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For t ha past oight y aro, tha ·zoology Department 

o-r !Ulo<lea Univareity Ool J.ego, in co-ope1'e.tion with 

1\fric l'.n :!Xplooivea ·~ crumttctll Indus t ries Ltd. ,has 'been 

stu.O.y1ns cortnin on olo 1c!U pro'bloms relating to 

turf' on tJ-:.o g:>ll' aouruoa nlon.g ·t;ho eonatal belt ot the 

flno positi on ia brietl~ as 

~ollo c- On tl~ ~tt couraao at oaoel Bay,!i'UJ1lewoo4 

(Port Eliza.both) , r ort JJ.fl*ed anu East London, vast 

"t hi t o grubo" ~ tho larval stsaos o£ Sc'Srabae1dae.. It 

would u-pJOCir t~'lat t hose bo tles had. been pl*O'l('nt 1n the 

envi ~no of the cour oo a f'or ~nony Y<.l8l."S, but 1 t was onl7 

• 
i nto .fe.1rwny4j\dt•ll a mo.re or less un1:fonn oov r ot erase, 

w1 tl1. ~.m,odon AAS!'Vl12~ Pors. t)r ed.o:n1nut,.ng, thnt oondi tiona 

nero inadvortontl y o~oateu ~1ich ravoured tho 

dE>vol~pment o£ tho bootl ea. Tt was not l ong after the 

oat abli ahmont of th a golf couvaaa , that th~ bGetloo 

a s sumed t he p:ttoport 1ona of a peat_, nnu tha l a r vno began 

deotroying the root oystom of t ho graaaee eovctting the 

sreons nnd .fs:~rm;.yn (OlDCr-Coopc:t, lhitnall, nnd Fenwick, 

~940 ). 

Fcn1'dck ,l942, has ooaJ.·c 1a~iof'ly- with tho poo1tion at 

the rosp~,ct:tvc !!Olt cou.reos, i n her work on ,.Domo Arth­

ropod Posta of Tu.:ef 1n s outh A~ios.tt. I n v1C\Y of thie 
- potential -



tho 

llet'enoe ell0Ul4 koep a :toh on the1r ael'OCh'anea 1n this 

. ptn"t. of the oounb'Y• b otlu have lnlil t a big 

popul.at1on ~ gwbe 1n tbo ~, tbeoe fJN'ba o 40 a10h 

dliDap 1n Q v ry abort timet :rhe apenonoea ot tbe 

1~ OOUI!1JOO 'ioood tibo'Yo ~te pi'OOt' or tbl• 

the 

mall ne1te4 

l'04romo at 4B Air Bcboo1, Pori 1sabeth. The 

ol'O<lrOme had n good OOTer!Da or n~u {C;rpp4qp 

4totzl.on oraJ. on ~ ~ce 1 eOHd well. 

"''hore , bowev l';t much ovidclloe o~ tbe 1Y1 U ot 

1nsoet1 VOl'OUB moles, nn4 r1 al\o\ta1 that thia 

ao uanort1117 tnc.U.ootivo of tbe ~ tneoota, 

b fic1el or otbol'Wiao, 1n t11e oo11. ~avatlo.ne 

were made t thD oc~, aD4 under on area of ~ 

2 n. x 3 ft. • t'ort¥-oiaht • to gl~Uba" wee tOI.Jild. 

~a cnoo poun1atlon w1 tll that ~ 1n tho 

dCYestatod on tho aol~ oouroe, a1 tu.ated 

aboUt th1'oo m1l. a 41Gtant 1"l''m tJlo JI04rome. 

tt i'*olt thAt t1 "white " population 

on th1 aorodrorne ooul4 not be ov Tloo Tbo 1dentt:tw' 

of t ho Ln'Ub• not ltno'ml, but tho7 WOl'8 no' 
I 

l1B2!9t!lli11A pp.bope Po~, t est at IIU::Den~rooc~ 

In tho 11tornture {\1\q;!gke S?ElSSl¥11! .atab. 

- -



-a-
and th o1oo ly oll1e4 Pop\1119 ~!PP9&!1 B wore 

reoordo4 ool'ioua ponte or tur.t 1n Jlloa. ra 
tiew of tho llr:l1tod knov1 or te pu.ba•• whiob 

have 1n JOUth Arr1oa. it cleo14od that a 4ota1le4 

atu4.v sbou14 bo of this beotle. AP9m!Q.t xo\\Jl! 

1ecL , 1n o r tl t 1 ta rol tloa. to tU1"t might be 

bettor undor ~ 



llQBPHOJ.tOC!i. 

a.'>l)Oe:rance ana.. size. Th~ are wh1 te and have a 

eaooth 8Ul'face1 tlhioh lo st1ck7, owS.nG to a socntlcn. 

from the ool.lotertal almUla ot tbe r , Whioh cause-

sand l)'U't1cleo to adhoro to tho ~ shape ot 

tho 1a ovol.J ~a ~ew oeas ftJ7 b!om this hl'llllt 

Ponwlokt 1942,. p.l841 otntee that 41tt1oul t,- \'f&8 

oxporienood 1n ooour!Ds 8li& of HagqphzUA Dt wm. 
(• pubeno P61'ln&) boct\\lOe, ae tbo7 1ncN 1n a1se. 

they bee D01'0 ~le. In Anggal§ yd:s'Q;a ·tea. 
tho ohor1on ~ et1'0n(J ~t dovolopmont. 

It 1e oltaraoter18t1o ot tho ~ o~ 

uraoll1oom1a, , thot tl ohapo and olse obon(te dv!ng 

arowth Gttor tteJos1t1on. _( ,19341 p.5&2). In~ 

oubtem117 Rutclinao (Ua:ree, l.929- p. 74-7G) , this baa been 

l'Gooraod 1n ApQ!!JI!.}e. b1notata o,-u. (~-oe,l918, 141), 

MmPlt ls(\np!l'Ul and • (~ ttaeolloch.l92G, 

p.502), !OD&lJ.&a .1AP2RJrta n - ( th on4 Hadl.eJ', l 92G, 

p.14), EtglJ..qpo1'th9. hq£\lc@a L. t'\nd. Af?9m9l! MAlA Goer. 

(R1 ttoreho.us, 192'7, t>,. 300-3 , nn4 p. 403), and AngqaJ.a 

QUonta11e torh. (Fr1on4, 192'7, 162). 1he bloreeoe 

- in -
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in si~e 1e dependent on the absorption of moistU»e from 

the soil. 

Measurements of twenty- tive eggs o~ Anomala vetu1a 

Wied. that were five days old, had a moan length ot 1. 9 nrn. 

a mean diameter ot 1. 4 nm. The appearance of tl)e egg 

undergoes str!ktng changes five daya after deposition. 

It becomes pearly white 1n colour. After seven days the 

mean length had increased to 2. 3 nm. , end the mean diameter 

to 1.6 ~ Arter this stage the increase. in w14th ia 

greater in proportion to the increase in length1 so that 

the egg loses its elliptical shape, and becomes rounded. 

Sand particles do not adhere after twelve days. ~e 

m~ size w~s reached. twelve days atte~ depos1t1on;when 

the mean length was 2. 6 tmn. • and the moan diameter 2. 2 mm. 

The largest egg was 2. 7 nrn. long and 2. 3 lllll. broad. 



-----· - -------------------

n:. mr.; rtiRI? IerwtAA msrma. 
1.. £.xtemal t~ <r4a. 1e l. 

Tho larva o~ AnQpala DWI o<J. 1 oruclt'oam. This 

t» 1a OOlTlmll raona L.amol11oom1a. ( Irba•J.934, pp.l92-193, 

end p.490). ThO three lonal 1notan are a1r:l11BP 1n Shape• 

Sn tho l'Olativo le;nsth and Y11dth or tbo ~~··· 8P4 1n 

tho general Dn'Ol1G«nont or aotae. They oaa b die\~ 

moot oao113' on tho JPOpOl'ttonal 1noreaoe in s1ae ~ tbe heo4-

oapaulc o-r cmooeedlna !natara. 'llle7 <tUtor 1n t'ooturee or 
minor lml)or-tenoo, rclattna to tho nutiber or setae, and 4~ 

« ob1Unloa.t1on of boCI3' .o.t"e8Dt flh!ch will be doalt with !n 

tho ~ollOYiina choptor. 

tho ln:tW'ftl 1& t l'Ot.lt, tho ~ la bent vontroll7 

il\ tho fa or "U11• ~ C\U"ftlturo boaomee incrooa1n8l7 

~od 1n aaco o1vo 1notare, .until 1n the th11'4 inotar-

tbe rnou:tbparto rm4 tho tM>, on. tho vontral suttrao of 

t110 lrust hdor:n1no1 t, 11o oloao together. 

1'h b~ is S\tbeylin4Pi.cal. Tho ho - o eule r<sna1na 

conotant 1ri e1oo 4u.r1n8 on !notal'• bUt tho a1ze ot the bo<l7 

var1oa oona14orob17t aceol'<11ns to tho acte or tho gl'Ub an4 

tho otlOUnt o£ i'ood.IJlB, no 1n tho 1arl'ae of P!l:Q.lOm!£\bl 
bOrtAcol;g x.. and ~ .!M!}gft Goor. (Ritto ,1927 ,pp. 339-

540). 

-~to o~ tb a1 K) ot tho boay arc not thorefOl'G 

or great voluo, ld l\enoo they r not 1nclud.o4. here. Tho 

- ratio -



ratio of tho e1~o of tbe hoocl-omsulo to tho b<>IJ' aize 1a 

(P"6Cltcst 1n newly hatehGd or ~ 1'!10Ulted eolmene, 

an4 decl'eCOOB doveJ.oJ,nOnt proceclls within the Wtar• 

Tho b()(br ta ttro aub4ividod 1nto tmnUlota, 

which ob60'U1'0 tho pX'imary oe~tation. Th.<nr over~ 

onothor, nn4 tlllow ~W! tho ~ at~tenina ot tho 

bodN'aa 1n 1tn oltomat1o:n ft'an a Btati - to orawling 

tt1tu4o. 

J: h - cQDsulo 1a o:ttaohod direct~ to tho 

prot.bo ..,. • Y1 t.boUt on 1n'tol'V'en11\8 rUJCk .J.'Gt).e. Tb.e thJIIoe 

tbo~c ta !'e al1:ghtl7 4oJ.-SO-vtmtral.l.7 tlatt..a. 

~ 1o e.upociollu l):I.'OOO\l"l.CC4 1n th th1r4 instu-, eo tbo.t 

1n o 1 toroJ. VioW, tho thorGx epn ~ co ave. 1n 

c anson 1 th tho rountJ.Od ab<lorufm,. 

"? h tborao1o oe . t bo n a :pUr or ~ega. The,r 

ro 11sht b:ll'C'mn 1n oo10Ult• nn4 Snereaee tn oise han the 

ttrot to 'tbo th11'4 patr. In the fiJmt 1natu tl\oy ore 

rolnt1vely consp1cuo~. 1n ~ar1aan th tbe small eize 

ot the~. Xn lo'\oJ'f !nOtue. o.ctive ~ c ea the 

bod.v to 1ncroaoe 1n s1ae• the loge become ~ti.ve]3 

J.. 

otzo. 'l1t.e remein!n3 ~to boo onlarcred.owlnS to tho 

d1otcnaion o~ th 1)()0tcrior l'Oa1on of tbe ol.!menta17 canol 

- 1n -
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1 .... 10 
ac• 

ant. 
a.. 
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lb., 
1. 

lc. 
meL. 

mx .. pa 
mes o. 
meta. 
pl. f . 

pc. 
pro. 

pr. ac~ 
pr. sp. 

r .. 
st.m. 

0 

~ abdom1nal se&ments. 
= antecl:rpeus. 
:::: a...--1 tenno~~ 

= anus .. 
= 13"'11Cra!l.it!!.l Sl'!.t11'X."E1• 
~ ~irst abdominal spiracle. 
:t la'b:tu.m ... 
a l abrum. 
~ l~terdc~~icalia. 
= mandible. 
!:!! !!l~x:t 11 t?. r;r p s":t 1!. 
= mesothorax. 
::: Pletathorax. 
~ p~eural fold. 
= poEltcl~rpeus. 
= prothorax. = ~rothoracic scler1te. 
c protho~acic spirac~e. 
= raster~ 
= stridulating area o:r mandible. 
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1n a t~orao anus. 

'l'h& Ma4· oapenlo 1o Btl'O'Ilel7' ch1t1n1eo4, and dull 

ochre 1n colou.:&-. 1'hc mou:th~uto a»o attached. 1o the 

ventro-lateral mrn"sJ,n. lbo boetv 1s oon, tm4 OO'IeNd b7 
' 

thin, though t1m, tt'ONJparont ln'MS~Don:t, w1 tb a 

veatlture og BCtlttona. ha1w ond bri8tloa. ~ Ot.'Of.ll\Y White 

oolO\Ut of tbo bcx\7'· 18 duo to tho o.couDrlllnt.ion or t'at 

d~ai to boaonth tho 1nto(pQOnt. '1'hc laet 2-3 abdo_ mtnel 

a~ts are 11 a~sh-b1ue colour. Th1a te due to the 

roaono.e o~ food m the pootorior rte or the al.Smen,all7 

canal o1' tho act1Yel.7 teecU.rtg 1awa., and the abaence o~ ~at 
' 

clopoal ta 1n th1a s-oa1 on. Bore tho fino ail." r tro.choa are 

~art1oulnrl7 fllo • ooelY sot aapor1ti08 on terse. 

of 8bdom1noJ. oo~ta 1-G, c1w 'bho e 80LJ!l0Jlt8 a supor:t1c1al 

lleht brc.'mn Q~001'8n00. 

Tbo first thoraeic oo~t boflll8 a rouahJ.Y tJ'iang\i1ar 

shflpo4 prQtbornc1c oolonto, end a ecG1101' oh1t1n1B04 

aroa vontrtU. to 1 t, abovo tbo plO'lll'bl f'old. 

l'ho olovo r>l.atoa o~ tba S))ll'tiDea aN conep1ououa 

liabt b'J."'WA Bt.l"\l.Ctul'os on tho oi.doo ot tbo bod¥• 1h 

tborac1e epirncl'G 1o lt\l'BOf tho conoavt v ot 1 ta sieve plnto 

1s 411'0Cte4 poetor1o~117• 'tho ~ eight pairs o~ 

&p11'tlclea, o1 tuated on a~ oesmonte 1-s, CU'e emallel', 

ana h ~o tl\o conoavity o~ tbair clove platea directed 

ontenovJ.y. 

'n1e third inotor Utrva hco boon oboaen t--or 

- doecl'1vtion -
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douoMpt1on, as hare tho degree o~ chi Unlent1on. an4 

:t and ~ or tsc t.e e let.. 

(a) ib'l JI.p§!l. 

:Dl!,, llgQ4-oarumJ.S!f (F. 

b 4 -eopculo- or ormU: • oonGlat o.t those 

~.10vabl pn~t.D o.r tho hoad o1tunted nbov tho hontoclJPeal, 

or op1o~ sutu.w. It 1o the ot strons17 ch1 t1n1ae4 

port of tb 'bo4¥• 

... Tho ho ie b¥Pesnathou.IJ, the h.c1ol aopec" beDs 

d1roct f'o1"rrnl'<ls, ana. t!le mou~o.M.a OQOpon4c4 fiCO tho 

y tro-lnteral. ~ of tho hond-onpoulc. Th1a condition 

1a soon 'flban tho lf..U"Vtl 1a at J'OOt. In "he ootivo lt.U"Ya• 

hm1i sa, th mouthpart Al'O diNJot .foftf.l • eo that 

1 nx!JJ of tbo h ls nateJO-IpOotor1or. In thia 

prognatboun utt 1tu4o tho thp rto e t 1n ~ 

thJ't)\13h tb o11, an4 na ott gran roots. 

'l'bc hoad-c pDUle 1 ~ ~tho 1'()ooPotl\oJ.'UI. 

J.: width below the bt.diOG ot the ant=nae T l'!ea tl'OIIl 

3. a -n. o mm.. m th mo. 4. 41 nm.. ~ th1:M¥ apootmena. 

'l.'b8 crant 1 b rot.\4er than l.op.s. Tho length f1'00l 

pootor1or ~ to tho .trontocl7,peal auture, TU1oa hom 

2. 3 tma. -3. 4. tJrQ. t m th on o.vorag 0~ 2. '11 DC. fOJ! th1rt,7 

~mecirJene. 

It 1a hanS.aphol'lcal. 1n DoneUy tbo o.ntorio~t 

lD01'B1n 1o straight, bu~ tho po.otor1or -

circular. It is aorao-vontrollJ' tlnttoned, the donal 

- surface -
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ou~ be!na convox. 

~ broa4l,- rounded. 

oh.o4tn8 into 

rt1cul tiOl"\ pnrta or 
op1oran1ol t\lt~Q 1 in 

tho lat&1'al. and posto1'1or 

It io dull. oc1U'o 1n col.o\u!l­

t t! dorsal Mil ventral 

CJ.bl "Y".-ehap 

The o 1oren2 Gl , 
o~ frontal GUtu)'C , 4o not roach tl 

tomin to oJ.i.lhtly :po terio to 1t,'bo~!Ml 

.... __..._ t or tho Mto • on4 tho domol. arti<Nl tton 

point of he tltlnd1 le. 'rb r:tn.o d colourleao 

and ~ t r ucXl. ri<ntlJ' suturoo aN 

11 ghtly cono :ve to tho 1nB1ao, tor1orl¥ thoy trnighten. 

'Zlley et bohS:nd t o c n's-o ~ th 4ora B\U'f'ao of the 

cPanilll11, at an ot rox1mn 17 °. 'rho op1cranial 

ot or COlUl'll autuN, oxton4a 1 tho 3tmet1on of tho 

fl'Ontal aut to the c2dl or tho pootGrlo:tt rg1D o~ 

tho hoad-c oulo· It 1s lightly sooa, on4 ro 

<11ot1nct tlUm tllo O'on · outuro :It 1o ronmate17 

01 thil'd ~ 1 th ~ rrant poateJ'1or 

two- il'!do o~ tho coronal sutusPo om a l'kl.7 oolou:.od 

tarnal k ~. or , f'or tho tta t ot 

fl!W)Clo (SUbltl.. ,loa •P. 274 )., 'l.'h ~ su.le epU te 

along tho epie~ol au Ul'C t tho tirJ o:r ~ 

.o.ho d1 tl"ionsuJ.ar f't\C1al 10tl,ibet en and antor-1o1! 

to tho fi!ontol. autlD 1e tho f'ltolla. D1stnllJ' it 1 

bountlcd by tho t'ltOntocl.Jp !ll au.tu:ro. whiel1 eonnoota tho 

- llorhl -
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dorsal articulation points of the mandibles. 

The ventral an<.\ lateral margine ot the head-capsule 

for.m the thiCkened subgenal ridges. The ep1stomal suture, 

with its corresponding ep1stomal ridge, separating the 

clypeus from the frons, is well developed. It 1Ulites the 

anterior ends ot the subgenal ridge. 

Each antero-lateral angle of the frons near the 

condyle, bears a group of 2-5 setae; usually two of these 

are long and the remslnder sho:Pt. The anterior margin 

hae two moderately long setae on · either side ot the 

median line. Between these, and the condyle, is one 

short seta. There is a tvansvorse row of 2-4 setae on 

either s1de1 anterior to the straight portion of the later­

al outline of the frons. !ehe ante:r1o·r hal~, behind the 

entire :fron.toclypeal suture, bears scattered; small, . 

round sense pits. 

The areas posterior to, and on either side o~, the 

frontal sutures, are the parietals.(Crampton,l92l.,p.7l)• 

They are separated dorsally by the coronal autul'e• They 

extend posteriorly to the oeoip1ta1 suture, and latePally 

are continuous with the genae. Each parietal. bears an 

abli~ue Series Of four ha1ra, one Opposite the rork ot 

the epicranial eutut.'e1 one anterior to this, and two 

posterior. There are a few setae round the antennal 

base. Posterior to these are two setae, the anterior 

longer than the posterior. The lateral margin of thcl 

- head -
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!11 t.> l.ons o · .... r ot 

. .._ ...... J.o1' anon. :3l<.l po to~i(.ll.'" lu.tc.~~ol ~ bears a 

f0\7 l aot 

flant\ ls cloth 

lbson.t. 

'.rhe ant r1ol' y, tml.L ou~ece o~ tho 

1n modo t&lj l.o:ng sotao. Ocelli are 

'l'he occ1p1 tal .t'O men ocou_o1 a laPCO pan o~ 

tho stor1or uurt co of the h ~e. It is 

nurower and JlOl"' Jllf)unded "ont-l'allJ' than 4oratlll7• A 

MJ.'!'IOW poatoeotput SUX'round.B the OCC1p1tal ron~~~Mm 

119 it 1e t~M<l o i~ t tl1owc1c a t. It 1e 

Z'kod off f'rto. tM root o~ - cranium b7 n poatooo1pi tal 

suture. ~lioh tol lo th.l ouU1no ~ tb 1'lr~,. .. 

1 t rall7 r doronl~9 ~u.t " :xnt rio.-)¥ • on ol ther 

side,. 1n th oat r1or toritll i to. ~ po t-occ1p1tnl 

outure f"om:J an 1nt mal r14tJe. La ~ , ·t!w poat-

~ol~Utlil.au,,,. t 1o tho rl oou1put * _ o4 ott ban tho uena-
b:T the oec1n1tal 8\lttu • :J.cll runs parallel to the 

t-rtooi!.l:lt l outt1ro. Ventl'al to tt10 oco,ipu\1 is a 

tnaU, triangular pootgonn, rated hOul tl oco1 "t 

by oeo1 1 ~otao:ntU. sutuJ.rt'k 'l:lle bea1'8 

tJ ventrat oriioul t1o pointo or tho mutll ·e. The 

ooc1p1 tal outure <Jftilo ventr 11.7 in 4fldtl.J' olerot1M4 

patch, above tho , trOJ. nrt!cmlo.t1on 1nt ot tho 

11l0l)d1blo. It d!.llappoara 4oroally' oo t.bat he the stgc.no. 

and oco1...,ut. sro continuous. 
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'1!hc ton~~ 

Tho tcn~nun :l tho voey delle ~ nlo loton 

o~ tho hec4. It 1o coapoo o~ th pairs of atX>ileHB. 

'.rho }1upoatanol po-.tion ot tb nub..,. oal ,.-1c1a.o, 

botwoon the ant® rt1cml4~1... 1)01nts ~ th manc:U"blea, 

1G -,roauo in~17 to f n br!lla(h on lt the 

e btt 

olotJO togo bor J.D. a.dl lJ.ne. • tbo i!K)C tori or 

extend i'o . ~ cu 41 ve al15htl7• 

ant riol- tonto "1ol anna r1 ZroEn tb ontorior 
' 

tontorltll. 1 tc, whJ.cl• 

t.b dorool 8:l"t10\llat1c:n into oi' 

pont 1·1o1• a 

!h 0 

torior a 

l tgbtly 1 raJ. to 

81m1lllP depl"'as1ons 110 roGCnt lntcl-al t..o the frOntal -· . 

outulteD 1n ~ lolontha b1 astRnS. :' r. ( Cubl:l · tl93a, 

074), but to tho in ia.c of the t'l'Olltol. suture 1n. 
' . 

Qe~h?J'l ,t;ncn1..o. Dw~ ond b\!n!lPri .~ Csa:von,l009,p..l ). 

•"'"'
411

""' o.r l'O to bo th 1'(')1nta o. t oi the 

aornal tontorial ama. 
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l!!~· !FiL"'·l-

~ • ngo ,. r4. tuat ltu;o 

................. toc:t~e3l tlU ~urrl0 ' 

to c t1 of tho 

!IMl 

:.U"tic-J.loti idibl 0. h 

xt lana an tho In tbo 

r~t1v .. ~ ~~~ lntut'Oll.7, w1 th tho 

tc nul 0(; Oll.t~S tnru At roet t:Ao;v point 

v 

~t o!' tho 

em tou:na tuJ.t.l .,}4\l l:.o Ot lu: the t'our 

nrc a. l3 'l\10 opini 

'b aJ. 

;: o ~ m.Jtibor oi: daina 

Jlocortl:lnG to ~ tJ :1.11t~ 't;Utioa o ~e,lSl29flJ. 1 ~, 

and. idl 1-, 1900• P1l ll , the tanna io .e1 vo-ae tf.td. 

t,ch1odt .l.e74, nu, or. ton.l92l,.p. v , ~,1985,p.l60, 

1;tt uo!!l9' 7 .... 354• ...,ov11lg,l.V5b• 170. ~ubJtl..ow,l , 

-,. a77,aod Vi .1 ao.,.p.M , rogosd tho mtonna aa 

n,.t~rnt, thft b. Gal 0 L t not boSJ:lg rest\2'CJ..od as 

trve eo~t. I oonolde~ be an~ four oe ltod. 

tho 1r: .. ;ablo bnanl oo , t no a pt"")jOC'tion of tno 

llo ~nv!nllo. 

- A -
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~'iS• 3 • Antenna Of Third Ina tar Lana. 
ANQMALA !§J.1lW\ WlED• 

a.pe • antennal prominence. 
b. a. :a bas1con1o oensills. 
C.P• =t conicU process of third eogment. · 

P• = pedieel. 
s.- = eoape. 

a. f. = aenee f1ald. 
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~ _\tlr O"L chi 1.1\omJ ~L"lg trolly, f?om 

thtJ do.t:.taol. owr.r co o_ th batJG of th , to tho 

chi ti..TJOu.e 

tllO br 

a, t 

un<lrolo. 

to1m_al _prc.ml!n 

cmuoal 

a1uu·t1 i neo.:~ly tm.co 

p _ cmo • Tho 

, or tlQlQ<t or ~h.e cnt .fJ.I)J1]. 

lcilgt o::: tho ant.muuu. 

bX* thJ 1t 

~mel Mat :"J-7. ':hrJ oooond ao m;l~ or .. oel is the 

lC'Jn.!!O t: 1 t. , I tfutoo ti. lOU th 10ll6 h 0~ tl'.O tOl11UlJ. 

no e, 

l.y, !.J~ v t»el UUJ.'I'f t 

~to c 4~0 · third· 

or tlw 1;o wl f'ourth 

fl( :nt 1 'l equ.t\1. h l~ -• vC 1.e $>l<t..1.rd • I~ . 
!tJ tt.t. 1:\\t ol12'htl:r tnl to t 1 ch tho 

c~"lio l prot3 .. ~ ~ b.o ... rd!J .text J it t 

d,.rztnlly It ic r1ce.l, the1 r e da 

mora canvo tb.."ln th outor. 

On tbo fou~th o eJMtlt 1cra :r threo 

senoe fiol&l, or Ren01lla ..... "' ........ ~J ......... O, 

· le lnr , et. of the 1 OTnl• 'l4 

~~# lopod 

1'1'0)• 

l----1 

... lona -
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lloot 

fteld ia on tho Sn.nor out•rcco of~ the ventral prooose 

o~ th third ognant;. .ncO\') t1elde tnto e:on:f'ex, 

ncmt tronop~t l'lntos, pcr.tor~tcd d. t'b. pores. 

r.'lho llJ'l.~ ~nco. • rm4 th rc:t.U! anton ~ 

SOi?JOOn:ttt, bear non:t s-o oc..nso p1 ta. ~w ontetlf!al 

rom!r~o o.na. tlio soap mthottt.l .ro. ~., pedittel 

has 4 - 5 bai-rn. ru.onn the 1nr.o1t "ffn.'ft\.1. wt.'raco.- IUi4 

2 - 3 b-J!rn ~ooll;y. 1'i:"t th1X\i ~t 'be 1"tt one to 

~ 1:'0 1n a v tt.'Ol. lonc1 tadinal " beh.1.n4 the 

eo.n1col :ttl'OO ne. Tho tox~l oct?,mel1t 1a 1'11 'thout balro. 

~\() t1-, of the fOUl'th ~)mOnt 1tJ a ecneo weoevto'»", 

l71 th 7 - e bM.1eonio ounaUlc, u , (;4 1n tm. i~ar 

c1rclo. r-: "1t l.l Pees 4otlor1bcd 1n this po 1 tion 

in· U'l".tt~Ol\t!\Q..lfi:e~~ Fo'bn.. (0Ubltlow, 19'3S.p. 27'1) , 

an4 twelve 1n ~~J~. P .. ftna• (!1$\lr1c'ktl942, 

-p. 9ts)., ~ ·" ono, 01' oeone1onall.N tmo ba iconic 

aoao1lle c.Ust 1 to tllc acnoc tield. o~ the tb.1.rd cnt, 

bn.t not (lU.lto n:t the tip of t..lJ.e canicul 1>1~ ~1-c 

J'o thl'OO ch1 tinoua pons on tl'le tip of' th1 e &fttJlCilt• 

and ~. !_>l'OXS..mal. in ~~ ,liq:£~&991A L. 

(R! tto»hnuo,l~87 1p.354 }. 

Tho lamtor ona de-oroaoor r..1'fot0e1os which move the 

l.lntcr.nal. nboJ':t. nnot> :trL')m 1no1dtJ tho hoa4-cspm\le td'ld 
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aop nt. 

'+'AA gl;rnqllr (li'ig 1.. 2 4). 

It 1 1aal 1n o tl.lno, w1 ~ ri.OJI 

a;on tortor !'lSl.'einn l>paro.llol.. ~fho ovtor tor1Gl' 

to lab • ~n 1 ov "1 ~ • 

'.rhe t wl (rt 

point J.Q.nS'. 

. olY.!;>auo 1n d1 v1 

, 

l".tlirs o s pJ. to. poot.cl3'D 

~ ?Otinod.o Oi&l.l3' al.i 

wclO:il tho antor1or .i. ~ 8Dd 

r 1 1 r 1 

l .r.v 1ocl. . 

w. 1 l.l.i round v t l. ~am ot tho .. - .. -~t.\pfNJ.o. 

~ The ctiY!.') 

Q J. rtl::! 1 

!!ll1iOOly.,-ows. 

1 ut cno4 to 

~.sr:il""'..., to the diotal 1· d.n of tho 

l ortt l. .;Nm 

f'ac o£ tbe 

\'11th tho Clorscl l 

- -



- l7a -

Fig. 4. ;:; 

a c. = 
art .. = frc.s. -

1· :: 

P•C• = 

• 
• 

• • 

0 

l 
• 

• • •• • • • • • • • • 

• • • • 

• • • • • 

• • • • • • 
I \ • • • 

. """"""' 

Clypeus and Labrum of 
Third Inatar LaX'Va. 

.ANOMALA VETULA WIED. 

, 
M teclypeue. 
dorsal articulation point 
frontoclypeal sutUPe. 
lab~ 
pos tclypeus. 

ot mandible. 



ObJ$C1U'O the 

o ty 1o o 

11,.VI';a®JJD~ 

... 1a .. 

co:onootoo. t:b tho -....-.rano\w 

labrum 

o noor of tho mouth 

nona1.on of the 

bloa t 

th ono f'rom tho inner tmeic o . t b o or the nana1blo, 

and thoy cJ..o U> ~ +ll *P.)on1ns o't the~ 

'tho 

1 ttacl 

0. 1ab1 

ll • 0 pt:b 

I 1 c 

\ ~I ill I 

rni '\r-1-rn. 

liohtly lWo't1sad 

vm:um:t. 

t lv t, of: tho cl~T,!CUB; 1 t 

+:~1" tl• tl10 tnte1'1or 

on 

f'.Jl t""'~-1, toral 

ourf:eco 1 

raao.lc au 1:,, .t\!¥.1tlJl1~ ~ • nnd 'cC· {.r .. ron.l927. 

'P• :t 'lu) t- lith Go t r rt a ~!W{l ~ ~ and n cha otor1eti o 

- ur t-
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.. ;.: l :A.ir .. 

The tt:_,:teal ~""'jtu ... ~i 1 

atl.:L du . • 

~me mod tol7 lotlB 

J'lll to tho o, :.her 

is o ·l u o~ w oi'tlwr 1~ Ul C&ltr axl4 

~ Ol.' btt-'' -:, i a a 1x• 011 uho. · r ; 1 thoao 

w.~ lli~tod .. tortat~ly. o1 !lei' ictc. 

ltgc.l.ly poo~Maior, ia 11 .oinalo ~to.. \,U.rooctocl 

ou;twnxra.u. 1 t ro ut 1 4~ 

u~ '& tJ of ~ho 1fJ ori t o£ tho 

pi t:C Ul tun ~ , and the 

~·~"''" p ~ or 1 ~, but a r oo p11.a 

oo~ 10u r or th 2 - 3 

pitn, ttt t , b ~ oJ: tl• ®Wr;Jo a.atual 41J.ati~ 

... ._..-r dn.:ll$ NV r 101"~ lail."ft Xvu.o.v.,qa ~"''"LJ'"· 

.. oo ~1lat!.olla. to or tho :rum.. 

~he ix;l~ ~rJ'ltl tJ ~®t'ft\1 our.e co or 
tao lnb cl.;ncuiH 

ana. t11ua, 1s rsomm1l'Ult aeJ tr1oal, vi 1 

projootiu CiGJ.Jl. t ~ the =41 line. 

~ll..e ;Jw10 "on botoo .:n t.h l oJ.)'poua io marko4 

u;r ~:t t 1 1\ l n vO~ 1n :.ho ODG].o O"Z the 

Ml c.l;notl3• o:ud terDd1n8 tnielflle 

l!atl. ootcrio.J. .. l¥. J bounJa ·y o~ ·~ ev1Pl~ 

ia ~r1' b;r the tr ovol'Bo,. nntu1"1o1'lY conoav or 18. 

- :=arl1c:r:t -



~arl1or workera on tho oyipharynx include Sch10dte, 

1874 , who figured the opiplta~ of Geo~rupte: ll~Tins, 

l 9B1 1 figured and bri fly dese r i b od. the epi:phal'JJ\X or 
l'Or.>1ll1a ~qponio~ !lOVO. R.l.t tel'She.u a ,.l 927 ,pp.342-M4t and 

p. 568, t.ocr1b d and an~otul.ly figured the epipharynx 

of pbzl lonq.rtha. ho1•tteola L· and .Allolgala aeng Geer. , 

and wae the firot to name some o~ tho various parte. 

H~ye&.l907• p .197, deeoribod ·~~ e~ipha~ ot 

.An~g kf¥lS§!tl! F. &nd o. c. and demonstrated the 

~axo~1c 1mport8nco o~ the structural details of the 

e1>1Dh~rynx :J.n larval I..amallieor:nia. Sim,1934, 

diutir!flU1.ahed SctU•abae1d l arva with the a1d, o~ 

dot ail od apiph.a~oel. etru.atut'e• Bbvtng, 1936, 

p.l76-li3l, eae:tcrnod no\7 nmnoa to spoc1al parts o~ 

the op1pha~ Which ho apDl 1od in a at~ or larvae 

o:r ?2P·~lli n,.Je~lon1Qn)i uu. (:e<:rY1ng.l939,,pp.l8,-l85), 

and tho gorr'Ua Phy-llop~ (Bovtng, 1942)• 

The terms uood hero in ro~err1ng to special parte 

of tho o:>i pha.eynx o.re t hoso proposed by BISTJ.ng, 19M, 

P.9 .. l76-18l. A ttlblo !'ol' oa:npar1oon of terms used b7 

var1udo au~lOrB appo re at the end o~ the deao~iption 

o:t tho epipharynx of An9P1Qla ve-m!la Wied. 'l'hroughout 

t ho description "Pi ght " r otors to the left-hand-side 

- The -
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a. 
a. e. 

b•B• 
Cb.. 
oo. 
c .. 
4. 

<'P• 
lb• 

hl .. 
ha. 
he .. 
1. 

me. 
n:u:a. e. 

pe. 
P• 

pl. 
pt.. 

s.n.e. 
e.n.l. 

s. 

0 
. • tn .. fM..:. • 

• Epiphar.YnX ot Third tnetu Larva. 
.w»MkA .~ !m• 

= aetulthopruna. 
• s.ex-opal'!n.. 
• bse1conie eensilla. 
• chaotopar1a. 
r.u CO""Yi"'ha.. . ""fl.11 
• et.tep.a. 
= dezota~ = ep1~ygum. 
= gylnflt:)p&r1a. 
~ M.pt~laohWl". 
• hl!lptomewm. 
• hol~ 
• laeatoJ* mo. 
~ maerosanaills. 
= me.~ spL~oa. 
= pe41um. = plegrns., = pleg;natillmit 
sa ptemoto~ 
Q scle~e nesium extern~ 
• eclerome nee1um intern~ 
a z~ 
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Fig.9-.=DOraal view o~ 
Maxilla of T.hi~d Insta~ 
La.!!V&. 
A!OfW#A Vt;;mLA !m• 
&• elacardo. 

b. a. • bas:lcoido senstl.la. 
a. b. t. • tlol'eo•baeal tooth. 

g..: galea. 
g. t. ::.· geleal tooth. 

1. • lacird.a. 
1 •. t. • l&ctntal teeth. 

mx. P• • mrud.llary palp. 
st.• stipos. 

st. t. • atrtd.ula.ttng teeth. 
o. a suboardo. 

eu. = sulcus. 

l?ig.a •• ventral view oe 
Zfald.Ua ot Third Instar 
Larva. 
fl!OWAA DTUW& !tEi• 

&•• e.lacareto. 
attt. = articulation w1 th 

hes.d-capsule-. 
b. s. • bas1con1c sena111a. 

g.• galea. 
lc. • labsoor1a. 

mx..p. • max1ll~U7 palp. 
p. • palplfezt• 

et.• st1pda. 
e.• suberwdo. 



tb alnifo,.. oat raJ.y end thfJ lM1J1.1.o. end galt:a 

1n ttdly. ~ ;; c.rc imovably ott \Q cd to ~..c atipoa.. 

L'ha v ? tral Wl'.:l ou·t 1; au!'f:-co oz ~~ ~~ip o b .: r a 

~uw scat~vr d h&ir&. 

l'hc !)alni I· b€lut'S f'ouzr...eec:ncntod 

mo..~ll rv .,al , ~inh v jocto bt:!"J ··.nd tho lao1n.1a 

and g'lloa. Ventru~· tho pnt~:>~ f o1 ... bnf\ l • 2 ba3 n, 
and doraally a .u hell o't' ooat~~\.."<1 h"il11. ~.& 

aepuat o ~ tu or tllo ll~ }ft.l.J:t aN at. ~cC.ed 

o.x: cll1t1noun 

no rl.7 h..~ tho l u.~r;t,h or · o . ccor,\1. 'h1 ~t. T.h.o 

thl~-d ~ :lllt 16 al.is'btly 1. u~ . .:.~ t~~.f\r.. . the t1r11t. Th 

~t~\.U'u!l t i trtmc tOO; i t. :1 • l()USoat.being 

'J.11e banal &efJLle:u:~ 'bovN i'ouX' h~.ro. tt;o <".onal]¥ and 

tuu v 1.t:u.\ll7e ~:m ~All· n ~ "J'-.t h :\N t.hraa 1u11ra 

fUad Ot.lO l u :t p-it. ~u ·th:l~'-t OO~:lll't l'laS t.'u'ef) l?.o.il'O. 

~ho 1:~" . ~ .. tl6~ ~·it htl!l . r:; ~irn., l:rlt ''!'icall:r there is 

c1r~lt" o::? .J.·O!\ bAnj ,oo:..-lz.e c ~li..• 11&. 

AtH .. -¢Lu1Jlf; to :!.. ,.:.'.9~1.- 491 ,. the ma~Ol,tit~ o£ 

Co-l .)~)tv Ul 1 'have a :.ln l 1. :1llnl"S lobo ott 

~ula, thougJ,. the ~onc.lt 3 l~ . :o 1 o:!nia s.~e 

- evident -
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t.lwt i n 

cond.1. tion 

,li>k;tl , 

~ ,~ "• Mv1<k.n .-wllicornia. :1 l.t tho 'Plcuroat1cU. 

o-.ruJ1nt•nu oi' ln ~ ~.t::-~. 1"0::.! -~ c l L nnd lec,.'!1.1 ,. 

~' !En ·~D~lctli, ifo. whlcl\ tb.~ e . a1 - 1 ;;.~JitJ.:1 . re 

;.,:t~-rton c .,., r: il a t~l lc""inla 1!:! O' _,lote in ~~ !_ 

·~1 .th i'ID. tllC d.,ro~l ·:ttt..~ ()EJ ~ H. ;-cllO])Od 
. I 

~~':;.o~-~ ~:..')PJ;lsQ:la r an•t Melt! .D<!P·til Goer., 

'!.llc 1 n {l ~ Vf'tW r'..U ti.Aet. {l">'t tt~~shmls, 102'1 • 

~ tS'Vl). 

"'' ,n., tr·clua1voly by t!1e PA't ,. BY . neon d.tll. 

:!~£~1 .. _ _!!ll.;_ .. Ohs1)1n. (~·'f'1ns,l935-»-l7l.) , .vl 

~,.~~ro !1.~~\Q._ .. !ll!a ·., · :rin3• ( .. _ ·m~.l~ • ..fig.44), it 

·"'\'luld ~l'enro ~. tl .. " sololVJtiood otn_:p c. l:fni tina 

t:.H oti-p o ci.i 'l;al~l·· 1-::l.d.i¢ t {} prox1.rn41. ·0o.u;1 ~ 

ol rn.~ .t 'ct ~o ~ t Ll "",rl"neo (t~ t-h SJal 

b :tn:t•a .. -.: · ac tt-ercd huil. :i'ilEJ innor xae;in b 

fr;r n f:c:tt f'itld h·u~ .~. rQ:X ' tl~ tmd 1 - 3 cllGt al.l7, 
- ·tho -
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F!g .. lO. = Stridulating tooth of Maxilla 
of t..he Third Inatar La.rva. 
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to th~ ~ o1 q~h;j._e' ~..I.~.1:19...t- n- at. ( ~~l"ll':"",Ol\•1930,~ 21). 

·ve ~tl*E\ll.y n !:'~ t.i-r' u 1 .. ) .. · oo.tu.H d.ivtdoo 

t h 1 ,.Li Jnto 

b~ ,. l pQlps. 

!.VJT.l i.e l tt• 4JJ, . d. 1L oontmuoua 

t hJIJ a11\.t".vUC tz:-i ~ng1 ::7 th:~'O · ' l O.S • 't.fli~ Qll4 0. fW 

::- :'ltl: l ln 01 .1i th ... J.' i.d.6. T:lf ;? "" :: c u "':'o~ luU.ra along 

t,h._.., · ot.aJ. Otti~ l; P.nrlc 

- moro -
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F1g.ll. ~ ventral v1ow or Labium ot Third 
Inst&~ Larva. 

liiOJW,A ;m.!JM Vii~ 

ut. = nrt1culat1on \Y1 th msxille. 
e. s. = eon1eal aens1lle. 

1 .. prm. = first p~ementum. 
t~ e. ~ ~h~eal sclerorne. 

lb•'P• = labial palps.. 
ptm. = pootmentum. 

2. pnn. • eocond. pramentum. 
lb. e. • labial suture. 
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F1g.12. = Doronl new of Labium ot Third 
Instal' Lat'Vs.. 

ANOHALA Yzm!ItA mm• 
b.m. = bao1lar mom'brone. 
e.B. = oon1cal Gana1lla. 

h:yp.t:. = bt.l>ophat;Wllgoal ttoaaa. 
'tl~• • = hjfpoph~afll GOlieHln$• 
lb.,.,. = l ab it'll pe.lp.. 
at. e. = apmling o~ aliment81"9' canal. 
t.p. ="toothed pro3ect1ontt• 
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! t bear's scVe:t'nl srmll bosses 

A ':'l 'lJ..l' v ... · v.:.11trel ndJ.uc tol."~ 1 t... c..1.ec uriocs l"rom 

U1 v}.siona o~ the L . .&."'.Jitun. 

(b; ·~tlo thora!.:,. C~'. g . J . ) • 

.,_ .,...,r, :ill • L•r b-" r ""i n 1 ,, .~•-'0 I ['"'1 r,V •l ll.• "flt'ltl.r.n o~ 
< .4 ... ~ .. < ~.. ... (.j .... . ,.. J.-.... 4 ... -~ - .... """"' • - ... , v "' 

l t -;.;•t , p.354. lt we~ i'Otll.l.t... "tht.t. ·~h." ant .. u:Le.tlono 

y•ora more dietir.1<3t U."ltt.OI' ·~:.hi..; conul t.J.on t"~l.HH 1.n 

of t J.1 0 tror~cic targa 1 VOl~ ' ilar;;so il CO:£. ti; est to 

pleural ro~ion overl~~$ t ho s t ernal region o~ each 
- soe;ment -
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oubmentum; late~ally and dorsall~ 1t is attached to 

the po3t-occi~ital s~ture. Doresll~ two tergites c~ 

be alea»lY dist1rt..:'!U1s1led. Depending on the degree 

o:f oxtonsio~ or the harui, an anterior fold may be 

roeogn1sod, overlnpll'ine the pos terior maJtgin o~ the 

head-cnl)a'tl.lc. SUbl\:low.l938,p.. 29l, 1nterpr$ta this 

as the aQrote'l-agi to It ie figured in the J.arva of 

Q~eteg by B~rloae,l909,p.l66. 

on etthe~ side of the ~rotbo~ax thePe is a 

ohiny solerotised a roo, td th a uvn-ehaped depx-eas1on, 

whose ep{>.A is di~o()t poatet-1orl7• Ventral to this 

xnJOtllo raoic soler1 te, a similar selerotised plate 1s 

conspicuous in thircl inSte.s- larvae. 

Dy comparison with the eetat1on of suooeeding 

thox-nc1o segrnents, t·t is probable that the prothorno1o 

t orgufil oona1sts or tour N'U1Ulat1ona. The most entel'1or 

ia tll a<~rooot'g1te, rthiob. has a d.Orao-ventral row ot 

hair :D()j_laull:.r thoro is a long seta on e1 the:r side 

of tho fr1i<ldle line 1 suggesting the proterg1 te. The 

centro of tho Sl}~s)ncnt 'hanro a number or small hairs, 

acattol'Od vontre.l to, end on the prothorac1c scleri te. 

These reaenible thono of tho follo 1ng thoracic 

mosotcrgiteo. 't.hc postorior tergite bears a row ot 

etout hairs s1m1lBXt to thoae of the meso- and 

motathoracia te~g1t&s. 



~!a oe, 
on c ... f.il , oa.oo o.e onto o 
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b,- a tranavorc row ot abort M.iJM~. 

i'irat L"U.;tar larva ~ AD<D\l votulg 1 a. 
dif'.ters frcm ouc.oooclina instara 'b;v the poaeoesion or 

e. &nell ~"'ltchina opine (ltQ7 o,l929- 48) 1 or 

mcronat proccao ( rvillg,l939, 187) 1 on tho 

meoot~te o the tatbo»nx. .'lhlo w11l bo described 

lat r 1n n c tho tlll'OC lOl"VQJ. inato.N. 

A pleurol. roeion """"''- toa tho to!'Ml 

ro 1ana. It 1o div14od into 

ootorior l:ol.d 1n o 

n nuMber or acatto ha1 

~ etorna dJ.vidod into p~ mcBO-t and 

tao lSi to • but tho Mvisione aN not ae elee.• ae 

1n tho tc 1'ho ~ and ootnst,oml. toe aN small 

1'ol4a, oro witbou.t hail'S. The mcJ oat. mite 1a 

well o? lopod and a mDber ot hail'S 411"80ted 

towor4e tho middlo l.1ne. 1hoJ' aro &Speo1.all.7 well 

eubcoso.l lCI!l.tilnta, :tor tb-o 1nsovt1on o~ the lege. o%'0 

s1 tue.ted on cl thor e14o ot tho mooo tom! te. 

'I'll vcntro-ltltortll rem 0~ the pro~o1.9QX 1n 

bont ot the ou'be".uo or tho fi t nir ~ l sa. 1a 

ctr Qll. ithur o1de b,- ch1t!iloua stripe. 

'lhoeo e.ro tho JU{J\llwo (n rl co,l909. p.371) Or;t 

-latarooel"V1oal1a .. 
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latel'OCerY1cal1a (SUbklew.1938~~29a). The 

aaterlor otJ'ip !'tJP.8 lorngttud!na.ll.y, the poat.e.r1o1' 

ODe t-r~eN~ 

Do 1u.. (i'188 1 Sl4 a). 
A pair o~ lese 18 attached to eaoh thorao1c 

segmen't. betwoon the ploural :told anc1. the . 

meaoa~mite. When walk:Sztg, tho lege move in an 

anterS.Olt - poe tori or dirootim. on o1 ther eido or 
the 'b~ They also aao1at in burro1fina tbwush 

the oo-11. 1'he~ a~e without •tr14ulattng Ol'Sana. 

Tho lege tncNaao 1n else f'1'0m the ftret 'to 

tho th1l'Cl pa1r. '!'he meeothoH.Glo pail' 1a 

1nte~ate 1n length tm4 w14th bet ween tho 

prothoMoio 81'l4 mGSOtboJ'a01o l eSe. Tbis la duo 

matnl;v to an increase 1n size ot the coxa. -:Me 

1a ohom 1n tabl.ea ot tho meatml'OMilta or 
mdividual se~ta or tho lop ot th:r1l.<mt£b 

hQrt&ceJaa L. (R1ttel'8haua~l991~p.868), mc1 Malt 

JBDtNil ntmn. (Via4o.l939, p.350 )• 

Each leg arisoe tr<:n a St JIODS truncated oone,ol' 

~oxa1 olemont (SUbkl ew.l988,p.293). Acool'C1J.ns to 

Itanaen,l9"3m,w.-82-83, the ooza ·ot the lana of 

#j,mp.eph1lu.g 1a articulated on the end of a thick 

obtuse cone. He oonsidox-s ·it to be a well developed 

t~hantin. In JM'Y \ho trochantin 1s a protucU.n&, 

. - thiok ... 



F1g.l3• • LGgs oc Third :tnstar Lswa. 

