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Dalphao1dll , popularl, known as leafhopplu's 01' plant 

hOPPfIll'$, belo,alil to the famll,y D~'lphacidae uudol' tho super

tWlllll Fulgoroldee. in Homoptura. Thie tWIIll,y ha.a been 

considered till reoently by some wor~ers aa a subfamily ot 

tbe 16r"er group Fulsoridae. The dbt1uct1vene58 01' 

(!elphac1de from all other tulgoride 06UlllS to t vour its 

aeiNgatlon under a distinot family. 

The name IJelphaeldae 15 ""rived trom the generic 

namo l.l'hhlAJ given by Fabricius (179S) to onr of' ita 

oonstituent ~emu·a . liIetOal! (1838) l'DDaliled this tUl Al'6.eoplf1ae 

sabatini Spinola's ,onus AraeopuB (1839) 86 the type for tho 

ttilllil'y. Which 1)1 the two sllould be the val1d nallle ot tbe 

tll!llUy 16 still Undfll' controversy aU1on~ taxonom1sts. Tn. 

older name Delphao1da is JtlOl'tl J,)opulal' 11:1 eutomolo!,!oal 

l1tl'.lratul'O for tibia irou~ of :l.nseota and turther it is bUlled 

Uj,lon the oldest "autlr1c t;;l.'OU,p Ilam atl.!.l OI.l1'l'ent. tlenee th 

pruoent author pre:t'ers to use tbe namG Delphlld.dllfl until the 

!ntornlltional Commission on ZOOlOK1cul Nomonclature makes a 

dca:f'1n1h deoision. 

Tbe delpbllo1du are tho largest ot all the tulgol'1d 

t'1l11J1l1es which are widely distributed Iill over tho wOl'ld, 

Gxeeptir.lg the extreme "retia Qnd Antaretic regions. lletoaU' 

(1943) in his 'Catalogue on Aracopidae' hae listed 1,114 

specio$ unoa!' 137 genera. Fl'Oll.'\ tho limits of' tho Indil111 

Itepubl1c, howover, only 30 species f'allinE undor 10 generA 

have so tar DfJlln recordod. l'rom th& f",ct. tha.t 39 speailllla 
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have been reool'tled UMIU' 18 I;;ElIlUra trom the neighbouring 

lelalld of Ceylon, with it 101 v~r¥ limited geoe:rllphlcal bouu

daries and climatic lWts, the Vl.lot richna66 of the 

delphaoid {Iluna ot' our extensive 6ubcontillllllt i .. eas1l1 

conce1vable. Ho further l'tvlc1encc is necl)Gsary to show that 

th18 group hllG 1'1)1l18,ined one ot the !t\()st n glElcted grol11Jl'l of 

insects 1n our country. 

It is a1l30 noteworthy to roo all here that Distant 

(191G) while monouraphing the speoie of this group tTOm tbo 

Indian region remarked "although the pl'uaent oontl'lbut1l'J1l ie 

a COllddClrabl~ advl.\nce 111 mllllner or i:I~mera and speoies to &11 

proll'lol1s1y given "H) round in .ilritlsb India, it is absolutel), 

cf;lrtain that it ollly rtl! 1'U to a i'ruction 01' the DelphaciJ:18G 

tOWld in tllb l'tlgion. The numoer of species rl,()~ Ceylon 

colleoted by AT. E.~. Urecn conolusively provu6 what oan be 

done by other worltar6 111 our Indian Eru~1r.u. 'rhu fact that 

dur1n, the last two liIlld a half yuu'l'S, th+.l prClulot author could 

procure. from Ju8t one locality in Delhi alona, viz. t the 

()CJlm;pua 01' the Ind1tul A.gricultural fieaearcb Institute , as men)' 

as "l:1 different spcoios proves the validity of Distant's 

at'.lt(lment and. the vut'll deh fauna awa1t ing disClove't'y from ou\' 

country. 

Delllhaoida bosr 6 !lUperf1chl retiHlmblencG to jaslil1de 

11.'1 sonora"l 1'01'10, habits and ha1.>ltD.tl.! l1Illd arc alao callod as 

'leaf hoppo'rs l 0'1" tpJ. flllt hoppers' beotluGe of the1-r hab1t or 
hopping about on the lo~voe of ~reen Ve&~tat1on when di~turbed. 

not l'eudlly ta~1n~ to fl1~ht. ltO.lever. tbo members of tbill 
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family are eas11y recognioed by the p~esone of n 1&1',8 

mobile spur (ealoat') bDme on the inner sioe (»1' ttle apox of 

tho hind tibia. Tbey a roo vo ry amall .1nsect E) nen'!' meoBllrinB 

over a. oentimetre in length to the tip of the forewings and 

l!li!l.nY small torme: measUro even less thuD 2 MIR. They 81'e all 

phytophagous in n tu ro. ,fQund as soc 1 ted with all lUmls of 

vegetation exoluding rmly thu very lowut pla.nts. They orb 

UGually attracted to light in larMo numbor~ except some genera. 

Xhe dol~hao1Q$ are economically a very important 

!lrou~ ot 11isuotu. tlot only u.re 1il .. IlY of tiullU. found serious 

pestl; of cu.Ltivatod cro~ ~la.nts ISlld forlltit troaos , but I!l. 

1.lri!:$ nUliloor of tnoa bave buell 1'ol1tll1 I:lOl'1ouo veotors of III 

nlilltbor of v11"1.1s dillealletl 01' ",buts. In natul'o, they ure 

<I()utrol.le~ by. a number or un mioa like prtiiduoeoull and parua1tlo 

l£ltll1loh, parasitic mitGli. nematodes and rung1 WIQ also by 

froge, lizards and IJp1dare. 

Sinal) L1nna an days the'l'o had bCfJn Ii .tendf ino".UG 

ill the numbel' of w(J%""et's eng l;{ed in tJiluniBt!c 8IH'Ve,vs of the 

delpb!lolds from dl!'terent parts of the 'World. 1\ very liH'~e 

amount of ini"oX'uatioll 18 by nOll aVll.llable on tho delpbno14 

faul'll), of the Paluearctl0 ana tf881'otl0 :regions. llowovo1", most 

ot the other parts ~f the world huvo remainod rather badly 

ue"l~cted. 

Our Julowloogc on tht) Indian delphac1ds. 11l v ry mea~re 

cowl-in'ud to eV'tln the .l.i;lbtl ""plo red ar(U).IiI of the IOl'ld. 

Lo1'1'OY (if/OS) hLlt.. af.f1t'Ll161d thut no fw.ilil.,'f would so "IIell repa, 



study frolll every point of view, Despite tllia ehteoumt 

collection maue trom OU1' oountry have btHtU vory 1'~w , though 

J..ef'roy, A.onandulc, CampbelJ., ,Ii'letcher, UanL1, Uuokenzelll, !Jist'a 

and otberill procurtld a fCl I$pooiLnona Ihioh Dll1tWlt (1906",1917) 

and .air (1921",1934) 8uoe'Nuont.Ly listed. Distant (1906,1&16) 

111 his volWlles all the "!<'a,U1W ot Brlti.6th l.Ildlatl liettild lAS aurul, 

8S 61 ap80il'lll from the ~rl<)s at day PQl.ltiot.al India, Pakll.iltan, 

lluma tUld Ceylon. Out of' thQao only 16 01l6011:1t1 huv been 

recorded i'WI!l thv Indian UUiOIl and these too have been from 

only a tew uo~ttered loculltlcG within thti domain. A compa

d$()[l of th~ fauna that blivl'I b ,m brought to li~ht from tile 

more explo red l'e~lolls of the l'Iorld . would io/lioat the poao1blo 

vastness of the Ind11i(j delphacidtl £l.!l \,e11. Atte-r Distant' II 

wor~ thEn'O has b1lt911 very little I.I.<ld1t1tm to our kIlO Ile(lge of 

tho delphll01ds of our c.,unt ry. 

Thougb 137 gell" l'a h vo b en Utlhrl under thitl tamily 

upte) 1943 'Ln,] smas Dll')rO hu'l/o UimlG boon added Oll to tll1 

.QUflib I', the 8t:1lltlI'ie lililitntioIlIl h <iYU .Qot y~t besn q,uite tiIll 

est'loliuh.,d. 'rhe Ui:lfl 01' ott.L~ .. uPQri' .Lci,.l ch,.l'lll.ctera by IQOst 

ot the Ilrl1el' VloX'''€Iro bae l'lJlJulted in tile nultilJlicutliOJl ot' 

l!erhll'11 Ilnd 1d"~(llee beyond l'SllllOrl, aud oonfueion hilS crspt ill • 

.u;otcult'l s (11i38) I;';t~tolll"nt that tharu aro 11olO GemmJ. ill 

111110n1/14,)' iLl thl& .I.'slllily ~1ve!l an lndictition of tile maunitude 

of thE! task ral'in~ those lIho \UOl'lO: with dclpbuoid tl. kienoe, he 

has l'1l1htly pointeu (}ut that "tbe litnoVin gonora n<lled revision, 

with the ehur30tars (}t the Illu.a geL1fltu111i usod to determine 



their bounds tWd jlhVloglllletic rallltiOtUlill9". AllY s1n~le 

diohotOIllOUf, Key to r the G(.Ij,)~ re.t1011 01' al.!. the I1UI)'IiIll genora 

as they a re Lit l>resont r(lc,')gn1fled too io ,!lGO not available 

iu lite Tature t tllou~iI auch keys p l."tJ 50nt ed by I&uir (1915), 

Muir and G1tfard (1924), Coldwoll (1950) t FennBh (1966), 

l'ingner (19S2), Dantsia: .It. A1. (1964) and Vllbustc (1968) 

ClOV$r Ii good number of' the known genera. 

From preliminary studietl oooflu(ltecl by the !!Luthnr, he 

felt oonvinced that the knr.mlellge on this t'uwlly covel'S but 

a fraction ot the Indian fauna und thore is plenty of aOQpe 

for further worls.. 'therefore, he ulldel'tooit tho present 

studies on tne Indian De1phacid~u with a two-fold vurPOS@t 

namely to enhance o~r gnow1ud~e of the r~un1ut1cG snQ 

ZO()~votil.'ailh'y of' th:l.& 1'"mll.y ami to j1robu 1nto the tiiOllIlClnuoG 

of the pr~5antly ~Co~iltud clua&~fic~1oa with .uore eff1c1ont 

modern taxonomic tool of a btudy of the ti~nut&11 ot theca 

bl1~6. 'lhtl r0€l111t OJ of ttle utudi (j 01~rr1ed out by the author 

tor Ju .. t over a 4leriod of two and a lml! yeuril IU'O 1n~Ol'pol;'uted 

in this thesis. 





A. 'hJQnall~c!!J. Qtudl.p 

1. toxgnomr Or nelghQcidag in B8DPral 

Hpmll pf tn, tamUx 

The family Delphaold e, until quite Tecently, Bod 

In tact by some worke~8 , have been conoldered os a subf ml1y 

ot the tamily FulGnrlda~. 

Fabrlo1.UB recognised thiS group by dt'loerlbilill the 

genus DolllbAX 111 179B, although the group ~ Qt) not gIven the 

family l"litIk until 181.5, when Leach raoognil:!lld it 80. The 

ea.rllest .QllJlili Ilt'O}jIosed 1'or thie gl'OUp 01' insect I> a.Pl>Gtl1'$ to 

have be~n DEL~HAC1DA by Loaoh '1815). This huG beon folla ed 

by numerous nWlle~ which incl.udll ru;z.PMCOID.Q;8 :.ip1.nola (1838), 

D::.tJ>UA.CID.i:lS A.lnyot .t Serville (1843), DKLPlIA.ClTl::S lilenchard 

(1845), LOJllOlNAlJ1ilii;i Amyot (1847), D.t::LP.ttA.CIllII.1il Doht'Q (1859), 

Al:ilRACID.ll;!~ Motschl.llaky (1863), D~LPllACINI Fiebar (186G), 

DELPHACINA. Sta1 (1870), DELPHA.OltiAE I\Ghmo1l1i (lBfl9) , 

J)BLtJU"'CINlil~ LIlJIICDel'G (1900), It.SIRACINI\E Klrltnldy (1902) t 

DELP}JACINII (}raeff~ (1903), lI.lHRAOIDA.E .Klrkaltly (1906), 

CHIOIAOIU'HINI K1r'.tllldy (111110), PHOTEROSYDJ'fl1 Kil'kaldy (1910), 

DELP~CINEH Uoldhauo (1927) an~ A.Rl\.I!.OPIDI\E Metcalf (1930). 

Doh~n (1859) QP~eUr~ to have been the f1rst to give 

tbe nome DJ:;LI)llAClDAK to th1s 6roUP of iOsccts, whioh ill 

derived t'rOfIJ tbtil geueric nllmlll DelQhU; given by Fabricius 

(1798) to olle of it u aOrist 1tuent gellere.. 14otcal.£ (11:138) 

renamed tl'.l16 t,1I1 Aftfl..IlXll'lDA.!O ~ilal<lQtJ.nl& ::ip 1tlolf.\ I a genus 
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Ar090PWI (l839) lUI the type tor the r !!lily. lie cnndtlerod 

DelpbDJ of Fabrioius (1798) to be prcocoupie~ by tho mamma11an 

gene~10 nama ~~ of Wulbaum (1792) (li&ted from Klein ' s 

work of 1744). Uowovel', lUi pointed by F(umall (1944), Opinion 

21, handed down by the Internat1on~1 Commission on Zoological 

Nomenolatu.re WIiS overloQlted, for it iltat(lt') tbat the 12g1Qb~ 

ot Klein and ~albaum is not availAule under the rules. 

Opinion 21 rued!!, as tOlJ.OWIU ":allall tile Qanora ot Klein, 1744, 

ilepr1utald by ~albaUGl, 179l:l , be Acoepted? Vlhen i 'alba.uUl, l7~2, 

rllpr1ntad ill OOlltlellssd tom ,but did not accopt) the uSllera ot 

Klein, 1'744 hu did not tllol'tlby give !UQin'a gmul.l any 

nOllu!llollltorial shtUb &od lUeillts "Gil I'll do not therefore gaUl 

availability u.."ldor til present Cod by reaGon of being quoted 

by Walbf:lum". ThUG A.1'aeopldae of' lietealt bOOGmes A sy.noD¥IIl of 

tho old and woll kno'l'fn family name Dolpllae.1dae. 

W1th reg rd to the ello1ee ('j.f the propel" name for 

thls group of insects, tn.., controversy le atill Clont1nuedJ 

whUe the majority nt ,rorltero have bO\ln £lulling this group 

Dolph9.01dall, Metcalf !lJ1Y some Jap9.I1<l6e1 wt)l"l!:ors 0",11 it 

A raElopidae . In thtl Zoological i\1I001'd6 , published from 11.164 

onwards, the family name DelllhacidaEi has been IJreIerred Ol1(1r 

Araeopida(l, thou~kl both the namu eLrc be10i irldicllted. Thus 

one who takoa up a r.t\lay ot 1Ino r"llllly ia confronted with tho 

Ll l'()bllllllk ot which tilloWS to ohoose out of tho t'Vl0. 7he pre.llotit 

author prflr r~ to use tile! Jlacue 1..'olphuc1ctae on acoount ot its 

wider lAnd lOQu-st ',nd1ng UIJUiEl to avoid 1'urthur Ilom~Dclatural 

COla.t'u aiou. 



W0tlQrp po pelp~Q14n. 

::i1uce tho etu.rt111-" /,Io1nt tor all modera atlimaJ. 

taxonomy, ac:eor<iil1t; to the I.nter.nutional Code on Z00101l10oJ. 

l'lome001Iitul'e , is o.ccoj,)ted s the £1rot da¥ ot JaIlU9.l',Y, 17&8, 

a~l pubi1cations on Dulphacldae Q de by worKer curlier to 

tho pub110u.tion of the t~nth edition ot 'Syotoma l~aturaet by 

L1Jlnaeua may be overlooked. :t<'abr101uli (1798) was tlle first 

to reoognlsEi th13 group ()f il.naects by (.) rect1ng the gcnus 

llclpbl}', altMu~h thf~ group ';#O() not g1ven Ii family rank, 

Lvuch (1815) reco~nisod this aD n separate family of bugn, 

by gtvill" the Ilame D~lphuc1da. The oyetelll[\tio antomolouiote 

or tho firat halt of thu nilleteenth century dOBC'l'ibod th 

.more common forms. Notable cont riDutions to the taXOt1omy of 

DolVhucidae were Iliad!;! by l.atreille, Burma! tal', .Bahaman, 

l1el'riohoSoh ftcl', Ue rtrlG l' , UIAY, GUfilrin-Menwll1!il, 5pinolt:L , 

Alllyot, l:oervll.J.e , bWlI.l'tZ, COlit , Futon, .l3redd1ll, otsohulslCY. 

Curtltl and ~i tlorl;lt. J"'!IIUU1' (l866) wu& tile f:l.rat to re00tlniS0 

tho 1!.lporta.uco or Illf11~ t-;;<mutal1a for spticit'1c QoIIt r'i.i!lut1ons 

una his 'IOl'lt tll.lve r.al. impetus to tb .. studio£; of u. group of 

OlltOlllOlol>iBtlO who I'll>de th 11' chi\&{' (I0:1tl"1t.l1t1f)lle dUl'i!l1!> the 

lallt !luli' oi' the n.1netQenth cllmtUl'y aud the i'1rat part of the 

twentieth century. In this ~roup should be nlent.1oned Still, 

who wor~ad on (!ollf.!ctions trom vririo\1s parts of the wOl'ld. 

Other crm(!lplcuous Eumpcatl wCJri&:eI's during the perilta wer~ 

Kirchbaum and Mel1ch'l' 1n UorrnanYI not' Ilocl Sahlbol"g in 

Eoandlua.v11lI Marchall , Scott nnd Edwards ill ~ll€llatld I Walker 



and Distant 11'110 worked over the rich oollections in the 

B1'1t1f!h AtUIiOWl; Van Du.eae, Uhler, o\srunead, Osborn and lo'1tch 

in the United ~tl.l.ttlS Qnd Berg 1n Argentina. l.inca the turn 

01' the oentury llIony notable oont ribut ions navo bO&D made by 

Muir and Kirksldy espeoially on the Paa1fic taunas, Crawford, 

S leze)', Ball, DOIll1~r, F'oVllor, Jjlil8moilr, Caldwell and othore on 

the taun of !\lIlcriousJ Matsumura, Baak:!., Kf~to and others on 

the species from Japan, Oahan1n I~nd KusnoZllove in Ruellia, 

Haupt, JeI1S8n-l:iaal'Up, lUbaut and others 1n oontinentsl Europe 

and China in ~n~lBnd. ~otc 1t (1943) was tho first to t~e 

up the tuSK or preparilltl II. 'Catalogutl ()O Al'ueopidae' Ivh:1ch 1$ 

a. va,Luable contrl1.111t10n to the Iltudy of' tbl:tlole .1nOOOtfl. 

the present workers on Delph: cida from different 

part!,) ot the world appear t.o pe ~'oml h, who is working on the 

eol.lllct1nllO 1'rom viIlriouB varte of the I,orld, Pelmur, io.cD®rmot 

Bud :t.1nunerslilUl on Ame deun fl:lunal Li)Que'llIti1 and ::Joudder on 

British speeieol ,Eml}l'yanov nod Vllb lite in iluG81a, wagner in 

Qemuny; Li.nnuvouri alld Lindberg in l"1nlllndl Dlabola in 

CZEleolllovok1a; Ishihara In Japan and Ossninnllnon in conti .. 

nantlli h'ur-ope. 

taxgnomY or Rglphagldae 

From the number of epecias that blJve so :f'f1r bean 

broU6ht to light by tho Ilbovo workera it 18 clear thut this 

turoily UPPCCll!'fJ to 1>0 tho ricllcl:lt of all the famll1ee 1n 

!<'ult:;oro1dea. i~1'OJU tne conti.l'luouEl floYl of new speaiell that 

a)."o be1[l~ dUBerioed it 11'1 evldeut til,lit 101. ~ood dolAl, of furtber 
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exploNtlo111l ° d tliseovorlea Il1'O DOQded to malte OIllr kMwledge 

of the Delphaeidae I\t 18t1ot reall<')nnbly sound. I\t proaent it 

ill even dif1'1oult tc) give U l'O\ldh !l&tl~QI;ltt;l 1)1' the totlll numbor 

of speoies °t'tlcordel' 60 r~r , thnlJ~h reg1o.lul aut ~l()gues 0.1'0 

avallallle from the better explored rIMS of the world. However, 

on U VIH'Y 6upert1011l1 ust1m te tb(f au.tho r teals tbat thore IIlU t 

llfl o.t lQl(~lIt abOut two th\)u~ullc1 84-100106 OLI l'ecord tr{lt!l thu whole 

world. 

The author ba,; also been 911durlnll to Illake a cheeU1.t 

of th(t delphtlcld generu of the world. tM ul)(l-avc.lilaI.l1l1ty ot 

the Zoologioal L'lecorda i>1notl the publicaUon ot tho l02th 

volwne in 1&66 has re .. ulted in th1t; bQW(i! tar from u.p-to-d~te. 

UaVI;ll'theleS8, l'Ie h~s b(Jen aula to eu11nt ua Ifulny as 221 genal'!l. 

and 1700 sPeoies Mdcl" thitl tnmUl, alpbabet101l11y al'runged. 

COl!lillg on to tho h11;lher classlfleatlol1 of the gr"l.lp, 

a 8(1)(\ deal of laclt of unan1mity le tiv1dent. As llIent1on0d 

elsewhere, tho status of th1s group of inl>oots II 11 ,flll.11y has 

Deen n Ctl~ttel" of oOlltt'OVGt'sy. The t'Olll1dnt11)1l1l (If the .,111801-

t1c!;ltiotl ot thQ !t'ulg<u'oldea, as well All moat other !iomopte,.a, 

\f(lrl;! laid by Stal, l"iebur uno ,.,tbol's. lit:1. (1866) div:lded tho 

.f!ulr;ol'1dan group 01' auohenorhynchnu liOIllOptClt'6 into thlrtean 

families, whioh iCleJ.ud(J tria liel.)hucldu illso. 1.I1f>tunt ~1900) 

Cl!i.I$£i1.t'1ed 'the e.uci:nJtlo .l'bynotlt10 HOl!lopt~ I'll into !iVQ :t'EIJlIlliee. 

viz., Cload1dall, LI"U.l.gorldlAG, t4embl'£1Cidlll.ti, Cflll'Clopicl!1~ and 

Jasl;,ida(l in which li~lllhaclntle 16 g1ven olily u. oubfum:J.ly ranhr. 

in the family fu16or1dao. J1iair {1930> rUOO~llil;leQ aa lnllny t\5 
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ignhen famiJ.1ttl3 within the l"uJ.li)or1da of :..tlll. , takIng the 

DeJ.~hac1dae s a r~a1ly and this claaGItlo~t1on b~D boon 

tol.l.owod 0.1 other \1()r1£0rs lUte J:ll'I1es Bnd i£elander (1954) Md 

lllllhs (1967). 

tho taxo'10nlic etll<l1ea of' Dolph c1dae during the 

nineteenth century were vory few aM scanty IiInd In06t ot them 

were based mainly Oll fiuperrie1al charaotors. Dohm (1959) 

seems to havEI been the first to give tI oY8tem~tle tlrranllement 

?f the de1phuc1d genora and he prepared a list of the genot'a 

and specios I'If the world. Wlllker (18130) studied the British 

genel'~l and speClies. 1i'1&bol' (1866) appo 1'0 to hnve beGn the 

f1rst. to prepare a key 1'01' sepal' ting the dUfe.t'tmt genera ot 

the tOlllily and rec()!~nlf1e tho il!lportlaneo of malo IIenetulia in 

npeoific act~rmiDutioDS. Douglass and Ucott (1976) propaTad 

a C ttuogutl or the jjr1t1eh gl)nur~ and spl<loiee rmd futon (1886) 

stud1ud th~ palearctia genora and Ipoo10S. 

:thu CIlu.Jor cont1'11lut1oll to araa tho olas 11'1cl1t1on of 

lielpnuoitiae ~lac.; str .. rt(ld in thu bEl~inu1llg ot t Vlent1111th century. 

K11'ka1dy <1~OO.1910) wQrkin 011 the laYiu1!e.n faun~ erected 

t .eut, rivo tl6\j genVru. and Ci<:lscriued a. nuulber o£ ~pe<liue. 

i1eferr.ln1!; to tho gune:tc.ll.!a 111 general he (l907) 8I1ggcoto "that 

the gonotal1a in ttle mIll [11.'0 tbe final toot,s of speciel:l and 

evea a.rforc} generic criterillll • ldatt.'1ltlltlrli (1900 .. 1935) wor)J;ins 

on Japanese fauna erected thirteen new gQl1tlt'1l. while Meliohar 

(1903-1914) has dOllo !l good dea.l of work Oil the orlentt~l fl\lUnllo 

ereoting e1ght ne'li genera. DisttJ.nt (1906-1917) worKu!! on the 
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rich oolloetiorls from the Indian 6Ub .. continent, Elreoted 

thirteen now ganare and desoribed u number ot spoc1eo. 

Crawford (1914) prepll.r~d e. ml)nogl'aph of thtll tnmily Dolphacid e 

by rearranging the genera und epocie$ on tho basia of tho 

relat1vo lengths ~t the antennal segmonts, number ot Keels on 

the hend and thorax and the nature and form of the enlolU' und 

he delloribad 160 species under 25 Ilen(-ll'o. 11101uding tnul' new 

genura erected by him. 

