
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu




------

128~1.0 	 &i.i I~ ~I~~ 
Ii.i.W 2.2 
~ .... lW 
IIoi 

::t ~ 
....M1.1 	 ... 

111111.8 

111111.25 111111.4 111111.6 

MICROCOPY RESOLUTION TEST C'14RT 
~nIONAl aUR[~U 0' STANDAFOS-1953-A 

a~ W 12,5 
~1.0 	 W 

~ Iii 122.~ 

r.:. W ~ 
~ ~ 2.01.1 	 ... ....M-

111111.8 

111111.25 111111.4 1.611111 

MICROCOPY RESOWTlON TEST CHART 
NATIONAL BURUU Of STANDARDS-1963-A 

http:111111.25
http:111111.25


C~ITED STATES DEPART~IENT OF AGRICt:L'tCRE 

WASHINGTON, D. C. 


KEYS TO THE PARASITES OF THE HESSIAN 

FLY BASED ON REMAINS LEFT IN 


THE HOST PUPARIUM 


B~' C. c. HILL, (/.~iSodate entolllologist, lind ;1. :-;, PINCK;\"f;Y, a.~.~i8t(//lt entomolo!list, 
Dil'isiull ot ('ereal a1/(l Parage JII.~('et J"/Ir(,8tig(/ti(m.~, Bureau ot Elltomology 
an!l Plant Quarantine' 

CONTENTS 

Page Page 
Introduction •.•••. .-........ . I IJc5cription~ of the remains-C'ontinued, 
Explanation o(terms.. . 2 :;uperfulllil~' Chalcidoidcu-Colltinued. 
De's('riptions or,the remains ~ _"__ _ :l Euplfromalus/ulvipes (Forbl'sl_. . ... 7 

SlIp<'rfamily :5erphoideu .............. . 3 Eurg/olRa a/rip," Llllhlln lind E. phoebu.,
Plaluya.•t" zosille Walker nnd P. hiwHllis (Gimult.),.... .. ...... 8 

Forht!~. _" .. _.. _. _ ~ .Herisu. destructor (~Hyj .•..••• S 
PlfltUljll,'lter herriekii Packard. P. plellron )/eri.m8 (ebriel/losl/•• (limult .... g 
Walk~r. and Trie.~acis re,",ulll' (Walk· ,\feri.1l8 mordelti.tellllf Crawford 9 
l·r) .................... . PlellrGlTOpi., m(/ulLicll., (:-:~C5). ... 9 

;::uperfamlily C'hnlcidoidca '. . Poly.,crli,"10/Ie811l.dlnhnn . .. ~ 
Callilula biealor Spinola • P.·f(~lIrlerimrrll.! mtl!lf'tioiae Gohan. __ 10 
Celltrodorn speci".i.,.i",a (Gir>lllJt) .. '1·dra."{ticllll~ caritllttll~ Forbt\5~ __ _ If)
( h'iloll~urus eieq(III.• (Dalman) <I('nrral kt\Y to pnrnsitl\ forms II 
DitropirlOtu:$ aUTeot'iritli~~ Crawford 6 Bupplcrnentnry key hn.."('(l on the chnkidoid 
Eupelmellu re.'lic llflri.~ (RNzins} f) lnryul (l,\l1vin ... _ 13 
Euptlmjls allynii (Fr('nch) , .. 

INTRODUCTION 

The keys to the parasitPs of the hessian fly (Phytop1wqa dt.'fJ'llcfOl' 
(Say)) hpreil1 pl'esPntpd ha \'(' bepn used extpllsiw1y by the writers 
for a llumbpl' of YPHI'S and haw pl'Owd an innt1l1able aid in gaging 
the extent of pamsitizatioll b~' tIll' diffpl'Pllt sppcies, their 1'l'lative 
importance in biOlogical control. alld tlwil' geographical distrihution. 
They haTe also sl'lTed as :I nl('ans of 1':1 pitl (\pt('nl1 i n:ltioll where dis
tinguishing r1mraetpristics of thp adult WPI'P not readily discernible. 
It is hoped that they ma~' pl'o\'t? of nllllP to othn ,,"OI'\;:P1'S in this 
field of inyestigntion. 

Know.lptlge ot the habits of tilrsr pal'asitps and of till' number of 
species which atta('k thp hpssian fI," ill dilfC'I'l'llt pal'ts of t11p rnited 
Stutes is bnspd Oil pxtpllsi \'(' ~y~tpmat it' I'PH ri ng 0 f 11l'""i:1I1 fly rna te
1'in1 fol' 1I101'e than 20 YC'(lI'S hy the wI·itpJ's alld otll('r Plltomo1ogi"ts in 
,(u'ions parts of the cOllntry. 

1 SlIhmitted for pllhlicntion .Tune R. 1!l:l!l. 
• The Ilbotomierogrllphic plat.'s inclu(]pd in this bulletin were prellarl'd by E, d. Cdinc of 

this Bureau. 
l(iI;:-'!l:;-~O 
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'l\wnty species of parasites fOllnd in the rnit('d States NtS! of the 
Rock:,; )Iollntains haTe been included, among which in'l' cl'l'laill lInl's. 
snch ,15 the EUl'Opl'nll ~pl'cip~ Plat.IJfluRteJ' plell/'oll "'alkpl' nlltl 
1'I'ir/wl'i8 )'ellw{u8 ("~alk('l') alld the Califlll'n1:t pamsite I',~t'/{d('/'i
mel'llN IIlfl!Jetioll{(' Gahall. tilat han' \JPl'1l 1'l'I'Pl1tly lilwl'ated 111 l'ustl'l'll 
localities, P1at!Joaste}' erl'OI' Fitch, j)eca.toIllCt amMe1'(lameIl8i,~ 
Girault. H01'iRlHell!l'~ te,('WIIIX (Gil'lllllt), allt1 Plt'IlI'(Jtl'oJii,~ benC'tic(I, 
Gtthan. (111 pl'inHll'y pal'asitps of ot1ipl' i1osts. han' Iwel1 l'('al'pd from 
the 11l's:;1a)1 tty ill onh' sillul(' in"Utl1cPS and han' bel'1t olllittNl b('('a\lH~ 
OT their neglIgible significllllce. 

In u:5inu the ke\'s it is l'l'tOlllllll'IHIt'd that all til(' eOlltpnts of till' 
hessian f1j' pupul'iillrl from ,,·hil'll tllP parasite has (>1IH'l'ge(l bp earl'
fully remo\,etl onto a lIliel'oseope slide in SOllll' llIl'diulIl slleil as cl'dar 
oil or alcohol, and cO\'l'n'fl with it glai:'i:i ('()\'('r slip, They eall tltl'll 
bp exal1linellnndel' nny llIa!!nifit'atiol1 that lila y Ill' lw(,pssHn', 

After ftunilial'ilY \~ ith 'tLl(' di tfl'l't' llt f()rlll~ Iw,.; 1)('('11 ,tttainNl it 
"\\'ill be found that lll,iilY of thl' sl>('('il's ('an hI' llNl'L'llIi!ll'(l (J1Iiekl,\' 
alld aC(,lIratl'ly \\ itltont going, l'l1tirply ~hl'ollglt tlte k(',n;. For in
stance. among titP Iarntl l'Xnnll. that ot J>sclir/p)'iIJII rllS lJ/I(';'Idio{t/(' 
is the ollly (JIll' that ha:-: ('011:"pi(,1I01lS S('\,I\' and at I'ltt· ,:ant(' tin1l' 
stmight lIHllltliIJle:i, and tlip gl'lIll:" EIIl'ytllllll( 1m'ludes till' only para .k 
sites in the serips t ha t han' bidpllhtj(' nJ:lIldibl('~, )[OI'l'O\-('I'. till' 
structure of the fron loa 11 tplln:tis a nil ot 11l'l' pu pal seleri tps at onee d i,,
tinguishes many of tlw ,,]>pe1e5 'without i'nrtitl'l' ('x:llnillntioll, 
, 'fhp (1P::;CriptiOllS of lanai eXlI\'ia l'l·fpl' oilly to till' last hrnIl 
lllstar. 

