with  only  a  few  dark  marks;  width 
8.  mm.  body  marked  much  as  in  Endropia 

duaria,  stage  I  (Psyche  vol.  9,  p.  371)  so  that 
the  larva  was  at  first  mistaken  for  that  species. 

Stage  IV.  —  Head  as  before,  somewhat 
thick  and  disk-like  ;  greenish  white,  vertex 
and  sides  with  brown,  transversely  strigose 

mottlings,  forming  a  border  about  the  face  ; 

width  1.3  mm.  Body  robust,  moderate, 

smooth  ;  olivaceous-green ;  addorsal  and 
subdorsal  lines  white,  darker  edged,  joined 

by  intersegmental  white  blotches  between 

5-6  to  7-S  ;  lateral  line  white,  similarly 
blotched  to  the  diffuse,  yellow,  substigmatal 
line.  Venter  similarly  white  lined  ;  a  series 

of  large,  pvu'ple-brown,  segmentary,  subven- 
tral blotches.  Feet  purplish  washed  ;  no 

shields.  Tubercles  and  setae  small,  black, 

inconspicuous. 
This  delicate  larva  was  lost  like  the  former 

ones,  but  another  was  collected  at  the 

same  place. 

Stage  ]'.  —  Head  as  before,  but  the  strigose 
brown  markings  are  pale  ;  width  2.1  mm. 

Body  as  before  but  all  white  shaded,  the  stig- 
matal  line  concolorous  with  the  others  and 

all  the  lines  but  a  little  whiter  than  the  body. 

Segmentary  subventral  blotches  on  joints  2 

to  9,  partly  pale  brown,  partly  dark.  Feet 
brown  shaded  ;  spiracles  brown.  Tubercles 
and  setae  as  before. 

Larvae  on  Ceanothus  on  the  footliills 

back  of  Golden,  Colorado,  collected  in  July. 
Moths  collected  at  the  same  place  showed 

considerable  variability,  as  noted  jibove. 
One  of  them  is  scarcely  distinguishable  from 

£>.  hifiUiia  Ilulst,  and  I  can  construct  a  good 
series  of  specimens  leading  to  this  species 
from  the  moth  that  laid  the  eggs.  D.  bifilata 

is,  therefore,  probably  only  another  variety 
of  this  variable  species. 
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GROUP    CHARACTERISTICS    OF    SOME    NORTH    AMERICAN    BUT- 

TERFLIES—VI. 

BY    SAMUEL    H.    SCUDDER,    CAMBRIDGE,    MASS. 

Tribe   Eumaeini. 

Butterfly:  Antennae  gradually  in- 

crassated,  the  club  hardly  distinct,  taper- 
ing apically  ;  last  joint  of  palpi  nearly  as 

stout  as  middle  joint ;  third  superior  sub- 
costal nervule  of  fore  wings  simple; 

upper  of  the  two  veins  closing  the  cell  of 

same  obsolete,  the  lower  complete  ; 

apical  armature  of  fore  tarsi  of  male 
the  same  as  in  Theclini.  Males  with  no 

discal  patch  of  special  scales.  Egg: 

Unknown.  Catet-pillar  at  birth :  Un- 
known. Mature  Caterpillar :  Cylindrical, 

the  head  fully  half  as  broad  as  the  body  ; 

highest  portions  of  body  occupying  the 

posterior  half  of  each  segment  ;  body 

clothed  with  hairs  the  more  important 

of  which  are  clustered  upon  longitudinal 

series  of  fleshy  bosses.  Chrysalis : 

Dermal  appendages  composed  of  equal 

compressed  twisted  ribands,  tapering 

only  at  the  extreme  tip. 

Tribe   Theclini. 

Butterfly:  Club  of  antennae  distinct, 

usually  unequal  throughout  ;  last  joint  of 

palpi  far  slenderer  than  middle  joint  ; 

third  superior  subcostal   nervule  of  fore 

wings  simple ;  both  of  the  two  veins 

closing  the  cell  of  same  subobsolete  ; 

last  tarsal  joint  of  fore  legs  of  male  with 

a  pair  of  spines  differing  from  the  others 

only  in  being  larger  and  curved.  Males 

with  a  discal  patch  of  special  scales  on 

fore  wings.  Egg:  As  much  depressed 

above  as  truncate  below,  the  micropylic 

pit  very  deep,  the  central  depressed  area 

rarely  including  as  much  as  half  the 

entire  width  of  the  egg.  Caterpillar  at 

birth:  Head  noticeably  narrower  than 

the  body ;  last  three  abdominal  seg- 
ments fused.  Mature  caterpillar  :  Head 

one  third  or  more  the  width  of  the  body, 

highest  portion  of  body  segments  at  or 

behind  the  middle,  the.  posterior  slope 

the  more  abrupt ;  body  coarsely  pilose, 

the  hairs  longer  along  the  ridges  of  the 

body.  Chrysalis:  Dermal  appendages 

consisting  of  cylindrical  equal  hairs 

tapering  only  at  the  tip. 

Tribe  Lycaenini. 

Butterfly  :  Club  of  antennae  distinct, 

usually  equal  throughout ;  third  superior 
subcostal  nervule  forked  ;  spines  on 

under  side  of  tarsi  comparatively  few 

and    ranged    in    pretty    regular    series. 
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Males  with  no  discal  patch  of  special 

scales.  Egg:  As  much  depressed  above 

as  truncate  below,  the  micropylic  pit 

relatively  shallow,  the  central  depressed 

area  including  at  least  half  of  the  entire 

width.  Caterpillar  at  birth  :  Head  near- 
ly or  cjuite  as  broad  as  the  body ;  last 

two  abdominal  segments  fused.  Mature 

caterpillar:  Head  less  than  one  fourth 

the  width  of  the  body  ;  posterior  portions 

of  body  segments  slightly  elevated,;  body 

covered  with  stellate  piliferous  papillae. 

Chrysalis  :  Dermal  appendages  consist- 
ing of  uniformly  tapering  cylindrical 

hairs. 

Tribe  Chrvsophanini. 

Butterfly :  Club  of  antennae  distinct, 

usually  equal  throughout;  third  inferior 

subcostal  nervule  forked ;  spines  on 

under  side  of  tarsi  numerous  and  clus- 

tered irregularly  at  the  sides.  Males 

with  no  discal  patch  of  special  scales. 

Egg:  Domed,  much  less  depressed  above 

than  truncate  below;  angles  of  cells 

scarcely  or  not  prominent.  Caterpillar 

at  birth :  Head  nearly  or  quite  as  broad 

as  body  ;  eighth  abdominal  segment  not 

fused  with  others.  Maturccaterpillar: 

Head  one  half  or  nearly  one  half  the 

width  of  the  body;  highest  portions  of 

body  segments  at  or  in  front  of  the  mid- 
dle of  the  segments,  the  anterior  slope 

the  more  abrupt ;  body  clothed  uniformly 

with  short  pile,  or  with  longer  hairs 

(sometimes  springing  from  bosses)  ar- 
ranged transversely.  Chrysalis :  Dermal 

appendages  short  fungiform. 

Subfamily  PIERINAE. 

Butterfly  :  Antennae  straight.  Median 
nervure  of  fore  wings  with  three 

branches ;  hind  wings  partially  enclos- 
ing the  abdomen.  Fore  tibiae  with  no 

epiphysis ;  each  of  the  claws  bifid ; 

paronychia  generally  present.  Usually 
of  medium  size.  Egg:  Tall  and  slender, 

greatly  tapering  above  and  often  below 
so  as  to  have  a  slender  base,  vertically 

ribbed  and  trellised  throughout.  Cater- 
pillar at  birth  :  Head  free  with  a  retro- 

arcuate  posterior  dorsal  curve.  Body 

cylindrical,  with  ranged  papillae  each 

supporting  a  single  appendage.  Mature 

cateipillar :  Head  free,  scarcely  if  at  all 
smaller  than  the  succeeding  segment, 

with  a  posteriorly  descending  surface  as 

in  infancy.  Body  nearly  uniform  clothed 

abundantly  with  small  briefly  piliferous 

papillae  and  generally  longitudinally 

striped  ;  no  osmateria  on  thoracic  seg- 
ments. Chrysalis :  Anterior  extremity 

ending  in  a  single  central  conical  pro- 

jection thrust  some  distance  in  advance 
of  the  base  of  the  antennae,  and  without 

ocellar  protuberances.  Dorsal  surface 

of  the  abdomen  ridged,  if  at  all,  along 

the  mediodorsal  line ;  /.  e.  single.  Girt 

crossing  the  middle  of  the  first  abdom- 
inal segment. 

Tribe  Rhodocerini. 

Butterfly :  Club  of  antennae  gradually 

incrassated,  cylindrical,  apically  truncate; 

palpi  very  short  and  moderately  stout, 
the  apical  joint  minute ;  third  subcostal 

nervule  of  fore  wings  with  a  long  fork ; 
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precostal  nervure  of  hind  wings  short 

or  wanting ;  middle  tibiae  shorter  tlian 

the  femora  in  the  male;  eighth  abdom- 

inal segment  of  male  posteriorly  pro- 
duced above.  Egg :  Tapering  at  base 

almost  as  much  as  above,  rounded  at 

each  end,  vertical  ribs  numerous,  slight. 

Caterpillar  at  birth  :  Uppermost  ranged 

appendages  laterodorsal,  conspicuously 

longest  at  the  extremities  of  the  body. 

Mature  caterpillar :  Piliferous  papillae 

subequal,  or  if  very  unequal  the  larger 

arranged  on  abdominal  segments  in 

transverse  series.  Body  moderately  stout, 

tapering  forward,  the  segments  divided 

into  six  sections,  the  head  smaller  than 

any  part  of  the  body.  Chrysalis  :  Wing 

cases  decidedly  protuberant  ventrally, 

the  tongue  and  antennae  not  nearly 

reaching  the  uncovered  part  of  the 

abdomen ;  prominences  of  body  gener- 
ally rounded,  the  head  well  distinguished 

by  its  curves  from  the  frontal  projection. 

Tribe  Anthocharini. 

Butterfly  :  Club  of  antennae  and  palpi 
as  in  Pierini ;  third  subcostal  nervule  of 

fore  wing  forked  near  the  middle  ;  pre- 

costal  nervure  of  hind  wing  straight ; 
middle  tibiae  shorter  than  femora ; 

eighth  abdominal  segment  of  male  pos- 

teriorly produced  above.  Egg:  Taper- 
ing but  little  below,  the  base  truncate 

and  summit  rounded ;  vertical  ribs  com- 

paratively few  and  distinct.  Caterpillar 

at  birth :  Uppermost  arranged  appen- 
dages below  the  laterodorsal  line,  all  of 

nearly  equal  length.     Mature  caterpillar : 

Piliferous  papillae  of  unequal  size  and 

on  abdominal  segments  the  larger  ar- 
ranged only  in  longitudinal  series.  Body 

very  slender,  scarcely  tapering  forward, 

the  segments  divided  into  seven  sections 

and  the  head  much  broader  than  high. 

Chrysalis :  Wing  cases  decidedly  pro- 

tuberant ventrally,  the  tongue  and  anten- 
nae not  nearly  reaching  the  uncovered 

part  of  the  abdomen ;  prominences  of 

body  rounded,  the  frontal  projection 

often  of  excessive  length  with  no  sepa- 
rate curve  from  the  head. 