Muir (1907 .. 1934) hils done a very valuablo cout 1'1blltion 

towards the tuxono~y of d~lphaoida und erected twunty eight 

new ~en(,lra. It app8",r2 that he 'II!l& th tirtot in i)1'iI,Hll'ing 1\ 

<1ichot01I10U6 .t~y in l1;l16, tor licpaVcl.t1£16 the i'tlntlly into sub

families, t ribl:ltl "'11(1 genlJ1'a . J1e d1vidc4 tho family into two 

Gub-familiae, ASiracinae and DIIlphao1nae and subclivided tho 

aub-fnmlly Delphac1nae furthor into three tribes, Villi" 

Aloh1n1, T rop1dooepbal1ni and D~~lphac1n1 on the baBiI5 ot the 

morpholog1onl ohar lotal's lilte tho nl!.tu re of oalcar, pro slilnQO 

or o.bsanee of teeth on Qulcltr, nuture I')f legs , oflrill!1t1n.o on 

noad and tllor lit ana tho ntitur~1 of tho I1ntonnnl tloglll nta. Even 

. though ha oovcrad moat of the genera Ncorded from tho 1 odd, 

he missed the f'ollGwin!: gUMra 1n his <llt.l.s f31f1cat10n, viz" 

l!lQllletQll;l.A~ lired(U.l.I, 9§\.liI!YDQQ~ bablbIH"S, J.1~hQAeur,a, Latheil'ry, 

.i.I.lJmw.& j~atr;;UJnurlit lJJiul.rw,Jl I¥M,te, lillUJilybmalii vall, 

jUQQl,illfi Kir;tuldy < .. lWi!U:illlt~1i K1rka.&.d,y> a.nc1 ~;WQpet~~ 

l:Ital. ~uir (1I:ll9) e:X8lu1ned tlUI coll.ect;l.onu of 1J18tullt ttl 

.8rltil;ih Museum und ayllonYlll1s&d 11 l1Uabl11' ot bis generA lind 
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species, Giffard (1921) 8t~aased the import noe or male 

gonetalia in the hxt)nomy of delphucids lInd stlldied 1tIJ 

mOl'j}hology. Muir (1921) studied sOllie Dolphaclda.e eolleoted 

from South India. In l022 ho olso r~Hll!.sed tho lmportllTlcO of 

male geneta11a 1n specific determ1nation and stud1ed the 

phylogeny of the l!'ultiloridBIl Bomoptera il.lId llut:tl8stad tha.t the 

Delphaoinae are evolved from Clxl1nae by the uQquleltion ot 

th mobU spur on the h1nd tibia.. 1111' !ina G1tfal'Cl (1924) 

prep/11' d a key for separ"t1tlg the American genera of' Delpbaoidlul. 

Haupt (1929) divided tb1a t~ly into four anb-

fUl1l11i ii, viz., Allil'aeinal), T1'Op1dooophlllinae, Delphae1l'1Iio lilld 

ile"l;\!nelin14El and hie chlu'llctel'isati<lns arE! very far from 

ooncluflive, since tbe Alohin1 whieh rom !l vary d1stinct group, 

tind no phce ill his system . 'rhe division between the 

Delphaeimae nd /,jlogaOlel1nae 1s very artificial and (loes n()t 

have the SIlMO valua ae between Aalrllcinae and l)olphu.c1nao. 

Huir (1930) 'lYhUe elasaltyinll the I!'ulgr'lridae , examined nbout 

100 generll and obaorlod that itl the oU'I.I-fam:l.ly I\siro.citlae, the 

aodea~ulS 1e d1vl(!et'i into two Ilegmentf.l \~hcro'll3 it oons1ots of 

oilly one 1n the aub .. famlly Delphuo1nae. 

HotODl! (1943) prepared un exhaustive cQtalo~ue of the 

i'Wll1ly covel'iDtI all thu gODcru am'! Bj,lecieo of the 'World in 

which bo listed 1,114 I'Iv6c113l> umlGlr 13'7 ~etlerll. lill has a.vnon-

1milted eo nUlll001' of Ijeutrru and ~VtlC1tli3, SO[UfI 01' which wore not 

IlPVrovod DY ..later \1ol'kel's. iloet and ti1f1clr.s (1946) "Ihlle 

preparing 1:\ ohookliat of Drltl~h lnuect~ mentiouod 82 epaoies 
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or Delphae1dae under 14 6ene~a. Hasson (1948) also stressed 

the rJign1flcalloe or gllnLltlll.1a 1n specitic datel'!llinatlon ot 

DcljJhuo1dao. :c.1UlIlIOrtn&U (lM8) while atudying the insecta of 

ha'H~11t !lr~p(l.l'ed a monograph on lJElJ.phueido.~ and hal:! ,lvon a 

l!:el for :;lOplll'atinll 14 ~antlr"" including 11 [18\' !!6.llUil erected 

by him. Tbe intel'cllting feature ot Hawaiian De1ph"cidae is 

the preoonc<iI of only one sub .. :t'amlly DelphE~c1nIlEl with nWllerol111 

Alahine s~ec106 but vary few Delpbacine pecius, 

Ishihara '1949) 111ade revisional studios ot the 

A raeopid!\ie ot ..I Ilplm, RJ'Uku lslandll liIld Formoaa and described 

a. numbar of new llpee1es including two gen(Jt'fl erected by biln. 

I Kotcalf (1949) rov1eed 21 spedc, ~'h1oh he had already (lol!lcr1bed 

in 1923, purely on the basis ot the m~le goneta11a. Deamer . 

(194g.1954) mude rev1s1onal stullioe of !.lOllle r)f the genara in 

Nortb f\meriea. and ereeted six 1101'1 gOMl."I~. Chinn (1960) whllo 

preparing a ohecklist of the l:Irit1l1h auohullorhynohoufJ 

liomopteru doscribed 67 species of Delphacld e unde%' 16 t:emrrn. 

ClIl.dwell (laSO) prepared a review of the QuohenorhynohouG 

HOllloJ,ltel'a in Ibich he has given a key for fJaj.larlLtiu~ thE) 

glililOl'1.\ inc:t.ud14" the thrlite j:lljllera ol'ooted by h1m and deticrlbed 

1S1 8[,1(11:1(36. iucDermot (196l:!) revl:led tbe gOllllS t11l"'AmQ~lmla~ Md 

it III allielil and orilcteci tltl'I<I1iI Slew el:UlCl'!1i 

1>'ounah (1951-1965) t.oritine; on tho delphacid fnuns 

i'mlll dirt rent parts of tho world Illu.du 111110:t'mOUS cOlltrlbation 

to the taxonomy of Dolpn~c:l.dl'.le W'ld er.act<!ld about 38 new genura 

and he has flynonymieed Q number of gUIle1'D. lind spocitlEl dQscribod 



15 

bl ItQl'lier workers. In 1956, he pr<lpllred B key tor up rat

lng the ~enora ot Chinese .!Jolph,~olda. and dOli>crllHld l:'.3 speeicHl. 

j Wll.gner U96l:!) mudc.l U Oowliroilheua1vEl Iiltudy of thls 

group ot 1nUQct~ and vrepar~d a ~ey for se~uruting the family 

toto aub-falt1111ea alld gOlllll'a. lie dividud the i'wnlly into nine 

sUb .. rarnil106, viz., A.uil'll.cinae, Kclosilllae, JIl.5u1daoinalll, 

~til'OlII1nl:le, Achl'Ot1l.1nae, Deljlhl!lc1llae, Chl,orlon1uao , Stenocra .. 

nlnao and .ogaruelina~ and desoribed eo Bgeoiee under 42 genora , 

includillg 18 new gen .ra. Hle clafJslfleatlon " g mainly bas d 

on thO phenota:ronollli() apI)roach . He hud tall:eu a s81'1eo of 

charaoters Pl"(toftflted by delpha~iC!(l IilU of tho first order and 

another $erie& BS o£ seoond order aocording to what he 

considered ao of seoondtAt"y importance, The oharflOtero he 

oonSidered 011 t;he fi1'et order are the f.Iho1'ten1.ng ot' abdomen, 

devolop!llerlt of bracbl1ptory, development of anal IIty1e&, oxtent 

or the genitd styles etc. Tho uccond(lt'y chllraoters aro the 

arrallllSlIwnt of the lateral 0611'1.11110 of 1lrollotum, the nature of 

tht) t.tl.liAl IIlPUl', llwnl.llolr of tOr.tth Oil trIO lO~ur, etc, The 

varic:.tiolls under each w.are I).ssil.!>oed dU':Cul'unt iJOintll. vl'OUp

in~ 01' the sgec1ee hi;ls tluen ba.GtlQ on OVlll'!l:J.l points secured 

by Iillich ot' tbeUl. On tluil auove l.Jas1~ ho 41so 1lltel'"l'eted th 

phylogonetic evolutiQn 01' Lelvh.!c1dl.Ae. .aut b1s nluGsiticII.t1on 

hus not beon appreciated by most of tilt: l'ecent '1.orkeI'Il of' this 

aroup ot invects. 

Fennah (1963) made a detailed study of the ~ 

turoltef& oomplex, m~1nly baaed on the bodily proporti~n t viz., 
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B~bmedlam length of vertex, length r basal Clomp rtmunt, 

w.l.dth ot the anhl'ior .ru.!Lt't,i1n of jJrollot:d dlHO , lene:th ot 

maeonotulll nd. 0I0S05cuhlluIIl, lenuth of i't'onu and 'd<ith ot 

poetelYVlilol diac etc. lio included tnt; l>peo1cs under the 

(lomplex irato throe (i1ut1Jlct t:lltlEH' , viz., lIlatuUnuij Lett-ab, 

~g~i\'ttlUI Ji'l!Innah LInd IIp.:g.t0l1Sl.i J:i'eOllM and given a. key tor 

!ltlJ,Harat:l.ng the spoc1es. 

Souddor ,1963.64) in h1~ studies on Canadian and 

Al~sl'Lan Fulgolllorpha, revised Q few genora puroly 0.0 tho basill 

of the mala genutnlln. LaQueene (1960-&4) b~e mado some 

taxonomic observations of' the British DolphMldae nnd mod1fied 

the ehdckliat prepared b1 China in 1950. 

Dantls .Ilt.Blo. (1964) while preparing leey:; for the 

inseota of .Europ8<n U.S.S .R. eepar'lted 20 genera of dolph6101de 

on the bUil) of the na.tu"e or calcar, Ctu'1nation all head ilnd 

thorax , Ill1t~nnlll ch"ractors etc. and prepared a key lor 

SI:tPV.l'lltinll 347 spcl;;f."a. Vlll.mate l1968) studlccl the nymphs 

of the north ':;;uropcQu 1)al~hu.o1dae iUld j,!l'~~tl.rod .. key for 

flllpal."{l.t.ln& 32 ,00J:)Elrl.h, i!)().I.udJ.ng i'oar nOli ()flea GNcted ));,' hUI, 

on the basil) oi' the llUlI:lbor and al'l'l.n6U1Ut:nt ot SIl!hlory pits 

dlatr1buhd till OVOI' the body 01' the nYlopbli. all aleo prepared 

!l mOJlC)~raph ttC1cudan f'aUllo. of Qoasto1 regia!) <Russian)" in 

which he ha.s ereeted !l !leW !;UI~-t!JJll.uy Sacohat'O~ydn:l.naa t 

taking ,;h,lcpbi)ll'QsyQna Rrogflnl .l>!atsUlIllU·1l as tho typo and 

described live U$'i'I g(lnora erected by him. 
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2. :J;l\XPPOIllY und llo",smglature or Indian Dell$llciw 

As mentioned olsewher& , tbe taxollomio studies ot' 

Ind1an Delphltoidae urc very meal;:re. A pON!>al of lit~rature 

reveals thl:\ t 'Very l:l.ttle liOr'oe. baa beell done on th1s group of 

insect sand 1s thus B neglectod ~Jroup 1n our count ry. The 

main cQ!'ltr1butiQns towards the tllxonr>my of Ind1&o Delphae1dae 

were thllt of Distant (1906 .. 1917) and Muj,r (1913-1934). 

Lanbert1e (1902) ap~ears to have been tho firet ta desoribe a 

species of de1ph£lcid, 12§lohaa9doS pmpio!W1 Fieber, tTOm our 

country. Distant (1~06) ~ave a comprehensive acoount or the 

delphac1ds Go far krto.1t1 from the. llldian region (:l.noludlng 

lndia, raki tan, Burma tind Cayll)o ) in tho third volume of the 

"FEAUlI!l. of' .br1tbb lntl1a" series lib.Yllob.flta und pl'epured an 

a~petld1x to t.hili later in. 1&113. 1n .hie enumerat ion of the 

Indian dEJ1LJhao1d6, he det.oribud 15 t:!:lne>tu l.oeJ..uding seven now 

ones. He Vl'opal'Cld Ii sy.nopa:!.u for aopar .. t1ng 11 gonara, viz., 

hranda, E'lindtlluQii\ , \l.p'Aham, a+wb.1u4 , ~t ba, 
ralaparntWh KWi, ~, Qrchg511lll and WDl!m but the tour 

other gl3nerll viz., D:J.gr,!nQ1itopilh .41burniu., ~ and Eodo:&,phf,ll 

are not inoludod in the synopoio, becauso be had not been able 

to examine the Indltln apeoies which were 9.ao1gned to them. He 

gave tho full taxoMmy including speoifio dooc!'l'lpt1()Qa with 

1l1uetl'!ations whorever l.lol:lolblo ~r 34 species under the various 

genera mentioned above . ,,'rom tho faot that most of thelSe 

spocies weru described !j.v him (i1J new, 1t Is eVi(lent that D1at"lnt 

should be consldet'cd as the plouaer worker on Indian De1ph t~c idae. 
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In his latst' studies, apart from deBOt'1b1ng lDany 

addltio!lfl1 spec1ee I n(l genera. h mllrle 30me nomenols.Atu ruJ. 

changes to his previOIJS t'ecortls. In 1307, Dhtunt ilescr1bed 

II. new sPQclu fnroMU IU'ImQio!1Qf).Ii collected from Dar.1oel1118 

(3100') attack!tl! bamboos, In 1912, he ereoted a naw genus 

~~ lind <lelilcrlbod nine uudlt1ollul. sp 'Cl0B. l.n the 

aVPl;)tldix to the "Fauna of .l)ritis!) !nd1a" (l~lG) be described 

17 upecieo incl~d1n~ two new ,enera, vlz~, OD~e.gQ and ~ 

and syno.llirolsed PariHinl6i mW1II. ot Kirlt ald,v U9l0) with bi 

f"Adalpoya slmRl1ci" obviously not Knowing th t the ori~lnal 

i?oJ.Mhl!lx WlU.i of A.ohmeud it Gelt' does not differ from btu 

species. He Illso fCllJllUled ~ fostiVe. Distant as 

I.my!dggephalA ~JiUm (D1et unt) as ug~eohr! by Kirkaldl 

(1907), »Btsumura (1907) and Muir (1913 ). In 1917, h. 

rleflol'il:>ed 10 now species including fOlll' now genera, vb., 

b,mbarylln, ~QIU\l,l.DJ,1n, M.itutiQU[! and ~D.I2Ju. 

'utr (1913) l'Gcol'ded fark1npielJ,a '1n8Da~~ Kirkn1dy 

from Indin and renamed ~J,!n ~ D1ahnt as Imli1d"s!!~pha18 

i3i..r.liAU (D1otant). III 1 ;;)17, he recordod i&gJ,gp1a tibet! Muir 

trom India. In 1919, after axaruln1ug the types of the various 

speoies in the British Museum, he I~ude seveX'1il llomenol::l.tl1rtil 

Cl'1a.nll!IiIS and t rallsl'erred i!!UIIi.il.WlD ~Q D1&trmt to 

hri¥r1nLls uaU4U Ashmead. ,tIl,lPdQl.iiIQ/l1iI: JJUl,U.W J:l1at~lIt to 

~lndel.l.ll iusi',n,1,ii lJJ1 t!U1t) t bwsl~.'& J,J.\ail),LU liistunt 

to fuls1na1eUil t®l&\Ut2 (D1stant ) and taWluJ,U9!£i mI..J.Q~UR. 

Distant to ~~ pulQ~~li (D1st ~nt). tie synonymiood 
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B~~apary~ Diot~nt, ~ Dlst nt und ~ Distant with 

1I11;LQhACQW F'ieber , d')tytinlJl Distant with )!hlruJ.gnldoA L()w 

ana ~U lJillhnt with ~ lIiulr and. oonsiderod WWl 

IhPUl.!!I!lta Liist. as AIQ~lihaCQd!l1l WrdlIlC!WII JoiOtsOll; 9p!P91!.§lYi 

J,aYU.4Uili Diet. , 2,. ~W libt ., 2.. lllI~ li1&t. alld 

~ Sast 1QQt,. lJlt:1t. as "hUl.lllllltlutl '11 rgUIi/ til lUo rv. ) • Lie 
• 

aho renullleld Qgioonsiu tl1jlcQYUliA D1et. &8 i!.IlJ..Wl~ 

,tP.!>C(lVU i , (Dist.), 2.. 'm'2dtl~1 111st. al) lie ll!Odllllh <Dist.), 

~ thorac1cll DiGt. as M. thgrtl.Q1QA. (Dint.) ami oOQsidel'oc'\ 

~ ~ JJlst. Ilnd ii. iliStmn118 Dlut. very neal' to 

j'kw1e(;11fA .tJ.l2.U'j t.iull' And &. idrlmldd ltulr l'o3pootlvcly. Ilo 

eould not sspar«h tho other senora C"osl1fli.l.l I11stllrlt from 

'Il.&m uueritq Zulolls.a Dbhnt fl'l')m "bl,orlollQ ond W1U 

Dlf.1tfLnt from !iel.[\!lItt)!i:!)lpoms KlrkalOy !lnd ()I)naldot'ed !Lwlsl:l.lUl\ 
D15tunt in the tribe Trl'l~id()oepb811nl flinoe there 18 only one 

small thick tooth at thti upox of the spur. 

Huir (1~21) wh1!~ 8tudy1n~ the upeo1es trom ~outh 

India 8reohd t> new gt.mUB 2plumb~Sl'll,a\, eynoull1U1sed QreheQmu. 

di!llUJij liistUllt ~ith l:XUiJ&qC9Qhl&b fI~'!I)!at!l (D.1atant) an" 
I 

desoribed four neVI Sopecie I viz. I t. :mUoU, t. J.asUsw., 

&!gJ.umUJ,SQI'o1il ~iIlIloIQeJ,.:U aud iiJ.il'!l.a .QWJ)pp£.!ll;l,. lie renaf4lec1 

i!hyUQ4J,1lU ~Ul1 (Dilltallt) as .e. ~1lWwi ( lJletu.nt) 

and liyu(),nyml.Hild th~ I~el~o tl;!. ~ l.J1atant 'llith l.i.il.~~ 

Kirkaldy . In 1922, he reeotded a new speoiea ~14$lla 

uoomirenw frow .. ~a8hmlr . ~uir and G11"fard (1924) I,lynony. 

mistl6 ~ llistant with iiUGII'20txilib..tl Distant Wld U.1lAl2uvatbD 
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~ Dlllttint witb • ~ {St l}. III 1934, u..1r erected 

a tllM Gonul! £,j,itYQIU:o~jj, bi.lsed on tho type t , a4QlpQ&i 

collected from liurJ0E!llng. Chao \19:35) rtlcordcd tliiO 110'Vl 

speoies '1' l'OQ3,dogepb01ij IU'4P111IUlun1&i ~l~noret IIInd i,t!burQU 

albov1tjattl Mats, from India. 

MetMl1' (1943) while pt'cpu.rine the catAlogue of the 

DelphaoldaEl made 11 thorough revision ot all gGnal's and species 

and considered about 120 ganoi'. in synonymy '<11th other genera, 

He synonYllllsud ~ D11lhnt rmd Op1g!lll§lYi Diat'.lnt with 

~~ Stal and 1'llnulf,e(1 All the loIpeeJ.ei.l de c1'1bed by Dint nt 

under th(;)eo g"nera. Dut Gome of' biG revisl()l'l9 mH'C not 

accepted by mllllY worl;;cre. Caldwell (1 .-150), JJealllor \1952) and 

Fennah (1956) considered . ~ I;bhnt uS d 1sti(lot IlCXlua 

and deliOcr1bcd lO IUlIllLiur ,)f I.lpociea • 

.FIiiMt.lh {lIilSe) erected a !lew BUlJgcml1l:l ..£gSll.~p;Llft under 

~hlQr1~ra, tulticlg L1burn41 {l,Lrg;j,tgl'(I, (Horvath) us the type. 

in 1&63, htl ootlb1dtll.'od ~ ful'cifSitli (Horv.) o,s Q aClIllvlex 

containing thl'tftil dh:;tillct I,\t!lMl'U, viz., hIalIltJ.wui J),iuttlnt, 

!j!U!llt .. U~ F\ll1nrm {raiued to full gen'l!.':!.c l'ank) and ~QgqtQdB8, 

a new genus and desoribed 30 Gpeoiec W del' tho:>ti. 110 

(lQM1dered §.!.u:W 4iatiogla~ nistant !lnd ~. paUcijc@s Dlt1tnnt, 

as subr>pecies of typioa.l ~.Qllil !utc:1.rljlti (Horv.). 

Disagreeing vlith the IIl'Oposed synonymy of ~(Ii1;"t1rll).li D1Dhnt 

with t:bhriQnideta LOi 1>1 ';Jctealf, he eons1(]1iI1'0!~ it as Ii 

d1Bt1nct gonus, Vonnah (1964) $~pa~ated a p~~t of the 

1!b~ g1'OUp nod ereotQd a M\"j genus ~ on the basis 



of the many.tMthed spur and tll nomsl foreleglf Md trans

ferred PbYllDa~s pulQhel1p~ (Distant ) and f . BOUtor! (Hulr) 

to ~~ ~lgh91ly§ (Distant) and £. §iutP'Xi (~u1r) 

reap(lot lvely. 

It will be obeerved from the onumerat1on given ~bQve 

th:').t the taxonomy and 1l01llenolature of tho Indian Delphael()oe 

have und. rilollo a "I)od dual or chaudos and l>1IItunt' s volume,. 

of' the ~'au.aa or .I.l.r1tleh Iud!!! eorien ol)uJ.d no lIlore be utilized 

for the OOl'!'8Ct L'lett.LenIBlIt of th 11' identitha. '.£he Iluthor t e 

own obaervut1ono poillt to tho ,[let that 111 view of thl<! 

oxeeJ.1ellt ,ork OLl the t a:x;onOhl,Y or tbe 1'I,IIlli1y uooertaken in 

otile l' couut rio!) jJ rt1cuJ.i.lrl,y TJnited St litU 1:11111 tbe ... u:ropcan 

oouutrles, D1atant'i \01'''' on tht) Ind1tul ddphl1c1d fauna neud(l 

d l'illltic taxonomic rev1fJ1on._ 

/B. ISUlIbplQdgaJ. 

There h l'f31y exhtu any detailed llccount of the 

morphology of de1phllcids oxcept oolluty work dono by 'Work ol'G 

like Lindbere (1939), L1abenbe1'B (1956), ~athur and JOBoph 

(1961), 3exana Rnd Joseph (1963), Joseph (1965 & 1969 ) and 

Vllb" ato (1968). .But \'I()l'kel's liKe :.I)" 1'9, Quad1r, Adz a.nd 

Akbal' hawe studied th morpholollY or var1<lull otl:l e r buge It1 

detail • 

.l.indlaol'tI '193~) amI i.iabenDert: (1966) havlS done (lone 

lIIor.,ho.to,,10a1 1Llveet!J:Iat1cllllI 011 thl;) E;OllsOl'Y pit e 1n cet:'tain 

gone r'!I. of d.,l.bibncld uYlilpns, the JlutlllJllIr lind arrtlngow.ent or 
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which Vl'ovid tbu most valuable ohuracter tor 1dent1ficlil.t1on. 

athur arid o!oae;;h \.1,1-.)61) atud.1ed till'! exhrwu worphCllol5.Y ot 

the hvud, tho~'~ WlU u'udom .. u ot' thl;l ma1llle lent hOppel', 

i?l!rl!11'lwa ~ I\shmtltul. 'l'hfl.Y alsC) IJI.iCle obsl:lrvationa 0.0 

tho .xtfll'na.l. 1ll1)t'l)holoil.Y ot ~UUI. futgH'.r" UlorY.) whioh 

itl an important p at ot: rio. in {lUX' COIlIltl':{. 5exau6 ulld 

Joesph (1963) I>tudl d til mOl'llbology of the thorax of 

A.ra.opidae, taking ~. turgit,ra (1Iorv.) ( • .!.1burn!, p8l.UIIOflna 

Dint.), ~dRb!lQQ~~.a gmoinguA. r'leber and fu,mbitl! ~ Dist. 

Joseph (10155) ljJ8d obOIl1'Vntions on the 't'tlprOdllCUv8 organs of 

~. tvrgUeri (Dorv.) and ~, g,IDp1Dmm l~b. In lOea, he studied 

the morpholoGY ~\lId mu BClll atu N ot' tbu he til c paule anCl tl!)llth 

vartl ot the Ilbt)vo Ililmtiouod insGots, V11baste (1968) 

invostigated the extenlal orpht)logy of the nympha of Delpha. 

cida. wIth apcchl rof' reuc:~ to tho sensory pits found all OVOI' 

tbo body anu usea this in tho taxouom1c aegre~atlon ot differont 

"en C'Il lWd spucies. 

'.l'h'f clolrifltLtion Oil tll0 htj'.Id and thor/jUlie! l'(:Igiooo are 

of OOllle impnrttU'lce in claIJdficat10n no tllU (I;.Ir11er orkers 011 

liolllo~tera have itlvur!ably !;lude uae of tbem in tUstinguhhlng 

the ep6cills, At the Sl:Inltl time th.1s haa ~1v(l!l rise to many 

complicat ions u there ill collBidorablo va 1'.1. at ione ill th"se 

ohat'llc:!te'l's. Giffa:r(l (19Hl) stuted that the ulle of colc)llr as 

a Ot)cc11'iCl chal" etar hu l(~:\Id to aynonymy on Mooullt ot there 

Bometimes beitlg r.;"ver'll QolC'lur 1"1'1'1'1118 in tho same species, the 



S9119S ot both the IJrllohyptel'OUB und macropt rous forms bolng 

d1rt rent. In the p~e66nt investigation, the author h~s come 

r~Cl"OS6 aven tQUl' colour tcrl'tnu of' ~bi 1la.JuwJ! (l:lt tu), 

in whlel'l the male gtH"lotal1l1. are ;l(j(mtieul. Caldwell (1960) 

noted tht.t "1'01' the most Pl.l rt gena ria concepts huve been based 

upon ehrotlc oh~r, etol's such 88 ah pa of oBlear, head and 

c rallltil topogl'U!)hy "h.Loh i8 I)tten variable within tbe sallie 

spec1ua, 11l often obscure and 1s 11:nlted 1n !/OI:lfI1bUitiea. 

In slttll.lcr torma, this has result d in cona1derl!.blo '(lneria 

oontus1olln • 

C 1'$WtOM (11;14) oOllaldel'lJd thl~t the tronds of Ilhf;t 

lateral kee4s at p~uotum, ba~e ot the out~ino ot the vertex 

ana i'rolla are aU v rlablo 1U10 CMIlot bu tU.I\:un atl llrimary 

OhfAt'uotel'S 1u 91101puratillij th flpec!4.tI:l. Also the vlIlu$ticm of 

tll~ i'orewiuja iii so var1tlbl.e, van ill thu triO w:l.nia of the 

811lllft insect t that it OUIUlot lJEI used with oonetaney levul. 