It "\yin be ob:iHYNl that thp gPlleral 1\l'Y falls into t,\'O di"tilld 
spetiol1s. one of ",hith illndn's tl\(' S(,I-phoi<ll'a alld tltP othPl' till' 
Chalcidoidl'n. ,AmoHg till' Sprphoidf'a thl.' IHrntl. \'XU,-i:l and pupal 
sdel'ites are l'xel'NLingly llilHl'1I1t to ;.;ppa I'a \\' hom t hI.' I\\('('onia. and if 
found "\\-ollill be IfOO I1llltilatt·d to 1)(> of I11I1{'it IISf', In thi,: :-:('d iOIl. 
tlwrefore. the writers harp fplt jli"t;fi('" ill I'('sortlng to sUl'h \11('an" 
of jf1emifiratioll ,,;: tll(' ,.;iz(' and \1\1\H\)Pl' \If tlw {'\K'O()l1;'; all!l till' SiZl' 
of the f'mergence holp::-:. :IS \wll as both adult alld l:tlTal ('harnell'l'· 
istics. It might be exphtillNl thnt all tllPsf' SprphoidpH Itaw \111\ OIl(' 

genpratioll a, )'NI,l' and "'tll~' within IlH' iln;.;t d\lrillg 1II0::-:t of titP yl'tll'. 
nnd thnt consequl'nt1~' eithel' li\'ing' Ill' dpad form;.;. pfpecially of thl' 
adult stage, nre frequ(·nt1y fOIlI1(l insidl' tlH' Ito:"t pllpal'illlll UpOII 
di.ssection. In the chakitloid ':('di(lll it was not fOHII!l 1If'('('::-::-'<1I'\' \0 

nse other chal'ndl'l'isties tltall tlll)s(' fUl'ni::-:11('(1 by ti1p pupal ,,{'lpj'itl':' 
and mecollia. 

OnlY the Cha1cidoidt';t han' hl'l'n rh'alt with in tilt.' suppll'nH'lIhll',\' 
key b~enusp it WitS iOUlld illllil'at'li('al,11' to ill{'lutle llllT:li pxm'i:1 of 
the Sel'ph01deH. ' 

EXPLAX:\TIO~ OF TErOl:'. 

The terms used to tlp"igllatp till' pupal ";('Il'ritC's ha\'e \)PPIl a<1opt(,tl 
as far as possihle from tilo:"p of COI'l't'spon<ling sclE'l'ih's or "tl'llcturp:" 
of the adult, In thOSe il\st:\Il('p~ where 1111\('11 di~pal'it.Y l'xists \)f'tWl'C'1I 
corresponding se]el'itP" of pupa and a(ll1lt it \nl:" 101ln<1 l'xpNliellt to ,.' 
upply II composite des(:riptln' tprm. Fig'urf' L sl\Owinl! H:-:PPCtS (If 
the pupa1 stage of t11(' clullcidoid ElljJ('lJJllu; al1ynii, 1ll1lstl'atl'S tllf', 
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terms used und shows the normal position of the selel'ites of a, typical 
chalcitloid pupa before the act of eclosion scatters them. It will be 
observed that the term "oculoparietal" has been applied to the 
sclerite which corresponds to the parietal of the adult when united 
to the plate which C01'l'rs the compound eye. "There these sclerites 
are completely separated from each other, as in the case of .Llfel'i-~tt8 
de8fl'ucto;' (pI. 2, E, F), they hll.Ye been referred to under the respec
tive terms, paril'tal and ocular. The term "frontoantennal" has been 
used as a blanket term to embraee the part of the face 'which would 
~orrespond to the frolls of the adult plus those sclerites that cover 
the proximal portions of the antennae but fu"ed with them in one 
piece. It will be obsen'ed in figure 1, Band 0, that the area of the 
dorsum which includes the pronotulU and mesoscutU111 is divided 
bilaterally and the two sclerites are l'eferrl'd to as the schizonotal 
plates. Other clescriptiw terms used arl' ::.:plf-e,'idl'nt. such as 
scutellum, abdomen, or proximal or di::.:tal portion::.: of thl' le~s. 

:.-r -fron/oan/ennal pla/e ,'_' oculoparietal plate. ' 

_. -. c/ypeus-------

proximal par/ion oflronl/eg· ~ 

- .'distal portian offront leg- . 

proximal portion afmiddle leg -
.. ~sternum 

distal portion ofmiddle kg , 

,wingpad·-··-··· -

: schizonofal.. "ro 
msc/ plate 

\.mscf 

~ - ~ ~ sCJtellum - ~ -  - -  -
wing pod·· - ,. -

proximal end of IlInd leg 

distal portion of hind leg· - 

~ - -codomen . 

- abdomen - --  -. ~ -

Fwn:r: 1.-1'l1pa of RII1Wlmlt8 allynii showing 1Iosi[iol1 of >'clcritcs: ~t, \'cntrnl 
nSllcct: B, Iatcral ni'PC'ct: C, dorsal n"llcCt; HI/wi, lllC"SOscutum; pro, 
Ilronotulll. 

DESCRIPTIO~S OF THE RE~IAIX:S... 
SUPEItPAMILY SEItI'HOIDEA 

l'r~\TYo_\,",n;1l lIO,",l:'iE \\":llker and P. HIE~rALI,;; ForlJcs ... Both Plat//g(f..~tei' .wsine :uHl P. lIielllaZis lllakl' ehanlctel'istic 
cocoons of tough, flexibl(' nmtprial ahollt 1.:1 1111ll. tong, broadly 
ellipsoidal. :tilt! 'i)ale yellowi:,lt In·o\YI1. Frolll 1 to :2:1 l"o("o()ns (fig. 2) 
may be fOll" ,l III the host p:'pariulll, althou!!h Ie,;:: then 3 is a I.-are 
OCCllrrence. Seleritps of (lip pupal ('xllyiulll are not found loose 1n 
the eO(,0011. 'fher£' Illay 1)(' one or s('Yera I ('mergence hol('s through 
the pupnrium of the host (fi~. ;3), and tbeir \linmeh,>l' seldom exceeds 
{Hi mm. alla an'ragl'S slightly l('ss than (lA, mill. Sl'paration of the 
two s])('eies canlJest b(' nJUtle from the adult stage, ,\hieh is frequently 
found in 1 or more of the ('ocoons. III th(' adult of P. zo,~ine the 
vertex (md face are distinctly transwrsely rll!!ulo;.('.w]wreas 1n P. 
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hientalis these areas are smooth and shilling with faint aciculations 
running obliquely away from nn indistinct median carina. Also, in 
zosine the ovipositor is approximately straight and slightly enla,rged 
and blunt at the apex: "'he!'eas in hiemali8 it is distinctly curved a11cl 
attenuated. 

FIGUHE 2.-Cocoons of Pl(ltY{J(l,stcl' lliclllalis l\i:l thcy appear whcn rcmoycd 
from the pnparinlll of the hessian fly. X19% 

FIG1:RE: 3.-Hessian fly pupariulll showing emcrgcncl's holes matle by 
P/(lfY{J(/i5ter hiclllalis. X14. 