Tribe  Pierini. 

Butterfly:  Club  of  antennae  depressed, 

distinct,  subspatulate ;  palpi  very  slen- 
der, elongate,  the  last  joint  long;  third 

subcostal  nervule  of  four  wings  forked 

at  extreme  tip ;  precostal  nervure  of 

hind  wings  bent  strongly  outward  ;  mid- 
dle tibiae  at  least  as  long  as  femora ; 

posterior  margin  of  eighth  abdominal 

segment  of  male  entire  or  notched  above. 

Egg:  Tapering  but  little  below,  base 
truncate;  summit  distinctly  truncate, 

vertical  ribs  not  very  numerous,  sharp 

and  distinct.  Caterpillar  at  birth :  Upper- 

most ranged  appendages  laterodorsal,  all 

appendages  of  nearly  uniform  length. 
Mature  caterpillar:  Piliferous  papillae 

of  unequal  size  and  on  abdominal  seg- 

ments the  larger  arranged  only  in  longi- 
tudinal series.  Body  comparatively  stout, 

scarcely  tapering  forward,  the  segments 
divided  into  six  sections  and  the  head 

scarcely  or  not  at  all  broader  than  high. 

Chrysalis:     Wing    cases     not    ventrally 
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protuberant,  the  tongue  and  antennae 

reaching  the  uncovered  part  of  abdo- 

men ;  carinae  often  raised  to  sharp  pro- 

jections. 

Subfamily  PAPILIONINAE. 

Butterfly:      Antennae    more    or    less 

arcuate.     Median  nervure  of  fore  wings 

with    four   branches ;     hind    wings    not 

enclosing  the  abdomen,  often  plaited  on 

the  inner  margin.     Fore   tibiae  with    a 

distinct    epiphysis    on   the    inner    s*ide ; 

each  of  the  claws  simple  and  long ;  par- 

onychia lacking.     Usually  of  large  size. 

Egg:    Spheroidal  or  oblate  spheroidal, 

at  most  scarcely  higher  than  broad,  gen- 

erally  broader    than     high,    all   surface 

structure,  when  visible,  reticulate.     Cat- 

erpillar  at  birth  ;     Head  with  no  retro- 

arcuate  posterior  dorsal  curve,  but  par- 

tially covered  by  a  fold  of  the  segment 

behind.     Body  more  or  less    angulated 

at  the  lateral  line  with  ranged  papillae 

most  or  all  supporting  several  append- 

ages.    Mature  catcrpUlar:     Head  much 

smaller     than      the      succeeding      seg- 

ments, more  or  less  covered  posteriorly, 

where   there   is   no    retroarcuate   dorsal 

curve,  by  a  fold  of  the  segment  behind. 

Body  frequently  enlarged  at  the  hinder 

end  of  the  thoracic  region,  nearly  naked 

or  with  longitudinally  ranged  fleshy  fila- 

ments, or  bristly  mamillae,  occasionally 

with  transversely  ranged  piliferous  papil- 

lae ;  o-enerally    transversely    marked  or 

saddled  with  sharply  contrasted  colors, 

or  where  longitudinally  marked  it  is  by 

serial    spots   and  not  by  stripes;    a  Y- 

shaped  osmaterium  on  first  thoracic  seg- 
ment. Chrysalis :  Anterior  extremity 

ending  in  a  pair  of  projections  —  the 

ocellar  prominences — thrust  some  dis- 
tance in  front  of  the  antennae,  or  with 

rounded  front  not  projecting  beyond  the 

base  of  the  antennae,  occasionally  ( in 

exotic  types)  with  a  double  knob  of 

hooks.  Dorsal  surface  of  the  abdomen 

ridged  if  at  all  on  the  laterodorsal  line  ; 

/.  e.  double.  Girt  crossing  the  middle  of 

the  metathorax. 

Tribe  Parnassini. 

Butterfly:      Last  joint  of   palpi  long; 

wings    rounded,   in    our   species   entire, 

the  subcostal  nervure  of  fore  wings  with 

three  superior  branches.*     Egg:     Very 

oblate    spherical,  deeply    and  profusely 

punctate.      Caterpillar  at  birth  :   Bristles 

of  body    spiculiferous    not    apically   ex- 

panded   but     truncate.       Mature    cater- 

pillar:     Body    with    ranged    tubercles 

bearing   bristly    hairs    or    clothed    with 

bristly  hairs  massed  in  distinct  regions. 

Chrysalis :     With  no  frontal  projections, 

sometimes    enclosed    in    a    cocoon,    or 

attached    (in    Tha'is)    by    the    anterior extremity. 

Tribe  Papilionini. 

Butterfly:  Last  joint  of  palpi  min- 

ute; wings  subfalcate,  the  hind  pair 

usually  tailed,  the  subcostal  nervure  of 

fore  wings  with  four  superior  branches. 

Egg:     Nearly  spheroidal,  with  scarcely 

•These   characters  do  not  hold  for  the  entire  group,  out- 

side of  America,  where  it  is  less  developed. 
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perceptible  reticulation.  Caterpillar  at 

birth :  Bristles  of  body  not  spiculif- 
erous,  apically  enlarged  or  flaring. 

Afature  aitcrpillar :  Body  naked  except 

for  scanty  and  excessively  short  almost 

microscopic  hairs,  occasionally  provided 

with  fleshy  filaments.  Chrysalis:  With 

a  pair  of  frontal  projections,  hanging 

freely  by  tail  and  mid-girth  only. 

Family  HESPERIDAE. 

Tribe  Hesperini. 

Butterfly:  Tail  of  antennal  club 

nearly  or  quite  as  long  as  club  proper; 

abdomen  generally  shorter  than  hind 

wings.  Males  with  a  costal  fold  on 

fore  wings  concealing  special  scales,  and 

with  a  corneous  sheath  protecting  the 

extended  alimentary  canal.  £gg:  Sub- 
spherical,  vertically  ribbed  and  cross 

lined.  Caterpillar  at  birth  :  Bristles  of 

last  segment  only  a  little  longer  than  the 

others,  not  recurved.  Mature  eater- 

pillar  :  Body  relatively  stout  and 

plump  ;  highest  points  of  the  two  sides 
of  the  head  more  distant  froui  each 

other  than  the  length  of  the  base  of  the 

frontal  triangle.  Chrysalis :  Tongue 

case  not  protruding  beyond  the  tip  of 

the  wing  cases. 

Tribe  Pamphilini. 

Butterjly:  Tail  of  antennal  club 

shorter  than  the  club  proper,  occasion- 

ally wanting;  abdomen  as  long  as  or 

surpassing  the  hind  wings.  Males  often 

with    a   velvety    oblique    streak    on    the 

disk  of  the  fore  wings,  the  alimentary 

canal  not  prolonged.  Egg:  Usually 

subhemispherical,  with  smooth  or  ob- 

scurely reticulate  surface.  Caterpil- 
lar at  birth  :  Some  of  the  bristles  of 

last  segment  exceptionally  long  and 

recurved.  Mature  caterpillar :  Body 

very  elongate  ;  highest  points  of  the  two 

sides  of  the  head  no  farther  apart  than 

the  length  of  the  base  of  the  frontal 

triangle.  Chrysalis  :  Tongue  case  free 

at  tip,  protruding  beyond  the  wings. 

A    SIMPLIFIED    SPREADING    BOARD. 

Some  entomological  friends  who  have  vis- 

ited my  laboratory  recently  iiave  been  unex- 
pectedly interested  in  a  means  of  setting  and 

spreading  the  wings  of  insects  that  I  have 

employed  for  a  good  while,  and  have  asked 
that  I  should  describe  it.  I  am  constrained 

to  do  so,  not  because  the  old  form  of  grooved 
board  with  cork  backing  is  unsatisfactory,  but 

because  my  board  is  simpler,  cheaper  and 

can  be  made  in  a  moment  by  any  one.  It  is 
better,  too,  in  some  respects  and  for  some 
kinds  of  insects,  and  I  now  use  it  almost 

altogether. 
It  consists  of  a  thin  piece  of  smooth  board 

of  soft  ,vood  with  rows  of  awl  holes  punclied 
through  it,  fastened  flatwise  upon  anollier 
thin  board  of  the  same  size.  That  is  all 

there  is  to  it.  The  piece  with  the  holes  in  it 

should  be  of  a  thickness  equal  to  one  fourth 
the  length  of  the  pin. 

To  use,  the  pin  is  thrust  through  the  insect 

nearly  to  the  head,  inverted,  and  pushed  head 
downward  to  the  bottom  of  one  of  the  holes, 

and  the  wings  are  expanded  and  pinned  down 
under  strips  of  paper  in  the  usual  way,  but 
in  the  inverted  position. 

Its  advantages  over  the  old,  grooved  board 

are  :  — 
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1.  Its  cheapness  and  compactness. 
2.  It  can   be  readily   made   of  anj   size  or 

shape. 
3.  It  will  hold  twice  as  many  insects  for  a 

given  area. 
4.  It  automatically  places  the  specimen  at 

the  proper  height  on  the  pin. 
5.  Less  time  is  required  to  set  an  insect, 

because  the  body  does  not  have  to  stand  in  a 
definite  relation  to  a  groove. 

6.  Legs,  antennae,  abdominal  stylets,  etc., 
tend   to   lie  out   Hat  on  the  board,  and  do  not 

hang  down  in  the  way  of  pin  labels  :  the  legs 
are  readily  arranged  with  great  advantage 

for  seeing  tibial  spurs,  etc. 
It  has  its  limitations  in  the  setting  of 

insects  with  dorsal  crests,  or  with  dorsal  tufts 
of  hairs,  which  are  not  to  be  flattened  out. 

The  simple  expedient  of  turning  the  insect 
over  for  setting  obviates  the  necessity  for  the 

groove  :  and  after  spreading  on  an  undi- 
vided surface  for  a  while,  one  comes  to  regard 

the  groove  a  nuisance. 

James  G.  Needham. 

LIFE  HISTORIES  OF  NORTH  AMERICAN  GEOMETRIDAE.— XXXVIII. 

BY  HARRISON  G.  DYAR,  WASHINGTON,  D.  C. 

Paleacrita  vernata  Peck.  This  well  known 

larva,  first  described  by  Peck  in  1796  and 

referred  to  in  all  works  on  economic  ento- 

mology, occurred  in  the  Platte  Canyon, 
Colorado,  numerously  on  a  bush  of  wild 
cherry,  which  was  defoliated.  The  larvae 
were  not  seen  elsewhere  and  were  massed  on 

one  tree,  not  scattered  as  was  Ahopliila 

pomeiaria,  which  occurred  in  the  same  can- 

yon. 
E^g- — Elliptical,  evenly  rounded,  one  di- 

ameter considerably  less  but  not  flattened ; 

one  end  slightly  depressed,  the  other  rather 
distinctly  truncate;  reticulations  broad, 

rounded,  rather  ill-defined,  the  cell  areas 

however  forming  distinct  saucer  shaped  pits 

in  longitudinal  rows ;  truncate  end  nearly 

smooth  ;  sordid  yellow,  subtranslucent,  ap- 
pearing soft-shelled,  sometimes  irregularly 

shaped,  somewhat  iridescent;  size  .8  X  .6  X 
.1;  mm.  Laid  in  a  mass  probably  in  a  crack 
in  the  bark  or  similar  situation. 