Silllill.l1' obs l'V tiona have ueen llIbCle by the pre ant t1uthor also. 

Aocording to Crawford the fC)l'll1 lll1d ralrlUvQ longtha 1)1' the two 

antennal sogments and the number or KI'l131s pl'C!oent on the hend 

lind tho1'lllx I1l"O very reliable Ohll:rocl:el's. 

Muir (1929) noted that theTa 1s 9 tend nay in several 

genOl'l!l (til.g. £!ml:!olOUb.2tJh 111gtyopharodelpllllx) tovJl~l't'la the 

lengthening 01' the head. KershilVi (1013) htu shown that in 

some tlpeOifJB like ru,gt¥2pbU!2ds:lnhalj. mLml?1J..1Ji s. the divort. 

10uluJIl trow the crop I::utera the h~ad caV6ule Wid cont1nutlu to 

the tiV ot the tiroll.tly produced u~1crllniulU. iitl noted thiB 

ph~QOll1enQfl 111 ~ll.U~ J1f.1W:lIH11.lJ.ru., l\.1rk. ull:lO. 



P'onnall (1963) wh11e studying the ~ tlU'oU'erA 

complex, [laid particular Ilttontlon to the vortex and the 

trona Illld ma,1e IneafJul'ement u in S$ttUt,£ the Ident ;l.ticil of the 

eenera and elpeeics. ~ number ()f wt)rlto ~8 have 1nillcotod the 

presenco of spechl ort'lns (sensory,p1ta) in almost all nYlllIlha 

ot L<'uluomorphn. Tholle oro 1nv86ti~8.ted by Sluoo (lOBS) and 

.L.1ebellbert (11il56). Thue pitt. conl:)lt"lt of' round or iIllUpt lell.l1 

depl'l;)l.islona ill til" cutleltl, 11:1 on" udge or which 11> inoet'ted 

a hllir-J.ue ut1'Ucture Vltl1ClI 111;)8 llorizollttl.l.I.y across the 

UO,iH'oslJ1on. ~lle,. OcO\U· in all 611Qo11;18 of tlelphlloJ.d nywpllll 

.. lid ill tbe adu.lt a or thu tOUUOl ra ~chrotilJ.! (;.nU J"d4CPQQflm. 

Thes\! IHmuorv pit!! ~re probably Clodlf'1ed hu1rll t l.'ane1'orllled to 

flQIlS8 organa as an adaptation to lira umon~ d nae ve~etl,l.tlon • 

.i.1ndberc ~1939) w"s tho i'iret to obo .. tllat tllo IlUtr,oor and 

I.lrl'angefJlcn'li of these pit!l 1s cori~)tl11lt upto th(l second nymphal 

inl5te:r. Thla I')bse'MIl1tll)ll MO boen confirlned by Vilballte (1008) 

and acoording to . him it :1.0 the numbs!' . nd ~I'l'angemunt nf tho 

a lHlIll'y p1t 13 thnt provida the most 1.'0116010 eh t"lctors for tho 

It'lcentlflc'l.ti().11 of dtllphnoid nymphs. He studlccl tho morJ;holo{ll>' 

ot the nymph6 of' D611'haClda.e und wwo the ir;lport'mt ohu1'o.ote1'o 

al'l f'ollowlI. Tbe tlymphs bav the keels like t)108Q th~t OCCll1' 

in tho adults oxoept tllat on th(~ franC! thoro al'G ulwllYs two 

llIodian izl;loll:l. ThO t.'I() fJlerliQJ;l cl:O!'in<1tJ are ulilllally aituLAte(\ 

quito IlCal' to <lUoti otblll't uo that tbo intel'i'r us ltl1e lS~aoe 

botwoon tllofLl) 1a WU.'l'O\YOr tlltlJl thu J.d'tenl 111'el:lB (lat In:ofrontuu) , 

On Imu J.iit~roi'l\,)llfl tl.1Ul.'El al'O USlIlIl.Ll,Y three Vail's of' '"maory 

pit!:) ou both 9:1.11013, tho upper r~ ~ld lower.' jlit ,fI l;I,r~ 1:i;Lt,uate<l 
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beside the lIIedian Ita 1e whereas the median pits lie neo.t' tbe 

latEl1."al keels. On the forefront of th he d thuo ill arle morG 

pit at the 1 tU1sl keol and already on thl.! dorsal surface of' 

the htltld two pits ut tho modian keel. In ~11 the number 

ot pits 1s 1)()Ulttwh;.t (Ireater Ilnd their' arrFlrijiOlllcmt ill 1.1100 

d1:U'er<lllt. 

l;iax'-1na und "OG~ph ~1963) Iltudllla tbe llIortlllology ot tbo 

thorax of lJel1)ll1.tcidae in d~tC;lll. Tho llll.tura ar,d direction of 

tIle lllterul prouotlll carilla. 6l"e very lU1jJol!'taJ:lt in til clastii .. 

Ucution. l\ocort,U.vltj to them tho tlletathor~x 1s highly modified 

in ars.opiela cspfoIciallj' the Dltihpleuroo, fiB a. !lpeciol lcapinc 

mechanism 1s dev(llop d in tbi ueCII',ent wh ich b" fl 110 :fUrca. 

The lligni1'1cance of the L.101.'pb()lo y of the oa1c"r on the hind 

legs in the clasaifi':mtion of the family laG first po1nted by 

K1r!(oldy (WO?) and later by Cl"l.l.\iford (1914) and l.Iu ir (1916), 

Saxena and J oscaph (1963) suggcGtcd that tho jump iog lllaehaniDill 

:l.n dalphaclds 1s d!l'flotly rela.ted to th<':l m,.,d1tloatiorlfl in the 

nature aml Eltructuro of the hilld coxa end troohanter. 'I'hu 

funotion of the colour nus been a ootter c)f Gpeculat ion. tlOlUe 

ea.rl,v workers believ .. d that 1t QIHlif;tS in SOllie ~ll1y or ()tller to 

tallte langel' leap:.!, but other homop1iCill'f.uHI v1tnout Ilpur also 

leup GlI.uuly waU, if !lot llottOl', wId 1>0 the spur dOCilD not 

appcQr to have any d11'OOt olill!1l"ing 'tIith the Jump1n6 mechf.t1l181i1. 

SaxOQi3 and JOfle ... l1 (11il63) tluliII_;J0otcd tbat I;hoo<l irllcctll must bE' 

.1l11lk.lnl£ use of tho.b' ~'I)Urlfl [Ot' SOl1l~ such purpOStl6 aD cleanilltt 

bec<lU£li:I ()f tbeil" &truoturc and podt;1on, but the oliJservatlofla 
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In the fl~ld and experiments in captivity h~vo fal10d on 

t.ioll!l.teUa: fu,rAH'ora (horv.) (. "_1I1urnia. JLII.l.:j.f;lBce.Q8 D1at .) 

aud l,tglwbu.'!lShHi Ifll)uig,&IUliI ib. to ulChlbit W1Y Liuoh action on 

the p rt r. 01' inseots unci l' Gtudy. 

Vllbaate \1968), whU st\ldy1n~ tho I!lor .. bology of the 

delphucld nymphs, ~avo particular attention to the usnQory 

p1ts 011 the thol'UX und ubdomen. The lateral keel s of the 

pronoturn ulJually $ppell:l' only 1n the lallt 1uota1' lind they do 

not generall1 roaoh the bind margin. ~ehlncl thu laterlll keels 

there are usuu.lly three $OnliOry pita. In!U!1rWlA the re nrC! 

only t wo pita, one of' VJhioh 11 a mocl1t1Uy '>.!ld the othor 

latOlrally. At sl')mo d1ot:.tne~~ from this group there 18 one pit 

(boh1I1cl the hind corner of tho .ye) QQI' lloraOlfhat more laterally 

3-4 pits. In the two 'younger instal'f) tllfJ mfHlonntWll t" whicb 

tho stoadily enlal'g1ng \ inK padu a.re Gthcbod baa two oensory 

pits in tht) 1lI1c1illll and two 1n tUtI .l.uteral part a (on tht;) lint: 

pads), wh1lto1 in thu thl'oe 0141)1' iuut ~ra OllQ accul:lol)ry pit 

exbts 1n the i'orll(!().l'lHlIr. 'rho koud1tLll A11tr. und tbo Ilitl;l on the 

1'I1ug pads 1.11'1$ ::.Ullurat d by a f;omewlliJ.t I)IJ1ique longitudinal keol. 

In the metallotulll tha t' i 0111y one selltlol'~ vit laterl11 t,') the 

oblique longitudinal keel. 

Tho wing venation of' Fulgl ) ro1dOQ hal) been studied by 

a rmmll6'Y.' of' workel's. l4etoe.U' (1913 ) publ1she(l an account of' 

the 'l/lnlJt venatioll of' certain frunllleo of Fulgl)1'01dea , using 

thE! Cf)metock.1Ieedho.lIl sYllhm of 111"J.m4.l!lclatu 1.'0. I\. docade latar, 



14u1r '1923) brietly Cliti01l"8ed the Fulgor1d w1ng venation 

nd OIlIHIl'Yed that the vein fUl60ciahd with the clllvul GutUI'ta 

110 the second lna!a Dl'<UlCn ot ttw cubitUb and not the t:l.l'fJt 

anal vuin ab hither to acoepted and that th~ so-called ~.VEl1n 

1(1 formed by thu un10n ot: thl) fir>lt and second unal veins. 

He, howevlu', ra11;lod the queet10n whether the v_o1n generally 

termed costa 10 not really an l'1oto:rior (humeral) bl'anoh of 

the 6'I1oeosta. Funnah (1944) oate~orically reJected this 

theory on two groun<las t1ratly II it i6 under the onuo of demo-

n trating how tho Buppooed humeral vein aequlred in Ftllgoroidea 

the ollme relllti<tnahlp to tbe hUllleral pla.to liIIi tht} costal vein 

boll.l'S .it in "th(lr o1'rio1', of 1ns(lcts" and aec"mdly it would 

nocensitnte tho conclusion th.t the eostal vein IUld 1n certa1u 

famillet! even the c()£tul ull hava 111&0 baen lnst by specl 11.1 .. 

ul&tioll. If thie v1,,1/1 is accepted. til .. rtJgilm 111 fmnt ot the 

JIItU'gilllll v.~ is tn~ (lOtlttlJ. cell, Bad oO.Q:lequ AtJ.Y the 

rlldl.lction or di61;11't>e~rancEs of it indlc~teil an ev()lutlonar,v 

trend. '.rhuu l~lu.t1uae Ii.lld a.1otlniidllO whe1'\l COtitul. (leU 10 

preaent IAre );l(H"tI })rl~ltive tban C1xUd.:!.t1 and T c::ttleolllot r1dae 

hOI'(i it 1i1 ablllmt. ! .. uir (ll:l~3) bimuelf d1 .. agrl:ed with this 

oonclusion sinoe he hall stilted that the mon primitive typo 

of venation In liollloptet'8 is fOlloo 1l0l0ng C1:K11dnc. 

T111yard (1926) has tenJed tbo fulgorid socond 

oubital vein the un&l sliy14pnp on thfJ uround thtlt it aepnl'atell 

orf the very d1tJt!oo't anal Il.NS nr ebvus from tho rGlliJt of the 

t il'lg. llut Gt.teh 1:1 vUlin i6 not h(lmoll')gou8 with the ~ S1:1v1dliltlfi 
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·.1n the tor wing Qr Orthopttirll nor with the true counte:rpart 

of' the l atta 1" 111 the hind Vi 1ng o f c01'ty,j,n Fulgor1d!l.c. 

l.t'eonnh (1944) obeorved that 1n all the qH!oimenG uh1<:h he 

exsCl1nCfKl, CU2 l1em po ter1ol' to th~ cl!lvul Iluture which ia 

anteriorly P'lrr1ored by l\ very Ull 1'1'OVI GCls l.'Otized band which 

.is less Qonsplcuoull than the Cu2 vein and unlike tho latter 

16 not t ru.cileate 001' ornamented w1th Ol!J.Cl'ot r10h10. 1.Il those 

speol ... !) which po 1J61:l8 them. lie Ill"o stud1ed the W11ll.l coupllllil 

llleohan1dC'lil IUld atriduluto ry Ol'llaRs it! liulg!lroldaa and ~ave oIL 

deta.1J.ed Ilceount of the \\1~ coupllllg allJlll'utUIJ Il.l'ld th",1!' modo 

of y;or":1n~ I;l.CIIOIl,l:l lUulLbe 1'6 of VIU'!OUS 1'llIlltillGIl 1llclu(Hng 

llelphlllc Idae. 

1{.ltkaldy 'le07) noted the OC(lUrre!IOe of the at 1'1"111". 

tory Ol'lIane on thf: w1ags of t;QIllC dclph!4clds \~h1ch are dove

loped in both Gexou. He rttvortad at l'ldul~It.l()n in i!§NiDyif!ll" 

dtlaosilil K. io which tho ioner lIUlrgln of the anal lob~ of the 

winlt; is thiok.ened !lol! C01'rug llteCl ",hleb if.{ l'npil'31y scrl1pped 

no roos li al'l'lUp of oetae situated on the aide of. the third 

abdorll1nlll h'l'gite, when the wine is Jerited. il'ennsh (1044) 

nlso notod the sana thickening 1n some species 1)1: nelpbfjt.lj:t(\jUi 

but he questioned whether effeotive stridulation 11> possible 

by this L1l1sns. 

In eertdn !l~lecios lilt ~gliH.~II;Lb ,turc::1fl.'!:t6 (Uorv.) 

( .. 1.&.1.~IU·~IJA .Ilul1U$l@Ji D16t.) and lts.WW~ JH'Ou1.QSlIHoI 1"0 •• 

!iuxona !lud .Io6cjJh \l~63) Q!Hlt>.rVQd l;i6J1.Uttl d1mo:r.,hhm in the 

fJ.l's·t lind thl.rd phr"~l!mata. .l.n lJjulea tho f1l'et phl'l:\t1ma :ts 
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comp ratively well d41vol()ped I.Uld the third phl'iI&lIl& Ill\loh 

lal'iiOr tnltn tile CorN6jiolltliLii! ~hrlltlma in feln&.llils . .l;,Iut in 

~ulQhit. ~ Dl~t . the ~hra~muta ~c~ un1forml¥ develoved 

in bl)th a"XbD . ~o they sutlt>eattild that in the tr10u Dolpbaoini 

the molua are adapted Cor beth l' fl.y1nr; thtltl the temales . 

Aadomea 
Mathur Bnd J060ph (li61) wh1le etudyinu tbe abdomen 

or ltriju1PlUi ~ !shln. found that the ITlQrphCllogy of the 

abdomen 0:1:' the delphl':lcid8 is similar to that of the other bugs. 

Vl1baate (1968) studied the Gansory pita on the abdomen 01' the 

dGlphacid nymphs. In the nympha the auc10mGn oonsists of only 

nine segments. The 1 at 4006 t rg1tee boul' senoory pita and 

their number '.U1(1 a:rl'aogflment is of systlllllatic vlllue which will 

VIll',}I' ill dlttertut genora (jnd species. 

QeoetaU& 

Th& importance or th~ mal~ buneta11a as u more 

efficient taxouomi0 tool 1u aOireb!l.t1n~ ovec1uti was recognized 

oul)' 1a the iI.oond quarter ot the pr Gont century. The earlier 

classifications of this tlllllllly Vier QlI11nly ilaaed on the 

Ilxternal morphological ollar oteI'S J.ike form, oolourat1on, 

cur:lnut.101' etc. 

0I1f11r (1825) etllV.~ Il very t;\CilUl.ll'tiJ.b:ed ducript1r>11 of the 

an~lt()my of the eenotalla of Il I.werel buge. He desOl'ibCld ohle:rly 

the ninth abdominal segment, Ills reference to ual'lnnre Cl')pUl.o.tOl ... ·, 

"verge" (aodea.gue ) aoo " 0 1'Ooilot" (p lli'l.ImOI'EI ) "cre made only ()n 



30 

the bt1sit; of tho1r v rt e»u,LJerf1cia.J. teatuNs. The male 

lionetaliel. , part.1oularly thtt c18"j)ttl'1l lUlu oertu.111 dutulls ot 

the vesica have, hflwevel', beon subslil !IlE,ntly \load to define 

apc~.1ea ond to u certain extant to determine thoir mutu 1 

l'elationsh ips. 

Fieber (1866) appGllro to hove been tho f1rat to ulle 

cho,1'acters fOUIld in th$ py~l,')f'er, anul S86mollt llnd g~nital 

styleo fot' apecific purposes !.ltId most o rke ro itb Ii few 

OXO(lfitione have ooatinued their use in certain genora, Bdwlu'ds 

'18~6) was tho tlrut t~ d1~&ect and figure tho aedeaguu ot 

delphac1du tQ d1lltin"uitlh O(u"tain allied apClciea. Iloterr1nil 

to .(motd.la in o8Jlto.rJil, A.1rJs.aJ.dJ' (lii07) BUgl:IfBiB thMt tho 

ilttnotalb in til male arlO the tinal te"t ot spoc1eG aJld even 

af'toro gen€ll'io c::r1toJria. Cra.wford (lSol14) iJrlerly explained 

tho 1lI01'pholol:Y of tbe ext ernul. 1ll901o iunott\11o. ot dclphL\oid D. 

Giffard (1921) stucl1liJd the 8,Ybt IlJEitio vaJ.ue ot: the 1(1II1il ~tln.tal1a 

in DelphaQide.e Gnd ~lvon ~ dut&11ed account of the morphology of 

tho genatalia Md til methods ot prepurut!oll of sl.1dea for 

mier!)scQpic studies. Aoeortl1ns to him tho Mal segment of the 

male ill fomert by thrJ fusion of the tenth and eleventh 

Gbd aminal segclont a. 

Kerohew and Uuir (1922) olassified thQ genatalia of 

lI'ulgl)ro10ea lnto throe 19l1btyt)El fJ 1J I1lll tld on the variation in 

aedetiBUtiJ , viz. , tetUgolllotrnitl 1JubtYI>&, tlatoid subtype all() 

de.l.phaeold SUbtype. In tlcu,l111uoold ou'ot,ype, the paril1nCll'Ulll 113 

i&ro!l.tly rlild.uClud 01' lil:luent oItid tho IiI1iAilO ll.J.onc 1'OE'ClS th(l aodeacu s 
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and 1s genorally tllbulrll'. The pel'iant'l rum generally forma a 

tll11all ring at the bue of' the aedO"'6ue and 1s jn1mH;l by 8 

ohit inoue lit ruotur .. tl) tile biil:le 1)1' tho anlil eOt.:.lllont. Certain 

~lIllera of 1Jelj,Jhac1d~ r:tllQW the tett1gC)lIletNld !SUbtype alao. 

~ulr '19~) alao noted thut the geu~talic ch~r~ot4r& 

Ilru withQut dOllot til" moat vuuabJ." !lids for Ilvec1f1e VlorK and 

thut they aJ.ao 1ml1cl!ih the t.peol.f1c rulfAtlollsbill 1ll0te tnllll 

ti.1l1 othol' cburt<cter. il.cC01'diJ:Ib to h1m th~lij(1 characters Cllll 

alao be usod for ~ener1c ~urpo6e~ and avon for the separatlon 

ot tho i'am111oa. Pruth1 llg~5) studied tha morphology of the 

male gonetaJ.ia in IIhynchoh whioh 10 a VtlluablCl OOllt rlbut:lQll 

to this subjeot, in 'I1h1cb be lias studied th(l t;l3notal1a of the 

delpb~cld8, v1~., fgrK~f1Q.'A J~ggharlc1~ Kirk., G»~QIt9DA 

g,lWlQ@IiC;!lDLl Pb .. JU9peU,. WW£l iliA (~',) C· ~l.R.llU Ll!illluc1do), 

§gsatlllllp t»cgitexa (U()l."V'.) (~OP1cQDdx!i. So12l'''t,n D1et.), 

1;itirgm!\ &l1ft ml1lilellta :;Clltt., ~. ptgrislU Doh., IUntQngtrllllig 

~ Fb " and UJ1m keller!!i Jot . But lilu!!' (1925 & 1.0136) 

severely critic1aod the gaDvralhut1().I'1 of' aODle of tho {lOpocte 

mentioned by Pluth1. 

Dlvurg'ont v1ews huv!) boen uxvrootlod by wQl'kere on the 

rnol'pholojiY of £IJMtulla ill dcl'Jhtiltlldtil. t.ershow !lnd 14u1r (19~2) 

and ~uir (1926) nQmolu~lzed the '6Ub~cnitul ~lutealt of the 

malo of: l1uohunorhynClhQus Homo.ilt~ra tl) tlw .firot vul"1l1ae of 

the hS.Uiipterrl\).tI ov1j,1oll1tor. tlcooI'()illg to them tile ,,(»ut~ril): 

aroa of the e1b:hth Gtul'nlte in Illalil, on wh1ch they believo tbe 

Ilubgenlhl sj.lpendUlitlG ("onophyses) develope, Illove to III podt1on 

below the ninth "erguill and tune with 1t to l"ru'Ul a. pygof'er. 
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Uulr (li2t1) believed that the ninth abd(IlIlinal fJter.n1te hils not 

1)11)111'1 ropo.rted in tillY homQphrouB calo. Thiu is no more v!lUd 

lUJ P'ollllah (l,945) while study 1ng the \lxterAnl llll.llu 811l11otaUa of 

Fulgoroldea haa reported the pral)eno~ of tho llluth abdominal 

nte-ru1te in ?er1gr1w.~ ~ Aehtn. throughout the development. 

li'unhar, he haB clenied tho po",te1'1cJ'1' drifting of' tlla p()~te1."1or 

pnl"t !)t the eighth l}teT'1I1te . Clrutlli (1924) believed th ilit the 

8ubgen1hl plate!! aro hflluologl)u8 to the th1 rd vulvl.1lae Qf the 

fClDale gen(lt lb.. In egr~H1ll1lu JWllli1 Aal'tm, aB hae been 

reportod by Fvnnuh (ltJ45) the buds !l1'1s:1na at tho corre pondll'lS 

pl.'lsit1ons of the male dovelop :1nto IlIU·aJIl8l'OIi • 

.P:n.athi (11:128) states that the flj(:lcullltol'Y duct PUS90 

tilrou~h the basal plate brld~e 'chamber' e.nd 'otualAth ' , till 

it opeu!> by the G,onopol'e. 00 tilt> contr~r.'y ulr ~ll1l:1e) bQlloVIIl6 

that the shoath iu a t~lck, aolerot1zod r~bion of the ejacula

tory duct whioh continues iJ06tol'1orly and IilxpuL.ds to form tho 

chuabtll'. Thu bual j)late 1>1"1<1';0 \i1th it!; V1101:1 16 l'omed by 

the union of' an exptlnl,iQU ()1.' the bual I,Jl~te ell)ngllt:toa find the 

expansion (llld lIolerot1:mtion of the ejacllll:I.t()l'Y {I\let. fli111r 

(1930) obsarved thilt in the !'JubtalDily h1rn<lin!le the Illlde!llgUB 

1s d ivldet1 into two segment s whe roaa It ormfliat a ('If only (lne in 

the &ubfu.rnlly D"lphllo :lnao. 

lIasoan (lMS) atudl.G(\ tho rn"t'phl'll'ltlY of the e!'!terMl 

{'alQul!! gtifJr~t lllis 01' delphan1ds fo l' the f1rlilt time in conlleot11')n 

wlt}) thdr tlyator!lllt!eu. Mowevel', he dirl n"t Iltuoy tho 

1rnv,~rtf.lnt o't 1'1l¢tU rOll 1n C1~tuil al1d o<)nsequsntly rellf.ll't~d only 
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two vR!v\llae 1net.~d of th~c. ae Ie found aenerally 1n 

insects. Joa ph (1065) hnG dOllC II. 1etailecl study of the 

rem 1e ~..,n..:hl1u of ~a.u.o. tl,rllifUA (llorv. > ( .. UbllrOLi 

ll!ll1!U!QeOIi Dbt. > and 1I1l+ohl.lcoriU UrPij1nQJa fb. nnel found 

that tllerlOl tire tbreo vl.llvulue and QOlllmeoted thi!t .!iassan might 

haVIJ It;n()rud th olQlloly Ilrtloub.t1l1· ocmtaot oetwoen the 

f1rst and seoond valvulae and ~oS$lbly m!atook th~6e two pairs 

lUI Oile 1. e. f'lrst "ail' unll OOfleoqu otly the third pa1r W:I the 

ucoud. .IIIeteo.lt U&4~) stllC!ll:ld the morpholo!lY 01' the mule 

!onctuUa in detuil Il.M sho"ed thu.t toe Q01Ul8otlve bat~HHIIl tho 

aodua"ull and th ~enitQl styles tire (lompoGed of a lJusal 

connootivQ and a puir G! acd~!lg,~l otruts whioh ha.ve a ell 1'90. 

terlatl0 shave 1s or importanoe in 1dent1fying the upecle • 

According to him the anal "ogment 1s tho modified tenth liMo. 

m1nsl lJogmont WilOt'lllill') the elovonth aeglllcnt 18 transformed into 

the tmnl. style. 

Even th'lUllb all Bystloathts agree that IJpeo1!'1o 

identity rosts ent1~ely on phallic churaoters, not one h s 

attempted genorio roviuion by conhultat1on of thea ohat'tlotars. 

Ylork in tbia direction Vlue ol'tltompltlted by Pro 4:laallor nt'ld 111& 

cOllteJ!lpel'Ol"iea who huve Ililide Ii st ,lrt ill thl!) directioll und have 

1l.1uatr .. ted th .... t co~en(jl'lc IlpcOiel:. h~ve ",1IllUiILr phallic 

oharaetlll'G. t..ftc1' thut all the llllldert1 taxonal!listr; htlve 

Ncobniulld the guneta11c char.,(lt~H'1l <IS the most illlvortallt 

ta.:xonoltlic tool in l:Iott.l.1nl,! the identitios of tho speaiu. 



o. IUQQQliliga 

fu;)Uom.1c 1rl't"t'lIr<ltut.1.0Q uo.\ued on tb biological. 

dat'~ of vu.rioull sjJecial:l 01' 11l6t'.lcts, 1s a r~C(,lnt truud 1n 

1'II;eot olatilo1f1cl'.itioll. liOMtVer, very .Little IJIttulllpt 'lio corro

lat • .,uoh oha.rachrs with Iidult li'Ior.lholo6icul 1;!ilSrllotllrs ill 

aD 19ning <litterent avec1ee u~ur vilrlous taxa haa GO far boen 

roado l.Iy 'otkaI'Ii Oil delpb o1d hXOMlIIY, to r Ilvolvlne quito a 

soum 11,Yl:ltera 01' clatlslrlcat:l.oll. lle.nCB an I.lttempt 18 millde bere 

to prasent Ii rov! " 01' the mnst lmpol"tflllt spect e or the 

1Jlonoln1cB ,.,1' dalphllcldB which may b. rOI.lM to aid the struigh .. 

tenln~ or the taxl)nollll0 tangle existing at pres8rlt in th1e 

1'm:l11y. 'J;heee ~re dealt '11th und l' rOUl' hoad"" viz., (1) 

Hnuit s and hoblt to, (11) iJ101()gy ana eoology, (111) Role a8 

vl!letors of virus diseases of' plant!; lind (1v) l'Ililtul'l1l entimlos. 