PLATYGA"TElt HERR[CKH Packard, 1'. PLEUROX \\'ulkC'l', am1 TltlCHASlS m;:o.n",l'S 
(WalkC'l') 

Phdyg((~t(,I' h(')'I'jrldi, P. "lclll'on, 
and 1'I'ichari.~ rl'lIlulu8 also form 
stnrw-colored. o,"oid cocoons of 
thin, shiny, tough, elastic material 
similar to the co('oons of the other 

PWL"RE 4.-Hl'ssiall ll~' pllllariullI :;erphoid:;, but alway:; o"el: :2 mm.
showing c1I1crgCll('p holt· 1I1al\(' by long. .1\:; they are monemhryonicP/((tY!J(lsfcr 7lcrril'kii. X:.!:.!. ..alld solitalT in habit. more than 

one are rarely found in a host puparilllll. As with thl.' other 
serphoids, loose pupal se1erites are not left bl.'hind. Ellwl'gPl1ce holes 
of P. lterl'icldi (fil!' 4) (l,"er-age 
about 0.7 mill. in diameter. These 
species may best be distillgu islwd 
from one. another in tIle ad1llt ~tage, 
which remains hl the cocoon dur
ing the hugel' part of the year. 
1'. 1'f:lIwlll& is ehamctrrizrd by the 
prescllcP of a distinct tllft of short 
gray hairs neal' the a Pl.'x of the 
scutellum. P. plelll'oil suppri-icially F'IGCRE :i.-DorS[l1 Sllefn!'c of ahdo
resembles P. hel'rickii but may be. llH'1l uf (.ll PIIII !lfJ(ls/cr itcrrickU 

Hlld (/J) P. [lit'III'(}II. X 3,.readily distinguished from the latter 
by the. many deep striation:; on the proximal half of the abc1ol1l(>11 on 
both dorsal and \'entral sides (.fig. 5). 
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SUPERFAMILY CHALCIDOIDEA 

(',\LLl'l'1:LA BleOLon Sl1i uola 

The pupal exnvium of Oallitula bicolOl' is tl'l1lh;parent straw color; 
the frontoantennal plate (pI. 1, .A) is triangular in outline, and the 
anterior corners are extended by basal portion::; of the antennae. The 
lateral edges are some,yhat concaye near the apex and the surface is 
coarsely papillose midway between the anterior corners and oyer most 
of the posterior half, with a distinct longitudinal suture running from 
the center almost to the apex, at which point it diyides to form a V. 
The abdomen, ~tf.'rnllm. and nuious other pnpal :>clel'ites are usually 
found in a conglomerate ma~s, with thf.' ahdomen collapsed into a 
semicircular slutpe (p1. 3, T). 

The laryal eXllyilim is elongate, ,yith the setae minute, and the 
mandibles simple, approx.imately straight and 0.03. mm. lon~ from 
apex to condyle. The. spIracles are cone-~haped: WIth from lour to 
seven taf.'ndia in thf.' SpeCilllf.'llS examinNl. 

The meconiulll ranges ill shape and color from a black, amorphous 
mass ,,·ith light-brown pellets attachNI to a clark-brown mass . 

CE...",rnOIJOI:A SPECIOSISSD[.\ (Girunlrl 

The pupal exuyium of Celltro(/oPCl 8)iI'ciosissilll{( is pale, trans
parent, yellowish 1mnnl. 1'11(' abdomen (pI. ;j. TO) i" usually collapsed 
into a cone-shaped mass which selclom exeep(l;; a If.'11gth of 0.G5 111111. 

Pieces of antennae (pl. 1. .L1l) are usually fOlllH[ detaehe<l. 
The larntl eXUyillm (pI. 4, H) is f1attl'lIl'(l l":uhel' than filiform. and 

the setae are not in edd(·lIce. The mHmlibl('s han' a h('ayily sclero
tlzl'll portio11 0.03 111111. IOllg, "'ith both outl't" al1(1 inner ('(lges de
cideclly CUlTed. 

The meconia (pl. ;i, 8) are found ReatiPI'C'{l about within the host 
epidermis, and consist of separated sllh"pherieal. :,ometinws flattened 
pellets with diameters ranging from approximatply O.OS to 0.22 mm. 
They are pale yellowish bro\\"1I. 

As this species is multiple in habit: it in usual to find m:1I.1y me~onia 
and pupal casts. As many as 19 easts hft ,op 1>('en ·found JIl a slllgie 
host. 

The epidermis of the llost larnl is ll't't intact except where exit 
holes llre eatf.'l1. and appears translueent sih·pry gray. The exit 
holes are ronnel, with roughly gnaw('(1 edgC':,. al1(l range from 0.1 
to OA5 mm. in diameter. There is usually (lIH' ('xit hole, although 
occasionally morl' may be found. 

CUEILONE1:ReS ELF.GA:\S (Dalmanl 

The pupal eX1Tdum of ('h('il()ll(,ln"II.~ (''''{lmIS is transparent straw 
color. The frontoantennal plate (pI. 1. B) is l'('tll1(,f.'<1 mostly to the 
antenna1 bases, which are sharply bPllt at th£' f.'xtremities with pro
llOuJ!ced emarginations at the middle 011 l)()th antf.'riol' and posterior 
margins, ·with tlw surface of most of thl' cl'ntral are:t distinctly 



6 rrECI:I~I('.-\L Bl'LLETIX 715,C, S, DEP'.r, OF AGIUCULTUI1E 

papillose, The clypeus and mouth parts are often loosely attached 
to the rrontoantennal pInte, The abdominal and thoracic sclerites 
(pI. 3, V) nre found in a conglom,erate mass with one or two leg 
sclerites usually projecting like empty sleen's. The sutures between 
the segments of the abdomen are, for the most part, clearly defined. 

The lanaI exuyium is narrow and elongate, with setae minute and 
mandibles (pI. 4, /) cUlTed. The latter are about 0.026 mm. long. The 
spiracles are cone-shaped with a "ariable number of taenidia lIot 
usually exceeding seYell. 

Tn)ical nH'conia ctmsist of It numbl'l' of pale-brown, sllbspherical 
pellets. 

DITROPIXOTl'S .-\l'REO\'lRIOIS (Cl'nwfonl) 

Tht? pupal exu\'itllll or DitJ'opinotu,~ aw'eo/'i/'idi8 is tl'llnsparent 
strH \Y color. The Il'ontoantennal plate (P1. 1, 0) is triangular in 
2'ene1'al outline, with the anterior corners extended by cUl'yed bases 
or the antennae, the lateral t?dges somewhat concaYe ileal' the ("pex, 
and part. or the :"lll'face from the lateral margins toward the center 
finely papillose. Tlwre is no longitudinal suttlrl' oi' apical V in evi
dence, and the clypells and mouth parts are often attached to the 
anterior margin. The o('uloparietal plate (pI. 2~ .f1) has the parietal 
area finely papill05e Hnd sparsely cowl'eel with conspicl1ous setae. ." 
The middle leg (pI. 3. J) is usually detached but is delieate and 
transparent. \yith a tibial Split· well detlned. The abdominal sclerites 
(pI. 4:,.f1) collnp,.l' after eelo:::ion in it nHll1nel' to form a spl11icil'c1e ,J., 

of folds. 
The lanaI eXll\'iul11 (p1. ;j. _1) is elongate. with JltllnerOllS and long 

setae, many of them O\'P1' 0.02 mill. in length. Thl' Ill'ad has two 
nodular antennal' 0.013 HIm. long and the mandible:=; arc wry slightly 
cUl'nd, measurill2' 0.00 111m. from appx to condyle. The spimc\ps an' 
cone-shaped ",itIt from 11 to 16 taenidia. 

A typical mecolliulll ('o]1:::ists of nllmerous dark-brown, irregular
shaped pellets, many of \\'h icll are more or less fuspc1. 