Stage  I. —  Head  rather  small,  rounded, 
flatfish  before,  not  higher  than  joint  2  ;  dull 

dark  brown,  epistoma  and  setae  pale  ;  width 

about  .3  mm.  Body  normal,  rather  robust, 

not  elongated  ;  a  broad  dark  brown  subdorsal 

band  and  narrow  dorsal  line,  the  whitish 

space  between  irregular  and  cut  by  the  annu- 
let incisures;  subventral  fold  broadly  pale; 

venter  shaded  in  brown  but  leaving  the  tuber- 
cles pale.  Feet  shaded  in  .luteous  brown, 

normal  ;   setae  short,  white,  rather  stiff. 

Stage  II. —  Head  bilobed,  erect,  flat  before, 
dull  black,  whitish  across  the  clypeus,  in  a 

streak  each  side  and  on  epistoma  ;  width  .4 
mm.  Body  normal,  rather  short  and  thick, 

a  little  flattened.  Black,  not  shining,  sub- 
annulate.  A  geminate,  white,  dorsal  line, 

slightly  dotted  and  broken,  irregular  ;  a  fine 
white  lateral  line,  near  to,  and  partly  joined 

by  obscure  streaks  to  a  broad  white  line  on 
subventral  fold,  streaked  on  the  annulets  ; 

spiracles  in  white  patches ;  a  few  white  dots 
subventrally.  Feet  dark,  the  abdominal 

ones  white  streaked  outwardly,  the  thoracic 

ones  pale  in  the  joints.  Joint  12  slightly 
angularly  enlarged  dorsally.  Setae  short, 
black,  rather  stiff. 

Stage  III. —  Head  bilobed,  erect,  flat  be- 
fore ;  luteous  brown  to  black,  with  two  trans- 

verse, dotted,  white  streaks,  one  at  the  apex 

of  clypeus,  the  other  between  the  e^'es ; 

epistoma  pale ;  width  .6  mm.     Body  moder- 
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ate,  normal,  not  elongate;  black,  not  shining, 

marked  in  white  as  before,  the  lines  all  nar- 
row, dotted,  somewhat  broken ;  joint  12  a 

little  enlarged,  the  addorsal  line  widened  on 

it  ;  anal  feet  projecting  laterally'.  No  shields  ; 
tubercles  and  setae  obscure,  their  bases  a 

little  enlarged,  making  the  surface  of  the 

body  somewhat  irregular  ;  traces  of  a  sub- 
dorsal line  ;  abdominal  feet  pale  dotted  out- 

wardly. 

Stage  IV.—  Mead  dull  black,  white  dotted, 
the  upper  faces  of  the  lobes  nearly  solidly 
black,  but  many  dots  across  clypeus  in  two 
transverse  bands  ;  width  i.i  mm.  Body  dull 
black  with  fine,  broken,  addorsal  and  more 

continuous  but  narrow  substigmatal  white 
lines  ;  traces  of  the  other  lines  as  dottings. 

Tubercles  small,  slightly  elevated;  setae 
short  ;  black.  Cervical  shield,  anal  plate 

and  feet  slightly  brownish  diluted  ;  no  corn- 
ified  shields.  Segments  wrinkly  subannu- 
late. 

Stage  V. —  Head  broad,  erect,  roundedly 
bilobed ;    sordid    white    in    ground    color,  a 

black  band  on  the  vertex,  one  across  apex  of 

clypeus,  broken,  one  above  mouth,  irregular 

and  with  dots  between  ;  vv'idth  1.5  to  i.S  m;n. 
Body  smooth,  rather  robust,  normal,  not 

elongate ;  setae  and  tubercles  minute  except 
tubercle  ii  of  joint  12  which  is  elevated. 
Color  variable.  Dark  gray,  finely  lined. 

Thoracic  feet  red-brown  or  black.  Body 
lines  addorsal,  subdorsal,  lateral  and  stigma- 
tal,  the  addorsal  ones  enclosing  black  spots, 

or  a  continuous  black  space  or  broken  up  by- 
red  and  white  dots.  Ground  color  dark 

purplish  shaded  with  black  laterally  and  sub- 
ventrally  and  with  reddish  stigmatally  ;  a 

dark  swelling  behind  the  spiracle;  substig- 
matal line  usually  yellow,  narrow,  distinct  ; 

other  lines  more  or  less  broken  and  dotted  ; 

all  the  surface  finely  dotted  and  mottled. 
Feet  sometimes  reddish. 

The  larvae  entered  the  earth  Mav  24th  and 

emerged  the  following  March.  Eggs  were 
obtained  which  hatched  March  24th  and  the 

larvae  matured  again  before  the  end  of  May. 

CocciDAE  AND  Ai.EURODiDAE. —  Two  pa- 

pers, embodying  contributions  to  our  knowl- 
edge of  the  Coccidae  and  Aleurodidae,  have 

just  been  completed  in  the  laboratory  of  en- 
tomology at  Stanford  University.  The  pa- 

pers are  of  such  size  that  some  time  must 
elapse  before  their  publication,  so  that  an 
immediate  brief  statement  of  their  contents 

will  probably  be  of  interest  to  entomologists. 

"Coccidae  of  Coniferae"  is  the  title  of  a  paper 
by  Geo.  A.  Coleman,  based  on  material  col- 

lected by  the  author  in  the  summer  of  1901, 
in  the  course  of  a  trip  on  foot  and  horseback 

of  a  thousand  miles  through  the  great  con- 
iferous forests  of  Northern  California.  This 

expedition  was  made  for  the  express  purpose 

of  gathering  specimens  and  notes  for  a  study 

of  the  conifer-infesting  scale  insects.  Mr. 
Coleman  collected  22  species  of  Coccidae 

from  26  species  of  conifers,  ten  of  the  species 

being  described  as  new.  Of  these  ten,  im- 
mature stages  of  four  are  described,  and  the 

complete  life  history  of  one.  The  paper  also 
includes  a  compiled  list  of  the  Coccidae  re- 

corded from  the  Coniferae  of  the  world,  and 
a  host  list  with  distribution.  There  are  in- 

cluded also  notes  on  the  economic  status  of 

the  conifer-infesting  scales. 

"Aleurodidae  of  California"  is  a  paper  by 
Mrs.  Florence  E.  Dorsey  which  describes 
twenty  new  species  of  aleurodids  found  in 
California,  thus  increasing  the  number  of 

known  N.  A.  species  in  this  family  from  40 
to  60.  In  the  case  of  every  one  of  these  20 

new  species  the  immature  stages  have  been 
studied  by  the  author  and  are  described  in 

detail.  It  is  unnecessary  to  say  that  these 

accounts  of  the  post-embryonic  life  history 
of  so  many  aleurodid  species  constitute  a 
really  important  contribution  to  our  knowl- 



430 PS  \  CHE. [December,  1902 

edge  of  a  problem  of  much  biological  interest.  species  of  the  family' are  given.     The  paper 
Mrs.    Dorsey    summarizes    her    observations  is  unusually  well  supplied  with  drawings,  in 

in  a  special  discussion  of  aleurodid  develop-  which  work  Mrs.  Dorsey  has   been  aided  by 
ment.     A  list  with  references,  together  with  Mary  Wellman,  scientific  artist, 

an  analytical  table,  of  all  the  North  American 

THE  PUPA  OF  MERMIRIA  TEXANA  BRUNER. 

BY  T.  D.  A.  COECKRELL,  EAST  LAS  VEGAS,  N.  MEX. 

Orthopterists  have  not  usually  paid 

much  attention  to  the  pupae  of  grass- 
hoppers ;  partly,  no  doubt,  because  they 

rarely  offer  any  remarkable  characters, 

and  partly  because  they  often  shrivel 
and  lose  their  natural  colors,  when 

pinned  in  the  cabinet.  The  pupa  of 
Menniria  texana,  now  described,  is  a 

very  striking  and  beautiful  creature 
when  alive,  and  it  seems  well  worth 

while  to  present  an  account  of  it. 

9  .  Length  34-36  mm.,  antennae  \o\ 
mm.,  dorsal  surface  of  head  5J  mm., 

pronotum  5^  mm.,  teginina  8  mm.,  end 

of  tegmina  to  tip  of  abdomen  16-18 
mm.,  femur  i6  mm.,  tibia  15  mm., 

breadth  of  thorax  4  mm.  21  spines  on 

outer  margin  of  hind  tibia.  Brown  of 

various  shades,  with  pure  white  longitu- 
dinal stripes ;  top  of  head  with  a  broad 

median  longitudinal  pale  sepia  band, 

narrowly  edged  with  darker;  on  each 

side  of  this  a  broad  pale  apricot  or  red- 

dish-ocherous  band,  clouded  with  pale 

gray,  and  externally  bordered  with 

white,  the  white  border  running  through 

the  upper  edge  of  the  eye ;  next  to  this 

a  broad  dark  sepia  band,  also  bordered 

below  with  white;  then  a  dilute  gray 

band,  marbled  with  lighter  veins  and  at 

its  lower  part  spotted  with  darker ;  this 

lower  spotted  part  bordered  below  with 

white ;  running  from  below  the  eye, 

bordering  on  the  lateral  carinae  of  the 

face,  is  a  pale  reddish-ochreous  band. 

Eye  gray,  its  upper  part  spotted,  its 

lower  part  striped  with  grayish-white. 
Face  gray  mottled  with  blackish,  the 

median  carinae  pale.  Antennae  a  warm 

brown,  distinctly  triquetrous  towards 

base,  not  nearly  so  broad  as  the  shorter 

diameter  of  the  eye.  The  prothorax 

continues  the  longitudinal  markings  of 

the  head,  but  the  median  zone,  is  mot- 
tled with  dark  gray,  and  its  ground  color 

is  inclined  to  purple,  with  the  median 

carina,  which  is  very  distinct;  is  indi- 
cated by  a  pale  line.  The  subdorsal 

dark  band  passes  backwards  along  the 

thorax  and  abdomen,  crossing  the  teg- 
mina, which  thus  have  their  lower  half 

dark  and  the  upper  a  light  warm  reddish- 
ochreous.  On  the  sides  of  the  thorax 

the  dark  band  is  broadly  bordered  below 

by  white ;  but  on  the  abdomen  it  is  nar- 

row,  and    is   bordered  aboi'e  by  white. 
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The  abdomen  is  strongly  keeled  dorsally, 

the  region  of  the  keel  being  purplish, 

somewhat  mottled,  and  changing  into 

light  ochreous  above  the  white  (inter- 

rupted) subdorsal  lines.  Sides  of  abdo- 
men mottled  with  purplish  and  dull 

white.  Femora  with  an  ochreous  line 

above,  and  a  white  line  at  the  sides 

marking  the  ridges.  Tibiae  pale  pur- 
plish, mottled  with  pink  at  sides,  with  a 

dark  gray  stripe  beneath.  Spines  rosy, 

tipped  with  black. 

9  .  Green  form.  Similar  but  apple 

green  in  place  of  brown,  and  hardly  any 

mottling;  median  zone  of  head  and  pro- 
thors.x  a  dull  emerald  green,  not  mottled. 

Lateral  band  a  deep  olive-green,  the 
white  edging  very  distinct  and  beautiful. 