QT914NtA Y:PJam.A .!Wm• 
l.. ab. • t\bdominal aosment. l. 

e. • <loxa. 
cl. • claw. 
t. ·i'~ 

lc. • 1ateMce%"f'ioa1ia. 
Pll• ep. • prothor&c1o sp1rsole. 

sbo. • au"bcoxal element. 
tb. t. = tibio-taNU&. 

tr. • trochanter. 
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thick• OO!liea.l ~o1ntJ tbo rema~n4er or the leg 1a 

s1onde1' {IDmoon,l9B<D,p.85). These tl'OObantine 

S'tta«dble tho aubcoxal cU.oment8 o~ .Apqpal! DSAI 

ea. 
Tho outside o-r the metJC>~~o and metathorac1o 

eubcoxae 1 d1'rl4$4 into t1r0 uneqWl]. parte~ b7 

lontiitud!nal auturo• ..mich oxtenda diatal.lJ' w the 

rticulat1on pOint ot the coxa. The IIDaller 

an.torioJ' l)arte a atl'C!JDSt.bofte4 b7 rect.ansular 

chi t1n1sot1cna, wh1oh oXtorl4 :torwtmlB :trcm the 

aut~ An ui/••abttpe4 oh1 t!nous etr1p exton&~ 

osto%'1orl7 tTcm the suture. ~ distal~ ot 

tho protboraolc au.booxae 1e d1T14ed b7 a 

long1tu41nal outure. Extending poster1or4' tl'OIIl 

th.e baH of th1 autus-e 1a a tHnSVerae autuJie, 

w1 th a ch1 tin! sed ventral border. The poateriOl' 

1 tQoee-.rioalla ~t on tho pl'Otboracio 11\lbcoxae. 

6 ... 10 mo4ero.tel.7 lons hairs utae 1'l'Om the 

oh1t1n1atd rou o~ the eubcoxae. 

~e coxa 1a ·tho lo:ngeat 3oint or the log. It 

is OJ"11Jiil.ftoal and Blit.fhtl7 ewollon at tho diatal 

em.. on the ante'IO-oxte:tiott :raeo · triangular 

meEd ranous ar$81 whoso ope.x 1e d11'0Ctod poateriol'J¥, 

aepfU'a~S the coxa ~the Uoohanter. '.t'hie bins• 

joint allows tho troohantor to bo b~t t\ll'\"'al'd 

againSt the antor1or tace of the coxa. and onl7 
• permits -
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polW. ta movOOG1lt throush 100°. '!bo al't1eulat1on 

is die :W.vlio. Aco<>l.'d11\fJ to ~oa.l955,p.l94~ 

monocond.¥11c hi:.naoa arc uoual 1n losa ot l arvae. a 

oond1 t!on tolmd .in tho runain1DS articulation pointe 

ot: tho log. 1bo ontor1o~ fac ot tho coxa, boaftl 

numerous lOng 'h..o.1HJ tho hatrs on tho pootor1o:r 

sW!fnco ·a.ro not oo ~ Diatt\1 to tbe trirmeulCU' 

mcmbl"'MUS. roaiOn, tho oo.m 1o w1 thout h::drs. Tho 

tnaid.o ot: tho co& boars o. 'too abort b.oin. 

11wt troohontor 1.o tmeo tho lOPgth ~ the oom, 

and plo.cod . o.t ~t ongl.oo to 11- lt 1& trapezo14al 

a ~e. 1!w ~- on4 of the tl'OObenter exton48 

into t C\clV1_. or tho 00»1.,. oe a heaV111' sclorot1e-ed 

Pl'03ect1on,., on \'Jhich tbo doDrescor llJWlOloa ot tho 

t~to~ lnoofl. Tbe pooto-r1o1' ourtace bonre a. 

~ell ot 10Jlll baln. 

Tb.o ~cmuJP and t.I'OOhantor move cs ono un1 t. 'Ihe 

distal c.na ot tho .~cab' ia clUVato. It be-ara a 

number o~ lona sont tor.otl hairs. T-o~thor the:r eo . . 

about l. 2 times tho lODSth of tho c~xa. 

'tho ~llo1fina GC!j!lCnt 1)08 botl'l1 1ntorprcted es 

tt1e tibtn b7 F1dleJ!,l936•p.la&, ana. V1oato,193a,.p. 3J>G19 

tho tal'eue b<Jina J'Ot)l'Ononted. bJ' tho torrrd.nal cl~ 

Sno~e,l927•'l.l.01• ototoa that tho tibia and taJ!8US 

1:roqUontl;r fu.OC. R1 tto1"eho.u8 ,1927 ,p. 3G2 1 H83'CB-.l927, 
- p.~OO -
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p..200• and v1na,l936,.p.l79, eono1dcr the t1b1 

ond tarsuo to hav i'Uaod to tom a t1b1o-tarous, 

on tntorpretat1on with wnich I QleO~ !.be coxa 

1s 1..4 ticlos tho length ot: the t1b1o-taraua 1n tho 

~1rst air of lo ·, J... O tit::Joo 1n the second 1r oE 

l ga, and 3..1 t:lmoo 1n tho third ur or letts. The 

t1b1o-tnrouo 1o nn od nt o1 thor n4, and b aro 

m.vaeroub htdro. J\ c1rolo o~ otrone hai rs GUl'l'Ounds 

the baae of tho cl0\1. Anterior to 1t, throe hnire 

ar1so clooo to thor, ana arc ort1culnrl7 ll 

d011olopod. 

r:cch loc torm.1.n.atca 1n a alnBlo claw, 1oh has 

n conienl baso,and ahcll'p• <l.::lrkl:r clorot1acd point. 

Tho motatboracio cl :w io ooro londor ld ahor to:r, 

than tho pro- or mooot l0rnc1c cl 8.1'18. The baeo o-r ohch 

clo." ·boare on tnnor ld an outer briatlo. 'lbc inner 

br1ot1o is ina rtod. 41&tall,-, end oxt beyond the 

t1 o~ tho c~. Tho outor o e 1o inoertod more 

proximoll.u, ond a.ooa not )11()aeh the ti · of tho cla • 

In ~1~or\hg bgrt1golp t. (n1ttorehau8,.1927,p.362) , 

tho cl of tho motathoroc1c a1r o'f loco 1a 

conoid.ernbl.y ohortor tMn tho t br1atloa on 1 ta 

o1do. 

(C) AtMl .:g?§.or4ql}. ( Fl • l) • 

Tho ob4tY.:lon 1o dividod into ton sefP(mts, tho 

nu.-nbor eonorally ccentod for I,omel l1com lnrvno. 
- (lU.tterohnua .. 
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{Rit~o~. .. · • ;tl9~.P.. 364.)• TOll B to Gl"O 

d1o tinguisl'lOi.U. 1n thiJ a'bdol1lcn or tho l.nnoo o't 

&wmo•a a.~ r. and ~h.l:ll9il9flb! !19.rtieol.a X.. 

(Ri ttel'Shclus,l9a7 • 004) • t.nqqpla i'WBI H. and 

::cc.{H031 , l927.p.COO), ~l:Qo1elia !!lJ,g c in 

(~Sving,lS ·, 173), HMrcmlqlla ~ ·nna. 
(F melt , 114)• 1'1 , 1909,p. 71 f'i(JUrOO 

fl."Ilflll fo\U• th e~t, oons1aUDa fif a 

J.lnd a cU Titlied stewmm aurwun41ntt 

the anus ~ tbc larva f Qmhth but I oen t1.M llO 

trace ot th1 1n )\pgnala vetu1 ied. 

!t'h sogmonto are divided into ann.ulota, ae 1n 

t11e thoHL w.a t1on tmd aetation is a1m1lar to 

~hat deacribod for ~b.ylloportho ho£Y:cola L. ond 

ARQm9l.§ ~Goo~ (R1~torsllnua,192'7, •. 355-05~). 

rcr. l. - G inclusive, e ch cona1et ot pro-, eo­

O!lA mota tcJU! to. Dow lly the7 are np roximotel3 

Gq.lal 1n lont,ttb. The P~'<>- and metat.erai tes are · 

e-eha-~ and ottcn ovol*'l&!J ~ mosote-rai te. 

Tho ps:-otorgi xtonds olong cbovtor antoxo1or 

mal'C1n o~ the trap zoUlal moso\61'81-to. V trally the 

mooo- and t tot.ti to to ~~ t tho a lov 1. 

In front of tho V«ltral enale point o.f tM 

pro ~to 1 tho nex-otal'gito (Bittorshaws, l927,p.355). 

Tllarc nrc o1ght pa1JIO or sp1r eleo: oaoh 18 situated 

on n rootanaular f!1ol4 ao uatod oft tram tho ventral 
- marz1n-



- . . 54-

JDt1r8 n of tho moBOtorgite, ot tho nrot o1abt 

a'bc1orn1nf.a aosxoonta (R1 ttorobtlua.192'7 ,p. 366 ). A 

omnll tri~nr region 1o lnsert-ed pooterlor to 

tho fil'St silt airs or nb4an1.na1 aptrnoloe. 

narro\7 fold is 41 vidod off tl'om tho on tor1or 

rgs.n ot tho me 'krgi to 1n tho t1rst a1x 

ab4om1nal so ta, b7 tho eutura eo- ta-t rgales 

(R1tto1'81\8Ua.1927,p.366). Thio oo~ 1n 

oa1 ~ion u4 ootat1on to the poatBCU.tellum ot 

J1.gptr1a al!n Oha 1n ( t\ving,W36,p.l73). As 

xPlo1no4 ear11er the interpretation o£ the onnulat1on 

or the bo4..Y b~ &Ying, d1ft' 1'0 h'om that uood hero. 

Tho \erao or abd0m1nal eegmente. 7 - J.O 

1nclua1"W CU'O und1v14o4. Tho ocrotorg1te 1e absent. 

Mcordina to Bollise.l909, p.l.G6, 1n all the abdc:x!l1na1 

ecsmants. after tho firet. the acrotorgtte ten&J to 

booano ineoJ'pomtod intO tho protoraite. Tllo ap1~ 

roldo 0~ aoanoats oov tm4 eight 8JIO llp'f)l'Ox1mote17 

tho eamc s1zo as tbone of the pJOOed!Ds bdom2nal 

0 ta. 

The loot or ton'th ob&xr11nal oogmen.t 1o tbo 

largest. 11l!s 1a due to the diotena1on of the thin 

bOtJy 1 b7 ttood 1n tho ltll'80 col®. on tho 4onal 

aurraao a 0Ubc1~ r 1'1old io p1'escnt, which extends 

- olmoot -
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nJ.mo t f'~ tJ\0 nnnl 11 t to nc r th-e an. te-r1o:f ma:ra1n 

of tho t enth acr.:.~. --nt,. ~ntorio~l¥ 1 t is nl.ightly 

neJtrow~ ana olOI'\ftG.ted. l'h borclOr i a -ehi tiniecd 

and !a clMrly v1eible sa.tn;.~t th~ ~att7 dop<~a1ta 

i n tho ~ o:t a prepu-pa- Po$-teHox-1.7 1 t :te 

in~>ted in t ho mldt:llo li_r.J.t. A :lim1lf.ll' tiold 

is ' " smt in ~la ma€ OEtot'• (van anben.l.94l, 

p.125). 

ot t. ~. oop ra\oo tho 

o et'lt o1l'o t tho tentb. 

J'69 and ste1ma of oaoh 

1he -p1euHl fold enle.reos 

ta tlt• antor1or rog:t.an o~ ~ent tan, whe~o 1t 

t.el'M.inatoa. It oonoiotn o~ undivided 'Velltrall7 

M .oot d tol~ axe opt L"" tibd.(-.!nnl oeamonts '1 .... 9 

1nclun1vo, l!he1-0 1 t :t.n 1.~rogulurl:r olonsa tea. 

toat of t!to boi.l!' ie co"'ffrt')d w!tb actae. These 

uo ot trw ld.~c~ long md lJOvt hr..ira,. &ld aS"pCrltiee, 

'fthiol\ nro f~ on ~o aorslll stll"';teoo o~ tho :rt~t 

s:tx nbdominal ~')~to. ~10 1\Wt~ioll and posterior 

m.Q~.no o~ oo.oh annulntion sro bc.me!t ae doaex-ibod 11\ 

;~SF¥!14- asmm Gear. and &&on rctAQ hodioo.~ t.. 
(R1tt<WGht1U ,~98'7~p.366),.and 1ft ~-!aC!9Ph.YU! JUJ!H 

Perina• { !Cmd.ck. l942,p.ll5). Thi.s to not al~ 

oppflltOnt~ clepon41na on the do vee at eontmct1on of: 

tho lQJ.'VO. 

Tho n mt abdotl1nat oeSJDOnt 18 intermediate 1n. 
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1 to ~m or sotat1on1 b tween th spanel7 briotlo4 

thoracic caznonts, ona. th~ llowms abdOmS.nal 

ogmcnta. 1n the thorax, the protorn1 to beue 

le e hn1P on e1tbor s1de of the Mlo line, end 

n.ttnb r of amoll hairs. btlt nt1oa. 

I, t ro-dora~u,- th sotol'Si to 1'8 lonG hnlx-

ao on tho aotorgtto of the and . tathorac1a 

,~~ts. A tran&'t"cro row or , r;-nt haia oxtonas 

along the ~tor1or 1 l'Cln. A number of BSPCri tioa 

arc ec t-te~ !neeul 1'ly ove~ tho tora1te. 

The anterior ill of tho b.os l'tngs ~ both hairo 

antl. P1 t1oo 1s st , to prcvont b~, 

o 1n J.j l. lont.bft }!irmec;ao~fm! F ~r. (SUbltlow.1988, 

296). In the en 1t7 o-r oporiti , the tctera1to 

1 almllu to tho f'olloving no nta. Tho ster1o1' 

0 

All tho terea of a ~ 

~ sotae. 

~tB 2 - 5 

1n.cluo1 Yo &ro cove \rl. tll oll01't brown eri t1e8f 

the o point oroolly. In add1 tton, the proto~1 t ee 

bear a. l &»£o hail' on ol thol' s14o o tho 1314-dors· l 

linet tho aot rgtt b Ar cno l~ late»>-donal. 

ha1P, and a trt:m.av rue row of Short ho.in along the 

po;)t r!or marsinJ 

row of 1ort hn!ra along the :'loctor!.or mar.1!n. 

SUbkl ,1930~p.200, etntoo thot tho long btl1ra have 

t1 pl'Ob lblo tnct1l o tnnc t1on. 
- Th -



T'to a1 th ~dominal noon ».a.t is into~utc 

1n 1 t~ ~o . o'"' co·'fnt1tm lio eU'l. e'bdolllinnl co ~ta 

2 - Gt on~ ubdorninnl o ~~to 7 - 9. Tlle .P::-c-

ond mooot ret t f" ff.t.milc.r to t'hoe of ~lal 

oooac to 2 - s.. TI 

rt 91m and a t rl·ties. No &)p. :r1't1 e 

fo'J.n(l posterior tc . ~~ ~ a.Cl.'~Qtel'81te 

ic tho t 1! 1r o~ aov riti· e. 1'h apirGCtu rol4 
; 

b - 9 abort mire. T1ln f31)1l'nclo 1n 

, '\w62=on9!t..¥ l!C.l},t1cglg r.. 1u ou.~~ 'b~ 5 - a 
flhnrt h~1ro, and 1n ~.qla MQ9!: Gee~. by 10 •16 

hnitt (!<itto&-3hat.u~,l927 ai?-566) Tll.e 1 

trl nn.,.. 1 r fold pc t. ;-tor to m1r l oa l. - 6 ia 

bfU'c. Tho trip eo:')(lratod ott 1\ro:n ·tho n-ttatere1te 

b r . tr.nnev roo N or ort hair , noa:o the 

· oet r1o» ~r.;t.n.. 

Ul~101' t Ot CYEJ'll<m ;).Jfr~ Ul'$ 

lf1'014P of nh¢Jtt h::dro. The:r a.x-e 1. a !n rut!'ilbe» in 

th.1 -~~1 tion on a t 1ght. T po te~1ol.-. bal:C 

of tho se.:,~onto, 'b o.ra a n r ~ oho~t 

aeatterod h'lim, and a f very lf,mg '11QV3 ha1~ 

'this rrnnfl :1 t o:r otne into an tcr1or and a 

postorior ~,s1on ou~goet~ tb~t tho o t oe5m0nts 

et'o original.l-7 o ch d1vi into t\vo ~uleta, 

!n !3,q,£1C b~ L. ( .?idl rsl9~G,I:-'-l24), nnd 

- ::i':lS~·l.Qit. -
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UAAmRbZlla Wbg Per~ (Ponw1ok,l942,p.ll.&). 

~t nino bile 1 .. 4 obort hairs 1n tho 

antorior hnlt"• 1"ho contro io bare. ona ie followed 

'b7 ohon hairo, and a f. voey 1ong ~ ha1re on 

the po toriox-~ ere the l<mcest 

on tho body o:t tho 1 ·l"I'B. 

'l'Jl.o wbcircul.or fiold on tho dora~ our:tac 

or tho tonth abdoodnol oo t b re a munboP o~ 

unif'Orm'l.3 ooed very shol't, or ehort lurl.ro. '!'nO 

lon al" hairs tnnd on o1 ther oi<.l.e of tho middle 
..., 

line, ol1Ghtly pootol'ior to th break 1n the 

ch1t1n1s border, nt t..llo annl of tho fiola.. 

All those hn1ro aro diroctcd postox-iorl,-. Tho 

lateral oniL oot r101' lJQl'Sins1 and tho postor1o.r 

one tbircl o tho modi linG, ~e witllout haiH.r 

..,..."CU..,.. be the rbc11'oular ftold ond the 

---~• b aro numbe~ of VO"'!:/ short, aorflall7 

c:11roc~od hairs. Lo~crol to this subcirou.lar field 

the pootor101'- two-th!rclo ot tllc doronl aul'face or 
the tenth aegmont 1 covorod 1tb moderatol7 1o:ne 

hu.irs, uhioh vo1nt pootcN-modianly. M tor1ott to 

the ou'bc1roular t1olU. tho tenth. oosmont baa only 

a r 1 VQey' abort hairs. 

'l'he p:t.eurol :toltls bo r a - 10 Ck)d.aratoly long 

- ha1rs -
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tonor au 

In ~ lo. t OUJl . ~al £Jl01l they po!nt 

vo "a~1or1~" or vonto 11oron11,-. 

dlJl'lin l 

ata .. nr n..>t 4:! tillatly aubd1v14o4 

e o • .;:. • )\'1 01' ol(Jh'\ 

clivi int pro- meso­
too "'! .. 10aooto "i\1 1a tho moat 

fl<hla11ououo ubu:'via on; t o tt> ond motastomitea 

1!<1 naJtro t"ol <l • on o1 t.'~-vn.t • tl r the sootemi t e 

amoll 

. ~. t c:t' p · 1Uon tbo7 

}'; . th at em.um 1 

.d.1v! 

Only the oo - st-:.. ~'lrl t a ot o nta 1 - a 

inclu"::.v< Mt t 1e lru:u~lr o t.o~1o POGion o~ tho 

. bcltn1.nnl o ~1"1U.itn alto mar numorouo than an. 

Ollf';.t:cod:tn:- c,c;.--;.on.t&. ~~..BJ "' .. a ~art~and .rom a 

t~lltJVa&,.t"rtl OtT ae. o~a tho net; nt. Tho l torol 

t.rl nr..gul !' .lovntionfl ~f t .o n ... onntcrnttea bo r a 
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(F1 s..J.. l4 CQ4 15)• 

D.l L~ll1com 1 , tlle v · trtll wrt aoa o~ 

t.h t tJl abdom1Anl e t • 111 ~t ~ the onus, 

h:ltl o. <. .1.~t aztr~ nt of lllllrat inea and 

btU'O l'hi OO!Il\')lCX i'!.l'flt tel'IDOd the J'adul 

(Hr :t o.ltoo7;... l)• an4 lato.r tbe te~ ( Ovins,l936• 

n.l'ltl). It c..:maiota of tht.t soptul~ a p817 or 
'9 11 , ana a ir of t £1l,l~ 

'.i."ho o tulo. 1o a nar med1 non-aoto e 

orca.. \) t w ll pair oZ lOll.,;,""itu,Unol pol!a.ta. which 

d.iv me ollglltly oator1ol'l.Y• It 8Dd8 fran tho 

rniddlo oJ: hu tw vore_e boo o't ~.ihe lotlel' onal lip, 

to ·,ou & thr r.;,1.un•t l'B ot the lo.r-ttth of tbe v t P 

o~ the ';, th &\bdolta1nul no nt. 

ell ali<li'Um 1s ~t1 tious ond conaiota or 

1..6 .. 28 ali. 

~~10 i)l.li oro cl.flWer ~~about t1iO and a 

h l:f timca lonaor tbon bro~ meamn'Od nt their 'W14oot 

pc;int. '.t1to ~ali ro o~tll' tea. tr<X1 one anotht.tr by 

distance nppro~tely oiplnl to the width of thoil' 

bQsoo.. • ntct iorly the th ot: tho a tula l o quol. 

to about t~ lc;.'tJth of two pali, po tori~ly to the 

len~th o~ i'j.•.;¢ ptlli. 'J.ilt. ncli nro vecumben~. 1d th 

tlll.!i~ p1oe~ U.1.!.'$ctua. twal'dtl tll.o llli<Ulle line. ... ch 
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Plg.,l4• = Re.etex- ot: seoon4 !n.Star Lan-a. 
A!9.14rYAA\ v.:suu !~· 

.. e.. • anus. 
b • • bttrbul&. 
e .. ~ campus. 

h. e. • hama\e eetae • 
pa. .. pal1d1,a. 
p. a palue. 

ep • • septUla. 
... a st. 

lOstf • s'tema eJ -10· 
sb.l. • BUb anal l1p. 
tg.s. =- teglllatt setae. 

'-~- tg. • tegS.llum. 

b ..... 

to. • inner oav1 ty. 
b. r. • strons baed ring. 

0 

l I 
j 

Fig.l5• • Palus ot Le:rt Pal1dium 
of Raster ot Third In.,tnr Lana. 

MQMAftA Ym!!lWr WDD• 
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lJ.ee a. ri ~ t; w • o.avi t;r... Tho,- tu-o tnee~tcd 

1n r:. ~~" bt.. al 1~1nss. · ~1 1 aro ctron.~7 ohl tlnis c1 

h v 

O~,; tu.,, on oi t:,cr aide o:r the pali.Ma. 

ttJ.U lod r tmnl 111>• the t cgillaJt 

4~ • th pulidin to he correopOildlng 

+ ~c.~riot't~· 1ih\;y connint o~ a i'"ow ot.no 

' A y do not un1 tc antor1,or 

rm,!l ~ .... irro ~ o.r]¥ d1etributoa. 

t~ r.t.or-;r orul l a teralJ.7,. on4 

· w..... , ... _, ......... e "h h a 
J- J~ ¥ . 

t1 Tho etao 

'Ibo roaion 

tho 0 JpU8 

--~-t ~or tbro obort 

in ... .t'O: .. t oi' t:1o p.Ur - 31ll • 

(:.hvL~.J.. : . "'1.113) J 13 

ll0Jt1~..t , l Gu>? ,.l.,• ~u.~., ~ .::..1 l to tho r eteJJ, the 

i'tmutitiu t l~ ... i..,t.. ~ 'Jr1o oJ:t ·tn mouthpnrto. This 

is -,rob.ubl;,r tho e~ , :.:or ~ ~ no-; era ::t!ng, tho 

- larvae -
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J 1"'V e 1 G 0Ul"1. tl .. , i-~'l u~l 

el.o e t.Of'.t .tt0'7l• 

~ '-~ortanco o~ tho l' tot- 1l\ eyst tie 

1tem1 au~ ~o P1dl.or,l93G,n.l26, IJ ~ l .19381 

P• P.2, vs. ,.,dtJ, 1939, • MS..-ano, snc1 oksl 942 • 

:U 7-116. ~ .&n.ne1 1900, p,.l '10....181, eoSsnod n0\'1 

to~ to tho tftx'OBIJmicalJ.7 i..~rtant pGl't8 or the 

rc'Jtor, "}lied <m t.o otu4:1 of larvao o~ 
It 

J?wtrl! .r+L!.ra Cbtt?1n C:e&rine.l936~p.l75), 

t · gen. , ~llO!?hatJa (~&rtns.1942,pp.ll.-l3). 

In 1111 drsBorlptions o~ G'.'l 1oe ot- tho 

&llbtQ!Utl:r nutol'lna whi I h :rr boon t.lblo to obtain, 

th 11 fo~ t;wo lone1 t.ua.iN\1 l'OWS, 1 thor parollol 

tQ ch othor o~ divorctng pootor1o1'17• ~e number 

oc · 11 to ell al1d1, var1 ~ :tn .a~c.!~ 

! o;r:t&ggl . 1 .• there a• 13 - 16 oU 1n onoh pal.1d1um 

(~itt haua11927*p..3 9 ) , in~ kaDsona n.ana. 
'ca. '\o - 12. (ney ,1~97,~001), 1n .~1\ .Qt:1cntn.l1g 

· torhet ~.tt 1'ou ~on, {s m.-lt>M,p.4) , 1n A!!9n!Dla 

lm...~-!f!l~o !3U.m. 9 - lO (Vi ,l9G~.:;;»300} 9 and 1n 

?qn1,ll~ :1!! ~ N 6 - 7 (n8"11ng.l939 •ll•l85 }• 

· Tho .,ali ot op-, o1ng p1ll141a may be coparatod 

from one othu1' 7 vomne d1 ta:ncos. In 

T'bJ:l~goortha be>tft1collt t. tho:! never oV&rlap• and 
-very -
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VOX1./ Si.-l.Goon tOU:W'\ (.t~t·torohaus,lif27 tP. S ')• ln. 

M.!f:!a~UES! \.. til pO:il'.LtB Oi\ the paJ.i ro ell 

Q ~ P- oe O.A.. 6\i bm:ent OJJ... tllo 01)DOGi to pal1 

a.s1 • os."" • Q . 

J\ 0.~.: ..... it'ly lOll£;' vll1n ha1 J tol'mad 

.. ttri.>UJ. (.aUv!na.l&OO, l).;l'/u). 'if oro d11tectoo 

pOOtUJ."'J.O~"~• 

'Iiw :nuo 1• 1.-mhlal c.nu. trmusv o, oo 

44)· c : lip ~ 

iJ.".LV W., 1 

ill . \} 0 v:.. t• 

~u t;C t...J ~ f;b 

;,.n or tho uw.nw.al U p 

&J.lC OV(;l iJ 

lh2 .!m.:tmew. (Pi ~ 1 lG ). 

there is ono r of thortt.cic Op!molO&J 

on np1rcel.<: 1o u1 tuotcc! 1 th~~ e14e o£ t.tw 

Vl--ot.hott~ AeOOl"ttU.n.ct to 

prothornc:tc ~tr o· o 

or b l'C 
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f'orward8 durinu d vclopc-mt- 'rhe moaothorac1c 

t.J!)i~nalco,. 1n -pnrticnln,_., n1!e tmbjoct to the 

~o rd ~tionJ on6. otten ocoot- 1n lnnal e ... !:.".t!...,. 
o'£ inaoot on the .. ide o.~. t.'le rothorax. Thuo 1 t 

1 cront thnt tb i elee on either aide or tho 

'erothornx 1n Jt ~J.S~ ' .ied.aro ootborao1c 

1n o~,Pt'l, but o~ten tv "' t-~:rthoraown • 

b nuae r)f tlle!r o i t1.ou 1n t .. lt l al etaeea. 

St eitlk ,1 19, r>,. nnd B .v1.ngsl9391n.l8'7,rocosnJ,ee 

this p 1~ o :P'-t-o.ole f'leno .. hornc1o. !tSNOa,1927, 

th 

~le prot'ho~.,c e. 

.ic;ht ,, o'!: :'$. "'c:11nal epiraol a, 

of . b l ap1t'&Clea found 1n 

of C\ll ins oto (sno<Jgrase.~936t 

e t t on ~t ~n~BI' tiolde, 

meaotorg! oo o:: thU '-- t 

( !'.1 :ttot'Gh.nua.,l927 r ~"'he ln t 

o ~ to ~-a tbott 1rnn~ • 

Them ootho oic 1l"t:elo a l : ~r than tb 

· 1 olos, · 

1n s1ac. tn ;i,n.e·tu l~)t " .. u.rl.d · oe. (HaJOo,1.92'7, 

p. BOO), the f.hot•no:tc. i r"'el~c ~1~ . 1:. ttrl)" twico as 

- 1 ree -
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b. 
pe., 
po. 

S• P• 
sp.e. 

tr. 

0 0 • 1 

I 

= second Abdominal Sp1Xiacle ot 
Thifld Ineta:r Lnne. 

m~.~ .. valil1·• 

=bulla. 
= pell1 tttEme. 
:::: -pores. 
::; eieve plata. 
ZJ spiMcular slit. 
c:: trabecula. 
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l~.rg s t~ ()~'"lfn' .. 

ob.~o of! the ntrs.c o 1s oval., o lema 

nn b 1ng aoroo-v ,. tral. becano roun4od 1n 

t: Mstor1oJ1 tbClorn1nol ae~t ~ ctual 

R"')i~toey nt t\Ul'O 1e a c ooon\1c o1o•e plato. 

-n ie is . 11 devcl. 1n ·n~U;1 t'.nd third 1notaP 

l .. rv o con.cov1t7 f t'tt<e e1.ov: plate 1n tlnt 

1nntu lal'V£1 io only lightly- 1nctifl .to4. The 

etroeturo oS: the EJ?il"B.Clcs of first inetar lnrvo 

1'1111 b llo 1t 't'ith 1n a eCfltt)orat!vo e~ o~ the 

The co.nc "' ty ot the ~r c1c 

ren . l'n O'r?f nlnto f: eo poatett1orl"• that ot' tho 

nb~1!1nttl 'ov pl tos to~o:t»ly, n 1n met 

~o ~1tl l l"t'Vne (Hc.yoa,1929aP. 43 ). 

The iovo lato 1 y 11 roun In col.o\lr# 

1 pe~or t b,- toc1 von& thich 

aro 1rrof'!Ularl:r d1Btr1but coneav1 't7 of tho . 

r 1r tor:r ~tc ia oeeup1e4 by the bulla, whiCh 

hn~ OUI'TC'.l Q"")1f.'Oeul.. ol1 t. ~ bull 1a 

of tho 1nteoumont 

\'Jb1e pro~ to into t!le o.tr.t olds o tlte cntrr c 

of the bull ..-ld! te :rroro tho c-cnv$X oid.o o~ tbc 

01)1rnmilor alit. 'i'he o·1t.or tr&Llrr:tn of the &love plntc 

1o surrounded. by o noev.1 .Ly scl :rotiaod port trt'lllO• 

Tho sieve plo.te ia tnl'-'"30rted by undorly:tna 

- trabocul.oot -
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.ok t d1 

' 

.1 10 llllB oe tho t.riurn 

o rt • and tho JO.Jaol.4• 

1 tc ilmor ona.. Tho 

u.ao<:>uo.-..._1,n 0~ tho 

t r ~ohe ~ Bbod 

\ttor ul ting 

o boa been 

ali~ :1L ~~~ -v:tiiU.J..L l<'t'l.. 
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._"'o an xrolfuntlon of tl1.~ h :ternal onotcxv 

o! 

c boq 

'!Lor nl. incioion 

___ .......... _ ,1 ~t'l. t awbe ere 

tlc ot e~orofo~ ~ hoobl7 

·~ t! . d1 . ectr,d under :ter, 

1noeular 4 :tc et')p 1'hird 

. , exn~t. inveat1 ~ions 

t h d......gnp 1 to tho 

. t or.r t'lui ., 

1nc"':B1c:t . .e 

o d-e lP 

ormll nr.1l of he 

osterior margin, 

to ttl :trontoOlYTIOtU CUtu! 

':he 'tiocr~ro ~ o't.>eoul't)(;\ by nbun4an:t dopoa1ts 

o: ~ t' ~ ue !»\) 1n tho rom ~ stDa1l wh1 te globules 

su,,oMcd. -...y oor."'1oot1v tt 11t\ Tho tat 4opo01te aro 

o1 ~u-- cd . 1nl7 in tho tort P half o~ the bod7, 

r. cr t e'! 'l'P t'l:'O'Uld the ~t. , 1t ort1cul 1']¥ 

""::rund t loU;r'lll;r. ! 1 'fo.t-bod7 that imp rta 

to tho ~ tho o'· r ~t r1~-t-, 'dl to colOUP of the 

t rio"" reu1on. ~"'ho to eolour ot: tho prepu; 1s 

due to tbo aoo~t1on of ftnt dopoe1 te. Doroall7 

-tho-
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th eoll."! .~t!-.-o tl':1-.~l''.3 &u.:,tl?orting tho 1'at depo 1te, 

Mtc u<'!t' r.n t 1.0 ":tt t. ~ t. slo~ fll'O onl7 

t:ou o1 tl:o:r. n'lde CJf tlv~ hcr.rt and poria~rd1nl-

lu~ ·Xto 'olJ '·l'.i""h. fo a modinn. lan~tu4tnal l-ine, 

ci.o:~:'ts~ to tll.O ~f' .. !.. tl'ley connl. 

~~ !'1~ h t>l , C'l! I ~ 1&. 4aJ.1t~owizls 

t o the ab oo of t. tct- tho colon, wb1ch 1a 

e;r · ~l~/ d at c rl f,'h. f't\od,. e • be seen throuSb 

careful ~, ... 1. iJ~ t..b~ ·~t-bn4;r roveol tho 

'It .LJC l'f',.. 

{ ) •tllq Jlggn1rntgr:t: ~UVtne. \ .. 'l ~ J:7). 

l 'hor 1 one :?!l.il,l o:f' tJlol"noi.c ap1racl.es, . 

ei tuateU. latoroll.7', on oi · • d14a o~ tho 

rotlwrtlX, d. thet-.o ~ e1su'(; l)oin of tlb&:s1nal 

1racl , on t110 lnooral :;~icwa of the moaot ra1tea 

or the o~ · · l - s iu.Qlus1ve. Eaoh 

ap1ru.ol o into on atri \lhiob l acka t aon1dl 

!t aoon as.v rio oo a nt£Ol't 1.8, ?Alich 41Tide8 into 

a dorsal on\4 a v<mtral. t· :too doNal t runk 1& 

nor th the vent. one. 

'l'ho dOroaJ. ·l'UJlk sivc ri~:~u at its base to ttine 

t clwa, t:hieh div1dt..s pN :-an J.Y between the aheet c>-r 

f t dcvos1tc and t ~k me main t wnk Sivas 

m'ieb"~ to o ornnll sn wrior and po -.,crlor trachea, 

- bofo1'0 -



- eaa-

d. t.. =dorsal tl"Ullk. 
ab.l.•lst.abdominal Spirsolo. 

l.,a..g. =loop dorsal to su t. 
1. v. g ... loop ventral to gut. 
m. d. 1 • .matn dorsal loop. 
~v.l • .roa1n ventral loop. 
pr.sp.uprothorsoic spiracla. 
tr.c.•traohoa to ~olan. 

(.. . 

1:>. 

tr.s••traohea to gut. 
tr.&otrttehea to head. 

tr. n. o. •trachea to nerve eo rd. 
tr .. r. =trachea to reo tum. 

tr. 2,3.:Jtraohen to 2nd .end 
31'& tharacio sosmenta. 

ttt. v. S•· -tmchea to ventral 
surfaoe of aut. 

T• t. =ventral tJ'Unk.. 
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1JOC 

oond.G 

hor ic 

the 

~ !)~ d.,:r-, 1 loops co spiouou.s 

!s\:;, .~..tch h·ido, er..a. uppl.T 

'!lho cut. T!".,o vo .. 1t1~n1 norve 

t 

th J 1 .a ... 1~ o.~ t!lo boc.!..,., orr.d.n8 loop 

_or ! t~ tb.e 3U t;. ..,t ·l o:rl7 ~'li~ lOO".J 1 TOa oft 

ho ad. 'l:n 1 t 

l i lr.ouioo d1 vide into 

t,-~or Md 'I)O toriot~ brt"1~~~o~ ~.1ch ur.1te to form 

vnntr 1 a ttl," .;.,. 'loo""l 1;)o v c -:r~\fQCort't · 1rao1 e. 

ontrtU &U!t ~· ac·~ "r the ;ut , '~r:: in tbo tho x, tracboa. 

t\ g !VJtl. o.: t.o OU:> )ly t o entrnl. norv~ coN. .An 

- antoriol' -
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1rocl~ unit&& 

lrncl ot the 

th'a lo .. tcrioJ,\ branch nrico to ~ 

the ho • 

v t 

( ) 

~j 

s1 u.a · i 

it. de.~ l.O 

ot he botl.:y. 

1 ~rt 1 

atl!)l'iOl' opiracle 

to au, 13" tbe 

, ..... ~-Pte.t:; d .. , clll -~o t cs nlimonta1?" eanalt 

)_ e r to b divided ln.t o che:2bore. It 

· only :rm.uu\ 1 t · ,. 1t- t.u::: l moat 

18 un4 19). 

t he ltl.?Vn.o o~ ~e Wtl\1..1 . 04L a 

b'.l J:noctad i"Jl most conspicuouo o~ the internal. 

O""ft J. ').~. is -panicu.J.arl.y oviden' poatcr1oJ~l7~ 

~G .... 4l +. o r;v.t 1 ~at 1nvar1 ~ d1eton4ed with 

f(')od,. mit:h ho~ _ n dar.~ s tl\1-ough the thin wall 

o~ tho 1me.nt r:r crm • 

In m:'Qsa ntw.aturo tho nlimontar.v' canal is 

imilar to tht'\t of Q.1.79\9.0. n&O~@. L. ( OJtl.ov, 

1924._1'-42'1'}, 8nd -~~JJM Pwtng. (Fsmrta. 

- 19.fc2-
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19491p.l29}. In points o.f l.'inor 4otall it ~oee 

cloael.J' ~ 1 th tht.. d.ooeri lt1on o~ •Jwllonorth@ hort1oolA 

1 ¥tcrullnu11927, p. 372). 

ba 1 0 -gu. ox 1 'the mouth to the 

'\'MJ.lcd OQO h 

moutb oeds into the 

dis tol '8 to form tho thin 

~ crop 1 t.lto dilated poetC)rior 

L 1.0 an nor r.Olf1on o~ tho e'!ld of th oooophng:u 

t:tid""f!U.t overl a t e i 'o:r hioh is contin.Uo4 into 

rwartet'1i-Bru1:Del(1 cup. Thoro arc no tho mi~, ..... 

col.iv FJ )lg&~.u;M 

'rho 14- t) t t'oU on thf.) Qre-gut. It hu 

1 l"a<J~ l j end ~ t th ll1fl'f30~rax to 

ibout t·~c evan a~t. It ocw. bo 
4L'v~ 

distin.T..:.ic.tacf. intc th.roe aocticna. 

(1) 'lho rlor . t1on O.CC\J!i1o one-third to 

on~btUt o!' tho tiro oid-uut, d baa n 1n:klo4 

ourt o~ u: to lle foldirJ.S o~ wall. 11\e 

ter1or ,o \erior l1t: · J. ol: this section b 

.:.a1o 1'iro oor1 0: coec 1n tlle .t1Jtat ir.ate 

l.61'V oon::s1 te or nix oho un the loft stele, and 

f'1~ _)OUCh 1. tho l•igltt 8l. .t o.ach 0~ which ah01'I8 

oli!Jll lobul. tloo. '.L'b.:>ru 1 .~ a aint 1na.1Cttt1on of 

- and-



- 73 -

t.nd po 11,1 .l.,. o t h.a outer rl.na ot pcuchce, thUS 

a. C.oY.ulc- ·L~ ,.,s; ,..10l~c :.as Ul"I¥JUI"!.tis tho rtrnt par" 

In t' 0 ~.mJ. 

o ... o.:>vo ao_ ·io:e • 

, 

• J.UJ."V ' i:irat acnoe 

u1 o.s in tho tirat 

..l ... • moro clearly 

u.btli vi ~\ J.. .L ll m.ud1o-v n ·~aJ. p X'" 1D tho lo.rgoa t 

.. eing 4 - loo d 1 onc.l pa oriorly directed; the 

CAJ.U~.a..t.~ow.·\lr p:>int 

i'tliv ui 

r-1 ~ o£ 1)0 l~ .3 1 o t. :;liOr 

:fil?o t. oo ... io o.t• cooo 

3 -· lobed, 

but ia iiDO.ll 1w t..uii thv U\i'' 

·rJ. ~to t.~rd iu&t.fll• la..r~ ,. the til*G P1ea 

o. ~\... · Cv.lJl.iOOB 

1 

vcrtJ O:U.J.a %!lQ' ari se 

f.: ~.:Jill:.' ·~JLY fjl .r n . l ~ 1l~c.. ~hJY al'O larg&1" than 

- thoe-



Fig.la •Aliment~ aann ot 
· 1'hircl In:steu: I.a.rrvaer 

&!OJ!ALA D:mM Wl:El>.; 

a. c. •antel'iol' sacs or col~ 
a.=snus. 

c.l .... 
e. 3. s:aooeea, eerie& 1•Z• 
cr •• orop. 

·-:~--:-,..,:... &m.*dorsa.l Malpighitu\ 
tube a. 

1·~1leum. 
l.m.i-

:~JA-fi--q. am-1. =rdd-inteat!ne, sections 
l.-a. 

oea •• oa$oph~~ 
ph. .ph~ 

P• e. -.pas t~rlott eace ot eo"lon. 
a .. r.:setlliated. regioa. 

GV•O•S••GUP•a-oesophageal 
ganglion.. 

:r .. a..rectal anllml.la. 
ll• •1!ee tUlllit- ~ · 

Fig.l9 ~JUnot1on b8t•een Mid­
gut end trind• gnt ot 
Thi~ In:star Lal'Va. 
Enlnx-gad. 
QO~YJ1 DMAt rJIED. 

o.a. =ooeot\.eeriea l• 
1.o1leum. 

3.m.1• =m!d•intteattne, 
aect1on & 

s •. r. =;etr1ated region. 
V•~=ventral Ualp1gn1an 

tubes. 

v •. m .. :=ventral li'.tl.J;.'!ghien 
tubes. 
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t.t;.ooe of tho "'aeond 1nntll.T·, "~'flil. ..,O:l"lBp ach 

ot• Aj," ~ • >,e l!t~~- Ve'ntrally t..l\oM 1n !\ arouv 

()f di rt. c11lfl on ~1 tJl'3X" uido o'£ +..be median 1~ 

Thi}y ~ ~;1 :\ p:i le ~. in tho tot:m ot a hand, 

~-th f~ve ·•rin[!ol'S" • the r'\OCond. Dnd th1 :'d :f'ro:!l the 

mi 1-v,. :.r .l linf:rt ">e~n,f!; the le.rg •st. Al.l the coeon 

.. ,~ t'"ll-1 -P ... :ttst IJ,,~!. n ~~I) \.liroetod nnw~ 0,.1,-, 

roro .. n-t ~n . the ~ vmt'!4 l "lf'..lldl3° • whioh point 

rt~ta!!J o:ttly. ':'no ~r1n../'l1'o•• arc. tho ltl.~.•co-1· of tina 

" ~-as ·:>1: eoees. !\ 1o tint: !f!t""~"l.l."ant that. t.he 

rmt&rt.-;~ ~i!lg of blintl ~ec. ~~ di~rent in 11 

~h fltron!·3!.' rrlnl:l'.na • the 

('\' t.tt ~t. 

!ho!~e 1n aloo a 

tcrf.ott ~th11'4 

10 /Qrt4 rico ot o ~. ?!11ch roms tho 

:~t,~rlcr 1~.! o o... the on~l'ior one- third or the 

· mHl-'J'tlts- ·:-tr1ees et th lev l ~ the 'third abdom1.nal 

a ~t. ln the :N.rot. in .tc.Jt 1- tWO• t ro ~H 

tlm.,r.J.J.:v f.d!Ct.eiiin potlchoo1 but two Ol*.0.1 t1cnal 

<tw-dP.Vele~ed !)tm.e!~ hcvc bet:..t."l fo·1Ild in 01'0 ep•c1JneJI. 

?h eecr..d 1.ngto't' 1'\an 17 - lO blind poucbef'. :tn 

tho thil"(i. _ n..~tr.:r l {"J'\!' • .ho ocx~. .... cons1sto o-r 

.ightaon c~ It J 1nte~ropto4 1u tlltl mic-1-d.omal 

- and -
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'"' 
" o ·· t .. ~. _J.. c 

(11) Ttu a eond one thi:Rl. of thfl) m1tl-s;ut ·has 

smooth, unnr1nkled au It 

n :!'rol!l tl e th.1.rd to abot\ t t.h sixth 

C!bdoninftl e gmont. On the v~trtll surface there 

1s fin 1ong1 tuainnl told. 

f • .. ' • :t':. 1 O!le \.l..- J ... , 

~J:t, •. : t: -
~~. . .., · .. .-.... ... 1...," a~- 1 .v .... \):, 

h:l .. ~ 0 

-v C;; 

t..J ~ ~. :-'1JUt ox.t • 
"~ a::~u\.J..... lnlll. so~cnt. 

"'"'"" 'J:•v lO.f:J 

p 

t'iltl 

th1 OOP1eG 

1v1 ed into 

et.c- l.·J.t•at lio th thil'd 

11 (.. v..W fil'..i 80~1 

icul ot tho tlu~ 

, .eh :;:f' ... ! 

- Doresl • 
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!lor·oul und var. t l'"\l r;:>Oilch·:o tU'e aiU&loe~ the 

l."'.tto"fal o _· .. s '".il.' ·uc".l~lly lcngo:r, but undovolop\Jtl 

l atet n1 on.-3c, oo in -l~!l<V~~ Jlf?.~i,q?ltl r,.,. 
( lti t tE 1.' :, ~$'1\1 . • lfl27 1 ~ 372 )• 

>o::tcrlor to t !'li'J t~:tng • t tloooa thnre 1a 

ar C~th nl' t 11 follvi od. by " 10ti~1t1ldinally 

£' t?1 nted :ttog!on.. Th.lr: fi.cl .d 1a broodQOt dO lfJ.!lllJ't 

~ ~"' .. o:'o ~ t 1.3 npJ"l::-o~imot:'l~r h~.lf t-~ length of tho 

~""e1 bet~ .n t>~.:! thl-•d nol" e .of aooee. and tho ond 

o:f t-no nte-c·lt. It <.'f..c<lrot'o n in 1!30 vont-rallyt ao 

t hll t the fO c1 &:!e no t in n nnr~1t... atrip. . Postcrio~l7 

t h 3 ro;~1on ! our t.v.mr.dod. hy M':lt\ll f:J\Volling, wb.ieh 

.:\rl.::D t .. ~ ~urwt:f.on o£ tlu :nld- tt.P.d h..tnd-gut~ 'Itho 

JJnln1[}111on tnbno t"l'C i."lom: t ed !lore; tb.o do1~sl pail' 

nr' s..-s J.ntf'lr~,ll; on. e i th r oS.<!tc J": tho median lin•; 

tr~o vcn·,,ytoJ. "'"lr t" :r1 r;r.'5 ~""1C>1lc t og-:. tl1()» in th(l 

nt.o h . nt"t-ftU t i n di -r.ri.aibl 'n~· tJ~roo dis"~t 

r e.:;ionn, wh1·~1'. r.rc iolc'L.u on t.aoh otnor 11~< the ro:oo 

o-r an •t~u: ~··c"h. fol l ~,ci ·~ s1 tt1ntcd. v:ontral to t he 
\ 

1'110 11'1'..mt ff)"ffn'3 t!1~ :rtr ,. t rsfMn, l1h1eh is 

~-})h :n~d, ""Z:lv: nar~o s l)ul3t~tt·1.orly, to f o l.Ttl an 
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elongutod at 

~e ueg1nn1ng oz ·,ht; ton th 1Jegruen t. It is whi t(t 

1J1 colo\U" 1 and .1s 1n !'King oon1aaat to the dt\dt. 

tUldo:Plying 1 air o"" ant riot o.olon ooca. 

The color~o 1o o o ~1'3 diot1nguiahablfJ f'ltonl 

th 11m , · it 1o aJ.tlll.) 1av . it ly distetldo<l 
"' 

w1 th f'ood. It l1 

t·~1on Of t larva. It tr.ua vboe'Ul'eS tho unde~ 

J.ying reotum, ond o.a.~ua the . Ovt OOlltJpicuous part 

ot tb.o ~i.taellttl.,.7 u ltU• I t i continued :rorwnrde. 

trom til t ntA to t">.c a1xtt1 Dl>dol.'linal oegme t. I't 

hr.a oul"- l)artst t anknor and t postonor a ca. 

'I'ha posto~ior o es ru~e hOar ~h .. Qd~ and lie beh1n4 

tho teft.ld.nn ion of tlt 1l It is on. th&uo o.ca 

()f Ot\OfJ 1n ... >.lro:timo·~ely tW1oe uu .:. r(tl;l Ufd tlla 

rw>st.<n. .. inr ancot and is ~ur •owod lon.ei\ud1null., o 

acoor~da ~() tr'l. 

'the r c·tum ta nurromr thoo the ex-eo't17 

<:.n~raea Ol4' orior colon aooo, llitl>. l¥b.ich it 1 

con t1l'Ul0Wil. I eurv~ o.ac..rpJ.7 • and passes to tho 

anus. li\ poo ~o.•1or gio.n 0 1: tho rsctum tonne a 

cons":>i cuouo rea , · ul.lH.-.. 

... o'E -

/ 
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of the mid--zot i n. the thr ee ins t a rs of .t.nomal a 

v vt ul:l r·:i ed. , 'bco.r st~:JJr.in.;: rcse!:lbler~ce to that 

o~ :f'h;;l.llo..r:.£r..i~Jl.'1r.:!.1~.2.1! r,~ .,nd ~ala atnea 

Ge I'. (Rj ttcrnhauc,l0B7 ,!)n. 374-~'75). 