(1) Mtbiti lAd bablt~wo of She Deluhasldag 

Tho d~lph&oldQ are fouln to b a~aoclut~d witb the 

folia.,; Of ~r4len vegetutiun. .til th .. O,UJe of oJUBlIidB Otl!Ul 

'l""~) hUIlI IIiIldc a (liotil'lctil)/l tJatween 'host plMtEI' Cilia 'tood 

pblltti t, the tOl'lOlOl' b~1n& thoE>C Ill} wh1Clk\ pr~u(111l& t~Il.I.lB plaQtl 

iUld tho latter, tbo6e 011 v,hloh the adults may feed only Md 

thitl int8l'pretu.tion liJllY 1>0 IlVVlicuLllll in the Olisa of 

delphaoldl9 al !lO. Xtle host plants of individual 11£)00106 !ilay 

be Quite spec irio, or 1t Il.ay 0xtelld (lve r 8 gmup of rebted 

plwt epeoies. Where 11 variety or hont plants hlwe been 

indiOl.ltet'l in 11tel'IItu re it in ubaolutely nOt:\6(\Sary to) ().oeert1l1n 

1111.ethur they fall 1.' 11y under the ClltGgf)l"Y of hoot p18ntu I)r 

it sOllie IU'C l'cally jUllt fMd plants, 
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Among the t · o Gubtucille. of DB1~h~cldaQ the members 

ot DellJll,.c1nae ure cosmopolitan 111 llatllre wher ail Aairac:1UIl 

del"hAaidfl whl¢li !lre the moat primitive forme are rOlOtrictod 

1n dlutribution. The absence or Abiracitl (3 has OOtlll reported 

fTOm A1'rioll (!.lull', 192a) and from Hawaii (Z1lrmie1"llIIIn, 1949) . 

liere, it 16 intuesting to note that the present author aoul~ 

lII>t Pl'l'>OlU'8 even a single I!lsirseine speai men during hiB three 

leal'S of intensive lIoa1"Oh tl"ll!l thh Muot ry. Muir (1929) 

observed tbat all the Ill(tl'lbel'fl (j~ the IIUbf'8I!)1ly As1raoinae IlI'ld 

the "10h1n8 tribe ot tho Lo'Uufuily Du1pha.o1nl;l.e are t:I illly 

att{loh.()ll to treeS Ilnd bUllhes ane none aro widely distributed 

whorllaa IlIliny Tl'I~p1docQph(\l1ni and llolph(\~1nl are Il.ttachdd to 

ijraslloli all.d some ar(l very widely distributod. Dant1G.it!Yo. 

(l964) noted that thl:) deL,JiluoidtJ l1vlI I)ll.l.y on gra.ssea, lJIainly 

on llirw"dnae ~,ml ClYVe raQeae ill humid baoitatll. In tl1'l ~ ()rds 

01' Oman" it avpel1l'1ll l.1.Aely that When 1I1l1'f'lclen'c Iioccurato 

intol'mllt ion i8 tlvil1J.ablc for I:.Illulyli1a, SQllle int 0 roetinw and 

useful co rrel.ations b&t1:ieen twa taxo&\C)wy or tuu lua! hoppers 

(lnd claaoii'1catloZl of thGir hOI:lti> wUl be found". Th1a 

et atillJlllnt iJay hold truD in tilO Onels ,,1' delJibucid leaf hoppers 

IU) well. 

The delphQcldo 1.\1'8 of IIreat eoonQwic iOllJorhnce on 

acoount of thdr phytl'lphag(')uH habita, They -causlll injury to 

plants in any of the four ~1ffe~nt ways, viz., (1 ) by the 

direot l'ef:10V ~l nf the vlant food mat srids th\,l)u~h l'eod1ng, 

(11 ) by their role ac vectoro in tlle tl'!l!)sDliIHlj"m of' several 
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virus die. ses , (111) by t he 1JIltl'Oductlon of toxic Gubl:lhncea 

dong with t.ho1l.' cal iva into the plant tbGIH'.lEJ wh ich at! at 

the M!'Illul metaboliC! aot1v1Ues and (tv) by cuuall18 other 

miscellaneous injuries through the1r ovipoHit1on AWl 

defecation. 

~ numbel" ot delphao1ds hnve bean rcoorc.'ec1 a8 import· tit! 

. peets .,1' OMPS Uke IlUg»rCBntl, pandy, Gats, 'rille t, barlay, 

maize, oolooaos1a te. They 61lok tha phnt SAp trom the 

olElllophyll t1tl!iUQ3 I.lnd cauS a white IJt1pl1l1g OJ.) the h vee, 

~'he chlorophyll 11:1 reatly raduoed and tho plant physif)lo8Y 1s 

d:l.stinctly afi'ucted C)aub1~ liuoh t'lltiU.Lts as atunt1.t1i, l'otlU'da .. 

tion or vlatlt . l'Owth, CltO. .i'hu honuy deli ;;;uo't'utud by tho 

in ects on tut:) lnvoll lIiUy 1.11 turn proGl.1ce the C;rowth of tlooty 

mOU.ld. 

111 Inu14 Il number \)£ delph4c1d~ have bO(J1'I repol'teO 1;1.1) 

Iloe-t!i or eu.l.t.i.vli.ted oropu. In 191o, a serious outlJrealt ot t .be 

rice leur hopper ~gateUIl ~rQ1f'Il1'A (Iiorv.) ( III ~ 

~ .. URlA) in the Ccntrrll Provilloeo was invIlst1gated by the 

Cent l'al lI.~r1oultura1 Ileoearoh Inlltituto, Pual1. U oman (1967) 

and Ohandy (1963) recorded tbe oc("urranee of XmllidogephQJ.. 

IlIIArF!inegllogtata ld. U 8 pest I)f sugn:rol!llo 1n Myaore and 1 adra.$ 

respect ively. Io 1959, thel'O 17EUi a let'i'-:lUll outbreak "t the 

bMIIIQ 1el11:' h.,pper UURp,mUl:tbA .J.w.;.!W.A (;;I;al) in the deop water 

paddy belt tlt l<uttenad ill Koral!\ . Dajpa1 (l864) reported tho 

oceu.1'l'enoe of lUlotbur 1'100 lelli' h')pper MOHntcUa ;tYrg;i.fcra 

(Horv.) ~. H1burO~t ~l.~SQeAB ~i6t.) in an epidemic form in 
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.Illldhya Pradesh nd 01'1911l. Rao (1(65) indicated the llssocia. 

tion of IrPl)ia91llmlYllia 1J.!Al:lgbllt1yorqUIl • am 1. p1goota IJ. 

"ith sugaroane in ~Yl:lore il tl.lte. Chu1l1&.h Ill);} Bublll3l' (1'966) 

reoordod the maize lantern fly EIUJ.t:r1llUs ~ (uhm. on 

l;ol'ghullI, tUllze, llli.)ru 11M on other millet .. from .liydol'ubad. 

AtwQl ~~. {1~7) re~orted an Qutbrea& ot iQijutel4i turcitt:l 

{liol'V.) ill PUnjab and utudlod tlle biolo&'y l.illd cont 1'OJ.. of the 

vest, Or1st tmeS LevuX' U~~) btudled tho d1stL'ibu.t100 of 

~. f)itQitera (llOl'V.) and 1!j1ltU)QryM1illa .I.WU:Wl. {utal) IlDtl tOUl~ 

that they al' ser1ouI:l ;"U8tli of rice in .lncl1u, .tn tt.ddit1on to 

these, th collection data. 1)1' the fJl)uci[llonll in tho 11.P.C. 

reveal thut a number of delphaoid loaf hoppers have boen 

colleoted from othe~ crops like oron~e, gauva, cotton, tobacco, 

moong, EJoyabculI, potnto t monthll t etc. 

(11) w.w.!lgU egd ecology of Pdp1mgida" 

Our knowledge reg~rd1ng tho b!olor,y u~ ecology of 

delpnac1da is very ruest:ro . A. IHIl'U6111 01' l1ter,!turc reveals 

thut out ot mote than 2,000 ap oi80 of d~1j)hLv.)1d8 racl"lrth7l(! 110 

tar, only no few 0.110010$ have LlOf>lCl studi0C\ in detail, and tbat 

too, due to their iru>,ortlulce as v{lctoro ot: vi rue d1t;e!US8S of 

J,llante. J.lut very l!ttlf.<1 of cOllljJuratlvc tltudleb are HVl1llal.lle 

on tiUl b101ot.;icf.tJ. and eooll)41iioal dllta ot the insocta whioh may 

~1ve t4ny elu~ w1th r011~rd to tUl!OtlOllIic 1'lte~·I/Ntat1ollD. 

:Che biQ.!.0tly 0.1' 11 .nWllber of ilalvhacius llavo ueen 

studied by U:fterbnt WOI'Ke ['so ~hel>e il1C.l.ude atuditlG on 
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fUk1nOici19 OlAggbar:lQl~p. Kirk. ,..t. Ytl.stntr1;r; Bred" 

~n:tpJ.h 01 r91:['en· (Ur>l'V,), Ii • .tl.t.UJ.!l.lllA :lull' , LmulglgUll;J' 

ntriatyll&\ (i'llll .), ~S!UJl nell\lclrla (1"011.), I:!Jlllpan:atM 

~ (Still), U. m.Il Lilt.;., fgr1tjtlnuG r&t!:lJJi AllbCl., 

2'QcbUQ §2dpe Q&\Qcblo\rlY9ta l'Iullt., lIJ.crun')~t))l!iU ~ .!Joh •• 

11. iIIIJ,l.tJ. K., :+ roP,s;locDPllala i ag91l1lr1YQlglla Jifill.ta" £i.41Wlle;LJ,tg 

lll'Pil1'Q;WO Kirif.., etc. 

lil1lJSlUl (1001:1) 11ll.1'J ~1V6r1 1.\ ~uI.LElrl.l i&ed account of the . 
Uh history of dellihacldll in J:.ngland . Tbey ure abundant on 

grussos, rushos ufld 10 herba.ceouB pbnte. Tile ll;laf hoppere 

by their eg"s ill gl'OUPI> or 3 to 24 in sl1tu Illade by the 

()vlp()sltor ~/lthin the stan of the fMd J,llnnh, Bggs a}"e usually 

hyalino, wh.ttioh, ovl:1l in shapu , 1'1Ji:ularly ovcrlov ouch rlther 

and u.re covered with a subotarl(le lH:H:ll"oted by the fomalo , In 

t hose felllll1es which do not h1bernah as adult a , egg laying 

ha.ppons 28 to 45 (lnyu Qfter tho fCl1lHles athln tho a.dult stago 

whereas in otl1al' ClaSOG tho egg laying hke8 plaoe usually late 

in tho spring . They have one or 001'0 j!erHlrllt1()1l1;l :1n a .1'0901'. 

There are Uve !lloultlJ! and the met l'S vary in auration, the 

last be~ 1.l .. uu.lly tho lOIle;oat. In the nymvho of tho !Ilacrop. 

hrQua forms, the vO:l;t1t:tlU or the Tliin~1iI a,X'1t visible to ttie 

nuked eye ill tiu: flllcond 1nsta.r wllllo in tbl.l b racnYiJt Ol'Ol.U' forllll1l 

t110'y onJ.,Y !lPL-Hli;.r at the !oul'th infltul' 1;11;.61$0. .lYiaphS ure fOUlld 

uaua.l.ly nea r the ",round and adult f> h11:'.hl;)1' up the i);russElIil. The 

insoote may V~!SU the \ illter IAIl 0ii",f>, nYJl1jJho or tiS adults. 
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Velo~ {1965) gave a dGta11ed acoo~n~ or the eoological 

!illpeota or thtl North j\PlIH';ictlh lc t hOPIHlrs il'\c.l.uding delphliac:ldo 

~nu their role in ttijl'ioul,ture. I',ater iJ.llU humidity ralutiOilahlp 

throu,l:lhout the li1'1il of 11 .LVIA! hower 61hUlItl to IJd very import:ctnt 

bJld ullI1er adverso condition VfJr~ critlcal. Tbe oggs are 

de~ollit(jd ill t nder plant stoma or ill tt18 under oUl'face of the 

leaf r1bll or ve1nB. ~o tll~ .111cuoatioQ Jj9rlod ill pails din&. 

saturated hum1dlt~ witbin tile t168u.e. Afhr hatching the nympha 

and the adults rCllla1n on and fl.led from th0 ulld r6l:lrfuClo of tbo 

leaf. The majority ot stomata are fOUM on the undal'au1"faee I)f 

the loaf und (linea all or the ma.Jor part of the trttnup1ratilm 

OOCll1"1I th1'!ll1gb thtlflo stomata, the leaf hoppers on the und.-r

surface or tho loaves live oontinuously ill a highly hUtl1d1f1c(1 

atD'lolilphe1"e. Exper1ment!l). WOl'~ \f 1th v'.Il'il)uS spoc leG of leat 

hoppel''' lIould in(Uoate that hillh humidity ill 1l0CQ(:!51UY £')1' the 

exlstenee or many speoias. 

'rhe r(~ct()r:o reuponallJlo tor the qUiclt dopletion of the 

ltu.i' Ilu,vp l' j)Opulll.t10Il I'll the J.owerlll1;: of the rtllut iva 

ilIlmid1ty OLl the u • .cl~r£ll,ll;oft,cti of tho l<III1.VOb Il.lld tllCii reduot1 n 

or ttl(J tLvl:1i.1.aol.e l.11,u1da UI thQ bur which are uel:!ded coulI)t!'ultly 

by tho leu! hOllpel's for wrvlval. hnEln the leur bccomaIJ 11lllp 

by OXOEl,;S trlini:l~irll.tloJl lJ.l.a.nt. .I.1qu1da too are dtlp.l.et.Eld to aupply 

tho tll:isent1al plant sap for tho iusect. 

Studies on the ecology Qf & numoer of deiphao1da bave 

been undlbrtt$k.~ill by V!1r1oua workoro. 

Care8che (1933) Mtod that nymphs !lnd adults of the 

brown lea1' hopper 1!Uapa,rvatllll ~ (8hl) usua.lly remain in 
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the lO\'lor parte of the plunh neal' the ... ter level teell1ni on 

tb~ flap a.l'ld tjecret iau hone.)' de'll lillt] the~ lJ$ldolll leuve ~ .Illunt 

until 1t if> corllpletol,jl ollill'.lut;ted. KiCIll'.)tl() Uti56) otull1ad tl1l1l 

effect ot Cl'owd1~ during the .l.t>rv"l purlo(! on thlil dt)t~l'fll1nh 

t1130 at' Will" tom ot taa adult 01' Ii. ~ (St.al ). lie :found 

that low delldt, with OlitiltUIl. colldit1ons of il)')cl ElUPPl.Y dur1ng 

the llllrval development is nOCIl!l1l1ll',y for the 6ppoat'lUloe ot the 

brachypterous teltales whel'llI:l.£; optiJtlQ1 donsity uncleI' fuvl}urf)ble 

c(lndit1onG (If fO 'ld supply produo $ llraohypte:mus wales. 

hllt1n!o! of' thCl host .,lanttl, oVflrerowdlni and e(}ntwnill!l.tion duo 

to crl)\tdlng have the effect of' pmt'luo1ng the IllflCroptO\"Ol111 f'orme 

nnd this effect 1& folley ad by lenGth ning nf the devolopmontol 

period of' the la ,rvue fiUbJeoted to these cl)nd1tloos. ltinekley 

(1063) observed thnt the tllct<)rs luflullnoing the olltbl"8!lk of 

the brown 111 r h.,ppera induce the amount of' rdlif'all, type of 

cultivation, the Sit oi" tlle 1'1tH.l emj), the 8jluciou oompos1tion 

ot' the .Illa.llt hOIl.ll.r POllubtioll1l and tb" relnt1ve IibUntlance of' 

the parasites. y()",ulationa ot dtlljJllac.1d art) u~t to rouob tbe 

dll~l:int: .Levoll) au trwll;;jl.l.lllltecl rico droduil iu ,1)0')16 of: 

6hl)(l1n~ ate'£' t1tto'£' tl. .il'Y period. J.loohlda \11:l6~) et~ted that 

there 16 no ci1f'feNllc in tho nUllIbor 01: (Jill!;; per ~l'oUp I>&twuen 

maC1'OLJtomuIl and IJr(l.chyptol'Outi females or betljuen E'l'OUPS lu111 

on tH'Jedllngt:l Ilt d1ffer~nt teluj)Orlltures, though tempOl'tltuN 

uf.f'Mtlld tho tot 8.l 1'ueund :'lty of It. lJlu.Wi. <Stf.ll) . K1sIlIoto 

(19G6) studied the P01YI~Ol'ph1am fIlld 1t s role in tho populat1on 

f:1'Qwth of thEl brown leu!' hopper end tllUnd that the prClovlpos1t1"n 



period wall tJhorter for !)rachlpterouD tban tho ml:icrophl'Oull 

females. t'.itudieQ indlc, ted thllt tho IlIlk01'()jlterous forma are 

better adapted to untuvc>Ul'able condit1ons Ylheroaa the 

b1'8chlpterous fomo are adapted to T'allid mult1p11cfltlon under 

tuvl'mrabla condltionll. atanabe (1967) obto1ned the lume 

1'indinglJl 01' lUem to, l'ogardlog the effect ,,1' l'etls1ty of the 

brown lO>lt hopper on the dovelopmollt of braohypte'L'Ol.lfS females 

lind IDulor;. 

Miller and Pagden (1930) studied the ecology ot 

ti0J4UtIIUM .tJu:gJ,toUA {llorv.) C. wm turoit'ira) and 1'.,ut¥1 

thai thlJ later nymphal 1o&t 1'8 Inclined to feet! hlgher up on 

the rioe pl~nt$ in toe o~rly roorliU~" and to ae~oe~d U8 the 

IlUl1 becomes po el't'U.l. They abo noticed thut uudcl' Indian 

cond1t.1ollll COllt1oU.(I\Ul l\1!m; Ul'1J faV(Ju:t'ul>lo to til", developlIlent 

of' tho deJ.~lllloid, but 111 .. alu),1.1 tWilVY 1'.i1nfJ dur1ng n Quhr(fak; 

oaused ito dls<l.;ilpaur .. nce. The dllgl'iile or hUl~1d1ty lIeorot> tC) be 

the determioiug tQotor 111th l'!.gurd to the OUl'.:lti<>n of' un 

ou.tbroalt. LevaI' (1939) Ol.)&erved thut the ,yellowing of the 

havos due to the infelltation 61' t,;pgrdiC!Ui j)lra;Uun (11ol"l.) 

was invariably worst in ",rea, Wh$l' the r1ce \fIlS perm lllently 

flooded or had Gxpel"iancel! hoavy or perElietent l'a.in. 111nekLGy 

(1963) notioed that the specles compoaition of the lent hopper 

population is mol' t'elatlild tl) the age ()f tlle (:rOll than to an), 

seuonal change 1n t.emperatu reo The j)'M(lOIH:J of tr>.lllaplantln~ 

rice generally h:J1iI ~n udveJ.'1:J1I uffect on tho lel1f hopper 

population. tiP tho 1nf'utaUou w1.Ll be moro, if' the rice 



.edling. IAre tr nsp1anted with n minimum l')t '!IutinS or it 

lOW ins 18 dono by b~adc~8tlng. He also observod that the 

heavy {nteat· tion or ~. 1\Jro:trym (HorY.) 'Will f'JCClUt' attur Ii 

period 1)£ ~ :l.ght r " illf.11 filld the t~rmlt1 tinn t'lf outbr<ll'.lltlll 

1s unu~lly ooinoirled with renswe~ ralnf 11. This ~ay be 

cuuued by tho meahll.nloill d1l!ll.HITaal ot the nymphu lAnd 1:I1'ooh1-

ptcroUI udulta d16turb~d by the downpour. 

~uller (li69) 1nve8tl~ated the vtruct of d~y len~th 

on the development of brIlM,yptert'lUll i'01'llt und found th at 1n 

1.1Q(1e:I.Pt!U a:lguihlJ.i ".,_) ,. 1:lilllhaSlliHhUi !;it n&tellQ) IU~ the 

rC6uit of diupaUfie 1nduc~d by ~hort dRY. the numbor ot 

briichyphmuo formi !noretiue in th~ fJpring den ration ali 

oOlllpared to the sutlmer oneil. Naito (laGS) obseI"lerl that 

during foeding au adult plant hopper probes the r1co pltmt 

dth its probosis 50 to lfiO times in 24 hOLll'O. The f.'l'et,tuency 

of' pJ.'lllb1ng Vli:t'1es with hmpemture Imel th physiological 

at Lte 01' the Insaet fmd it 1s fre teat du,.1na the oflrly £Jtago. 

01' th .... (')vari!ll develC'lpmont. Wat,ln'!b~ (1967) sturUel' the 

oUtlot or density of pnjJulation of !I. 1!$l;:~.Qtw.la on the 

appeal' me or two ... 1n6 f'Ql"mu aWl fl'lund th'lt the nppeal'tUlCe 

of brachyptel'oos females "'HIB induced under rea'l'ing (1)1161tlooa 

01' low iJlIHlct dendt,y. l.lut til!) uruQhy~teroUIJ mtAleu 1~lJi)QI;lred 

VQ 1':/ lnJ.'l'eQulilutly. 

Uasaon (193~) otudled tbo coolo~y of iay@solla 

tljUugldu. ~i~) (c UP;Lpil~IS(HjlHi IlQUllg.r.lrt. II'.) and fouud tht.t 

the telll~tlratul'e und relative hurn:!.(Ut,y ,tIr0va1linb during '~he 



process or moulting 11i of ~r.at 1ll1portulloe . The hi her the 

telll"erlLtl1re, the lluie.l5.er tile ~t'Owtn und I:lhorter thlll at adium. 

AlllO it thu old Illtln bocorlllH. ",00 dry tlle 1m.oot OIlMot dotach 

it641lt t1'OQl it and i! tht:lrtl 18 to) ~,uch U10bture the 81l1c1't:1ng 

insect ~ Clllinot har(1en pt'O}Jorly and is .I.itlule to tho attao!f; of 

moulds. Rl.latlKdnen and t u:mUa {196i) found tll'tt ovl~ollit1on 

of the do.l.phllcid w1J..l be more in oat,. \IoheD the stelll is exposed 

lind thin stUlts are preferred to thioiter 01'180. Iiourtovll (1962) 

ahowed thllt host pla.nt selection of i. RBllugigo (F. ) 1s not 

regulated by odouro e~llnQtlng rro~ the plQotG where v tR8te 

50emed to be of importune •• 

William (1967) found thtlt tho ptlpul ti<).nt; of sugl\l'OlUle 

d~lphaoldG P'rkina,OllA 8~gQbAr1Q~dA X1rk. nn~ PlgrnnotrgR1~ 

IlIU1lC. are more 1n fields t')f YI1Ullg cane vrhel'9 tne fCll1~ge had 

grown enouuh to provide ade4uate shelter but before the 

development of any appreciable length ~f stom whor.eas the 

p0j!ulat1on 1f) le08 1.11 Vlll'1et1 6 of Clill", 1t11 ~n oreat habit 

of growth oIlId co.m,Hu·t!tl" 1y Eitru11;ht l~I:1Va6. 

etcalt ll1il65) !ourjli thu.t whl;)l1 nltro!lEUl content ot" tile 

1lu.8~~l.'Ol.lne J.eavEIIi 1ll(lr~3sed troL~ 1.6 to ~.5 per cent ot dry 

wc:ilolht tho {lumber ot e,gjj& ot '~'l!,oentUQ!!!alJ~ .lU!gQn!\\l1y1lr~ 'if. 

ldd per dal Wu.$ more than doulJ,l.ed. The population 111 high 011 

YI)UEIg 01.1061:> and l(l,ust BO on fW.lt\1rEl OrIEl!>, but :Ii aharp populatio,1l 

decline ooour 011 ca.nol!l 6 to l~ months old. It hu be(l.ll 

ob ee L'V d thr~t adult leaf hopper Dlay mig rate ovel' a mile in 

acol'Ch of young canos for ov1poI31tlo11. 



The 1m~ort~noe of delvhue1de s vector~ at virus 

dhc .... liell or illautlJ WV,6 ,{(lawn iLl tIll' OI.ll'J.18l' pllrt Qf tho 

bl1'",aunt oelltury. Tile vlletol'.v1rus rolat1(lfIshlp 1>£ til., mahe 

lalltul'n1'ly, hri,;rWui ~ 1\sJ:uA. ",uti til ultibll llIoBuic ViNS 

was f1l'ot estab11shed 111 1923. ~Qter on, Q number of 

delphaeidll hltV8 been 1'000 Mall a& vectors n! important Vl1"UB 

d1a03fJtlS of rnaJnl' O'MPS, vit., aug !1'0 ne, rioo, O'ltG, .. hoat, 

harley and ~91z.. CMrtOl' (1966) g~vo a list of the important 

virus dis(l l.l lloS of pl~mts tl'<'lllsm1ttoI1 by the lellf hoppc'I"lS which 

include maize r.:o(>l:I1c, V1Jl dbG IlO of: IlUW11'Qllne~ otr1l?e 

dis<3ase of rice, ants pselldol'Osotte, oat. sterilo c1warf1ng, 

European wheat It rhte mosaic, l"ico wllite luf', etc. 