ErpEI.~IELL\ YEiil('l'r_\RIS (Rctziui') 

In the I'PllHlIn8 of 1~'III)eIJ/lel1(( /'(wif'II/,II'i,,, till' pnpal (,XU\'illll1 is 
trallsparnt ::;tn\\\' mlol'. \\'ith the slIrfa('l' fillely papillose. The 
frontoHlltt'!lllal platl' (pI. 1. I)) i::; triangular in W'!lPntl ontlilll'. the 
anterior ('onwl';; \'xll'IHlp<! 1)\' tIll' ba::;l's of t Ill' a IlU'IIIJal'. padl of wll il'h 
ha:o: it sharp l'lbml' IJPlltl, all't! til(' Intpml edges {'ollspielloll!:,ly ('(Jlll'a\'p 
near apex. The allteriot' margin Iwtwl'pn till' antC'llnal ba~", is nearly 
straight and the elypens and mouth parts are often attached. The 
oculopal'jptal plat\' (pI. ~. 11) is ~lahl'()lI~. TIIP sternum (pI. 2. L) is 
roughly oblong. \,,'it1l a nalTO\\' piC'cC' projecting cC'phalad from (';tcil 
C01'npr at the po:,tel'iol' (Ind. The ruglliose \nng pad (pI. 2, P) is 
usually intal't and attadwd to tIl(' sehizonotal plat£'. Tlw seutellul11 
(p1. :3. A) ha:-; thp ant!:'riol' margin Clll'\'(I<! and th£' sides eonca\'(~, 
rorming an al'ute an.l!le at tIll' postt?riOl' apex. The fl'ont leI! 
(pl. 3, F.:) ha:o: the proximal area attuchClI likp a hook, lhe middle leg 
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(pI. 3. J{) has the proximaI l'l1d pl'stle-slulJw(i and the tibial spm 
prominent, whereas the hind leg- has the proximal portion (pI. 3. 0) 
detached and the distal portion (pI. 3, P) 'weakly spurred, The 
ahdominal sclerites (pI. 4, B) collapse after l'closion ill a manner to 
forl11 n semicircle of folds. 

The. laryal exuyiull1 (pI. 5, R) is elol1g'ntp and sparsely cOYerPll by 
long: sptae, The mandibles (pI. 5, C) IU'P cl1l'wlI and O,O(i3 mm, long 
from apex to condyle, The lnbl'lI111 (pI. i'). (') h:u; It row of denticles 
widely and oTtell ilTl'g'1I1arly spal'(>(1. Thl' spimele:-: (p1. 5.0) are 
('one-:-hnped. with nUllIerou:-: taenidia, 

The nwconiulll usual'" cOllsists of Iml'(l, h1'O"'1I lwlh,ts 11101'(' or less 
coalesced, . 

Et'I'EL~n:s ~\LLY::\,J[ (FI'pn('\l) 

The pupal eXUyilllll of ElljJP1JIII/.,· fllly"ii i:-: (lad,;: 1>1'0\\'11. ,"ith the 
surfaee densely pundate, The fJ'OntoantplIl1al plate (pl. 1, E) is tri
an!rular in !renel'lll ontlinl'. witll thl' lllltpriol' ('orllPI'S pxtellljpd by the 
bases of the antennae. each of which belHls ill a sharp plbo\\', . The 
lateral edges al'P eOIlL'ayp. alld tllP :-lIl'faep is filH'ly pundntp exeept 
OYer the centml area. whieh is ('oarsply IHllldah'. and thp Illidanteriur 
and mi<lposteriol' area,.:. "'hieh a 1'(> >ipa l''':l'ly ",l'Io",p, Thl' o('nlopnriptn1 

.' 

(pl. 2. C) 1m:" the paril'tal portion spln,.:p, TllP stl'I'JUlm (pI. 2. ill) is 
oblong. with tIll' (,Ol'lH'1':-; sharp and lll'arly l'ight-nng'11I:u' at the ante
rior (>nd. :t ::;ho1't filaJ11pnlou;, pi('('(' hping' at ta('l1(>(l to ('ach ('Ol'l1Pl' at 
the po~4pt'iol' (>l\(1. The l'llg'ulo,.:(' wing' pad (pI. 2. Q) is u,.:ually intact 
ancl is sOl1wtil11P"; lom,pl~' nttal'1IP(l to tl\(' ,.:ehizonotal platt', The 
:,,('utellum (pI. 3. B) i" "ol11Pwhat ",iliPr thall long. with tlH' anlc'1'io1' 
ml11'g'in l'lll'\'P(1. TIlE' (listn 1 portion of t II(' front Ipg' (pI. :~. F) is 
"lig'htl~' C'lllb-slulJlPd and hlllntly rouIHh'<1, TIll' middlp ]Pg' (pI. :3. L) 
has the proximal portion ppstlp-",hapl'd and 11:,unlly <IPft,('h('d. and 
the <listal portion is eharadl'l'iz('(l h,\' a Pl'oillin('nt tibial ;.pur, Thl' 
hind leg' Ims tl\(' proximal pOl'tion (pI. :3. Q) small. ltn<l this i" 11:'l1l1l1y 
tl('taehE'd from thl' 1'1':'1 of tl\(' h'g, 1.'11l' di:'tal portion (pI. ~. R) is 
\,f'1'y ,,'eaklr spu1'rpd, Thl' ah<lolllinal ,,('!Pl'itp:, (pI. -1. {'J ('ollnp:'l' 
nftf'l' e('lo:,ioJl into a ':t'lllieil'(,!t, of folds and ang'l(':" ... TIlt' llU'yal ('XU"illl11 is plongatP(l. with "pal's!' alld 10l1g' ,..PltH', The 
mandihlp>, (pI. ;'). D) art' di,.:tin('ll." ('un'('ll atHl nJl'll":llrp nhollt n,m 
111111, from alH'x 10 ('(J\l(lyl(>, TIIP lahrum (pI. :i. E) lla:- a row of 
:,harp. t'1o":l'l~' and p,'plll,\' pl:1('1'1I «l'nti('l(':,. n>iltally six in nl111I\)(,I'. and 
tll(' :-pir:l('h':- (pI. ii. P) an' ('oJ1('-:,h:qJPcI and hu\"(· n1l11lPI'Oll:' tapni(\ia, 

The n1Pl'OniUlll lIsually ('ontain;; a 1111111hpl' of iITP!rlt1al'. li!rht-hro\\,ll 
]lpllE'f:'. althou,!!h hoth ('()I01' lI11tl :,hnpp \'al'," "'itll ill<liyi(lual:-, 

Bl'PTI·1l0,\l.\f,n: fTf.\'TPES r FOl'h!';.:) 

The pupal east of gllldCI'OI/l(l71/,~ j'lli-ipps is Iran"lll('Pllt "I I'll\\" ('nlo\', 
TIH' frontnantpllllal platt' (pI. 1. F) i;; triang'ltlar in gpn(,l'al outline, 
with tlll' (Illteriol' eonwl'::: pxtplHI(><l 1)\' thp has('s of tl1l' :lntpnna(' anel 
t'I1l'Yecl ;;ligl1tly inward, A dpe]>ly ('tc'hl'<l I1wdiall longitndillnl sutlll'c 
1'l1n;:: fl'OJ1l tlw ('t'nter to tIlE' post(,l'iOI' apt'x of thi" plat(>. ,,'llE'r(' it 
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divides to form a V. The surface over mo~t of the apictll half is 
coarsely papillose tOld somewhat l'uglliose, with t.wo cOllYerging 
diagonal Rutures neal' the untel·ior edge rmd the area. betwe\'ll them 
more or less rug-ulos!.'. The ocnloparietal plate (pl. 2, D) is g-labrous. 
The abdominal sclel'ites (pI. -:1:, D) collapse after ('closion into it s!.'mi
circle of folds and angles. 

The Inl'yul {'nst is !.'ton~at('. the :;CUlI' arc small and inconspic\\f)lls, 
nnd tIl(' llHllltlibles are approximately straight anel about 0.04 lUlll. 

long. The spirades nre cone-shaped m\(l haw from fiw to nine 
tneniclia. 