The third s0r1~o of cocca ret a ins a 

cons tent n tu:tbP!' r·f' d. V(,r~1 cn.ln j n fill three 1natara 

u :i v or·t;icula "n \llomala vetuln ~ 5 ed. ond i n ----
.1\.notn.Pl a .891?-~ Cle~r .. , :mel r i :T.teen in Phi[l loport ha 

h ortieola. r.... (R:i Jc t,crL'lhflUs , 1927 ). .._...,.,. 37r.:: ). -- . 
T"'hc second ccr:ton of coocn r-ho a a regular 

i ncrease i n the nuMber of divcrtlcula from t he 

f jrst to t1e third inster lRrv~ L~ all three 

S1'eci es:-

Anomaln vctul a I'_tyllJ.op c rtha Anomala aanea 
ilede horticola L; Geer. 

Fir s t instar 
Second inatar 
Third in.star 

16 -18 
17 -18 
18 

16 
16 - 18 
16 17 

15 - 16 
16 - 18 
18 

----...........~...........-- J.. __ .... , ___________ _ 

The first series of c0ec a j s different in 

all t11.ree instars o:r these t hree species. The re is, 

ho everj a str:i~cing s:fm11s.rlty of development of this 

anterior coec al r~ne from fi~st to third instar, 1n 

t he three S1)ec1os. I n the f'_ rst jn3tar of 

Phy,ll_oncrtha hQX!_icola L. , t1l :..::."c ~~re .five pouches on 

e1 ther side of' ·~he mtcidlc line. but s:f.x pouches 1n 

- Anomala-
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~~!\ ~'ttltt\~ t71ct1. In 'both epoc1es there i o on 

'\nd1ent' on of f!l' t in& v'ic.unl lobulation of the 

.,ou..,hoo. ull of \'lhioh point to the head, exoept 

the t110 mod1o-v-ont l'8l. l obes, r.hie'b point 

1G t\A 

ind:toaticn ot \il. ~ rout:t.ns of n 11m 1' ~in« r4 

coooa 1n the first 1natnr. .hceording to 

n1 t tol'sh . , ._1.007. -u. 751 tll.i n 1.; or.J.;r . :p arent in 

tMI third inotar of ~~~-9-U ~r. end 

hq~t.icol@ L. .11lua re~r ~crease 

in rmr:iocr o~ the divt\-:..~Scul io onlv found 1n \h.o 

. !t 1 e t!'C b7 !.\1 t ;r8 lu. \ tt; ,l9SV 1 37G 1 

tl1at food n0var motra t ed illt po'U.Qll.ea 

but t hnt they 1'tmct1 ·land'ttlar cr;vpte. 

( 1 o..1G and 19). · 

nr tml.i are t o pa1J'8 

.i . .Jr 

ourroundiilfl tlle j1mct:ten lJc.t an the :mid-gut and. 

tho 11ew:1. Tho r: · 1-t oro or tho vontrol "'1n1r of 
.. nl ...... 
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alpiabJ.on tuboo, antor tho eut close ·tocothf>r1 

1n the mid• vontral. 11no. ontel'1or to the dorsal 

tubes. but on the ouno oirculnr s llin«• lbua 

tho L'lid- aut cocmenceo oliabtl~ moro nntet"'ior on 

tho vontrol ourft\oo than on the doraul surt'aco. 

Botll ~ira of tuboe unbrenohod, and end 

blindly 1n tho hoomocoel. 

'tlw rox1:nnl ondO of tho ooreal tubo 

t11nd. ontor1orly, on oitllor o1oo of tho {JU.t, to 

the lev 1 or tho f i rot row ot tor1c coeoa. 

They tbon tum and ">U1'SUC ~ coureo to the 

~outorior t> rt o tbo boa..V oav1 t~. They continuo 

on to tho ou1'1' co of: the pootorior coocol a cs~ 

o tho oorr oponclJ.ns Bldo, on4 t'1in4 1n o 

Ollal' otor1at1o V7 tttr'- abnpo. AlthoutJ]\ cl00017 

appliod w tlle walls of thooo sacs, tho7 do not 

o-,en into thooo olu.rnbors. 'l'bo dorsal tuboo boc 

vorg <1ol1cato townrda their distal Oll4o, and attar 

o. nu:tbor ot coila, tho3' end ventral to the anterior 

o.oecol oacs. 

Tho vontrol !kllpiehian tuboa ar tbinnor then 

tho dOrool. tuboo, ona. tJo not oxtond ao ~or ~ol'WO.l"Cls. 

Diatolly thoy nd 1n the ~oldins of tho pooter1or 

rt of tho al1mante.ry conal1 and end cloo to the 

-In-



-so-
In the p-osterior reaion o~ tho bQd7 oart t)f 

tho luaor tro.ohoo. koop tho ll4l ighian tubos in 

position. Antor1orl.7, thoy oro bound closel y 

to tho- 1"'l1d-gut by numerous ttno trachea. 

, 
':i:bo brain l1oe 40raol to the elimentarJ 

canol, nt tho lovol or the tor1or ro ion or the 

ooeophogUB. ~ remo1n4or oZ the central nervous 

p 1o obscurod b)• tl OWJ1ll'!ll8 alimontary 

canal. R a1 ot thO sut l'O'Vealu tbc stout 

vontrol cord, \'1hich 11 o wholl¥ 1r1 thin the pro­

end l'ilCtoo-thorax. 

~o brain conoioto or pa1r o-r 

supra-oesophageal. geng11a, cloeel~ tml\ed 1n tbo 

middle line. Thoy :ve oval, 1fb1t& struotuns, 

clearl,. visible ~tor separating tho lftll.scloe 1n 

the ad. Thol"lC 1o no v1e1blo d1Y1a1on into 

l!Otocorobrum. doutooerebl'\n or tJf1 toooreb~ 

~vo nerve or1 oo ol.ooo together ~rom t he tor1or 

s1..~ Tho irm~r antonnar;v norve p ooe over tho 

outer no~. .1oh i o continued to1'WflJ:'da alona tho 

phaJeynL 

The bl'a!n ls connected with tho oubooaophaseol. 

ganglion by mocna of a po.1r o:r o1roumo o haseal 

- conncct1veo,-
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Fig. 20• • Nervoous syetem ot Third :ens tar LarYa. 
I:J.10~ ~ VJIED• 

A. Oesophageal SNtnPathetie Ne"o't.e syetOOl:. 

o. c. ::s eS.~•c.mmoeaoph~eel cozmee'\;1'"¥es .. 
t'r.g. ll:l frontal g~l1on. 
b. EJ• • h1POcozteb~ S8llt$l1ora. 

rn. ~'• n.. • tnedion rceu.l'l'Cn t ncrTe. 
r. n. u roour~ent none. 
a. g. a etGlltlCOh1e ganglion. 

ap. o. g. := r;upra-ooaophngeal ganglion. 

ab. a~ • 9.'bdou1nal gQD(Sl a. 
a. n. • tonna .. 'l''Y nerve. 
a.-e. = f,d.re'JtJ!.)eso.,hageal co..11nect1ves. 

Ob•O*S• ~ sub-oesophageal aonglion. 
an.o.g. a Bt~ra-oesophageel ganalion. 

tb.l, :.ttl. 3. o tho:rac1o ganglia 1•3. 



- 61 -

connect1vca, ich ar1eea fJIO::l tho ontol'O-lr.d;ort\1. 

ma1'(S1no of tho brain. Tho 8ll.'b-ooso!')haeoal 'ganglion 

· io 010115 tod, and etvoa r1oo ontor1ol'ly to ~ 

pniro of norvoo; whioh au illy tho lXlUthJ.)t.U"ta. 

'Tlw ventral. noi'Ye col'd conaieto o~ tbroo 

thomc1c aonel1a, o1 tu.ntod 1n the rothoraz. end 

o1£ht obd.anino1 11 1n thO meaothorax. Tbo 

eenglta. bot ver. nre ao eoo.oentmte4 that the:r 

S?~Ol' as a s~o tmdi vido<l ventral cord, w1 th tb 

lbaencc or Conc!S8Ul'eD and 0<7Nl0Ct1V 

Tho tbomo1e aona11 are moro rond1~ 

clist1nauiohebl tbon the obdan1nol,. aa th~ nre 

loraer nnd broo.<ler. c (J1voe riae to ~ pn1rs 

of norvoo. 1oh run latcrall7, to f5UPr>17 the lqJ 

muacl.oo and enel'Ol mu.oculoture ot tho col'Tesponil.1J'1€f 

ao~ts. 

J. l1in1 ta ~ the 1ncU:n4ual. ab<lom1nal 

sanali m'C oot e 1~ detorr:d..ned. ell. gives r1a 

to pair or nervee. 1ch runa poe.teriorl,-,almost 

parnllol \'11th tho ventral norva cOl"d, but 41 vorgoa 

to tJUpply tho general muooulntuM ot the conospond.ing 

segments. '1hroo pniro or nol"IOo or1oo clooo togother 

f tho e1ghth abdOm!nal analla,. 1nd1catin8 

:tuoion of ganglia. 

-!he-
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Tho o~ o ~t1c nol"'IUa 

ayatun 11oa doroal to tllo o~ A en 

vh1 to trontnl sansli«l 11 a ol1ort d1ota:noo 1n 

f'ro.nt of tho b~ An-tor1o~}7 11l aon&branchoo 

ovor tho O\tri)nco ot tho oesopJ\oc.tWJ. It io 

connocted to tho b:raln on either . 14o. 

Pootcrior~ tbo frontal gonaliOA g1ves ort 

me41an ~t nono, \'lhielt ru:n.tJ alcme tho 

td.d.-doroal Uno of the ooaophogWJ. It posoes 

unaer tho brain. tlJl4 o short d1atonoo bebind it, 

1 t fo n h.vpocorobft£1 ganglion. 1'h1o uonlllion 

1nnol"'Vtlte& tho acont rog1on. ot tho ooaophaguo. 

'PootoP1or]¥, tho 1\Ypooo:PObrol. ~1cm B!voe ott 

two ~t nervoa, whicll. ox:tond to the pooter1or 

ena. o~ tbo fo~t, and oach totmine.teo 1n a 

etomaohio aonglicQ. Tho etomooh1c 1 aive 

off small. 'branchos to tb.o ~ ocaophflsoal 

reaions. 

'1'hc'l-o N oo trac of tho ropl'OdUct1vo 

oyotan 1n an.y of' tho larvae otudie4. 
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III. 

Tho publ iohed deocl'i ptlons o:t Scanbae14 

l au-v uauall7 apply to the third ins~ onl7• 

th the no~oble Olt.Cept1on or nivtns. l939, on4 1042, 

llttlo. attention boa been paid to the c rison 

o:r: tho larval lnatue, to ehow Whethor tbo charncten 

or th tl'drd !nota»' 1ddch 41at1qu.1ah tho snoc1es, 

are preacnt 1n earli er 1nst8J's, or by Hat characters 

tho t.hree 1Jlst81'8 can b ocparated 1:r<1n ono aDOthor. 

MsJ?;Inla vetu],a 'iea.. passes throuah 

tfutoe inS taro 1n 1 ts larval dovelor,mont. 'l'bo moat 

useful cr1 tor1on t or d1ot1qu.1sb1ng bet'rloon tho 

1nsttll"e 1a th proporti onal increase 1n ei zo ot tl'lo 

heGd-capoule ot ouocoed1ns 1nstare. The head-onpsule, 

bef.na ohittnoua. 1e un ~lo to lncreo.ne 1n aize, 

excopt t , and 11zm001· tel.J' to:v, oc4Fs1e. Th s1zo 

o.f tho body o~ the grub Clu.mgoo eons1d.erobl7 during 

each 1netar. 

Th i'ct that the Vld4th ot tho hetld-c oule 

ot on tnsoct 1 l'Y8 1u moru Ol' 1 a constant ttor tm7 

inntar ot opoe! oa, wa first shown b7 ~.1890. 

He obaoi'Vod that tho width of ~ head or Lop140pt eroue 

larvae rC>l lcme<l regtuar goanot.ric 1'0~Ga1on in 

- succeeeivo • 
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su.oceaG1 v Ina tara ( Inlns11954, p, 1~8 )• DJ'&l'' a La 

h be Shown by Ritter haua.l 9B71 a40s to be 

8 l1onblo to tho lervao of !\t!lfQQE!iJ!a !19rticol n L. 

ond b7 I.u&11& and :berovadb1 1194.0, to 1.7 to 

lal'Vao of Pgp!W& ~gp;onJty ,. ~-. 'lbo number ~ 

!natars 1n 1Jelgl9Jltha zmQol~nb L., A!DJ?h&m!l~Me 

oo;}.ati t1a11Q r. , and §or1ca b£!!11mc.! L. 'WOre 

dot m!ned 1 th tho a1d o£ Dynr' e Law by idler, 

1956 'p. 410' 1n Uac£PPb,yl.J.a pu'beJ.:¥1 cring. t b7 

Fenwiok1 19421 pp.l27 • &;y 41V141na tho width 0~ tho 

hoaa,...c 8Ulo of ono 1nator bl' that which r ocodos 1 t , 

a ratio ot tncre oo 1n ch inatatt is obto.ino4. It 

1a thus po o1blo to dotel'm1n \7h thor an ee4)t'e1o 

he be over l ooked or not ~ring a a~ of tho 

11:t~yol. 

.. ~ lonath and width of the hood-ca Ule 

of l al"Vae r4 tpgmala vctul , ea. wero token. The 

1 th was oeurod 1'rOOl the frontocln>eel suture to 

the posterior~ ot the cPOnium. 1'be width wu 

monB\lred ncrooo the llead-cnpoule. poster1o~ to \he 

b ea o.f tho ontonnoo, et tho tidest point. 

:!rat WH~· 
.LpnrGh lar(IOOt 

omclloat 

largest 
amalleo"t 
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:Jc!a for l. ~ Jmt.?!Jmgmn­

L~ 
dth 

a~' dp'Yiat1on :L-p£ 1?; Jm!!tm.on&u -

gaggw; 1Mln£· 

MMWl 

Lonsth 0.119 nm. 
idth 0.07? nm. 

large t 
crnall oot 

largeot 
omttll.eet 

H2!m (9:1. .§§ !099~·­

Langth 

ibid. 'afta.. 
th 

:14th 

:Largest 
llost 

l argo a-t 
smoll e.et 

Utm f2.r §9 .. tf:loc~t­

Lcmath 
', 14th 

Q\Btldar4 41YJJ4t1on Sgr 30 &rei1mRI•-
Lanstb o. 313 
... 14th o. 243 Jlln. 

- 5.'he -
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1'ho 1 th o~ tho hcall.-cnpeule in th BOOond 

!nstar 1e 1.59 t:lmea tho length 1n tho f1it-st !nstar. 

and 1n ths third ins tar 1 t 1 l. 'IV t!mes tho length 

1n tho eooond inator. ~ rn\1o o~ the width or 
the hoad-capeul of the oocond tnota.r l fll'Vfle, to 

tbo.t of t 10 t1rot instar lorva was J..G 1; t11o r atio 

0"1 tlw mclth ot the ho d-copsulo ot tho third !natar 

lQl"V'i e, to that or the oocona. inGttlr l.arvao. woo 1..00. 

, Tho 8.0Ul'elfJ9n to abOI.1 that tho larvne fall. 

s.n to throe 11 d tSnod groupa. caoh ohnractor1at1o or 
l . rwl. mstar. 11lore .1o no ovorlll">pina o~ 

oasurau to ot lo.rvao o~ auooosoivo Snetore. 'the 

dlttorencoo 1n a:lao u ou1'tic1on.tly obvious to enablo 

one inotar to bo roco~ood tram the other 1n a 

sup l'fl..c1ol oxominn t1oa. Tho r t 1o for tl\() 1nerenoo 

1n l®«th ot th hoad-oapoule in OUCC()f3a1vo 1.n.Dtnra 

1 not tho e . ea the rntio 'tor the hlcreooo 1n 

width. 

ibe 1MNQOO 1n width or the hood-ot:tpeul.O 18. 

d!roctly proportionel to 1 to 1.noMaoe 1n 1~ Th1D 

also occurs in feplll1g 3anon1Q!! 11 (Ludwig orad 

Abercl'Ol'Z! 1o,l940• p.309). Ludwig end b rcromb1e , 

1940,p.S90, found tllat th growth r tioe tor both 

l.e:ngth :nA. tridt~ 0~ tbo head-c paulo or fi'OR&l l1a 

~qponi~ 1 d1~n1o11 with ou.cceeo1vo 1notare. Th1o 

- dooa -
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doos not ply to lal'V e or Apqpela xo~ 11ed. 

van !l:Jden,.l.Nl,p.l.a7., calculated the ratio of tl1e 

inc.t-oaoe 1n wiclth o~ tho hoo4-copGUl.c o~ auocoeo1vo 

inBtore of rJl,tll<moB\bl ho£t1colQ, r. ae 1.5. 

e t'oll.ow1na 1 a eo."ltpc.rieon o-r the more 

importnnt points 1n e:xtomtll mol'J)holottr o~ tho 

three lt1J'Val 1notBN 0~ AnQillt&!\ V9BJ.i 1cd. 

(a) 1'\9 .Bo§A. 

PlC Hta4=ennsuJ,e. 

ln tho tlewlJ' h tcbe4 l3ftb th1a 1e Wbi te 1n 

ooJ.our ·t tho at>mnl on4 ventral art1cul t1on pointe 

of tho manM.blcs ldth the boed-capeulo arc tho on:J.7 

regions of tlarit oclcroti a.tior. In oeooncl i note.r 

lnJ'VaO tho ad-cnpsul 1s light ochre. b ca:llns 

eJ' 1n tull3' l t\J."V88e 

In oll throe lGl'v&l lnatua th op1oranial 

autuN 1a nne but d1et1not. '1'ho ~omont ~ hn1ra 

on tho hoad-oapaulo 1 1denticol 1n the throe inotan. 

ibc~;. 

l.onsth o~ tho tonna or econ4 and 

third in&t larYao 1 slightly mo~ tbtm ono and a 

halt t1moo that of the P1'0Codi.n4 1nater. ..rho b s 

Boe;nlSn\ b~eano !ncooe.eing~ lal'(ler1 and mol'S 

henv1ly oh1t1niscd 1n nucceooivc 1nstan. '.t'hol'O 1B 

en tneroooo 1n length ot: all tho ooi)D.Cnts ~rem ono 

- inBtar-
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1Mtar to tho noxt, but tho proportions !'(main 

conotnnt. !tbo JOOSt oonopicuouo elongation occus 

:1n l\ ootm4 antennal fso t. ~o sense t1o14s 

relntiv~ cnallor in aeeonc! tu'l4 third inetar 

larvae. Tho number and tot' the bn1re 

on the an~onnal socmc.n~s 1e 1 :ti~el 1n tho tJuteo 

inato~. '!'bette at'O 7- a buo1oonio oonoille. at 

the tip. of~ tlw ~n-th o t 1n all t1utoe ina tan; 
. . 

tl10r- :Llla o1 tuuted ~ the t l p o~ 

tho enu1 t~to oo cnt. 

Tile Pl.m&~-
'l'ho oo e ot th.o olYJ.)OWlJ 6ll4 the numbel' 

end ~t ~ tae on tho eurtace. are the 

.ft<l'tn'lA ll\ tlll t=Qe in&toJrs. 

Tho distal ante-ol.y oua 1& raxaoue, 

Whit1ah, o.nd \'11tbout holre o"' oonee p1te 1n all 

thl'oo inD-tora. In tho t1rot inotu lal'¥4 'the su~ace 

of tho l)Oat-clJPCW~ 1 TIJ11nkled., but 1e tJDOOth 1n 

sucoce4h18 !notnra. It 1a M't as oonop1ouous a& 1n 

e conll ontl third tna\nr larv , 0\71na to tho slisht 

,..,.~.,._e ot ool01"0tiat\t1on. • abaonco of trcmt.J 

olorot1o tion of th l.e:t.o· and posterior martt1na 

of the poo't-OlJPCtW 1n tho nowly hatchod grub 1s 

oon 1eu.oua. 
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1.. b Labrgq !p\ ,l.)?1phg.ap.J. 

'1be m1 tx-Uorm slu.lpe of tho lab.ru.rn 

is oorrmon to all ~e 1n&t~ In the f11'st 

1natar tbe anteri or pl'03oet1on is not s 

rona~meo4 OB 1n t two auoe ding 1not~ w1 th 

ond1n6 ~<hlct1on in tho depression or 
the ant ro...lateral mtlrB!na, so that tho 1'8:"\:J rwn .. . 

a~peaw more roun46d entox-iorl,u. . • e08Ul'tmtmta ot 
the vorogc length end wid-th or tw«nt¥ ooeotmone 

1n o 1nstar are zoport1onolq oa 1'0l.lowsa• 

Tho lt)l'lflth 

ltL43 in the ftl'St inst.ar• 
ltl.. 32 ill tho ocond inataJt, and 
1tl..32 in tho tbil!'d 1nstar. 

~on han the oarg1n of tho antor1ox-

projection, to tbe 4-l"Cm~eal. sut\U'e, and tho 

wid~, a.cros tho w1d t part of th ~abrum.- .. 

'l"he ootao arc idt:4lt1colly o.rrongd in 

all tlto 'tbroo lar"V'ol inaturo. 

1boro are 15 - 00 oonse p1 ta b t oen the 

trnnovow row or delionte hai:ra at tho base ot the 

labruti, end tho modinn pair or hairs 1n first ino~ 

l~ 'l'h .nulf1ber Tari hom SO - 20 in tho G<lCond 

1netar, and U - 30 1n the third inetfm. 

The fom arrongcmon.t or structures 

on th surfae ot tho apJ:ph81'3NC 1a 1dont1eol in all 

throe 1natara. An baa bo stated olre d's, r.t11oh 

- nttontion -
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ntten\ion h l,oon p 1d to the atwcture or tho 

e,J.p~ "by Qlflicl' o~., om., 1'11th a via to 

1. t iblo unc 1n op olf1c do tolM11nat1on o't 

4 lo.rvuo. cir~?..'tl ~t;, .. of the 

1 h: eynx in all t , inut ... m o~ ~llopnrtha 

Jlllticg~Q t. and ~~ "'r. (Ri tterohmls, 

192?', p. 343-344) • !PDW~ • ,jQ.U.qniga lf 

(rk)nng,l930,.p.187)•=ao£9Rhtll. mtbPQI ~Oring. 

( cnwiok.-1 2,p..l25), ee1 C Of th SfJD.U8 

!hN!_ltnhat!A (I33vin,l1 1943• O),CIM ~~ DW• 

' 1od, 1\: t1i r ac ··ontuo.too this 'JOJJS1b1l1't7• 

e t ted 1n a 4osor1nrt1on ~ the oltpeua, 

the I·ioJII ona"~tion 1t: l o ,1'01l0\U10ed 1n first 

1rt tor 'If'U'Vt\e than 1n the &tQon4 or tbiJ'd lnetars. 

The degroo or chi tW ntion1 an.1. the length ~ the 

set 1ncrc 1n sueceodillS j.n.st ,.... In tllo :tnt 

:ln~ :r t! .. ;<J m->1~ 1 not tl. devo1ope4. eo that 

tlw unconnect-ed loft and It1aht a_ma ear aa an 

ino<X:Qlcte hslt c1rele B1'! r1or to tho hel1. T.fio 

eanthopnria.a 'bo !' l9 - 25 . :1nal articulated 

sp1noa 1n th!J f:1r t 1natu.- 00 - 26 1n tho second 

1notot" t1nd 21 - 27 in tho th1riJ ilulter. B1 ttereheus• 

l927,p..342t o:n4 p.a3G9. etntos that there oro 17 - 19 

rgitk"\l moo in all throe lal"'Vnl 1:ns t r or 
Pll;t:UO? rtba bort.ico.la r,.nni\ 19 - S3 in~ aene,g 

- Geor. -
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Geor. 'J.'bo oto ot tho chaotopana aro not 

atl'Cl«lS o.o 1n tho otho~ two inotarsJ l aternll:r 

they are amoll and inoonsp1ou~ '1'ho laeotol'ltl81 

~XlotoJ~ma, neaium oxtern.um and noe1um 1ntolmb 

" pres-ent, but they us not aD boav1ly chi t1n1ec4 

- 1n tho oeaon4 third 1netare. 

c. ZM andi"bl:Hi. 

Tho blee ot the ft~st 1notar lana 

rc moFo ~ to than in the t auccoolling tnstara. 

IJ.'h ooncav1 ty bo·tw Ute· ino1o.or and molar regi~ 

bcoCXlO& 1nO aDin813' 4ooper t'rcm first to third 

1na tar. AtJ tbo 1nc1 or NtJion 1a not clown 

- .... "'-''LA<tl7 1n firot msttll' larYaa, tho notch at the 

b o-r tJlo Sllc-1oor ion ears 4ecPer than 1n 

eoconcl or thiftlinatar 1~ In f'roebl7 moulted 

eocond and thil'd tnetar lartM bowcvor, tbe 1nc1aor 

mk1 rnolu roSS,ons r.u-e ahor?~ dbvelopo4. 

ln. tho nowly hn tcbo4 tl\e tipn of tho 

41ble , the 1n41v1dwll molu teeth and the dol'aal 

vea:trtil rti~nt1on. pointe. ehOw Up as daJ'!k bl'O'Wn 

or block luttlv117 eh1 t1n1sod ttoaicms, 1n oontrnet to 

tMjcoloUl'l e head-o eul. As d:eTc!tl~t procoo48 · 

'L'le mandibles becane yellow• ahadtns into roMiah­

brot!n tt..n4 'blaek c.t tho 1neieor and mlaJ' rogione. 

In tho soeond 1natar l rva_, centre of the dorsol. 

- ~aco -



- 92 -

s ~ace of ·th? Dand.iblv 1• J"Gllow. b<tecm1ng 

m Qnll t l!'do tho n re-t Ventroll.7 the 

ailPidul ting aroo. 1 yoJ.lo\7J the ranoinder 1G 

o chc.., tlr-J:t brot~t,.t.., ~ JUUltal ~t<.~gioue. like tho 

ti!ls, t~ ~C bJ.noJ.r 

o "':Jrocoseu.a G.. eorius 1G no~ 

be :vily 001 t. 1n 

but ooomo 

It 1a cor m! ou.ouo in BU<)4llld end. third 1nfltnr srub• 

'!'ho ~ o :to tho same 

or tho c1 1n ho r..t:: ~hrouuhO't\ larval 

dcvelornont. 

7hellQ n.-c ll - 1 halwu at the 'b!\8e ot 
tho OC1'0b1a 1n t1r t L--wtQXI lm.rv GJ lJ. - 16 1n tho 

sooond irultm:', tv:t.<". 15 - J.7 1n th t .. d.rd inotar. 

Tho o~tt.c ot .. " vcntro-lnto~ ~"'~""' of :t1rst 

second :lnnt l mn 1:'11 on tho 

4o!'D&l. ou-rt:le , to 1or~, ~ one lona acta ana. 
t he tm:> scnao p1~ ~ c-r .... ~n to tb th.Jieo inat&H, 

o.l.oo m-e tl..~ - a s_t...,.o ~ thdl antonor mol u 

toot.h. 

3. l'h¥ t;..""'J,ll ~ 

The --;el ro t1 tion. o£ the oaxilla 

1ncJ¥JOOCO 1'rem f1rat to ~.J.rd. 1n.;:rte~. In the f1Ht 

1nO~ar lo.I"V'a tho labe.eo~!s ls tn<:mbrenoua sad 1& 

- \11thout -
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without the aolex•ot1sed a roaa, which are present 

1n tho t wo sueaeed.ing 1rurta.ra. 

Tho nu."ttbel' and al'rangemGnt of' the hairs 

weidentioal 1n ell tllPOe 1nstars; tho laeifJ.ial. 

and galanl teeth aro ell d~veloped. 

1~ pleotrum oonnista of G - 0 

stridulating teeth throughout larval development. 

In t!b,yllOPe~the. hortiefll.§ :r.. thore ru."~~e 4 - 6 

stridulating teeth. 1n tho first instar, end 5 .. 7 

1n seoond and 'thiPd insta~ larvae. (R1ttershaus, 

1927 ,p •. 348 ). 

4. lhe .~abium. 

Tho chi tin1aat1on of the l abium 

1nareaaes 1n suoeeoa1ve instars. The numbe~ ~ 

nrrange~nt of the hairs and sonso pits ramain 

eonstantr.. T.ho te:an1nal. sens11la of the labial 

palps nrc conspicuous 1.n al.l tJu.;tee ins tara J there 

are ap-prox!mately eight 1n e&$h instar. 

The £oxm of tl\e hypop~ and the 

position 8nd number o:r setae SI-e oonetant during 

l&X'VaJ. development. Tile e.eloro·h1aat1on o~ the 

~gha~oal eelorome baoamee 1nereas1nalY 

~eater as devolopment proceedS. In the first 

1natar l arva the tw sr.1e.ll teeth on the anterior­

margin ot tho hypopha.~e&l solorane are very 

conspicuous. During larval development they become 
- wom-
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worn 40! b y feeding.. 

T!w o't 1\Uil"B which ;tollows tbe 

outl1no of t h right lUllll;t. .ni ot tl e poaterioJ.-

margin or the l\vpopht;u."$flS ecl.O • 1a 

con 1.ououo in f'ir t 1note ltU'V 1 owing to 

the trons oh1 t inioa t i on o:f oucceodlng ineto.re, 

1. t is not as obvious. 

(b)l!~ 

~ hairc on tho thoro:c ot ttret 1nstar 

lanae rc ~l: the~ bot.1cr.':10 inerenoingly l~ 1' 

-t sueeeoe.til"-8 1nntt.u:re. In th t!!ne inetaro tho 

r::nn'Ulnt1orw of nooh tllo-roo1e -e~cnt JWlY 1J 

roooanin by tho loncth ~ eition of oertain 

l\(\1r s. Tho -,rot,m1 teo of the throo thoracic 

o fi!l!ent.a orn bo rocoJni d b~ ~ posseoa1on or 
(OO l on'; !ln r on ei thn:r.s a1 e o£ t.'le m1Ml.e line. 

flrtc1 a ~ '.ll hal~ The ~notol'Sitoa boar 

short ;JO tta~cd h.-rl.~, - td O!lC l one lntel'Gl hl.dl' 

ell c the:; 1~ 1'hc tntorttltes have a tronsverso 

ro 1 of short tc.irll. l\l".i _lourfll t olda betn-

oan t toro<1 }\td ':.'h row o~ hairs on 

tho oc:1o temi ~ are ·al l dov l o e4, end 61'0 

<lirootcll. t!'l rdo tllo m1(1CI.l o l l n3t> 

11~ th~rt~ic opi· aclo 1e tho l~eet 

1n o.ll throo 1nstnraJ tho cono vity ot the s1ove 

- l at -
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plate faces posteriorly. The prothorac1c 

sclor1te is not distinguishable 1n first tnata~ 

larvae; it ia only faintly indicated 1n the 

second instar. The sclerot1aation of the 

laterocerviealia increases w1·th succeeding moults. 

In l.'irs t il':.s tar larvae there is a small 

sharp ol~tinoua spine, on either side of the dorso­

lateral suvface o£ the meeotorgita of th~etathor~ 

Each spine is a roughly triangular, smooth marg1ne4 

muc1~nate process, situat ed near the posterior 

margin of a lighter coloured chitinous area. It 

bears a atiti' eeta .. whieh is about twice the length 

o:f' the spine. 

These processes can be seen through the 

chorion of ·t.he egg, ·to u).rclo the end oe emb170n!c 

development. They are present throughout the first 

instal,., but are shed a t t he first ecdys1SJ they are 

not present in second or third instar grobs. AS 

will be explained later, they are important in 

i nitiating the rupture ot the chorion during eelos1on. 

~hey are variously known as hatching spines, 

r~ptor ovi or egg bursters (H~es .. l929~p.48). They 

are :pr esent in a number o:t Insects (Inms"l9341p.l88). 

Similar s ·truc·tures have been described 1n .Anomala 

- aenea Geer. -



\ 

-96-

.IQTMH Ooor. ld Ji!i\tlJetQ~t.ha llortiooljl t.. 

(ru. t torohatw.l9a7 ,p. 30~). in pgg1l.lz1 

J.n~ N (D3vina.:L95'1 ~:v·l09 }. In the :rtrot 

t o c1 

ha\chJ.nG 

manttonDd ~vc the 1'0~1 o~ the 

in 1B aimUar to that J.n Apgplt 

1ne. ~ mu.cl'OI\ate 

pl'Oeeos 1n l2J21l!M\ J!m9PJz!!! Do-.la :tigu.red by 

aavtng~l.939-p..le9, • hflVI:n3 sma11 aha1'p riaid 

po1nUJ tho a.ccomp~ hair io ehol't. 

In tho Jl.0\11,. hntch.od ln~ the loge tU'O 

almost ;-!h.!t • but ae &"Volopaent p:-occods,. tbe 

eh1tln sumo u 70l.lot:-bro~ coloU1' and tho haiw 

b rodd1oh-br-o 

c Ol'Cltivo rr.c ~ txnte or tho sesnente 

ot tho tJ:u: pa1ro o% logu 1lL tho three larval 

inatare, o1 o 1 aiQ!l.a~ cht!lJCQt; d'~1l1a 4e'Veloxaent. 

aa in tbo 1~o or phzU2R9£Y!A ~rUcw r.. 
(nit~ ~lumo.l927, PP• 300-355 ). 

Tho cox in chortcnt in tlw protbo1'801o 

p4ir o:..: l as. and lo:r~ 1n tho motatborac1c pn1r 

oZ l .ogs 1n 8l.l tb .. 't'co inatar In tho second instar 

tbo coxn 1 about toiae tho lonsth ot tho ooxa o~ 

tho first 11'l6t JW lD!'V'ttJ tho· ro.t1o o-r tho lonstzt o-r 

-tho-
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tlle ooxa ot second. and third itna~tarla1""9'ae f.e 

slightly less. 

The temur ot the. prothort'loic pail.' . o~ 

le.gs 1e shorter than that ot the meao-er 

metathOl'1lX1 which ar appro:d.matel7 equal 1n 

length.. '!'he l.ength ot tho :temnr ia doubled hOm 

f'i:t'at to second 1nstaPJ the di:t'tel"ence betw'Oen the 

length of tho ramur 1n second and thi~ tnstar 

lat'vae 1s not ae great. 

'the t1b1o-tamua. is approdmatelp the 

same l.angth 1n the three pairs or legs. In the 

second 1:natar the length is appl'Ox1matel7 twice 

that .ot tJ» first lnetar, but the <Ufferace 1a not 

as great bet\'feen eecona. and third !natar lanae. 

The ~laws of tho metathoracie pa1r ot 

legs ~~a the shortest 1n each instar; thoee o~ the 

:pro• and mesothol'flC'ic pair of l ege are appl'Ox!.mately 

the same longth. 

(o) U\i @~ 

Tho number of lul1ra 1s app~xiutel7 

the same 1n tho three larval ina t~ 1l'he7 are 

most eonap.1c.uoua 1n the thiro 1netu1 as they are 

1onge~ and more honvil~ chittnised. ~e asperities 

appear to be more dena$ 1n the first 1nstu1 owing 

to the small area or the surface ot the abdomen 

-compared • 
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ocmparad 1 th third 1nB tar lnrv e. 

Tho u1otr1bution o'f ho.in ona. asperit1ea 

1s thO same oe 1n tlw thin intJtcr. 

Tho rowld t1 ld on tho aorsal eur.tace 

of tho touth abdom1nol. sogmont in not as 41&t1not aa 

1n the two auco~ inetero; t!m ch1t1n1snt1on ~ 

the tJarsin is onl;r faintl7 ilt41Cc3wa.. 

:tll2 b§tgr. 

1ho r< m4 arrang~t ~ tbe aetae o~ 

the raster. 1rwl:ad1ll8 both cl1 ond tegillar setae 

~ :Lulu in llll t.hree 1nst ra. ~o nunibor ~ 

p 11 may ftl'Y tran 1 '1 - 22 1n ~ one ina tar. 1'he:r 

!noraase 1n ize t:rar.l first to tllird Snatatt. but tho 

1 ath !a about tao and haU' ttmos tho width 1n 

each hurtar. - diBtnnoc bettraon adj cent pal1 1s· 

sl.1Shtl3' ere t;or 1n riret oecond !natal' &rUb•• 
·tben 1n tbo thild Snnta~ 'l'be tee1ll~ aotae m.amber 

~ 39 - 43 in the thil'd !nato. Tn»1ca1l7 tho,- are 

l1 1d<r~olop<Mt, but !no~..flS 1n 1ze ~17 

townr4s tho f.U'Xflo. In tho soco:n9. !notar the tesillar 

aut "'S.f7 trom. 3a - 88. l~?l'Oximat~ll' twcntJ~-four 

ot tbece aN 11.. ~ olf'r)841 bUt the l'Ul281nder are 

smnll ond. 1noonsp10U01.'l8. Thero are bout twont,._.tx 

kgillar setae 1n tho fil'Bt :1J1 tar,; 7 .. e o~ theeo are 

- uaually -
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\10\18l.l1' v ~7 00\a.ll,. 

B8v1116,19~~ ~ 

'fgp~ll,&a ;)anopion n 
ot tl otao o tJw I 

l' s, ww 't\l1l ·~ t 1n 

t:ta t'OI:.;i ana. a emon.t 

tc~ 1d.t.nt1cal Sn all 

1n t NJ tl GX'i.d th1 QloOO.Jw.TOVO~. Vary' 

tloco:..·~'lS ·o tuu i.twtMr. ~r~ ... rc a 6 - 7 pa11 1n 

all tJu·ou \4 togillar 

·ot i.l couo1-o1-o.bl.y .. , ll ':! 1n ~. :tint inatu, 

tl1GA in oucc _ co -1ng to 4.ler, 

·WCCv ..:tU.ns ins • ilt. ~ • #i ~gntha ,t,., 

l atlMJ!!!!?.luc ... ~ J. ,t&, ~!& l.. a und ir.. §Q1ga bJ!PPM fa 

T..:l.C if() • u ,;.i• t:l..o 'Jwv\&..1~ m.~ r.10l"& 11 to 

iu •
1
\:• od1Q 1nstaPSe 

.---~ ....... Jo;>ooliii,_o,..l~ 

l'l1 one pair ot thorncic tho eight paire 

04 Clb<loo1nal 1r ol e . piououa 1n all t.hroe 

inntnrs. J'hc tho~no-ic spi ole la the l at. Tho 

cone 1ty ot t1 a1 l t is dil'eOtod poet$~1o~l.7. 

that Of th a.bd.olllinftJ. B 1rMle8 t J'iOX'J.7• 

,_,,.....,t th a!ze O't the 

bull i..."le cuaee rclat1 v 1;() tlto sieve pliJlto. In 

firat 1!1. t r 1 the a16Y'o plate la ~l'IDJ 

the bull i o r.ru~ . ., ro thot \)' •:Y.'\ aYi\7 of the 

re 1M"to17 pl. te 1o ooly- ol1ehtl7 1nd1c to4. 'l'he 

- p l'1tremo • 
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per1treme is not wall defined and thet-a is no 

sp1ra.culnr• fll'i t. In s econd ~nd third ina tar 

l a rvae the s i eve pl ate i s crescentic, the bulla. 

i s l :=trgo, ::m.d h o.R a curved s:p:J racu1ar alit. In 

Pon1,111a ._jllT)l(n,:t~~ Nernn.. , the s-piracles in the 

f1~st tnetar l arvae have a roundod r espiratory 

plato; there ia no bulla and no sp iraoular slit. 

In second nnd third 1nate.r lo.rva.e the reep1ratory 

plate is '1cn-~Jhaped, and surrounds a. lal'ge bulla, 

with a curved spir. cular slit (B3v1ngf-1939tp.-lS7). 

The following arc the cl1ie:t 

a.istinguish~.ng feature s of the three larval instare:·• 

Tho first instar l~rvae -are saparabie 

t"rom beth second and th1.rd 1nstar larvae. 'by the 

presence of a mna.ll hatching ap~ne on the meaotel.'gi te 

o:f the met~·&hottax.. The respiratory plate is large, 

compe.r ed w1 th the omall size of the bulla; it lacks 

a well defined peritreme. Sa~ond and thiPd instar 

larvae are ineep~rable b y any structural. cha:ttaeter. 

The everAge idth of the head-capsule is 

1. 65 rom.. in first i ns tal' lar-vae • 2. 66 nrn. in second 

ina tar larvae. and 4. 41 nn.. in thi~d 1nstar larvae. 

There is increasing sclerotisation from 

first to third inetar1 particularly of the 

- head-capsule -
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htlad-c~o. ~ ro lM01e. ~lnr.i.to. 

l ntox-ooowioal1a lo. and ep1rnol e. 

~ ~1o ratio o!: 1 \ to breadth or tho 

labrum Ia lt l. ~ 1n the firs\ inst.u-, 

lt 1.3 1n eoond \bird instare. Tho 

enoo 1ta towaMB tllc ba ~ the l abi'UD1 Tar:f 

han l tl - 20 1n t t1 t ttl , 20 - 26 1n 

the Merm4 !net r, 25 - 50 1n thO th11'd 

tnote.r. 

0. tl 

-tc.r~ 2C - --.v i 

... 1 - 2!1 

tho 

.l.B 00 1n tho 

o{.; .. ;md ins liar • 

"' ro ru:-e ll - 15 h.aiM o.t tho baBe ~ 

the t=ICl'Q1)1o in th . irst 1na · • 11 - 16 1n 

t oecond inottnt, an l3 - l7 1n the t.."ird :lnetar. 
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Aa in Ul.l. Col opt rn. the pup 1& or the 

e t or fl"\J ~v , it\ . 11 h.o ~ ana. loss 

e.:..~ not. ~onc.:.a~i.l:r &. tt cllod 'fA) th< b~. .Dur!.Da 

-.hie et , it i ~l to t d, lies 

motionlos 1n the .9up.nl. cell, constructed ft th 

QUr:J!I(.:n. ldin soll. Tho ~ ttl.ott!) 1s pable o~ 

1 1m1 tod oov~"lG!\t 1!1 n doroo-Tontrol. -pl 

.6.: Q ~ { ie Ol. tllld. 2).1}. 

Tho dor!W.l o ot th P'\IP& 1o convex. 

tho ronotu.t ~ .... l t. 1:1? obdotd..u.al GJllCfttB 

1n fl do:. .l "'vic-a., f\llJ. u 1(1 00\\ ~hpfU ave dil1)ctea. 

do- •l.'t Til bod.v 1no:"C ..:s in w1dtll. 

~Cru.:llly _., 

n.b&~cJ. 

orad'WlllS to 

~1lo .}r<lth >r ~ t;o the third 

u.i.t.. rt~xr. th1o point 1 t nanon 

h o1xtll a~>dO::llnol G:ltPOOnt, and m.ol'O 

The int.OS"JJl£}.t 1a oro~·brown 1n colour; 

thll uoJ.· al Ql'l(,-.- http d. rJ.. .,.m') o. the tbdomon nnct the 

eplrnel , .. ~ru -r ttJ notico""tbl , oi."l.S th onl;r 

r.strona eh:\ ·1nioet1on!l o~ t1lo t:.tJ. ·;Uplll. akin. It 

i:J tl nD &o t.'Ult tJ"'.o eolmwt··f.iicn or. tlto developin3 

1ftt .. %"" OM ~.J(1 follot. L::" c)..vcz•ly. ~~0 ftret 

- p1gmantat1on -
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~ I 

~"·====~r~· £~5;~~6~~~3. -<L. 

"'"· 
m. ... . . ------1~-~~ 

el.. 

.~. 

z. ... I 
;,,, ..... 
4~\:. 

0 1.. '!. ~ .......... . 

I I I I 

.... Ventral v-1 e of: Fcm~e 1'llpa. 
QIQIJ.A!tA , \f.E!i:~ '7IED• 

a c. :: on.to~lYV<l1lS• pr. l . = prothorae1c leg. 
~ ~ cnt <m.na. pr.t.. c. p r otl"iOX'BCiO tibia. 
v. til elooatl ox-1f":t.I!O ot: 2ot.-

Vt&9;1 M * lOst. = stonna 2- lo. 
a. c c~m-uul aye. 9t. = t ergum 9. 

el .. n elytron.- w. = VlinG· 
££·• :::11 ~~re. 

lb. ""ll labium. 
l. :.Ill lab~ 

tnd. ~ m'":Ltldible. 
m.~ = maxillew 

lM•P• 
ma.l .. 

::t mrud.llaey pall. 
-:a mosothorneio t!f!• 

mt.l. = met9t'hoitne1o l.es• 
po. =- voatclypeus. 
pnt =; pronotu.m. 
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in t.: ~ oyon.. m.ich. are 

l.arg o.r.U 'blr.;.ck. 

bi-0. tutt. fo 

ln lu ll · lopmont, '\he 

~orior t 1 can b 

.en:; or adUlt otNeturea 

.u 

th 

'.u; l t l'lll. 

·- ·ly l:" ··oo 

Di utl.u.<.n.; 1 el'$V: ti ne 

th t raum 1s 

1.7 l'rarl the 

Thor 1s c~ev ~1 on it or ~1d o the 

l'<.W h t• of: c 1nt<~mlmftn 

Tho pont ... r .lor end 1 blun~ly rounded. 

~'he se ,':J o ~ r ndily Qi· tillgul hed 

on thn .rn~tnl" o.r: l;i~e vontr 

dooor ibed lotor. 
- ( ) The hoaa.-
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0 'I. 3 """·"' · 
I I I I 

Fi g• 22 - Dors al view of Fantnlo PUp.a. 
Af;l.O!.l~~ n:nr~ ··~nm. 

ab •. sp .. 4. = abdo:ninal ll' i l"a r.:le 4. 
ab. ep. s. ::.1 abdominol. avil?aal e a .. 

ol. # el l-"f,!'On. 
l. d.. ~ l enti tnllat' dop:t~osaio•~ 
msv ... :l'f m.esono t tt.ilG 
mtn. !lt mctt<.m,tJ t'Ur." .. 

'?)ne 
1« t~ -

• pt·ono tum. 

9t .. - t~~a 1•9 .. 
w. ~ 1l1ne-
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(a) b llama,. (F 21 and .25) 
( 

T'l1e ~::s J9'l or mo1·00#1n ot' tl\0 n is 

vontl'tlllV• 

8nd o.re cimilo.r to t! 

'lttle "Ploran! 

Q14() ~111' :recogn:laad. 

0~ til 1Inago. 

u t1lll 1 1 s tinct, 'tut 1 t 

1o not nz obYi()UB e :tn \ho 1 r v c. 'tho frontal 

~uturce div,rgG to ti\e p0~~ rior anulo of ~e 

oy&s v1"' tho i.mugo tn·~ prominont ~.- ature. 2lt.q 

re ptl!"ti .. y diV14i:Ml by 1Jlo dc:Volopina een.tb.ua. 

ThO clY\)C'US 1o 

on the oF& nl J;\l.rfnc ot ·tt 

the u.m!tf)' th~ 0~ ~Y."' 

c.ncl he mcdJ. · M 

ttl t cl3P us. As in 

i3 c.t .itP.t elll:l to 

13 uttachod d1 tall7, 

The tl'k1~bloo r v1D:1bla bet en the antennae, 

rn':'.d th l ternl mnrg!ns o.r ~ ... tu"'l~lypous and 

,.nbt'rl • n!s~~J. t~o thO!'"!., tho n:l41ll e 0!.14 :tour­

:udl1. l:.V pS\lnn cuu bn aec:n. 1'ho la 1um 

1 • s~ turtdl'l 4.'1. ol'lor to th<.t maxilla , w1 th tho 

dovel.oping thrrec-a . oontod J.abial pill.pe. 

- The -
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lt'ig. 23 • Henil of Female PUpa. 
fllTOl\tM -~ wn:o. 

ac. ~ 9Jlt eely1)atte"' 
a. a an terma. 

ca. :: CMt...hUSo 
e. =- compound ~YG• 

&ll• B• -= ep1st otJ81 .sv. t.U1'~6• 
tro. s. = front.oelype!:ll. su 'Wl."$-. 

l b. - l abium. 
l. ::::!; l e.b t 'U£. 

r.ld.. :e :tt>-l'!.!j.i1>l e . 
mx. ~ ~lWlY.illa~ 

Irott p. :.: :ne.:dlJ.ar:r ~nlp. 
I>C. ~ posteJ.l7~t."'ll.S. 
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The antenn® anao botwoon tho pootor1or 

onalo o~ ·tho oet-clJ'!>CUO and tho azo. Th~ 

oro d1J.'Oeto<l ventrally and lntel'tll to tho mouth­

pens. In tho lato pupol st:nso tho torm ot the 

o4ult ontannn can be l'ocogniaod t~1 tb.ln tho papol. 

!nto(l'W'lOnt. nero 1 t io ooon that tho antonnol 

oho.ft GlttonaG £rom tho 1nnor pJ.'OX1r:lnl ~on o~ 

'the pUpal covortntJ to tho outer 41ota1 POgion. 

Tho threo-lElllOUato elub lloa nt tho diottll. 

xtrm1:t3' ot the pupal cov,erlnG. at right angloa 

to tho lontt axlD or tho ontonnol ahoft. The 

lamellae tit into eoch otho .. , ao thnt tlw nrat 

ooguont of tbo club, or oovcnth ontomu.\1. sosment 

lo d11'0otod !nwaJ.!dl)f, ONl 1o the mos-t pl'Oximal 

soamont o-t tho club. Tllo nntonnoo o~ tho mole 

tUl4 ~ctGOlo o1'0 s1m11ar. 

(b) Dw, tbe£91 (Fise- 21 on4 22)• 

Tl;o p.wno,tum 1o lUw"""t and ia s1m1lu to 

tha~ of tho 1moa0· IJ1 n O.Oroal Vi0\1 1t foll'llO the 

ontor1or rog!on or tho pupa. and s1opoo ventra.l~J'• 

It ovorle.:>o tho hind-pOri o~ the 1\0nd-capaulo. It 

1a d1v1do4 oodim:tl.N by a lOJlC1'tuiU:nal. dorsal outu.Jae. 