The vector-virus reltltioLllliuip of I'l!Ck'Dij1~UA 

.tt1l5:Shuic1(l!.l leir.!>.. I:lIld thu Vlrull ()t .lI'1Ji dine't&u of i!ug l~r'e(IllG 

WIi" fil'ut u$tab,uliJflilIO by AUlIl1cl ~1~34) in l"iJl. Octillnilio {lSS4) 

rlleol"(} d f,. Ulili,dit1A Ur.d. as II vector or the d111(1I1tSti in 

~hl11~~1n()s. P~ourtQn ~1~3~) report~d tbbt tbe FiJi diseuso 

111 ;~lt1o tr.unr>.ll11thd oy ~, 3tJ.iliw..1.Ji K1rl., Oo1'emia Jm u.. 
(1939) found that tlUcelHlsf,.ll tru.llslIlisdon of thl.r diIJIIUI.l8 is 

llIora with tho firth iuatur ~I'ymphll thall ttw earlior nympha st11i 

tb0 f:l.1'llt inshl' nympha idled to tr(iIHllait the v1rus, ireddin 

and A.nto1no (1963) l'eviewed the hbtr)ry or the v'lji d1S0!\Oill 

I)f SU~ real.'lo tIond 1trJ delpllllc14 voctoJ:' f.. aiSSlh!lr1g1dj K1rlt. in 



i'he ltJll()rtar~oe of tilct delvhac1d {iQ .. atplll' .I.l6.twlil 

(Craw!.) 1n tl'a.ll&m1tt;u~41 the hOJa olano!! 01' whit o loaf 

diac:aso of rioo Voldl nut tilj.Jorh!.i by .l.astllj;l.l (l lit57). A.Cl.\UI.I. 

Ulloa) fJI;ltub.l.1siled til., '\I~otor.v11\1.a r!llat1<)lltlh.J.p of 

2. Qru10Qli \!Mllir ) and till! hC>ja blanoa dlsfI!lse . ':ioung ~ ~. 

(1960) noted tlWt ttlEi di$o<'11 1:; w,GO tr ... clI.flllitterl ill 'Wild 

tlruses 111[8 liilUi11lQQhQ1Q gplQ~1.l1iI Mel DisJ,teria Gp. by ii. ~ 

lCrawf.). QalUeII G. l\l.. (1961) studioc.1 the inter'l't)lations or 

the two delphuoids lie ornlgQ1i and &1,. ~ and founrl that 

both the spec 10i) or the leat hOPllel' cun pass the vl1'\18 from 

ricl(t to tho weed ~. ®loD1,III1 but li. ~ Is apptI 'l'OOltly tho 

principal'll atot' resp.ulB1ble tor tr l!1em16lliol1 to other gnBlull;1. 

Lamey .I1i. Jl1.. (11)6'1) lltudled the h at range o! tho virus and 

Its vector li. g1'Yzigpli ()Uulr). AOUl'Ingalo.i$ al.. (1geS) 

invest il;lutod thll naturu anti the meld", or t l'IlIlSOli!ISion or the 

dl1l8Qboil lint.! (oull<l th t fOl' trClMJDlittin, thw 'I1ma tho 1£11'1:0. 

tJ.vu aellllli.loioli 1.1.1 hav to {"Gd on the hew.thy p.l..al1tl.. for 

a pf.ll'J,OU of t 10 dr.Yb tid the tlytnjltomll 1<tiJ.l LlU more 11' the 

~la~t5 are infuotQu at th~ e~rller atu.e ~hereuD it it ia at 

tI lv.ter sta"e tneru -wlll '0. only stunting filn(l l'uQueoQ tille!'

iIlg of the p.Lunts. 

Kurlb~y8Ghl (1931) r(:oo rood ~ClUh¥plll1Q. m'lulOF.Llili F. 

as the veotol' or the utrlpe disl! 'IlG of rice in JapWl . "tllinG 

and licG\11re (1958) 11!)te.l a!1othu r vector L1jIgrl,,~pb" gt 1'1Q~91J,t:I 

(F. ) and establisherl ih veotor-virus l."el!lt1onship. 

'J:rllll!1l'l1bsion stufl1l'ls (,)1' thu r1ce stripe virus mll(1o oy 
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Shinkai ~196~) ruvealed that the virus 18 p~8.ed thro~Rh the 

IIg 's laid by tho vIruliferous 1' ialllll.!.efJ or 1rI.. IIt .. J,Qlit:u.~ F. alld 

the r.~te did n()t decline tilven u1'tel' 40 gGnCrat10l11i1 elCtl.lndlng 

r)vur sIx yGJ'll'lI. lie also listed 2~ aiJec1~e ,.,r g't'Ullliusceoul!l 

plllnts as hllsts of the virus. 

the llrlintlmiaa10n of the 1II1\i.ze mol.! ie v1rus by .Us 

vector [!il.t1nLnua ~1si "ohm. WIlI!I rlr.et rOjJ,..,rtod by ltunkel 

(1023). App (1942) reoorded the 1I11l01)ge 86 the yello\1 stripe 

of m~1ze tran&m1tted by the sume delph$¢1d. Ho~ld and Rune 

(1065) r.Iehlonl>t rlltetl th(l prell.nco 01' virus 1111:6 r:nl't;tcle8 

w1th.tn ttlu .. u,l1lfary ,bnds "nd IIIv1thol1al o ell II of the Intel!

tiual wall of ~. ~ ohm. 

aal'~oz M1~. ~1~66) ~de u comp~rat1ve 1nve 6tlg~tl~n 

Oil "u§!!llHi ileHugldl (.l".) and L!l.QllelYDIiI JlHillh1la. (f'.) as 

vootOl'fJ of u.tt.U. l'\:)u..,h d'lll1l"i' d1sei1de. :I'llOY 1'OUOO that ItV •• 1 

t.b.ou,h ¥.. ~~ ~fo'.} is able to tl'allGtIl1t the.! V1Nfl the 

transmission ilotential 1& le8e tba.n ". ptrhUllll (F.). 

Qet'Ola .& aJ.. (1966) dehctod V1:rU8 like partielo!> '.ithiJl the 

ff.lt body of' the llbi10rnen of' bnth the G8XQII III tho delphl1C!1de. 

51ykhuls J1~. (1968) establlohe6 the vector-virus 

ri!lationship or tho delph9.cld C..llUg17rJon~ gQl-lu9~!lQ F. and 

th :Sul'Dpelln tlheHt Iltr1.ate 1~1)r,li1c virus 111 ;:'nglaful . lIe alao 

ract)rdElrj a nul'lbor ()f 'llterllTlt l1 h()ots ilf the, v:lruu, viz., oats, 

bl!.l'ley, rye, perennia.l rye gl"~n8 (~~Wll) au1 It8lil~!I 

rye 1:1':lflS (M. lIll&lt:l.1'''2lW1l). ~ lnb (1960) ()bSel'Ved that the 

ability ot £. ~.*!lQl!l1. !~. to t I'IlJlSm1t the vlrua to its 

~ rogtl.ny 1D>.1Id to wh;';l.lt dej,Jllllda on the a~a ~~t )/hioh tho Inill~~t 
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cqu1res virus frolll dlae sed plantu and 1. lI:J:'eater itl1 the 

nywphlJ tllf.1n the n(1ultll. 1'h(.1 virue lilust PIlBeJ thl~Ugh the gut 

wall 1)1' the iOlilsct to become infectIve) l.Iod the permeaiJllity 

of the gut wIll1 to the vi rue J,lt'I:HIUIllBbly decreases w1th 

increasillg age of tho insect. lit ho1l'11o Si.l1<1 al1llt 1kllinen (1961) 

tlJund th~t another do1phuo1d £. o'QflQllrelU !:loh. 1B llle to) 

t t'4n.m1t the '11 ruB i'1'01ll wheat ttl wheat. 

Ho1kinhe1mo (1957) repopted that £. Rtliuc1dn F. 1s 

a11.10 Q veotor ot oat oteril" dw rt dl adSe. Dlabola (19Sg) 

atated that trIO dbeuue in onts 1s clue to th tox1c eli!' at of 

the saliVIl 1n~ectod b,v tbu Im;0ot or Ii ViNU trllnlllllllt't.ed by 

it, .1.111 ul,(;O r u.ad thi~t ttle i1lbibitiOll oi' tile .rowtb of the 

vJ.4:lnto i ruore aUG to the 1utotlt"tioll oy tbe low.alus than by 

tb~ mtl1ell vroaabl¥ liS 6 rGSuLt 01' ovijfodt1()tl. iourteva. 

(1958) reported th~t the c1hoasu 16 flot due ta fa vil'UtI but dUll 

to the pbytotoxioity of th~ saliva" l'twtlbl.v ouur.cd by tbe 

nature of the 1'o"d 8vailaule . lithe1mo and Ml.lt.Ul;o1ntln (l961) 

recordci1 another (Je1phao1d &.. obsQuxellll ljoh. which is aulD to 

t ranllllllt tho vhus fr()m oat u to oat s. Lindoton (1961) not ctd 

.ru$lranotmds lwAW Boh. Cia the vector of' the dwart tllhl'itlg 

dlaellllO 1n SW(l(len. Noul'tova (196£) l'cvealec1 the aldstcnce or 

ho viruses toot Ilro t l'am1s1tto{l by !:i., MJ.luCU!'!.!! j,1'. and Ilre 

highly pathogenic to oats. It Iml.l been !'()U!~l that the 

I>U1vlu'y phytotoxin!.! al'e l'oG .... lC')nfJlblll for the diSUal>o lIympt()nl6 

in Mtlil anpecblly in Clul'1it:1ons lSubo!)t1mal to the plant ~rowth 

alJl.'! lnhio1t1on of tllJ."1.'1[1~ aUG u1f1'l\It cl\;fur.l.l' from t.hose 



cllueed by the vil'Ull(u,. Only the t'l'IIaleo of til. l.eat hopp.r 

inJeot phyt"tn:dos int.., the plant whoreas both sues act a. 

vlru vo"tot'll, 

Bruizgalovll (1940) studied tho vaoto't' .. ylrua rEl1~t1on .. 

ship of LJod,lljbllJ stpatglla (F.) lind the oat mt)saic v1l'UG. 

Xh~ v1rue is tranem1ttod by the D¥mphs ond the adult~ th~ugh 

1tll e~g. oJuKl:loV ll~) outain.d cryst lUue 1nclusil)us from 

tile 1Jltest.:i.llo ot the 1tIfucud dco!"hacld. 

Sniu~ai ~1954) r~corded ~. stflatellQ ~F.) a~ tho 

vectol' of Dlao.tt li~l'OU otunt of 0"1'0111 CroPIl. In l.1:I62, he 

.l.istQd out 2:!6 '" l'WilmaCQOue plflntl& 1llcludint; r1cIII oll'l'llll,Y, 

wheat aJld maize aD .the hOllts ot thf; virus. hc alsQ noted 

tho.t this vil'\J.s Is not transmitt d throutlh the t.!Gilll of its 

vector. Ishii (1966) studied th. d1Gt 1bution aud ulng form 

of nother delphaoid 12li'll!.t1l\cqslge ,~,b1,alle~1l Liats. rmu its role 

:tn the transmission of northern oere 1 tlIossi!) in <Japan. 011 

ond Ling llS66) rec~rded the grasey Btunt ~t r10e in 

Vhl1ipvinoA which 18 t~an$rnitted by thu ~Tn,n lent hopper 

D'18p~rywtb" ~~ (~tal). 

(1v) Hat"ra1 8nen!Om 

The impl'lrtance of ntloturl'l Clllcrll1es in oont rolling tho 

del.llll.l/.olda ti ... S tlrllt rcp()rtiild by r'orls:iua (1918). The major 

role ill tld.!> d1NGUQU 1(; plf.Ayad by tu~ j)u rll!l1tio Bud 

predn()QoUIl ins.at,., ')I:t.rl1s1tio fur'li1, !lites IilJ.ld llElm~todell Ilnd 

prudac"oUG IiII)idEl'l'S. Tilli1 pa..rl:l.alt10 una prl$UMUOUti insoota 

inOJ.ude the 1lIt1Il11.1el'U of thu '>:roars 11lmenoptu~"f.i, Piptera, 



~tr~ps1ptor&. ilemiptera and "ouropt~ra. Velphaoia eggs are 

llsllall,y uttuc.u:d by Bl'ec1es or 1113'1:ltlr1<lae, X rich()~l'amUlat1duo, 

}'tarolliaUdae and h'uloph1dl!Ul. ~'he coat 1'01 ot tile .nympbal WId 

a.dult stages are bfllUibt about boY the Ille ',.bo rs of ],;' ry1111d8e, 

p lpuncul1dtle and Streps1ptera. Among predlitors Gyrpb1Cl s, 

mlrlds, reduv11de, onrysnpide am fo1'tJio1ds attaok: d1rrel'Ont 

shEes of thQ leaf ht)ppe!'u. In aMit11')n to then vlll'lous 

speoics of mites, nOlllAtodee WId tunlli have Ill S!) bun reported 

poruit1z1ng tho difforent stages of the inseots. 

Z1ml'llermM (l~e) gave a detailed Q.cn~)Unt of the effect 

ot parasitiGation on the host insect. Due to the attuck of' 

the (larasitee vl.lrlalJle llIIlount ot CIltst ration tolk.es place 1n the 

luuects which mal be sliaht 1n some ous~~ but in others the 

entire ~waembla~e of tha ,ealtul ~rOQeSBe~ ot the ~Yuoter are 

ool.1terated "ith onll a E.iIlple couoaV1ty rew.d.ning in tho 

IIlt10£er, Appa.rently tills dUfcl'l,nt1ll1 cuutration 1. tho rel;Ult 

of dltferenoea in time of uttack by tn. parasite or at least 

diffEll'tinces iu time when the gonudo llaVEl Ileell attacked Ot' the 

alllount of' ua.muge dam, to tllom ourare the ultimata nymphal moult. 

He further stated thllt "it lIould not be au rprising to learn ttlnt 

1101116 partially castrated I:lpeo1mens t()rm th~ type of 'new 

species' but the Iluthol' of suoh epeoias oould h!lrdly be blame'" 

for c('Jns1dcrl11l!; them sa distinct gp c1011 if' th~ series 8I1ppl:ted 

to him for study WQG inadequate!". The sarlo plHmomonon 'tltlS also 

commented ullon by MUil' (ll}lS). Thtl presont OOlthor was ulSl') 

able to see weh d1storttld &l;lrlCilteJ.10 at rtIcturel> cluo t() tho 

uthc& of pal'aa1tas. 



Urbino (lit?) t'ecor4Ed 4Ul 011 VIU'll.aitv, 4JKi preciatG't 

and lin enton.o",OOOUf) tun,uu mtuGtin tho lIymjlho Ikod adults 

of ?!!rk.1Q!l1g1b !;!H;!tlltra f). 11'1 Phil1pplnulli t Winson \19aa> 

oosel"Vad nn encyrt1d I~QbplQiPl}thQ apt PM a:.tt1ll1ng 

t. ageharicltlD K. Hassan (1930) l1sttld out the natul'a1 

enemies complux ~r a number of d&lphuolda in Englan6 . fhGY 

"nelude t}lQ paraaitic insecta, e. I!lYI~l'lrld (on e~gs), a d1'1in1d 

(c)n nj'mph(J), flM ." sty1Qpid (on Ilympha and adultD), pl\raro1t1c 

mits6 and paraalt1c .tUllil 1ntestiIlS the nycphe and IldultG and 

predaCI.,oulJ I:lpldorb. He ,"ave II rltltllilad (lo~Ol'lpt1on of the 

biology and eeo~o~y of the 6t~OV(jlvteran parasItes and ~lso 

tne ~i:tQotb 01' Vlll'U:Jltiaa.t1un on ttl .. hotit 111<.111 include the 

rcuuotlon 10 ~owor6 or multiplioation and alter~t1on of &enur~ 

features and the xternal 6exu~1 enaraoters of tho hosts. 

fullaway '1940) rovort~d that the outbreak ot 

•• gWi'eluf1 IlJ'tUtrQWA tt .. on eoll)oa uis. in lis a11 IIfIUI k.ept ul'llltr 

cont rol by tnt Nducing paruf>ltef:l lik.e P!l[IlQllfU'IUI perfot;to,r G. I 

Ogtet I.'f}8UahUfl gli!upel1 und (iQAAtPPJl.i sp t and Ii pl'eda.ceou~ 

c psid Cvrtarh;Lnuii ~ K. ~ukhov (1941) l.'eeoi'l!ed a dl'~'ln1d 

frist9B:oDlltopua con1uDQ1ill.f K. parn!litio on the nymphD 01' 

LflOdg1plmi Jtrlntc!llg. (F.). ESBiti and l~oClh1zult1 (1941) 

reported anothor dryinid U~plQUnDn1i2QUm atrnt~~ B. pnr~e1t16. 

1r1g the eame leaf hI'lPPIH', Zil!lUlerman (11)48) l'er.r,r(1od 

piPUtlClUl1d tliea, the dl'yln1d waSp" ,£;.ghthro!lglllllU, talrnhlldU 

p. lino 'k)!l\lllor;Q!ltltQIIll.i IlD~~JLi;&. II shoo. and thl$ .. treIJ91pt~rlin 

ibl:lguu.j U1f\Ai1Ui P t cwl! itt:. Vtll'J.ot,Y ,ljllntit r~1i P, attaC)kl~lg 

various leut .I10.l'PIilL'1II in !LavllIl:U. 



O' ClOllnol' U.952) OIHllilt''IIel'l (I. 1II1r1d ijiyrt0Ill1mUl 

~ U. predaoeolllJ Oll the 6itli;, III 'Ii l'ichogl'l\mmat 1d 

IUJ~ Illl. 1,1.0" a lDYlllat'id ~D8gr1l!? I:IP. perI19.1t1o on eggs, a 

dry1n1<1 U0Pl"1l0lJ'ltODUC! ap. IUlrl a etreps1pturan Lll.,tllgbWl ap. 

parElB1t1e on the nymphs nd tho adults or GQ!!!ltgUa tlH'Q1ferA 

(Horv.). Frappu. (1964) mentionod an egg pf\rluI1tu '''1!rapt;l.gbPs 

apt on ~JnAlo11a 'AQpbAtlQidl Kirk. ~1111~ (1&57) 

reoordod if, Illu.btl'r ot plll'uo1tos IUld IIfedatol'li Oil f. Ilggh,r1gida 

1\..11'11:., l!1crupot royis .mu.a. K. aoo I'tJri"rJ.WI IIIIWU.a AellUl. thoy 

1nw,ude Ii Gul09hid \lPtptrllBUgbl1.ll 1oIit1l1di"lilU p. , 8.mymnr1d 

"U'iLQlll.!l."'..!1a QuhplliQi i. and bA(J,I,rtUj! l'l!WeQ~1U j • • 1111 OS .. 

pc.r ... s1tell, a dry1n.1c1 r.uudprlQliUt 9kQishlU .IU~:UJmlOUi '/ . 

parasitic on ll'y~"ns, a lit l' psij,ltcr&lll /.liJ.suI.Qw hQi.tlqtpo,1, W. 

lind e. pipuUOUlid, J.lsu.Uu IIUllirlUIlr.U,11i H., VIll"a itic on the 

adultu. biewtU.t (;1.962) utln:ated that ol~ht P<H oent of esgs 

of f.. !ie,eghnri$}1dl ~1rk. ill'ld 1/.. IIIU1 K. aTe I'\qst royec1 b1 

Allagms 9Ilta~il1s p. and Qgtt1;ust1£tnu i'Qr;ngsllJUlI T. and two 

pel' cllnt ot the nympho Nlc:1 ndults e.ro ll~r uitlaed by 

.4iihnclru S !lP. 

Pu (l963) reported s"mo nel:l1f1tode lola r ... ,1tes o~ 

J.l'pd!!lpbax IJt l'iatella (F.). Ra",tilitainen Ilnd V!lsurll.inen (1964) 

recorded (1 llredaoeoull ptorOlR311d t:IlWdi&LlLUl JJX:£l.wl ii. on e€l!:c, 

a par~ it1a mite ~oho;rg.!)lIA~1J L{rAO~UUe!i A. on ll,ymphs aul a 

l1ll..Yilhld flpldOl', filaioAeta mrest rif! t:., P rl:l(laCleou6 on ny",phlil 

of Lic1'tl4otroulo ~ .1:)014. .Iot~r1n \11:)64) ()~llJtirved an etll 

par<l.dtc AougNIi fluoQ.!.U1l I'., tbCil llLut J.I.Q.m lincU@ .... and 
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some red m1teB predaceous on tijlmph8 and adults of fgriu3.W&l 

mR-.1J!.:l.fA !\shm. 

l!etclIli' (1965) 'I' lJorted that GO'ld Oc:ll'lt ro1 "t 

:;!lQct!8l'?IlYOUIl J1iI.9pbpr1xoQ. W. in sugaroal'.l$ 19 nbt'.tincri in 

Jamaica by tho egg tll:J.1'9.81te Iatr!l.SUotlUl; lip. !.Ind 

btEtDQ!ll4t10Llh1lue lIual1l'flW.ii p., fll§ll~PilgD~OQ\)Q ep. end 

~Qulg9gQnQtgpu§ G~. whioh ~re p~r uitlc on nympbs and adults • 

.til.! ulrJo 'l'ecord",a tno .,redl:Ltora ~ 19m.:illllP L, (l\edllvl1df.lQ) 

and Iitlrv4illlll' lOp. (Chr;Yllop.Ldae) r(lt.1cl111~ ou alJ. .. hi"', eyrpllid&l 

\on ll.V1iJptUi), • lIIiriel • y~t~1I1a luarvlcUtlll li. (on 'IS) aua. aho 

th.e ntoliloplu6lU tun,,;!. IIllitarl:liziWil 1I!l,1.l;,o]tUr..lih t'utl!l.tilJU.! ap. 

!l.nd U.ruutella liP. Oil the nymphs <And tbe aQuJ.h of the: 

dltl..,hM1d. 

Ruatiku1nen (lfii66) etudiod tile effuot ot dUi'ar nt 

sexes of the pat/le::l.te ijlgllghuti tenu1Qorw 1\.. on the mQrphology 

of the udult of Javegollp I1dlug1dIA (F.). The Jaola parI site 

has a ar atcr influenoe on the mG~vholog1eul ehar~ctorG ot a 

felt!!lle clelphacld th nth. n!()le while tho f')lIlale pal' oita 

at'rQot" the ' mnrpholn!lY of n male hr)st rl1')re I1Jllrke<lly thrm d0911 

tho mule. :)0 tho sex of tL par 1l1tizad lell! hopper Clltl be 

<let rmined quite accurately by doto;)ctlng the prlilaeuao of tlle 

j)aras1tas. 

McQuillan (l'gea) QiJllel'Vod tllilt tIl!! into ·l'lI.tcd COllt 1'01 

of WJ.aUtl,tlTf.it(jM ~ \6tal) in riel' ul:lil.l~ thjj IH'Opriotof¥ 

aU ,\Jrey<if<ltioll oOlltuin.Lllg GO VI3l" cent IUOOLlfbo.lJI clCHtli not d'rQct 

thlll mirid predators 1>[ tbt! delphac::l.d U~~bll.lil gili,ut!1!ltih I;.tal 

und ~iWI.Wi. J.il-1l1lllitU1olQW LIOU.t, 



IIBle atu:~U2AtlQI:! techniQU9 

In Ildd1t ion to tho fore~ ing accouJ~t of a review of 

our knowledgu ~n the bi~nomice, ~ ahort ramlme ~r tho recent 

approacb with radio traoe'!' technique fOT the ('J()nt'rnl Ilf these 

bugs may not be quito out of placG. Sh1pp ~ Al. (1966) 

investigated the possibility of er.die~I,t1l1B sugl'lt'oane hat 

hoppers of the lenta i?orkinaleUI by the male sterilo 

toohn1que. '1'h8Y rour~ that the fifth instal' nymphs are the 

moot suihulo IIhgu to irradiate. With fo. iWl9bu.t~c14~ Kirk. 

they obtaiQ~d steriLity at 3600 rada (for femnles) ad 

10,000 rads U'or IIUllell~ of' jJtlIiIJIIa 1'1)'& t1'Ol:l 6 oobalt eo sourco. 

A.t thetHI dOlie level;) u~ul.t lc)tl&ev1ty 000 lllatJ..ll" bebav iour are 

).lot Iill~nlt.'1oantly aftected. :rhe 111g.b¢1' c.\l)ee8 renuer tht sperm 

in ot.1ve t sno:rteJl u(h.l.t l.OQ~ov:t.ty aJ¥} l~qverllely IlUQQt wing 

development. In p l'eliJllinury relcll9Cf t rbl.a u61ug llorPlal fUttl 

instara tpel were able to reduce progeny production according 

til the ratio of sterile to tortlle inseota. The rasllltu so far 

indicate thflt there is 11 larger Sl'Irety mal.'gin within Tlh1ch 

stel'1l1ty can be produced f/itl1flUt l:Iign1flonntly affeoting 

sperm motility, mat1r~ behaviour Ill' adult lon~6vlty. 
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I. MUtr1aJ.Q ligll Kcthnh 

A. ~IQe@ 9f the Q~ter1Al §tud1;d 

Xhe nelphuc:l.dil.o in the .NAt 10na1 Pusa Collection (lIPC) 

WIlS found very ~o ')rl'y r(jvrclillliited. Out ot SO lnd1tlQ species 

so fur ru~ordud only l~ 0;eoi80 wor~ found in the N~C duly 

identi1'J.(id. 1\ felf 6J,.1tloilllt:l1H1 'WItre alBO [Jol'ted ou.t i'roJll the 

unidullt.1ti rl Jhui-(} f.lpCoic11'l Uti I,I.(lCLu .. ulahd din-ins tho liltlt 50 

to GO leal's. Thoreforu tile 8utllor had to I>rocurl:l almost all 

tue waterial studied durln~ tho oourse of tbiv nark. 

A good deal of materi81 stud1ed by the author was 

collected P,yl'lil'tlflClf !:lainly thrllUi:h sorting out from huge 

mixed inll et mllteriBl. ubually coll(leted inuide lamp domes. 

lieveral !;poJciel!: were round in Il\loh oollections within the 

Div1sil')11 of Entolllology, Indian Agrieultural RetlOQl'eh Institute, 

it self. BGoldaF.l thOl:!6 tho author hM also seoured II. numb 0 'I' of 

IIjloeimorls by swoeping on g ra,6SeB au~ dHfe'l'ent planta. 

Speclal1z~d tra~s were dea1~ned by 116vural workers like 

\dL,,~ler ,laS7) and Kismoto (1968) tor ot)ll.eot1n~ tile louf 

110"'1'18'1'1.1, which el'I:J not t'olll1d neol!lusary 1.0 tho prl:llllent invest1-

i)8.t 1!)1l llince tbe ort11nary law,p domes used in the WUlllio plaooe 

and pl'1vato hOllse" pal'tlcUJ.l.lrl.Y on the vel'andhaG and rotreeta 

\jlilt'o round as effioient as sj,lllcbJ,ilt d tr~lpli. 