The meconium u;;ually con:;;ists of a mass of harcl, brownish. tightlv
C'oaI('scecl pellets. . ., . 

ErltYTmCA XrRll'i:S (Gahan) A"'II Eo .I'IIllIwrs (Gil'aultJ 

The pupal exuyia in EUl'yto))1({ are translncent straw color. nncl the 
sternal sderites allli usually the wing patls and legs tillite in n con
glomorated mnss with the abllominal sclel'ites (pI. ±, E). 

The lan-al eXllyia (pI. ii. F) nre elongate, with long. spnr:-ely tli,,
trilmted :"etae. The llHtmlibles hay\:, a eon:;picnol1;; extra denti(,\(' nn 
the jn1\er margi 11. The spiracles are cone-sha peel. 

'I'll(> pupal eXlI\"illm of Jl('ri.w8 destl'lIctOJ' is pale strnw color. TIll' 
frontoanteJlnal plnte (pI. 1, a) is tl'ian~u/ar in general out/ilw. with 
the anterior corl1('r:" extrndp<11n" the hases of tl1(' antenna!.': a distinct, 
coarsel)" l'llglllosp longitudinal sutlll'e runs from thr centt:;r almost to 
the apex. at \\"11i<"1\ point it di\-ides to forlH n V. The ocular plate 
(pI. 1.. E) is ont/ all(! is separated from th£' parietn.1 (pl. 2. F). which 
is I'oughl)' quadrilatpral. Both se/pril('s an' glabt·ous. TI\(' a\)(101l1
inal SP~lllellts (pI. 4, F) are indistinguishably el'lllllp\rd lip \\"illt the 
wing. 1£'g-. and other 1'(']£'ritI:'8. 

The latTal eXllyiulll (pI. 5, G) is elongate. the setae are minutp and 
ineon:;piellous, and the mandibles urady straight and about 0.0:; I1lm. 
long frolll appx to cOlldylp. Till' "piradt's fin' l'oIlP-shnped and han~ 
abollt f) to 14 taeniclia. 

Thp l11eeOllllun is usually a hard. anlOl'Pholl~. i're('kl('(l~ bl'O\\'nish 
milSS. 

:\IElw:n"s FErll(!ct'r.mW;; (f:irnult) 

Thp pupal l'xuyinm of JIerislf8 fd)i'ir·/llo811.~ is pall' tl'tln;;Iueellt 
stra \Y tolol'. The frontoantplll\:d pi:lt(' (pI. 1. II) is. l'OlIf!hly t1'i
an!!ulal'. ,,"ith thp lIntf'rior C'OI'IWI'S. l'xtpntied by the bas.e:: of the 
antennae, s.ll1lilltl' in s.hape to tltos.e found in Jl. (/estl'lldo/' but sli/!htly 
longer, and there are a pl'onolln('ed ruglllOflP area Ileal' the c('n'.t>l' and 
two short pantUel sutllt'PS on ('ll<'h i'ifle of th(' median lil\(> Iwar tllf' 
postel'ior np('x inst('a<l of till' apil';d V patlpl'I1 found in ill. df.'<tl'/{(·/rh 

and "Ollle of the otlwr pal'asit('s. The ocular (1'1. 2. (i) i~ on1.1 and 
>;ppal'flh'd fr011l till' parietal (pI. ~. If). which is I'OIIf!hly qlludl'i

... 

,A 

~" 

lntpl'al: hoth selerites are glabrous. ,...,'
The larnlL pXlI\"ium (pI. 5. II) is plongat<', with minute and incon

SpicUOliS sebtp. The mandible:; are III'arl!' straight and about 0.04 
/ .' 

http:FErll(!ct'r.mW
http:Jl('ri.w8
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mm. from apex to ~ondyle. The spiracles are cone-shaped and have 
about 10 to 15 taemdin.. 

The meconium is It hard
l 

dark, amorphous mass characterized by 
t he presence cif large, conspICuouS, cream-colored or white patcl1es. 

l\IEltlSUS l£OIUlt:Lf.1STENAE Crawford 

The pupal exuvium of ilIe'l'is1/.v '1no-rdelli.'Itenae is pale translucent 
ttraw color. The frontoantennal plate (pI. 1, I) IS triangular ill 
general outline and similar to that of llf. de8t)'/lctOl', with a longitudi
lIal suture from the center almost to the apex, where 1t divides to form 
it V. Parallel sutures like those found in ilI. febl'iclllo8"1l8 are absent. 

The larnll exuvium (pI. 5, 1) is elongate, with minute and incon
spicuous setae. The mandibles are nearly straight and about 0.04 
mm. from apex to condyle. The spiracles are cone-shaped, with from 
five to seven taenidia in the specimens examined. 

The nH'conium is 1\, hard, dark, amorphous mass characterized by 
large, conspicuous, cream-colored, 01' white patehes as in the case of 
JlICl'i,~'u.~ ieb)·iclllo81W. 

L'LEUIIO'rnOPIS METAIL1CUS (Nl'l\<;) 

The pupal eXll\-iulll of P/l'lll'otl'opis lIU'ta71icll.~ is dark brown to 
black. The frontoantennal plate (pI. 1, J) is snbcirculnr, with the 
hases of the antennae attaehed as It short truncated projection on 
each side of the anterior edge. The surface is finely punctate, with 
a dark pit on each side of the median line Ill'lll' the anterior edge. 
The oculopari!'tal plate (pI. 2',1) is glabrous. Till'sterllum (pI. 2, N) 
in two loosely joinE'd pieces Jorms a ('rude CJllIHlrangle with projecting 
lobes at the H11terior corners. The wing pad (pI. 2, R) is closely 
fused with the sehizonotal plate. The scutellum (pI. 3, 0) has its 
posterior margin angulated. The distal portion of the front leg (pI. 
3~ 0) is club-shapNl, with the club end sharply attenuated, and the 
middle leg (pI. 3. ill) has a poorly defined tibial SpUl'. 

The lan'al exuyium (pI. 5. J) is elongate, with ndnutl' andincon
spicllous setae. Thl' mandibles arl' distinetly CIllTell and without a, 
surrounding band of tissue and are about 0.05 mm. long. The 
spiracles are 110t COile-shaped. 

Thl' meconium is a dark. browni:::h mass of large pelll'ts more or less 
fused. 

... The pupal exuvium of POlY8('e7i8 mod('SllI.~ is trallsparent straw 
color. :Most of the body selerites (pI. 4, G) 111'1' left mllssed together 
after eclosion, with the ab(\ominal St'gml'llts, wing pads, alld parts of 
the leg sclerites usually clearly discerllible. TIll' ll'g sclerites do not 
have the open sleevelike appearance eharncteristic of some of the 
ehlllcidoids. 

The Jar'ral exuvium is elongate, with minute setae. TIll' mandibles 
(pI. 5, K) are nearly straight and ahout 0.04 mm. long. The spiracles 
nrc cone-shaped. with not more than six taenidin in the specimens 
examined. 