:.cho lll'OtllOracic loso reach almoot to tho en4 or the 

• motastoJIIl\lm. -
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metautol'man,tJhoro they noor1y ot 1n tho 

ml&llo 11no. Tho two tooth on tho outer aurf'oco 

of tho lloV'olo~!ns adult t1b1o. can b soon 

cloorl~. In all. tbl'oo pa1re aJ: lege tho 

~to.U.on of tho to.ra1 1o 'Vi.sible, but theJ~C 

io no elm, tho Motel ostJIOOllty botns rounc1e<l. 

'!he last so t io loDGer then tho ""ti'OCodinEJ 

to aoccll'll'D04ato the dcVolOD1ns :titth 

t4Jtaal o :xmt and ol o£ the 1mflao. 

Tho moaonot\lm ·1o contSnuoue 1 1ieroll7 1;.h 

t lO rirat pail' or W11lc:O. A obol"t \'lh.Uo boforo tho 

anorconce o~ tho 1r.loco1 tx-iancul.o.r moeonotum 

of tbo ndult con bo tlm>UlJh tbo tJ1ln pupal. 

1ntecumcnt. AntonorlJ" 1t 1a div14od b7 a~~~.~~ .. 

dorool 10081 tud1nal outu.ro, wh1ch is boundetl by o 

lloprooe1on on o1thor s1 'lbe mooothoroc1o w1nge 

may b a.oscl'ibod lW tlottonod saos, 1ch :rol4 

round tho boq of tho nUpo. onto the ventral s1do. 

oatonor ~ !o thickened, and t diot1nct 

otnne on tho ouri?o.co o~ tl'lo \11ne, run p rollol to 

th1o th1cltoned r14go. Tho v trel anglo o:t the 

w1ns ta ol 13h tly l'011n4ocl. Tho nxulotboroo1o l oss 

aro o1m1~or to tho pro-t110roo1o, but 1 Ck tho toothed 

1atoml. procooo o'C tho antortor tll:ho. -roo otemum 

- poir• 
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a1r of logs. 

'l'bo tonot.mt hno a modian long! tu41.nol 

4Cl)rooa1on. end 1 oontinuOWJ l torflll7 w1 th 

tho hind pair o~ \'11ll68- Those (ll'O more cleli~te 

'than tho moaotbo»>01c td.n , 'Under Ch tho7 

nrc foldoll.• ao that onl.1! tho tips aro rioiblo. 

The tlOtathoi'OCio loss a.rc tbo lQli st; &nQ roach 

to tJ\0 oovant nbd.ot'11nal otot'llUmlt distal 

oxtMni t7 or thO t.ibia bonftl emall protuboranc 

on tho lnlw>2t a1 , to oo001':1llD4ato tho dovelo,inS 

on1nos ~ tb.o t1bin ot tho ituaao· ne etaoteaum 

is 1t\l'Cfo, on4 b1-0Mrs1nato ontor1o~l.7 and 

poetor1orl~, to oncl.oe the moso- and Mtho1'8C1c 

ooxol eav1 t1os. 

Thoro arc two a1re of thorac1o ap1raol a, 

no 1n tho adult. fho f1rot pair 1a o1tunte« vontrtllll' 

in tho tnCJII)1'tlnQ bot\lc tho protborax and 

J!lOOOOtomu:l. 'l'bO:f Q1'0 r::r;)l'O 1100clil.y 1:oUPd than in 

tho adul. t, a. tho7 01'0 not covorod by tho enimel'al 

proeoao o1: tl~ prothoro.:r.. Tlla¥ o.ro o1m1lar to the 

rlrst ~our aim ot a'bdtlrJi:nQl s:pi cloa,. bcin:l 

J.amo and ro1md, pJ'Oducod oxt:emtlll7 into 

abort tuboa. ~ a()cond pat~ to QmQllor, and 1s 

o1 tuatod 1n tho manbrono bot\70on tho nlOB()-t and 

- tathorax-
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tatlloraxt at tho bo.oo of tho 'W1nea. 

(o) 'lh9 ~ ( 
In the larVa, the ab<krnon cana1Dta or 

ton oo onto. ~ obllt:l:len ~ t.'lo pupa oono1ote 

ot tan toro ond nino otoma. tho :first 

~CI.oo1nvl. aternum htrfiDa <11 ~ 'l'hG 

tol'g:tl thUD 'R(Jf)r. ocnt te 1 - 10, tho 

stoma eo Tho nrat v1e1blo 

sternum 1G l.. The tenth torsgm 1e not 

visible nomoll;• n it io turn04 1n on tho 

vontrnl sur.. , unc1oX' tho l.'O'UJldo4 coua.al 

elOY t1an o~ tho ninth to~ 

" 

Rittoroll8uo.192'7,p..D"la, tlid not cG:Init 

rs lt 1n tho nudbo:rinS o~ tho <l1v1o1one 

botwoon tho o1Chth atemuro fll14 tb n1ntb tersum 

in 2!\illQnQEW¥\ h9!UMltll :t., ol then abe 

dooor1boo .1 to 4.1 nolon into an anterior OP4 

etoJtior on. It 1a obvious that tho 

antor1or o thooo two rogiorw :rocenta the 

ninth etomum, 1 t 1o b61'4ol"'d t<n-iox-17 b~ 

tho eeni tnl nportuJio• tho pontorlor I'GS!.on 

H!)rooonto tbo tonth otoDUU, tbo ODDa ts 

between 1 t and tho 1nf'olded tonth tO>Prnli:!J. 

1'ci'(Jtt 1 - '1 aro lmilar 1n rorm, their 

ontol'O'-pOator1or lonsth boi%\s almost equal 

- thl'O\JGhOUt -
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tJutrouall.OUt. 5!\o 1atoral 1n or the o1ghth 

te~[JUI'tl to roximato~ oQ.UOl 1n length to thnt 

or ~ proood.inG t r._. .- but 1 t incl'Oaooa 1n 

lentlth ~. oo t.hat it i trlancular 1n 

obopo. 'rho :ninth tcl'gUm is oonc o toriorl.¥ 

to QOC tbo X ~ tho !Gh'th te-,'~'~ M-

toriOl'~ 1 t 1e oU tl7 OOgular., 1s 

conu.nuocl on to tho v tl'Gl. 101'0 1 t 

poere a ro lovatic:m. 8Ul'1'0U1l tbe 

te~ttb o amant. 
lOtmM:I!l succeodina torsa 1 - 7 th 1 

o l;ent10Ul.ar 4cproas1on on 1tbGF 1 o o~ th 

.WU..u.I;IIU 11no. An Gtonor~ 41 ted oono 1 

f'orcod twcan tho al'O-.ohm ride; s or tho 

tor1or to It f'1ta into on op~ 1A t.he 

chi tinoue tnBl'(t1n ot the prooodina oogmont. ~hell 

~ ourvoo~ oo tha~ tho ventral SUl'i-ooe 

bee , thoso ob1tm1Gat1cme move a art. 

1 t otU!"9''G «oroal]¥ thw o togoth•r. tho 

2.ntoro to1 Jn(IObl'f.'1:M,, loh 1 ~oJ.4o4 1n. hos 

aa arro:ncrc:mont of ap1nco aimilor to tl\ot. o tho 

... ~.KLL.I~JU.V• ot tho intogurnent. ~,19351 oo, 
cont!o.no tho occurrence of aimilo:r otl'WttUreo 1n 

th ~be ~, they v, bo dooonbod 

1n dotaU 1n h.tll&J!£tb! holticela L. (Ritt oroht'nle, 

loo-t. 
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1937 ,pp.-004-366 ). In tho llololontld.nce they 

hnvo boon obsol'V04 botwocm SO£Pmt four and 

t1ve, an4 fi.vo end. cd.z• 1n .f.JllRllWllg gqls"U&\ll 
L. on4 Gllolq!.:)bA m!WJ.satch! L. ( d1G1'al936. p.l80), 

and !n llpgrcmbrJ.lA mal>!~\~ '~ (i'enwlott.1942, 

p.l67) • 

.a:=c~=-=tt~~::::.:taU=u'='A- (Fias- al. and 24 ).. 

Tho n1ntb otol'lmm 1o D81'1'0Wt ond hao a 

t~anova lloproas1on on lto stonor lZl8.1'gln SA 

tho mialllo ltn TboJ'O 1n no opCJl1na h-., and 

th clovelopin£t VBgina oo.do int moJ.17 beneath thio 

doprosaion.. In 81.1 Col opt the t e IJ'Oil.OPOI'O 

io a1t®tod 'in t h! a1~1on. ( tonl..fe-,193131 00, 

~~.1983 •• 21.). tn lata pu a1 4svel opmant ~ 

l ateral oloVutiono can bo bon.oath tb. ninth 

1nftB1natad 1n t1\o , and 11o em 1thosa 1do or 
tbc ~ ~ l'Opl'OD t tho red\lcGd n!nth end 

t th utome of tho lmtltA'Oi 

ond pootor1orly b7 the rou.1Xle4 cou&ll elov t1on oz 

the ninth torgum; 1 t 1o f'lot. 

.'CC01'(11na to B1ttorohaue•l9271p.0'761 1t is 

nnt 1n Pbi'U®.OEP!A bo;tigglq. L. ,but boo tvo 

- 1 teral-
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l ateral ol ovntionn 1n ~S ... ~aJ}qor. 

In tho PPO!llVO. o.t S1~ "SB!OQ L. 

{ etotilto.l9~2.~l. 94-97)t tho vagina o~ to 

tho extor1or, betwo stom.n cl t Md n.1.t1.ew 

'l'hc ot>Ottllt theen ~o a ar inv 1nat1on 

be oon tllc n1ntl\ t th ctcrna. the 

~ rt o-r 1 ot1o:n~ tl two ductu 1 to w1 tb 

onCh otha!' or mc>ot their lo tht th 

htorvcn.ing 

tho nntor or 

tho 

1 tuatOd behlnd tho 

o1,:hth oto thuo 1 

.. 

too oxtol"nlll o anJ.M' o. the or 1ncl e tbocol 

ot. In tho pu.., o... , the 

ori"";inal o: tvrnal openinG o:r he vt:~1na 1o ~··oo 

by- a ocnr bot '-'1 tho o1ahth one. nin .,;) l.'lUl• on 

ch o1 of tho ocar thoro 1 l elo at d 

cb1 tl.Bo\UJ .. or h.o nin ate~... An 

ov1 oo1 to).1l 1o r.ot l'C' ·ont; thio 1e ~ 1lBW.\l 

cornU tion hen ~.~ 10 gono oro is e1 tun behind tho 

ninth stem:um ( nodgrooo,l935, 007). ~ oggc 

aro o1r:mly lnid f'r<xn tho .:_>ox o.t tho abdomon. 

Tho i.uvtL""inntion of tho terioll 

ocgmontn ~ t.'l.o bo«tlr 1n late pupal dov lO!)tOOnt, 

rcoulto 1n tile tomation o"' n apace bet on tho 

lnot o~ tom.ally vioiblo eighth oo t ot the 

101 md tbo t)OOtor1or end o tho ~a. 

- TllQ -
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F1g.24 - Ventral view of posterior end of 
Abdomen ot Female Pupa. 

AlfOMALA. VETULA WIEDe 

v. = closed orifice of vagina. 
g. = gonopore •. 

est.-lost. = s terna 8-lo. 
9t. = tergum 9. 

Fig. 25 ... Ven tr·al view of posterior end of 
Abdomen c1.~ Male Pt'tpa. 

&!Q._.MALA VETULA W!ED. 

1.1. = developing lateral lobe. 
m. 1. = developing median lobe .. 

ej •. d. = position of or11'1ce. of ejacu.latory duct. 
ast •. -lOst. = ste:rna 8•10. 

9t. :;: te11gum 9. 
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'tho ~ !Ql.o Gqp1 tLU1g, ( • 2tS ' • 

Tho oiet1th etornw. 1r tho mal5 1o narrow, 

Gimilor to that or th fem'=l1 • ploetoricr to 1 t, 

tho median and t ro latoral p romincnCoo ott tb.o 

uevelo-,ing onl eon1 talia 81'0 conop1ououB, 

iblinS t..'le oo.:tos or tbo up to be road1ly 

d1 t~~.o 1.04. 'l.'h 1r c:r ~-·~t. ia a1m1lar to 

th~t or ]!WllQROtlbA ~~~1og1p 

i 927, 2~~). 

{R1tto • 

Tho two latorol protubort&DO a 11 

adj cont. to tho p tor1or nor the n1nth 

ato~ Thoy ro bluntl y round(;)d, nn4 tJ10UBh 

un1 ted to...,.othor, diot1ngu1aht:ible by a notch 

1n thO pootorior T.liddl.o 11no. Thoy foro tho 

latorol lob of tbo evolopinG o.odoogw:J. 

tbctl l1 tho 1nl)d1 protuberance, ldrl.cb 

1s 'tNVO od b:r tho 4ovclotd.ng ojooul.fltotT auct. 

It ro ~onta tllO 100dt lobe ofl the ae<loll.BUO, 

tho eonet\V1 t~ on tbo or1or JllQ.r(!1n llU'ldtina tho 

pouit1on ot tb.o t\lturo oxtcma.l o,onina or the 

mal o gon1 t duct. 

1ntogumont bo rcmov 

al otosoe, 1:t the ventral 

.-...... .... t of the 

pootorior ot rna e be aeon. J:he narro· or 
the ninth ot&mu::1, or s:>1culwn aotrnle' l1o behind 

- tho-
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t bc eighth oto~ 1'bo modion and l nto:rol loboa 

or the ~ 11 un r the oorreonond!n6 

prood.nonooo or tho "";fUPtll !ntc:;umont. Hero 1t 1a 

ooen that t..'lo l torol l o os dovolop on the vcntrel 

aepoot, a foot ' ioh will b dealt wi tb. 1n tho 

4 ,ecr1ption ot bo ... 00 or tho :wm~ 

tt 10 thlw QtMtll'(lll.~, tbat tho odoatJUO 10 

~mod ao outsrcmth of th.e n!nth do:l1nal 

8toft'lUJD. .Dur1118 tod, 

tosctllor th the :l.!nth st~mu:~ •. 

w:1 thin th<2 bod3' cov1 tY'• 

me i1.&mn}.ea,. { 1g. :12 ). 

canoe to 11 

~ arc ail#lt · o1 o ~nl optrooloo, 

on oido or the torgo. 1 - o. :rh 

torior poir 1o ob b{r w:lD.Bs. 'l'bo . .first 

1ro 8.1'0 1 arc tho m t nraninant. 

aro o1J'C\llor, 0114 hf.lv 1'81ao4 marcins, hioh 

o~ro short dOl'kly tub aro oimil r 

to tt-.a nvet ~ o pedro o.,. ap11'aClc or Hg;>Jad®.§q!WJ.l 

~o!)1rE!<} ' ' torh. t dooct'1bcd by .Tervie, l93'1', 339. 

~ fifth and 01Xth p 1 0~ ~iPOOloO nro lOGO 

cono'?1auouo. nnd ro tl'GnGVorooly oloneatod. '.i'!toy 

hc-~.va p1 ted toldo x·od:lnt1n 1~ tho centre. Tho 

oitjhth p 1ro or SD1ro.cloo Ol'O tho 

-in-
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1.11 the w.go. Th oiQ'bUl ab<10:.'11nol eniPGClo or the 

pupa 1a rud1lncn'tru.'7 1n tho Shortl¥ boforo 

tho lll t o: mos i'ram the u.pal old.n, o i'1ne 

cllitinouo otro.nd oonnocto tt eigbth r.1bd.OC11nol ap1raol o 

_>u~ with tho rwU.m t 'q o1 ~th abaDminal 

o 1raolo of tho ~ tn tllo , tho point of 

attachment o:t' thio ot can bo oeen 1n tho ltl.tcrnl. 

~ lo o'f \he rof'loxed marcin of the e1cbth tere;um. 
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v. mol 11 r~ 

L Jig~. }t."-0, .. ~ 

(a) )£ho I!fU& 

.bbO .!! -9§!UB!lQ ( igs.26•27, 28, 29 and 50). 

h I"'!CSJl)SUl.G 1o · ·1 1n comparioon w1th 

tho t.-oot 0 :. t 10 bod7· ltorool.ly the pooto:r10l' rooion 

of tho cronS. 1o tlldra into tho prot.borox by a 

tolo 00'?1118 ot' the n wne, oo tbnt littlo of 

tho head io vi 1ble domoJ.l¥. 

The hoo4 io roe;no.tlloUs-. tho mouth-parts 

aro t t achod to ito ontorior ~. an<l nrc d1roote4 

fol'\7 ria. 1'hio condition 1s nront 'flhon tho hoad-

c .., sule 1e en Th chang !'rom h7J)os;nathUm 

1n tho larva. to pro3Qnth1 1n tho J.moso. hao 

r{)SU]. 1n tbo ol.()fl3ation '!f tbe vontrol. au~oco of 

tho llesta-43cmeuleJ tho oocip1 tel f'or roto1.ll1ne 1 te 

vertical altton. 

hood le dorso-vontrolly n ottenocJ. Dorsally 

t bo pooto:ri.or rog!on of tho cranium is 1'0\Uld.od; it 

o'lopos aradUall.y to 1 tn 11ltU.'Uint t:X>ro 

e ly to the ooo1 1 to.1 ro Tho von trol sun:oce 

1e nat , oxco-.. tt fol: tbo mise on BUb . en tum. 

Th s1· oa ot tho· crnn1um bro y roundod, ond 

sl op ~ly to tho ooclpital ro Tho colour 

of tho hood-o ~ aulo io li!Jhtc~ ~'lOll that of tho 

•thorax -
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thoru or ~m. It 1o f ol'X'Utl1nOUS; tho c~ 

1s i'WlcCUB, end the are bl ·,. 

A un.1£om otl"'D(l oolorot1eat1on o~ tho 

beell-0 paulo 1B t,-,1col. o~ COleoptera (St1claloy, 

l 9BS. 16}. 'the eoleritoo oro ~oa~ united, 

\'71th a tondcney to oblito Uon ot auturos .in 

Anqr:lola vgMQ 1oa. atrouo-Dv.H.kbo!m ( 1800) • 

~od tho optcrant 0£ llelol9Jltbg !UlsQIII 

as a e!ngl.o 1ooc. tho ep1crenlol CJmS boins 

o'booloto (e t1ckney,l003,p. 34). 

'Blo op1crm:dal suture is absont 1n tho imago 

o~ AnQmg1a yoWJ.g. 1 • althou.{Jh 1t io praaont 1n 

tho lmrvo ana the P'J:)O. 

Aocorc11nt! to 6t1cknoy.l9231 24, and Im:le, 

1934, 478, tho bono 1a tuood 'ld~h the t-c~, 

·the lJJ.v1d1ns 1'1'0ntool.y!)ool or 1otoool outure boJ.na 

aboont. They otnte that the 0"'>1cron1ol turo 1a 

1n tho procooo of diooroonrinn 1n coloo toro,. but 

1o aonorolly ro reaonted w n :u.ne, 1'o by the 

fo rd. ation o:r 1oronial · • ~ting 

the fW:lod tro:ntoclypous ~ tho vortos. I considor 1n 

Aoongl yotu}.n 10U. • tbnt the ""' 1oran1ol eut\U'e 

haO dio ?9Caro<l, that the f1'ono and vortex havo 

1'Ueed, t M f'rontoc~o.l QQtul'O rating ~ 1'Usod 

_rona on4 vortex f'l.'to!.t tho cl~euo. a1ml1Bl' 

- interpretation -
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1ntol"t'.lrota·Llan ia u1von to tho haod-e®ENle o£ 

AAghuootomg OrA:f:lg1Ga1mn Dlnnc ~ b7 l'Ioyoo,l922. 

p.S. --:vidonoo io obtuined th osition o-r 
tlle 'labml :weloo, uhieh 1n the l ~n a att ohod 

~o tllo 1n do of: tho ~o nnd 1n tba :ve 

ttnehod juo1. o toN01' ~ th outure e nrtltill8 

tl Ol)'pOU& thG 1NJ.O. 

t)DirJUitr!WG•lOSO.p. 4v-1~ 

0 Aton4 f .,t; lliJ tl 

1'rons. 

muecloa 

C 0 th_. ldbN to th 

Ao 1n the lWV!t, tho o:>futan!\1 on u~ 

lvMh!Montt the vent~ con(Jylee tor tho 

rticul t1 1. o ~ bl e. In tho 1 go, 

bo aver, ·4ib · ve..~tro,l poei tJ.o..~ o~ t-h() n1 dibles hao 

reoul.tad 1n oxton.aicn o .... t" .,.,ol efll autu1'0 

onto vc trnl aur:raeG or the h ~"J.la'tllo. 

cordil to l c . l92S.ppe36-87, -typ1onl 

poa1t1on of tho fiten cl.;-peta outuro 1 on lino 

tol'1o:r tentorial 1to • 

:r subgenul l'11eo i the vontrnl continuation 

or tho e 1st l"idae, tllld 1a oapotrlaJ.ly thickened 

to giv:o ot~"\lrtb to the art1~\let1on ot tho mouth­

ts. MCOriU.n3 to Sno(J{Jr a,ig35, -.1101 whco. tbe 

1 tom outuro 1o prcoont, t:~ onter1 or tcntor11ll 

- pito .. 
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1Jlc la -v o 

d fro toe 

- ua-

torior tantov141 

suture. 

toe~ 

rtic:rul. 1 

to tll.e T~tral 

d1bloa. 

SWPr(JFUJljWt.g thcll c oUn4 eye 

ndsto:riorly­

euboc u.ax- cu 

nuturo to o 

o thus 1 

v troll7 1 tho t.tena. A shol't 

trontOolT.i)oal 

mru~.~~ttn ot the compound OJ9. 

....._~. ···-tod. roooa of 

tho l tol'al 1 g1n ot tbo oou.lu regS,on or tho 

are d1V14i4 :tor nbout iorsnium.. 

no-third of th .1r l0ll81Jl by · o oanthua. at.s 

cOlldi t1on 1 rus.urly in tho Lanell1com1a. 

(Hotch,l92G, 344-345). 

o1p1t l o oc~ieo the ma1n art 

ot t poa ~1or roaton or h ,-c 8\lleJ the 

dorso-l11t raJ. 1 o a t deo~aoo 1n 

o1£o vcn tra:J.l3' ro 1 t ! o bo'iindcd l)~ the median 

- 81.lbment\Jia -
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0 ' "' ·~· 

f.\C• = rel toal~Pt.~s"' 
co.. ::!1 en:.~ 1~ u.t·:::. 

o. s. - oervicni acle~it~e. 
0. ·- Coot',;;>OU:~ OYi>#l 

r~ +v- :lll frena + \'f'e~taxo 
t:re. s. a f roiltocl ype&l suture. 

g. = geiltl. 
).0. P• =: lnbial :pa.lp. 

18 = lnbi-Urn• 

0 

!!lii.Jt ~ mandible. 
lJ~ = IM.Xilla. 

mx. P• :: InBXilln~~ palp. 
m.. :::. T46lltuln-

&m... • = nock lll<D'brane. 
pc.. = po&tclnteus. 

att.A = proceso f or art1cttl• 
atton of antenna. 

~ ~ BU'bm$ntum. 
tm. .. transmentum. 

... ..., . 
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BU'btlont 

'f postoccipi tal sut.u»o 1'\mO arollel to 

tho dorual end ~ raJ. r.-it'i o_' tb ocelp1 tal 

~or aruJ. vontx ly in th ... posterior 

t tonal p1 mo t ocnat t suture 

of tho ., 1orani 

p.30t tb neok-merzibJ; 1o at ched ·to it. 

Int 1'nllll3' it ~o c ~otoce1nltal ridso, 

au~ ~ oco pital .tor ·)4. The ooc1pital 

. sutur 1 J;l t. 

~ v"ontrnl w .ace or hood-ce.pculo 1o 

l enatllaned. b3" on o.-.. anoiun o: the noDt ene1 regions. 

uh xtonds ~ tho 

postCl'!ol' ort oule.tion point ot: 

compound oyo, ca to a.,_ ern. t r1or lourostomal 

reaion a poatorior ~ al region ot tho 

oub { ~ .. c,l~, p.ll ). Tho pleurootanel. 

to1•1orl7 ~ ,pista".lol outure,OD4 

oontuine tho o.rti.culut1on ointe ot' t1 TJ.ondibloa. 

'.i:'he eyec OJ.~ l1ll'Se en b ~, Gild :>»e oltunted 

1c~, on edt . s.1 or th bet\4-oapeulo, 

towe.rdn the nnter' or L - poet rior to tha 

innortion of Cho antel:.r-.n 7:1'lc ~o of tho oyo 

ia co:r!.Vca. :»rual.ly ~ho ~'""OG ~ motte pl'Om1nont 1n 

o. In bo~lt soxoo more o-r 

- th -
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c ~ ctmthum. 
c. s. = ec:nwvioftl oelor1 tes. 

e. = compmU"ld oye. 
trc. s. = frontoolypeal autuH. 

3• a gen&.. 
hyp. ~'• = )\ypostomal region. 
lb•P• = labial pAlp. 

1.. =lab~ 
~ ::mandible. 
mL es msx111a.. 

mx. p. - max111el'Y' palp. 
m. :; mentum.. 

n. m. = n0olt membrane. 
pl.r• ~ pleurootomal ~gion. 

Pll• • l)O&teeno. 
s. :: acape or antenna. 

am.t e St\tmcntum. 
tm. = tx-ensmontwn. 
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~ t!YO 1 - v1o1blo v. trolly than do~· 7ho 

10 ~d y ini'loct!on o-r the 1c1' um, 

ch ~o a rUg , cone~ to an ocular 

eleri 00oll1 r atmt, ao 1n most Ooleopto:ra. 

;~; on1icDI 1nooFto4 on th-e Tentrel 

nee of.• tho oroni • b . an the v trol oxtGDS10D 

o~ tbo !stomal outuro th OOtJpOUn4 q !ho7 

n nttochod to the he~ 0\11 b7 moono of a 

~mrnnouo , nhiQh 1o ot~ towo.»do tJlo 

outoidc by :al r eel rite• tho t<mnal oclorite. 

'l'bo ontor:t.or ~rgln o£ tbo tannal. clon te torma 

tor thtl B.Pt1wlat1o:n ot tho b o1 

tonn 

poator1orl.7• t rior ros1cm o~ tbc 1ol'fmium 

~ !r11mttoly wr1nlde4. A t ranoV<!roo strip .. pootor!or 

to tho trt>ntocl3'Poal uttwo, 1 tronsToroel¥ ruaoae. 
Tho GU~ oo () th o tlrm 1 punoturodJ 1 t bo H 

3 • 4 huPt htdre, ln.tornlly M to4. 'l'\10 10116or 

hoira n 1noortod on he innw -1n ot tho cCJm~ .. ')()1JII'ld 

ye.. 

- Th i\?Ptor1um -
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~G tor1or tor1nl tUUS r1 fran the 

tiDter1or tentorial !'1 to, hioh oitua 1n 

th-o vent~ .xtenoion or tho 1 toma.1 euturo, 1 t.oral 

to tho candyles for , t1eulat1on o£ tho tumd1bleo. 

och c Oc!tt~ pas rl.o~l7 ana tot th contro 

ot tho h ... tld cnvi ty. · anterior ouo-th1r4 1B ll. 

volOl)Od, Sid n lat 17 directed p roo a. 

.. ~ noatcl'!or onion is thin chitinous otrnna.. · 

"DOOtel"io:r tonto,.-ia.l a orig.tnate from the 

pootarior tentorial pita. Tlhich oi tuo~ t the 

onds or ~h ~ toto.cipi ol nuture. ~ r e abort 
' 

., bro The "'>OG rior ton.tol'1al of 4ch 

aid eotllono , un1to T11tll tb antor1or tentorial 

.............. to t'orm tho bnf!:r o£ tho tentori 

n b~ of the tcntorilltl foDDG a narrow b~1dao. 

~ ntrall3' ttm chit!r..GUO -.,l"'ecs , llh1ch 01'(1 d1roctod 

ont.orio~~. and totm.rdo tho c tro, give port ~ 

th br1c..:; ll dovol<Jp(Xt !Uticleo oro ttacl1od 

to tJ1 cil'CUt.'laOGOpho.gWll com10et1voo pus b low 

the bn(" , b roro :tori.n.a th thorax, tho !ll1Dont0%'¥ 

, nboTt'J 1 

Tho Uo1'6ol tontoriol rmDG nri oc i'1"'m th bro 

an rior ... ion o~ tho nntorior tentorial J~rna. They 

oxtcnd doroally, and oro nttachod to tho dOroal 

- surhoo-
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~,1g. 30 -DOttsel surfaee 
ot Head-capsule removed 
to show ~entoriumM 
AN~ .VEWLA ·:IED. 

a. t . a. s:a&n:te r1or tentor1a1 
O..l'lil$. 

a. t. P• •anterior tontor1al 
p ita. 

srt.m. =Brtteultltion po!nt 
of mmdible. 

b . t. ='bodY o~ tentorium. 
oa.~c · .:.t h113. 

c.p.-ch1t1noua ~~eees. 
¢. :::tCOmp01.U1d G'.J"eo 

d. t,. e.cdOreal. tantor1cJ. 
el.1!la. 

tro.a •• ~rontoc1ypoel 
onturo. 

g.=c ~ .. 
J.lt. :rAlti; .. J..t l.!+ 

pe. =-postcl.ypMJ.&. 
p. t.. a. =-I>Oato:rior 

tentorlol al'm& 
a. O.tdlocket of: ant~ 

0 

I 

, i g .. 51 - .Antenna ot Hale 
Imego. 

mgrLYAV§mrJ\ liiED• 

c. ~ clUb. 
~. • turd~le. 

lM9. w segments 1- 9. 
e. • eoape. 
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:ntl'f. co ot tho hoad-c:xpoulo. 

1';19 tw:tOAJl99t' (.)1ge.OO and 51). 

'l'ho an toxmaa Ol'e' t toohod to the hoad-oapBUJ.o 

or t!lo co."::DDur4 eyo ond ventl'al xtens1on ~ 

tho ~1 tc..Jal out · Tho pi votl1k proc on tho 

nntcr1or , llrc,1n o~ tho entonnal ocl6rlt fits into 

SOCket ot t1 1 b o or th so It £oft:Ll an 

articular point for t.ho b o or th nntcmna, all owing 

· 1t to mvo trecl3' 1n al.l tl1root1onc. 

Tho fom e-r tJ a enonto and the ~· 

o~ oet o t o1rl1latt in botb. sox Tho 81l.tenna 1e 

co::tpoood ot n1n o gm ts 1nclu.din£r o. oll 

ditt ront1ntod lamoll club, chru'aoterl tic ot 

L l liool'f.t.1n (lmtntlsl.934~ 531). ,l934, p. 4'18, 

stnto that tllem) uouolly lovcn nosrnonts 1n the 

ar.tcnnn o~ Coloovto 

o :u.b-olv.s.p o po ia the l.ongest e~.,.ent. 

It be u nw • or o~ oll rt ha1re basollz. 

J.on[ii tud1nal. row of hnil"' ~ along the poaterlor 

rna.~ !iiat fll7 tho~ to'rior e~ eo bean sev"Cral 

modewtoly 1 ~ '"~ Ilairs. Bae.1con1c G<mail.la ero 

acatt t'ad ov-.;;-r. t! aUl.'i' e ot t1 ~t. 

3 - 6 14 ~lun1ve zorm tM fUnlolo. 

- $en-ment -
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Soe;t!lOU t two 1o sbr>t~ nr&d J. v to: cl1a tallU 1 t 

tttly loos 1r o on tho pootor1or 

mu"f co. SC~.JCnt tll:~ end £our oro el ntedt 

and b P cv x ~ .r. l"!.. ~13' :t ~ t.m4 abort 

htdro on tl.t.V PQ ta1 ... ., me poet s-1or 

of • .t 1VCJ 1o l~a It f ol'rGS a 

saucer-:ma~ aG}JI•essio:n into doh the Dhort a1xtb 

.f'1~9. :.L'.Lio c we tho ix"th se~t and tho 

. olub t,o b~ i:lc inC\.1. to .. ;izlder of the se t8 

·at at'l8l 'i ~ ":'tP ·.iwn the 1mo.cto 1 

t t. So ·:nt!) ti·tc: .:dAICl Gix b nr a fe abort del i c-

ate hail T'lt6 ~lY~ tG o~, tho i'unlclo hD.vc 

b 1001\ic oens1lla cct: tto:'ol ov r th<: our~-.--

s 31J 1t 7 - 9 il10loo v. 0r2 th() club. o 

o.nter1o:c- a c1n o: L\Ch is d! · ou.t into lOllS 

1 i + ... f.c3 Sbll te -~1<»:. o~ the cup-shaped 

uurfa.oco of u@..en to a• :md n:tne re convex: the 

rcmninlna urrnco tll lno Ol'e f'lnt, o that 

- .. - ..... tha rvrt •m1-l t , •nt t."tl · :N. t olcsel7 together 

to .,.om nn ov\,, c ~ • t.-tn-o.. :our-~ BG1't801'7 nerccpt1on 

tho l .lla!l are <A1V 1c, .. -..to<l-

~.... ·r ~ ~ol wr: e or t"lc .ttrot l 11 boaro 

a 1tln!~ r• of v '!YJ "" ol-t .1oo.lly d!roetad hair • 'Jhe 

cloroal 0\lt'f ee o£ the last l ln bonra a ced1an 

- lOll.[Ji tud1nol -
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'!'ho f'olloVIing arc tl1C av rQfio longtha 

......,.~ ...... __..i> 

i\U u 

' t 3 ... 
.. ,. 
c..• 

4 

y 

(j 

LGQQlla Jog. '1 

.............. 1 11:1 

a 
9 

'ibo :; e 

-
,.G3 .~.-. 

a.ao 
0. 34 ~ 
,.. : ... , ... , 
~.., 

c. rs;:; ~ 

O.l~nn. 

o.us 

-
o.oo ~ 

Tho 0 

0.71 

0.30 

0.25 nn. 

0.24!! 

0.00 

0.13 

1.16 

1.0'7 ~ 

o .. 9a 

.m £J:ilj-'fi'JA- ( l!"'ir;o. ~~!17,., ana 29). 

·:no ~~'Oi""t · e:cy nl o1tu.:lo 1A s liehtl.y arcuato 

- The -



Ti • c~ lios t-..:x•1or to tbO flrontoclTJ)Oal 

B~ • a study or n pupa 1t apl)CO.X'8 tbD.t 

1n the <l!)Vel~t fl:'O!tl lnrv to aclnlt, tho la'to 1 

_ .... .-nintl o~ tho poa~aua .. oan l'Ofloxod 

.... ~- - lY' 0 l"l.7inc nth the cona.vloe for tho 

articul :on ot the ble ant ~eu.a 

nl\d l bl'UI:l ore t-umod ~ ltrol.l:r. a.cmn thG antel'!o. 

et"rr· co or tho h a in th dult. the poe~ 

cl.y ooeuv-1oc tho clot and tx-al ~oea 

o~ tho e).:ro , tho to-e~ the lllltor1o 

Ut1~~l923 2G, con 1d tho ibl.'Ono 

bo oon he' teY.AiGr .M~ o th lt\bwm and tho 

ho d-e . ~JUJ. to epr s · ., to-clnous. 

oo:ro~ mU'J..'nC!l of th po t-o~ous ls 

tl'tmoooidnl. .~. lo nn torlo nn~oo ~ rondl.y 

round • and tl antor1o~ li&htl~ a·l'cunt 

~~h o.ntoro-ponto.-!o_ l~"'tll. 1 . 1 D thon half 'fibo 

4. • , ~tie 1o npn:ro ::1utol qual to th di tancG 

tho tx·m.tocl:vpenl "'>O&tocc1_1 tal sutul'O 

!t ie d1ot1nc ly 11011 htlt tho anterior 

zm.d ent.cro-l.t~~r'-'-1. rg1n n mlr"'''<l doronll~. ~ 

post ~10.! l"eglon io re ~1'\ ely l'Ugt)GO than tho 

c ... mum; t41'1ol'l.y he unct.ur ... o ~c mol'O dioporsri. 

Hairs :ro 

- Th -



a r1gbt &n(Jlo with tho 

It 1 t r 

~ t ono t;IUAl't r of e . dth. The latcfttl rnare1n 

bear~ aovcrol ehort hairs s 4J 1 to aro · 

aott.ttcl·c "'10!'1.3 th 'b M.l ~on. 

th~ .re nr;t . a 1n tho l orve. 

t t 1n tho larva. 

~'O'O...,..nPnAtllO'Ufl 1;(\ tho 

. , r...,, • .., .. _..,...,.,, ""'"'' l ... ~ •1 1 n- • 
.. ,.. ~.. ...... - ~"'~~- ... U.\ w _.,., .••. 

p . ll1th~~ eondi tion. t! "Y !'o:f'l nn dlipoc round 

tho t ut•_o itUlt .. t.:t ,.,~ · ·" vcm.trul ~1n ot tho 

(l) ' • (F1 27.281 29 and 32)• 

Th l t tachod to tho 4istol al'G1n o~ 

the mte-clypqus. and thus i 1n~.eibl Cioraall7• It 

lio 1n th reot eutar oaVi t:g .ronned botwoon the 

lol"'ito, 

the latcN.l 

- anEtlao • 



an:;los aro bt'OCdl;T rounded. 

'r'he doranl CU#.~....ce a n rxoo t tronevoroe 

sol roticOO. otrip. ~hi c--. 1n · 1 thout hniro. 1'h 

anterior ou·"f'ac £o_ n 1,. ~anglo t1i th tho 

dor1.ln.l on;.-t»acc. . tt is n tl t ton trianel , 

\'i:t t11. tl1c on ""\: cl1rectod vent 1]3. Latoroll1' 1 t 

bcaro t ly l ong oroot ha1x-a. 

cu1e tb m1ddl.e1 and 

Th vontt aurf cc 1:; m [br:mouo:. and fa 

at nell c1. to the ~o "0 l atornll.y. Pot~tor1o"l7 

1 t 1 a aontlnuouo ::1 'tll· tho <l~roal mlll. o~ the 

ph teynL 1 eolcrot1 ed ctr:.lpa oxtend pootar1orl7 

the ntorior · l tc~.l m[tloo to tho m;odian 11no. 

o thoy ur ..1 te.. ~('be ai'O t:!-w t ormno. ;;nobjsi voo 

ott short nnd1anJ ond l tel"al b~ 

. -C li""iOOt .?l:'Cr'..inont f at.tU<O 0~ tll.O 0'!)1pMI7Nt 

1o a t~ •-sh. olov t1on ::booo !no ollow the 

~oUl"Uo or tho .. 'l:h.o r.: ceoua c:'C 'between 

th 1no1oo~ antl lor r t.-1 o~ tho nmndi ble .1 ts 

into the conoevo ., .rrdns of t.hia 1~ool 

el v tion. 'rho n~ox io p!'Ov1<1od 1 th n d.onOo 

e.ovr1rL~ oi" poatorio!-l;r d1r cted censor.; he.1rc. 

tho o o cont!nuod ntoro-l ntort\113' as n row o'Z 

dJ l1co.to hni~ AnteP1orl y the a~ f1cl4 eons1ato 

o-r a CTQU!.l o..a. o~wrt ootoo on o1 thor s14o of the dian 

-line-
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:3.116-
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. 
·' .. 1 

\ 

0 

a. epip~r~Gal ~levatim~ 
a ol~~fu. . = tlEmBilla. 

!-'eriBOmJ lVl1!"S. 
=a oet.ae• 
= ~OJ:Irn!lo 

1 // 
$~. 

p . 

$ . 

t . 

. e . 
: 

·"· 
"· 

'""·- · 
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lin.u, 

~ ino r~d 1A i> 1 ~b.&ga, u.."ld. ~> Oll1 ~ttJ'l inmmla. 

The ll' ~C:a@ 1!l0.1:4.l.y twc.-on o:ld lateral to, 

t r 1o1' u~ • T' 0." cor • l~na. to tl 1 ,::.oo.ti a 

o.:: tho !.~rt ~ l;.t. a,.""'C n i: tl£) r . .#zw.cr or ~ dit"Jtinct. 

of .. · modi:ttt l:lno, there 

i c \ po to_ ·l tC;~ Lll" r:ro·..t? of .:>hor·~ hairo. 

nir o l br l 

~l. 6 -

(B) 91 M). 

tto 4' ~u. c . nro4 witb the 

0~ t " ll • '!.'ho,- ~... 1 tt tii :.m e1 thor ide or 
the Ott th oo.v1 t7, tl~ to tJ\e labl'WDot illon 

elo- the tip tit into lete !!1 cone rtt1ee o~ 

the toi-ior ·i~ac o"£ u end oo not p1'0~ t 

bc:tel'ld 1 t, no tho · do 1..'1 the l arva. r.rhe:l ore ho V1l7 

- Tho -
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Th !.:zuUblou ct the m.alo and :f'cmale nt:'o 

oim:U • ~~o r1t:;!lt r:.:andiblo 1o l!Zhtl;r ltutgw 

tluln th l 

The OOBO 13 'trl ult:U', P.O 1n th~ l~a. 

I 't EuYh:l r:u .. ~ t o d. th tl hoall-c ~nul b7 lec.nt.J o~ 

u...'>l"- cl gin.~; ~.ich fi t:.1 onto a ~ 

oo. 1 at i 1.,. td o£ tho i tomol tNtUJ!IO• ~ 

a vontral c~lo, -:rldcb :r1 to OQ:'leav11tl' in 

·ti rid{j J ; :mtcrJ..or to tho icul t 1on 

o lla.. 'lno b:l... .).1 t oo ou r aurraoo 1o 

canv :J;. 

.o r. . >l ~v ru3irms ot ona!l m ~aibl aro 

~ trionl.. tv. t! loo~.o t li"..d.'tbl t.h 01 ~ 

...,m.~ (Jt: :lo oo ~:a- , d cono I oonoiat 

o .. a aar it. .• o£ .l1.&1l.e oo 

_J:;h; :::1010 r~ ic ti no~~an ' mtd 

1"1 t s 1l to ~ cor..c .i ".! ot tho l r.t 1~ ............ .,ria 

:r.t 
b ;al. one i ll 

oZ ~"l.c.~. • unb :>c:i~hoo o::t riot-l;r GJ.l'octc<l ~1l'lgeo. 

). ~... tU boll® Tho 

CJ..."ntl.'\J ().&. be·~ la.r 

tooth, . icll tU'ih~t ... ~ , 

tJ b utLrO nu:tlltrouu 

he ridg · 

l 
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"B. 

. . ~. 

0 

] ' i g. o0 ... 1U . .:;i::i.i ~ir;m.O.:i.'hlo of I;n!l~~o •. 
~ ... Q~.-~~ WIEDtt 

At Vent~al view. B t Lateral view. 

a'b.mo = abc1uotol' muscle. 

c . 

o: Dorsal view. 

k. !;I keel .. 
~ld.u !:'lo .. uC.:-luc ~~o:.c< :;n;.ocleo rn..r., = molar region. 

A: 

e. = condyle. e.m. a. :;; semicircular 
g o. - gL"'lgl;.-mus. membranous 

m.. a. ;:: hai~s on membranous 
0.1~·;3 a. 

1. e. = incisor edge. 

A. "B. 

0 0-~~.n'\. 

Fig, 34 - !.lc l ar Rcg:i.ons of tho Llandiblea of 
the Imago. 

f.j_10I,L~ VB r:i:rJ!.A WIED. 

R:i r!''h L ~ i~.ma.:U.>lo. . ..., .. Bt Left Mandible. 

cl. ::: \J.epress :i.on. t.. ::: teeth. 

area 
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.).~·.,-. ".no1cw ttp.a o:f bvt::. ... ~ .. l eo ere 

t:11reo-tootl.w 'll"'o conco 1 t.y 1~ !eoi~ tho di.otol 

021cl rd.ddlo t e-etb ot tb.o l-ight roend!bl e 1s deepeP 

t~ m t he.t .:-r !l~ lnt't •. ~:".d·!."olc 1'bc inc1ao~ atlgca 

t' .; m :J tn'~17, ~ .- ~ tho nnn 101'13# Q1IIO clo~ 

It o ~ ~ a1n\". te k l oxtc f':rom tbe 

r;in~ t.o t: ti of t a 1ncinor l'Oglon. 

!.1 T ~ • con l,?lo towar4a the 

.1nc1aor ~ ~ Otl.tol., I.U'.:aoo o~ tho mtmdibl e 

l) .. t on. t.h ainwlt.o l : and 1m outer koel ~l'OJD. 

tho oo d,yle. 1 oon.t1 vo. It b am o rvenl short 

ccott&rod l~ra, 

JO tu coit~lo 

rou o~ lo~o:r ho.11'B dorool 

tU~~G more numerous 

l ~zt 1n th~ r1 t t t th¢ .lott mandiblo. 

The 1 ~ 1~1 t . tho coi)(\Vlo boaro a ~Cif/ obon 
r o v~tral our :oeo wi tbout hairs. 

~ aono v t 7 bot ro tJ'-..o nol.ar aDd 1nc1oor 

rocton :1 a r OO'UD area. mich 1 

nov red ~ri tJt v 'l"./ a.!\Cr~ ·b ill y 41rooted hairs. 

t.. an l- 1 tUdinol t'"1~~ eorlBiets o'£ 1 r and 

more doruJoly art: h.airo. the ho1rs nro 

continuod • o btlnf round tho vontrol 

~atX: ot• both molnr l .y com ct up w1 th 

a bin:; or dol1c ~-xung tl 8«01c1rculo.r 



" 

nG , .11.() ' l to t,l~ ltdyl .. 'l'll..o tcma.on or t..bc 

~, . t j' • ~ncl 1 ~"! Vttn tl-al. 

l.,e . "~ elc oa tl'! th.1 l v r 11 Doth l!m.801 

a~1tto on th· 1.l"'..no·• r.t•ooe of the me. 

"r'to "18X1l l a ar at~ellt.d to tho cu:bgenol 

ridge, o't .en t o ~\Tentrel ~r~1eulat1on po1.~ts 

of the 1.1~ • ible ~m~ he labiun. 

. h. ca.rtto ia . .... 

pl'O .. ....w.~ per~ 1.. bit'id • "'te. pro;JcJC: ... u int the 

ou~c. 

thn en 

7.'tt<t :tnnor. proccao t.o acu · , m 
cork"' l•t1•.mlotoa u1 th tho be -o 8"4lv. 

t t 1 vi.a3:b.t.r: .;xuornalJ.7. ~e lt\tol'ol. 

fi-il>.z()(l m th LOl"!"trc.l ahort l d.rc. 

Tho nttn u is ttceh~ to lihc rtntor101" 

- t..glolontl\:4 -
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0 '"'""'· 

Fi~.aG • Do ~1 v of 
Loi'"o a:ilJ.n of :tmnao.­

m.r:. .. :J...J4/}.J:!!!).'1}!-f~ 'If:l>. 

e. = e ~lo~ 
c. a. ::a con1col. oona1lls. 

eo., .::. OQOtip er:t. 
E)U. = ouo·tf.:pas. 

f':• - GO~O"• 
got. = gnloal. ·teeth. 

l . ~ l aein!.n..o 
nut..P. = ma.rllln:ry po.lp. 

. e. • c&l'do .. 
c. e. e eo:nieal sena1lla. 
oo. • C08t1poe. 
cu. = . eusUpee. 

g .. =- galea. 
:~. ~ = ole .... l teeth. 

1.. = l acinis. 
'7!..~ T"-• :-:; mn.."d1lary- pal.-p. 

, . 
L. 

....... 

0 

, 
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1900,_ p.l70. 

It 1B o ~;.n<tux·il:r divt.a.cd in~ 'fl fl0lor1tou1 

t 1 a m tip o and tha eoat.ipee. trhe euat1pos 

!& ~.:vi o iJ:I on o".l .. 1 ::u .utux-e,. 1ch runs 

t'r<l"1 tlw ).'lO!di'ltll ~l' angl to··---·· ... 1>-0. the distal 

att'te~ nngl 'l'ho rox:1.n\t-.\l tr:l.encuJ.a:r aeler1 t 

80 :torsucd 1.; m::.t'in..1:f VO:lt L'\ })001 t10llJ the 

, .iat'"t.l scle:ri t . 1 o~-a.y vi i lo v~trtl!J.y.. Tho 

t.'1lotipeo is nn ol onga od. llhi ld-&i\ape11 and 16 

m3inly dot'Oal. Tho t:tlX!J.lary p 3l:? 18 a t tached to 

:1 t. Th prox:t.~ oolo1•1 to ot t.'tJ.i) ouat1pos bco.ra · 

ever-- 1 ruodol'atol1' l ung .wira. T!to CU.atal 

OC!J JW1t0 ot: tho O'Wlbi"")(JB !t,. n U ~c· · abort heirs. 

'Alta d.oru !l auri'nc\l oi' t.h<." eoct1~ b :1.118 o. ... -.­

oZ very l one mtori ol'l7 diroctcd ha1rs. 

!C11 lnc!nin 1a ttnohod to the ~ 

an to1rlo:t :r.rgin of th otal acl :t'1 to of' tho 

<JUstJ:pc I t i s t rier..gul r, tho p10fll o.nslo 
bt)lng nouto. It ic dor!:alA.l" »orloxotl. It boara 

e. m.cdion l~tudinal 1'0\," ol! .'lhort hat~ 

Th bBG!J of tho r:."llloa 11 n alona tho 

a.ntoX'1or- rt:L"l or ~uo d.".at.nl a'JJ.erito o:t til$ 

ou.o~i-p s. rl~:lx1tuul17 1" tl1· ~tc. w.~teo m th tho 

t n- !nat er~l.o (ti' t 1 oo-st:l:n.::c. Antott1o1'l7 1 t 1s 

- tU!rlOd. .... 
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-g,M 't · •• tho two lo P 

te bQOQJ.l,-. 

v r 1•· ~l...v l.O> hnirc;.. .. u ally there 

1s a ro~ J o~ ~.a o o~ the tocth. 