Ground-color  of  tibiae  pale  bluish. 
Hab.  Las  Vegas  Hot  Springs,  N.  M., 

July  II,  1899.    (W.  Porter  and  S.  Mize.) 

I  give  also  a  brief  description  of  the 

adult  from  the  same  place  : 

9  .  Like  the  pupa,  but  colors  grayer, 
not  so  reddish;  hind  tibiae  coral  red. 

Tegmina  blackish  with  a  yellowish-white 
subcostal  stripe  and  another  stripe  in  the 

median  field,  beginning  abruptly  just  be- 

low the  middle  of  the  tegmen  ;  a  longi- 

tudinal ochreous  stripe  along  the  lower 

margin  continuous  and  concolorous  with 

the  subdorsal  stripes  of  the  thorax. 

Wings  tinged  with  yellowish,  apical 

third  dusky.  17  spines  on  outer  mar- 
gin of  hind  tibia.  Measurements  in  mm.: 

antenna,  16,  vertex  5 J,  pronotum  6 J, 

tegmina  30,  end  of  pronotum  to  tip  of 

abdomen  29^.  hind  femur  2ii,  hind  tibia 

ig^.  (Aug.  10,  1899.  W.  Porter).  The 
adult  was  kindly  determined  by  Mr. 

Scudder.  Brunner  found  the  species 

only  among  Agave ;  it  did  not  occur 

near  or  upon  Agave  at  Las  Vegas  Hot 

Springs.  The  tegmina  in  our  form  are 

appreciably  shorter  than  in  Bruner's 

types. 

Notes. —  Carabus  nemoralis  Miill.  is  taken 

not  uncommonly  at  Cambridge,  Mass.  Otlier 

North  American  records  are  Hudson's  Bay, 
St.  John,  N.  B.,  and  Maine. 

In  Caterpillars  and  their  moths  (New  York. 

The  Century  Company,  1902),  Miss  Eliot  and 

Miss  Soule  record  their  long  and  varied  ex- 
periences in  the  rearing  of  moths.  Chapters 

one  to  six,  pages  3-66,  deal  with  appliances, 
structure,  habits,  methods  of  care,  preserva- 

tion, note-taking,  etc. ;  and  chapters  seven 

to  seventeen,  pages  69-299,  are  devoted  to 
more  or  less  detailed  life  histories  of  a  num- 

ber of  common  moths,  chiefly  sphingine  and 

bombycine. 

The  text,  with  the  exception  of  the  part  re- 

lating to  structure,  is  quite  satisfactory  so  far 
as  facts  are  concerned,  but  from  a  literary 

standpoint  it  lacks  simplicity.  The  collo- 
quialness  of  the  style  and  the  frequent  use  of 

"One  of  Us,"  six  times  on  a  single  page,  is 
especially  displeasing. 

The  illustrations  are  from  photographs  by 

Miss  Edith  Eliot  and  show  the  caterpillars 

and  spread  moths  of  most  of  the  species 

treated.  Those  of  the  caterpillars  are  uni- 
formly good,  while  those  of  the  moths  are 

more  uneven  as  properly  spread  specimens 

were  not  always  selected  for  illustration. 
The  index  even  as  a  list  of  names  is  inade- 

quate and  the  rendering  of  some  of  the  scien- 
tific names  shows  careless  proof  reading. 
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Guide  to  the  Genera  and  Classification  of  the  Orthoptera  of  North  America 

north  of  Mexico.     By  Samuel  H.  Scudder.     90  pp.     8°. 

Contains  keys  for  the  determination  of  the  higher  groups  as  well  as  the 

(nearly  200)  genera  of  our  Orthoptera,  with  full  bibliographical  aids  to  further 

study.     Sent  by  mail  on  receipt  of  price  ($1.00). 

E.  W.  WHEELER,  30  Boylston  Street,  Cambridge,  Mass. 

A.  SMITH  &  SONS,  146-148  WILLIAM  ST.,  New  York. 
•UNtFACTlIRERS  AM(  larOKTERS  OF 

GOODS  FOR  ENTOMOLOGISTS, 
li   Klaeger  and  Carlsbad  Insect  Pins,  Setting 

'^  *  Boards,    Folding  Nets,   Locality  and 
Special  Labels,  Forceps,  Sheet  Cork,  Etc. 
Other  articles  are  being  added,  Send  for  List. 

Published  by  Henry  Holt  &  Co.,  New  York. 

Scudder's  Brief  Guide  to  the  Com- 
moner Butterflies. 

Bv   Samuel   H.    Scudder.     xi  +  206  pp. 
i2rao.    $1.25. 

An  introduction,  for  the  young  student,  to 
the  names  ,ind  sometliing  of  the  relationsliip 
and  lives  of  our  coninioner  butterflies.  Tlie 
autlior  has  selected  for  treatment  tlie  butter- 
tlies,  less  than  one  Iiundred  in  number,  which 

would  be  almost  surely  met  with  bj  an  in- 
dustrious collector  in  a  course  of  a  year's  or 

two  year's  work  in  our  Northern  States  east 
of  the  Great  Plains,  and  in  Canada.  While 
all  the  apparatus  necessary  to  identify  these 
butterflies,  in  their  earlier  as  well  as  perfect 

stage,  is  supplied,  it  is  far  from  the  author's 
pujpose  to  treat  them  as  if  they  were  so  many 
mere  postage-stamps  to  be  classified  and  ar- 

ranged in  a  cabinet.  He  has  accordingly 
added  to  the  descriptions  of  the  difterent  spe- 

cies, their  most  obvious  stages,  some  of  the 
curious  fact.s  concerning  their  periodicity  and 
their  habits  of  life. 

Scudder's  The  Life  of  a  Butterfly. 
A  Chapter  in  Natural  History  for 
the  General  Reader. 

By  Samuel  H.  Scudder. 

$1.00. 

186  pp.     i6ino. 

In  this  book  the  author  has  tried  to  present 
in  untechnical  language  the  story  of  the  life 
of  one  of  our  most  conspicuous  American 
butterflies.  At  the  same  time,  by  introduc- 

ing into  the  account  of  its  anatomy,  devel- 
opment, distribution,  enemies,  and  seasonal 

changes  some  comparisons  with  the  more  or 
less  dissimilar  structure  and  life  of  other  but- 

terflies, and  particularly  of  our  native  forms, 
he  has  endeavored  to  give,  in  some  fashion 
and  in  brief  space,  a  general  account  of  the 
lives  of  the  whole  tribe.  By  using  a  single 
butterfly  as  a  special  text,  one  may  discourse 
at  pleasure  of  many  ;  and  in  the  limited  field 
which  our  native  butterflies  cover,  this  meth- 

od has  a  certain  advantage  from  its  simplicity 
and  directness. 



INDEX    TO    NAMES    OF    INSECTS. 

Abbotana  clemataria,  142. 
Achorutes  arinatus,  1.59f. ;  deii- 

tatus,  320;  diversiceps,  317; 
harveyi,  31(3f . ;  nivicola, 
31.5f.;  paokardi,  31<if.; 
.sociali.s,  317;  spinifer,  317; 
tuUbergi,  l(i2 ;  viatioas, 
161f. 

Aolenla  japoiiica,  402. 
Aomaeodera  disjuncta,  378 ; 

scalaris,  370;  sparsa,  378. 
Acmaeops  prateiisis,  303. 
Acridium  alutaeeuni,  105  ; 
rubigiuosum,  10.5. 

Adranes  lecontei,  4f. 
Aeoloplus  regalis,  04. 
Agallia  anomala,  127;  balli, 

1.52;  barretti,  128  ;  cinerea, 
128;  olitellaria,  127;  hey  del, 
126,  1-52;  inconsi^icua,  128, 
152;  lyraU,  128,  1.52;  mexi- 
cana,  126,  1.52  ;  luodesta, 
126,  1.52;  novella,  127;  ocu- 
lata,  127;  peregrinans,  128, 
152  ;  producta,  126f.,  152  ; 
4-notata,  126  ;  4-punctata, 
120f.;  reticulata,  127  ;  sau- 
giiinulenta,  128  ;  tenella, 
127. 

Ageneotettix  deorum,  95. 
Agraulis,  407,  415  ;  pas.si- 

florae,   415. 
AgrioytpiLS,  377. 
Aleurode.s  citrl,  311. 

Aleui'odidae,  420. 
Alexeter  canaliculatvLS,  148. 
Alpha  cinerea,  95. 
Alsophila  pometaria,  202, 428. 
Amara  bnmnipenuis,  150; 

remotestriata,  150. 
Amblychila,  393. 
Amblycoiypha  oblongifolia, 

103'f.  ;   rotuiidifolia,  103f. Amphitoruiis  ornatus,  95. 
Anarta  melanopa,  347. 
Ancistrocerus  bastameuti, 

186;  6-cingulatu.s,  185. 
Andrena  albopicta,  284  ; 

anograe,  284  ;  apacheoruiu, 

164  ;  birtwelli.  2831'.  ;  cou- vexa,  284 ;  f  rigida,  284  ; 
lapponica,  284  ;  inerriami, 
284;  Wiishingtoni,  284. 

Anobium  deceptum,  GO;  ovale, 

60. 
Anopheles  4-maculatu.s,   191. 
Anoplaspis,  72. 
Anosia,  381f.;   plexippus,  382. 
Anthicus  melancholicus,  3f. 
Anthidiuin  paroselae,  94. 
Anthochaxiiii,  425. 
Authoaomus  albopilo-sus,  380  ; 

grandis,  324. 
Anthophora      cardui,       282  ; 

sraithii,  283. 
Anthrax  catulina,  346. 
Antonina  orawi,  70;  purpurea, 

71  ;  socialis,  402. 
Anuridagranarla,  1.59f.;  mari- 

tima.    161  ;    tuUbergi,    161. 
Anurophorus  laricis,  161. 

Apaturini,  416. 
Aphaenogaster      aquia.       5  ; 

fulva,   237,  260f.,  271,  367  ; 
lamelliden.s,     237 ;     mariae, 
237  ;      tenne.sseensis,      237, 
262,  271  ;   treatae,  237. 

Aphodius  anthracinu.s,151. 
Aphorura  armata,   159 ;  iner- 

mis,  1.59. 
Apion      tenuirostrum,     380 ; 

varicorne,  380. 
Apithes  agitator,  105. 

Apostraphia,  406t'.,  413;  chari- thonia,  413. 
Arctophila  flagrans,  149. 

Arcyptera  gracilis,    105;  lin- 
eata,  105  ;   platyptera,  105. 

Arethaea    brevicauda,     381  ; 
carita,  381. 

Argynnini,  416. 
Argynnis  electa,    186  ;  eury- 

nome,  186. 
Arphia       sulphurea,      lOlf.  ; 

xanthoptera,  lOlf. 
Aspidiotus      ancylus,       403  ; 

articulatu.s,  402f .  ;  aurantii- 
402f.;  camelliae,  72  ;  candi- 
dulus,  403;    crvptoxautlius, 

71,     403 ;      fei-naldi,     403  ; 
forbesi,  403;    hederae,   403; 
lataniae,72;  orientalis,  403  ; 

personatus,     402t'.;     rapax, 1.54  ;    sp.,   403  ;    yuecarum, 
403;  zonatus,  71.  . 