In additiou to tile cQUeotioQI:I mude by the author the 

ma.tarillls placed Ilt his difiPOl>al fJy his ~ulde, from ... hom he 



reodved a number of 1utetestil'ljj j,poc1r~enll forrled additional 

source rot' tbesE! otucli!l. Alee> l .1~ht trap oollection!) WEll'S 

obti.l.1ned fl'Olll differont &llacl'JtI, viz., T l'i'V!uldrum, Tiruvalla, 

Patnunamth:l.tta and T1'1chur (Kera.la); Colmb~tore (TamU iilldu )J 

COQrg u.t80ro); K~impong 4r.a~t ~ongal)1 Gauh~tl and ~bl11oug 

4A ssam). The ipeo:l.t4ells in tbe UPC wer .. mostly collecttJd 1'1'0111. 

iuS6 and tLanchl (JJihar) t Cllapra I':ll!d DarJ eoling (\VCllt ~ellial), 

SholallUl' and .dadn l'Ort {foluharuuht.ra ), Port ,ijlalr tAlld~lIllans), 

Alt. Abu (alljasthan) t Raipur am GVI&llar (lIadhya i'l'adeeh), 

Simla \Himachal Pradesh), Dalhl an'! A.:l'glmtliatan. 

B. M,tbads ot study 

1) Col1mct1QD. ~~111ng. QPU~lD" and ppesorvat1QD 
u) S::PlhgtiQQI L!ll!1p dome collttotiooll Vlttra made poriodic lly 

by tha author in ord~r to finO the time nf abUl'Ir\al'lce 01' the 

t11fferont t,;lIecie Ilnd the po(~s1blG hllSt plantae In this 

(lolltll:)otion it is 1nterlJst1ng tl') note th It th!;l memba rs of the 

aenue '£ rQP~gggeRbilll and 11 the br:l(ll1YiiltOI'f)Ue forma VlerB not 

blttraeted to l1ijht domes and the.v oro collected only by 

awe lliltg OR tbe t;rl:l.,tI~6 and orop pluntf.. Thl:! pOjJulation of 

these I)peoil.i!s \1erO ,found to UQ m()1'1Iii ill tha w1nJ0l' eouf)oJ:l. 

:-;YjeQjJ1n~ w.s done with a f1no-wGtlh h~nu"llet and an 

U6V11"6tOl' 1II1j,8 uead for wcking tb i.tlileots from tho net. It 
, 

WIU:l noted that carlier in the ulIll'lllnlijo be1'ore thu sun ha.d 

quit!) wal'llled up, it fla" rather eauier to suolt lll.)'ger numbers 

into the a.pi:mtor. 
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b) K~l1p,U Atter tlI&k1OU (lollrJotioils in the &s,;lll'atol' it 

wae 1)J.')l1tbt 1ll.tG the l.~O r""tol'Y , held \; ith t he bl)ttolil 1')£ the 

86),111- tor towar dlll the l1Kht throu~h thu blasfJ W1I1do .... , its 

oork with the tubes gently removed aM a olosed cork fitted . 

By ,klJepin~ the bott()1lI to'Wsro s the light it W:uJ, noted thllt all 

the insects tll)uld gD to the liabtod end ane! tho cork eh nged 

without permit t ing ",ny insoot to .soape, Then a strip of 

p per dipped in bonzene ',1US lntl'l)dul'ed intI') the! Aelp!ratlll' am 

the paper held in ~)()s1t1l'm by trtlppillH ita "uter end bah en 

the cork Md thO tube, Tho tube 111&13 kopt vel't1c!Iolly fll'!' !\ 

few minutes and all the doad illcoot(J cl')llected at the bottl)14 

or th ... tubo without being wetted Ti1th benzene. Oare \'IUS taken 

to UI>$ o.nl..v Just enouth b nzelle on the pu.per etr.1p in ord(;tr tl) 

uvo1d d1rc#ot (:ontu.et or the LlCllkEme ;11th the insocts und 

consequent dooolclllrifJut11)n. 

The apllc1mezu.l oau aloo oe killed by putt ina thom in 

s~cc1tu K1lling tuoos preparod by koc~1n~ a wad ot cotton 

orJl sQljl£ed In benzene l'NLl wllioh tile OX00i.:l1l fluid aqu~czed 

out, and tuolcQd down to the bottom ot tile Bpflciraen tube and 

pndderl with <Uses af white blotting paper. 

0 ) ijonntinu Tag m(l)unta (')f spooimens woro made fiB' studies 

Oil th<: generlll rl)l'Ill, colounti"n, etc. Triangular papQor tags 

weI." out I')ut fl""HII thf! oarda by moan" "r '1 olippor 'mel pinned 

I"lith ol,u1rlllr.'Y j.l.111Il . A.t the olJn1061 p<:lint of the tag W:16 

8t'utlmed, a single opec1Jnen with inooct gum pl'epa Tell by diluting 

' Quioktb: '. with alIlYl. aootate, Tho spac:imen ¥Ism st UCK to t he 
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paper point w1th the 1:'1~ht m080pleura 8:) tbat the baad WI19 

turned tn left and the tip of the 9bd~lIlen to the right. Thin 

f'):r:l~nhtll')n 1')1' specillezlll "lias round very useful 1'1') r the oxam1-

rlation or all ual;lrqd parts JJl ~ and ala .... to l'CIlI<')VO the 

w1n;;1'i of left 13160 and ufJdomel'l fo l' furthol' studio£) it doa1 rod 

with Lreat ease. Each tag¥ud G~oo1men wao lauolled with the 

ool~oet1on data. 

d) fras@fYat1QPI ountod opacimeos or tne delphaclds ware 

IIrtlservud ill faucet otOl't lJolt1fi fur.niillted idth llal,lhtbOlene 

vapouto. In addition ID"ny upcolmonu wero aluo wres0rv~d in 

altterl.>nt homeopathiC vlalij. 68l';W.J.ly nUlllLlorlne: ellch Vial. 

Colleotion data w.ro also nQtod unaer O$oh s rLally numbered 

species. Dry prese~atlon 10 theee vials was round to be more 

useful thlln \ et prea.rvstirm. 10 (.)'rder to keep any fungal 

attack oft, emall pollets of para dlohlorobonzone w.~e put into 

the viala poriM1cully. Introduoing papo'1' ntt'iys soaked ill 

tl)rmal1n \!I&S alS!) r.,und to be e1'1' otivo. 

11) ~~l'otiQn at gut" CD r d'~Il.nod studloD 

For the detulled tltud1etl, slide 1ll0IJ.Lltll of all the 

parts ha.d l16ccbBur:l.l,v to IJQ propar.:lcl. 01tfl.lr(l \11.i21) em£11~yed 

the traditional tc:chni'4ur:l of' tll'OcfJIOsiOIll for tbe ~r(lpo!il·"'tlon 

oi' micl'OSco.,10 alieles of thtl gOlhltlil1& of clolt)hne.!!.ds. aut it 

WSG obsln'ved that th.1u ord1!l&l'Y pl'oc(;dure udo.,tuo ill the 

p:reparl~t:t.on ot IIl!af\,HICOvic slides \'I8S 'luita unsatisfactory 

~nd timc COtlllUruinl!l . 'J:bis WlIUIi j,lu1'tioularJ.y 00 with roglu'd to 
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stud1.,. on willi v.:natioll a1nc~ Ull,hlllll 01' gum arabia IOI)Uflting 

ftlediu III de th v .. tlllt;l',)ll Il.IHI')lu.tel~ lndilloEll'Llibl .. IlU IlN1,l I.'ild 

1:lJ.1dQI>. !here1'ore t:.J,lEHllul trockmiil.u.ttll WIlJ."" I1IlojJted. 

Dry lllount fi of YI.Llj;li:l oro foutlll tl:te moot dllle.l.ruble 

for venutiollaJ.. tltUd.1cb. 101.10 wu.Ll a.s for M~ r"'1~i.I. For th1s 

pur.,QIH) the winl$l> lieN *lel1tiy l'\illIovecl troJll e.,eciDllItUl by means 

ot tine microneodlEljl .ade out of lio.20 e~onlolo~lCllll IJin61 89 

described bl Menon (1965). The wings were tlrat dropped in 

90 par cent alcohol or glacial noetio acid and trom there 

t ratlsforred tt') I'l droplet of ncetic aoid ~laced "n Q alida. 

It h' e b.;,en filum that the unfolding or jugal lobe oould be 

rnaile much eali1el.' 1i' the", lags are tl'lutc(i in ac )t 10 acid on 

the slide. Ouce thu tretohing hao !Joen tlcol)mpllshod the wings 

would flout well stretched and thtl 'lcid eoulcl be ullolted ou.t by 

mean a of a LJlott1ug paper 1~nd the wingu al'ran,ed and all.,wed 

to (11'1 on tllti elide. JUnute I'lroj,)lets I,)! thl.l lnulJctl ,um 'WON 

.,ut on the four corutart> of a coy I' uJ.l., 'I'lb1cb was t,ont.Ly 

.iilll.ced oyer thQ d riell Jir~1ii auu Ijllotly ilX'el;lsud. CarQ \lIUS t ken 

to arratll.>lil the VlLijlfi at (Jue Cll!G 01' tWJ l;1J.ldc so thtlt tb" otber 

parto of tll tlam8 llHl(lCt could &.leo iJo lAouhhd on thv sama 1;I11do, 

for tho stutly ot "anctulla £Uld other part s , G~ec1al 

technl'.!uetl lw.d to be Elm~loyed. Wherllt dry prelJol"Vsd speoimens 

wore Ulltld they V101'tt first rcl:nod in ;,\ rolli:rdng bOX. Then 

tbe inseot , ufter removing tbe willgs, Vlao dl'(~p!lell intI) '8. teat 

t\lbO with a small qun!ltity of 10 per dent KOn s!')lutlon and 

lIently ol)llE1d !wer a mild flame fox' abt)ut a minute or two. 
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Tbe time teltuired tor tuill tri)lltlil~t was adJusted 10 accordanoe 

with the l1Illount of 8clerot1:t:atioll ot thIS partll. Freflh I.lpeciJnons 

took less t1.we than dry pre6fjwed Oil06. I~hen only the geM'tal ill 

was to be studied , the '\'Ihole audom&n of the t llGl1l-ld sp oilnen or 

it a tip '1'/ 6 gently detached boY me os of t.be above mcntil)uod. 

mlo~neodles ond treate4 likewise, On oQ?line, the boiled 

material 1Ia8 t:renst'el't'ad to a cavity bloo]!; coutllinlng glao:1t~l 

acetic ac1d , 't'ter SOme time the material WQD agAin t ransforred 

to QQ()ther cilvity blook. ol'lntalnirJC gl 01.ll acetic acid with a 

t r llce of 1101d tu.chain. lJy this methr:1I5 1t as found that the 

alkali oould 0411 noutl'alil!lod, fOl'rn gainod if' IiIhr1volled J staining 

q,l11ekelled 9Ild part of' the olenriui e.collm,ll1shed . All those 

could oe eOL1~J.eted in ao<)ut t n to 1'1l'toen Clillutes. "1lO.n woll 

tltainod thl;! ~li>ec;1men ,,&1;1 trlJouafotr6!cl to ~nl)t.llOr cavity blool( 

contllinlllg (lul'ool-xylol (carDOJ.:J.c !.Ieid ",ud JlylD1 mixod in the 

"l'llt10 ot 1&3) complote oloQ.rilll; 'III}/:l found to iJe aO(lomplillhod in 

this Vlith1n rive to ton minutes. uU::f'ert)nt purtll, vi:r.., hel'J.d, 

tl101'aX, aoclollll:m and .L~tia ere "e,:mratod by Illl#l:InS of' the miol'O

lIeedlcB in the cavity block ihel!. iul'thlll' d1usecthuB were 

made, it dosired, in a dtop of can da bliLlurua tlut oil the -slide. 

~ll theae d1aBectlntla wet'u accomplished ul~er a stere()ac~p1e 

b1nnoular mloroooope. 

For dlofteatlng ~ut the . nat liS, the aloared and 

shined a.bdomen Wl1S t ransf r red 1otl'l tl. d!.'lll) ')r onnllcln bnlGrun 

on the "'l1de. Tho genital. capsule II1\1J gautly separated trom 

the rest of t he ubdomon by €llI;)Qnt; of tile mi(n"OtIIHI(Ues. l!~or the 
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d1t1t1ect1oll ot tbe internal. i.natalia the P1go1'Ol" wau pressed 

to tho Bl1de lly inserting the tip (If t.h.e n(lo(llo held in tho 

lett hand tllrouj)!. the cephalic olienillg Vlhllst inserting the 

other through tho anterior opening and pushing out~/I\I.M the 

interMl goneta11a complex tor,other flith the annJ. tubG complex, 

leaving tho pygo!er intr:lot. Utmost onra 'flU tnktlln to (\Void 

orushing Ill' slOother1n .)1 the parts rlul'lng rnanlpulaUClo and 

handling. Then tho [llgoto.". was f4rl'l~l1ge.d 11l tho oent root til 

can da balsam in such a [:tanner tiO OEl to "et a clollr view of 

poatoro-ventral Vlall(l. All the other part were Uti') arru.llUed 

in the cfoI.uada oul.alWl. .L1l order to ",rllVlltlt the prOIHliug or the 

py~or~r mail p1~ou~ ot cover 11~ w~r~ vlaoed in thr e or four 

C01"nerl;l of tho OUU<ldu oal ·lI.U! one Ilvove the other eo as to hllve 

th~ 68148 thlc,mel>1l> (It th ~y",oter. ThGlI II. cover slip was 

t;Elut.l.Y £ilaced OVtlr the pygof r. Tho slldel.l were l iloellud 

togl;)thor with colleotion duta nod H:Elvt in the slide tray for 

dry1u". iJy th1s method thll \'ih"le pr{)cedur~ 1)1' 1t1.)uuting WnB 

found to tlllte avon le es than an hour. 

The ul,ldes \ ere e ... refully oturf1ed for all (lahUl!: b)' 

means ot 0. high rnaGIli1'ioatitlll compound mlcl'I'Ieoope ~uld by the 

vertical projector. Dl'l:Iwinga wer~ made by the auth')r with the 

help of the nlirror oamera lueldt:t. Orientation n1' speoimens 

tor d rllwing ,Jav made in such a ViI;l.Jl th .t cleurly depictod the 

t'liatinctive faaturol:l of the spoclcu. I,'[n' j}ur[)1)fiEl of cO!!lJ.)al'if:lOll t 

VllriOUS Oh'llotUl'Oli arc drawn uII<ler tkltl I:illtnQ vial, /~ lo.ng with 



the Ilflnetalic p rtll other atruotures as head, I.Ironotum, 

mcsonotum, trons, antonna, bindle! etc. have $l80 beon drawn • 

.6.bbt'ovia.tionu used 10 111ust rat lona I 

It .. boad, dorsal view I b Ii head, lateral view, 0 II: trona I 

d .. antennul o. bind log, f II: pyg~£er, g II: genital style, 

h II: uedeagu$; 1. anal segment, 3 ~ penis guide. 

lIogAitlgiltigA' 

The r is no unii'o l".alty rOlltlrdltl6 rali~L\li' lcat 10llD and 

dlfi'erent ltlU61lif.i.Cl$t1 118 are uaed ror dif1'ercnt p"rta elf the 

same (jl)ecletl. Therefore t IIIcul.oe of ruJil.l!llit'lcut1QI1 is ijiVell 

septll'iJ.tol.y. Tn. l.1{lt) OIl the lett lilhowl the Bcale 01' the 

fi"ure on the right side ot tlle line. All lintls dr,nrn -liIre 

0.2 1IUIl. 

MosllUremente 1'0 1n 1211~. upto two decimal. points tll1d 

1'0 a.s f'ollowlu 

Length 

Prnnotum 

Tegmen 

II.ntefUlQ 

Hind t ,U'tlUfl 

Total langth from pex nt he~d to tho tip 
of thu abdomen • 

.i:lrl:1!ldth from Quter lllur(lin of one eye to 
nuter Irirgln of the ()thor eyo . I'!t tbe point 
"bore it 1G maximum. 

Maximum brltlCldth. 

liIaxllnu.w length. 

Ll!ln"ths or first t.le~l1Iellt ... second ae!llDont. 

ioten,,'ths 01' IJa£!itt.Lr:II,lU .. ncol,d Imu tillrd 
e()cilUl.:irlt lil. 
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ll. jzterUal morpOg+QiY ot aolQhig1da 

hll>bacid& iJt &ell ral Q n b6 readily l'IiIO elniood i'rorn 

a.li the athol:' me".bOX'5 of tho f.upeI'1·wdly l"ulgoroidell IIlId 

other bOl!lolltt:l'uno oy till;) lal't;le lllooile I;pur ~cllJ.cur) bol'l1e on 

tho 1Imt.l1' side of tile apex oi' the bind tibia. .l.iu1r (l929) 

statos that without the tibial spur moat, 11' not Illl, or the 

genorn would be place~ in the family ClxlldaQ. The main 

elae81f1oatlon or thi· tamily is baso4 on tho shape and 

structure or the calcar whloh may be 8plne~like or supulnte, 

solid Qn~ cmltrnte dth both Iml"f .Cl88 O'ln"ex 01' Inner l'lUl'1'aoe 

(lClllcave or laminate or tectifl)1'IIl. In many oases the innar 

mareln ~r the cnloar pO~8 se u row or minute tooth. 

Genorally the delphllo1t'16 1'0 omlll.l. rlithOT narrow und 

Bomewh't delicate J.eu! hopporo, never roo I>uring over a 

centil:lehr in len"th to the tip ot the forelling!; und many 

"mall. forma lliea61.lre IIIV(lU l ql thtl.u tel utili, The f:ta,Jorlty ot tnell1 

are un1ror.ml~ co~oured but ~un¥ are brown to blaok or shaded 

'tilth patohf;lf,; of yellol" &retln, oril.Qtjo or b.Look. A t!(lnorulited 

I:lCco1.\ot of tho external. lIlorjlhology nd tllu variatioll mut with 

in the dUforont jlllrtl> of' the ilUHlcts ut'o given I)ulow. 

The hend is uGlually 5Il1811 tlud rolatively simplo but 

in a feVi geno l·a. it 15 elaor.H·litely deve10plld f being uometillluB 

1.'18 long 8.S the rest of tho b')ay. Gom)'rdly hoad is 

op1Bt.,gnathous. \ihen the inseot i5 tl1'iented ill such a WllY 

thllt the dorsal ~,ut'tt.\(!efl ,.,r th\l head I.uld pmmtulll lie in the 
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tame Qorlzontal pl oa, th v1D1ble pUl~ of thu bead 1 tho 

crown 01' vertex, 'rho V01'tox 1& ullon to I.IroJect J~odlall)' to 

a ~re~ter or 1801.>01' 81tont IJ<lyo.nd thtl unterlol' IIIfl.r.,1n I)r the 

eyes , the extent of ~1'OJ\)Ct101'1 beillg c.l~tlllltJ1ntld uy the 

anterior declivity o.f' the heuc.l. TilO vortex muy be broClCJly 

and lllIloothly rounded at apex and tluflh with the nteril)l' 

llIargin of eyee or pmjected in f'rnnt or the eyes, the apex 

itlildf be1ng Ilcute 01' obtu otlly rt)un~ed, The cl~rlJ'ltlt1on on 

vertex may bo distinct or ObSCLU'O. The submedian cIlr1nae of 

vertey. join t!)gethur on the vel'tex 1)1' crmtinued tlepr!rately 

on ttl rl'flnS Where thoy (aeet, postel'1J)t'ly they are C(jDIOGoted 

by a. Y.ohuped carino in bet"flilen tho eyes , the stnlk "r whioh 

u8uully devides the basal compartment into two Q 11 • The 

trons 1s r(letall!:iU~ar, ie.tler~ly trl.cl:iri.llato, one median and 

two .lateral, the 14ed1"u carinu IlUl,Y LlEl IJ:lulj.Jl.e or i.Jl:f\uol1ted, 

tb1n or r1uged. Thill .lateral Ci.lr'uIl.19 of froill.l !'l1ll anteriorly 

a!i~ou~ til 1u.nur!Sid· 01' thtl OOWi/ou!ld eye and continu!) to 

the vertex. Cl'y~oub 1~ trillngul~r, convux doraal4'y, usually 

tl'lcar1nute. The C1Y')llUI;i may be divided into ~.tl IlJlterlor ~all 

anteolYil8uB tuxl Iii lllrt;;o Po&turior "oliltQly~eus, the tltI!)ure.tiol1 

being mil rlted oft lJoY trio l uteral CQllst1'iot1ontJ, Tho oarination 

on tho vertex, frons and clypeue r~ vQry importnnt tuxonomio 

oh Jra.ot0 1'1l fa r oJ.e.sa1t1ontlon. 

The <lOlllpoul'ld oyes ure \vBll developed, l'f.lllifllfm WId 

occupy Il oom).f.der~ble aren (If the dornolatQr'al l'c..:i()na of the 

head oapsule. iI. pail' of la.teral I'Icelli ~'{'e situ,\to\~ in tho 



frontal 1'f,j~1on 111 bet een the lateral Oal'illf1e a.nd ao.mpoum 

eyes towards the anterior m~l l'1;1n of the latter. 'ihcr", may 

til< . Mthel' pail' of minuh oeellus-like struoture 'blernma' 

( i"ennah, 1963) sltUBted imttled1t9.tely Ilbl)ve the ooellu8 and 

almost cont1b~()US with it, 

'rh notennlle Ill' uouaUy oilJlPle, witb a 8ho)rt basal 

Ilugment am Ii abort 01' SOll1;tUm06 ell).Qu!~te, torete oecnrtd 

S9a;.ment with a terminal tllllS llUJD, Ul.'lualll ol)vered llitb 

"en.oria, Tho antonnBl l:ie~Ll8ntb to&lJtber Bra ulluully not 

lJluob lonver than th hUlld und t:Uot'aX combiutld. Oocasioually 

1tb~.r tho £1 "tlt or tll. OIilC"DIl or bot:n .[jot>rll~llt::. aro grillu.tly 

elJ.u.t'"ed um may ile QQu.,idtiratlly fbttliUled (PumQ1lilh 

fPrklnsielb) • 

Genorally the mouth pa t1:to olttolld p yond tlHI :l.'orcco1ae. 

1atlturo i~ lObe.l~et t VOl'S distally, ~tron,ly oonv~x doraal11, 

coucave ventralJ.Y 'filth a mudlo-1o!I~1tud1nal tlrt)I)"tJ, extendlllg 

upto the middle of th labial Slt!,llllcnt, It i s cl()aely adpreased 

at its distal end ~ith the labium lying bene th and thus keep

ing the mnnd1bulut' . nd I!lljdl1al'Y otylota in position. The 

Dlandibular stylots ro a pdr or lo.t1i:;, olendor, aolel'''lt had 

needle 1ilte struoture,ls, thickened Dllaally !lnel narl'')wct:! 

~radua11y to a olunt apex. Inner ~lde or th~ ~tylotB are 

conoave and motch ..lti;J.irlllt the COUV(i)X si<l.c5 rlf' tbe IIluxUlary 

Illtyleh. i'he IlIlAlI:1llfd'y atyl.~t~ tU"() thinn41." anll J,rlOl,le'l' than 

tb wuod1uul<il' st.Ylet~, vi1l1cn at'e baually awoolon &.Ad distally 

nll.rrowou to t!l. Drlbtltl . :rho inllur I:Ilu'fuc(! <>1: eo.eh IlIUJtlllo.l"Y 



stylet 1s provided 1th tuo fUrrQws eparnted by a r1dge Bl~ng 

as much or it a length ll'l it apposes it Q G1tlta of' the OP()'J ttu 

81"0, f<)t'mioll tWf) ot)nalo popul irly known II- food cllnlll r"Jr 

Iluctlnn ca.nR.l and salivary cnnul. "r eJoctlon elm'll. Labium 

is tnur Illlfjmelltad !!Inti the segmentu nrc of 01\1.1&1 longth, 

provided with a groov vsntrully for enclosing the brintlea. 

Hypoph,ltynx 1e a IIclcroth:ad pnd-l1ko {lltructur(J with a 

oyHndl'ictl.l ctllltl'II1 W.1I1l1 tajloring antoriorly. 'Lhe callv ry 

.yrill~e 1I:i fUbed v~mtl'al.l.Y with tllo OEllltr.u. mails at it 

.,osterlor side. 

l.ll dolpb aids the thorax is UIJUl).lly short with tho 

pl'onotuill and J118&ouotur.l ClOllbpiQUOUIl IiheratJ.9 the metanotulIl i6 

ol)vel'ad by th(l basal aNIl of the t",gllllnQ. '.rhe corvix or neol!: 

1s concealed beneath the overlapp1ng Qnte~1~r real~rt of the 

pronotullI dorGslly '11G well as ventrnlly. 

jlrothQAAXI Thia is an 1nf1ependont sogmerlt in wbioh 

tho tergun, plenr,'m and sternum 1'8 ru e~ togothor. Pl~ll')tum 

is 0011(\1' ohapetl de"fli(\ or lU\Y 'f.Iwtwros unUlte th'.It or the 

pternthor~c1c n~ta. It has throe longitudiual e6Tln~e or 

k.aell3, one llle(.11~m .utl the othe 1.'[; J.atvral tI1nning from tho 

!Iollteriol' to 'the 1.)r)llter1ol' lilarIJin. Theae !Il'~Y DO thiCK 1.)1' thin, 

l ateral o~rl.tlB.1l lIIay blil strr,d",lIt 01' (Uvel'Ii:.1"'~l'y ourved l.!>tel"O

Olludad which IlJdY or· IW¥ llot ro .. ch the hl.ue! bOI'dor. 
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Mp§Qtbgru. This cflnst.ttuhs tne lal'&ollt p l't ..,f the 

thorax, Tho 1!Ie!;OMtUl"Il 18 largo, arohed nm !il tlt)lQ$'Ilh t 

tl'1<mg\tlnl' plute. It IlaEl thl't.lO tt') five lrmgitud1nal oarlno.o , 

OLle in the j:l1ddle Md the re!1IA1n1ng Qt tho later • .Il. 1il1dell and 

Srudull..I.ly n8.l'r(mi~ frolll tho vrox1mal to the dietal region. 

The carinae Jllay ')1." lUlst !lot rtlLich tlHI hind margin, :rho ma;;o.Ql)tum 

e!m De prlmuri.ly dividad into an unterior la'l'gti wing beurillg 

alinotwn and a poster.Lol' ollr1'o", j)ol>tnotulli. 'lo'mrda the 

ant"J.'1or !.l1l4. tbe al1110tum 009 a p1'eecutul or trll.lHSVel'Se notal 

6uture divid1n61 thu al.lnotum into ail Wltcrior tltUl'OW pl'escutu1!I 

and a posterlor la.rji8 scutellum, Tho 1atel'lll ar08.&> of tho 

scutellum tIre folded b neath the middle raised region and are 

V-shaped. 