-tt 1e a.t clu-

i c :rou.~sog)Uentod. 

tol aul'fllce o~ tb 

1 tho sllortoat. contl-o e. t:; 1"1l: " -·-.7-·-
':'ho cc "ond ~ gmen:t :1. ~t three tinl.t',s tho 

l<;nct-h o tho firat. It 1ncx o.acs ~]3 1n 

o1ze to -;ru: th d.1a al · h third ou t 

1& \ ·N"J~ tol.7 twico th long or th nrst. 

It ia s llon diot&l:ty. th 6 t ie 

elmo o !ll in l • :1 ·to tl1.~ ~ p~ 

Af"'"''!~-.to. It 1 • and bo 

nu!nbtn, · ~ t~ ""'n· . J ~i 1 t ' o t1!>- so onto 

t>AJ.e v -ny all.o1 ht.d.ra. s gmcnt 

3 - A h1li 1! d1 n.ll;~• Be t 1'.>ur 

.1n t1 · \ t, ll J.1m • but l Q~~ ce..~e 1.'1 ld on 

~;1! out . ., ;-· ·,-, "' p_-; ~ p1tB o. oc :ttox: over 

nll. l.'l"Jlxr~ or~ v-

'l:r..o -~et.ol' 

tb 

.... poatc!'1oll -



· J • t~J or r~,; 1oo fi~ Tho 

tcrtor ttlltortol ~ "lluo 1 v. n oriu1n to 

r.· v bJ' tl OWJOlfJ. whioh 1o 1~l.Ser-to4 t ita 

~G nri&o~ n tho tnncr aur.taoe o.t 

·1 ~1~ a :tt 011 musc1ea 

.ttnehed to the ~ r out r e1doe 

i100ti'V(lly o~ tho or tho pol:p , end 

origin to 

(4) 

r..,gc..nt ~ conrli ic be rout\ltod 

tiv .. :7. o · th v 1t · -J.~ c o~ tlla 

l 

Col ;,t .. x ~ wo -oc :d 1 t U. · ·~u~~s x~ 

.. ..,tct-iot·l., L .. n o= tho 

L-c aulc, u'lJ nd.gMlt.ion of 

+-t.o po 'l'ior 1: m:Lori'"~ :pits • sel.el:'it 

.rom b~t,-. 'briO ... )(} _.. l 1ior t ... t.orisl p1ta 

d 1..1 oce!-,1 trll. :'o~· b~ mded lat.e~all:t 

by t. lt; troo • 1a tho gul ( s ti.ell:ne7 ~ 

1923, .35~ 

p....:33) 

~torltll 1i tto h v ... not nl.l~ · lied .~ox 5.rdn; e. ,aula 

dooa :not oxio ... -~ sulxnontum iB larg • cna. 

- o.xton4o -



th"..' l 

-· 

0<3\..1p1taJ. r ~ 
1.- .;~&ul•1t,c.l 1n _ .lplfm.i:fll 

.._,. 

p rrJ..n . ~" • ., d{!ert. 't 1• t • 

~ .1'J.tllJ. · a.r. · ·j n. ly n.d 

or 

o:N is 

~~ci.. .... ~:ac.r r-:; o:.. v~'!'Jf t"')r't lul1N ont.cr1orl.;r.on 

:1. ·1Gr . .LJ..J o:t: !:ho ·tti ..... t lh\ ¢... th aubm 

- Qll. .. 
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lb.p. :e l 9:biul pelp. 
l.s. -labial sutul'e. 

l. = ligula.. 
m. c menttl1ll. 
a. lit aensil:i.u• 

sm.. 0 eubmentum. 
tm. #; tranmnen t~.-

. .. ::.:: 
• •• •:_1 . :-: . 

·.·.·· ;' . . . . ,_.~ . . . · .. ... ·:-. -. 
. . : . . ~: 

'"''"'' 

~"' · 
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all :t.abie.l u.colo~; (S."l0cl:~ete.ofl9ZU, p..29U)• It 

\ 

1o .tho' t mu.auln nttuol .nt IC extends ~ 

~ 1 (,.1u ~UJ. r.l.OJ~Sin o:f: th · stibr~ taat to tbo 

lnu!.al 011 t..Ul"'C.. Inma, lJJSfr. 21, .. ;'®OgrUQO& the 

;a; po 3t .!'ioiJ ro4:1 !:4 tho mcm.•um 

1 WidGh aa the ;mwr1ol' ~e!n or tho 

.oUIJm t It ~ db.s.-apvlY to f'o1111 dcopJ.7 

()()~ ~ ve 1~ tfil'>al ::u.\1' .. il· Tb.o tt!lt-61'1011 margin ie 

sli!~l'i;l bi~L,linato. ~ an r io» an4 lat 2'61 

ma-rc.m& t~.I'il 1'ol 

SaY t· &hor t 

'.i ~ ~t·~tw;,. 1 1dell.Ufi.ed b7 the me41an 

retrae, o:- J,~nalee whieh. ~ort on 1 t proximal 

~ ~ It aloo 1);) a ~ho or1etn o:: the lcvato~ 

ld dopl'O .. 'OOr DAUlClo of· tho pal.,ps. It :l.s oomowhat 

ot;n to ·roa~ th ·t;aa~ ·oo t-ho ~in t o~ inoc'.r'tion ot the 

nnlp1. l.A 10 an r1ol' eloa flrCI 1lrotldl7 roundotJ.. and 

Jli untox-1or t~ 1h 1& nnte tlOdifllll¥• T~ll:r 

tb lfi rv.l r~aa.reinu • · Cll o!)l.2' r~lh2o4 onte 'tibo 4onol 

st\l; ~co; t4l.torlcl.• ta tho la-te~ lllpa th-ey alto folded. 

1n to a loo:Jor <l~lC· It Tho bro-1cl to~ a."Ga, 

a:ntel'io:\1 to tho 1JVJ--.t:.:~tion fl tllo lab1ul polpe 

Md !)~OS4l00 Of Otl\OJ' 

)HeDpo4a - ~ 



I·u l.e ~e ... u .4 !h"" ~'Ul . , flftd 1a · 

siatln~~ to that or ... -·· 1'igurc bJ' ~ae. 

1·:.ss, p.-293. 'f'1 vier · x:. ourf C{) hCO a 

~rdi . .1 ~~ r<,: ct-•. in~--; 1:-x": thO tmtorior 

... (I ~ t.! ' n '.1 t "!1LL~ :'ho non-!Dpl'eaee4 

' 11 ~.h ~ m 1,l VCl':/ lQD8 t\tl.VOUS 

o ~a: 1orl:f cl1roetod. the 

r ;• '0"·~ ac~ vowt!.ll(t 1nwt\l'd8. 

tfhoy are 

~...:. ~ c 1'0\\r.d tho 

.: f'1mt t 

,...p~ .. oc1tm.a It 1 

, ... ~ ........... =.4-"!. ~Cly' . i.Ut-'1 1n 1~ to the 

!!Scoond at wu ;'!~o o 1tor :;r;, ;e!' O't! mal'(d.n bo ono 

~-:w ucc 1 ~ :. '1~t ... "tnt "1 bl10848r t'h.ab tbe 

~» c tr..-. 0. - 8 1,';1 ·- J1 them ~ 1r..n. l't 

u -.., . n.g hail' 1a a1 tun~ 

t ·t.tu 

- 13Cflt tol'Od .. 
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eca t tetto4 over tll.o c::rtl.V'~ 

ho1re. 

It 1s w1 thou~ 

Th aorao1 surface o~ the labiw 1o 

9ft ........ ~rnnouo. tor1or1u Qlld latoroll.T 1 t 1a 

ttochod to tho rof'l.oxcd allc ot tho t tumJ 

postonor~ it i:s eonttnuouo \Vlth the verAtrel wall 

o~tbo~ 

~ ~ to a uV"-~ donoola' 

eottlcoouo r1tteo, o1 twrtod on tho clorGal aurraoe 

ot the t i'tUrn. 1\ntor!O~ly-• on o1 thor aS. de 

ot tho n.aao, thoro are numl.>er of enailla. 

H~-l:rW along 1 to lonstht 1 t 1s br1 by 

tranoveroo 1'0\"1 o~ ootae. Anterior to this thM~o 

1o tronoverBo 1'0\'r of ,ro:kfmatol.J' su sonso 

points. The apox of the rl<~go rojoote ostonorl.7 

as a moclicn lobo; vontrolltr lt·io ~ed 1>7 a 

• no.rl'O'C'I tronavo~ aool late (~a, 1935.p.ll4). 

on each o1do tho~ 1o no.rrow olonea~ BCl or1te, 

ch art1oulntoo tol'ior~ w1 th tho latroral margin 

o~ tho bneol. J.ato. 'l'tloU xtona. pootoi'O-l otorolly, 

to ~rt tho v~tl'Ol wall o£ tho ~ 

'PO-otor1or]¥ tboy s1v 1nool't1on to tho retnctor 

mueo-lOD, ~11o11. I'loo an tho bon&. Those scl r1 toe 

oro tomod tho 1'ulcruro. ~ b7 Uoyoe,l9"a2, 

p.O,. or t\lltUl'tlO b:f ~~. 193G,. p.1l5. 

- Nonr • 
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:Eloar the pootortor end of thooo oclcr1 toe, 

nl'e t"OO nmall t~everee ~eal sclell1 tea. 

:110 19.@ ISS19n- (F1SfJ.27 and 29). 

1'bc hood 1a a~tacbed to tbc a:ntenor 

l1l0.1'U1n o~ tho prothorcx 'b-7 a shon aeek-melibPGne. 

.A:ntonol'l-7 tho menbrme 1a attached to tho ~twn 

ventrally,. una. to the poetooc1p1W auw.re dorsa1J.7 

and lntol'tll.l.,-J postoriol'l-7 it in attached to the 

Nnesoa doftlal pna. l. ~ ~ o~ tile prothoru. 

on<l vont-~ to tho on.tor1ott mars1n of tho 

protboro.o1c ot<u:uam. 

'lila nock~brnnc 1o ou.p-,ortod by a pnir of 

ltltoro.l oorvtoo1 oolov.S. toe. an oithes- at<lo o~ tho 

ventral ourt.'coo. Tho anterior oelel'i t.o 1& larae. 

. It 1o broad flhd oUP'fca. an4 So 41rectod poetoro­

lato~. 'l'tlo (ll'}(ls m-o roun4o4. and 'bonv11J' 

sclorotlfk)d th:ln tho m1dd.le rQC1on. M:tc:rP1o2117 1 t 

U't1cul tos v1 th tbo boonl ona'lc o~ tho oulxnontum. 

and pooter1orl7 \71t11 tho antor1or ond of tho BOC004. 

cert!.co.l sclor1 to. Tho postorS.oJ' ·sclor1 to 1o 

~ate. It 1o ap roltf.mfttoly one third o't the 

o1zo of tho anterior sclori to, and Uee 1n n 

tl'8tlf3Veroe plane, nt tho booo ot thin aclor1 to. 

oeter1oJ.~ 1t art1culntes \'11th tho ontortor la.tertll. 

~ t:?t tho protbomo1c stomum. Tho cU.atnl region 

o:f the antanor oo1"Vical oolorito bcllro a number 
-of-
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0~ hn1ro. 

!ho aclor1 tea 01'0 O<mn()Ctod to- tho oPSnlum 

end. . to the pl!O\.boX"U bu muscles. Oopbal1o muaolee 

US.oo oa the poatooo1p1tal rtdse. cad BN lnsoftod 

on tlte til"'t ana. oo.oon4 como.al ecler1tee. The . . 

pl'Otes-Bol muaol e.a »1eo tram the prothoJ~ac1o teraum. 
antt are tnool'ted on tho tiro\ corvi.eal. solen te. 

ny tho oct1on. o~ tl\oae rm:asolee tbO lloea. mr.w be 

onondod op rott'nCted into tho pl'OUhol'nL 

~a n»l'Pholoaloal valuo o-f the neck and 

conlcfll ooloritoa 1c \U'1Co~ o~ter,l903, 

p. 326, ~. '*•• 1n the· moro S<lllOHliaed l'mlect. 

at lenat, the lo.bial ~t 1o ~1otol7 1\taed 

w1 tll tho hea4-e1l.J.)t:Nlo • part or 1 to sltol.eton fondng 

the co meal aclen to&"· J.lart!n. 1916. p. 74 • .- and 

~e,,192V•p..e., susgeot that tM head ead 

protboru antor into the formation or t.Jlo. ~ lt 

Qptteam pooolbl o thot the OflMcnl acler1toa ue 

~ol'mOd aa oh1Unlaot10JlG o~ tho nook-mentb1'8111J, an4 

havo no sisnJ.t1conce trtxn o. ~tal st~int. 

(b) ,ms .~ 

Tho pro'thol'GX to ~e ltUttOst and moat 

conop1cuouo or tho tl\onc1c nc(Jl'lOnto. It 1s cl.o811J.¥ 

•41o~le-
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tho boad 

It 1e troel.y movablo. Acoor41n.g to Imna. l934, p. l 80, 

th1e 1s ol)oracto.r1at1c ~atul'O or the Ntbonx 

ot Ooleo terse It io s1mil to that of 

!J;y4rgnN,J.ug nios r... ,~1~ ba De1'leae ,1909, l SO. 

mmso- end moto.thosau boar tho e17tra ODd 

1f!l.ngo reO"?cct1 vel,-. l'ho,- aro oloo 1J' un1 ted 

loteroll7 vontrall7 to rom the pterotborax. 

\'Yhioh a1v s ttm sup-,o»t 1n ~ The meoothorax 

1o sr.K\l.l l' tban tho motathorax. ao 1ihc oJ.Ttr are 

uo looa in f'171Jls th ~ l: m.eeonotum 

1o v1s1blo oxto~ a erna1l ooraato sol nte, 
ov rl .. pod by the pootcl"lor ~ o~ the pronotum. 

Dw'1ns root tho lytra. covor tbo laterol 1na o~ 

th me80ft0tum, mlll. tho entire metano·tum. Tbq 

ovo~lnp tho 1)1-on.ral :.o(J1ons dol'S811~, but tho stoma 

o~ tho mo~ and tntbowz v1 1bl enctmall7• 

t.rh thorax 1o s1t:d.lar to that or JJYArophUg 

Dts;gg.a , ( Ol'looo, 1009, p.l80, p.l97, and plo.te lV). 

Tho ventral oopoct ot the tho:rax or LOlolontbQ 

(Bcrloee, 

1{)09, p . l95. or Strouo • Du.1'okhohu, 1628). 
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l'b4 protllorrut 1a inUar to that o-r 
Y~!P (llc~loo~,l909,n.. 180# J>-197)• 

and (DOl'leno,Ul09,:>-19 , af'tel' 

otrnus - Dul'd ... e1D. la ). 

1 Y14ed, and ia 

ont1roly v1n1bl rt 1e about ono an4 

qutLrt J til bro it r than l . tt Gl a 

tho menothorttt to tho he 

".ntoP1o:r:ty, 1 t ov r l a tJ: o oi.ltctr1or ros1an o~ 

tho su..1. J po tor10l"l;r 1 t OYCrl ~a tho 

moootbor 'lho pl'OllOtum 1o convex, trtulB'\"oaolr 

on 10061 tw.Unal]¥. 'tl'SNl'Verao oonvoX1 t,- 1a 

tJr6 tOP tbnn tho lcmaitud1nal., 1t extcnds 

.J. tersl.ln" to t l OVtll 0~ tho tom 

~ lataral :!no of ·be pronotum 

Dlcdnl.J'. nt . tho Ml to the anterior 

~ TllOY ru;to oubpCU"Gllol. from tho nd&llo to 

tbc baso~ TAlich 1s slichtl7 bro • tbnn OS'Oaf1 

tho mddlo. ':ho ba.snl ongloo rounded but 11 

ot:'J.no&. Tho bo.ae 1& b1-e1mt tee 

Tho pronotum n narw rurescant ~ 

~old nll. l'O'U11d. rn tho o 1 t 1e »>d4iaJ:l-. 

brown 1n t ho m1d4lOJ 1n tho ~omalo the m14dl · 1c 

... l1s;b.t .. 
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! 
·~·""· 

do- .. <lE::-:res;1:tm:t mnrJ:cj.ng posi t1on o:r· 
art3.cuJ.at:!.on of prothovacic coxa. 

1• ... !·.1. ·- 1'-<-~~:-:-o cr.. cl~'lt '"'m.rgin. 

0 

I 

Fig-.39 - Jlesonotum of Dne.go. ANO!Yt1tA VETULA WIED. 

ae.a. = antecostal suture. 
lo k . = l on,_;:t tuo.l.D.al keel. 
ph. = phragma. 

P• b. ··- lJl·e s.l n.r -ur:VJ.ge. 

P• = precosta. 
P• e. = projee·tion on 

which elytron 
l'ests. 

set. = scutell'l.l2tD. 
sc.. = scu too .. 
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111!ht bl'Own, · :r1 th roddi~-bro~ potchoo on oftll.o~ 

· ide. Antero-lateral~ on 1ther 1de theN 1& 

o. f.Wtlll round rod41.oh ~resa1an.J th1a lllf.Ullk.e tho 

poe1tton of tho 1n\omal rooee 'IJ'1th Vlhioh tho 

rotborac1c ooxa o.rtioult.1too. 

Tho Bl'll'roco o-r t!lo pronotum ie L'oin~ 

punot't-1 ~ lnto~al ~ boor 7 • 8 

oot iaol.'OUO punotui'OG_. ortan ~etr1oflll3 placed. 

A 1"rin..1 ot ohort., cloooly t hairs u1oea t'rcD 

tho Ofltorior l'g1n. 

o14co o~ the pl'OllO'twn tum eh&l'pl ¥ 

1n 1n 11M ho-J'1zont41 ·])1 'lbe l ine or 

ro:tlenon ~roaonto tho division botwo<m tcrsal 

and pl CNI'tll restone, 'bouSh a au~ is not prce-ont. 

'lhio .condition otton oocurs 1n Coloop'tera• so that 

a o1ngle oh1ol.d covers tho dorool. and la tenl 

x-ogtona of the protboNX ( D:r:la, l.9M. p. 400). 

The pl.oural region U oe on o1thor ei t'lc or- the 

atornum. and boundG tho co%01 cavi tios <mtwQI'dlJ'• 

'lho ploural outure audita. oo~ in.tomal 

r1 " oro rboant. oo thn\ tho Oil)ietoft\Um and imo:l'OD 

ro not ncr .. ')8ratod bJ' n autu.re. ~o op1et omal 

rog!.on 1o a®oratcd ~ tho tcmum by a pl ou.ro­

atel"Nll outu.ll'o• \'Jhich oxtonaa an rtor17, from tbo 

- outor -
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outor raarg1n ot the oolCal cav1t7 to the 1ctoral 

margin or the bend ctrti~. ~ outuro 1e 

pro ont 1n w!21PP!\YUa pubgpa Po~ (hmd.ck, 

1942, p.40). According to P.:qoa. 19a2. p.9., 1-t 1a 

preaont 1n wol%onjeba xglpgnq Fob. but oont 1n 

LftlhM mA grygSBJ:I!M Bl.onob. 

poetcoxol bl914Ge fran the imertll r ion 

extends po tcl'ior to eoxnl o rit¥ oaa. itlaorto 

1n a lot an ~do of t11G ~1awrii\1DIIr. 'l'boeo 

lie out 14o 

coxae and tho meOODtomum. 'l'bo coxal oavlt1ea uo 

th H~ore not cl.osocl poutor:lorl3• 

plcuml coxal roco an tho outer ~ 

ot tho protboracic coxal c Ti\7 1 absent. The 

innoP Tltlll ot the pleuJ'Ol ~ 1a l'et'lelted on 

1toeu. and otnngthona tbe oute~ wall or tho oo:ml 

oo.vi t¥• At the levol o~ tho outer mt\rfJ1D ot tho 

coxal cavt ty 1 t booocos ronoue, and is contimlo4 

onto the 1nn r BU.tti'uco ~ tho pronotum. A o:oxal. 

p1'000Sa 1& -to at tb1a po11'lt ~r tho t1culat1on 

of the prothorao!C 1 

'l'bc plouru:L- roe,:1on ta clot.bed with 

.... ll.l\l..,ratel.7 lens fino ho.iro.. A rt.-J.nac oc closol.N aet 

-ha.lH boundo tho coxal c viti lotoroll.7• A h"1Dgo 

-of-
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or 1 or ho.1ro ria i'1'om 

m!l~ of tho ep!morol t\Zlllh 

A 11 aolol'Ot1aod ur. 1t-abape4 o'cmum 

ncparntu the oo:ml oav1 tioa. 'lho enteJ!'101' uma 

cl<X'l t-h eoxul cavi tloa, uo aoparated 1"1-om 

tho oplotoft'l&l r as.ons or tho plO\U'OB b:f th 

1«UJ'' mal auture .;;be a nor rs1n 1e 

roflozod. SiVoe ttaol'WOnt to tho no ekmsribl'Oilo. 

1'll po teriox- 21{t!n o.l.oo foma an 1ntomal keoJ.. 

t on tho ooml ctrti t1os, tho tem.um :&.'>l!Citl 

Metansul r plato. It 1 ~ovated on oi tber aide, 

to ~te tb diutol ~= o~ the coza o~ the 

protboroo1c log. A t.rsnsv 1'3o dlVieion on thio 

"Pl te. th COl'X"'G'p()nd!J\f!' 1n~I'l\Sl b-r148e,d1v14oG 

th t ol"mmm f.ntO ,on t rio:rr bas1stomum on4 

noatorio1- £u'l'01ateMUrn.. ( (~raaa,l927 . p.ll). 'lbo 

.turo1ptomum :foroo t lots i'or tho 1lloorticm or 
th '?OOtoOXl\1 l'OC 0:: op ra1 g1o.n. 

On i thor 1do o:f tho Nrc1 tcftlUal, tootomal 

Em1'l Dro3oo o Ooreo-lntornl17• into tho env1 ty o~ 

tho pmthoML 

T11o tori-o-r rna.rn1n boars o tr1nee o~ hai~a, 

vtdoh 4 or ac 1n lenath t<mnrdG tbb m1&lleJ the1f 

ovorlap tJv.) -pootor1or rozion of the heo.d-capaul A 

contirmo\te t.ronsvora hineo ot ozttor ll.alre rune 

- sntcrtor ... 
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anterior to tho oo:xal ea-.1 ties. 'l'bo pootel'lor 

gicn of tho otemum. b um tm pal'tlllel 1'0W8 or 
tronav re hn1 , one au th ~' the o\bor 

Rnte1'1or to tho ~t ~ thO 1noort1on of the 

1meral. 0. 

Tho toooota. 1nto:mal plu.~, tm4 tho 

px-ocootfl BX'O tlboont. Ac~ to ~e, 

l.D3'7,, 9~ t toooeto. eD4. procoeta aN novor 

v1o11o1<•- 1n tua. orttl ~17 having 

boon l o t tn tho nook roaitm- Tho lonal tuaSnal 

1'6a'l o:t th vrotborax tllat ori on tho . 

ram:aotho~, thus become 1nsor\od 

inot clo tho hooU.-oopt.JUle, mld oorve to moTO tho not:w. 

'rho ven•r l<rA.11 loa u1ee hail the 

toutomal una, iwlovtod on tho p0 tenor 

rcg1on of th ~aul.o. 

D!Ja diPS~ ( 1go..39, 40 ond 43). 

'.nlo OOtJloft% 1G tho otlall.oot or tho tb:roo 

no tD of tho tho~ At'teJI' ~ of th p l'OllOt\n 

and tho ..olttt•, tho tur:l lo na1ble. I t ia not 

c11v1dcd into eoloritoo. 

Tl.\0 Octl. llum 10 Oflivol. tl'tUlOVOX'O~ 

itl!>l'esoe&. !L'he l.lhtorio:r s1on 1& 118htl7 eclerot1so4. 

.Antol'!orl.y thoro !o n short mtX\1 longS. t\ldJ.nol l:ool. 

- 1'ho-
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'l'lte poster:tor l'Q31aa. wicb 1a notmOll.J' expos'Od. 

1a heeV1l.y eclorot11'JCCL J)l)tb roetono nl'O al16htl.N 

10ll(J.1 't\ldtNllly COOVOS.. Tho !)ODtor1oJ1 marsm 18 

l'Udu l1oatod, oo t.ht t tho proooutla o~ tbo 

mot.nt~~ 1a c~lotol.;i Ob1lCU1'Cd.. ·A mcibrano 10 

o:ttllchod to tM.o ~liot\t.ian, and eQJ\1\oo\8 't'hG 

otb.oroctc tc).'8'Um to tl p~ or tho 

motathora& 

At levol ot tho tvan&VO»"Ge 1'00a10Jl. 

t11o ~ lo n lanei tu.d1nal ~1<1& on e1'bber atdo, 'but 

no &uturc. 'lh nnoo110-l teral Ders!n on each &1do 

ic .. .~roduood aa a ~r ' ' w14h lice Bl..oAg tbG 

metnthor~ic proaoutum; end 1B cloDCl,. unit.c4 to 

its ant(lltior engle& e t.UJma rop~e~'t tho 

d!:'l14o oO'U't\U. on o1 t."or side thq ros an 

out a.t~~ 41 atod !)ro;loetion. Ubon. wh!cll the oase. 
ot tbG ol.Ftwn »onto.. 

~ mr::menoturt 1s ontlOr1oJ-l.7 b7 en 

B»eU to ontoiiG#:tal. ou • ,fb1oh o~tes ott a 

nnrrow prooouta h<n tho nt of' th meaono'tU"at 

Tho antoeoatal outuo fo a ~~ rtGBe. 

Uhlch 1o !JTO'Qnocd 1ntoJ}no.llu to f'om n transvox.o 

~ which cxt'f.mdO ro., como dlatance into t.1t 

mosothol"SX to Civo incl"'Qood s~nco ror- tbe 

- ottacbnant -
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ttnellnont or tho dOrotll loa~t\141nal CJ1.18Cl 

lbo p~ 1o otl'~d b:t ob1 t!Jlaws. otJllip, 

\Thioh £o and 1n\'I:Or48, from th baaca 

o• 'tiho llnoar soutelltlJI tU'Iillk 

A l'JQD1l l1no r 1 ~1 te antor1cw to the 

tll't1aulotion poJnt o.f tho el,yb~ f'ol'JDB o. pronlu 

bridge, bot\7C)(]Il tho lto1'1or ancJ.o Of ~ 80Mtual 

Gild tll() iatomu.o. 

Tho anterior l'GLtion ~ the aoutellum 1a 

transvoreoly ~ee, and benro a number o~ Vo'J.7 obort 

"PQOto~1orly dirootod haine ..rhe posterior roBic:Jn is 

without hn1x-e doraoll;v', anil io GparSelJ' punoturoa. 

Dl& rodUplicnted pooterlo:P ~ and tho lntehl 

~. llAvo a vesti'iurtl ~ modcl-etolJ" 1.ona haira. 

i'h.o l ottJro.l }.')1"00 oo . ol? tho ocutellar an:na o.re 

~7 sotuoooua. 

1,_o ploul'fll. ~ on 1a divi<lod into an 

oub-l'oc~; a trianGular BJ.~Ga le marked ott at 

tbo baoo. An~l'iozal.J" tltG i.l01~1 atltJ].e ls rot"ttl4e4.­

tho boonl ~e 1a acute. ~ ventral mnJ'a1n 1a 

concnvo end 'bol"-01'8 tho otolmJJlle, Tho opimoron 1e 

lOJreor trnposso14al.t the doroal 1J'OG!on 1a at 

right anules to tho roct. poatc1'1or- mam!n 1a 

broad]s ro1.'l ~, and ovex~l€mo tho ronoue 

- eo:nnoot1on -
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Fig.40- Pleura1 sclerites 
of Mesothorax or Imago. 

ANOM.AL4 VETULA W!ED. 

epJIL• ep1meron. 
epa.= episternum.. 

ms. s •. = mesothoraoict 
stemum. 

pl. a.= pleural arm. 
pl •. O•P•• pleural coxal 

process. 
p)...s. = pleural suture. 

pl•W•P•~ pleural wing 
process. 

~~-----P· 
;~~----~ ...... 

a... n . w .p. 

2. I""·"'· 
I 

Fig ... 41 .. DOl"Sal view of Matathorax of Imago. 
Al'10MALA ,VEIUJ.eA WIED. 

at. e •. = antecostal su.:eure. 
a.n.w.p. o; anterior notal wing 

a. ph.= 
1-n.,w,,p., := 

pl"Ocass. 
anterior phragma. 
posterior notal. 

p .. pl':t..ll 
pt.n. 
pt-. b. 

wing process .. 
= poste:~.lior phr~"'TTn.~ 
= postnotum. 
= poatalar bridge. 

p:r.. a. = prealar b1'10.ge. 
prsc.= preseut~ 

P•• projection oloeely 
UDd. ted to scutum 
of mesothorax. 

set.= scutell~ 
sc .. :;: scutum.. 



-180-

connection botwoen the mGao- on4 metatho~ 

~\0 bas o£ tho ep1mc:tOn 'boUl\de th cdxal oo:vt v 
lntoral.ly. lbo pl.cural suture 1 arcuate; 1nt.emall.7 

1 t torms a plOUrfll r1 It oxtondO 4oreall7 hOm 

the antor1or ll~Brgm of th mesothorao1o coxal cavl tl'• 

Tho lotJOr o<lGO o1• tho pleural ridge tol'lll8 the pleuro.l 

co.xal proueao i'or tho utt,C\ll.ation o~ the moaotb.oraclo 

co ~ plou.ral am 1B 1 tuatod &p1NX!mato17 

half'-wny ol.Oil(t the pl~ r1Qse. It pro~eota 

imrardo and orwards, on<.l a1voe ttachmellt to. aNSC1oa 

of tho ol.YtJton. 'rho pl.eo.ral 1dl'lB pNOoH !s f'ol.tDed 

tlw ~ r rottUm or t plouftl n~ It sorvoa 

o a nurmort l:o'l! the elytron. 

1'boro 1D amell aubalaro ae1or1te 17tna 1n 

'tho p1Mlr81 rene, aoreal to the eplzao~ It 1a 

onnectcd t .o t1w oecond OJd.Uar.; aol.ol'1t;e o.~ tbc base 

ot tb ol.Ttron. 'by a l \h1n tondoA. Solor1toa 

1.:r1ns 1n tho tllOClb~e 40roal. to the plftl'On are t rme4 

ctp1pletll'itee oolloot1vcl71 by ~.198&~p.1M. 

no 1dcnt11'1oe tbo a.ntenos- ones o.a 'baaalaNe, tho 

poatorior ones as suboltu'ea. alaJtee aPO abaont 1n 

!~a. xqml9 riecl. 

Doreall3' the op1oto:rnum b us number~ 

11.01rs. Tho eur:raco. oxc0pt -ror tho · trianguloJ' oren, 

- boaro-
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bof.U'O. rmort · hail'a 1n a'h.nllot1 dopl'etJoiona. 1'bo 

uppor eur.rooe of tho ~r.lOt'CI\ is cl othed m· 
del1o9 ho.ir r tb.O ~1dcs b tll' nuroerou.e lon6 

ooto~orly dirocted h ra. 

,_"ho atom.un ta "Tn-~ocL ~ oma bound 

.. "'lo meoothol'a.o1c coxol Ctlv1t1 terlo»ll', and 

a~ tbo cp1st~~ on otthor s1 

11 gicA ov ft!t coxal oav1t1e .. 

~o mod1an 

It 1a 

xtcndod on 1 t.bor side to Zot'm b1'084 concave 

sh l'f to tborac1o ooxae. 

moo1an. int"l.ecttan o:t tbe atal'llUm .rorma a 

T - shor,od Cl'ldo8kol ttU etl".leture. It is at che4 

to tho otem poator:t®l7 b7 n ttV''-ohaJ.>OCl bane, 

and Glltcl'1orl$ "'by s tronaveno m on o1 th 11 ide. 

T' ~ anna xtond tol"'t''Il'd into tho mea.otbomc1o 

can tv- ':".xtomoll7' the stomum 1a Un41vid-od. It 

b rs CL 111 ~r o~ d 11oate poet rlori.T 41roc~o4 hn1ro. 

'i'1J c do n1. l.on; tu.d1nal uuacl e& oxtcnd from 

·~>~m~n of tho :J.Otntb.oftlt to tho pl\Jtoa:ma o~ 

tho otl .or-we. .\. v trol lcnti'i tu41na1 muooles 

connoot thfJ ~toot mal o~ ti:J.o thorax w1 Vt 

th~'le of tho prothol'QL 

:DlQ Qo'~"Se (F1~41.MJ tllld 4:S). 

~ :matathorn:x in 1 mo 1n conel.tlt1on u1th 

th d3volo:r;m.ant ot tl'\c 20 ~a t.h ch1 j! ora&na of 

- r:J.:Lght. -
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into .. 

M<.\ tJw x-oeoatn of ha f117&t abd«.11nal ao~nu. 

to 1:'0 .. r m ptorothorruc, tho vel..opmont of 

L-n~o 1'1, ~e fOl" tt chcMml l.oto~ 

procoo i'or rtlt'll. M.on o tho ~ 

o t 'fidod 1nto the three 

aol rtto o~ ~ tl?io t.'lf)ftf;Cio ~t. t.he p~eoutl.D. 

,~-,or~-~ a toll ( '1934,~ 481). 

~e't.'M-tts eono1ots f a :r a'l7 anlar ed 

rtteeos t. ~ , tocoa end of the nnt 

.19S7, p.48). It 1a 

O'n-n-T.'IW'l ' 1n Uut 1116 

entb o~ 1, (lD'ns.l9U,p.a7). 

I t is l:r r\ or ll rnotanotuz. Accol'CU.n(i 

'to ,1927 • Ult ia ~mea. t o1thor 

ltt o~ 1.0 uco.~t. t oontt'Ww tho J.tui ot w1na 

mue loo, to giv tncro od OUJ'l.. to tho tol'IJW1l tol.' 

mnool e t nc t. 

Tho on.tecostnl sut'll.l16 1 aemlcSroul.ar and has 

oorrospondine 1n m ru tecoatol •1~ I t 

e o.~.too ott norrow !)rocoata .fl'Om tho ant•ior 

mn31gin of tho torgum. 1o develOped £rem 

tho anteoostal Pidge, fJil(]. pro3ecto into the 

- m tathoraoic -
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motathorac1c cavity, to give increased suP.taoe 

f or attachment of U1e dorsal longitrudinal muscles, 

The prescutum surro'tiDds the anteoostal suture 

l a terall y a:n.d po.s'berierly. The median regiont whieh 

is coveroo. b y the mes0notum no~l.71 1a mem'branous, 

except ror a narrow lightly aolarotised poste~!oP 

atrip.. The lateral ~egions arc more heavily ohitinised. 

The anterior margin, adjacent t~ the prephragma, :toms 

e ventral projection on either side, whiah is oloaely 

united to the scutellar a~a ot the mesothor~ The 

prealaJ? b1•lld,ge is a smal~ triangular scler1 te between 

the prescut um or the mete.thorax nnd the epis ternum o~ 

the mssothora.~. 6nodgrass,.l92._7 ~P· 52, states tha t the 

preacutum reaches it~ greatest development !n the 

metathorax oi' Coloop·tel"a• The intersegmental. membrane 

bet oen the m.eso.- and metanotmn is e:i.'tli\t~hed to the 

antecoeta. •. 

Th@ scutellum 1a a mediru1 s~erite~ postevto~ 

to t~ proeoutum. It 1e bounded on· eaeh side by a 

longitudinal suture, which separates 1t hom tha 

scutum. 

According to Imms, 1.934, p-.4811 the scu.tellum 

of Coleopter8. ia median. and divides the scutum into 

t wo separate plates. ~Che s cutum is large and convex. 

The 1nner surface of both scutum and scutellum is 

... divided -
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dirlt7..~:~ t1rt b7 r!d;~en ~OX" .t.'IOl~ t~t. The 

.. ~t }1~· t 1 on. h!V\::riod "". ridge, 

th the D.!JO~ ottt\1.! to ·l .: ( s tcl. ~ o:C' the 

t<, to b &ao o'£ tlle anutu:tn. 

1'l:d.l r:Jin ct£ auut.1a!l ut the 

lev J. ot th 
.. or t 

n-roduc 
., :; 

l te~ ... 1: 

!l.Of.nl~ wiP. ' :.')l'(JC . arul . ., . 

t.m.t rior~y. 10 . ~Jr i.h~ w 

lrrt~l't'J .. ~ -:'. ti~n oc th 

·:t.~por ·a J:o r 

.no ~i'>.lt. !or ~ ..... ~ o 

roecutum. 1o 

:Jl~C The 

an nt m. ,.-
A..l1. no'J 

:).. ;lcll v t -~ ~y-. !t 1a 

i7c.i:' ~ sol r1 to, rod'! oed la~ to 

~ttr&l bri , \lhi\:J 1 e·'"t ll to the <lorsol. 

~ t 1.'1 e,~ ol tr.I'Jbt1Slle• b t ~ th 

th ~ 1 a'l ohed to tbe poetorio» 

~ o'J: t poot..notum. 

&\ ~ 10\U"t\l au U' !c>l ~ om~ n ;linu t" oow:'O 

f'l."'m tbo ou~ anw~ol'· mgtc or the mot ooroo1o 

CO Onvi ty to tb.o plOtlra."t !:ru; pl.~OOl";. Int01.'Aall7 

-it-
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FS.g-.42 • Pleul'al. Seleri toa or , $ta.tllorax ot 
Imago • 

. ~QdAl~~ ,ml'Q~ WIED. 

e.epm. = an<tp1meron. 
a~e. = ar&opisternun.t.t 

4.-tn. X!: a.iac f o'!! inuaclc attnebm.ent. 
1.. t-b~ mp. I'# t:t1.1st. ~'bdom1tl~l optraole. 
k~ = katep!meron. 
kGI'S. ~ lt;~.t<miBtamUtr. 
pl. S. =. pl~BJ. Stltu.t'e• 

pl.. 11 n. ~ p l $1tre.l 5.nP. -p!'O<":t'}Sfl• 
pt.b• =- po&Wt.U' b t'S.(Ige .. 
P~· a prrepa1mpta~ 
sba. = eubal.Ql'e. 
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1~ totziJJ n leurdl :r1 c. V llt'Ptll~ Ule pl.CUl'al 

CO;t il .. ., :;)Cijo:.: ... lit:1 "' .1f1'1Jln ion ~ the coxa .. 
w1 th ~, o ~lo~ l-e ':lon. It <U.vi o tho .. )l$\11"t\1 

r c;....an .t l'tle r .. n.t J'l!'>-"1 trol ~1Btamum ~ a 

~ ~ Q'.t)L. T11 opis "r.m.n lo d1 v14e4 

into cntro.l .. ~'JG" 1o .. n . ~1'0 cmcp1oto).1JQ!l1 

th ~1cc; u . into P9 ter o~ tc.vi..ne~ 

anter1o1~ tmop!t~ {c~ t.m.,l909.) 

a;:. ~ ·"'iniocd ocl -. ito, tthi oh 1r. at cood to the s tomc 

al. 1 t~ v ... iru.l l ~"lC ,'- i' tr1 ~c.... ~1tttc'ftlU1Jl 

1 tt.'l:::lto.:.. t~ ~Zltl l81• ot t7 

ltlreo ce • n lieu tho 

~ nttoo "'l. 

~.u\4 tn ~t pootenor 

ko. istG-:n~ '.::!lc pout· 

· I'ioza mllt'Cin of tho 

' al'1 ::; f'ran h .... ~~W!Wl 

~"~ ~ tald oxt to tbe 

'tnt :Jttrl.~ ll;i 1 t ~Q:t!U 

1.--!or plourol win~ muaoloe 

et~o~ eel rito 

W. mglo o~ th 

'll br148o 1B ttaohod to 1 ta 

t-.~rior dtJ:r&~ cmr:fn.c Tho · imoron oxtonaa rorwurde 

:rran the 1~ r 1'~ n of t t Xti011 maram ot tho 

ka:to-.otl! . l t !.. n lllll"l' \~ 1 tloro aelmto. 

eontinuoua dint ~ly with tJ, ., l ~ rin.a nYOOeas. 

It 1o bottt'lC.od doroal~ and vonwal.l,- b:r ~rc:noua 

- orcas. -
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aroaa. celt}rit lyjnn ~ on th anepio mum 

and the t:.nt ero-dorGnl GnBl- o:r \.he f'lll.C'j?1:mel'Oil 1B 

poes1bl.y rt or th~ v iaor c subola:-e • Q r 

poni;r) rt;rtoron, 1.a n :lcl.l clorite eituctvd 1n the 

pleural _ or o t e i>l!<ur~ 1ng rooeaa. 

~·,zr t"l t t>': mibalare 1a 

nl. ~l~r1 t in dult tnsocta. 

!liEJO tor attnobmen.t of the 

1 1Tl£ nt~ASOl 

Th ka\o".'11st ct'!\Um 'hns n v uti 11re o~ long 

1"\h au1 aeu ot ~a ~ta ..... l)1 

th ..,\.J 'ti t f!ly l :1Il.C lm.~ r t •iO 

ton 1 oovo... " 

on t·'lc en~~ ron 

Th otos-ru 1 ln. u • It io divi!ied into 

t tot r 1caJ. .. lSlv a. by a -"J. ltornal grooTo, 

_uch m~u .. !:o t..! po1u o r. ~t ~ .• 

mot aootomit c n,l930,p.ooa, eta s that 

the e.avclorcn t O't this lonei tuuinsl. auturo ie a 

r 1r4, Ooloopter Antct"Lll"l¥ the 

stornuc 1 bl .t-r;t..r.,. t , . .lld bow.ula ~ m otlloJ1401o 

co~l o v1t1oo. DO toriorlj. ':(.l.G aternuu cl aoa the 

rlOv~th()rf'c1e co~rl cJ.. vi~1 o rn. n.~.orlJ"• .... 1 to 1ar 



b~. 
ent,. a. 

lath. on. l,..al).o. 
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kopm. 
1t.epa.. 

ll.W .. e .. c. 
ms. e;;m. 
mo .. ope. 

mo-e. 
mt.o.e. 

mt.a. 
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ptt.O. c. 
pr. epn. r. 
pr. BJ\Get t-. 

pr.s. 

- 15Ga -

. .. 

::: baa1atemum. = entoot~Jrnnl e.nn-
= fi.ret n1'P ·tlvJ!i" .. ctl.~ ~!~olos. 
e fitJBU abOOf.lint.:\l a·oor~ 
• tu~1.otom.um. 
• ·atopinleron. 
:c1 kato-otet.em111 
= meoo~hHvaoic ooxal cav!t~ 
= 1uc ot..~or oio -:':llil ron. 
~ mosotho~ncic opiste~ 
:::: mosotoor~eic at-e~. 
II:! m.atatbO~-.ae.aio OQ~..al eavit)f. 
= motanno~eio atom~ 
., pltn:U'Qste;'\O.al au ii..:we. 
= poatooxnl b~1age. 
~ pt>ono .,ttm.. 
:o p XS(.··rth.orpo 1c 
= px10tho~.e1c 
.e nrotl11.1t-~1rd.c 
~~:;: i>t'othottac1c 

CQ~ol onv1 t~ 
epimel'fll 1'0gion. 

onintor:n#!ll :rogi~ 
ate~. 
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ndn m. the coxal. viti in e:-1nuate. ~o 

inl .... r n l' m:t.1 tion poSAt ror 13\e 

di k r l., 

T! nr.tCJ. of/' oJl"' ·~c t.io 

o >: -" .~t.~ .. .:be 

aJl•(tC\oo l JO MC l:r, :.C 

!n Ct:'!UJll m .. !:f • t.\r .:>f tl o matel14oatol1Ute 

1 .. ColOOL)T.tf'J a tat tbn t the 

1 · 'UJ" Jd ....... *,.,,..,."'". U.l ~11com1o. 

. ..; :; ,. c ·~· , - _ i:.o "ior and o. pon terior 

I t) , ~, ra~ u. lo:' l tucl.S.nal JDW!C'l e or 
r-- .~ nl 1zu, o~ 

c . ldl ·.~.on · · ctenetio 

0 >· 1'be ,.. tl'll 

hn . .. ¢ul~.. Q th : clou llll1on or me&Oo!t and 

~ · 1 .. • o... ii 'l1oe cloa togothot­

._,..,roj'··.· lloa o£ ~t) ootatuJtoa. and arc 

eo· . ~ ' ho : .., i'·Gtc!it ~ a b~ short muscl es. · 

_ o "' :rJI ol _:t;<;.l e first abdmnS.nal 

t 7to t.· 1.-c.:.l 3ro • . I t al.loms tll.e ab~ 

to no· .. "'u on thv f.JJ.OlVt.OO ~~ c.or....,o-vontl'Ol OWJC.lc 

- oro-



·e.r~ :'.!ll"Cfl, o. !llmoot fill tho aota't.hoJ'acie 

o_. il t Ttl y ·nil 1: 1tte tel'gum. to the utemum, 

1~ ~J 1Y') 110 tl)otr.,mal. t't"'Otul.~ owel"f'ul 

etom.-"lO'lml ll!llSI.\l.oo ~ ll tho r.tetathol'acic cant,­

von trnll::r• 

4;-.! tlnd. 4a }. 

T ~ arc t o p 1ro ~· \1\oracio ~1racl.ea, 

the nucibo tt~ .to ·t;ypio ll. o, the tho~ 1n fWlP04Il 

(Sno~ D•l927 .~a ). .. f.'"il'Gt. pD.1r 1o -ventrftl. 

It l!.oo 1n 'th l'lellibr tho po:otier1or r.~ 

of the prot.borLJ.01o (LOXtlO tho 8ntor1or marsSn o-r 

th me o te • It 1o u ~ b7 tho ~bnoral um 

ot tho rothor~ Zlw aooonu pair 1s lateral. It is 

sitoo·· in 1Jlc · 1'tm.O botuoon tho ep!Qe~ ot the 

otboros enu. tho · hooron. of' the motatbo"ax. It 

is entirely oovox by t:no .tolQ.lJ~- Aceol'd1xls to 

~,1QOO,p.40, &uco1ld pnil' ot sp11'1lelee o~ 

ndult COloo tore is ormod .trom tho small ch1t1Dous 

d1ooa o1 tuatod bot tl\o no- ond JDO't.tbonclc 

D•427'• s·~toc that tho thol'Geio opiracles m1srate 

0~701'<1 ~Ul(J doV lO}i.nalt. LO thol'Oi"OH tW.ntdna 

- Both -
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. i)t . ~:t.ro or C"'il" el':' r;.., trons'\foroel.J' 

cy r 

t o:r ch oplracJ. tho r.- · b QOmO ohaUow 

l:t'fk~ul "l't at1~n.":l• op"'"'._""""'' to th s sto1'1~ by the 

trl rll1. () i ftn 

OP1~1oo 1 a hart nltt t, 

~~1Pt which l nii:l't1'h 

th '1 of th1 tr1 

~ ch1tWeo4 

o the mt2!tbrano at 

~lw t:a.ahoal t c. . 1. t , junction o~ tneae 

la ~to uive 

\1 11lc ool 

t:vnn • arj s d1 1 of the accond 

oh or. 

~a lip at' to coo ll !l ~ ~ opl;rmclea lU'e 

clonoly ":'lrn.xi! n td.th tho 

nurround11 ~ e 'li:ttun ... 'l'!VlJ o-,\"1""'4 roo~ into tho 

t~Mal tZ'U..~... 1"horo :to nr 

th ~ fliZ~.J oi 

~ ~~ ~..1!1£-~ 

( l ) _.,kc:;a~ ( "igs. 44 - al ). 

'lho7 arro ell dovolopo4, and p ro,3oo't beyond 

-tho-
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tho 41 t al and or the ~ ... 

t thorao1o 1ep 

tho lonee&' pair 

'Jhe 1 ~ becc~ 1uo amr~ ntronacr ·tr<xn 

p -to y ~ oc1o~t1a 

!.n ba ~o • 

u -'ltt~Jtbo 

l'U~tl t 

Q~ t~, ti~ 

~" t th t C.U.ateJ. end 

.a.·u .. ML.L~~ Tho t1l>tao 

J.~ v 117 cm~umicu 1ntl 

J'l ~t o~ th ~ bo tlo that 1s rtslbl.c iloraall~· 1'1 

..... o e lct:;B tu\i_i:'o ll.y T.!ley ON 

~c, th~ me ... ft .. ~l"V"\'I'IIA" 

~ :: l t ... no 

colmne. :r.... ..·~ al 

~ ~)(W~' 

r 1 

1 

m 

1;h 

l 

In tbo 

or Cl 4n1'k r0441oh-bl'O'W'D.. 

n ~ the prono't\Jn 1n 

0 a llghtvr colour. 

'm tho 

t thnt 

001· 1n h ~e bo ob orvod 1n VOP"J dii')·eren~ 

1? ur col . tor 1.a. ttw 1>~· ana. eotlw»ac1c 

~ 1r or l..o * but tb tho7 81$Q oela.om.or .... 

- ~-



0 .,. ' 

I I I 

a. ep.-c nrtieulated apv a. 
e.·. :::: co~ 
cr.1. = cmpoa.itlmi 

-::. ~! f c:.:ro.r o 
1. e.= inner ole. 
"'" ~ ,., . ~~ ,,_ ... ... .... ., ,....., it -. ,, 
J U. _. :-_ !.•.!tA. .. V·;.•~ . ..l. ;:, ; .L • .~ t l 

o.c .. ~ 0\tt er n:tt-lW. 
t n. r.= :>t",:::':"'."','J,. 
t b .. ~ tib 1~ .. 
t ro ::: t.~·-:'\C'"'f"l"'~"':"'• 
tn. :s troeban t 1n. 

Fis• 44• PNtho~ae1o Leg er 
t~el e lD~tSO• 

MQWtA ,~ fiXED. 

tb•= b14entnto tibia.. 
eX.= OO:K~ 
a&=- ~'t.llll. 

-~'· :-: :f'QtU(ll'. 
1 . .... t.n.nElr clatt.­
o. c-~ out er cl aw. 
~sao tarSl1EJ. 

~,1.,. ::;. = tib f.al S'Our. 
tr.• trochantel'• 
·;;n. :$ t roohsnt 1n. 

0 

I 
2. m. . .-n. 