A.sterodii).spi.s  pustulaiis,  404. 

Asteroleoauium  bambusae, 
404;  japonicuiu,  71,  403; 
pustulans,  404;  variolosum, 
403£. 

AsynarchiLS  costalis,  286. 
Athous  cribratus.  151. 
AtiniLs  monilicorni.s,  5. 

Atlauticus  dorsalis.  1041'.; 

pachymerus,  1041'.,  119. Atta  8-spinosa,  238 ;  tardi- 

grada,  238. Attacks  angulifera,  225,  252, 
2.55;  atlas,  322f.;  ceanothi, 
252;  cecropia,  72,  2241.,  2.52, 
255;  crameri,  322;  edwardsii, 

322;  gloveri,  2.52,  255;  pro- 
methea,  225,  252,  255,  41  If. 

Attelabu.s  bipustulatus,  380. 
Aulacaspis  elegans,  118,  154, 

402  ;  rosae,  154. 

Basilarchia  arthemLs.  393. 
Batrachidea  carinata,  106; 

cri.stata,  106. 
Batrachidhiae,  7. 

Batri.su.s  fossicauda,  3f.;  front- 
alis, 4;  globosus,  4. 

Bembidium  dyschirinum,  303; 
incertum,  150. 

Blastobasis    coccivorella,    84. 
Blatta  germanica,  lOOf. 
Blepharocera  ancilla,  41;  cap- 

itata,  41,  100. 
Bonibus  appositus,  272,  282  ; 

couperi,  163;  derhamellus, 
163;  frigidibs.  163;  juxtus, 

163;  proximus,  163;  p.  how- 
ardi,  163;  putnami,  163; 
ternarius,  163. 

Bootettix  argentatus,  95. 
Borborus  ec|uinus,  347  ;  geni- 

culatus,  347. 
Brachyniyrniex  depilis,  261, 

347  ;  heeri,  234,  245. 
Brenthis  helena,  186. 
Bruchophagus  herrerae,  324. 
Bruchus  amicu.s,  379;  .senii- 

nulum,  379. 
Bruneria  shastana,  95. 
Biniaea  alcyuoe,  280;  pluic- 

dusa,  280. 
Butalis  ba.silaris,  1 1 . 
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Calligrapha  serpentina,  379. 
Calliphora  vomitoria,  150. 

Callosamia  pi'omethea,  15f. 
Calocampe  undulata,  9. 
Calopteuu.s  bivittatus,  105 ; 

femur  rubrum,  105;  jjunc- 
tulatu.s,  105. 

Calosaturnia  mendocino,  321. 
Camiiula  pelluoida,  101£.,  124. 
Campoiiotus  americanus,  261, 

270;  baeviatus,  2tU  ;  casta- 
neiis.  111,  234,  201;  hercu- 
leanus,  222,  200f.,  270,  3(i7f.; 
hildebrandti,  223;  laeviga- 
tus,  270;  liguiperdns,  232, 
200f.,  367;  maculatiis,  367; 
marginatus,  234,  243,  260, 
367;  minutus,  261;  nearoti- 
cus,  261,  270,  367  ;  penn.syl- 
vanlcus,  222,  234,  260f., 
270f.;  pictus,  234,  260f., 
270f.,  308;  pubesoens,  234; 
.sp.,  260  ;  vioinus,  347,  367. 

Camptobrochis  grandis,  164; 
sp.  164. 

Cantharis  mittalli,  151. 
Carabus  neraoralis,  431,  taeda- 

tiLS  oregonensi.9,  150. 
Carneades  ochrogaster,  125. 
Catolaccus  oerealellae,  345. 
CentriniLS  acuminatus,  380. 

Ceophyllus  Uionilis,  4t'. Cephalelus  inf  iimatus,  327. 
Ceratomia  aiuyntor.  7f. 
Cerehysius  sp. ,  84. 
Ceropales  fraterua,  185. 

Cei'oplastes  cirripediformi.s, 
402;  depressus,  402;  flori- 
deusis,  4021;  irregularis, 
402 ;  myricae,  402f. 

Ceuthophilus  brevipes,  104f.; 
maculatus,  104f.;  iieglectus, 

104.;  terrestri.s,  104." Chaulioguathiis  limbicolli.s, 
379. 

Cheilosiahoodiaua,  346;  occi- 
dentalis,  346;  tristis,  346. 

Chionaspis  americana,  117, 
402;  brazilieii.si.s,  402;  citri, 
403f.;  furfurus,  117f.,  404; 
ortholobis,  117;  pinifoliae, 
117  ;  sp.,  403. 

Chionobas  chryxu.s,  272. 
Chironomus  sp.,  247f. 
Clilaeuiu.s  .sericeiis,  150. 
Chlamys  plioata,  379. 
Chloealtis  conspersa,  lOlf . ; 

puiictidata,  105;  viridis,  105. 

Chlorotettix    galbiuata,    173; 
unicolor,  17  If. 

Choreutis  ocoidentalis,  347. 
Cliorizagrotis  agrestis,  347. 
Chorophyllum,  6. 

C'hortopliaua      viriilifasciata, 
lOlf. 

Clirysobothris     carinipennis, 
378,  debilis;  378. 

Clirysomphalus         aonidum, 
403f .  ;  scutiformis,  72. 

Chrysopa   biiuaoulata,  21.5f.  ; 
externa,  216. 

Chrysophaniui,  424. 
Clirysophanus  lielloides,  186. 
CUry.sotoxum  derivatum,  149. 
Cicindela,  393  ;  sperata,  378. 
Cicindelidae,  393. 
Cidaphurus      alticola,      148 ; 

.spinosus,  148. 
Cingilia  catenaria,  2-50. 
Circotettix  carlinianiis,  136f.  ; 

lobatus,    136f . ;    maculatas, 
136f.  ;    ocoidentalis,  137f.  ; 
perplexus,  137f.;  shastanus, 
137f.  ;    sparsiLS,  141  ;  suffu- 
siis,      137f . ;      tlialassinus, 
136f .  ;  undulatus,  124, 137f . ; 
verruculatus,  102f . ;  135f. 

Cladonotinae,  6. 
nematodes  larreae,  167. 
Cliniacia,  378. 
Clisiocampa  fragilis,  164. 
Clothillapulsatoria,  342. 
Coceidae,  144,  429. 
Coccinella9-notata,  303  ;  oou- 

lata,  378  ;  Iransversoguttata, 
303. 

Coenomymplia  ochracea,  186. 
Colaenis,  407,  414;  delia,  415; 

Julia,  414. 
Coleophora  sp.,  272. 
Colias  eurytlieme,  186  ;  soiid- 

deri,     123  ;    s.    flavotincta, 
186. 

CoUetes  uigrifrons,  283. 
Connophron  oapillosulum,  4f .; 

olavicorne,  5;  longipenne,  5; 

pallidmu,  4. 
Conocepliahis  ensiger,  103f.  ; 

robustus,  103f  ;  triops,  103. 
Coptocycla  aurichalcea,  379  ; 

clavata,  379. 
Cordylura  vittipe.s,  346. 
Coryphista  badiaria,  396. 
Co.sGiuoptera  axillaris,  379. 
Cosmocoma  elegans,  84. 
Crambus  dumetellus,  164. 

Cratoparis  arcessitus,  67. 
Cremastochilas    harrisii,     4  ; 

knochii,5;  saucius,  5. 
Cremastogaster       ashmeadii, 

238;   ooarctata,  347  ;    lineo- 
lata,  238,  262,  271.  307;  mor- 
monum,  347  ;   olinelata,  5  ; 
punctulata,  347;  scutellaris, 
238  ;  .sp.,  245. 

Crocota      aurantiaca     brevi- 
cornis,  164. 

Crossidius  pulcliellus,  379. 
Crypticerya    plucheae,    175 ; 

townsendi,  175f. 

Cryptocephalns    quadrimacu- 
latus,  379  ;  spurcns,  379. 

Cryptocerciis  punctulata,  288. 
Cryptorliynclius  lapatlii,  393. 
Cryptus  proxinius,  147. 
Culex  inipiger,  149,  272. 
Cyllobehis  aiistrali.s,  334  ;  clii- 

onogaster,  334. 
Cyphodeii'a  albinos,  115. 
Cyphoderris  monstrosa,  107. 
Cyrtophyllus   concavus,    106  ; 

per.spicillatus,  103f.,  179. 
Cyrptopogon  callipediliis,  149, 

346. Cytilus  dormiscens,  66;  trivit- 
tatus,  151. 

Dactylopius  citri,  154 ;  dasy- 
lirii,  403;  longispinus,  117f.; 
154,  402f.;  minima,  154, 

nipae,  154. 
Dasyllis  flaviooUis,  399f.;  gros- 

sa,  399f.;  posticata,  400. 
Deidamia  inscripta,  240. 
Deilepliila  lineata,  8. 

Deilinia  bifllata,  420  ;  carnea- 
ria,  419  ;  falcataria,  419  ; 

perpallidaria,  419;  quadra- 
ria,  383. 

Deltocephalns  affiuis,  173,  348; 
melsheimerii,  171f.,  348;  mi- 

nimus, 172f.,  348;  minkii, 

173 ;  oGulattis,  173  ;  sylves- 
tris,  173. 

Dendroctonus  piceaperda  en- 
gelmanni,  303 ;  terebrans, 

380. Derotmema  saiissnreanum,  76. 

Desmoglyptus  crenatus,  380. 
Diabrotica  tricincta,  151. 
Diapheromera  Carolina,  187f.; 

denticrus,  187f.;  femorata, 
lOOf.,  187f.;  m&sillana,  187f.; 
veliei,   187f. 
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Diasjiis  arizonicus,  404  ;  bois- 
duvalii,   401;   celtidis.   404; 
minima,     154;     sp.,     40:!; 
zamiae,  402f. 

DicUopetala   brevicauda,  3^0 ; 
brevihastata,  381. 

Dichi'oraorpha   viridis,    lOlf., 167. 
Dictyna  sp.,  123. 
Dilophus  tibialis,  213. 
Dircenna,  395,  405;  lilugii,  405. 
Discoderus  paralleliis,  o03. 
Dissosteira  Carolina,  101  f. 

Dorymyrmex  flavu.^,  234f.;  ni- 
ger,   234f,;   pyramicus,  234; 
trmicicolo  pratensis,  235. 

Drasteria  erechtea,  120,  .347. 
Dromocliorus,  393 
Dryocampa  rubicunda,  8,  72. 
Uryocoetes    carboiiarias,    05 ; 

impres,sus,  05. 
Dynothea,  394f.;  lycaste,  395. 

Eacles  imiierialis.  299. 
Ecbinomyia  bystrico.sa,  1-50. 
Eciton  bnrchelli,  23-5;  califor- 

nicum,  235,  347;  carolinense, 
243. 

Ectemiiiiis  montanus,  272;  par- 
vulus,  272. 

Eotobia  flavocinota,  lOOf;  ger- 
manioa,  105;  lithopliila,  105. 

Eleodes  tricostata,  328. 
EUipes  minuta,  310. 
Empis   poplitea,    149;    trian- 

gula,  340. 
Eiioyrtus  sp.,  84. 