1665!J5-40--::! 
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The meconium is hard and dark. sometimes made up of pellets 11101"(" A 
or less fused, 

PSEClJERU!ERtTS ~fAYE'l'lOLAE (Gahan) 

The pupal exm-iull1 of P~euderimel'U8 1Jl(l-yetiolae is pale yellowish, 
transulucent, and with most of the surface finely papillose, The 
frontoantelmal plate (pI. 1, f{) is triangular in general outline, with 
the anterior corners greatly extended by the bases of the IUltennae, 
each of which bends as an elbow, The point of juncture of each an
tennal prolongation and the frontal portion of the sclerite is clutrae
lerized by a distinct notch, the lateral edges of the frontal portion al'l~ 
slightly COl1CllW, and the surface is glabrolls and finely but uniformly .~ 

papillose o\'(~r most of the area, Xo median suture is present, but 
there ure characteristic rugulations neal' the postel'iOl' apex. The 0<:
uloparietal plate (pI. 2, J) has the parietal portion sparsely co\'eretl 
with. long setae, The anterior edgC' of the sternum (pt. 2. ()) forms 
a gablelike angle on the mediall lilll'with the posterior corners each 
extended by a long filamentlike process. The wing pad (pI. 2. S) is 
usually intaet and attached to the schizollutal plate. its surface being 
finely papillo:,e and slightly rugulo:,.;e near tIll' basI', The scutellulll 
(pl. 3~ D) is longer than \\'ide~ with its posterior margin ('un·d, TIlP 
front leg (pL 3. H) has its proximal portion attached like a broad 
hook. The middle leg (pI. 3. N) is 1I1litNl into om' pip(,l'. with tIlt' 
tibial spur well defined: but the hind leg (pI. a. 8) has its tibial SpUl' 

poorly defined, 
The 1ar\'l\1 eXllviulll i:-; elongate anel ('oVl'I'(>(l hy long, eonspi('uoll:'; 

l:'etae, The nUIIHIihll'R (pI. 5, t) an' "tmight and ahou! O.04(i Illlll. IOllg 
hom apex to cond~·le. TIH' "pime\e::; (pI. 5, Q) are ('olle-shaped and 
characterized by the distal segnlPnt being C'ollspieuously lal'p-pr thull 
the othel' segllll'lIts of the spiraeh" 'T1Iel'(> :tn' frol1l 10 to 1H tfll'lIidia. 

In Tl.'ll'((stir/1l!8 (,flrilla/lts t"lll' pupal eXlIdull1 is pale tl'allsluct'l\t 
straw color, The fl'Ontollntenllal platl' (pI. l~ L) is trianglllar and 
charaetel'ized by a distinet cleft on thp middle of tIl(' anterior margin, 
Its suriace is papillose lIeal' tll£, sidl's, el'nh'l', and al'oU\Hl tilt' {"left. 
The 1II0uth parts (pl. 1, IV) al'P sonwtillll's attaehN.1 to tIll' anterior 
margin of the fl'ontoantellnal plate and dlal'a{'teriz\'d hy two eloll~at\' 
lobes joined neal' their ba~.;ps. Thp o('uloparil'tal plat(' (pI. 2, I{) is 
glabrou;; but distinctly papillo::(>, The front l('gs (pI. ~.l) are w.;ually 
separated from the rest of the ,;elerites after e('losion HIHI <11'(' ('hal':tc
terized oy a small, closely attaclwd segment at the proximal pm!. TIll' 
win~ pad (pI. 2, 1') is deli('ate and is tlsually attached to a fragllwllt 
of the schizol1otal plate, The abdomen has some of the dorsal 
sclerites intact and they al'e not IIstlally <:ollapsed in the form of a 
semicircle, 

The larval t'xll\'ium (pI. 5, ill) is eloJ1~ate, and has minute and ill
conspicuous setae, The mandibles, (pI. 5, N) are di~t inC'tly c\lI'\'ed and 
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ilttached within a surrounding band 	of tissue, and are from 0.05 to 
0.06 mm. long. 	 The spiracles (pI. 5. R) are not cone-shaped. 

The meconiulll is predominantly black, and is usually without loose 
pellets. 

GENERAL KEY TO PAUASITE FORMS 

1. Oue 	or more strnw·coiol'{'d ('O('OOI\i' within tIl(> IHlparium; no loose 
2pupal exuyia eXl\~pt in cases of hyperpllraHitizntion------------

No cocoons; loose pupal casts prpsenL____________________________ _ 6 
2. 	 Cocoons (fig. 2) lcss than 2 mm. long; usually more than two cocoonS 

present; emergence hole (fig. 3) less than OAt) mm. in diameter__ 3 
Cocoon 	more than 2 mlll. long; lIsuulIy one COCOOIl IlIld neyer more 

than two COCO(lIlf:; present: eUll'rgencc hole (fig. 4) rarely less 
than 0.;) mill. in <liHlUl'ter; In rval mandihlps cun·e<L ___________ 4 

3. Mandibles of 	larva distinctl)· curved; adult with Ycrtex and face di!;

tinctly transYersely rugul08e; ovillo;;itor essentially Htraight; 

slightI~· enlarged and blunt at npex__ Platyuastcr zosine Walker. 


~Iamlibles 	of larva approximately strnight; adult with vertex and 
face smooth and shining except for some faint acit'ulatiollS; ovi-
IJositor curved Hml attenuatcd-____ PI(/t!lU(I.~(cr hicllltlli.~ Forbes. 

4. 	Adult with distinct tuft of short gray hairs uear apex of scutellum. 
1'richcu:i.s rCm1l1llS (Walker\.

Adult without tuft of short gra)' hnirs Oil scutcllunL________________ 5 
;). ~lany conspicuous longitudinal striations (fig. ;), B) along basal balf 


of dorsal and ventral surfa('f's of abdomen; each ovipositor 

sheath valve bearing five or six hyaline tubercles. 


PlatY!I(I.stC/· plellron Walkcr. 

Striations not prcsent along basal half of abdomcn (fig. 5, 11); ovi


positor sheath Yllin's with not more than three hyaline tulll'r('it's. 

P/a/lfuccster lIcrric:kii Packard. 


G. 	 MeconiulII and exuvium contained within host skin, which rl'nulins 
IlcHrly intact within host pupariul1l except when dl'stroyed by 
unusual circumstances ----------------------------------------  7 

1IecouiuIII 1111(1 cXU\'ium not contained within ho~t si;in {'xccllt in 
cases of hyperparasitizatioll; host r('lIIuins, if pr{'s('lIt, pushedto one side___________________________________________________ _ 10 

7. 	Pellets of meconiulII (pI. 5, .'-i) separated anll distributed in different 

parts of the host; pxuvia from more than one iudividual; scleritcs 

pale. transnarent yellowish brown; abdomen (pI. 3, U) mmally 

collapsed iuto a cone-shaped mass: antenna 1 ('asts (pI. 1. JI) 

sometimes found detached____ Crll Irotlora· spcdo.~i.'l.~illl(/' Girault. 


Me('oniulll lollgcd 	at or dose to one end of host; exuvium from only 
onc individual except ill rare cases of secondary parasitism';
l'deritcs not like those de;:crillPd alJovp _______________________ _ 8 

8. 	 Pupal exu"ium black or very dnrk trnn;.lu(·cnt brown; fronto:mteunal 
plat(' (pI. 1, ,I) >'uileircul:lr ______ 1'Icl/rtJ/ro/li., 1I/('/"llit·I1.~ (~ees). 

Pupal cxuyium pale translucent >,na\\' color; frontoantcnnal platenOt 8uhcircular________________________________________________ 
~. Frolltoantcnnai plate (Ill. 1. L) rriangular, with a mi<\anteriur ('left; 


front lcgs (pI. 3,1) ('\nh-;;hnpcd and u~lIall.\' t1l'ta('hl'(\ froJII other 

scleritl'S; meconium blnl'k______ Te/ roslieli I/S ('(lI'illal /I,~ Forbes. 


Frolltoalltpnnai plate (pI. 1. B) not triangular. but with a pronounced 
emargination along middle axis Oil hoth anterior and p()sterjo[' 
marginf:; front legs usually attached to rCf:t of ;:('\erites (pI. 3, V), 
not dub-shapcd; mcconium not black. 