I 
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TJ'lo oox~ ! z the ae t by rilieh all ~ 

!l!"li~ etf l ecr" ,t ~nl t c ld th the ~· The 

protl\o~c1o oo oxt s thro~ tho coxal om,,., 
oo e.vt1oulato th n ,roccs.s on the 1nner surtace 

oi! the ro-t;hoJMX• al.l'O Bal'ibetl. The 

mcaothor 1c oom nr~icul , nth t..'lo coxel process 

t t..~., ventral ext y of :Ml pleural ridge. i!le 

anterJor J"D.Opgin o~ tho motatboracJ.o COX9. i e ttached 

to the oo1.ra rooess :ty and to the t-ol'Jmm 

d.trstalty. 4l e '$', ttl"'C larg :nil t1 t into th~ coxal 

cevi t1ae. ~ y 

!'..> l , ... J. to i"Orrl ''.he ba'J1c:oota. 1!1~ are woll. 

d~vAloycu ~.n til ':ro- ond tJ o~aeic l~ 1'he finn 

t ()~ tho OOXL" w "' tc nr.treins o~ o coxal 

~PtVit:t ~8 'lll ly 11r\it or..' 1n en an.tero-

!'n t M.~ c'\11; t1on. o movcnant 1e very alight 

i 1i t tboJloo1 J. ~~· I' t'loo inc tc B:rl.Od(.'!'88s. 

1.927 t ""- 73, ilmlov.l'bl m · t110 . oie coltllU are U8U8l in 

~t col.oo'pt 

In th prtttll<:>r oi e l ~ f: " f~ movSDOnt 

tA i'f'eet a. by fllll of rro. tor musole,. attached 

to t ho tergu:.m ond iuc, rted on th troabentin. 

laekwnrd JX)V t. ia ofi'ootod b:y lame ~tor 

~ltt , hich &:r1oo on th<J t eX'L., Jt> and are 1neoried 

-on ... 



on. tho t ~ nn.U. m; ttno lB 

1\y ot tJ:\0 ooze. 

OQ o~~to log arise 

, tho tcno~ 

en~t m.:a ·. tl .~ 1r, or+-.44 on tbo poetar1o~ 

l.\l111. of tlLo o vlt ot tho oo P1.'a'!IOtor Ol\4 

. ~el c o~ t o~cio log ar1ao t 

th•~ fltroa end t t • ' '1; 1"'ol . r is 1Da ned on the 

... n.,or.•ior .. ~ nf} 1 <t postertor l1lQ1'g1n 

-1' ·~"' .P"¥4f'" ".-r ,~ t'-'- ,..,.... ..... ...., ... \,; '"., ....... t...., ....,,~ 11-J.U W>~ 

.() ~o t ~Chnnt~n:'ftl. bJ.DtYe 1a 4icon4711o, 

poa · 1ot~ t1 llation pointeJ 

mc"Tm.e.?'l. ic u l_.l.'l .. c so a dorDO-VGI'ltreJ. 

C'.1 ·ee t1 on. 

1'ho t~ehentc~ 1 the b .. sel o @1]6nt ot tho 

t.~opod3 .. to. It it. ~ !1111 l. . "'wqs tho caae in 

th 'l<!t los- ( .:n.Ol'lar o,lOOIJ~ 197). 11le pl'OXSmal 

a ;) 1iiAt . illto tbu Otll. ae a ~ t>!'OO.a ~or 

It ~ _ few hairs d1 tall7 

. ~d mo~ ~li~~tti -Or\{\ p1"0%1lnaJ..l.Y• It. tno.roaooe 1n 

;100 f'l"'m nrc- to met tl\OXtQ~Jo 1 

in J'lO'Vcd b:t lGvet."lr 

l'ot"!:!..r r:r1 on 1n tho ooxo, '" nd 1s 1no 1'tod dorsell¥ 

on , ">ro- :!0.1 - .:!n of tho tft)r..J\Onteli'J tho latter 

- orJ.ginet oo -



!?1!':'• 4(1., ... Met1!!r~hor ~1o Lett or Halfl l:rrlago. 
~.({~~;_ .. v;:itfl~ ~~ 

S.GP• e Ql'~i6\llatad &p7J.~O. 
ex.. ·- ~o:tn. 
a'<llt a ~n~ l:®. 

:r... , f en 11,.. 
1 •. c. :r. i!mer cla,,-.. 
1,. ,_)• :« 1o'b.,.tc ~~o~~t"1fl of ~o~ 
mt B• ~ mAP[3L"1.~ll &pinoi:,. 
o. "• ...., 01.:~t Jr al. «:. 

'lib. = t 1'biaw 
~~:tl'" = t~)el'\~tero 
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1.oh v 

tibi b,. 

J.'O • e. d, . 

t1b1 

ttl t l ul 

obl1QJ1el7 

~ · taco o~ tho r r 

.l l)O ter1o~ 

t1b1 

, 
t tho un.a.er 

t i 1 

th 

is c.\1®1 l ie, 

t1o:l. l,10tute. 

1s 

t ~34,p.481). 

rmd SU])tr1 

-tho -
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th~ f.nne tlfl~~n D · :l 