Eiidi'opia  diuiria.  371. 
Encoptolopbus  sordidus,  lOlf. 
Enodia  portlandia,  312. 
Entomobrya      grlseo-nlivata, 

101;  lanuginosa,   161;   luci- 
fuga,    363f.;     multifasciata, 
159f. 

Eois  inductata.  239;  suavata, 
106. 

Epelis  truncataria,  298. 
Ephebcimyrmex,  390. 
Epicauta,  370;  caviceps,  380  ; 

penn.sylvanica,  380;  wheel- 
eri.  380. 

Epiencyrtus,  sp  ,  84. 
Epitragus  canaliculatiis,  379. 
Erebia  epipsodea,  186. 

Ei'igone  .sp.,  123. 
Eriococciis  eucalyptis,  83. 
Eristalis  hirtus,  150;  obscurus, 

346. 

Euchlaena    paeotinria,     344 ; 
serrata,  130. 

Enclemensia  ba.s.settella,  84. 
Euerostis   viridipennata.   287. 
Eudule  mendiea,  189. 

Engonia  j-album,  87. 
Eulecanium  caryae,  402;  per- 

scae,  402;  quercitrouis,  402. 
Eumaeini,  423. 
Eimienes,  .300. 

Euplioeades  troilus,  87. 
Euploeinae,  371,  381. 
Enponipha  fissiceps,  38fi. 
Enptoieta  claudia,  107,  272. 
Eurveotis  lin.scliiana,  100;  .sp., 

100. 
Eurypronota  discreta,  4. 
Euvane.ssa  antiopa,  312. 
Euxesta    nitidiventris,    3531; 

notata,  353. 
Exomias  obdurefacfus,  07. 

Feltia  vaucouverensis,  125. 
Fioi'inia  theae,  402. 
Foeninae,  360. 
Forticula  perelieroni,  99f. 
Formica  americana,  271;  dak- 

otensis,  357f. ;  difficilis,  243; 
ex.secta.  232.  244  ;  ex.sectoi- 
des,  3, 112,  231f.,  243f.,260f., 
270f.,  3.57f.;  fnliginosa,  222; 

fusca.  222f.,  231t'.,  260f., 
307 ;  f.  neoclara,  261 ;  fuscata, 
261,  358;  gagate.s,  367; 
gnava,  271;  incerta,  358; 
integra,  222,243,  2321,  261, 
2701,  356,  367;  integroide.s, 
112;  lasioides,  261,  367;  1. 
pioea,  2(il ;  neoruiibarbis, 

lilt',  180;  nitidiventris,  4, 
201,  3-58 ;  obscurifer,  232f.; 
obscuripes,  233,  260f.,  270, 
3.561;  obscuriventri.s,  232f., 
243;  pallidefulva,  232f.,  244, 
261,  270f.,  367;  penn.syha- 
nica.  200,  270;  pergandei, 
358;  pratensis,  2321,  243, 
350;  pubernla,  112;  rubi- 

cunda, 260f.,  270f.,347,357f.; 
rubigiiiosa,  112;  rufa,  112, 
222,  232.  201,  367;  rufi. 
barbis  222  ;  sanguinea.  222f., 
2311,  244;  schaufnssii,260f., 
2701. 358.  367;  subaeiiescens, 
2(!1,  358;  subsericea,  3. 232f., 
244.  2001.  270f..  357f.,  367  ; 
subpulita,  261,  308  ;  trunci- 
cola,  2321 

Eroggattiella,  72. 

Galeruca  externa,  151. 
(Jargaropsis  innervis,  129. 
Gnorinioschenia  sp. ,  272  ;  tri- 

ocellella,  272. 
Gonia  capitata,  150,  346. 
Gossyparia  uhui,  118. 
Gryliotalpa  borealis,  104f., 

119;  longipennis,  106. 
Gryllus  abbreviatus,  104f., 

2911'.;  angustns,  106;  arma- 
tus,  293t',;  a.ssimilis,  268f., 294f.;  douiesticus,  104, 
291f.;  firmu.s,  2941;  integer, 
207f,,  293f.;  luctuosus,  23, 

1041;  neglectus,  1041'.;  ni- 
ger,  100;  pennsylvanicns. 
104f..  2681,  2911;  persona- 

tus,  293f.;  rubens,  2941' ;  vo- calis,  207f.,  296. 

Gynauisa  i.sis,  279f . 
Gyp.socliroa  liaesitata,  59. 

Hadrotettix  gracilis,  671; 
minor,  68;  mundus,  67f.; 
nebulosus,  671;  trifa.sciatus, 67. 

Haematopis  grataria,  155. 
Halictoides  maurus,  103. 
Halictus  arcuatus,  164;  dasi- 

phorae,  285  ;  fasciatus,  285  ; 
gracilis,  285;  liemimelas, 
285;  kincaidii,  164;  olym- 
piae,  104 ;  pectoraloides, 
285 ;  peraltus,  164,  285 ; 
ruido.sensis,  286 ;  simili.s, 
164,  285f.;  suliobscurus, 
285;  trizonatns,  285;  vega- 
nns,   286;  virgatellus,  284f. 

Harmostes  reflexulns,  164. 
Heliastns,  45  ;  aridus,  45f . ; 

calit'oruicus.  4.5f.;  minimus, 46. 

Heliconinae,  400. 
Heliomata  cycladata,  177. 

Helophilus  dyclu'i,  150. 
Hemerobius  cockerelli,  286. 
Hemieliiona.spis  aspidistrae 

154,  401. 
Hesi)erini,  427. 
Hesperotettix  brevipennhs. 

102.  pratensis,  63  ;  speci- osus,  63. 

IletaeriiLS  bruniii|iennis.  3. 
llilara  seriata,  215;  wheeleri, 

2141 
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HipiJLscus  rugosus,  lOlf.  ;  tu- 

be rculatus.'lOlt'. Hippodamiaconvergens,  151  ; 
siiiuata,  378. 

Holorusia  mbiginosa,  207f. , 
24(;f. 

Houioeusa  expan.sa,  4. 
HomolophiLS  ijiceps,  123 
Hoplopasites  productus  sub- 

ruber,  94. 
Hormetica  advena,  100. 
Howardia  biclavis,  403. 
Hyetodesia  brunneinervis, 

160  ;  rufitibia,  150. 
Hylesimi.s  e.xtractus.  Oof. 
Hyllus  txeleavenii,  334. 
Hyinenitis  diaphana,  395 ; 

phono,  395. 
Hyptiotes  sp.  167. 

Icerya  montserraten.sis,  402  ; 
rosae,  402. 

Iridomyrmex   humilis,    235  ; 
mccooki,  235. 

I.schnaspis  longirostris,  402. 
Ischnoptera      peniisylvaiiica, 

99, 119,  165;  uhleriana,  lOOf. 
Isotomabes.selsi,  162;  cinerea, 

1.59;   fimbriata,   159f.;  304; 
palustris.  1591.;  sepulcralLs, 
3631.;  viridis  159f. 

Ithomyini,  394. 
Itoplectis  exareolata,  147. 

Janetia  luayri,  390. 
Jasoda,  331  ;  woodii,  332. 

Kermes  aiidrei,  22,  44,  78f. ; 
aiLstini,  44,  78f.;  boguei, 
44,  781. ;  ceriferus,  44,  78f.; 

cockerelli,-  44,  78f  ;  conoiu- 
nulas,  44,  78f.;  galliformi.s, 
22,  441.,  78t.;  g.  oueroensis, 
78f.;  gibbosus,  22  ;  gillettei, 
44,  78f.;  graudis,  44,  78f.; 
kingii,  44,  78f.,  117;  nigro- 
punctatus,  45,  781.;  nivalis, 
44,  78e.;  perryi,  81f.;  pettiti, 
22,  45,  781.;  pubescens,  44, 
781.,  259  ;  quercu.s,  78,  2581. 

Kima,  333  ;  africana,  334. 

Labia   burge.ssi,  119  ;    minor, 
991.;  uiinuta,  106. 

Labidia    oilginali.s,  186,  273. 

Laplii'ia  vultur,  3991. 
LasiiLs   alieuus,    2311.;  anieri- 

canus,  4,  261,  271,  367;  bre- 

vieornis,  261;  brunneus,  222; 

claviger,  261,  27  !<  367  ;  fla- 
VU.S,  222,  231,  260,  271;  1. 
myopes,  261;  luligino.siis, 
222  ;  interjectionis,  4  ;  niy- 
ops,  234  ;  niger,  222,  2311., 
2601.;  n.  iieoniger,  261,  271; 

iiigi-a,  368 ;  umbratus 
aphidioola,  4, 261;  u.  mixtus, 261. 

Lecanium  auteiiiiatum,  117  ; 

armeniaoum,  117  ;  bac- 
cliavidis,  402  ;  bitubercula- 
tum,  117;  canadense,  117; 
cerasoruiu,  71;  cockerelli, 

117;  corylit'ex,  117;  fletch- eri,  1.54;  globulosmn,  71; 
hemi.spliaericum,  1171.,  164  ; 
hesperidum,  4011. ;  lauri, 
117  ;  liriodendri,  117  ;  loiig- 
iilum,  153,  402  ;  niangiferae, 
402  ;  melaleucae,  153,  402  ; 
nigrofa.sciatum.  118;  oleae, 
154 ;  pruinosura,  153 ; 
pseudliesperidium,  401  ; 
quercilex,  117  ;  quercitro- 
nis,  1161.,  153;  sp.,  1.54,402; 
tessellatum,  154;  tulipiferae, 
117. 

Lema  ooncolor.  379  ;  trilinea- 
ta,  379. 

Lemoniinae,  418. 
Lemoiiiini.  418. 
Leonia,  11. 
Leonidia,  11. 
Lepidocyrtus  cyaneus,   159. 
Lepinot.arsa  10-lineata,  96. 
l.eprus  corpulentus,  75  ;  ele- 

phas,  7-51.;  glaucipennis,  76  ; 
intermedins,  751.;  wheeleri, 

751. Leptorchestes  georgii,  333. 
Leptopterna  amoena,  164. 
Leptothorax  canadensis,  347, 

367. 
Leptura  aspera,  303;  canaden- 

sis cribripeunis,  379;  uigro- 
lineata,  161;  jiropinqua,  151. 

Leptysma  margin  icoUis,  116. 
Leria  pectinata,  3281. 
Libytliea  celtis,  184. 
Libythemae,  418. 
Ligurotettix  coquillettii,  96. 
Limnaini,  381. 
Limneria  striatipes,  148. 
Limnophila  costata,  149. 
Linmophilus  cockerelli,  124; 

sitcliensis,  124. 

Limulodes  paradoxus,  6. 
Liometopum    microceplialum 

occidentale,  347. 

Liponeura       bilobata,        41 ; 
doanei,  391.;   yosemite,  41. 

Loxostege  sticticalis,  164. 
Luperodes  morrissonii,  151. 
Lycaena    aquilo,     186  ;     rus- 

tica,  180. 
Lycaeninae,  419. 
Lycaenini,  423. 
Lygaeus  reclivatus,  164. 
Lygistopterus        rubripennis, 

'379. 