('1/cilrJllCllrr(s c/euulI8 (Dalman).
10. 	Pupal exuylum black or very dark tran;:lncent brown_______________ 11

Pnrml exm'ium pale straw color ______________________________ ~____ 12 
11. 	Frontoantennal plate (pI. 1, .J) with lateral edgcs conwx, snrface 


glabrous; oculoparietnl (pI. 2, J) glabrous; stprIlum (pI. 2, S) in 

tw:.J loosely joined piece;;, with the two anterior corners ill the 

for~ of lobelikl' projPctions; wing pad (pI. 2. R) closely fu!'ed to 

':('/Ilzollotal plate; s(,utellum (pI. ::1. (.) with p<1;:tl'rior mnrgin 

angnlated; distal portion of fl'ont ll'g (pI. 3, G) club-shapcd, with 

club end sharply attenllated: middle leg (p1. 3, J[) with tibial 

SImI' poorly define(L _____________Plc'lmtropi.~ mctalli(·I/.~ (~ees). 
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.A; 

~ 
Frontouutenllul plate (pI. 1, E) with lnteral edges concuve, part of 


surface setaceous; oculoparietal (pI. 2, 0) with parietal portiOIl 

setaceous; sternum (pI. 2, .U) in oue piece, without projecting 

lobes; wing pad (pI. 2, Q) loosely attached and often separated 
 Afrom schizonotal plnte; scutNlulll (pI. 3, B) with posterior margin 
cuned; distal portion of .front leg (pI. 3, Ji') club-shaped, with .....:;..club end bluntly rounded; distal portion of middle leg (pI. 
3, L) with tibial spur sllarply defined. 

En}JC)1I11181111Yllii (French). .... 
12. Meconium dark, with conspicuous, large, crenm-colored, or whitepatelles______________________________________________________ _ 

13
Meconium without large, crealll-colored, or white patches_________ _ 14 

13. Frontonntennni plate (pI. 1, H) 	with hvo short, pnrallel sutures near 
.~,

apex; 	apical V forma Hon of sutures Il0t l)resent. 
J[crisl/.~ fcoricliloSU8 Gimllit. ~.Frontoantennal plate (pI. 1, I) with longitudinal middle sutUl'(, and 

apicul V distinct; two short, parnllel sutures near npex nbsent. 
.I[crisll8 'lltorrlclli.ytcll(1C Crawford. .... 

14. Sternum, wing pads, alld llUrts of leg scleritetl sepnrate from re;;t
of pupal scleri tes ____________________________________________ _ 

15
Sternum and usually the wing pad:, united in a IIln>;;; with abdominalsclerites_____________________________________________________ _ 

10 )15. 	Sternum (pI. 2, L) roughly quadrangular; frontoant.enllal plnte (Ill. 

1, D) with I1UU-giIlS of apical portion sinuo\U;; oculoparit~tal plate 
 ~.(pI. 2, B) glnbronsi scutelluIll (pI. a, A) with apex acute; front 

leg (lJl. 3, E) with hooked portion about olJ{.'-third the length of 

entire leg selerite; middle leg (pl. 3, K) with proximal ('nel pestle j.. 

shnped and tibial spur lOng-___EII}JI!/lIIcl1n L'(!S;ClIlm'is (Retzius). 


Sternum (pI. 2, 0) with anterior margin forming a gablelike angle Oil 
median line; oculoparietnl plllte (pI. !!..1) with parietal portion 
setaeeons; sClltelltlm (pI. :~, j) \ with apex ohtnse; front I('g ~. 

(p\. 3,lI) with hooked portion about one-half the 1(,lIgth of entin' 
leg; middle leg (pI. 3, Y), llot pestle shaped, tibinl i;IHlr short. 

P.~ellllerifllcru.~I/!(lJ/ct iol(lc Gaha II. 
10. i\Ieconiull1 predominulltly black, no loose p('lIets }Jresent; fronto

~:lIltennnl plnte (Ill. 1, L) trinngular, with d('('p media II cleft 011 


anterior margin; ocnlopnrietnl plate (pI. 2, K) glnbrous; front 

legs (pI, 3, 1) detnched from other segments and chumet('rized -f\ 

by a small, closely attached segment at proximal pnd, 


1'(!tra8lic1r1l.~ cnrillatlls Forbes. 

i\I~collinm 1I0t pred&minantly bluek; frolltonlltellnal plat\! nnt like 


th.e above; front legs usually attached to oth('r sclerit('>; and 
 ~not similar ill pattE'J;1I to the nho\'e__________________________ _ Ii
17. Abdomen telescoped into a semicircular, obtlls('ly anglec1 mllss ______

Abdomen not like the above______________________________________ _ IS ... 
20

18. 	Frontoantennni plnte (pI. J, 0) triauglllar, with no median sutnrp; 
abdomen (pI. -t, A.) a delicate. crumpled mass with semicircnln r ..4t 
puttern_____________________D itropillotu8 alf.l'(!Ol·iridis Crawforli. 


Frontoantennnl plate with u mNlilln I';lItlll'(, n':\ching fro III midrlll'

almost 	to allienl extremity_____________________________________ 

19 
19. 	Frontonntpllnal plate (pI. 1 . ..4.) with margin!'; of apical portion dis ~. 

t.inetly conca\'e. snrface \'ery coarsely papillose; nbdomen Ill\. 3, 
T) in a semicircular, obtusely angled mnss. >Calli/ula bicolor Spinoill.

Frontoantennal plate (pl. 1, Fl with mnrgins of apicnl Ilortion nnt 
distinctly concu\'e, ::mrfaee not so coars('Iy pnpillosp; abdulIll'JI i
(pI. 4, D) in a semicircular, ohtui;ely angled 111f1!'<!'<. 

EII}J/cromalIl8 flllvi}J(!s (Forh('s).
20. Abdominal segments indistinguishably ('rullIplerl np with thoracic 

segments, wing pads. nnd mOf!t of leg sclerites_________________ 21 Ji.. 
Segments of abdomen. wing pads, and lIsllall~' parts of lpgs plpa rly diseernible___________________ .. ___..________________________ _ 

22 ,4' 

~ 

~ 
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21. 	Frolltolilitcnllal plute (pI. 1, G) with a mCtlillll, coar"cly rllgulosc 
suture running from middle almost to apex; ubdomell (pI. 4, F)
a dl'llcate co.1glolllcrate mass_____________.IIlCl·;SIl8 dcstrllctor Say. 

l!'rontonutcnnal 	 plntc without a mcdinn suturc running from mid
tlle to npex; abdoll1eu (pI. 4, El) with wing pulls lind legs more 
tlisccl'llible thnn nho\·e___________________________Elllrlltoma spp. 

22. 	Body sr\eritcs (pI. a. 1') with two legs projecting conspicuously, 
i'llc('\"elik(' IIml open at ends; frontoantennal plate (pI. 1, B) cou
sisting print'ipally of the antenual bases sharply bent at extremi
lic:.. with a pronounced emargination along middle axis on both
ilia rgins ___________________________01t.eilollellrlls cl('17ons Dalman. 

Bod~' st'icritl's (Ill. 4. G) with projecting legs not slee\"elike and distal 
ends closed; frontonuteuual plnte not like thp above. 

PolysccUs modestlls Gahan. 

~ SUPPLEMENTARY KEY BASED ON THE CHALCTDOTD LARVAL EXUVIA 

1. 	l\lall(libles distinctly cul'Yed________________________ . __ •______________ 
l\fandibles straight or nenrly so _______________________________ . 

2. 	 Setae long and conspicuous; spiracles cone-shapetL______ .__________ _ 
Setue absent or minute; spirncles not conc-shnped _______________

3. 	Labrum toothed__________________________________________________ _ 
Labrmn not toothed ___________________________________________ 

4. 	Teeth of labrum closely adjacent to one another (pI. 5, El) ; mandibles 
(pI. 5, D) distinctly ellrve(\; spirael(,R (pI. 5, /') with 1Il1r'erOIlS
taenidia_____________________________ EllpcllHllS allynU (French). 