d on 41 
' · antnlt o1~ 1ih:O l toJiel 

Th l.rrt'. i: oa~ · oro Mt as l'Obuat 

~. *1~ N.tth .. ,. en·t 1as a dt.ffal'®t 

t.; Cl a CO , 'lC :C I+ 1& 

~~~~u -~ i an t~~ 

Tho (J to.l · .r01n 1a c~'"V 'J 1.0 , · llOP margin h&8 

u 2;~ • tootblJJ.to ,, .. .I'Ox!.rol3.t el:v 

elo1 ,., l t · l. • t 'to tbo p!'Ojoction 

~t tb.oprotarsws. 

b rJ , l..,N e11o 

t.liC !>flOlfl!Cii~ ot\!1 

inner msrg!n 

rn J •.:»:1D1 l:r, two h&iftl on 

nd e ror J. lo '\..~r baiPa 41stftlll'• 

~r;:... ~J • one lo: ; bn!:r on et h r e1 o~ th a•DDOn ' • 

and one on tt· lh..,c,tor1cxa ltg;l 

... ~ o ee., tntteUS flliEJ oannoe b )"' 

m ~'ho;' tl.o no · havtJ 1nd1v1¢Wll wscl oo. 

·>v tl"w tn.:..""'D'.lS nn ' t\l.fZ 1a ettoct«L by 

lc~tntt lln<l o.rm :-oo:J.O. nr."n.nl , ertainc on the 1b1a. 

'ho 1)Bfl o~: ~ 'fl':Vt.ar m mmk ·into th4 

t~~- ·:U.nvl ~::-tion + 1iho ~ lPth tarBal. ~t. It 1a 

c~o ~:JO ~~ o:'C f.ll . 1nnoz;. em. ou~.r ol. ,. llle1Uea 

~J.. ~or plnii~Jt · 

It ia 1t .1.l::w t-o 

t.i.:t~ 1 U&as , n ., P <.l~ ~ul:nlll. 

thnt o-r ~!AAf~ 'V\llS-.l£1R. ~ t 

- f igu.l'Od -
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tolJnao 

41.t:t'cr tram tho ololonthSnae 1n having ol of 

a.rallolJ the innor 

ol 1a loncor tl\an tho autor. ~ e.1"' curYo4a 

Tho 1nnor cl.0\1 o~ tho pro- and moeothor c1o loss 

1o clott 1n the :ta:lOlo• and oittplo 1n tho mole. 

Tho olaoo o~ tho tl0totboroo1o lotJO 1n both onnlo 

ont.L melo al'O otaplo. 'rho :tlomr plat 1 situated 

bot woon. o.nd pootor1or to. tho cl A pul.villua 

1o to ed on o1 thor oit.lo -r .t l1o ant<>rtor mar{Jbl o~ 

l&he f'lomr pla J h is at cbod to tho base o~ 

a claw. Tho anpo41 is rooooo ot tho dlatal 

mo.P[!in of tho fioxor platoJ 1 t l1eo bc'twoen tho 

b of tho claws. It 1a lat roll¥ c roesed. 

Diotally it bcnro ono lone and ono· ehort sota. 

'lho trochantin io a 

oclor!to, mtl'Ox1oatoly one quartor of tbo lonsth 

o1: the ooxo. ~ an tor1o:v boeal Gn61o 1 attaohed 

to tho 1nnor ourt'aoo of tb.o l)Nthoras. antor1or 

to tho articulation point ot t 10 coxa. The poatorior 

aaslo artioulatoo witl\ a ooJll4rlo Qt the ontor1or 

~of tho oo.v1t,- of tbo coxa. It 1a attached b)" 

membrane to tha anterior .)rox1r.u:U. m4ra!n of tho cav1 t7 

of tho ooxn. ;1 tb Tlh1ch tho ll1')0X of tho trochantin 

- nrt1oulatos. -
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I 

tb.- = bidtmtc1t o t:ro!a. 
1« ,, . = cle: t 1:r .. n~n." ul:-~w ... 
c~ ~ CO.Xt~ 
~'!'l.... ,~,..,..,,.., ... "',....,· 
, -.... V' 'I.. ~~~·""t"•~" ... .- ~ " 

fe = :tem!J.~•· 
o~ e1 ; = ~.·wr.t'9:r f"'! 1 ~.-:. 
ta. ~ tarmto. 

{;'b, 0 • ~ t!ilJi~-tl. TJi ·t •-e 
t~. ~ tro~hon to~ 
t n. "!: ~::-ocl\ctn·~5_n, 
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UUCUlnteo. Outmlrd17 lt 1s raised to fom a 

median long1tutHnal rldge, Which thus cl1Y1des the 

sol.er1 to into t'WO approximatol7 oqU&l hal voa. 

Tho coxa 1o tho lcmaoot oeaoont ot the leg 

in tho fbmnle. In tho malo it 1o pi'O%tmotel.7 

qual :tn lOJlBth to tho t1biaJ thoy oro longer tbatl 

tho othor 

o cav1 ty at tho baoo extenaa 1:rcm th Nx5mal 

and to Cl1)"'>l"'x1mat~ bal.£~ ol.Oil(l tbo do1'&81 

~tlee. i'bo distal margin 18 OXCUlVtl't04 doraall7 

and vcnt1'fll.ly to acooorrr.>4nt tho trochantel.'. D1atall7 

tho cloraol sur!'aco hno a oo.nep1ououa darlcly scleJIOt1s 

trmovorse r1 o. D1 tnl ~ tho 1'1 tho ooxa 'boars 

n n\.Jtlbe~ or long, proximally direct haia. T.bero 1a 

lona1 ~xlSnol rov ~ 4011o to lwiro olema tho ventl'0-

1 torol rg1n. Tho 1nto1'0l ~ee 01'0 rugooe. 

'1ho trochanter 1o approx1mnto~ tho aome 

1enath 40 tho tl'OCbontin. 

T1lo i'cx:lllt 10 '"')l'O~tel¥ thJ.Iioe-~H 0~ 

tl\0 longth or tbo OOSQ 1n tho ~ e. In tho male tho 

ratio 1o 61'eator. Tho o1ae QdJaocnt to the t1b1a 1e 

lo:nai tu.d1no1l.7 r1da04 on e1 the,. o14e, thu.a :toi'IU1Jaa a 

conoo:v1 t,- to a.oCOI'JIUOdote tbo t1b1 when 1 t is t'l.exoa. 

Tho r14gos boor haiJG• thoso of tho upp r :o are 

shortest. Tho uppor surf'aco is clothed w1 th hairs 

- which -
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\fh!oh 1ncronao 1n lonath diatoll.J'. 

Tho tlbio. 1e tlp~tol.7 equal 1n l th 

to tho com 1n tho mol.e. In the fa;naJ.o 1 t 1a 

1ntem10dlnto 1n lonath botwoen tho coxa and ttomu. 

It 1o b1-dantnto ou~ m both oex.oa. Tho 

ap!csl tooth 1o tho lonaoatJ 1t oxtondo ~t>roxS.ma'to~ 

halt....au along tho aooon4 t8l'eal ~t. It is 

1'0UD4od d1otally• and al1J.lhtl7 ou~ directed. 

'r11o sol tooth 1a rooro broailly . round~ BD4 

1 torallJ" d1roctod. '.l'bo imol' JDBl'U1n or tbe ap1oel 

tooth boars oovor-ol oti'OnS bristloa. l'bo 't.1b1a 

1ncroosco 1n td4th d1otoll7 J tho 1rrn.e:r l!1aPB1n 1a 

rox1mlltoly otroi t. tho outer margin is ourvocL. 

D1otally tllo v tral aurt'nco 1 c~vo, to aa 1at 

1n ~ :t tho baoc or tbo oav1 ty tor tho 

1noox-t1on o:c the .firat tamol 80QC~t'Jnt. thoro 18 a 

ahon rnovoblo tibial D'Ptll'• It pro3oots bo1J'Qnd tho 

innor rnt11U1n of tho tibia. 'l'boro oro two l.<me1tud1nal. 

rm!m o ohOn htdrs on tho upper and 1 r aurt ace. 

~a inner ~ bonm f'0\7 bort ht\lrs. 

Tho tareuo 1a sh>l't r 1n C<>llQ rison with tho 

t1b1n 1n tho ranalo then 1n the malo. In the r~o 

tho b al o~t 1D Oin>l'OXZnto~ twioo tho lensth 

ot tho throo tonomna aosnonta, Tlhich arc 

• opprox1nultol7 -
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approx1mntol.7 th a&~ lengthJ 1t 1o a little 

al\orter than 'he tlfth SOSJUQnt. In tho mal the 

bootll o~t 18 ol1ghtly lonse» than the thH.e 

:tollowS.na s~ts, but opnrold.mntol.J' one-tb1Jd 

o~ tho lcnsth of tho fifth o t. Tb spin s 

on o1 thor o14o or tb med1an projection on tho 

1Dnol-~ o ee~te tlhroO four are more 

o~ dove~ thml tboae on procod!ng 

ocgmunta. 

1'ho mnor cl 

approx!oat 17 tho a 

1n tho ~~:u.u ls 

leneth thu 1'1Nt 

tarotll ~t J 1n the malo 1 t is e.J.most t.llfte 

limos tho length of tho t1rot tareol soa:monte. 

DR J.IQgo~fif~ofar.w Uf4e 9!}4 i)'!l!A12-

1'ho trochantin .le n small ol.llpt1oal 

ocler1 to. It is olo ~ sppliod t~ ~\0 antol'ior 

p.roxSmal. t10rcin ~ tho e: :v1 t7 at tho base ot tho 

coxa, and tllC po.aterior 1n o~ the tborao1o 

ot l'fl.tJm. . xi mol l.;r 1 t ext boyoxld ttw and o~ 

tho COX&J Met-ally 1 t llX'ticul.atoo '1'1 th the coxa. 

?he lQJl81tud1n:al modinn ritl.go 1& not as d1at1nct 

1n tho prothoJ!'GC1c tJ.'OChan.t1n. It 1s l1shtl7 

lotl80r then tho prothol'a01c trochan in. The 

relative aizo of tbo troohmlt1n of tho~~ 

-and-
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and oenothol'ocic loss 1s s1m11nr to that or 

~Q01CJSPSHP (Itonson.1930,n.Ge). 

!110 oom 1B ;vproximately two and a haJ.t' 

timoa tho loogth o1 tho t:roolum.t.ia. It 1e 

pi!OpO~t1onntel.7 b»o1l4or than 1onB oompCil'04 w1 'ih 

tho pwthorneic ooze.. AD 1n tho prothonole leg, 

the cnvl ty nt tho 'baoo oxtena.o for opnl'OX1matolt 

holt tho 10J'16th or tl);O dorstll SU»taco. 'rho ooxa 

ls oxcnv toa. ontoriorJ.7 8Jld poat rtox-1.7 to 

acoO!'II'tlOdato tho troohontow. Ttto distribution o~ 

11011'8 to o1m1lar to that on tho pGtboro.o1e oo:u. 

1'l:&o f(lt)UJll 1o the lonsoot sogrnont of the 

los. D1ot fll4t ond latornl.l.y it has o vo.ot1tve 

o~ 1ona hairo. · 

'l'ho tibia 1o appJ.IOXS.matGJ.7 tho sorno 1ehatb. 

oo tho COllt1 1n tho ~CIOOlo. but intoune41nto 1n 

l<m(Ith botwon tho ooxa and tCJ.IJU.r 1n the .tea1'19lo. 

1'ho oono- tmd motatborno1c como ~ oyl.1ndrioel• 

"' ol.iab~ an~otorlol'ly f'lnttoaed 1ll boilb 

oexoo. ~o !)rodool. ODd is Da1TowJ the width 

1ncroouo modJ.snlzrJ dto~ tho outer mtU'Sin is 

oxanvato4a 1'ho distal end 1a tl'lmcnted• aa4 in 

ol16htlN nul'O\'IOr than tho modian put. 1'ho snte:dor 

:taco of tho t1b1n 1n both pa1w o~ loge hrul t.uo 1'0WB 

-o-r-
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o~ stl'OJ\6 w: 1noa l'\U\ll1M obl1que17 cU.atoll.7, 

towr&J tho inner ~ o~ the tibia. 1'he meso­

and tatho1'801o t1'b1no ~ both eexos have a 

~o o£ eho.r't well dew lopocl aptnes on the 

tcr1or on4 lateral mtAr61n&. Intomol to thoae 

thoro at ert1cul.ated spursJ the postodo1' 

om 1B tb larger. They extend ~ond. the tim\ 

tarsal tlG t. 

1rin0r marsln beua manbor ot etrona 

bristl.eSJ thOao o~ the ventral ovtoee are more 

mElerous coro <lol.ioate. 

!be taxteus 18 oboX"t~r tbon the t1bia, and 

ohort.cnt :lQn t..':\3t o~ tho .rothoi'G<t.ic le The f'1Nt 

:to~ s in 1 th eliahtl7, toWU<'la the 

41 tal OD4. 1'hC 1no pl'Ojeot10D8 o~ tho t.nnor 

~ arc o ~.~~ P tlwm in tho prothoroo1o loa• 
'rho t1f'th ie about tbl'OO and a balt' t1mea 

longol' than the baool. a t 1n the male. and 'two 

a ~ times l0ll5 r 1n tho f'emalc. 

'J!h .ol.o.Wa 81'0 rold.mato~ tho some l.enath 

t.bo cone~ clan 1n tho protborccio l ea 1n 

both 80 u. 
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1 mer tJ that ot th ao- or tatbOrax. 

Pro:.dmallY' tho w14t.h is nppl'OS!mnte~ equal to 

t..hnt or tho t at it t11deet point. It 1a 

t'lat and deer 1n dth 4.1 ;tal~• Tho Ctl"'i't~ 

~ 

fo71 t1on or, 

tol'1or and 1)0 

G'ni"P'P.Y'l 0~ tho v tral 

1c los. tbo oav1 t i oa 

ti'oCh.antors Q1'0 on the 

Distally, B 

pootoriot-33' O'Ul"'' lobate roc ae oxtondo b~ 

tho tl'OOhontcr. r1nau07t1002.p. oov, at \ that 

thia procooa !11'1 tho tl'OCho.nter. \'he 

proc o oontlguous ~· Tho an\erior 

g1on o tho outox- 8Ul'faoo o t.he coxa. 1a wlthout 

hai J the l.d tc "'ll"'C , and the postor.tor 1on 

be 'I! n\Edbor o£ hoi 

Tho ~ 1 ahortell than the ooxa. It 

1 robUst, but more co:IID»t:HJood t.h.cm 1n tho pro- or 

. aotboroo1c lo Tho ou r rg1n 1s eislo1ct, 

tho 1m r CU1"99C.\. 46r ol. fl\ll':taoo, b 01'8 

moderntely 1on.a ll01ro. 

Tho tibia :to ~tor thon the ra:JUre. It 

1 Bntcro-pootonorly f'lnttonOCJ. It 1o longor GD4 

mo 110buot thtlt the tho1'tlC10 tibia. 1nos 

ot tho Jbliqu.o 4 ~ ~ hinge are more 

- ro .. 
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are well developed, the posterior one ·extends 

almost to the end ot the second tarsal segment. 

The setation is similar to that of ~he mesothorac1c 

tibiae. 

The tarsus 1e longer than the tibie. In 

the male it is longer than that of the· prothoraci c 

leg; in the female it is ap:Proximately the s8ll1e 

length. The first four segments decrease 1n length 

distally. The f'i:tth segment is approximately two 

and a half times the length of the basal segment. 

The claws in both sexes are longer and 

stronger than in the pro- or meeothorac1o legs. 

The legs of the male and female d_itf'er 1n 

the following points:-

Prothoracie leg. 

{l) The femur is larger 1n the male th&n 1n the 

female. but approximately the same width. 

{2) The tibia is strikingly narrower in the 

female than :1n the male. 

( 3) The basal segment of the tarsus- is 

conspicuously elongated in the female.and 

almost twice as long as the corresponding 

segment in the male. 

- (4) -
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F1g.51 ~ Fi~th Tarsal Segment ~ Pretarsue 
of Prothoraoio Leg ot Femtlle Imago. 

ANO!fA!tA VE~ WIEDt 

·em. • unpo4ium. 
i•C• • inner claw. 
·O. c. • outer claw •. 

~5 te. s. ~a tarsal eesmente 4 and n. 
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( 4) 11\0 fourth tam t 1o 1 er 1n 

t ... o male than 1n tho ~ e. 

(5) arc obo l't r in t1 1'-<r.l&le than 

o1nnerc1 - 1n o e 

roXSmatelY ~al 1n 1-sth to tho 

thnt 1n o is o!nplo. 

( 1) in tho rotboroolo l g, *he lonath or 

1o obOrtor 1n the f'. - tb8n 1n 

tho malo, but io D!>r>J10x!mtoly tho a width. 

(2) 

(a) Tho ~urth tarsal t 1 lODBer in tbo 

malo tllOft ln tho ~~ ... ~: 

( ) Tl~ 1~ of tho clowa in tho 

(5 ) 

~-"-" ana e 1o oimilal"' to that 1n the 

protboroc1c los-

'rho 0\lt r claw 1n tho "r---v 1o olo:tt1 that 

1n tho malo 1s a lo. 
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. . f¥1QqrpcJ.t Yl& 
(1) !bo com 1G l.ong r 1n t'h.e male, but not 

bl"'atl. 

(2) Tho ~Wl\11' is J.onsor 1n tho male then 1n 

tb :.<lnial.e, · roximate~ the acme w14tb. 

( 3) 'l'bc tibia 1o mol'O robus~ 1n tho mole tllal\ 1A 

(4 ) 

.t..,_o, bcina bOth l.Onger and broader. 

ta ore longe1t 1n the male 

~"'-""' fll'"t1cularly the tourth 

( 5) Tho clo.wn fU'O .lnrsor ona. o-transer 1n tho 

ani than In the t:~ ... ~ 

lhcn at rest th elytra COTor the dorsal. end 

1ntero.l urfaooo of tt\ thoft:X and obdotle:n.J the 

moaoaoutelllD 1s ex,oeca. level to which the 

olytra extend. clepon4s on tl ~o o~ enons1on ot 

the tlb&:.cnorl.-J nonnall7 tho p78141lm 1a exposed. In 

tho mnlo \hoy uauoll$ reeoh to tbe poetol!'ior marstn 

of tb J)OttUl t.J.mato o~tJ 1n tho female the poster1ota . 
ho1f' of tho :vropm1dlum and th p781dium ar uauall7 

- eXpOSed. -
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'.illo rollow1ns" motlB1:m~ts W01'0 taken, 

uain3 a trovollins m1crotJCO 1"ho lcnath a 

11.\ef\f.lt1'lN"1.d bo t wo t> lol 11nfls, tho one throUSb 

h antor10l" ~ ot tb.c ocutoll.um. and tho other 

throuGh 'l el3'tron U 'lhe w14th voe aourocl 

n.c»oaa the \dd t point. --. tho su~ to tho 

lateral~ 

. G 

J14tlu., 

aom tor 30 snoctmepa: 

Lonetb 81 

fidth 3.86 mn. 

.atmMd .~9ktsm fir ilO gpeo1meaf: 

~ 32-tnm. 

,.,1dth 

at 

Short t 

DN doat 

1 l 

0.0 

4.'6 

- ean-• • -
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&1m .tor. }J'_tm,AC.iJ1l@t 

Lonstb 9.18 

:1dth 4.02 

1dth 

1'ho l,yt1-a tn'c a e~ d.ork brown or 

~ah brown. ley aro largo, sub-.-ectnnaulm.-. 

ana. cor1deoouo. .Antanot-1)" thq ue roxtmatoly 

tho a lTid.t.h nc tho base ot the pi'O~rax. The 

outor mtn"eh\ Of o ch el~Nn 1s ol18htl7 ampl:lato4 

ban tho humon.l sne:Lc to d:)out ~" o~ 

1 ta leagth. The ,osterioJ' outer onaJ.e 1a bl'Oadl.7 

l'OUJ'lde4', and the t1'? 1s trunoatOa. fhel'O 1s a 

cU.at1not collus in both bwiloxoal. cm4 apical N(t1one. 

lbc martdn ot t-he oeut6Uor area 1& obliquely 

trunoate4s it is 0'9'0 ltlppod b,- th easee 0~ tbe 

mesonotun. 

~ the latttrol mal"{t:\nsJ tho oete:r1or »egion 

!a moro. ebru,t~ decli~ 

~ uppol' su.:r.taeos of olytft have 4MpJ.7 

punctured etr.tac. lvo oori""' ccn b recoantsed 

1n oach ol7tl't>n 1n both ~OltOn. The 1ntor\"Cl. betwoen 

- ooeh -
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F1g.52a- Laf't El:,r~ron ot ~ale Imago. 
A!,tOJW.A VftY!tA Vl.tED. 

a. c. ~ apical callus. 
1. ax. . .-. 3ax. =- rud.llaey acler1 t• 1•3• 

b. ap. = b1fUl'Cated e.pop~td.s. 
b. a. • hum.e~al. BJ18le• 
h. o. "' humeral callus. 

1. • intel"'81. 
l•mt =- lateral. mugln. 
fUJ>• • non-seriate punctures. 
p. s. '* punetate st~1ae. 

set.& .. scutellar area. 
s. m. = sutural margin. 

, I 
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oaoh oert 1o co tul.nto, but moro d1.ot1nctly 

so 1n tho r l than ln tho f' ee Tho interval 

et on tho co.o 43 cent to tho n11ildle ls.ne and 

the oeond oo ~ 1 fill 1n ho onte~Sor ~ 

qtlal'ters wi tb 1rroGU1811' ~l'1 to punctur3 J 

B'terioPl.y t.bo lvea 1nto line. 

In e tho 1nt l"'al b the tenth and 

eJ. 1e ~~1llod with numol'OWI 1~7 

fl'PlNmLn'ed punctul'o J th1 a 1o ~te 1n tho 

oollua 1.aal o llUOJ those 1n the mi<Jdlo ot 

l:rb~ do not zt to tb. t\j)ox. 'lbc outor 

~ boaro ObOu.t th1rtv-nV~ ho1n 1n bo h oezc•J 

tho ontorior ti:rt ro clooo ethos-, 

1'CIIlla1ndor 1se at r r 1nt nola. 

017tft on the sothoroz, 

bot the osouteU\ml and the opiotomum. i!l• e 

1o ct1'0nl£b1.1'urc t ~ rold.mctol7 rn14wa7 

al th aaal QO.X'e1n o~ oacll el7tronJ 1 t Brt1oul.ateo 

w1 th the ~lmD'Ol 1'f.llls pl"'OOI'JS of tho ot.horu. 

Thore re throe u1llfll'7 olo1"1t , o1tuo.tod 1n tho 

the b eo oi' the Ol.Tf#fOD and tho 

· mosono o f1 t ac1 .. ol"1 to ueu.all.7 11 noxt to 

tho ophyola, whilo t oocond third oolol'itos 

ar folded undomcatb. The fb t ax1ll.a17 oeler1 te 

- ut1culo.tca -
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articulates w::lth aratlll proc opn the anteriol' 

lnteftll ~of the moeonotar. '.tho aoeond 

rudllA1'Y eclor1 to !.o small. It lies poeter1ol' 1io 

tho t1rst ax11lar:,v selertte, entl b 't1roon 1• 

th third solorlte. It 1e attaohocl to tho oubalal' 

.oolo1"1 to b:r a li~t. fJ.1lo thin axillQ1!7 eol.ori to 

is l.argol'J 1t 1a tho moat poeter1ol' or tbo th.ree 

acleri toe, and lloo p&rall~ to tho apophJ'81a. 

l'ho 1n.torl.OcldnG meohan1am. o~ the el.Ttra 

reecmblos thnt o-r J&!Qlp?atema CH! deacribed by 

Breed and n.all.- 1008~ 291, {II83'etJ,l929,p.12). 

They describo tour daYio l tho t1l"8~ three ue 

present 1n ~~-vo~ iQd. 

l. Co-ada.ptation o~ . ~ along the 

l!liMle 11n.e. 

3. ~~~ inner torio:r o~ the ~ 

t.s into groovo on the ®r~ c.11lft'aoe 

of t.ho lllt)tntll.orar.. 

'.t'ho inner antoriol' ~ of the olybta 

nr olll"J)od un4or tho sonotum. 

Th~ mttor on'Ue~ior Dnl!1es of tb lJ"tN curve ehnrpl7 

vont~l-y s. b t thcr 1s no ecrseeB'pO:fl41na g1.10ovo or 

1'1deo on tho m.ota'tlwrax ror hook!.ng the l.TtN, aa 

in Lo.s})nQQtgQ gq,qg, 

-m -
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III. The 'J!_l1;;s. (:• 1g. 53)• 

The wi.ll{?; aro mer.tbron0us s troetu.t-es, 

supoortect o:r c!u tinoue vci."W. Thoy aro approximatel;y 

throe t ililcs lon3er than br oad., W-d one and a ~ 

t~imcc longor than · ... ho ol ytra. 

In }r..O.~LY..L't11J.a t; ied..-, the veins do not 

:t'oll.ow the cour cc o_ the trachea. Observations madct 

lly ('omatock~l0161 :~ .. 300, BU~fJ~ot that the venation 

pr-ceedee tlle trach.eation i n Coleoptsl'a. Two groupa 

o:r threo longi tud:tMl ur.t1JPanahed t raehea enter the 

boeG of t he hind :Jng or tli.oJ pupa of' .A;nomala ~etula 

r :l ed. TL.oy o,)rrocrpond to ·th~ aosto-21adial end 

ct1bito-~nal s roupD of c~~toek.lQlB,p.300. The 

cubj.'tlw vc! n , which uou:lllil !'ollows ·the oouree or 
·tho cubi tul trnohon, ou.lc!. therefore occur towards 

the enaJ. end or tho -r1ing. !n the adult the two 

principal convex veinn# t~hich, according to Needham, 

1955, p .118 , a:t•o tho ro.J.ius m.1d ctto:J.tua, are :round 

netU' t he antot''lor mar gin. 

The arrcnc3mont o:: tho veins conforms to the 

descript.1on of tho vena·f:iion of tho hind-wings of 

ColoCT"l tot, a g i vcn by '=illyard , 1926 ,.p.leo. 
Tho eoata (c+) t'nd. ~1'bcoeta. {sc-) can be 

d1s t 1l1f!O.ished. e.o oot">arnte ve1ne at the base of the 

- costal ... 
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costal or.u'l!in o~ tho uiz.la• After a abort. d1o t o 

thoy tuoe. · •. l.beoa.ta 1o cnn t1nuod to 

of' tho ~ It 1 1ntonup 

t ib11'48 al 1 'tt'J 1~.....,r:n 

at h.1nge, ou~ 

C'ftmG thAt 1t ~eo 

with n;. 

t r1no1pol o -;v, v 1nB. It "'"' pUftllo.l to 
+ ac-· to tbo ~ Di ~ 1 t 41v1 into n 1 , 

~ch ftieoo tll ac-, a.n4 a- • which oxterPds to tbo 

QPI)2 o~ tho Tl1ng. 41Vlai ~ + 1 ooted 

by t tol<l1na of apical Bl'C J the b o~ Rs-

,.,.,.~lftn"mt by Q (JJ.f'fUsO obi t1noue R'YWII'~n....' 

~ti.Q (ZJ} 1 DOt bo«ftl3 ohittniaed. It 

1s 1ncorn:>loto baanll3' • 1a to· 

~ .. ( ox'boa,l922, 333), or "Mtuming vetn.t' 

('l1ll:rard1l 92G,p.l80}. l~oar tl\ centre ~ the wing 

th ro 1 a a l'OU8bl:1 tne%l£JU].ar cell, the npertwn. 

charnetonet1o o't oln a ( T111,.-ard, l92G, p.lSO). 

It is o~on bo.ool.ly, bound antor1o713' by -, 

'?Ootar1orJ.y by au•, and d1stnll7 by tho m o-cubi till 

eros v 1n (C<X!Wt0ok1 19101 IM 78). 

Tho baao o~ tho oub1 tuo (au+) 1o fu.a d th 

n•. It 1 tho aoc:ond pr1nc1 al convox vein. Diattlll,-

1 t d1v1dee into out and CUi- ~+ 1s 11 eb1 t1n1a 
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cmtl xt<m.do t t n!n_. mor;!ina CU2 1s a c ort 

vom,. who· o e ;nrJlCt.i .. 11th tl'10 lW11n stem baa boon 

loot J 1; CJoea oot Q.Ui to rce.ab. the rgJ..n ot the 

!U\Al a:roo io otl'On{ttbene4 bl" four veina, 

f.ch oxtond to th& ~1n o~ t'h~ w1ll&r Tho maS.tl 

at . of th ~ vain 1o el.oael,y na. c1n~ Y1 th t110 

b of cu•. l't noon vidoe mto l.Aa nnd a. • 
S.A. 1a o t .t M.tht ~ee, ~tone-third o~ its 

length l1ra:il tJ'j baoo. t this po!.nt 1 ... ~ ond S..t\. 

nl'o oonnoot :r a trano omc vo1n. 3. A. d1 v14os 

llur1r~ l'OSt tbe iC"~ one-third Of the winS 

ia ~olclod r1t r.f.gbt l.c!l at tM hinge, unde-r the 

btl ul. tw•th1rdo. rtum 1a 

t'oltl.cd t>V r t.~ a:r.r~'ll rce~tnl' chi t1Doue fiol cl, 

lhioh ooj ., ts ob11 <1'1•17 back'rrt:\ ~ th ~ 

j,_e bn o o~ tho ~.. onto""1or to 2-A- • is tol ded 

una :ncJ• 

Tho :at ~~or · min of tho l11tls beaN a Ol'Soa 

or ~1. T.Mso 'hool:o "J. rcetod e.p1c 17• The7 

ext • .tra::r\ tho oint o:t :r-a1on or c• tr.nd oo• almoe~ 

to 1u 1t bo£oro tho b!JlGo th ,- are 

roplneetl b7 e:mall otit'f hr.dl'o. Tho baeo or th anal 

- vo1n-
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v in boartt n tun of 1101 

Tho ga o.r · vt10t1lo.ted to the 'b<Xl;r b7 

GXUl~ scl ri r.-

1. lbe first %1.11 z; or notoptel*81o, i.e a 

1 g hoavilJ Ol 1: 1n1 uo•·-ahapod lerl'te. 

The 1Jlncr gin 1 bS~d to tho tor~ 

Antenorl;]' it 1& suppol'tod by tho o.ntor!or 

notnl 'td:n.tt p· s l 1 t nrtlcUle.te. 1 th tho 

a con4 W.l.l.al.7 b7 1 1:mor sm. Tb 

r1 v ' ~ 1 rus e1 ted Tl1 th 't.ho 

o:u: ooatol v in. 

Tho ocond ax1l.laey ox- .b tro-alare, is o 

l ocl rl te 1 tuatod to the ·1na14o o~ tho 

fi t ux1UA17, th ch it articulate. 

Tho vontral surt c :l.G convex, end reata upoJJ. 

h pleural 1nS p110C- • 1th.en tho dna 1:a 

exDande4. It ia t to tho subalue 

oclor1 te by a t~llko conneotioft. 

rcottm&ulCU' ooleri t ,. · ch l1 a at th baoo 

?f' th Clllll. vo pr1~1pal fi __ xor 

............ "'1. . of th \71IJ~ :tz uno4 on tbla acl ·n to, 

ic tt eh x1 "ll&teno!' to tho rnoaothofto1e 

ploural ~-.J,CJbe. I t n.rtioulntoo with the poatono• 

-DOtal -
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1 "Y"-ohop aal ri to 11ea bot tho 

firot flXld third Wllari88. 1!l1D 1e not a 

true ad J 101'1' solon to, beoaua the third 

nxillt.U7 4oe.s not nl'ticulGto u1 th the poe'tonos­

no al 'Wins proeoaa when a fourth ax1llel7 ie 

proBOltt {~a,U27,p.62)• A modian »lete 

iaai !t ~tb.e~to~ 

outeid4 of the t.h1"'e u:illat7 eclor1 toe. 

Xl· ~-~ (r~lS:S) 
... lansth of< tllo ~- 1a 

equal to that o1• tho 007l 1no4 heet4 dll4 thoro. It 

1a ahol'tol' QllCi bro 1n tb ranalo t.'lan 1n the J'lJ.Qlo. 

~ bane ox tho ~ u b1"084•. be1Dg about tho e 

a1se oo tho pt>Utoriol' region o~ ~ tathoru. It 

1l;l.creQBQO in Width (Jrauuall3 tn the leftl or tl\e thir<1 

eoct t, ond nanovo mol"' nbrup'CJ.:T to 15M a. 

Dorsall:r 1 t 1 co.nvcs; the vontro.l ~c is f'lat-. 

'lb J.yt cover tol'ga ... 1 - 6, and tho anter1ol' 

hal£ of e p:rop.yf&l4lUtnJ J.ateNl.l.J' tho:/ extend oftr 

the pleural rogton.r th reee are more th1nl.7 

ibc abdatlon oX th l.t.ir'vt\ cona1ats of: ten oorQpl eto 

oo!Pll(mto. In the pupa tho first etomum ha8 booome 
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1aanbronouo, tho v1o1'blc ~craa .. ~aonth~g 

so~tG l w lO, 1lo the Oto~An U"'jl'OOQnt 

aegntellt a - 10 inal.u$1 ve. B3eh or tho ~!rat 

o1c;ht a~ · ate 1n the lm.-va and the P"~ 

t.tao a pe!l~ of opiraal.oS# In th~ lld1tl.t ter · l • a 
and eto1"Wl , • n fWO vt:aiblfj extamtlll7J the· first 

atol'n\11lt 1e tbmmou '1he voetorior eM. or tho 

o.bdamen 1a inva.cinntud and bear the l"'d\l.Co4 ninth 

enc.\ tentll. uo ~to. 

!:mol at b.,.._ .... _,. 

'tho eighth e~ ~ 1~le o_ the s.ma~ 1a 

connect \lith the e1sh~ -rb~ spinel 1n the 

yup b7 n t1no chi tinowl at~ ln thiJ im3Go1 th 

pl no of o.t~t o:t th#l s~J~Gnd 1s ~ b7 a 

smtlll scar on tho latoral oxtl'CmStiee or tho rotlezec.\ 

Bin o£ tho eighth tu Con& quontl;r th 1rust 

mad tl\1 rot'l<ixod nnrstn, l'epttooont. 

tha oiflh oc~t. ox~ p¥a141~ ofiese, loog,.p.. 310, 

11\t().J'gi'O tb.c ~~efl0%00. n'U!It.' n.'1"'1 a ooparcto aoamont 
1n QJ:m!{qq .D.af!t®.D#i'? r:oo art~~:mt or ab4om1nal 

,..~'1tftl'mt 1 ,.. incluo1 y, 1 t1oal in tho mal 

0 n1nth nd th ~ sosaonts 

4if'tOJt 111 the 

A ei.'Dilnr 11\ I'D t.dion. or the nunft>orins 

or tho 3ogmsnto 1 e!v~ by n.ittol':lhaua,l927,p..S'1'3 , 

-in -
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in p~}l0i1fl~is lm!~~.loo\Q L- ~ Cno(lpaea,1938• 

,.,,. 596.- in .2b:zU_ow!QG ~hb:f·SD- In Col60pt ora 

!to 1"1ro ~ o.bdo"·in a atol..'tl1Jr.t t lo t i absent. 

(:t!::tlo~l9M,:p. 4A3&) ~t Ri tter ·1.c.uo, 1»27 •P• 274• at tes 

that 1n SOVEJ:r'al $t)OC1mell0 Ot J!l!lllO,D(lftba h Ol'tigOl! 

L. t'n4 ..!!!.9~..!\..!.PJl ... ~!.. r. remt11llu o~ tho 1~~ 

:bo.omtofll et~l'T. :oro found <in c1 cr •1do or the 

mj rU 111 , 1r~ 't.h Til~~ CQf'.ll Jtf.r.a the 

accond a ·U.nal st~r.nma to t o :runt thoJ ax. I 

ve b w. 1~1o to f'in ~ 1nclle tiO!'l o~ ohit1%WUe 

_...,"ftina ol? Vto £tr t nlx'\Clnincl at~ 1n A.namt.l1:1 

Y~W,n i 

• e ~inAl ~ont aro fJilnil e 1n r cmn,. 

arc le " ~ n d ~~ n. th ~~edi.n3 thol'M-,~0 

into ilol'e..:.l wd f.\ vent ... :J. aalo .... -ot18od plato. 

Tha Qiltar1or .t1v to C'Ul'Vc t ~ tho ai des. 

Ih~ ro sep ted h he QorrespoNU.ng terga bl' 

v n G~~ t tl~"'O tllltlr!lted ~ suture. ~ 

lTJ.Oldbronot'a plou:.-al F · ion allow • 1ncr<mse 1n 

~.ze of th., tt.n.tonc'):tt ~~on of th abdomen. 

A. narro<t !)l'Ce ot 1e Ser)an ted ot t ~ the 

on terioll 1 . ~ n o c eh . ~dam r.r,1 so on t by t:m 

ineonoplcu.ouu onweo ~ m t'tlJ!e. Tho p~oc eta, 

- anteQOs~ -
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ant. coot ~Wl phi' 

.. ,.....,'""...., .... f.lO~.leAt £0 

motatho :w. .~ tel 1 

Of tbo 1'gUm ~ t.}2() fiNt 

the po \not= ~ tbo 

~am-lta is 4evel.ope4 on 

el th r ide or the anter-ior ~dn o~ tho second 

ib~..aninnl. t.:Jl~l)ll! -.tn :a; o not preaen t on 

, ......... ~. ........ a \rho firn ...,u oternn dec aso 

in izo t~ost mottly. The intern tal. ranoa 

between tbo fi,;ret 81~ abda:Wull torsa and the 

:tollol'linS t eJ'gn aro ll el 1'b.e¥ peiui t 

e:rt.ono1on ~ tlle dorsal aurtac of a~ 

UOntU.\..111' the :.>ODtorl.O~ rain Of the first 81~ toi'S8. 

ov rl alB tl o terio~ m.m1n ~ t,he t"oUOring terga. 

'.I!he CGX\tre of' th neoOI'ld Grld third torsa bean 

nunlb ~ ot dol 14lato htdra. The propyg1c.U.um and 

re 4Gol1 voM; tho propygtdium 1e lnolined 

t on nn.glc O'K ... ll. xJJM l:r 45°- and th !)~dium 

1 almost V"<'I'tical.. ~he en ro-poateJIS.o» lc.msth o~ 

the pl"'pyg1d1u.1 is lllrJO "t Jice CLt ot tha pl'OOeding 

oa t. 

Tho lnterol !' ":ion a..~ poatorlor hal.t', which 

not covel'Od by the ol;rtn are t~everoeq 

1"U,!!DOJ tho c~oalod tu'On 1 m1nutol,7 punotuna. 

1'ho division b\ltve tl.t.ae twa ·r lone 1a marked on 

1 tt•e1• aid by t.45llieuouu na1:·1.~ 'tap, 'Whioh 1a 

VOpY l1jJhtl,~ OOlero bJ od; 1 t is OOOOQVO to~ tho 

- O])eX-
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apex ot tho ~· pl'OPJ'glcU:am 1a w1 tbout 

hairs. The doft&l sun·aco of \b pyg1d1uu 1& 

t:riangnlnr. I · 1e moro t%«\mCtlte 1n tho temele than 

1n th& mole. I t ie maN aibboao 1n the male than 

1n the f e. ~ ~ lo%00. clecroaoee 1n 

wldth towardB tlw ~ox. J.t :1. oo cred vith round 

equidia\ant pWlOtul'ea~ t1h1ch are url.J" oloael7 set. 

~he po tor1or mamtn b re o :trinac ot moderatol7 

J.ong :tulvoue htdra, which ti.ilre cl11-oo't.ed bac~ 

'l.ho oster1or 1DO.S"B1n of' i.he motathonc1o 

coxa oxtcnde to flPPl.~x.i.mat.cl-7 half-1ra7 f.llon8 tho th1r4 

oegment. 'l.'he thiN stomum 18 t.IULinl7 Y1a1blo lato~tolly 

.~ .. ,. ~ . •tno1'001o coxae. The ~ 

a to mo. 4 • 8 ineluai vc CU"e V181bl extornall7• \be 

f1:nt t m1m 1e ~·· ho anto~atoriO? loneth 

inc~a lat rally. 'lhe t!ll'tel'10lt marg!n is 

bi~teJ it has w.J. raised median prooees, 

which projoots betwoen thu tntaomeio .ooxae. The 

J~So in covol"Gd wi"h a n'Umbot- of abort llll!.ra. 

~ loto~ ~ ut<mU ro~, ventral to thG 

socou4 abd.Q!fJlnal apiracl 'Oeu a number o~ 

uhort poatel"!orl;r ili~t hailL• Tbo aooond stermn 

io 41v1dod 1n10 Wtl3- cld.t1niao4 anteVior tmd 

postoriott ~ana, bF a ·~~onwcrae chitinoua 1"148 .. 

- Tho -
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TI· l"idgc b -r or chort l'OSUluly spaced 

hu1rc, ich inorct\::lo in nize lat l'all7• ~ tb1K 

ctornum is nl1ehtl7 b1~t It 1 c11Y14o4 

1nto nn ant.ori<'>r lightly eoltJrotised reston~ and a 

poc.tc.:r1or oll eel ro~iaoo. nron by a \ranavewJe 

r3.deee to.Il .. ly, the latto.• o!ttonde to ·tho etol'ior 

r~ir of. tho eccond et$~ be1r on the 

~~...GV(Irec aro l~-~ r thtln those on the ridge 

of the a~ '!'he t:t::ird temum ia raised 

into a n roeeno 1n tho oocond o~~ but 1 t 

1 not as co.rumiouO't.l.G. 

swm -1. - 8 incltlBive ai'O heavi17 

:hit1n1 tt"lh bct'.%'0 oe ttoM. punctures, and ha8 

0. tl:'!lnBTCrGC 1':1~1 1'0 or SOt1!0l'OUS punctufta, ldl1cll 

ext()1'1(\ ~ ~ the ver tml eurtaee ot the tema~ but 

not t\lo :: t!1.c l t? , .-~ The hairs 

1n tho mol. .. 

the hn1 artt l 

they a~5 o oloo 

c:t ei 

r delic te 1n the femnl.o than 

tl:. t :rnt'm 1o broadl7 roun.dod, 

, delia t., antl. cloeel7 t\l'l'antted; 

to t ... stor101' mal'(J1n o:t tho 

n .. . mt nnd • a1r"o 

Tho intOl'aegnlCll'fitll. .!bNr\0 botwoen etem.a 

2 •• 7 inclu.aivo io 11..} V1 1blo t»:temcll7• 'lbe 

- "tli.(lo. -
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wido. It io v iaibl.e unda;." t he pupal ekin as a 

light s ... 1--i;;> , o ::'0\1 tl.ayo l)efore ecdyal~ It 

p~rmits o. tenoion of t ha postex-1or x-ea1on of the 

'l'he root um fUld V"'£1nA op n i n to a wid'l 

oloa.oa, :ro:..mud 'by. t he invo_e1n.(l.t1on ot the apex of' 

the abdome le .~. 1e (1oranl \Yf.\ll o-: the cloaca is 

l'ut!ne<1 by a m lbranoua continuation ot the :reflexed 

:nargin oi' the :py.:;:tditun; 'Ventrally it 18 bounded bN 

tl1e r.ta J,)rtme eonnoat:tng the eighth sternum to th~ 

red.Uaed ninth atemt . i'he enu 1a ai tun ted between 

·tw.o oie;ht h oternum Dlld tho eigh-th teJ,'SUm, ana is 

dir ected vontr~,:\ly-1 o·~'in3 t o tho s lope of tho 

:P7 gidi 'tlTil-

l!he Poq~at:12:f Abdgrdnal • e!2yenta of ~he r emala• (Fig. 54). 

The 'f o.~a oni tal ap r ture ie s1 tua ted 

voaterio·~ to ~he ninth c.temum. Tllie :l)Os1tian of 

the famale gonopo~ is ohar~etor1st1o of Coleopt.~a. 

(.lotca~.re,l932,p. oo, snodgrase,l93~ 1p.2l)~ In the 
~ 

doaer1pt1on o£ the gon1tal1n of t ho female pupa it 

wao ax:?lained that the gonopore is the original 

opening of th spormatheoa t tho prilna17 vaginal 

aportu:ra b0t~oen eighth a"'l<l ninth etc:rru\ having beon 

closed over du-..:•in~ de7elo:4 en • 

- Tlle -
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Fla• 54 • Ventl'al View o~ Poator1ox- En4 ot 
Abda.nen or Female Imago td th 
. eighth atcmum l'<DO"fed. . 

.QtQ!Al+A. .JmWr WIED• 

n. • anus. 
c. c. • chi tiMUe al'ea on CloNal wall ot 

cloaca. 
g. = gan<>pol'O .. 

is. m. • !ntorsegmontal membrane between 
etema 7 end s. 

m. est. a mtmtb·rono attaehed to d1stal tn4 
ot atemum a. 

r.m..st. u J:~Ctl.exad margin ot tergum a. 
9st •. -l0et.. ·~ e temt.al 9-lO. 

at, lOt. • torga e and 10. 
t..m-p-. • tr1ansular D'lfJDbMnOus pl'O~ectton. 

z.~· "" · 
I 
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':i:ho nintl1 and tmth stoma are h.& , fUl4 

,..,...,'t9'oi'ioe tt w.Snal alps (R1.tteraltau.,l927 , p. 276)­

~ are pl d o~o o tos P n 1~~ s1de or 

o o ninth tcl'Jl 1 tb luger 

le ... ~ito; 1 t is tx'ian@llar, d has numerou.a Ions 
· ira. ':L1lo tentl) td>ruum 1 1 ch.S.tlnoue pl a t 

ali>taoh to the outer ~ or the base o%' tho ninth 

atornUm. It is .oepua tl ~ 1t. b7 a d!aUDot . 

outuH, · 1o witJlOut haia. The Vaainal pal.po -o~ 

~MllUl .ttlY:\ hQ!!iqgl~ l.- and Mgnal.fl HtY1lA ~ 1 

r im1lfll"l7 inte.r'lr<Jtod by ~ tte~,lOS'l 1 

p ).-277- 2"18. 

l'lw lUD 1 eituo.•· do1-ttal to tho onoporoJ 

t~anu-ullU.' :r11n0 e projoouon 1 pl botwoen 

tho tmUS a'l: GOllOI>O 'lail! ~ doreal aol. 1~tea 

i si 'GWlted b tween tho a.nue th retle:Hd margin 

ot the fJighth to~ 1'11 lie Qloee to the aue, 

vn t:J1 ther Of' tho middl lin They JlG reaen t 

tllfJ ilenth oo~ .rho ninth teJ'mD is abaen't. 

oorc11ng to alg'flr,l094• ·, it is 1'aN17 p:Nacn" 

ion col.eOJ?tcl'a. ~'he d1 tal. ~on o.r the Cloacal wall 

aeon tv tho l'Ui'l r~ G~ the p18!41um 1 

Ughtly noJ.cl•o !..tise<l. 

-~····-
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'30 

th ot tho 

.t:.c:rl ' ~ 1 ..... .4 c·:: v tr.Ul;l• A ~ loto crran\lluo, 

:.hu nintl u r)!.. n~, ~I.U't,;,undc tho 

~ '* &iS Qllll vgRQe 1 • 
~~ WJ 1n ~1111!1 

~:=::;.&,....~;;;.;:.;;;iii· ( ... n~,o,l.U~~ iol""ve...,..s97). 'rhe 

~.Jni ;.J.. ~p 1•tura t:~uo l !ca po ~o:tt1ox- to t ll nJnth 

:.. t o ..• :um na !u cllw!ac Wi."ia .. 1o ~ cel.o Colooptoro. 

(._~ ~ . ~l93l,1i• l.7, ~ ot~t.UJ.'o.lJ~S.p.90). 

'1~·c nin'h.lt nter41.UIA oonoaponda to t.b& epS.eulua 

r: t i-al o:: ::~Jtcdl_o~ l· 3,;.;,_-,. 34·• __ o l:n".t)air stcs 

' ~ ... , _. 

................... ,1' ~v.p. aso. ~ '*rt-ahaped 

Gl~1 tie nN cone1derocl 

- b7-
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0 
lf'\· ft\ 

Fig •. 55 - Spiculum Gastrale 01' 9th. Stemum 
of Ma..1.e Imago. 

ANOJ&A:r.,A VETULA. WIED. 

o.p. = chitinous plate• 
d. A.. a dorsal al'fiUJ.· 
at. ::; stsn. 
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b ;t v .... wo~t'!l30 ,. to r .• vi-·~ t the nlntb a~mum. 

r:. :h ... ~ ccm'ta."\nina tho 

tdo .. ~ t lv ona 000 -;;ill bo 4ool t w1 th l-ater. 

!he ~~th ot9l'l'r.lr.l1 dlich wuld bo o1tuato4 

clot' t ... 

~ lie on 1 tta.or e14e 

o~ t.!l. m1 a lL""l. • o:nd rco_ cn:mlo tho })aired aoleri.tee 

of t tenth t rmm nf tll.o i\ ... ~ !he dol'Ottl. wall 

or tho c l ca., e.djc.~cnt to tht. t~oxod m ft'llr? 

pyrgiditr..t is not ch1t1r..iood. n 1t is in tho ronalee 

d 61). 

Th tr.!..le .~ 1.ll. ... ~ .. .o,.7 :PD •atua ia a1 tuatod 

b t Otol'J'lGe ~ 

C ... lalltOtUJ'C' r O't tubes, plooo4 

on~ ithi.i the othor,. .::h o.Ua o-r th3 t~ tubes 

1"lt.e outer 

-tube-
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... .,,.,~ ... lo oo'1~o:«:lalt 

w2dl 

oj_.J,...~ 

n 

~00 0 

r:,..--tol d.Uot 1o \~1\L" 

'bl 

aooo .. .. em 1!1 t..~ • , 
• 7'1-cA:J' !: 
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Fig.GG • Ventro-lateral v1ow ot Aedeagua ~~ 
Imago• with Intemal sao .,vaginnted. 

Al!OINJ. !E1.'tlW, WIED. 

c. a. • chi t1nouo gpine. 
a.. b• P• =- distal baenl piece. 
l.chm. 1:1 first connoetin8 m&nl>l1t!lrl& 

g. o. c:a genital opt!n1ng. 
1. B. • intemal oac. 

1.m. t:k u 1n'l8.(t!nn ted membl'BnOWJ sac. 
l.l.. • l ateral lobe. 
m. l.. *' median lob 

m. et. • madlan strut. 
P• b. Pir • proldmal baoQJ. ptoce. 
s.c.Jnt • aecond eontl(Jctln8' msnb~ 

t. ~. = thorn ft.olfL 
tr. c. • t!'aneve~ce carina. 
-v. p. • -nmtral plat~ .... 

• 



r.lul basal ploco 1o a ver:~ large aeler1 te, 

tomea. tM tttazdbotuttt by straws - Durokheinl, 1026. 

It is d1v14o4 into a rox.Smal pUt and a distal. 

van. 'l'1lo p:t'Ox1mal part is· tho emallel'; it 1a 

slightl~ CUJ~Yoc1,. and leas et~ ch1t1n1aee&. 

It dDes not extond on to tbo ventral aw:t'race, thUs 

lo~ a w1 opordl\g re-r tho oj oUlator:y d.uot. 

Tbo baso 1s rountlod, end ~orrna a woll developed rim. 

11\o distal {'Wlrt 1a tubulal' Ol\4 more a t1"0Jl81.7 

chi t1n1eod. ~ disftal m-tU'S1n 1 I'Ounded. !rbe 

~oint betwoen tho two naicma 1o conetrioteclJ 1 t 

marko tho point o-r nttacbblent or the secon4 

o~oct!na nl«4bnne, \1bioh ottt\Chea the tersum to 

the bod3-'M1l.l. It 1a wide, to oJ.low ror the 

protrusion or tho ao4ooaua- Tho ventral plate 

:tome a cloood tube T11 th the distal part or the 

basal piece, to trhich it is attached by unbx-an.e. 

It 1o eonnoctea to the base of the l.Atos-al lobea 

b7 o. thin chitina~ atronA. It is an llll41v1de4 

strona17 chi tinlaoa. solon te, tho diotal l'CS1on 

o~ rzhiob 1s c!oublo. Distally 1 t nal'row& h1rly 

o.bruptl7, and forms a narrow olonsotod proces•~ 

which ~o vontraJ.q. It exteniiS ol1aht17 bo1Qn4 

the t1vc of the 1 tei'Ol lobos. 

'rho lnterol lobes aro pa1rod1 and attached 

to the apical marsin or the distal baaal 1)1eoe. 

- 'l'hDy -
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1'hoy are abort ODd broad. 1'ho b o et; 41stall.7, 

OJ!' ma:v OV()l'l.ap ol1ah~~ .. but not ooneoli4atod 

together; ventrolly they are widol.N' eap tod. 

The tip curw vontl'Oll7• There 1a a short tranevorao 

earina on dtott!l ~don o~ the donal surface. 

~ lntertll loboo oro b~ ro~ Tho t'S.»et 

connectinG :nne 1o ntto.ehod at ono on4 to tho 

retl.exed ~ o~ tho 1 terel lob~ and the ftntl'el 

l ate, 

It 1o 

t tho other on<l to tho mecU.an lobo. 

U dovelo~ all 'tho 41en lobe to 

be extl'U4od dUr1nLt cOJ.')Ul.ation. At Mat t110 modiOD 

lobo 1a I'O'tract into the 'to _. o that it 1a 

concealed, tmd l1 next to tho prox!mal. pert ot' the 

basel p1oc 

AIJ 1n ell ae14tle, the chJ. ttnlaation o~ 

tho modian lobo 1B roduoed (Sharp tmd 1JU1•,191S, 

020 ). In .t\l1qllQ1a vg$qla 1 the codion lobo 

consSata or a 1r ot 1 ~04 plates 1n the 

vontnl. wall or tho c>on1 tal tubo. 'rho 'bou.n4a17 

bo too clli tinoue tuat.os tm4 tho ~ 

QCmbranou.o region is not d1a.ttnct. =o.ch solel"!te 1o 

prodU in'to a lone; antel'ioJt]3 ail'OCtod atru.t. 

-s Uo close togotb r, on a1 thor o1dc ot tho m14-

oorool. 11no, but ou:toido tho thick wsoul..cd' ohoath 

o1: tho oJaculator:r dUct. ~ aro not as ot~ 

- oh1 tilliood -
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Ba Dot-sal view. 

U.. b. P•· ::; distal basal piece. 
1.1. = lateral lobes. 

2~e •. m. = point o:f' atta0hment ot second 
connecting membrane ... 

p.b.p. = proxtmal basal pieoe. 
t. c. = tranSV'erse carina. 
v.p. = ventral plate. 
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oh1 tinieed as tb8 modlan lobe, and the,- f>ollow 

the curvature o'f tho togmec. In tho poaoeaa1on ot 

pa1l' or latortll loboe Md a median l obe, the 

ae4oagua · ot AP9m'*l nw;LQ 1 1a of the 

"eonerallaed trilobe tt.PO"• ( tceJ.t-e.l932.,p.IS3). 

Tho 1ntemol aac ia Vo'l!'}f large, as 111 

'WIW.llly tho ooDdS Uon ~ Scarabae14ae (SbaJ'p and 

Uuir, 1~12, · 007). ,, u.a .. Yo6 it 1a nalnated it 1• 

10Jl.3el' than the a-odoWIQa. D1stal.q the aac ia 

abl'llPtlJ' no.r~we¢ on tho dol'tlal sun-ace. 'l'he apex 

is ~ and cowrcd . , \h numo10ue aho!l\ 

pootor1orl.y diJ.ItOCtod sp-lnee, 'lib.1ch rovent. tho 

internal eoc bein{t 1'11thd.rclwn t'rom the vagina or tho 

~emale 4ur1: eopul.atio.n. Tho aoru. tal opert\D'e 1s 

ei tunted on the 4o~sal our:tace, aJ.1shtl7 proximal 

to the apox; 1n Anor:Da-l a orimUJ 1a 1 t ia 

'fd.thout any tranaf r apptU'atwl { r,l919tp.406). 

on the vontrol ~ac thosae 1s corut?lcuoua 

oh1 tinoua 8T'>1no• t.taoh:Od to tho base or an 

1nvgina'e4 membranous sao. 

Tho latorol loboe <lovol op. ~rom tbo l ater a l 

protube~ancoa, ltbioh 11& adjacent to the posterior 

margin of th ninth sternum. 1n the upo. The median 

lobo tottrtS .f'r<'.l:n the motlien. protuberance mlioh lies 

bet on tho la~ttal l obes oJ: tho pupa. Tllc eoncnv1 t7 

-®• 
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on tho margin o~ tho dian protuberonce marks 

tho poot•ion ~ tho tlpol'tuft of th Q3ooulato17 

&act, nenr tho· a,ox o~ tho tnnor one 1n tho adult. 

'1huo 1n the u.p the aon1 tal structure ue oxternal, 

but Jn th tho3' boo wb>lly mvaaua~ 

Joroovor 1n tho a, tho 1 :toral loboe develop on 

tho ven'trel ~t r:ma. dJ'e l'e'VolYod ~ 1000 

during do'Velo;GOnt. Tbie conn. a a1m1lar 

obeol'Vat1 mn® b7 · Ub ( SHorp and • 1r, l9l2, 

naa) , on o. spco1oo of AJ¥P!la. ~ on · te.tion 

ndopt in tho above llcac:ription o~ tho ailult l.a 

bnscd on tho pool t1on of tho eclor1 te oo tho7 

ocov 1n tllo ovoe1ntltod con41t1on of the 

ethe~ 

ThQ ~~ §n3.msl9a- ( 1g. oo). 

~ al'e GVCJ1 1 ~ SD11'0Cl a. '1'ho 

olghtll pair or 1rao1oa ~ell 1a pro ont 1D. the 

upa, to mo1'kod 1n th tmaao by e c~ on tho lator 

~t1 o ot tho ~l.oxod tJ1n o~ the _pm1d1um. 

'rho t'il'Bt n1r o~ sp1r oloe io s1 tuated 

in tllo rono v trol to tJl.o tcr of th first 

ab4c:lm1w!ll o t, pOoto:r1or to tho pootalor 

br1dllo ot tho mote.tho~ Tbo re>llO'Q'lna thrco ail' 

or ap1»e.cleo occur 1n tho ventral rl3a1on o~ tho 

- r.1 ronous -
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metlbl'al\0\18 plourn o• tho oeeona., third and toux-th 

lb<1amlnal ts. Tho nret :t(Nr pa1re of ap1raoles 

are large and oll 1 tical. 

~ tif'tb. an4 s1xth pairs ot ap1»ncloa 

_re placed 1n the aoreal restcm.e or tbe sclorotiaed 

etttma of tho correoponcU.ng tMl~ts. Tho aventb 

pair or 1racl eo is s1 tuaMa. 1n tlt~ autu.. 

aeperats.na tho t and the stemum oC :the 

l'Ot)J'Sidium. 'l'ho last throe "Pfd,re or 1l'801ea ue 

atria into mic_h tho.Y opm honvor, aro not roduce<t. 

'l'b seCOll48:17 atrial ori:ttoe ot ca.oh pair 

of ap1JtnOl.ee i :tluall 1r1 th tho surface. The rimtl!7 

trial oritico oxt at the Whole lenGth ot tho 

man'bl.'fme at tho baoo ol7 tho t.r1um. ttte eoond 

chordbe:r hns on 1m1ardl7 diPOCtea d1vorti.:l\lll ~l"'OIl 

th ootor1or 1'1011 of tbe chtt:lber to e1ch the 
I 

occlusor J\JliSClo 1o tt.aohea. 
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the cl.N\tta and tho w11\atJ 1 

bT ~~ ·~1na s incision on o1thatt 

s1ae, \.lor e 1. ~ . tht. ~· 1 , fMil tho ap x or 
thO (\..l)d Jl.lJ. 't~~ic>:c. ~ o~ the tl10~ 

'tcto~l{;l I { ..._.;.._. ~ ~ ..L~ ~ tha ht.toc:l--o pBUJ. 

'i.."() ~0(\. 

r.d.tldlo 

lir~ , ~ -cdi t l:V ~ tral tv tl16 tOJU&. Tho vlocol'O 

aro oboourod by ll.\:001VOO all'-& cs, botwo T4licb 

ht <km0u1ta. ~ ..... 10 unt o:r rat prooont in tbe 

be>@' cloeroooos ~ tho 11 oz the 1'macJo. 

(n) :t~ Bc::ml Zttgl:z B;roAC& 

Tho roopiratoey ~t or the __ __,~ 1a h1sh17 

do~~ I t 1G o11ld.lnr to that .o~ the lorva, oxoept 

:Cor the p l"'$CClC of a11Wooes, which bavo clevelO])fld to 

act as reot':l."V'D1ro ot o1l1 men. t.hEt toogo i.a t1Jina. 

It 'leer t hat o~ tl\0 1maao o~ ll~ VUla!j.g 

ab.. f!L~ b:r Borloco.l009,p.01G. Qtltor Dt~ 

Dn."Old 1~1900. 

'IhcJ.1o are two p 11'0 f4 thoracic ond even 

!ltd . oi' abdc»n1ncl t.tp1l'ncloo. och loa4a 1n an 

atr.1 .... ,.m. t he \1011$ cf t;h!ch lack taenidio. och atrium 

- 1o -
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1a oantinuouo td th an 1M r ehtJd)or, 1'1'all the 41a\al 

C)nd o~ \ibioh tho mo-11"1. t:raohoal tiWlk arises. 'rhie is 

very Gho1't, and soon d1v1cloo into a ao~ end a 

vontral. trunk. ach or tb.Dse d1vidoa into an anterior 

end a l)OOtorlOl' b1'tlneb• 1'lw entor1or br~ un1te 

w1 th tho co~ pontorlo¥J brancbes :tram t:ho 

p~e ·ina 1l'8Cl.o. tJnaB i'ol'mi:na a ao-rioo ~ 6orool 

Ob4 vontrnl 100110 l.ong o1 thor aJ.G.a ~ tbe bOf4t 1 .aa 

1n t ho larva. Tho an.toriol' branches. iTGm tbo 

!Jl'Otborac1o sp1J~GClee pene-trate mto tho boa4. 1'he 

ete1•1ov bronchea t he aevath ~N.U. bccle_. 

b ro:nch. into f'1no traotU)Ol.eo 1n tho aovonth rmd oighlh 

nb4oird.nal ooc;nonts. 

1n t ho lnna,. aocon4&17 branoboa o.»iao 

~ ~ dorool. and 'f'cntrc.l l aop-. '.11\q clivide into 

Thooo aro Dt"OScn\ in tM hood, thorax and tib4antm. 

'they laok taerd.dia. .1\.o 1s aeneral 1n Ooleoptom. t11o7 

tWO not VOf!Y' l~iPSO (ItUe.l9a4, 48'1) , but tboy are 

V'O'.ey' nume~ 

'.a1o ®raal bl,CIO(\ vo aoJ. is ·ttl o~ art o~ 

th he~oal. o.r.elo ' ~ by 4ot1n1 'W W'W.lt J ol ~ ;'lore 

th<:: 'b~ood eircul too lt" t G "~• 

rx:1 <101•rA bl? :\!'. voo l o.xtanda :from tbc 

- po.ato~iOP • 
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yo~tetrior tr; .... :l of t uc u"::Jd.onan through the thorax, 

and onds imnod.iat-ely- b<.l~d.."'ld t1lC hrain. l" is 

t..if:tol"'!l tinted i.n t~ o hc~rt., r.+!leh lies 1n the 

:ic..lt i oontined to the 

In tJ1·~; ..!'bdorl.!J.n t..~ <l.oN.t~ blaotr. V8JJ.eel l1ea 

il. ;.,d.'i nt ... l :J Vet!l~~cl : t:r , ~ At the anter1o1' 

the aorta liea ~~-tlt~ly dorsnl t..o 'tho al!menta17 

a anal. 

Tho heart 1s d.1v1dcd 1Tlto a ·von chatlt>e1'81 mich 

ue dilntcc .. in tho middle• o:ld na.rro towa1'd8 the · 

D!l~ ~"!le rtrst cbtn'lJc t• ! FJ tbe l al'tleat. Each 

oh· ibor oos n ,3lit-lJ.~ \,L,tium on either a1cle,a1tunted 

:>t "tr:fc.r to the m1(.\(il of t~o •lhamber. 1"he blood 

,. t<J~s t h-9 hotlrt thf!OU(Jl'J. t hoae oct1a. Posteriorly 

tho l'"~~trt 1a VOltS n&.rro '• and 1 t waa not pooe1ble to 

dat9n:Iino tl di viet on to ohomboro. 

Tho aorta 1& V\.lt';l nar1'0tf; 1 t la not d1 Vided into 

Chmil.bcro. I t -uidene antc!'iouly 'bot'oM M.Vidina into 

t 70 ohort tol!'J!nal branchoo, i.at'E'diatelJ' poe tenor to 

the brtnn. 

Tho a..tory muael.,s B!)ratui Ot.:t 1n a ;fan-ehepe,from 

~a r>0in.te ot at nohmcnt on tho t "'1"ft'et to 
u .. g_ . oncb ehanfbe~ 

- Of -



co ... 1cu.o 

1n thu .L 'l"'f! , 1n COl<r.Jl. ' t:l. • \'lith tho rc<iucecl 

unt o£ "' oo!r J 1.n M:, ir.1l~w 

. Z-t it. .:::\ .t:t :'.ttl" :t"J tl\nt ox ott&Os- Sonral,)ao14ao, 

·~ (String].o, 

PJJ.Yl~~nl-a~-C!fttl,\1q D 

(~.l'J34,p..415), =. , .s.:lon.~,mclolon)ht! r... (Llson, 

• and · · e ~~' J!.'i!l!qno 6rin«• · 

c ick,~v~a~-~ 1a-7a}. 

It 1a r..roxtmato4' tmoe tho lon.ath o~ tllo 

·bt: .m. Uo»!l}l0log1cn.Uy 1t 1o d.1:v1aiblo into a 1'oro-.­

intoa :tn.J, o. Iilidr-mte tlno and a h1n4- 1ntoot1no. 

or in·~~ o~ a~, 1 a abort 

epl)wx:Lmtlkl~ tho :rdd,)l\) o£ tho y;wotbo~ T.be~ are 

.uo oall Vf!lr"J' Gltn14& 'l'l\0 ~ :to \b. onlUfSed 

ant :P1or r!.)81a..t.J ~-t r o--- ,. a to the bnin. '.rhe 

o~ao:;u'"lotlUe 1o OOZltinuou.o with tbe ~ It 1a 

Tho crop is 

n ,u.latj.on of tlw !"OSt~.rior ro!!ian ~ tho ~ .. 

but it i u not :roll dovolopot\. 'rhuro 1s llO oharp 
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Fig. 58 - Alimentary Canal of I.tnago. 
AP.O?IiALA VETUL.A wnm. 

a, -..... an u.s. 
co. = colon. 
cr. := crop. 

a.i. = distal ileum. 
d.m .. :::: do!'Sal Me.lpigh.1.an tubules. 
m.1. = mid-intestine. 
oes. = oesophagu:.s. 

oes.v. :OS oesophageal valve~ 
ph. = ph ar"Jl'l.."t• 

p.1. :; proximal. ileu.m. 
!>•V• = pylo~ic valve. 

r. = rectum •. 
ap. o. g. = supra-oesophageal ~ang11on. 

v .. m. = ventral Malp1ghian tubules. 
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intoatL"le. 

JV" .:~'tii ~-:, .. ,1.,.1a-r~ -. ~ ... x~lo, \.~a.1f'o~ 1n tl1 tor,oxcopt 

• n..., t!li rot.t -; "'" 't!rl.Z ~-;t '" : j '<'tt1on with the t-ol'o-

1rat~·zt.:. ... x ~~:r,un .:c a otx J 3}\t. tub6 to tho fourth 

n~ru. c.o _:n.t.;. I·· t. -.....1. ~~ ol1gb.tly to the 

l.c.n o~ the f"'lldcr.r , ar.a. coni.inuae to tbo firth 

e.bdOrJ1n.ol o ~nt. It 'J\ a lote loop. and 

<!O!!.tL"'UtCS ., or.,t rivli'~ 'GO t. 

m; 13 o~ t.h m1 -1nt ~inc £\1'0 thinJ tbc7 lack t:ho 

' l"ln.ilta O- ..:oJ.~igh,.on \.Ubcw- :0.0 f'lon~ valve toJJm& 

OllGtr~.c OI'J. ~at l'l or. to tho 1naort1a:o. o;t the 

.:.:nl:pi[Pl,!sn. tUb #n; i t 1 t ll dovcl~ In 

~,.9t!hAlm C£.M1l& su.r: (Fl. to r~1930,p.lll).ancl 

.jt"Jl~onte=l~OOlX!Qn~ • ... (Li£NU~l &i, 1~); the 

• , iehi ' t.Wd~ a t 'to hin4-1nteot1no, 

!)Ostel'io? to tho p~ol"i v tho con41t1on 1n 

~~ltt,Y.Oj:4lg ~ 1 .io cd .. ..lilru.,. \00 that 1n fml161!a 

J~~ Hl~ (~ ,l0Ju*p.l65)• · 

- Tllo ... 
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11 ~tl oro tbazl haJJ: 

I~ in ole rly 

J.ff _ :en t.l. t .. . -:!n -o· . .:- i:'("~:' one t ne ~..n ;rllgphpap 

JP'_'>O• ~ ~ ( J ... .f)ehm" l n:",o ~ !>• lll) t _' ~on'Qp 

J!Nlg;~ r~ {·J1. '· ~"'3 ~ - ool), 112J.olsmtd!f 
( "f'n • ~- • , f!gg!'O'QbzlJ.! 

'!:'"r. • ·~ ·JJ..: ·.1 :U .. l 1~ ~or~ Q:l"lin4ltic 

t·~ · t: , . "741.!. ... F -!· :• th .. "d -u·t~atin~ It ext o into 

. ..~ 1JU. ht , i!i l ~~ ~ ,.::c.. "t. ....he dilltal 110\lr.l 1 

the ;n)nt :-:;""'~ ~ .l.h·:r.1.~ th.o h1n4- 1ntc tino. 

1t i a "n·•-
or ... 
of tM 

.r.n.oro.-..-.~ ... -1:...tcd an r.;.;:;·iot'll' fmn tJ 

the colon. I~ i o 

tU. to tho tonor p<U't 

li~ nonNr tho U'-"''-A 

- mlll 1ck, -:1 l lo ·• 1'11 11m '1! SUl"t e 

1o covo:.-ed · tJ\ pM'QJ lel :to.uc1 ;urli.n.nl rmrn or p f.llao. 