Lygus  
pratensis,  

227. 
Machilis  variabilis,  107. 
Macrodactylns  unifornns,  379. 
Macropsis  alabamensis,  581., 

1291.,  1.52;  apicalis,  1291, 

152;  atra,  56,  1291.;  oalifor- 
nica,  67,  1291.,  153;  divisa, 
57;  humilis,  66.  130,  153; 
idioceroides,  55,  130,  153; 
innervis,  130;  laeta,  55, 130, 
153;  l.paeta,  130;  lanio,  55; 

magna,  57,  1291.,  153;  mic- 
rocephala,  56;  misella,  1291., 
1521.;  ornatuta,  58 ;  palles- 
cens,  66 ;  prasina,  55 ;  ro- 
busta,  561.,  130 ;  rufoscu- 
tellata,  68,  129f.,  153; 
smithii,  5fJl.;  sordida,  56; 
straminea,  59. 

Mantis  religiosa,  119,  167. 
Mantispa,  376. 
Mechanitis,  395,  405;  calilor- 

nica,  405. 
Mecoceras  nitocris,  69. 
Mecostethus  gracilis,  1011., 

lineatus,  1011.;  platypterus, 
1011. 

Megachile  latimanus,  283;  mo- 
nardaruin,  283  ;  willughbi- 
ella,  283  ;  wootoni,  163. 

Megalotliorax  minimus,  2191. 
Megastilicus  lormicarius,  3. 
Melanoplus  altitudinum,  124; 

atlanis,  771.,  102  ;  bispino- 
sus,  88;  bivittatus,  89;  cock- 

erelli, 124  ;  coUinus,  103  ; 

davp.soni,  102,  124;  differen- 
tialis,  891.;  extremus,  103; 
e.  Junius,  191  ;  lasciatus, 
103;  lemoratus,  1031.;  femur 
rnbrnm,  88,  1031.;  lakinus, 

76  ;  mancus,  102  ;  marcu- 
lentus,  761.;  minor,  89, 103; 



December,  1902] PS  \  CHE. 
437 

packardii,  88  ;  punctulatus, 
103f.;  rustious,    125 ;  sapel- 
lanus,    125;  scudderi,  102; 

sonorae,  70  ;   spretus,  771'.; terminalis,  88. 
Melicleptria  villcsa,  126. 
Meloe,  370. 
Menopon  titan,  343. 
Mermiria  texana,  430. 

Mei'omyza  americana,  347. 
Merotettix,  0. 
Me.sochlora  abortiva,  95. 
Me.stobregma  hyalinum,  90f.; 

kiowa,  90f.;  rosaceuni,  90t. 
Mexcala,  332;  rufa,  333. 
Miorocentrum  affiliatum,  106; 

laurifolivmi,  103f. 
Microdon  deviiis,  222  ;   muta- 

bilis,  222f. 
Microrhopala  vittata,  379. 
Mierotery.s  cincticoruis,  84. 
Mime.sa  cressonii,  272. 
MiogryIlu.s    capitatus,    2.56f.; 

lineatiLS,    260f.;    .saussurei, 
257;   .sicarius,  257f.;    trans- 
versalis,  257. 

Monclova,  331;   braunii,  331. 
Monomorium      carbonarium, 

243;   ebeninum,   238,   243  ; 
miiiimuni,  201,  367;   luinu- 
tum,   243,  367;    pharaonis, 
261f.,  271. 

Monopls  nisticella,    272;  .sp., 
272. 

Monotoma  fulvipes,  3. 
Mordella  niarninata,  380. 
Myopa  olau.sa,  340. 
Myriiiecina     latreilkn    ameri- 

cana, 261;   1.  brevispinosa, 
261. 

Myrmecocystus  viaticus,  245. 
Myrmecophila  acervorum,  112; 

nebrascensis,  lilt'.;  oregon- ensis,  115. 
Myrmeleon  imniaculatum,  95. 
Myrmica  brevinodis,  347;  mo- 

lesta,  200  ;    rubra,    367;    r. 
sabuleta,   252 ;     r.   suloino- 
doides,  262  ;   rugulosa,  237  ; 
soabrinodi.s,  262,  367  ;  scab- 
rata,  271;  scliencki,262,367. 

Myrmobiota  orassicornis,  4. 
Mytilaspis  bambusicola,  404  ; 

becki,  403f.;  concolor,  404; 
gloveri,  404;  perlonga,  402; 
poinorum,  118;  ulmi,  ]17f., 
154,  404. 

Neanura  muscoruui,  159f. 

Nebria  .saldbergi,  303. 
NeeUis  minimiLs,  220 ;   niinu- 

tus,  219f.;  murinu.s,  219f. 
Neide.s  muticus,  227. 
Nemeopliila  petrasa   geomet- 

ric a,  164. 
Nemobius      carolimis,      51t., 

104  ;    cuben.sis,    51f.,    104  ; 

exiguu-s,  53f.;  fii.soiatus,  51t'., 104f.;   f.  vittatlis,  52f.,  106; 
maculatu.s,    52f.;    pahtstris, 
53. 

Nemoura   albidipenuLs,    124  ; 

.sp.  124. 
Neoglaphyroptera  opima,  352. 
Neotettix.  6. 
Nomotettix,  6  ;  cristatus,  lOOf. 
Notoloplm.?      antiqua,      143  ; 

definita,      143  ;      inornata, 
143f.;     leucostigma,     144  ; 
libera,     143;     oslari,    143; 
vetu.sta,  143. 

Nudaurelia       belina,       280 ; 
dione,  280. 

Nyctobora  .sericea,  100,  119. 

Nymphalini,  416. 
Ny.sius  tliymi,  104. 

Odonaspis,  72. 
OdyiieriLS  fraternu.s,  273. 
OecaiitluLs  angustipenni.s,  119, 

183  ;  bipunctatiLs,  104 ; 
nigricornis,  119,  183;  ni- 
veu.s,  104f.,  183  ;  pini,  104, 
119;   4-punctatii.s,  119,  183. 

Oedipodaaeiiuali.s,  105  ;  Caro- 
lina, 105;  eueerata,  105; 

maritima,  105  ;  marmorata, 
106  ;  pellucida,  105 ;  phae- 
nicoptera,  105;  rugii.sa,  105  ; 
sordida,  105  ;  sparsa,  135  ; 
sulphurea,  105  ;  uiidulata, 
135  ;  verruculata,  105  ;  xan- 
thoptera,  105. 

Oenei.s  semidea,  195f. 
Omophron  americanum,  304  ; 

concinnum,  304;  deiitatuni, 
304;  gemma,  304;  gilae, 

304  ;  labiatum,  304  ;  "  niti- dum,  304 ;  obliteratum,  304  ; 
ovale,  304  ;  robiistum,  304  ; 
solidum,  304 ;  tessellatum, 
304. 

Omits,  393  ;  montaniis,  393. 
Opliion  appendicidatum,  308; 

arcuatum,  307;  purgatum, 

307. 
Opomala  braohyptera,  105. 

Orclielimum  agile,  103f.;  con- 
cinnum, 106;  glaberrinumi, 

103f.  ;  herbaceum,  1031'.  ; vulgare,  106. 
Orchesella  cincta,  159. 
f)i15liulella  olivacea,  101  ; 
pelidna,  lOlf. ;  speciosa, lOlf. 

Or.sodachna  atra,  303. 
Ortliezia  insigni.s,  402. 
Ortlmde.s  virgula,  125. 
Orthofidonia  ve.staliata,  336. 
O.scinis  carbonaria,  .347. 
O.smia  albiventris,  283  ;  face- 

ta,  283 ;  inurbana,  283  ; 
versicolor,  283. 

Otidoceplialas  vittatus,  380. 
Otlopliorus  affinis,  148;  in- 

numerabili.s,  148. 

Pachycondyla  harpax.  111  . 
I'acliyta  litm-ata,  303. 
Paleacrita  vernata,  427. 
I'altostoma  torrentium,  41. 
Pamijliila  comma  nevada,  186. 
Pamphilini,  427. 
Panclilora  poeji,  100. 
PandeletejiLs  cinereus,  380. 
Panurginus      alticola,      163 ; 

bakeri,   163;    cre.ssriniellus, 
163  ;  raoutanus,  163f.;  punc- 
tiventris,  103;  verus,  16of. 

Panzeria  radicimi,  346. 
Paonias  excaecatus,  7. 
Papilio   macliaon,   23 ;    poly- 

xenes,  23. 
Papilioninae,  426. 
Papilionini,  426. 
Paratettix,  7  ;  cucullatu.s,  lOlf. 
Pardosa  glacialis,  123. 
Parlatoria  sp..  402. 
Parnassini,  420. 
Parnassius     clodius    baldiir, 

186;  smintlieiis,  186. 
Paroxya  flori<lana,  103. 
Paurotarsus.    42 ;    amazonu'^, 

42. 
Paxilla,  7. 

Pegomyia  costalis,  150. 
Peleteria  aenea,  1.50,  .346;  ro- 

bu.'ita,  .346  ;  tes.sellata,   .346. 
Periplaneta  americana,  lOOf.; 

aiLstralasiae,  119. 
Peritaxia  hispida,  380. 
Phaneroptera  curvicauda,  100. 
Pheidole   pilifera,   262,    271  ; 

vinlandica,  5. 
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Phenaooccus  aceris,  118  ;  dea- 
rnessi,  404;  rubivonis,  215  ; 
simplex,  402. 

Phiasne  irrorata,  310. 
Philampelus  achemon,  7  ;  pan- 

dorus,  7. 
Philosamia  cynthia,  323. 
Phoetaliotes  nebrascensis,  90  ; 

volucrls,  90. 
Phoraepeirae,  3.51;  intermpta, 

3f)2  ;  scalaris,  3-52. 
Phorbia  platura,  150. 
Phormia  regina,  150. 
Phryxicoma,  375. 

Phylloch-omia  borealis,    lOOf. 
Phylloptera  oblongifolia,  100 ; 

rotundifolia,  106. 
Pierinae,  424. 
Pierini,  425. 
Pimpla  annulipes,  351. 
Piophilacasei,  347. 
Pityophagu.s    verticalis,     380. 
Platamodes  unicolor,  lOOf. 
Platygaster,  376. 
Platylabus  pedatorius,  147 ; 

tibialis   147. 
Platyptilla  cosmodactyla,  272, 

347  ;  sp.,  272. 
Plusia  angulidens,  125;  celsa, 

125  ;   hochenwarthi,  125. 
Plutella    maculipennls,    272. 
Podabnis  lateralis,  303. 
Podi.sma  glacialis,  102. 
Podura  aquatioa,  l-59f.,  316; 

bicolor,  315;  humicola,  315, 
nivalis,  315  ;  nivicola,  31.5f . 

Poecilostoma  inferentia,  273. 
Pogonomyrmex  apache,  392  ; 

badius,  237,  392  ;  barbatus, 
111,  388f.;  californicus, 
387f.;  comache,  392;  deser- 

torum,  3871'.;  e.stebanius, 
391  ;  f uscatiis,  391 ;  imber- 
biculus,  388  ;  longinodis, 
392;  marfeixsis,  3901.;  mole- 
faoiens,  237,  328,  389f.; 

nagelii,  390;  nigi-escen.Si 
389f.;  oco!dentali.s,  388f.; 
opaciceps,  5;  rugasx^s,  391; 

sancti-hyaointhi,  3881'.; sclimitii,  390;  subdentatiis, 
391  ;    .subnitidus,  3911. 

Polyergiis  bicolor,  358  ;  luci- 
dus,  245,  261,  271 ;  ruf  escens, 
244. 