Teeth of labrum more widely spaced (pI. 5, C) ; mandibles (pI. 5, 
0) distinctly curyed; ;:piracles (pI. [" 0) with numerous 
taenidia; (entire eXlIyium Rhown in pI. 5. R). 

El"pclntella'l;csicllla.r;s (Retzills). 
{i. 	Mandibles (pI. ii, F) each with large denticle on inner margin. 

B"rlltolllo. spp, 
~fandibll'S 	 (pI. 5, A.) withollt denticle!') on Inner margin. 

Ditropillot"s ollreoviritlis Crawford. 
(l. 	 LannI eX\lVilllll (pI. 4, H) abollt O.2:~ mlll. or Ie,,::; i.n Il'ngth; not fili

form; more than one exuyium present in a host. 
Cellll·otlora. II/l('(';osissillla (Girnultl. 

Lnl'yal pxuyiulll 	at least thrl'l' times liS long as the above; usually
filiform; ~r\(]om more than olle eXU\'illJn to the hosL___________ _ 

7. 	 l\!andihles (pI. 5, N) surrounded by encircling band of tissne {entire 
('xllyilllll iihown in 111. fi • .1[, :11111 a spiracle in pI. 5, R). 

'J'ctI'08tichll.~ corillolll.~ J<'orbes, 
l\Inndibles not surrounded by encircling band of [18Slle___________ 

S. 	 Outer edge of lllllndible (pI. 5, J) entirely convex. 
P/curo/"opis 1II('tolliclI8 p-iees). 

Ollter pdge of mandible (pI. 4, 1) partly conCllye. 
CII Ci101l(,1I"1I.~ cl('U(""~ (Dnlman), 

9, Setae long an(\ conspicuous (pI. 5, L) ; spiracles (pI. 5, Q) with distill 
segment largel' in pro]lortion to rpst of segments than is the case 
in the other chalcidoids of this key. 

P8(,/lIl('l'illlf'/·II.~ moy('li%c Gahan,
Setae absent or minnte________________________________________ 

10. 	Some of spiracles with more than 11 tIlenldia . 
.l[('ri,yus rl('.~tr"('tor (~n~·). .ll. f('/irirlllo8u8 Girallit. 

Spiracles 	with less than 11 t:wnidill. 
Gallitllia /lieo]or Spinola, Buplt/'O/lHlllls tlllvipC8 (Forbps), 
)[('r;s//s 1IIordcllistcllue CraWford. PolllsC('/uS mo(1(,8tl/.~ Gahnn. 
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PLATE 1 

A-L, Frontoantennal plates of-A, Callitula bicolor. B, Chciloneurus elegans. 
C, Ditropinolus aureoviridis. D, Eupelmella vesicularis. E, Eupelmus allynii. 
F, Eupleromalus fulvipes. a, Alerisus destructor. Il, Jlerisus febriculosus. I, 
Aferisus mordellislenac. J, Pleurolropis melallicus. K, Pseuderimerlls 71Iayetiolae. 
L, Telrastichus carinatus. jU, Antennal sclerites of Ccntrodora speciosi8sil'11a. 
N, Palpi of the mouth parts and supporting segments of Tetrastichus carinalu,~_ 

All greatly enlarged. 
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PLATE 2 

A, Ditropinotus altTcornridis, oculoparietal. 
B, Eupelmclla vesiculaTis, oculoparietal. 
C, Eupelmus allynii, oculoparietal. 
D, EupteTomalus julvipes, oculoparietal. 
E, Jleri.ms destructor, ocular. 
F, .JIerisus destructor, parietal. 
G, "llerislls jebriclliosus, ocular. 
H, llIerisus jebric,i/as'!ls, parietal. 
I, PleurotTopis metallic liS, oculopurietal. 

J, Pscllderimerus mayetiolae, oculoparietal. 

K, Tetrastichus carinatus, oculoparietal. 

L, Eupelmella vesicularis, sternum. 


l1f, Eupelmus allynii, sternum. 

N, Pleurotrapis metallic us, sternum. 

0, Pscuderimerus mayetiolae, sternum. 

P, Eupelmella vesiclliaris, wing pad and schizonotlll plate. 

Q, Eupelmus allynii, wing pad and schizonotal plate. 

R, Pleurotropis metallicus, wing pad and schizonotal plate. 

S, Pseuderimerus mayetiolae, wing pad and schizonotal plate. 

T, Tetrastichus carinotu,s, wing pad and part of schizonotal plate. 


All greatly enlarged. 
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Pl.-ATE 3 

A, Eupelmellfl vesicuLaris, scutellum. 

B, Eupelmlls allynii, scutellum. 

C, PLeuralropiR uu;lallir.Il.~, scutellum. 

D, Pseuderimerllsmayr.tioiae, scutellum. 

E, Eupelmella uesicltiaris, front leg. 

F, E!~pelmus allYTlii, distal portion of front leg. 

G, Pleuratropis 1I!elallicIlS, distal portion of front leg. 

H, Pseuderimeru8 mayeliolae, front leg. 

I, Te/raslicitus carinalus, front leg. 
J, Ditropinotlls allreouiridis, middle Ie/!. 
K, Eupelmella v~'icHlaris, middle leg. 
L, ElIpellll11.~ allYllii, middle leg. 

Jl, Pleurolropis lIlelalliclls, middle leg. 
S, Pseutierimerlls mlzyctiulae, middle I(':{. 
0, Ellpelmcila uesicularis, proximal portiOll ()f llind leg. 
P, Ellpell/lcllu ve8icltluri~, di~tal portion of hind leg. 
(), Elipelllllls allynii, proximal portion of hind leg. 
U, Eupel"H!s UllYllii, di~t:ll portion of hind leg. 
8, Pseudel'imerlls mayeliolal', hind leg. 
T, Cullitulu bicolol', abdoninal nnd othl.'r :;~·Ierit('~. 
C, Cell/rodom speciosilisilll(z, al)dou.in::.l ~c1('rites. 
1', C/a·ilOllClUIlS elegans, abdominu.l u.nd other ;;clerit('!'. 

All greatly (,1l1tJ.rgNI. 
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PLATE 4 

A. Ditropinotlls allrco~iridis, abdominal and other selerites. 

B, Eupelmella vesiclIlaris, abdominal and other selerites. 

C, Eupelmlls allynii, abdominal and other selerites. 

D, Eup/eromallls julvipes, abdominal and other sclerites. 

E, Ellrytoma, abdominal and othcr sclcritcs. 

F, JleriSliS des/rue/or, abdominal and other sclcrites. 

G, Polys celis modes/us, abdominal and other sclerites. 

H, 	Centredera speciosissima, larva. 
1, C"eilolletlrll.~ elega/!s, mandibles of Iarnl. 

All grcatly cnlarged. 
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PLATE 5 

A, Ditrapinatlls allreuviritiis, larva. 

B, Eupelmella vesicularis, lan'a (labrum has been pushed out of place). 

C, Ellpelmella vesicularis, labrum and mandibles. 

D, Ellpelmlls allyn ii, mandibles. 

E, EupelmllS allynii, labrum. 

F, Eurytama, larva. 

G, '1/erisus destructar, larva. 

H, Jleri8u8 febriclilasus, lon'a, showing mandibles. 

I, JIerisllS mordellistCl, 1e, lan·a. 

J, Pleuratrapis metallic-us, larva. 

K, Polys celis modestll,~, mandibles of larva. 

L, Psellderimerus mayetiolac, larva. 


11/, Tetrastichus cMinatus, larva. 
X, Tetrastichus carinatus, mandibles of larva. 
0, Eupelmella L'esicularis, spiraclcs. 
P, Eupellnlls allyn ii, spirl'clc. 
Q, PsellderimeTll8 muyetia/ue, spiracle. 
R, TetrastichllS carinatus, spiracle. 
S, Cenlradara .~peciasissilll(j, particles of meconia. 

All grcP.tly enlarged. 
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