'l'hc colon 1s n neu'1.'0u t'.4l , connoottng tho 

dio--:nl 1lonm to t x f! ''.!.. It ia r t 

.. o otu:n ort. T..l:o ;»:> t <.?l"it)rly t'rortl th 

- evanth-
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e"Ant.lt o.bdOtd.rJ.U. ~.tent to the onus. It 1 

<tl.'~ . .1'J. ·- ~'. , lt.::'13! . •lfl .~?bl.v or ~t diotenalcm. 

\ OiNUl~ Cl.l.d .1..01 1 ·&neJ. lll\1$~10 4X'e Y1B1ble 

0 t.~ O'U,r'!'~..; 

on n::...r; w ~ 

~ ., ... '" . "'"" ....... .., ' ... ~ .. .l J J .,l ...... f.&.,il~ ....... 

tho . t J t!J.() 

m.tddla l f.nn, fll\ort dl 

, ........ 5 ). 

w ia ... 1 tu.o.ted 1n tho 

in trent o~ the l)J'lor1c 

~ o1 tho.&.' o.! tt, ana. poatonor to tlle doNal 

~ .. no .. o <'"1 :t·;.1 .\ 1... }~i:ll.al.' to that 1n ~!!lUC?'Ill'laat 

tma&.1J.t;; Jurm. (1'l tcl1<Jr. l9- O; lll.)• PonW& .3fl!9PAAI 
•. o- , {OVi:."lGl ,1300• 186), mtt iqJ.olqp.tjha mtlgl.onWMa 

r.. (~ .. l~36,.p oo~a), CJJtCop tbo.t 1n tho tint 

t-oo:t th ~nll>i hinn tubot) nr1ao boh!n4 tho p~nc 

Tl G. ~"'il .... the V'Cltral "-i 

but both pairo D.1' l~o~~ thtm tho 8\lt. 

rho .lol'Otll tt\Uoe u c,yl indrloal.:roxa sll.ort 

- the -
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tbo hn«<OCool. bot~ tho oo1la os: tho m1<r-1n tine. 

soon thoy boca:lo oloooly liccl to tbe mid-nut b7 

tro.obool.ee. t W.O point thoU a obaracteJ-1a\1c 

bi · tinnto aranoe. tdn11cr to that illut~tea. 

b7 ~ . lD80,p. l80, 1n PgpUl&g ·"~It 

~Y truvol along the. m14-all't to the lovel o~ tho 

oosop~enl val.v , Itoro tho7 tum back, aDd 1')llow 

parall.ol de~ coune to tho ona. or the m14-S\lt. 

Horo ~ Uo f1itoo 1n tho ~~Bt~moooel• b 1.t1 aa. the m14-gut 

tm4 tho ~ 1!\07 1oD 1r bi- eot1Dnte 

tho ouzeftlco or tho diotlll UO\In and l'GOtum, arid onct 

blirl4lY ncar tbo h1D4 ot tho roc 

Tho vontral tubo alSo c~ln4ricfll t th01r 

-point o-r 1noert1on. and ao G1rrd.l.u b1-poo.t1nclte 

~ arto1" n abo~\ tiBtonoe. TheJ' follow the l oo.p 

o~ the m14-aut, ond purouo a meando~ couae over tho 

41atal Uouu and rectum. 1'h07 b c cN].h'l4rioal. 

cloo~ oy 11 to tho roctur.l, and torminata bl!D4lv, 

DO r ito pootor1or ana. 

Thoro Ql'O t'r10 cloooly oo11o4 tu'boa a1 t.uated 1n 

tho o.ntor1ot' ~on of tho rothorox, on either oi do o~ 

tho ol1montor:f co.nt\lJ thoy ca;r bo 1~iblo for 

cmitin6 tho tf'tUlaW.t o40u.r ohoractonotic of tho opocioo. 

- (e) -
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1'hO oontrol rvouo o:tOtom 18 cOXLCent~t 

into tho bond on4 tllO A 1IIltlor con&U. tian 1a 

1'1@ll'04 b:r , for !c99bPOatoma PIMa. 
o protooorobJNm 1n rqpro 

pro too tbl"lll loboo, pnlr o1: tic l.Obes. 'lbo 

protoo01'0brol lobon un1 to4. 1n tho m1c141e l1no to 

fo bllo oc1 andlion, lch conati tutoo tl\0, gro to» 

art ot tho bl'Olni. 11\o~ aro oo:ntinuou8 latoroll7 

w1 th tho optic l.oboe. arc 11 dov l 1n 

!o oa ~ ~ ptl!r oZ 

tho ~ trol ~ac 

r o~ t.mtor!or-17 

t or llob 

on tll<J torio• Pol lobos. 

It 61~ t~ t~ o1 connectivoo. 

'lll.Ooo c 1n octerior <l11'00t1on 1'0\m4 tho ooaOphoaua, 

to un1 to the bvoin fln4 GU.booso 81 s ton. 

!n tho 

oontl.'O o~ tho Drotbornz. :tt g1voo r 1 c vo:ntral.l}r to 

norvoo ' hioh innowot tho o::>Utll-parts. 

Tl o rothorac1c l3].1on l1oo 1n tho pootovior 
-prt-
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Fig.59 .... Re:l"Voue s,-etem ot 
Im&g()t: 
&;OI4Al,.A. YJmA w:am. 

eb. g. • abdom.inal ganglion. 
ab.n.• abdominal' nervfta. 
o..n.• antent'.UU7 nel'Y•• 
c.c •• c!rcumoesephageal 

connect1 vee. 
c. ·a. • oorpoM all.ata. 

fr.s..= :trontal geDB11on. 
h. g.. h1Pocer•br8l aanslton. 

rllf.k S•• meso thoracic gsnglj.o}lf 
mt.g •• M$tsthorae1o gangl1ob. 
n..o. = :ne~e to elytron.. 

n.me•l•=a none to mesotb<i»rac1o 
leg. 

a.mt.l•• ner'V'e to metathorac1c 
leg. . 

n.mt. 'P• ~ nerves to mou.th-:parta. 
n. w. cs nel"f'e to wing. 

oee. g. • oesophageal gengll.on. 
op.l. • optio 1obes. 
pr.g.. pX'Othorecia ganglion. 
. p.l. • pl'Otooerebral lobe. 

l'i& • X'eC\U'~t Mt-YS• 
a .. g •• et.omaohle: g8ftglicm. 
s•n.• atomatogaatrio nerve. 

sb•0•8•• sub-oesop~ageal ganglion 
t.lt-• tri tooex-ebx-al lobe. 



- -
of tho :It 1G un1 ted with the 

ouboooo oa1 Qn811on by ollOrt puallal oonnoot1v~ 

~ 30J'lC].1on aJ.voo r1so ontor1oxtl7 to ·1 aen , 

uhioh 41v1cloo into a l nol"V'' .. Cl.lch l!ota the 

e l'a1 mw:reulaturo of: tho 0 ~. ~ a. laraer branoh 

whioh tnnorvateo tbe r.uec1ea o tho pJ'IO~o 1 · 

'l!bo oothorec1o .• metotho:roc1c and abikladna1 

aonrtl1a nro· clooo~ \1ld. tod ow1na to tho 1.11 Ol'QnCO 

of oonncotlv · C<m41 tion 1o c toriatic o~ 

number or U.1oom.tn 1nc1~ L,;elo19A9A 

~1!1QQtgn and tp;lloPartd\1 (ll!ln8,.19M.p. 48'7). !ho 

fUoo4 g~ oxtcnd .frt:m tho ant r1or restaa. o~ the 

'rho throo c ~roc are sop ted :tiva one ano-thoJl by 

lJ.sht oonom'lt1 'l11o l'OthoJtGOlo GGPSl,2oo iii 

oonneo to the otboi'GC1o' nor"N eentN b7 ehoJ't 

CJOmloeti"ft))h ~ ao- moktbomo1a none •aeea 

each atve l"too antol'ior]$', on 41t.her e14e., to a norve. 

wh1oh BUIJr)11~ • el7t1'tl GP4 ~ J'OtJPGCtt... and 

torio1-17 to newo *ich !M0l"Yatoe tibe loae, tm4 

ruaculatun ot tbo correo~ to. 

flop!U'Oto o.1X1a;J!Jlol Gf.lDG].1 c.onnot be 

41otineu1ehe4. RUJJI)os- o~ elen4er new oe ulso an 

o1tbor e1do ot tho tlbclOtd.nol aen o and sup lJ' the 

eb4ond.nol oo~te. 
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11 the oo~ uurraco of: the Cll.1t:lonttll:7 oanal, 

end .&l i'OOl the ~ to tho oeSO'!lhal!ool val v 

'l'llo tl~tol. ~on 11 an tho <ioroal eurf'o.oo 

o~ tho .. ,. 1n rront or tho bro!n. 

i':>~ lobes or the brain 

itm connccu vos. Pooto1'1ol']3 

!t ~- (JQ ~ u l 

~ th. t1i-J b»c.1.t: ~l Cb.rotll. 8\11'£aco o~ tllo 

~ eifJ~ the ~it 

~--._-1ou. Postorios-17 tho 

ria to two a to trio 

'rh 00 anona. al th idOo o~ tb ooeophoswl 

oh tcl.'ID1natoa 1n copuato of.oraaob1o flQn6110D, 

a1 tuatod a short diotanc 1n tront f:4 tho oOtJOphaseal 

volvo. pnlr of oo tll. atl1lB11a Ue juot bohlJ:ul 

tho bl'Qin. 1'1\oJ' ro co ctocl tO tb braln and to 

o col"l)) nllata oro to bOd1 

..,~._.- tb oooo:>hOso:Ol. aanalio. ottuatod o. bort d1at c 

Qch 1o ~ ... tllo o eJ. aanslion. 

l'OYiouol.l' t.hOy ra -,ootorlo» 

ft'lft':-a.thotic aantJ].ia. ceo to ,l9-M.p.13V, thq 

havo n L!].Qildulw otru.cturo, and -18sle rth,l9M, p..OOS, 

- ouseoets -
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• 

otroaturo o~ 

,1927, ~'?'O) t 

1\QOigglcl L. Oor. (Utteroha.ua, 

19D7, OD4 6~. 

( onuto...Jt.l.042, ")· 

'lbe tgo ovnM 1 ted 1n tho ~ 

on 1 r 1a.o o 

conat ts ~ a1x ovo.rlolee- no:nnoll7 0¥01'100 0~ 

JDOtiJOO. of e1x ovarioleo. the tbovc.f.lont1anatl. 

ovnr!ol o. 'l"ho ovorioo 

to Grooo.l90Z. 1a tho no 

( ttorobono,l927, ). 

tor!O» 

r. oh lve 

&OI'Otroyb.te., mtch ocord!Du 

c Ol t1 1n ll1com1 

on o~ o 

or lODllol' lcn8th o~ the 

f'11 ta "'t11-1oa acc01"\li:r.as to t11.0 4o at 4oTol o 

rdth 

- tl ' 1n t t'ull7 ovelopod, the 

i'il to aro olc:tQelJ' to Ot! . r. :rust 

fOre l~~ th ftlaman"UB 3 bou,n4 to ether 

- ror-
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Fi~OO • Pemnle Reproduct ivo Org&"iSS ot Im8SO• 
.~~wlliD. 

b. e. • bU.sa eopulatrix. 
on.~ c~ 
e. • cloaca. 

c. li• =- aolletorirll. glantt. 
o..o. " oonmnn ovl4uot. 

s• ;::. germar1~ 
o. = oviauct. 
It• = rectum. 

h• • apema.tbeea.. 
SV•d• • eponnathecal slend 
sp. d. e apennathecal duct. 
t.~. = t.am.inal filamon.t. 
~• = veatne.. 
v1. = v1tel1a~1~ 



- u-
t-01,.· a ehort 41 tanco tor1o,17. Accordins to Groao • 

19081 ( ittombouo.192'7t 302). Bl.l ll1oomi ~ 

novur1o. £ 1eulo.to.tt. 'rho <Jllr.lQ1'1um is tllo Olllttra 

ro{J1on 0~ tbo ovanol.e, torio» to the 1'1J. t. 

It on1 I'· to ~o v1 tol.lUtum, Whioll. 1 the mo t 
• 

con 1cuoua art ot ovarlo1o, 1 t cantamo tbo 

ilG'f'olOp~ 1oa.. doTelop:t.na 

time, bUt a lc'k8 n>ro than t.1uto e 68 r l en in ono 

OVIll'i.Olo a ttmo. ~ ~ l" 4twelott1ng 

nallra. toun4 1n a l tblr't;r-one• lch ooJTO~ 

la1 b7 ono f o. 1'be 

0 

cooeecut!~ 1t Otli.'ODCo. 

odio.olo at t~ baoo ot V&Moi&A OYGl'tolo un.t to ro 
C:t!l e shol't 'flL4o on t. 

h .- ll to 1B tho 

~-...~ OY!duct. Aa 1n 

·Wli~IUI:I,l.Wl'l J oo:.n t the 

ontcr1o~ ,.,aiw ~ bo oa:rm:lkll ov14uot tu1ma ~~ 

and 1 V(iJltraJ.l;t• · r <~rl7 1t • to rorm 

the~, .. ~ch to:P tho .close ventral to \he onus. 

Tho "common t, fol!Ded i'rom. the union 

tho l:.l70nnotbocal sl op 

- into -
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nnterlol' rosiOn of 

theca 1tJ ohort. 

l.O vocr1na. The b1atl4oJ:~wo 

lm(ln:::J~a:thoool g1 ia 

a ltlr"''O nari'OW 4uot, similar to 

3;a222£!iDa...!¥U~~L. 

ontrance or 
nnat.bocol duct. It 1 

roo tton ot _ _._ol fluid bet'o 1 t 

pouch for the 

OS to tbo 

a:_,o thoc It 1 o1m11 to 

Qoor. • tl a narrov 

rogto , 'bUt 1 t 4uc:ta 

, ~ 1n ::r.J.al'God fliatnl 

.,.,_.,..~tl ons. p~i;JIJ.tlfllt 

in t nt ioo. 

into t: 

• t m. a BnJOll or 

tho VQa"Ottio 

oi thel' a1 • ul.o to 1 ts 

CU~l ~ llg to ,1; 'f,p. 

. tho n ... ,,.,nw~~vo11tJ , choi~on" 'b7 

n<;r.., l."u: ·ue:a-,. ... om·,. 009, -ro~ r to thea oe 

Cs) 'l'hg :=* g JYtn!R<lU~M-xe CX!!~ (P18.6l)• 

li~lia B1Jnil.ar to tho ropro4not1ve org~ 0~ 

Eb:rllsm.su:lelm h9£t1colg Lo and Mqmgl g !9!\91 acor. 

(R1ttoroll.aun, l937 '· 20l.-'..l83). 

'.r!.1orc aro two toatoa, o1 tuatoa. v tl'OJ.l.:l on oi ther 

- a4L1.o -
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a. g. ;a acceaaoey gland. 
d. b ; P• = diatal baoal piece of aedetlgUe. 
ej. d. f.# ojaculato:ey dUct. 

t. c tolliole of te&tia. 
1.1. ~ lateral lobe ot aoa&asua. 

p.b. p. = proximal basal p1eae of aedengua.. 
2. e.m. = aeeond connecting membrane. 

v. d. = vas defe~ens. 
v.e. = vas cfferens. 
v.p. :;, ~v-entral plats of aedeagua.. 
·v. e. = veeicttla ssn2nalia. 
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14 ot tbo 

M),ylltmE!~ JRU1ggJ.A tllo3' l1o olos ther 1n 

the ventral m14dlo l..1l'le. In ~D'iLL.!!:S1111 Goor. tho7 

eptin 

.. 

in ao4 ot u tolliclo 1 

J'QJ:.tiQQl~ ,.... .~ lvo U1oloo 1'0 ~e~ ... ~ ... t, !n ~~~ 

foll1clo todj 1n \llo ~ \heJ' 

a!lO:r leJiclox-

latnca 

tllreSII.\v. i, tm.'%t.Cd G9t¥m. the l:~ . ut tho a'biknon 

W~Km ~:.. a · ~. tho 

~:boro oro t c noon 1 , , doh foll 

cl.o~ tho cou.roo of: t (1()1tor of tllO 

- OOI'J'OODOP<Uns -
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correopon4in.g aid Ue to the 1no1 OS: tho 

~ dc.f ~Y 1lu!tre in el. lT 

1i01irar<lD tho b ~a. the va.o dot' ran ~14 ~ the 

nee aso17 ttl nr connected to tlut 41stol f.1124 o~ 

the ojooul. topZ clue 

ot tho bru; o:C the c~atow atu.e. 

tor the on of ron"io end 

ey ~~. tb.Ct o~aeulato17 uot 1a v F9 llGP-l'Ov. 

r a o~~n d1 .• t 1t inc aa LV\ s1 

o to t ~ > o o~ +-:ni ~ maaoulu t11. 

thin · o cjacrw.l tol7 duct 

coils J . in this tb t 1t 

oaocano the; n 

imlo~ GOO dur:lr. ': o :W ),t, A.o 
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- UOit.m'• -

(~00 and 68). 

J.nld ubOU .. 1nehCf) b lo the 

our_ o ~ tt\0 ~ In ..,-wy 

"DeEm ~ouncl , JllQhoo bol.0\7 tlJ.O 

lnbol'ntor.T 11' th ooU 1n • ell. tho 

ooU ~~ ha.vo 

ln tbD 

.,..,'In Wd 

tob ' tu.U tu lncro~ 1n .. 
. o1 tO• beo 

359, QDd 

414 not htr• .l9ss • 

ft'f'\l-.'!""h 01' 

1 4o rt1inod b7 t 

· bo t-l!t l;r , 

orib ll•l94 o, 1J.7 .. 

1n ~ ,l\QJ:is:&!f3l& ;.. 

tttt tbtlt tlle 

& DOll• 

u. on4 

0 - .la rm:J.~, 

1n£17, 

(r.itt ~l?ll7,1)•~) .. "1ho:Y • 111) enelo.,...«l. 1n a 

bnll o~ ~s.rtl A. G1::i.J.lug ~ ... 1 0;1 o J:Smallw 

_191 , occo ...._, ..... to n,.1927,~:J.'f, (1cnw1 ,l~,p.l46), 

l 1n bell I) ~. .romoa b7 a 

Clu~ cmaotr.d.on !'" ~ ldl (llc:v1o.l915•P•l37, 

l9lG,p. '"'J .. t:\30011.920 • .,.009; L\ls1nb1ll,l.JOO,p.'TJ 

- u~ -
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Fig. 62 • Ega-s of 
ANOitWtl\ VE1!5{~\ 7DID• 

(Naturtll stzo). 

c.. 

·, 

Ftg.63 • AJ~OIAHA ~ 
ED• 

A. a Male Dnago., 
B. • Female Itnas<k 
a. ~::~ E««• 
D.. .. First lnatar Lsrva. 
E. == Second Instsr Lal'Va 
F. • Tbi·.~ Instal' Lana. 

(Naturlll Si;f.) )• 
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~Ia:t~naM.,l.040t. Bi ,1940.p.U8). The 

oocrot!on fran tllo onllct01'1ol t:tlJ:Jle..D o~ tho ~ o o't 

nco or tho 

~"'- to 'UlO , 
boll 0 

'£ of th 

Lll.rOWlth ~ choMon 

td th cr!p'\icma 

·tho chorion 1n AUBW& 

lr.)O.l'OI'lt. In 

8 0 tho 

, but it 

;a 

na:ooa:ODAOOllta tl'lmt~tn~m.ee for t 

Bition o~ tho cNb 1a 

·~;Km~r.uo a10118 one oS.do, 

at o1 thO o rac~r:w.etr o~ th 

1 olo~ t th18 o~ Ohonon 

1 otro. J 1 .. tt10 1a ~l"::7C•Gd it. botmcoo. and 1a not 

y tho ninot or tlt 

bo OJ'UI1LJI& .. 

~ointl:rt oo · 1 oclorot1nod on t1: Yeatral. 

ai · do not ap w to 11 1rlnod1ntol7 bono th 

- -
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chOrion, but 1 twltod u.tf(m&~ i.lowJ'w. Tho 

outline of tho mmlt'U.W. 1 

othc:rJ 1n mat l~ tt ~ !'0 Ol'«lood. ODd eituatod 

cme h fr:o-y ~ t o;,. •• ,; tho t7-th1l'd 4Q' 

1J.i' th.roQab tllo cborl011: 

to como tc>goth ~t. 

" .u.., t#i ' 1 MS. ana t tbo e14o, 

'!'he ClL-"'Vt\ 1'0 0~ t.he ~has 

; tl .. .!lnt t-itll' .....__.__._ i.l l~ Dliebtl7 vontl'tl11.7 

inolir.. , 

.. t the 

en 

it 101• 1<1 

ain.ot th 0 

t tono tt 

do 

- orit1 em 

dtV t • toh1DG ep1n08 0 

atttlml1 a1 tuat <m 

~ ~~ Oft uaho4 

ona1on OJl4 

1'.1~ A :ra:m"t. b coloration on 

th prooon.oo or tho 

ho pol.lit1on of th l abJUm 1 

J.DD.:l'ltel<l by n hint b1 :a1. a bo t JDmldibloa. 

.ruot bo tllo aD4 oetOl.'lor 

ehor1 to otl'Otohod 

t13htl7 1'0Untl t or tho ltll"Vn1 oo that tho ooo 
aonumoo 1rroau.lnl' oh.~o- 1'ho mouth-ptU1ts• 
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· ofticul ~ 00 li1WIIIol44#, 

htlir3 tho bOc\1 o 

<larker acl.orotisnt1an. 

c~o ~t-1 

0~ b()(l:f' oil {JQI\ 

c... tho htd:. I'll ! 1"..ch 

0. tllO ~ 

0 1 • ll,y. . 

1 hatolWls spmo 

n"''l".llW'It:?.od, ow1n« to their 

by ~ poa11t1011 

aoaal aurro.oe 

000\IH 

fllli'kl11>1 1a moH diatlno~ 

t . tton or tllo lana t11 th th a14 

,.,~ thu 1 :t.rv. r c • nlmnon to ~tura. 

11'3 0 ~!:.:tn,s tJp1ne in tho littblg or 

.,...,.~~ 1 .lt with. b:r ltittol'Oho:ua, lt2'7, 

_..! 1, !n ~sm!tM bg£t1cpl9 

r, In Ui ftltat l'Ul)tul'o o:r_ the 

Bho,.l oec_ 4 t\l.nlo::Jt. u-.vorS: 17 1n posl U• 

o~ tb ~tehlng tn.eo, tronoverae. 

tJaua1.~ the t'X)V tc ~ tbc the O\U"f'ature 

GP. &>r to boo rnoro 1>~edJ th1a 

ro to in th ~tul"o of tJ1o chol'l~ 1.'!lo 11" is 

l t i'S.mt. but~ "-ooul.nr act1vi'Y o~ tho 

lfl1'V'Cl enuooe tho fl:llt t to <.,"01\tin'tul · tho al4oe or 

~, until tho 1~ 1.., nl>lo to ~ 

dorsal mu.-t· o o: t.l1 md4l or th ~ 

anal oe,amonta 

- remnSnina -



to • tho ~o, olmoot uncoo•i.nclY. Thia 

lni)V 0 o£ the hoa4 OXl4 

t na, ~ oam,:::ut~ 1do o£ the eae ahellf 

• J :. ~-

· tl.' "·~ OO:J C_., !A tbe hatch1ns ])l'OO.SS. 

u: 101 ~., !:' !!ton (lr tho head 

·...,-·~ . ') (1U1UGO t . 

0 5nl .1" l\lD ~ld 000 

:.lh -. :1 t.o tho pootorl.or 

h 1 · D • by t 

c tu end the 

·sou. 
1'1od 0~ 



-

dol1onto tm4 t>41 
~~m ore Wh1 W. tb.c X'Q&U~ 

.tt hc~:t.: ci"ir& it fJ\lPOdi.Oial 

s.noa · --0 l"t; 

, :~ua. 

llaht bl"'W.n ~ 

It is Ul1'UO 1n 

tips ot tho 

1n'ta '\71th tho nm~ 

tl1> o-8 tho 

d th nt Of the tm.Hrrna 

i l 1 'l'l ""~ 1 0l'QDG 

l t ck. _ o 1 ns b.nvo .11 t.~t oamnoeJ 

tho eoml j~1nt 1a ali 17 l'1na 

to •. (-4 

1 l!~t 

~~s!Jlo. 

th s1'Ub 1a stUl 

e fto hea4-o _ o 

B of tho rawMU.llloo nn4 tllo 

Gti.U t t Cl()n.G,r}lououa 

-r.e ;:4. t:h0l'&C1o N &Jr than. the 14-

nftl .. ~ c, boa;7 oro to th mol 1'ho 

cl 

- n.P -
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ot ia.o:J~ to oc 

,.,..,...~16 oont o 

~~do nDt 

rt d1 t_ 

ht1il. 

~ei 

Ueht bl;~.gl'(~ 

diotona.o , ltu1\ 

J tho ~lour a.· ~]I.'CtJL~Je·a 

\ a 

oh 1 

·sm1YrJ1a 1e 

al 

,u ., ~ t~ til tl 

t.o · ~ 01.: th 

o-vt]~:J..oq ....;.~ u .~.. '-1 :,)\ rt ooond tnator 

c ·.~ ~ lm.... l rvfte b:; the 

1 :i7fi . j ,., ; o... w. ~- lm.g&J:~ aN1 

moot o.ct1Vi o 

':V Oom!V0ro\18 ~·_...,.-leo, 

itt c~ 1n a l thoy bite 

1;hoy t 1n l.tUi.Jl.Q"Uto J 

h other; 

7 bavc 

- -4!: -
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not b~ o oo 

I'Otlnds. a 
to o t otbor. but they 1ntllo\ 

h :vc 4oocri'bG4 in 

toJib. (Dri 'ton~l.98G ~ • Kl.)e 

mto:rtl ~ ~ 

uee1ana. 1natar. !.1\ ;Wt!11J?h:tl.lq 11Jl!9J!U 

l ~,~. ~~~~~4 

1o c1on0 in · 

~rina (b~mctit· 

l tn"nle tll. t c 

:tt ! t.....,f) &coOlUl 1n.ot&l' 

.~)g«J to tul't. ~8 

~ AQgm!QUl1mW! Utltt::lllu 111 tbo t1ol4 

c ot tho ~ :1n the 

y t. :f004 

_t.l4j~ft:il:u. o to.? ot sou. 
:1 ~, mt.. ~- ... ,) ~.1 err 

u 1lto thi 

.. f ".:m:. illD.o'C1 v in oella 

nt tho .. 11 wru:. Ve\7 dr7• 

soU.. In tl.u ..;1. ~o b~~;;: .:.'.!1 , jc:l 

1 ... -...-

1 

th"O 'boc%1• 

.tb. tho hee4 

r, oo t.ht\ tho 
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'1/ <Yt l 

ot tl1 t 1arv 

t\114 u.·\; ~a:~ro 

00~~~ ~n~,n_ 19 ~ad :lt\Ckwn»<la 

tho V'\lnt • , '"Jf' tho !i!1i8 

1 no•lla:oOJ1.l~·"'"''" lr.7 ft :1J:).UOUS n:tVO 1~ 

~lich :p """"'a.aa t1 ttoro ~ the l'A 

thia .as oo l.'-'4"""""-'10",_ 

!:Jnto1 o:U. 

rv- !.;.:.~~~~~~..! t:c. 

aolle. ln th uoll. on 1no ttOOU 

to-g .. o.,toif1 c~ t .) r:cll :Mlo~ tho eO\U'OO ~ 

tho ~1w J'Otul t 18 

t~mt 

CJ:)pCt'llt, 

J.ns~r~ 

tlw.t 

~ ~'l , ... '1¢ jl'C<lod!J'IIt 

"' !l.Ci1"0ru~o 1n s!ze, 

OS: 

th1o .,..,.ft .. ~h..,. It umt tte ~ tbo. 

»u.r tho rcmo1n.Sn{t ~tho thoy u.auull¥ lie 1ntloUvo 

- s.n -



. in sou. Ufi'Wlll:r ounc1 next to tb.o al a 

'U~""'1 3 Du1'1Jl« thio erio4 

ut .~\COO:rdJ.nB to a.t tb,.WJS. 

007, 1 JXl 1 1volJ 

not 

~1 

• r.o grub e(.. ; 1 t ·Ul\UlJ.J.¥ 11 en 1 ta l.ate1'8l. 

;;... 1-:£2. Go4;/s1 rlt;~ not co bo . on tho third 

~ pl:'O",(JUPal 0 

t n 
1.na . cl .. on ~1s lU.ul b 

- ~ -
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Th.a propupA.l stago ia rocog.n!sed by the villi te 

appatll'ance of th e body, due to the contents of the 

al1m£mtary oanal b e ing voided, and the depoe._ tlon. ot 

n subdomW. layor ot fnt. DurinG the pr~mupal stage 

tho gndunl wang.ef'rom lax-va i:o pupa oemn-e.. T.beee 

ehn.'ll3Qs w:o purticularly cbvio\'1.8 in tho last 

Mominol oo~~ 'l"bo flbd.ooon be~o.100c sho:rtel' and 

m-1nklod. T'1o l ~t 1-2 ae£11ents of the larvel 

ntegt1n1nnf; 'bocomc foldeu tmd.or the ventral. aurraoe 

of tho contl"noted repu "" !t !s ~lur1nc toh1e stage 

that ~~o f1rat obJominal star.nu~ 1a loc~. The wings 

tl1\d alytra bcoorn.o overtoa., anrl 11e outoiC.~ ·the body 1 

lmt beneath tl.o l nrvlll into;_!!unent. The lege bftoome 

tho pupn cn..tJ. be r,€:·en tlu:out;}'l t..l).¢ t ightl.J' stretched 

larvnl ~"'ltoau:;ncnt. 'lho --;erd. t alia appear on the 

ventral ~urft..cc, ·:tt ·~he rpcx o:r "the abdo:nen. 

\-~.or, tho l)Ul')Cl in !lCP.~ ... to emerge it becomes 

incroasi~lJ reotleso. T'tJ.orc are ho ver. lor.g 

interval£. of t;rJ.1~3cwe , d.urint:t lihieh 1 t . lies on 1 te 

ventrnl aur.~.;ace. I mmocliotoly be?ot-o eo~1a wnYes or 
contraction pano olone; the pupc.; thoy exert preamu-e 

on the larval 1n togument • and cause 1 t to spl1 t. The 

first rupture oooura 1n the mid-dorsal lh1e. 111 the 
- region .. 



!.mil 

- - "14--~~ 

u 

A. 

V:tn • 

- ~JG .. 

it 1& 

.--""" ..... ~ ... autuM, and 

oo,rer:~w UW1w.AJ~w:w. s t. 

.. tho _ · rld. 

coi o 

--

J.l Ol"tlln 
lw~t1 :OlQ I. 

0 ceato Olm». 
i,c)." '~ ~io.o 

Bllr:bo 

hoall-cnpsul 

a. oollootecl t'rcJm 

A'UI;,t:l A havo not bom 

...,.w~~~ o1: D:}ocloe ot the 

Loo 1:~.~ llofuonco.. 

Hutson, 1920. 
ChinJ.'CIOOnto• 

1~13. 
Ch101'CmCmto, 

J.S)33 . t 
lh'anooon 1936• 

Dl\mak 1934, 

oytawl 1916 • 

Pl.otcllor 19lg, 
letcbg:p 1gao., 

Gboch l9aa_ 
nbiljpp ine s Jichonco J.9:JO, 
CUba Brunei' 1928, 
oono~ Bums 1928l 
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~-----------~~~~·---·--------·-·---·--~---.---~--~~--~ 

:Malaya 

:ico roo 

.... nt 

u.s. 
Oat 

u. • 
r1tton., l 34, 

1918. 

1938, 

' aae, 

1931, 

f -~---·~~----._-------------------------------------.-: 
o t c h 1 o~ larv o& 

lil to ·h t or 0 or 
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(nemtna.1988•P!l--B-4). ~lonarWM\ hgrtf.cqJ.a r.. 

and .A!¥Q.erln. AatA GooJ'!It (Ri ttei'ShawJ,l987 ,p. 388 atl4 

~ . .toa). smith,l92S,p.806, npone that 1n3UJ7 to 

gn_ae br 1u.ae o-t P9PUl1a ~apoBJ.Q Newm. waa ao 

extonslve that 1' could be J011e4 liP like a ctu'pet. 

The lal"''ne of these apeo1ee are vo~tac10lus ~eedere. 

rBlen present 1n large rmmben the7 maw aeet~J' tbe 

entire root ~tem b7 oattna through the anea l'Oote 

a tew lnohes bolow tho ourtacc ot the si'OU1l4. ~ 

Mch has been attaoltod 1n tlde mennfJI' can bo l'OUed 

be.ok, end usually MYeals n:t1Bfm)U8 18.l"fae. AcCONing 

to Davls.l9lG,p.2661 ell obs ...-ations on lartae o~ 

Andmal_a !ndlo ~ that tbe3' ~e4 em. living rootlet•• 

but apparontlY they M ncvo• 8'\ltt1clen~l7 e.bUII4ant 

'Oo no.tt-oeabl.7 4amaS'e crop• lie staM4,bOwe't'e1'1 that 

at fl'tlY tJmo they ght v.roTO J.mpnrtont poete ot crops. 

Tho pnsonco of tor\71-eight lUYae ot Jaa.ll 

xema.a tea. w1tb1n on area 0~ 2rt. ll 3ft- ' on the 

oel'Odrelme at 42 Alr SOhool,Port 11aabeth,on 85.11.43, 

eu(UfGSto4 that this opoc!ee m.iaht bo a. ecl'10lls peat o~ 

tv.r-. ObGervntions mado ln this uoa,bowe'Vel', <1.0 not 

1ndioate t h&t tho l!U'V&o have oaueod scnou.s 4.allo~Je to 

tho tu.~.. A poae!blo Naau\ tor thio is that lcrvae of 

~~ voWJ,n 10<1. canftno their nttackb to amoll 

roo-te and rootlots, a amall amount of f'ee<U.ng oxtencU.na . 
tlwoudh tbo lona l.nl"ml period. 

-In-
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~ causes moat 

I"TIIIJS COV'~~ 18 

o lotel7 oovorod · tb root 1'h PNB e Of· 

1ano.o ~ Mgg91A D~RiA in tho tu.r.r 1a ~oato4 

by so:rt • o b7 thO bunowin3 ot tho 

arubo f. inchoe below tho ouri" e oC tho ~una. 

In .. , aon.oono toboe o b recosniacd b7 the 

bNYM oolatn- or tho gl'Q&Jo. 

u. 121mb at rt!l19h thQ :tnetrm nro tOWld. 
'l'ho ont1re i1t.o-h1otopy ~ .Al!qJigla V0!\16& .1oc1. 

oxoopt foXt tl c4ult t • 18 p Vitbin one toot 

ot ~aco ot tho ~ 1'ho te :o:> oboTo 

f1:1!0Ull(l. ~OJ! tol.7 two the 0~ tho t7-~ 

months rJhioh ore no~ ree)11rod for the c lAt1cm 

or tbo 1~o-c301 

1'b r. oo butn'OW into tho aoU to 4opth of 

1.x mcboo, eJtO tho C"' l.o14- Fi rat on4 a ocm4 

inati.lr ltU'VOO aJIO toua4 1n tllo roQt ol'BtcC of: tho cnas, 

w1 t.'l!.n G-..o 1nohoo 0~ tho ~ 0~ tho lll'Olln4. 

To tho end ot tho oooond 1nstar, tho lll'Uba llooc=cl 

r lnchos, tho th1Jld blot., SJ 11141n3 tho 1)replrl e1 

etogo, and tho p'Ul') oe~ 9-12 1nohos 4oop. ThO 

imatl1nee ronatn 1n tho upal o1d.n ro11 ~ ~· bei'ore. 

r81ne• Cf3' thoir T1frV to tl1 th1n. 4-4 inchon of 

- tho-
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the surface, \there they pass tnoat of their lives, 

except for a short period at tvnligh~ eaoh night. 

The })r1nciplc of' tomper a tu.re ntul"'.n~vertt, as 

o.eveloped btr llcColloch and Hayes-, 1923-1 in lt'hi.eh 'b:he 

t empel'atureo near ·th o sur:race become higher than these 

ut lowe,-. 1 :vela lll sUl lOX', the reve:t."Se condi·tion 

oeourring in wir~ter, is applicabl~ t o movements of 

mf.'.ny specieu of ,,c&r:s(bo.e1d l arvae.. Larvae or species 

of June beetlee ~eau on gra~a r oots from' June-September 

of the f'i !'st yerx:r. In wintel, they descend d-eeper down, 

end h i ber.nnt c ir.r. a Sl)ec1 a.l c ell. In A:pi .. il or May of' 

the foll.ow1:n.g year t hey ascerld "to the aurf.'ace, and feed 

until s~ptanmer or October, when they descend for a · 

secono. time to h i 1.)crnate. In the Bpr1ng of' the third 

· year,. they :return to the surf·~ce until June, when they 

d esconc. t o :pupate. (Davis,l916 ,..pp.263-id64, Luginbill._, 

1938,p!.J'• 5- 6 1 Hml1:10JJ.d~l940,p:p.5-7) .. 

1'n New· Set'SeJ·~adul t s of :t'op:l.lli.a ;ia.:pon:l.ca. Newm. 

(Thom.~o, J.925,:Yp. 357-360), l ey eggs in .rune-Jul~, two 

inoheB 1)clo~'i tho curfact1 of the ground. The larvae 

feed on grass roots ur ... til late Nov:ooil>er. when the cold 

weather ca,J.ses thern to move slol':ly downwards to s-12 

1ncheta, ,~ ere they h:tbornate... I n Spring of the next 

ye&r, w:tth increase ln t he temperature of the soil,-

. the larvae become acti·1e, rul.d. upward movement occurs. 

• In -
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In 'M.$.y; moat @f the larvae are :tour 1nches below the 

surface 1 and he:tte they pupate. Aaeol'ding to Friend, 

1927,p.565, eggs of Angmala o~1gntelig Waterh.,are 

laid singly at a depth o~ 3-9 inches 1n JUly ... 

SeptembeP 1n connecticut. First iris·tar larvae aseend. 

to the roots ot the gra£$s~ and continue to teed untU 

the end of tho second instar• when the larvae travel 

down to lo-1.5 inches, and hibernate ln \h.e thil'd 

1nsta:v. Towards the end of April they return to the 

surface, and resume feeding at appro:.d..mately :3...;9 

inch~s below the surface, where they pupate. In the 

neighbourhood of Tokyo 1 eggs o~ AnQmala CUBE~ a Hope 

(YUaea and Endo,l-938) • are laid about a1.x 1nehee below 

the sur:raoe. The lal'Vae feed close to the surface ot 

the soil• but descend to 12-20 inches to hibernate. 

In April the larvae resume feeding• and then descend 

a second tim~ to a-10 inches to pupate. 

In the wlnter of the f'iPst year of the life­

cycle Anomala vetula Wied • ocoure !n the tield as . 

second instar lapvae 6-9 inches deep.t In tb.e aeeon4 

winter third insta~ larvae descend to 9-12 inches, 

but the7 do not return to the surface ln SUIJIDG~t to 

resume feeding, but pupate at the depth to wh1eh they 

descended aa third instar larvae. The fact that 

larvae of Anomale. vetula W1od. do not descend and 

ascend according to the seasons of the ye~, is 

... probably-
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ttt th Jl¥)210 OQ.Uabl. cl t 

ox;, ~10!UJ<!'tL in rt i Dvh CQC,_:) th tb: 't 

!n ow ,r IYY• new Yo'l'..c and ~ 

"'-'~" t ch· doGCOftd 1n tho 

ooil vnr!oe. gl"'. t~ 1n 611.'fomnt iiJ eel & of' 

1.18'UQUy OOC1U'!i a t at 

level to 1c SJ')Oc1 tWBoandB, un'lCBO o.tter 

bib mntiorn tho 1 J'Otum to t..ho surf to 

·coai.nB: ~oH :t1r1s, Sn cb oaae - .... ~., 

belo tb f.ftU.':f , aticll ooeure 

1n ~fn,.._....".,.., ;'1ng ( cmd.ck 1949• .,.lGG) t ~ 

3 t o t G 1noh 

of ~WQ21l~SD. 1n en~ r 

r n1ne 1 

~~·u• ot ao 
1r.cbc in !'l\.yl.lgpbsfil ~619a ( 1'-'1101- ~ 

1n ~ MIUS1t (Jt.DOC!ft. > 
1 ~the tr1b 

a.o DOt to into .tllo oou., 

.!1bomot1on oocus 1n gn1ll1Q ~~ W 

1nche 1n tow Jewoy { o , l OO,p.OOO) , 1n ~~ 

gJW:aWUI atom. t ~1., inohoa 1n conn ticu.t 

( i , 192'7, 363), 1n t.!JA11!ll SUP!tA t 12-20 

1rl.cbc !n ~ (V't!J!tftft on4 11930). Tho teot 
to ch nni7:1R 

.w;;;.;;~~~:.:o;;::;~a to& ao 1a 9-12 

tnchea, metro pup tion oc(;Uro. 

o 1 t in ~ oo11 cUd not Naoh tho 

• sane • 
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8 thooo re ocl 1n ooll moiatonecl o h 

.1934, " ' 
ta on 1coat1on on4 survl 'ftl ~ 

£sznUl1 j!Jl?PPlqp Nowxn. Ho l'OOOND tbo.t 'tho rat e 

otocnto.4 4Bcreeo«J. 

1n tho rou~ ol'tlbrt• nmt, eeoQncl, th11'd 1nataJ:~ 

lorvOo• lata repupae, oal7 propupao· pu])Ce.. In 

h1B oxpor!men'~ lcX'V'nO ro lo to survift clooloc t1an. 

unt.S.l tho11' 1Gb' ~ o~ 1te or~ Talue. 
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III• 

-rho .fltcohlB' ~ pupa lloe on 1 te vent'Hl 

W2'fODo, onvoloped 1n tho SA~ or the t!lbd lanol 

lnsta.. thUD cboo 110t oooo into oontaot th the 

son. A s1tdl&r oon.d1t1on 1 -ropono<L Sn APPl4 . 
ll#mtata Gyll.(Heyoo•191B,':l.l.OO), ~ l\qJ'UgoJ.a 

and f"tl'al.il . atorb. (llal.loolt.lNO~p.S&&)• 

1\en tho 1nt~t o~ tM P'li) bo.G baJ.t4oaed, tbo pupa 

tuma on to 1 t.o <lowal our ce, Em4 reate on tho 

cb1 tinouD ,_.J.tlGO of' tho te~ It 1e aenerolly 

rootianl a&J U 41atlll'bod, movf.ftente of tbo abaomcl mQ" 

oouso th ])U'I)Q to ~ out o-r the ltW"ft\1 ak1n. It 

then lies noxt to 1 t 1n tho pupal cell. 

:rnmetl1atoly attor omo~,. the pupa 1s 

dull yollOTT 0010\U"J 1 tor 1 t boCOJ.108 4arkcr. Dctoila 

of tho ;p1$10ntation hnvo boon doaor1bo4 1n tbo cb8phr 

on tho extomal footuros ~ tho plll)a. 
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R . "B. 

C . b. 

•. 

Fig. 64 ... Pupae. 
ANOMALA. VETULA WIED. 

A. = Ventral view of Male. 
B. := Ventre.l view of Female. 
c. :a Dorsal view of Male. 
D. m D<>rsal view of Female. 

(1-Tatural size )• 
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n. ms nvoo. (na.63). 

1. Dn§mgp.9!t, 

GhOll'tl$ before sottgence the :rom. o~ tbe 

adult e on be soon cloo.PlN th~ the pupal !ntogmaen.t. 

e dark colour of the head11n panicula• 'tbftt o~ the 

e~ a:n4 clYPft&• the antel"1o~ t1"b1ae and ~ and 

metatbo-ra~JC Ol'O ~t te-atu:ree. The ab4omen or tbe 

adUlt ts Bhorter than that of tho pUpa, eo that then 

1s a Sl'lt'\CC t tho end of the pupa bef'Oro ane~ 

1"M pupal 1ntoaummt 1a not 8he4 aa a 9hole1 

but in f'~ta. The ti.Mt ep11t. ueuall7 oocura along 

the mid-dorsal line of tho thorax. The 1nte~t otte~ 

splits ot'Oee ~'t the b~o o~ tho head and lags, due to 

tho1r jerking moTemcmt, an4 r~ ot the pupal. 

tntegumont adhere to th<m1 ror aeYeru dQ'a. Thq are 

ovontuallY :rreea. b;r rubbing asa1nst the tm.rl'OUndina 

ao11. B,. n aeries o~ movanenta the e4'tft and wtnsa 

uo ext:.icatedJ the 1n~t OO'fering these does not 

U8Uall.7 split. In the t'reahl7 GGGl'Sed pupa tho wtnge 

~ stretohatl ~t., oad anl7 Wh~ tbe7 have haZ'd«ned 

are theu 1'11 ~ und.el' the e~ The abdomen ta 

extl'icateel b7 al. tel'llate oontrection and expanaton 

ueiet-ed by movement ~ the leg• 

In tbe l.abGHtoJ7 aa.nl ts 0-~ 4PQmll a veNt 
lied. remain 1n the pupal celle ~or a few~ unt.11 

- the .. 
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the ch1 tin 1 l~\oloUI~ tmd atta1ne4 

tho nol'fOOl co~ 

AdUlts or IJ¥P!le WHH G,.U. _ Qaln 1n 

one 1ocal1 ty 1s 

~emOl.Ge ooll.octod. 

t.ablee 

19.1..44. 

3~1945. 
,. 

t17 1n oxoo o~ tho mmtbe-r or 

1U atrate4 1n tho tollO'tdll« 

tra.or No.~ 
~emaloa 

OoUeotoa. oo11eete4. 

54 

&7 1· 

8.1..4.[). u aoUrao, 
t • "' 

l7.l..4U G 

19.1.48 GOlt' oour • 1't AJ.hre4. 

--t1= 18 ' 

J..t.illll.tiii:I~:!UiO.:aC~A...:.=~~~ "' (lU." 

aoo -
77 4 

1 

o:t~ numol'OUIJ than tho 

1o4.the 

r copul tlon. 

1o 08 

- oollectod -

.. 
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2. JalZiW. 
A4Ulto ot liPEI!o yq\!QQ ·1e4. are oNpUOular 

1n tbo1r habito. Dorine tho ~ thq romaJn 

a::;:>pro%imnte13' o1x 1nchco below the m.ut1'Boe o~ the · 

around, o~ Cl!)pear obovo around l'Jbortl3' after 

ouneet, for J.'OXloo~l-7 tno hours. a1eo an4 -r oa 

hnvo boen observed ~ ban tho soil botween G. DO 
~ 

7. 00 p. • DJ' 9 p. moa~ o an4 ~lee 

:vo 1'0tU1'tlo4 to thO ~ In tbe labo.ltGtoFT• 

'b tloa ~ at app1'0X toly tho hOu aa Wtose 

In th tield. ~ ohowoc1 gw t aot1Ylt.N 1n walldll8 

end t t!n,g to n.J"• Both raL on4 hmal retlune4 

to tho 0011 0"1 ra1 timoa ~ins the 0~ 

OoCQ01Cill.\l.~ · ~ on the ~· until the 

r<>llow.tna ~ I~ 04ul. ta ro pu.t 1n a 3u w1 thOu\ 

ao11 tbo7 oontimlod to bo t1ve tll.l D!Bht. but bec=o 

<;tQ1 ter 4t.u"1ne tbo 4n:r• er.l928,p.lll .. statea that 

swt:~Lna 1n0ttnot 11\ La:lollicomt 1a ~ by 

~tc ot P9!1Qla b.1pgb'l G7U.tl7 b7 dq, 

ortan t • but :tJ.;v t n1sbt (1~ ,1918• 

p.l.-42). Multo o1! rgxd.AUA ~~ N· ore et1YO 

d.Urinlf tbo d.Q'• (ThcnoD,J.92G,p.359). A CO'Il814e»Gble 

- pQrt-
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ptn-t or tho l~o or t.ll.tl 1m 

atom. in t 1n the 

ocoure bo 7. 00 

- 4. oo p. , wt tboM 1a eV14EmDe o~· ti1 t 

~ ( .. Ti al 1~363). 

BOtll o~ &.M\...D:ila& 

to el¥· 11 . 

1n ~.~r!aeW&I 

not tt c to l.1"'ta. 

~ ~r.< ... ..---. G~ (llo7ea, l.918, p..1.a). 

Gn4 .!llSill!a&W!n!!!!i£\4l!l (~199'1, 863), 

1'0 tt c to lights. 

.M.ult or ••~toa!. 
ibO:llrvtkl to fl 

1 have not b 

DoG ruction cuw..•~ by, ot'Wm 84'll t 

orticul.o.t'l$ thoOO ~ lSWWU~!WUl Nf!JW!ft.. 

&zlJ.olttrtl¥1 }JQrticola I. bo ., 1!¥ eveJte, baa 

7otm.l 1n t1lo CllJC01.' .. 1aant ~ outing Cl\UU'&ntlno 

resu1 ~S.J 

200 opoo1o ~ ple1ts; 270 

from ono 1o C th 

'1'110 tol1ow:lJls le 

clo o£ tol that 

adult o et-

w~-..attaca ro tban 

etl. 8 l'aa'wJ boen remDYed 

at11ev ,losaG,p. as ona. 87). 

ll•t or tho moro imJ1ortont 

tru.ct10ll 1n tb 

- nORl otc. ••••••• 
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!~.:.."do. ttndul t 
ol.o. 

dol'ool1 • 

rinotata 071J.. 

QOI~O. OoOl'e 

:to11 o or1cmt.sl1a 
ODd \orb. 

lor.s 

V1noo v1 -tla 

Cocoa A. dODWJa 

4tl'.n:J-~.tu Stl'1,fl~f!1"((D 
tU'bofl.Cola ab. 

PhJUopex­
rt1ool r.. 

Ol\14o motte 1920 

&¥a Gater 1926 

to_voe 1918 

~ R1ttoroha.ua. 
1~9'1 

. tte hSWI 
192'7 

connooucut Fr1oa4 198'1' 

FQ:rttru:d 1916 

191'1 

Jenq Smith A 
BeAle,- 1926 

R!tt :haw) 
127 

lU. tte"haUa 
' 1 9-27 

Ritt robaua 
1927 
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lD'3 oonta!rl a - -· 

t ~ rtll 
thny .._...._ 

~rte 

t 

1n ..-:a:=~~~--

c 

e:p, but um:HRJ 

~1 to COpUl. te . 

HA'IIIMA~l l'f,p.259. 

\14 JU..!D~:iJ:mlQ.m!Q DeCJw. 

not ob ft'ed 

• 
lnlo t _ .. .__ntol7 e rgce 

~ w a number o~ o 

~_...,.., mtllee ib obae" 

main copul. toi'JI 

TTn·-~~,J.Ol8,.:p:.140) In 

tina only obeowc4 

in th 1 ratom 1 ~ oc.~ ............ ~ .s.n t! lt\t a.ttomoon 

n copul.atoJ7 

1o f'Mn 10 -

18 a.m. { .ts.ttei!'B! ,1927,p.ZVO}. In fJ:3S~~~~~~...-. 

~ ~ oopu1 t1on OOOUJ'O ~ n1l0l.t ( el.l .1980# sea>~ 

.Ar.\qlQl.p y;Qul.,A & cbnl'Obtcr1aUc 

.,..,,"f'H'.""' o<loufl, Ob 1o ot~ r ~ the p 1o4 ot 

activity dtlr1n: . th ~ ttum 4lU'1n8 a.a_y. 

Prc)GUIDOJ.)l-7 the molo 1o ttroctod to the f; o b~ 

apoc1al ~cnt oa 1n a numbor o't otho» Lnoel11com1 

(R1ttorohaw:J,l927.1).5'18). s fihf.oh are not 

- 8UCC088~ -
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auoceaai"Ul 1n t1n41nti • ormrl up long sraao 

bl , o~ o~ tl ora. ibo~ mll7 N:V>Sn 

t1onl ::.s on thooa or o 1.1 cti~ ly u and do-. 

:tn the la~ ~ once tbO;J' uoua.lll' f:l.:l Oft after ehon 

tmile, 1n ~h o~ 

aatOJ"al t1.mo R1 tt 

Th1 mQ b repo ~ 

• ~27 •P. 3'18 and 400. 

a e!m11 ~ l it 1n FlPQ.lopez1iha mntooA.a L. 

and Geor. 

. ooous mal s m1 e l~eot l'O'Wlc1 her. 11 on4Dawu1" 

to ol1mb on to tl ... b of i'clt1ale. The auooeaatul 

mo.lo a't to COD. to irsne41o.tola'• t ftnt 

tho mnl 11 t 41 tl$ OJ 

mc1ntcl.ai'ng tha ·poo!.t10n b,. ina tho boc1;r o-r tho 

o with 't.bs two .. t pair o~ lesa. In thia 

on her b In ot-dor to tck ~ tho poai t1on ~or 

eOpUl.nt1an.1 tho mows rurt11 back o:n4 orocta the 

tonw portion o~ tho ~ f'tr&t pall' o~ le 

grasps tho r-EIZIO.l.e bo an the protbol'aX aDd olytra1 the 

second po.1.r round the ab<lomOn, 1 tho thiJid pair ot 

le · traUa em the ~ Copul tion l ta j!tor soveral 

mtnutooe ~ ·ol vo been obSOPVod to nttq,t to 

copul to \'11th ouch otbor. 

cepul to wl th one :female. 

.. :rn-
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In ltibOl'atOey 

w1 h i'Ol.U' ~- l"8(J. 

.,~ no to · nGOOSSt\17• Qne 

:tool. t l d to-t or 

t,u_ 11. 

1Y:f t,.v mal , 

P$ DUI'71Arou8. 

the beetlea 

•fW1tnw!m:tly fOllowed 

-·- occur. 'rho 

b otJ. 

t1bi , 

into tlw ... 1ne tho at~ hom 

llit.'l. the aid of ~~ mo ~ ot the 

b 4. 

In tho l a.bo 

:W. o'Vip 1 tion 

17 1 14 or oop,ll t1an. ... 'tlllalo which 

nsn;rrt r.ot ~ctod , to le:r storU 

t !.' ~')- vt:poa1t1on nod 

:t abort,. bttt i s1: t 'l 1:\ .6D!D~..5!!111JIIHl 

If• ( r Collooh.l900,p. 92), 03 

lt13"1ll!.t da:a a...-f'tt.~r co,ulaticm. 

- b7-
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b7 Oll.d fomnl 35, xt~ 0 a p6r1od or 
i;~t'<J Q.l'cyaJ oxw e found 1 1. 46 J eix more 

N l.a1d 'by 00.1..4-»J t\Yant:r-tm.-oo more re la14 b7 

.l.~J ~ ro tore la14 by 29.1.45 aDd two moro 

.. 7 e. '.rh1 1 tho tonsoet t ovu .mich o 

lo:r1tia oo~ ~ exton484 

thirt:r-1'aur 

0~ ~ ~~~ ,....n"D'R. 

In one inatonoe 

\,111Mo-'llliJ over a ll104 

BOlrtte:ldtf~,l987 1 

u78-9'7!>, om J.~ 1n tM f'om or 
ovi 1 tJ; OO<nll'l'1na ov r !)Oriod oe several 

.~ .. ~'""'· ,~.v.le~ at to that 1n 

u-o ln14 tfTe-q tbim or 

'Cnll1th n1 ~ ~ • 0 

.• 1 '1, ll* 361, 

a v 

11 or ecae 1814 b7 

per1od ot 
laid t :troquo&.t intol'ftla. 

n l 4 b:r AlpD!J.a ... ~ 
is ('!\ ,193-IJ). 

*~~· t..lt$ 1o t ~lt\71ns 1n ~ ne+i 
1:'J. t uwoll:r retum Lbov ~ 

- Tho -
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liho phenananan. iB ~ 1n ~2PBil\9 

11QM!9211 z.. (:aittorabo:as.l-92'1. aaa). 

v • . ~~~~~r...a:ll~~~ ( 1a 65). 

17 t 

y :ara fo'J! • :L t1 or tb ltt~ I-t cxtell4a 

into ~ culanc~ ,.ea..•• 

31ntl!na o~ '8i 

thObo~ or tt 

w~os: into pup 

l1t. ~1 

~llo ;roar ~ 

t 

thuo t 

A4ul · o 

col ~t 

, ..... ....._.~, .., 1tb!oh an l.d.4 a\ 

1'oJIJl!nto ac2ulta at 

~- bUt one. 1'!\o two uro-

~ tlaO 1-anae tail 

of' the eecOD4 

continue ~ tbe 

t liovedb•r• flfl4 

'BllliDll»t?; ~ t.bO next year, 

,.11f~e. 

1 

r 31 Pos-t 

! :both,. ~ 19 1. 44 · ....... ..,.""' 1n t-."10 labofttoJIY, 

1 d . 1n ,t1V1t7 2. 2.. 44. t l.neta:r 

''"~"""" ~ n.l3.S.44, ~ 

j, to <LU .. LL.u..L 1!1:3 ,. lft ... ~nA Tb g")."Ubo 1'0 

lnbo tory until ....,,.,..~~r o1' tho a J'eal't 

1n tfll' lt\l"VVO col1Aft11'!oAd 1n tho 

- ftol4 -
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ld nJ... 3.44, tbl1auab to ~s. 

\"thich omorced 1n ru.t:t.r'V ot tho 1:0U~ veu. thu8 

OGmDloti.ns oocond or tho l.U~e. lto 

ft"!'WI-1.'nen c~otcd tho :t 1 1 1n the 

lnborato~ D~r of field nn4 labO to17 

ob rvation!t, ·the l.cngth or oeeh e e 1n tbo 11!'~ 

c le . 0 •. ntiitl.od.. 

on, 1 Uon ton4o ov .r twtr1o4 ~ til.mOet 

two ~the. J":p. 1.963 m tho rbo tor7. 0 ~ 

Wt ond conttnt until. e&tb. 

" ed a .rDUDmm 
~- 20th. _TO'W'I•-.-.,.._,..., to · tb,.. e1) f!7• AJ. tboUBh _D'"'T:,._ 

• t.h n\Jll'bG1' ~ ~ 

I,Pmba. oh 

on. 4 'th.. J1 Jll18l7,. 

avat.1ona 

A11' " obool, 'Po.n 

.... 1 lboth;j, 011 5., th o~ a1 inch .. ,~()~ 

rtret 1n.ot u l o~ ~ ~~ 

e4 • w ro coll to4. 

J~ .. Ob1'UM?f 194.4. 18"1 

lnbo~to:tT o---~ into fiftt biter 1awa.. 

tion of tho ncm l6-4Y dt!1fJ 

of 2G 6t\TQe Tbo incubation period 1n 

lb.. v~ :t1'Cin l.0-14 4a:1o 

- (Itqea) • 
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(R ~.l.9t.n). In ~W.1: ~21 R 1t rtma"OB 

~ ( ~ 14 tlQ,.e), accol.'d1Da to aaith 

~,19 1 1411 tn c\P.Qi;JaJ,A QJ1SJR1¢ft1ta ntol.tl. 

n~ 10-(,l. · ( 28 j 1 according to ~r1ond, 

1087 •P. • 0 in ~rf!lllcmo.lb bo$£0+9 

:r.. ana. .2f1 -.05 

l.OO'T,· zou, 
o.,-. ( titw~. 

It vutco tTca 9-19 ......... ... 

1 0'7 d~ 

( # i) cLA.,yn) 1n co~? . J.ggi{wu ( ). ( oi. • 

• 

1 

!s l 

'Zbc t.tu....<Nflt.'\M ()'£ ot 

. o~ !!5~~WQIU:!\Y4 

OJide4 ~ 

K"TT.O.:K7,e 4oO& DOt 

l~o-07oloJ in 

ch u.::Nell:r bas e r 

c ecUcut. .tncub t.1 period 

1.1 1 fl:otecpt o:r l!h.;rl~ ~&9.,.1 I- , 

:']'1)1 • 

Th · t.irot lnst " l a tor ou\ tvo t:l\3. 

J.abomto17 an 9.46, 

Jorit, ho~ 2• 
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h:td. ~~ tat4 ant b7 • "" 
1'3-l'Ot iim . • l ~ .. ,,..,,..,. 

~-~---· DtWII~l' ot 
1:1"JII!!nn. aara.. ebNfll7 

ro:r.t o l .i;tt, t.o the P!U1'1ibw o~ 

1 na a. o~ to tho 1ncre Ins . 

tln!li~: .. :\'n !\({ into aecond inat.u'. 

of lire ot o fil'Ot ins luva hOal 

( 

~u7.~l95), 

..... -.&.•·- ~ :1:t1 

(~1 

Of 89 tJ.Qo for 24- B1'\J,ba. 

tn"\11>8 re tound 

...,._...._a tl tiUJ' ... aoo or tb 

on &l.iZGbe~ B~ oo. 44 

into 800004 ilwtu larvae, 

:In s.u tir t 1uet untll 

., Snatar varlea baD 

in I 'I J. N '¥• 

4Be&~.sea && UoO· 

ar· rs · a (t~q s, 

..;,.,;;;..;ii __ ..,.."""'-_ ....... ~;;.::;..;;----- I.. b'OIIl 14 .. 25 

....... .......,.....,._.,;;,.;;o,;;;; ....... _...,..,.. ....... rc'l! ro:d:ne.tel7 nine 

r:3l~~J 1" 71 • 094,1 P., 404) 1 and 1n 

.;.;:-.~........._~~~ (L.) 1t 6 4t\T8 ( eyos,l.q~, 

· .l ~ oh t:lc;> r tl '9 er llf'~~l 

1 1a ol t1v 17 J.oua 
uur ... tion1 aceo.nd lnet ~ t.:rM li:f~JCle ~ 

- prea.ent • 
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p · t 1!1 ~..o soU ~r B'}Pl'O a 

halt tbo. In tho 3or1t~ o~ iM lawao o~ A&mia 

yg~ ,1oa. , tho 1 'tl1.e l.onaoat 1n t.."l.o 

11~ e fire occuro du.r1:.nB 

~ tho o Sl:Ult r oina cCI.ilPl toc1 if 07 o~ 

t ollotting Rol. t 

1n 

n~lt:f. 1n tho l.nboraton-• 

... rbtt }rQT< w bo 1n th eocm4 

y * or 

1.twt9;r 1n ~ 

tl c C( 

l 

ooU o.n l9 4. ~ •• 

rub or.mJ.otc4 tllo nt1 

l l' 1»~ # t n:"' Sl7 

:r~ into th third 

tndcJ' ~ 

rat, 7 u o · 

~r.nt~IQ. into GO<:ond 

.. :.~ 

1 • 
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o.nc :lb ~~O'!JOVe'l' ~1.t ~Sl in tho tJOOOlld !Dat~. 

'b"tt r .. "" -~ t-r~no:to . J.nto atm inotal' ~ 

Tho sct}on1. !no ~ lu t :f'Ol.' 1'7-M 487., 2.!1 

,......."""""'~...-..!1. .11U..)o1J1",20ldl 1.- . a'Jt o man \be 1n 

o~(~ ~ttor~lG~l a71v.394 aDd 404)• 

In ( ) 't " d1trot1o.n or tho nee iNJtar 

lf~ a. th an ~ oa oos. 8 f'"IA"U' ..... 

ThO a ., 0«"! 1n t ~ fUl 't twia. dnl'1ns the 

ttl ~ 1 t ~ hnto 1 t'h ., tl ~ 

Q a moult . (nv ,1929,p.&1). 

t1 n ~~ tho t!l:1..ro instar ·or ~ 
" ~ 'Wl t.lly i att m.an.tha ... exta.nd.J.ns t'r<m 

• A 1:, 1 a , an rtdy te.te4. 

~r·..-. into. th* in t!lr ~en s tomb ., and 

'"laU ~ ntlr ... ,l e third into the 

ccont'l ,.c:-Lr of: the 11 ~olo.-

1nl ~tat' 1. coll.octed t 

(' .~ a ... -d.2 11tt ~1, :rt "111~, on Bl..3.44. , 

19 ... ~-'•, a. a.~. 1a.9.~, and m..u.44. on~ 

tr...!Jlb ~ ~ · 1lo ... oa. "' o th'- M inatal' tn. the labo tonf 

t..'llt.1B l ~ted '!:or 278 d~ • Mb, howover, opont 150'1' 

w an n 41 I'd !nottt~ 1 • . ~A 1n tllo l 01' tor:/9 ut d1o4 

bofo -o 1l ~ .tJ a "1 

l'r\ -~~-
t.b '- · :lnot .~~ me:tud"!n.J th !>'l' fll at , ia ~t. 

aov~ on4 o. halt CQJ').tho, and 1n J\pqpuQa !S!Q-A Goo• 

-about-
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fl'bO".li; t\:tel vo nxmt!VJ ( ... 1 t .,c:·~~Si 1, 

duratiOn oc t..'l- p·~ ... ~o.a1. st. 

11f'~o;vol. 

nt. 

't 0 

vol1tlet 

= 1~~(;;' . 

l.'l. one 

c.m.l¥ nine 

OC.-

tia:\ . ~epa 

p 

~ iL: • a.at on \'thloh 

1e t 4ct 1'mS.rl.O' 
tion _ tDae 

at 42 11' SOhool:• POrt 

\ d into PUV o ln 

li(Y'f ·ur,l~ I ... Pl'Cl~~ t conditions 
~ ~-o _..., o-f 113 -.,.~..,r.:n:.,_, p . tina 

~~O"Mma:e -"~ Gloo oolloctocl tlt 

c :tn tho 

th 0~ 1 al. 

IZl~B n\As 
taUO..l.,J.i ) , 1l'l 

nhal.t 
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oollee t e Ail' uehool, on 

t one ~ 1'be meldmum 

Jamtai7• L"ll 'Ch l.ebor :tor-J tho. tirat pupa ~ 

on l U.4J. 

1S 

Bhorti. It @los 

of the nupol. ot J 1 1t;d.l.ar to th%1\ ~ l!b.tltloiltli!l 
la,p£tigol.A X. nnd but 1 t 1e lonsw 

then thtlt ~"'OCOJKl-Od .or othov B?001os of: tm. 

£UI:UUI:lll.ij,..~~~ G7ll. l. t l te to-r 13-Sa 41Q'e. 

(Jll'tlj~ 16 ( ;ttl-918.- l.48). in ~~~ 

Jmiw.l3t.£9J~ iJ lo-U (! s,U9l)• Sn ~~lt.L 

~~= J..C-14 (Gho ,.19~). in tsMlL.~UHl 

• a-;,;,o (!fey o ~ol.l.ooll,_l926• UH), 

1n P.sm!l:lin. jgponS.a s-oo ~ (Sed. th cma Bacn.,-, 
1 , :us), s.n ~ 2!1enta:.Ug :t l'lt. 1 4Av8 

.(Jh"1~1927, ~>. 1n ~J.21Ml£aaa ~s92Ja .r.. 
2 00 &$ 

(R1tt sbL 

~,_~ 1o-t 

, l9a-T, pw G94 and P. ;...!04), ond 1J1 t:m~Mli 9\liztA 

( 0 

-~-
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ot: 

t ~2 \11' se~,.,1, o~t -:umb a t'b. In 1~45, 

·,..ttltn c .. • c~ll "t;(td fNXn on SJit'!. 

J U: • ~"Ild 1.1 tb. JtmU :u_-y.. 1 r.~re or beetl 

v ~ ooll , ted fro!t th 1 olf t ;ot at E t LOD4on on 

3m!. J nl7 e.ti4 thot J' l&'P '"'~ trtn the Po:rl Al~ 

l.£ CCitli'Oe Q! l 9t.,_ ,Tm-t'l '1!'1:• . :1n 3rnh to. oa 

l. 7th. 93: and OO'tJt. J Bl'f' ~ In rica al.l opec1oo 
1 

of' fS!.~ ~'.1-o 1n J\IDc- . Uf!tl t..-

In tho l.Cltbo: n 'n l ~., tho tll'Bt bootlo 

or. !ft. a • l:!.thi. sbtoan b otloa 1'gOd 1n 

t.h ... 1 .. )r{.tto~. + eing i n t:<~1 number. B7 

h z 11' t1w r oe emerge 

~.199a,p. &58. 

the 8 WJW1117 

~ 1 ro o ta1i 1' 1 

In o .. U v1 ty tho r4 l ite ar tho 1ina(Jo 

~ .ia Wrt7 1n both sexes. 

ln , 'tbc.l uo1 11vo to~ 34. 25 

~ 1n c tirtt.v J\6 J.n the .t1o14J tho ;ttDal a 

11 , t?oll' 3'7. 94 ~ 1n oapt!vit.y EWit 44 ~ 1n tho 

fi 14 ( 01U1 th H 1eav 119213, ,,. 1 'I )• 

- '!'hero ... 



- 263 -

tee 1n a oono1d.or'lblc vtU"!nt1on 1n the 

l ength of tl 11fo-c;rcle 1n thG s-db-f anily RU.t $l1nae. 

1 diff ~ :t ,e to v .:ton 1n :th lunt;th C4 

lnrv 1 a_~~lo hlent. 1 ot or.l.y <!o{. :t t VJ:C7 t'Nm ~ 

>'OOte ~o !tt()t, r, 'but 1 t ma:r rl:lf·.r~n~ ln t111 aane 

::t') e _1 ea 1..'"1. d1.ffol :nt loora..i ti e Ol' 41tf-.Jronoo ot 

on y or . oooui:' t ... l i:f.'n-cyel o~ a. apoc1ee 1n 

on.o l oo'lli ':/• It ht' O!Jn dbu rvcd by 1 tc.hGr, l9401 

n. 94."\ t ~t t . 1' tion ot th . ltf·~l o ~ n givon 

) o!eo of. ~l,m>!YY:al • tl variod 1n ditterent 

'loonlltto 

.. \ecorMna to nyoo. l9 ~. . ,.~oSos 0'£ tho Tribe 

..... :tttolint J'lor:.. rc t~ o o ~roa.rc 1"-or tt .. o .com,pl otton 

o-r the 1~ eyol.o. .sl!Qno'f¥l .'B!n .. ·ta.:kl L. h88 n two 

...,...~ .. ...,........, ....... ,...4 _.4 (t, ) 11.88 a lite­

h,.r.to%7 roq,ni . '1\!l t ~:s or .. oe !J""'fl "B fOl"~ CO!'lp1ot1on. 

In the Tr1b~ An6It-el1nl t o t-oll0\11 eo t'h mor o 

s.mpo~.nt npoo1co. oo~ of +.hoir 4e&troot1vo ~ 1 te, 

1ich urv-e n yooar 11. yelo•-

~i:'L:tJ~t!tS ""D.h. !n K tt .. ~ {riryoa,.l921 ) • 

~u.;nttm.t 1n nul""'S c o ,::.~3) , AP2m9la 1~&.1 

• in the lln! ted a tat n of ... rit:a (P's.tq.,u1l~) • 

An ~ rt. 1/J. .ce. m e end 

Keeo:Lloc.~,l.Qfa!l, D• 004).. end Pbilt\Qn,~ l!e!M9Qla X. 

! n Gemon.:; (R1t.tornl\auo,10!l"f ~~ :594). AQCJ~i'al& n .t&! 

1n tho oouth ot France (Fe:rtoU4,1916 ) 1 and ADQmlla mat• 

- G-'eeT. -
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A dotnilod morpholoctcnl a~ o~ tho 

extol~ :reatures o~ tho e(fG8, 1arvao 1 p ae, and 

adulto of laQmfll.A yot:Ql.Jl 100. ie von, and 

comp td th that or othel' telinno. Special 

roferenco 1a mdo to th torm 8D4 Cll'TOfJBGDOnt ot 

hain~ eotce Cln4 ew:s1lla on the 0!)1~ and 

raster of the larva, with V1 • to their poas1ble 

tamnon.d.c is;)o.J.'ttmOe. The three 181"'181 insto.rs aro 

d1otingulabab-le by t110 proportional inoreaoo 1n 

s1oo or tho bead.o.oc sule 1n auoc·cedine 1natare. 

A hatching opine 1o .. 11ooont on tbo mtnthorox of 

firs\ blstar larvao, but io aboent 1n. auccoodine 

lns'tua. The 0%0 oe the pupoe are a1ot1.nguisboble 

b7 tho 1'orm o~ the devel~illa 8oni tal1a on the 

ventral ~ooo o-r. the roun4.f.>d pootonor and o~ 

the abdom~ The fet'!10le imago is d1st1nguiehable 

:t»em tbo male bN tllo 11 1:ter colour ot tho p:rot.bomx~ 

th 'PPeoon.co of 1rreguloP17 ~ed mtncturos 

between the tenth and eleventh punctato str1ao of 

the olytl'6. and a cloft inner claw of tho pro- md 

mosot110nc1c logs. lbe onumorauon or tho abd.orl1nal 

ao~ta 1o btl3cd on tho oboorvnt1on thnt tho 

- corroo ondina -
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ooneopon41ne ap1l'aolea 1n the pupa and inla8o 

1'e eonnecw b~ chitmoue 1ume41atol.7 

be:tnro ocate1s. 

The 1n mal cd tho larvao Nl4 

odulte 1 d&Ocr1be4. ec1a1 ~e-l'eneo !a ma4e 

to \he d.O'felo;mant or tll.e tlu'oe oerioe ~ ooeoa 

ot tho alit1en\ar.l' ttonol o~ tho th!'oe hl'V81 1M~. 

Tho litto-eyale 1 OOI'D;lleted in two or 

thrco. years, d ~ on tho laaath or the p~ 

otoee. Tho larval no« ~O'tl48 ove•· GP!l~toly 

tvo:1ty months. ~opt ror t.11e a4ult tage, tho 

en\ ro 1:~1e !a e d W1th1n one toot o~ tbe 

w~t ot the ~ !maa1noo aro present ~r 

apnrosimnt 1.7 t month&J thor hav: chuactorl.e~1c 

punaont QdOu" Both UGB n,J ~ ore no' 

sttr:l0\00 to light. 

Tho larYa reod on snoe l'Oota• and &l'G 

')Otential dnnser to 'ttlPfJ the 1mae1noe havo not 

~en ob rvod to ~ 
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