Polygraphus  wortheni,  66. 
Polyuema,  376. 

Pompilus  lepidus,  273  ;   tene- 
brosas,  273. 

Ponera  coarctata,  235 ;  penn- 
sylvanica,  5,  261,  271. 

Prenolepis  imparis,  234,  261, 
271  ;  parvula,  234,  261. 

Proceratium  crassicorne,  243. 

Prosopis    basalis,   283 ;    vari- 
fron.s,  283. 

Prosthesima  blanda,  123  ;  sp., 
123. 

Protoparce   Carolina,  71'.;  cel- eus,  7f. 
Psammophila    lucluosa,    273. 
Pseudamblyteles        neumexi- 

canus,  147. 
Pseudodichthadia         incerta, 

235. 
Pseudolecaniimi  cal  if  ornicuni, 

259  ;  tokionis,  71. 

Pseudomyrma  gracilis   mexi- 
cana,  223. 

Pseudopomala      brachyptera, 
102f. 

Pseudopyrellia         cornicina, 
354. 

Pseudosinella  alba,  367  ;   ar- 
gentata,  366  ;  Candida,  366f .; 
cavernarum,      366 ;      virei, 
366. 

Psinidia  fenestralis,  102f . 
Psoloe.ssa  maoiilipennis,  95. 
Psyllobora  20-niaoulata,  378. 
Pterostichus  Inczotii,  150. 
Ptomaphagus  cavernicola,  329; 

fisas,    329 ;     parasitus,     3, 
328 ;  texanus,  329. 

Ptychoptera  lenis,  346. 
Pulvinaria      acericola,     117  ; 

bra.ssicae,     401;    cupaniae, 
403f.;  flocoifera,  401;  innu- 
merabllis,    117,    154,    199; 
404;    maclurae,    117;    sp., 
402. 

Pyrameis  cardui,  186. 
Pycnophus  rasus,  4f. 
Pycnoscelus    obscnrus,     105 ; 

surinamensis,  100,f. 
Pyrausta  generosa,  347. 
Pyrgus  centaureae,  186. 

QuekeUia,  333  ;  georgii,  333. 

Raclieospila    saltasaria,    118. 
Rhene  bank.sii,  335. 
Rhipiphorus  cruentus,  380. 
Rhodocerini,  424. 

Rhopalophora  laevicollis,  379. 
Rhypholophns  cockerellii,  149 
Ripersia  eanilidata,  403  ;  con- 

pnsella,     404;    fimbriatula, 
404;    flavola,   403;    kingii, 
118. 

Rothschildia  aurota,  323;  be- 
tis,   323 ;    ethra,  323  ;    hes- 
perus,   323  ;    orizaba,  323  ; 
speculifer,  323. 

Rybaxis   conjunota    truncati- cornis,  4. 
Sabnlodes   transversata,  273. 
Saissetia  begoniae,  296 ;  coffae, 

402;  depressa,  296f.;  filicum 
298,    402 ;     hemisphaerica, 
297f.,   402f.;     nigra,    296f.; 
nigrella,  296 ;  oleae,  402f . 

Samia  cynthia,  41,  22(5,  255, 
4111. 

Sapygacentrata,  273. 
Satyrinae,  417. 
Satyrini,  417. 
Scatella  stagnalis,  347. 
Schistocerca   alutacea,  1021. ; 

americana,  102;  rubiginosa, 

1021. Sohreckensteinia    erythriella, 
12;  felicella,  12;  festaliella, 
12. 

Sciagraphia  heliothidata,  203. 
Scirtetica  marniorata,  102f. 
Scudderia  curvicauda,  1031.; 

furcata,  103;  pistillata,  103; 

septentrionalis,  103;  texen- 
sis,  103. 

Scyphophoriis    acupunctatus, 

380. Senelys  alabastaria,  165;   en- 
nncleata,  165. 

Sepsis  violaeea,  347. 
Sialis,  378. 
Simulium,    166;    ochracenm, 

346;   .sp.,  2471.;   venustnm, 149. 

Sinella  hofti,  366;  tenebrico-sa, 

3651. 
Sira  bu.ski,  159f.;   nigromacu- 

lata,  159. 
Sisyra,  378. 
Sitaris,  376. 
Sitotroga  cerealella,  345. 
Sniicronyx  imbricatus,  380. 
Sminthurus  aqnaticus,  159f. ; 

elegans,  159;  hortensis,  159; 
inahugreni,  1591.;   spinatus, 
161. 
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Solenophora  coloradensis,  404. 
Solenopsis  molesta,  260f.,  271. 
Spathea-spis  bambusarum,  72 ; 

inusitata,  72  ;  secreta,  72. 
Sphaerophoria  melanosa,  340 ; 

sulphuripes,  34(j. 
Spharagemon  boUi,  102;   col- 

lare,  102;  collare,  102f.;  sax- 
atile,  102. 

Sphecode.s  fort  i  or,  94. 
Spongophora  bipunctata,  105. 
Stagmomantis  Carolina,  ll'J. 
Statira  pluripunctata,  379. 
Slenamma    brevieorne,    202  ; 

diecki,  243 ;  fulvuin  aquia, 
347. 

Slenobothrus    aequalis,    105  ; 
bilineaUis.    105;     curtipen- 
nis,  lOlf. ;  loiigipeiiiiis,  105; 
maculipenni.s,  105;  uielano- 
pleurus,  105;   propinquaus, 
105. 

Stenocrabro  cmctitar.si.s,  185. 
Stenoptilia  exclamationis,  104, 

272. 
Stephancjcleonus         cristatas, 

151;  pluiubeu.s,  303. 
Stigmatomma  binodo.sum,  271; 

pallifera,      271;      pallipe.s, 
260f.;  271. 

Strangalia  sexnotata,  379. 
Strumigenys    clvpeata,    243 ; 

sp.,  245,  2011  " Stylopyga  orientalis,  lOOf. 
Synchlora  glaucaria,  93;  rubi- 

vora,  93. 
Syneta  carinata,  151. 
Synomila  siibochrearia,  407. 
SyrbvUa  acuticornis,  95;   ad- 

mirabilis,  95.     . 
SyrpluLs  anialopis,  346  ;  arcii- 

"atu.s,  149,  340;  creper,  149; intruden.s,  846. 

Tabaims  rhombicu.s,  149 ;  .son- 
omensi.s,  340. 

Tachys,  23;  ferrugineas,  4. 
Tapiiioma  se.ssile,  5,  2U0f .,  271, 

307. 

Tasitia,  3821.,  .394;   berenice, 
394;  strigo.sa,  394. 

Teleas,  376. 
Telenomu-s  sp.,  84. 
Telmatettix,  7. 

Tenlliredo  erythromera,  186 ; 
nupera,  273. 

Tfiithredopsis  attractiis,  273. 
Tephritis  genali.s,  346  ;  platy- 

ptera,  340. Teria-s  mexicana,  272. 
Tetracha,  393. 
Tetramorium  caespitosuin, 

243,  201f.,  271. 
Tet.rophthalmu.s  cliilensis,  343. 
Tetrura  rubi,  215. 
Tettigidea,  7  ;  lateralis,  106  ; 

parvipennis,  101  f.  ;  poly- 
morpha,  106. 

Tettix,  6 ;  cucullatu.s,  106  ; 
gramdatus,  lOOf. ;  ornatu.s, 
lOlf. ;  triangularis,  106. 

Tettiginae,  6. 
Thanao.s  persius.  272. 
Theclini,  423. 
Therina  athasiaria,  lOf.,  21f.  ; 

endropiaria,  11;  fervidaria, 

11;  fiscellaria,  11,  22;  pel- 
lucidaria,  10f.,21£.;  seminu- 
daria.  lOf.,21. 

Thiasophila  americana,  4. 
Thyanta  custator,    164,    227. 
Tliyella  zambesia,  280. 
Thyreonotus  dor.salis,  106 ; 

pachymerus,  106. 
Tniesiphorus  costalis,  4. 
Tomocerus  americanus,  160  ; 

arcticua,  160;  niger,  160; 
tridentiferu.s,  1.59;  vulgaris, 1.59. 

Tortrix  fumiferana,  164. 
Tragidion  fulvipenne,  379. 
Tragocephala  infuscata,  105  ; 

viridifasciata,  105. 
Trichalophu.s  alternatu.s,   151. 
Triohobaris  compacta,  380. 
Tridaotylu.s  apicalis,  199, 

.3081. ;  minutus,  .308f.  ;  ter- 
minalis,  104f.,  198f.,  308f. 

Triinerotropi.s  agresti.s,  29f.; 
albe.soen.s,  30f.  ;  alboline- 
ata,  28f.  ;  azurescens,  3.5f.; 
bifa.sciata,  30f.;  bruneri, 
31;  caeruleipenni-s,  35; 
caeruleipes,  30f.  ;  califor- 
nica,  32f.  ;  caliginosa,  30f.  ; 
campe.stris,  31f.  ;  cincta, 
29f.  ;  citrina,  31f. ;  collaris, 
33f . ;    conspersa,   34f. ;    co- 

quilletti,29f.  ;  cristata,  28f. 
cvaneipenni.s,    35  ;     fallax 
34f.,    140;      fascicula,    31 
ferruginea,     30  ;     fontana 
36 ;  fratercula,  33f.  ;  graci 
lis,  29  ;   hyalina,  28f.  ;  Juli- 

ana,   29f.  ;    koebelii,    30f, 
laticincta,  32  ;    latifasciata, 
32f . ;    laula,  35  ;  maritima. 

28f.,     1021'.;      inelanoptera 
32f.  ;    modesta,  31f.   ;  mon- 
tana,  32;   raoiiticola,    31f. 
nubila,    34£.;    ochraceipen 
ni.s,  28f . ;  pacifica,  32f .;  pal 
lidipennis,   .331.;    perplexa, 
.36  ;  pilosa,  34f. ;  pistrinaria 
32f . ;    porrecta,  28f . ;    prae 
clara,  31f.  ;    pseudof,a.sciata 
35 ;    rebellis,    28f.  ;    salina, 
3.3f . ;  saxatilis,  34f.;  similis 
33f. ;  strenua,  32  ;  tessellata, 

30 ;    texana,    28f . ;     thalaS' 
sica,     27f.,    tolteca,     32f. 
variegata,  34f. ;    vinculata, 

34f. 
Trocho.sa  .singorie'^^is,  .369. 
Titsitala,  330;   barData,  330f, 

hir.suta,  330. 

Tylo.sis  luaculata,  379. 
Typodendron  impressiLS,  65. 

Urellia  ab.stersa,  347;  mevar- 
na,  347. 

Urota  sinope,  279f. 

Vanessa   milberti  subpallida, 
186. 

Vanessini,  416. 

Vespa  germanica,  237. 
Vinsonia  .stelliferae,  402f. 
Volucella  facialis,  149. 

Xanthotype  crocataria,  226. 
Xenodusa  cava,  357. 
Xenylla      huinicola,      161f. ; 

maritima,  161. 

Xerophilaspis  prosopidis,  403f . 
Xestocrabro       sexmaculatus, 

272;  trifasciatus,  272. 
Xiphidium  brevipenne,  ]0,3f.; 

fasciatum,  104f. 
Xysticas  gulosus,  123. 

Zonitis  flavida,  380. 
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