Uitl\1jhQfaXI Thill 11.1 highly mOdifiod in d lphtlO~,da, 

eapecblly the IQetnpleumn, all Ii spacial leaving t:lflcllan1sm is 

dovel~p.d 1n the seGment. Tba metallQtuw i8 V.sh~ped anteriorly 

nd is divisible into a 1a rge willf, boarilljz; al1fl'>tum a.oo IJ. 

posterior n ,l'J'l)W pl)stn')tulil situ ,ted I.)\lt~fl)(ln the CI)l"OI)1'1I 01' the 

,I,lostflll"iorl,y t1rl)J8cti11tl ~raab of the (!Otum. 

QeolllJ'all,Y tho foro and middlo leg6 are I:I1mil!:!.r in 

structure ;ilI1d (il\jl1al ill .L.enjj,th but th(J lent,th of the iodl'1l.dua:L 

rG~;Lo!l1> are dhsilnillat. The hlndlot; 111 lu rg(;j and 1t t;j V~\ ri(}I.141 

COIll!)Onelltu huve uudel't.:QIH) modificatj,onG wart1y to fit in tho 

role of a lGavln~ mechanism. 
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In tore &:14 middle le~8 QOXa i6 elOIl&litad with a 

lllediul.l,y narroil 1'0",1011, tl,o diutal r ~ion is t;tl)uter than the 

V ro:dwal tll& rt • 'I'lll! t rochantv1' if; the slll61leat oCtlfJont and is 

highly 8clerotized. Th(l f"lIIur is e~ual ill lOf4utb or Illightl;y 

shorter than the tibia which has four or five longitudinal 

rOlf 0 of opines of varying ehes. Tho tibia 10 gone rally the 

loogest segment baving fl"lur or f1V() longitudinal '!:'Owe of 

spines as in femur. In tbG genullI "hyllQdiDul anteri..,: nd 

IntElt'll!ed1l1te teMr and tibi e ne compl'ess4Id ~r tnllaoeouD 

which is all i:upl)rhnt ehv r (Iter in sc£P"egutlog til t gMUp or 
inseots. The tarsull ill considerably shlll'tal' than 'tho tibia 

and is subdivided into thr e t l'l.Il)lllt:l1." s. or thol)Q, the t:le.sal 

t 0 are oqutU 1n lcn&tb wllUe the d1ut lone it; lotIt;er Ilnd 

oj,lprox1mllttll.,y 4N,Il!.ll. to the comlJined ltJll~tn of tbo ballal two. 

'lhe p1'et!l1'ill4~ ~rl ~a from tnt) end of tnl;l t(\1'I>U8. It QOr!1l111te 

of I'). I!dr of J.~tOl'fIl cJ.aw,l; wnicn n1'{) hQl,j.ow , cl.lrva(], dhtalli' 

tallQ r~ et ruotu 1"111& ~(l ~ liied 1an l.ob~, til U l'olium whicn iiil a 

l:Itl1tt,Ll I:IQl.er()t1~od 1><40. Tlle Ol.ul Ii fU'O hln~8d tQ a dOl'so-lIled1lln 

p1'OQe6!l ~t the d10tal em1 or tho 111Gt t 3 l'SOIllOre, the u.og1t'er. 

aeneath the bllses of' cli\ws thoro ure allltlll plat afl wb 1ell f.I rca 

cl!.lled auxU1ae. On the ventrlil Burface ot the lu'OliulIl the 

p retarau'l bears !l m(td1un bUBal plato, tho unf.lt 1'l1ot<)1' \'/h 1eh 1s 

pal"tly 1nv ~.tnated 1nt~) the dbtf.u. elld Qf the last tars')[!)ore. 

The hind lOIlB (Plah IV. ~'1g. 1, C &: DJ Ilre X'cmQrll:able 

tl')1' thdr la'rgc 1S1Y.1I j.n clll1puril,"'n to tbCl t'lll) anterior pair or 
legs. 'l'ha coxa 16 highly (!!odifbd which 1s ahort, bmader than 
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long. Po tel'iorly it ill art1cul ted with tha trochnnte'L" by 

moans ()f t'tiO !Jm'lll p'l."'ljoetin~ 3l.'O s. This type lJi' hinge 

pOl'mltB a wider :1t'(l1l C'!l llIWOIDllnt t'l the troohanter than the 

typo or lI1"t1culatlon found ill tho forelegs. rho coxa 16 

stl" ngthelled by a oomplioated system or ridL;tlB which prevent 

it troll! oollupelng. The fSlDUr b shr1rter tho.n tibia und forn 

a diutinot head proximally. tiuiu iG long, Glenaer and 

diflt~lll broad. .I.t hljEi a lartlfJ oQc:.al, u mldd.l.e IIU(l i'iya dilltal 

spinose rha dlutal apine bra6~a!ly d~orUU~8 in ~lz8 from one 

ond to tne other unel ocout' iLl ClUllt l'lI of 1'001" aud 011 •• 

Posterior to these evltUil& tue tibia lJuar ... Q Cliha raotOl'lstl0 

spur \clllcur) \lltll or without teeth in the i1ll'l61' max'gin wbole 

"hape and at rootu re are of utlll('lut illll)Ol'tallC in tho p r:lll'lury 

clttssifio tion of this family. Tho first t t'190mOl'Q bourD at 

the hind marg.in two clustot's at lurge spines, one with five 

spin s I.Iradunlly deere sing 1n she fl'l3lll one fJnd to the .,thor 

and the ()thl!l' 'i11th tw') spinose Tho lUlmbol' or tho olustc"8 

and tho spinal! In~y V -ry in cortain genora. 'the !HlMUd t~U'SI)I!lU t'G 

Doars r~t tho hind mllrein one cluf;tf.ir 'l1' thrlilo f:l1·111os of 

Utl,qu1l1 she rxl Itlnl')tl1al' indtlptlndent spine. TberE! 1:; differenoe 

in the QomparuUve J.elljjth or the tattllltnOreiil 1'Iitti thlAt or the 

tGrij.l.~t:, the 1J~,,~l Oll~ UG111tl tlle J..()llbl.ll' than till) othl.lr t~.o. 

''cbliil f4ol.l.ut1ve .J.on"th of r)u.U1tur'lU~ to ot!ler two alJl\ilIlHlta 

tO~liJth~l' 11J I:Ul ill1J,Jortant chc.x'<l.oter 1n aut:l'cgat 1f1~ [lOIllG of the 

genera like Wide,,!.lli, IJ1cl'aQ$]tl'9J.iUh ~tc. Xhe bot taroOnlEll'e 

fUlda '\'11th. the prat rIlU!). :l'ho fJtl'uctul'a or tIle pretarmull ano 
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the Illalber ,,1' rowe of up ines 10 mort 0:1' les8 s1mll&r to that 

of tho fore and mirlrllo legal 

~ (Plato IV, F1g. 1, A & D) 

10 Delllh!l.oidall wingti sbow polymorphism anc1 are fauM 

in threu differ at forms, viz., Ulaoropterous, koelil')pteroull 

and braohypterouo. 1n ~cro;>tel."OuG forQoI tho tOij£l1na arc 

tul.l.y hvuJ.OLlCd UkiLlUUy tiur,ll&titl tho tlil&Jt of the tlUdOrAbtl w'Id 

n .. ve tully Gevelo,lled vellll.t1on, III Itocliopteroua formu the 

tal:illl1na are of Jilodor .. te l(w.;tb oov .. rinij !~Ol;lt of til abdomen 

\vlth IJouulwhllt reduced venation. In braoh.Yl>tol'oUG forms tho 

tedmina are very IIhol't witb "reatly ruduood VIlllat100 lind covor 

only the llnso of the abdomen, 'l'hll hind 1 ings an fully 

developed only io tho m!locropteroUG forms. SOMe t1POCiC3 are 

ltn')VlU to include individuals f)t Illl these fOl'm9 whereas others 

!loro knowll only froID the IlIl.u~Miltet'Ous or brnchyptol'l)US fCJrtns 

or t;..,th. TeumiM or tile rl'l redngo aro or lllightly harder 1n 

e"nu1rotenoy t longer nnt! nnrrl}\Ter tban the hind wing s. The 

tot'lllel' 1'e vuriously coll'lul'ed in dH'faront specios, tho latter 

a r(1 11'lva riably t l'iIllISL)lll'O.nt. 

'l'~le ltli! vooati<lU 10 eOlllpal'at1vely 'lull devol')[.Iod in 

ll.el."hIlC.1dll, Ulililul the mo..,beNi of other fWJlll1el> Qf 

,,'ulgoro1dea likl:l lilut1dae aud iUcu!1!1dao thQ1'o 11,; no pl'eooat;ul 

ragion ill araeolJld:., .in tug!lltln tJ;Uil ooutu 10 lIell devtJlopod, 

uno ranched veill l'UlinUlg alOI!!; tilt! l:Intlllrior l!W.).'!:lin. &Jubcosta 

fOl'JIl!! I! OO!illllOtl sh,U' l.lulJully with OOata and t!i6tally brat ohlili.i 

into two 001 Ilnd S0l:l. l\lILd1ulI ooa.lesoes with thtl suboosta 
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(Be of' R) tor nearly half "r 1tt! . length , dlvoruea rMIlI it am 

art r sone d1ahnce bi!'urc tes 1nt-' 81 and Ro, oeia. 1Ilr:tIlOS 

independontly from the base an SQon tlrter ito odEill it 

co$lesctll;! ~,1th the cOlllcinod tic .. R fo r a sh"rt dlotance, 

Diatally it hu three l.ll'aneheo liAl. ' 1112 aDd 113' All important 

oharacter obsurved Dy the lautilor ill that tile vainlll &1' as and -1 

ul:lually u.riae troD! II. COJlllilon stdk l>e1'ore Ill'o.lllcb:l.ng 1t1 

Delpilacini wher"lis III Trovldoce.,hlll.1nl Ul is separate, CIlbituli 

16 forAed into two, eUl and CU2 Boon after ito ori"in, the 

tonaer brallob dhtally uifUroato~ ioto CUla and Culb. The 0.1181 

vein 1s two branohed lA aoo llA, they distally tusc together to 

~lvo Q I-vein, a. characteristic feuture of th~ superfamily 

Fulgoro1doa, All the vains of the tegmon exoept CUB aTe 

Ch61'~\cter1se6 by tho pl"'lnenCe of 1Il!l()rlltrlohlae throughout thoir 

length. In eomo they Ii 1'e toulli on e1 tile l' :;ide appoS inc tho 

veins und not ul~ ys ~A the veins, 

Tne hind wing 1s oonllplcunul.l r"r the ullaonOG "It 

m~orotr1oblao and the 6nlurged snul ar~Q, Tho oo~ta 1s 

61dlu.rl.y dbpoacd 1£0 the te~lllon. '.the SUUoolita 1s unbt'anched 

Illnd ruUI;) vorj Q1GU to the OGata, Til!! radius 16 rCJ,lresGuted 

0)' u ainijle V13111, .oasMl.l.y :;U.Doostu , rad1u8 and lIledia all. uuite 

tOl>otner and rutl for a ahort dh.ta!.1oe ailPofj1n~ tho c()sta 

antoriorly. All lntlilreetill¥ :fOe.tuN l)oa~l'vGd by thlll Imthor 

dllr1n~ the prosent invcc;t1gaUolls 1e that in the hind wl.u~s of 

the t r11>e '1' ropidooepual1nl, Ji and (.lul lire fused together after 

I!l ohon dlstalloe !'rom tbe bl1ll& lmd C'lont1.oue ao 11 !lingle vein 
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whlch separatce ae It, CUla Bod CUlb m he 0Ill1s1del'o thie ae 

an importlOnt tut).ll"lm1c ch,n'actul' in OIllPIH'ting thv t r:l.be ft'Om 

othero. 'l'ho branching t)f thll outJ1tal vain is r..lmll r to that 

o£ the tlJt,U16n Ilxcopt tho:lt CUla. C:()(l.lIlIJCOS with tho wodia for 

almol.>t 1tf> cntin J.enl;,th 1..1I;l1nl> SI.I .. d .. tuu on.l.y near tne distal. 

JIIargin. '.£11 firllt sow. vein 16 ullurWlc.bed and the mecontl is 

thre Ll1" uOhttd in DellJbaClilli alld t'tm I:.tr~llOhtl<i 1n :r ro~ldooepha. 
Un! to GU1Jvort the olllurged lUlal area. which i s 01110 an 

illl.,Qrtant 01111. racter 1n f.lepal'~IUng tile tViQ t r1bee. 

'.t gulll. is 8. well citlvel<:lped llo1alCOtized plate ove'r

lapping tile bafle of the humen and IIl()nuly al'tiou.l.ated with tbe 

baae or th ooatal vein. 

Abdomen 

The ubdl)men eonsiuts or elevun aogmontll aoll the 

('l rphl')logy of the !lallle 1 lJim1l6l' as in ')thor ful&fll'.tds, the 

last thToe 9a~m ntu oonutltute tbe term1N~11a. 

'hl'!l!lnal1a 

6incHl tho blillUtallu (Inti thu poatgGn1tal a(lbrJIentB are 

very clooul¥ 65soal~t~d, thay are alL taken to~eth~r for 

descrivtlv ' j,lu,rpou",tI. lihUe a certain alliount ot truc:onomia 

importanoe 1111.1; Cleen attv,cil",Ci in reoent YOIlI'O to tbe :C0l1lalCl 

~i)n",talia. it 1.S (lilly tho llen<l>tuLic !U'liIl:itUt'11l0 of' lU.l:l.ho that 

have reed" d conll1deraIJle I!>tttlIltiOll in taxonomic 1:lIsgreg:lt 101le. 

Roneo thu au.thQr l'l~\& devotud hit> Ilttl).,tion in the prelle~lt Vi'Ork 

only to a stu.dy o£ the rode gelH1hl1a Itl different !llJeolelll~ 
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The male h8netalia ot delphacid9 consiat_ of the 

IUlldlr1ed ninth, touth and ebv~mth <ilitll')mlnal aug~.ant s. Tho 

ninth 60limeut 1s slJca1ulizticl iuto {j, nlora or lUl:is eh1tilll1l1Gd 

r1u., ttl'" £Il1t;O{\.!!I. 'oiIhiob 1b L~ee.t.Ly b"o.l.l~n a.nd dthout allY 

cJ.aar SeprH'dt1~o 1rlto tlilrl.lUm, lfit rOWl or pleura. The py,,01'lIt' 

1)~6UIl Qliludad, ttle opening 10 Known au pyeopheral oponiEIg. The 

poatetlor edt" of tllo P.Y'&o!'Sl" 113 juore I)l' 1&$6 duop.l.y Ollllart:l .. 

nate, th(:J unal elut.lI."",lUil.tlou, flhleh &urroumG the unal S(l~m6nt. 

The COl'tlerll of thlf. el:ltir .. lm~t1on ru tGore/'Jl' leu an~ullll' iIIld 

in some epoolea those aI'O <l naldetv.llly Ifrodue~d. 'rho latnal 

!!til rains of tbe PYltopheral );luning vary 1n obape . being :It rdgbt 

aM cntil", pMd\l.e~d 131' exeu.v ted. The pY&0phel'lu. 1l,1')(ln'l.ng 1e 

USQully d1vldoc' into two a NilS, tho mt'trc l.'Iorol11 IMwl rel;:i!)n 

6ul"t'~undlng the nnl a~ nlent ',md thu ventr 1 arM flr the genitAl 

l'o(lino. :rho anal al1~le which 1e uf)ually pl'ominllnt Stlp ratofl 

the anul reg1 1'1 from the ,.nltd re~1'ln. The genitul reg10n is 

1l1v1\led 1rltl) an 1no,,1' compllrtrnerlt IlCId an outer Ct)lllpr~rtment by 

d1;;.phl'agUl. Tllu o.O$ueaguu lind :ttl> armlluet1veu ure in the inner 

olJwpartruent wid t.u blllnitu.l. :;;t;y.tllu 1Ll thfl outer COlnvurtlU'Ult. 

the velltotaJ.. art!1l or thu ~¥Ilo()",llera.J. (I ... "n,W~ 11>. ljohlut11l\~s 

dJ.GtJ.nctl'y sO).,Jurutgd tro.w tlllil .l.l1taraJ. liJu.J.·~1nll by thlj) v ntrll.l 

I).n~l1l8 and Ul SOUl'" ~onuru a ;.Jail' of dlut 111Qt pllltotl are formed 

on the v",ntral Dordfilr libloil o.ru known 1>.6 !>(;Iu11;d Vltlt(llS 

~MQt()ulr, J,94v). Tile dorsal uno. vont l'a}. Ul!l.rgius 1)1' the 

d1apharllgll1 Ilro lluviuli vI.lr1ouII snape", and tbickeninKs. Tbe 

dorsal mB.l'!iil1 1s genu'rally prOVided ith a. ch1t1niGed I),rml?tut:0, 
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A pair 1)£ ienital stylus or paraIll81'.' lil'e P'l'~tent which vary 

IIlllch 1" size no uh .. pe, {loll atyl..l1 hal:) rlU inlier 11M outer 

1UIU·g.1116 and U uliloul 1l.QtiJ.e . :rho .ujdea~1i aril>ea (1'01.:1 behind 

tbe <Utapllr"liilll Md 'Uheu !;it Nut 1t!> uj,Jex ,Il'J).I0ctli ui)l)ve the 

middlCl of the d01'"al ruur~lu of the 1l1alJhl'Utjm JUllt aoove the 

&ruutul'e . It COlls:Lsts of an e.1aculutocy duct wrrounded by a. 

sheath and panes rit.,;bt tbrou6h Ii long obltJ.nou9 lobe, tho 

aedeagal per1andrum, having various Ilbapes, and opens 

externally at tho gOllOp01'a. Ganoral.l.y th aedaailus 1s prov1ded 

"'11th rowe ot small teeth. The aedeagus 16 IlUpportad at tho 

proXimal OtiC! by chltlnous plutes , the bU£lsl pbtes I)t Pruthl 

(1925). :J:lJe basul pltltlilF.l llava u. chitinous bddgll called the 

basal pl~t~ br1o~e, bearing a aclorotic r1ng, tbe wing ~r tho 

basal plate. Thu ba~81 plate 1~ conneotod with tho ~enital 

styles by U 6clorite termed oa al plute p~)lon~atlon th10h 1$ 

biful'cated distally , au al.'r,u'li, IlltJnt whioh CJ:lQI.IJ.I,lU the iuscct 

to mOv the p~rauur Q ulon« with tho uedu ~U~ . Tbe ua60 or 
the ll.edeaKUfl is ~rodlleed to ilu'dS tilt! unal elat;lIIent as a f.l1IlIJ,11 

$c .Le rite, th aeclefllgal basal tltrut, whioh COllJ:100tu the ... etiO%'U8 

to thu anlil segllJent . A ohlu'uoteri!.ltio t'Olltu re Ol)l)orvecl by tho 

Buthor durin" the prl:1sGut invootil\l>Iti')lIlii 16 tbE) preocnce of' a 

long, narrow, pointed, l'l~th)rally curved 'poniB tiU1de' usulAlly 

l)n the lett dele of' t llo aedeal~Us ololl~ly adprusc(l wit h 1t, 

which 1Iil found only in the t riDe T r.,p 111Iloej?ha.ll[11 and hE! 

considers it as 1m iOlpI)rt11llt tll~<'ln"n1e t!:haracter in eopant1ng 
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the trIbe frolil oth r. the t nth and ~llJvanth abdolllillal 

SOamentll tuaed to form l:l small r11lt;lLte tub(l; t med ... s the 

Ilnal $6g1~lilnt which 11e.; uwrc or 11)88 8urroundet} by the lW!ll 

emflr~.lnat1I)n of tho pytlflfer. The anUII opens "n tho latter 

.ogment lind bel".., or ventrad of the arlllCl, a pl)sterior conioal 

p l'OJ0otl1)1l called the snul style 10 present, whioh 1s 

iilOnorQlly wrinkled Ilull besot \(ith minute hairs. The an 1 

Bogmllnt is uilually p'Mv1do(1 with flne, sometimos two pall'S of 

ventral spineD hleh may be h~rt, produced as anal 1nhoo 

or v r1 lona Ilnd nu.rl"3w reaching in oertil1n genera to tbe 

lower margin of the pygopheral ope1l1nli:. In the speoios of 

till;! t 1'100 1 :rop.idoo~j,lll.u1n1, til (>1.11111 spinae p,..aar to be 

.I.acdug. 

'l:~lft tomale .... ll talia tLre V"lT:Y sim1l&t' thrl')u~tlOut the 

gl"l>UP exc pt mioor VUl'iU.tiQll in willa gon(J:a. In the female 

gonetnlif.l the ovivoaitor it! ,ull dl.lv l() ... ~d uUd r~"TaGellt the 

typicul hQll opt l',)UI3 typo whloh extonds uj)to tho hlud 'l'e~i()n 

of abdo~en or projocts oven beyond thut. The o~lpoDltor is 

oomposed of a bluml aflPluatus, a shaft nnd ~l pall' of' 

.oC9:1oory loi)elll. The basal apparatus o"n51sts .)1' t 10 pairs 

.,:r flm:.111. pllltae, till;! first !loi! ilCCI),Qt] 'l'llv1fera which bUIll' 

ventra.lly the oviprJdtrn' aba.ft. The 1':1. t'st pdr of valvitaI'Il 

is ot')raposerl of Glnl1~ ll.ted plates implanted in the membratlel'l,ul 

V ntro .. b.taral parto r>t thu eif;thth segmont and extendinG tl 

oonddoraole d:l,at t>!10fl oVl.!r tOil ninth ter~um to urtio.ulatG 
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w1th it. Tbe fl8C,)Ili! valviters ol)mpr1rHI small pllltee concellled 

within the p l'Ojectixl!! l·)wu' pnrh of the tergum . J;l\oh pl"te 

of the Iltloond VtI.l.VltCl' 11:1 I;J.rticull1ted at a. point neur the 

"outer1or tlidtl of itt. dorl.>l).l Ulu'l'gio with II. condyle Qrl the 

Vt:lltrul ll.Iargin or the nlutll tel't,:ulll. Thtl .. huft aocH;il.tl;! of 

• pair of medially appou1n6 or artlculat1ns olon~ated plate6, 

the first valvUlae over a ~eoo~d clroov~cl plate, the second 

valvula!:). ~Iley II.r. oOIlUElcUd to ellch other uy a l:'ld~e .. flnd. 

gro{)ve a1'l'll11gellltlQt I th I:lceoad valvubll oearing the [Oidies at 

the lateral marginG whioh fit illto the cnrrospIlnd1ng gNl'lve 

p relent at th illner s1de or the first valvulae, fOl'Jlllng 11 

cnnnl t'1)r the passage or eggS. The 1'lret valvulae axt end 

latGrully vel' tho IHwmd fot' a OI'lnJ!lldor ble d1stuna beYl)nd 

the grooves thus IItT.'enE~thetl1ng the fl.rtlculaUrm b.tft~,en the 

two. Medially they are articulated to e ell nth<l1' by e. 

t'idUe .. and-tp'')ove <ill"1'angamant, on v hul 0 dev loping a t':!'dge 

untl ita mate fanning Ii cf)l'relli!'md1ng ,ro'lV". The b~J,se I'If 

oach valvula 111 produced into two NOll, tbQ t)uter one 16 jo1ned 

til the first; v<llvlhr W\(l tb" 11111131' On., i"uI>UO wJ.tll tile niflth 

terguUl, J:h& outer tlurfliCil of ~uoh vl.IlvuJ.a 11;1 cO;J.l'ae from tho 

1'o,1on ,,11l1r8 th firlit uud aeO()llCJ v .• lvulilQ ~rt1culatu to the 

distal oud. Tho secOnd vulvulaQ I).r~ hlgl1J.y sclo1'otized and 

nl:u'ro; dOWll tOWI;IC(lS the dilltal end. i\llterlorl.y lt 16 

QOl'ltlnu,)ulI ,dth till.! iJ!1S0 oi' tt~e SElcl)ud vl:!lv11'erl:l. Dorlslllly 

it bearo serrations GXhlldinG more tban halt' ()f Utl len~th 
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whioh fucil n ates to piorce the plant tl Due f.'or tlllpllslt1i:1g 

06'S. The acoo8B~ry lobes ot third v lvulae are paired, 

sclel'otlzed, fl tto.!lod blut'lo-lilte at 'Mlotu rea art.toulnhd 

s!lte1'iol'ly ttl tllu seoond villlv1furl:l t ·'l'#fll'do the middle just 

vcr,trul to tilt! Mod.vlo. l'llu¥ ~xtoud dl .. tull,v a little beyolld 

trIO t'irat vulvulu.1:J and J.lrO~l:Jot t.ue (lv1vol>ltor bet'"eCll their 

inuer corlcan [,;1011'1' ces. III aomo I!!ulleru lUte .ii~~£Iag.rum.fl. th 

third valvube ure hlli:llJ.1 (hlvoloJ,lea and cover tho 8e?~nth 

sternullI to a air-eater extent, In IIlI'AI'lY 1)1' tllO deljJh lc1ds 1t 

hue b en ousorvcd that the ieventh etern1to b~tl.ru a &mall 

SUiJ(,onital vlate root1ng aller the buo of the ovipositor. 



Ill. TOIQQQ;lg studl,p on lnd~iA Dplphugid •• 

Tho subtam.1lies Iltld tribes menti()llOd in this contri

bution can be relildUy recognized by tl'~e following key 

(ad l' end C.i itfIU'd, l.i~). 

1. Spur subulato , cross oection 
circultll' or IUl(lulart apex acute, 
withou.t teeth on aid ••••••••••••••••• ASlRA.ClHAE 

-. Spur oult rata or sub.-cul.trat. 
or thin, with Qr w:,tbout teeth 
on hind margin ••••••••••••••••••••••• DELPH~ClNAE 2. 

2. Spur oultrate, thick, oonvex On 
both sidos, or slightly conoave 
on ianer surface V/lth teeth on 
hind margin ••••••••••••••••••• ~ •••••• ALOHINI 

-. Spur thin or 11' thiok thon with 
no teoth on h1rid mar",ln ••••••••••••••••••••••••••••• 3. 

3. :.ipur thiokl OOllCBve on il.U1er Bur-
face, marg n wItllout toetb ........... TdO.PlOOCEPHo\.l.llNI 

-. ~pur thin often teotiform hind 
tlll1r~ln iib 01' witnQut teolh ......... Ill:!LPi.1AC1.U 

Among the mater1~1 before the author there are no 

repreuentat1v,s of tne subfamily ~slraclnae and the tribe 

A.loh;~n1 of tbe aubi'amUy ut1l.phuc1lltle. 

This b 11 emall. tropical group comprising very few 

genera. There are !leVen d1et1not apocioe before the author 

th t can be 8sfiigned to this trIbe. Theae prescnt vel", 

t'emarkable dlffel'oncea oet\,een thomeelv0i9. .1u(le111& f1"Om the 

ohll raoters th'lt have boell used by other ?{lX'lters for gonol'io 
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$eKrogatlO~Gt thev owo be p~t under three d1stinot genera 

inolud1ng a now gennu proposed by the author. 

Genus I f'IlNh1t& Distant 

Dhtllnt, 1906, lilua Ur1tl,gb .1I1dJ.A. i I 470. 

Large. robust to'l'lDs. lioa" nl11'ro"o'" than pronl)tullli 

vertex lIlU'ro'l, looger th n wide, later~lly etl'Ol1€lly ddRed, 

trons narrow, obliquely widoned to elype\H14 tI1'6t Joint of 

antennall very lo~ ao,1 broad with'" eeotrul ridge, laterally 

obl1quely reolinod, seoond joint barel,y hlllt the lensth ot 

f'1ret, thicKened but mu()l~ .uarrow rJ hInd tibial apur long, 

flat, d~vold ot evi~ea. 

~he two &p~c1e ~1th th uthor m~1 be a&~~rQtud on 

the basi~ ot the tollowl~ Kall 

-. Postero-ventr&l wargin ot py~ofer 
4-1ob~dl penl$ guide sickle shaved, 
aedeagua and gun1tul styles m~eh 
longer than DMad, thG tormer 
rourldly hoolted ut tip .................... i!. ccrv1U1 

.... Poetero.ventral margin ot pygofer 
bllobed I pOTl16 g~111e only slightly 
bent aedeagtlS and genital styles 
relahvely Dlucll shorter in ctlmpe.r1. 
son tt) its w1dth, apox of aodellgus 
hQmm.r-Bhap~d •••••••••••••••••••••••••••• £. i~pd1naQ;. 

1. ~rpblts gery1PQ Distant (Plate I, Fig. 1) 

Distant, 1906, ~ ~ ~, 3 ~ 470. 
II: 

gglouuUon* Gelleral colour light Ochl'lioeous brovm, 

lower halt ot tro.u~ aud ~onao distinctly ~aler, upper halt 



Fil, 1 

Fill. 2 

PL~TE 1 

fy,rgll'~1 g'alD~ Dbtant 

Purgh1~1 a:»mllp'Ge~ D1Bt~nt 
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with tueooue mottlingl fore and middle tarei tueoouo. 

Tegmina hyaline, cubital commissure ond veins d1~tully 

progressively tuacouBI basia of h 1rs of all veina mottled 

f'uBCOUS. 

~, liel:l.d S~lllll, di13t1uctly narro'IVor than pronotullt. 

~yea k1dn~1 ehll~ed luterally. Vert~x elQn~ate, about 1.3 

t tenes lonuer thtl.ll blisal idth, apex VI-lJh41IIOa on accoUllt or tbll 

woll. i1roJect1nt: median carin., !1,uroWtlJ:' thu.1:I baae, proJecting 

in tront of eyeli, lateral JIlII.l't_:1nS ahallowl.¥ ooueave, curin/ •• 

t ion ot1'O"& fOI'lllil1e deep rid~es, :t"i1ha.ped carina feeble, wb

medb,Q oarina. prominent meeting at ext 1'ame apex enclosing a 

d11!1b11)nd Eltll'ped e 11; bll!3e.l eOlnpll.rtment wider 1n hind margin 

than median lenjtb, lateral m rgin elevated, diviaed by a 

feeble median carina. Fr.ons elongato, n!rrow about 2.6 times 

l.ongoT thuD ma.xifllUm width; 1 toral I:!lL\'r.ginlil shallowly concavo, 

apex w1t1or the.o base; c'lr1notion strlm(l , median snd laterri]. 

qarinAij form deep ridges, olYPeus broadly triangular, baso 

elltht1y wid r than apex ot trona, tr1o ar1nate, ntennae 

elonkate, basal Boament lnne, flat, o~r.l1ke Qbout 3 times 

loul&0l' thlUl second, fI(lcQnll ecgllllJut f:l1l()rt, not so flat e.s t: i:rst. 

Prouotum nurro , poster1or mar~1n doeply inoised, tr1curinate, 

ll<lteral oarinae elll:Ylltod, eliKbtly arcuate, reuchlug hind 

l!Iar~lnl IIlEltlouotum about t 1ot! lOlli$er thun vertex und .,:rCH'lotulU 

tQt;etho:t', trl.car111ute. Hind basitllraU8 slightly lon~(;)r than 

otner two together; Ca.lOll:t' sol1d, tlllt, aCUIIl1ntlte , Sho1't er than 

bas1tarGlltl, without teeth 011 hind border. 
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Hlle nnetallAI Pygorer ll)nget' than broad, posterior 

opening a little 100go1' dorsa.ventrally tbllll broad, ventral 

lOargln praduce(l into a lobe forming a. ahleld covering basal 

portion of genitul styles, apex dlvidad Into four lobes, the 

median pllir t 1'lanlllu11111y acute and l.ater¥l. pair broadly 

rounded; anal an~le OAt1reJ 'd1apnTb~m 1thout a~ ~rml1turel 

aedEla~l1a fonDing a bi~zare.WluVed Iitl'1.lctl1ra , BOIlIClwllat l1~a 

donal pllirt of the head WId t1'll1l~ of all elQphant. lateraU,. 

eOlllprSIHltld, broad at balle, narrowed IIp:l.cal.ly, slight bend 

in middle, turll.1i dorblid, a dorsal tooth about middle, Ilp$X 

bluutly rounded 1).11d hooked, direoted ventrad, A 10nll narrow 

sl0Kle.shaped penis guide, pointed apiol.lll.l'. or18lnatitlS 

dorsally from tho luuar due ot tho pygoter, l'oach11lij the bll.8e 

of' genital styles. Genital etylee along&te, laterally 

cOlllpreeeed, upright in pOSition, slightly narrowed in middle, 

apex poInted, (loverl'od with ml1'1lte haira on the poster1or 

margin of' apical balt. Anal 3e~mont a~ 11, ring-liko with 

dorsal plate elong1lto, obliquely produood laterally with a 

bluntly pointed apux, devoid of spi11IJSf anal style long IUld 

f'lils1£orm. 

Moasurpmgnts. Le~th. 6.00, He~d. 0.78, 

Pronotwu • l.oa, Antenna - 1.25+0.61, lUnd tamsus • 0.66*0.64, 

Caloar • 0.521 Xe,mcn • 6.00. 

t1AAerMl !!X!iJlIiDGd. 2 ex. from NPC, 4 ex. from 

COimbatore. 



2. Purobih &moUpacA" Diatant U"late 1, 111&. B) 

Distant, 1907, ". iPJlthl ll iilul. t 43 • 10 • ... 

Sl 

CQ1QUratiODI Qvobrdl colour ocnraCti~s, rUeD oarm1~e 

red to posterior ular6ill of eyes, then cretaceouS white to 

clypeu8! anterulae tuacouu, l.~e ochraceou81 fore ~d middle 

1eg6 etriped witb blaok, apices or tare1 black, Tegmina 

byaline, venat ion spotted witll i'uacQus, marginal spots largost. 

lAlal General char' otere more or le~s sa~. Q6 in 

t. Q8ty1na. Body slightly narrower, basal oompartment ae 

"ide &iii long. 

HolO ,«netAlia. P,anter ring.shAped, ollghtly longer 

than broad, posterior openlns 8 little ll')lller dorso-Yl'Intl'ally 

thall broad, ventral martl1n deeply bllobad cover11l8 the b sal 

portion ot par8J'll re8, lobos llro"dly rouwJed, d111pllra"m with .. 

out a.n,v a.rmatul'$, a.edtia~ue IlIhort, nroad, harJllller-sh.llped, 

laterally oomVre6sed, slightly n~rroVi ablws the baoe, basal. 

angle produced vOlltrad, ~ol1ovorc at the tip of vontral prolon

ll'at1oJl a.t apex, penh "u1ds elOllgllt a, IIUrrOil, po1nt od apically, 

ulillhtJ.,y curved ventrad, olosely Ild,ilreuaed to tl10 lett side 

of acdee.ilus. !.Ionihl styles short, broad at balLs, narrow 

apieally, basal inner angle humped, minute hairs in gr~upa on 

the 1nner aJld ouhr border. And segment s!!lllll ring-like, 

dorsal plate very long, obHquely prodl1oed lateTbl11y, tlli)void 

of any vent ral spinell, anal stylo ohort, tull1f'Ol'ID. 
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MlliwfiljIvntaa !length. 6.801 HlIIl1d. 0.63 1 

Pronotum • 0.911 Antenna • 1.3~O.61, Uind tarsus • O.~O.55 

Calc r - 0.501 Tegmen • 4.61. 

Waterial QJtU1n1dl One ex. male from NPe with the 

locality data ".Barneebefh DerJeeling, 3,000 ft., Oct. 1906, 

1I.U. llann". 

almll , Trap1doQlphlll.' StoJ. 

Stal., 1855, ~. 2Xgllska• b~. ~. flut., 12 J ~3 • .... 
Delioate fo'E'llls. Uead n 1'1'0'1101' thaD pronotulJ1l vane:! 

tl1tl11nate, L)l'tljOQUog in front at eyolI I tacu longer thun 

broad, lateral prollotul carinae conQaVEl, meetin&! hind marg1nl 

antellnae ahort terete, a.llllu..l."u'f tioial spur solid, flat, 

devoid of teeth on bind border. 

~h" tllree l:1.,eOil)6 borar", tho author lila.}' be separated 

on the basis or the followinij key. 

-0 

-. 
3. 

V(lrte:ll in protUe distinctly dl:)cli. 
vate vontra4 •••••••••••••••••••••••••••• t. tgP51xi 

Vertex 1n profile straight ........................... 2. 

lntusoation 01' win&e forming dint!
not banda. in addition to three 
spots ••••••••••••••• " •••••••••••••••••• t. lut'QAB 

Only threo spots wlthnut muoh 1nfu-
scatllln on wings ........................ 1.. §l"notl;i 

'hgpidogephslA tapUYI (Dbtant) (Plate II, ng. 1) 

Matsumura, 1907, ~. ~. Hit. Uungar101 •• 5 I 62 • • 
• ~ festus Diot ntt 1906, fJmwl§r1tbb ~, i 

~78o 
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. Col"unrtilUIl Gonerd cohur dark.er. Head, pro- ani! 

meso-nota and middle of fTons greenish blue; o~rinae tine 

nnd lighter, medl~n onr1na from t1p of vertex to sautellum 

bordored on outer s1de by a streak, apex and b S8 of trone, 
T\ 

clypeas. I;;cnae . pro. lind mello.ste~ and abdQmen dortlally 

except for a basal baad dbrlt ohocolatl:l llro'l'ill. Antennae oohra. 

oooua brown ~1th tu8COUS anuulations, lU~8 IUGCOUSI teHmina 

dar~ Cuacous exoept tor tb ba.e~ ot an~l veins Ibl~l are 

or~am1 gr~on and with hya11ne patches alona thu distal hal! 

or thv anterior. and apioal borders. 

l!:I.r4a. lleud narrower than pronotum. EY8s ren1fOl'a. 

Verhx el"ngute, trian&ultlr, 100£01' tha.n broad, broadly 

ceyn1cul apically, prey3eet1ng 10 front Df eyes, trio~r1nate, 

lateral oarinae ridged, median Oar111& simple, Y-shapeo e 'rina 

abOtHlt, frona el<'lng >l.h, about 2.5 times longer than maximu.m 

wi{1th, latel'ol IlIlJ.rglns strongly arcuato, trlc~rlntlte, Clcdlan 

carina almpl I in profile distlnotly docllvate at basal third; 

cll'pells tr1angular, tl'loarinatol antennae ahort, tC!rete, first 

segment annUlar, sllcond about t~liee the lellt!th of Urat. 

6'l"(UlOtum !larroYl, post"rior mal:'j;;1n Inciaed, trJ.olll'inats, 

latoral c~rinue sliBht13 arcuute, att~!ulng posterior margin; 

meaoflotum &(1 IllI.lch or 8111t;htl.v lOI'l~er than vertex and pronotuDl 

combined. 111nd badtl.ll'sus longar than the other two togetherl 

caloaI' solid, flat t iObort e r tll~n b&s1tu.rsua, without tOflth on 

hind ItIlu·g1n. 



11". 1 

Fi1. 2 

~roQidqgBQhila !9StiyA (Distant ) 

t ;roDidog cQbalA '~in§t8. (Pbtant) 





Ill' KiQitAAlal ~leof~r r1nt·5h~~Qd . longer thaD 

broad, poshr1or oj.l(m1~ lOIlll(ll' ilOfllo-voutiral,ly tl:lIU~ broad, 

mcd.t.o-nntral I,Illtton.l~o ilrol()AUat,101) with ita apex 

1>1101) d, lahl'O-vent rill margitl 'N1th 11 ojlinou$ [.I "'00eS8 , ens! 

omar~luQtion narrow, PQinted, dir~Qt8d inwards, diaphragm 

delicate without an)' al'll'lilture, Aodeaguo long tubular, curved 

lith pointed apex, a latenl apine baGitUYJ a !JbOrt Ml',"COVl 

pointed peale guide on the left 91de, claGGly udproase~ with 

it. Genital stl1e~ short, laterally oompressed. basally 

n rrow, curved and "irt)(lt()~ dorsad; A metUan elongate finger .. 

Uke procClSS at tho inner margin , ap1eel half sUe:hUy PMlld, 

tur.nCld laterud, apex trunoato. with a Bh{)t1:, lluttl)l:l.l1lte 

p~ooee8 near the inner nn~l having a bUlb~~s head~ an~l segment 

broud, n&rro~. apical m rgin ob11qaaly cut, 1~tero.ap1oBl 

anglos devoid of spines. anal IiItyle I:Ihort, obl(Ul{h 

Ja.iifdAtM0ntil J..u.!llilth. 3,50, Ueud .. 0.58, 

.P rOllot\Ull .. 0.85J Antelma .. 0.10+0,161 lI1bd tl roua .. O,3S-+0.3:1.1 

C .. lolil' .. O.~4i !ojilllen • l:!,30. 

4, Ttpp!doQephalt 6i&A!lh (D1etant) (Plata II, l~J.i. 2), 

Ku11', 1921, ~, Wi1J.un IW;.. i.12g. •• " J 480 • .. 
.. Q rch"~mlil ~ifnMe L)it{tilnt, 1912, Un. iWt. lkIt.. li..1.a., 

8 i I 192, 

Colournt1!2111 Oener!11 colour oohr~lee!)US, olll'il'latlons 

on vertox, pm .. illIil meo".l'lQh pale white, bnrdered with nrll't'OI'f 



brown linesl tJOns and genae reddish, carinae tint oTani' 

yellow, olypeus and bndy ventrally with testooenus tinge, 

antennue ochraeenUB I wUh brown armulllti('lool lega crtmmy. 

Togmina pale shin1ng oehT ce"ufI; t If) tl'1l0live1'tlely OVllte 

i'1.lBC<")UIl p'~tcheB on the 11180 IIb)ut middle I)f apical haltl 

slightly entumed al<"log voins, 

lluJlIl General eh ructer", morc or less same 1).8 

t. £!WtiX" Frons shield Uke with ajlicd bordal' bra dly 

rounded I 1n pl.'o1'1J.1a !rGnll tl"d,i¥ht 'Without declivity, elYjl!i\ls 

ou1"Io(] vent rad. 

il~g ,onetul141 PIKa/ar r~.6hn~ed, longer than 

!?rclIli, poahr.1or opeJl.1r~ lMger d01'80-velltl'nll,y than broad, 

a media-ventral !!hart. atulIIP¥ proceotl, lll.tel"O"Vlutl'dl l~aril1t\. 

without spinous prooess, anal e&ar~intl.t1oll Pl'Odueed, tUl'noa 

inwards, diaphr gm delicate vlitbt,ut any armature. Aoc1o~gue 

l(lng, tubular, curved, bliB81ly brnud, ne:rl't)wcd distally ettcUng 

in Ii blunt slightly flwollen Ilpexf Il long narrow, curvet! penis 

gUide bUlilly I1I90lhn, pointed at Up, cll)sely at!pl.'()sl:lod to 

l.IedoaguBI genital styles short, bterully ot)tllPl'SSllfilO, broud 

basally with lnnor angle prnduced to an el~ni te opine. medially 

narrow, sligbtly tdoted, apex trunoato, inner 110£110 !lroducod 

1nto a lol'ijoJ narrmf ilroCU8 w.1th a blunt heud, ourved bterBllf 

1'1lIl1 lie~lIIeut sillall, b l"O(u\, ap 10!.>l. (ta rg in nb.L:l(\uely cut, 

ll.l.tero-aploal &U6.l.aG Q\Jvold or ~~l.Iloal IUlLlol fJtyle f.lhort, 

oblong. 
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M,a wJ'RISlDli a I Length. 4.40, nORd. 0.'76, 

Pronotul!I - 0,911 Alltel1ll8 • O.OS+O.18, IIind hrl.lua • 0.36+0.28, 

Calcar .. 0.31; TlJllm"'tl .. 3.40. 

6. tropidgc;eQhlh J.u,teQh D1stant (Plate III, Ji'1&. 1) 

Dbtant t 191~t ~. "", bt.. 1UJ1., (S)k I 193. 

CjQlg!1W'~' Vertex, aJtooo cd ll1eso-notli IIIreenian 

ocbrUQ(iOuB • .l.aterlll IU'Qfl.1l of lito- and Illeso-noh, bu-sal t\llo" 

t.hird of tl'Ol1t! t torei ZiJld r~iddle le,t; W'lcl hind tibiae inCus

oated, aViclill thir<l ot frons, clypeufI, genae , proatuUIII iUld 
Gl" 

bind femori;l. dark t'U9COUBI all cul'1IUUI slightly bO~d >t1tb 

tUBCOUG 011 both Bides; antennae ochrllcClous with annulat1()nsl 

body vent rally crealllY. TeGmina palo, f'usoous brm?ll, 1rrorllted 

with greyish .hite, an irregular tr~nsveree macular fasoia llear 

middle, n cluster of about three dark spots immediately beyond 

tho tranaVO~BO rase! , tusoouo along vains in ap1c~ balt, 

leav1ng hyaline IlrOV. in betweon veins ut apex. 

fgml Gen..,tal cha1'a.oter!> moro or 10llu Ilbme os 

t. tplftlYAl. ~' r()08 in profile etr~1Hht, clypeu& CUNOO ventl'ad. 

MlIl,g ggAtlt!llJ.ill r''y~Cii'er rir.ll,{-shaJ,lod, lOI'lli~r than 

broud, pOllterior o.,61lillll longer dOl'llQ·vGnt l'tI.l.ly than urond; Ii 

IIlElcUo.ventral m.1Jlute conical ~roJilcti()ll from lnu1de tho 

ventral border, lauro.volitraJ. wa1'~lfj w1th a 8jJinuoU6 lll'OCeSa, 

anal elllarglnaU.,n nrur()w, turnllu lnwardlll diaphragm deUcate 
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without any armature. l\od.aius long, tub I.lln r, curved, bss81. 

third broad, rGot narrcyw curved with pointed apexi a $h~rt. 

narrow, ourved, pl)1nted penis guidlii olo&oly aopr$8sod to the 

aedoUiusl I:!tlnltal styles short, laterally ClOJllpt'I!lI;lSed, llasI1Uy 

broad l'lith I:L 6iJ ine at lnne r angle, loed ially narrow, slightly 

t'lt1Bted Vl1tll a apine on tue inner border, a., x broad(Jl', olltor 

au"le broadly roluld, imler corner p rodUCllld into a long, narrol'l 

process with a bulboUil heM, lUIal ealila.ent Illllall, broad, apioal 

marc:1u obliquely cut, llJ.tllro-a .. 1c~1 lUl~lell not jil'oduced I anal. 

otyle long, narl'O~. 

U8uu:rementll .Length .. 3.30, Read. 0.44, 

Pronotu~ • 0.66; Antenna • 0.10+0.21; Hind tarsus • 0.36+0.391 

Calcar. 0.23, Tegmen. 2.53. 

"'&tariM exwniailll 12 ex. Clolhcterl froID L'olhil 

10 ex, from Uauhatl. 

Genus I f8ratrgpldogcghal., nov. 

H ad narrower than P1'01lOtUIlI. Il:lcs renifQrm. Vertex 

turbina.te, e10J1t:l;ltlil, pr()Jectl.rlt! ill front of eyes, latoJ.'al 

wtlrg!na elevated, :t;.a.haJiled carlul!. !l.ulJont. ",'roJ}!1 elon5utl), 

lat oral. ed~(H:1 arcue.te t median CilI'llIa. ridged; lJ.nt elltlae It)og, 

oylindrical. about len~th of facel flrut 6egm~ut about two

third lon"th Qf tieoo!ld, vronotum narrow, l atel'l!l car:lrlao 

J'o~chlllg postor1or .oargwi lDelllOnotl.1lll ~li!ihtl.v longer than 

vortex and pl'O.Mtum (lOmb1neO, hind bllsitarbUG longer than 

othor two t"getherl spur "hort, 1I01.1d, flat t devoid ot teeth 

on hind border. 



FiJi. 1 
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'l'hts genull dif£era from 'l'l,ulidosflj,lUW by the oOID!,)llra .. 

t ively lollti, oylindrical utltOl1ll<lO lind 1'l'ora .(U'~gl'~l!;iW! by the 

turbinat~ vel~ex. The t 0 s~ecies uefQl'e th~ autbor may be 

oepurated by the following keya 

-. Vertex rolt;..t1vely long and ntl.rrGl1f, 
lateral oarinae of pro- and 111&60-
nota slightly arcu.ate, apex or 
teli!:m.ina round ....................... e. xiridule., lip. MV. 

-. Vertex relatively ahort nd broad, 
media.n oarina of pro- aM moso
nt)h bordered with brown linoel, 
lutoral c81'1oa6 more ourved, apex 
of' ttlgmlna diBtlnotly anglllate ...... f,. ijjriUlh sp. nov" 

6. P~rDtrnpld?QaQhala y1ridu~" ap. nov. <Plate III, Fig. 3) 

C!)lOUl'!)tloQI Vortex, pro .. lind mello .. nllh yell()wleh 

gruen, trona lilld olypeu8 "X'eOll, llollae I'lnterlor tl) eY(l<s lJI'detl, 

l)Oshrior border beyond ocollus til arda clypeua <)l'llnge I 

oe.,;1.11 orimson. eyau . l'lhr1ar hl1J.t oran~c ~ po ttl1'1or ha lt' 

!<::rruliiuElOUtlf I>Wt llUlAliI OOllX'UC(lOUt> grllc.'lll IJith browll Bp()oztlesl 

body ve.ntrally pale ~l'(lesJl loc,s I}tl1l1d. Xcim111li hyaline, 

venation spot1;ecl wlth durlt dotu all o.luns. 

fsLml lJelleato form. Ih~ fl.d n!n'ro~ler thtl.n }.>ron()tum. 

BYGO reniforlll. Vortox trialljlular, lOllgel'than baGal width, 

projecting in front of eyos, lateral margins elovated; 

t1"ioar111!lt&, Y.tI})l.Iped oarilll!. and basal O()lllpo.l'tment absent, 

fl'<'lns olongute, lIBl'I'()W .!lhnut :3 t imen longer thlln maxintUi!l width 
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in 01ddle, bus. ntil'l'Ower tha.n apex , btel'al ,murginli convox, 

t rio arlllate , median 0.11'.1&111 ti1lllj.lle \l'ltll Ii v 1'1 "mall erolot 

at b!1lJo, C)l~lI~u t rlall~uJ.ar, trlUoll'inatel liI.otcnnl!.o long, 

cyJ.1ll1h'!Olll, basal tlOj;Jjjeut sn.,rt I al.il)ut tl-io.th11'd longth of 

seeonli. i:'ronotum ilI;I.rrol'!, diGe fl ttened, triC tH'!nlloto, 

l~hr;;Ll carinae ul16htly urcul;ite,. reaehinij pot>hrlor llIar~ln , 

mesonotum eliiotly lonKer than vertex and pron~tuw cQmbinedr 

hind badtn1'6Utl longer than othor two to"otnol', OfllCIU' solid, 

flat, ahorter thnn b~91tQr6ust dovoid ot any teeth on hind 

margin. Apicul. IDllrgitJ of tagmiD$ rount'l. 

IiIn!Nrem~!lt§' Length - 3.80, Hilled. 0.45, 

Pronotl1l!l ., 0.63; Antenna - 0.11"'0.17, Hind t rf;US .. O.39"'O.3~J 

Calorlr .. 0.25, l'egraen .. 2.90. 

Material 81111.1111QI12t U()ll}typc female, "Inside lamp dome, 

I.A.i~.I., lie" Dalhi, JUlle'70, Call. K.V. MWllIaon". 

7. ea,ra,tropldocp!)QlU.8 utr1atilA, Gp. nov. (Plate lIl, Fig. 2) 

ColouWlon, Vertex, "ro .. ~jnc1 1ll060"Mta crea.rny f~ith 

a tll1~ht I:ttlfltlish tlut~ medlun ~ riua DOl'derilo \',1th ru~rrf)li 

bJ.'Qwn linea except Oll the vertex! frons, cl'ypou6 !Uld genae 

alightly int'llsolll.ted, median earilui of frolls broud, creamy white 
er 

bo~d w1th DII'VIn lines, antennAe pal. 'yellQ'" vlltb bl"()WQ 

annulat il'l1l8J body "Iont rally groenisll yoJ.low; 101;;6 ochl'acCitous. 

Tegmina Ilyaline, vemltion creamy III1th tusMua band along veins 

1n apical httlf'. 



lam, aeneral ohal',oters mOl'''' or lel>:J a nl$ 108 in 

j!. ~dIiQij.l.l. VtJrhx relatlvw.y t>horter WlO ol'Oader; mecHen 

cll.rlno. frolll vertex "to l$outo.l..l.tUll comp t t1ve.l.1 I.>rolll'lOl'J 

lliLterul CHll'l!latl of pro- (lnd 1II0l)0.notu ilIOl'O curl/od, aptolx at 

te~minB d1~tluctl¥ an~U.l.ate. 

MO§§I1,relgntlll Leo,th .. 3.50, Jiead .. 0.53; 

ProlllltUlll. • 0.74; ~nte[lj\Q - O.1~O.18, iiind tarl.lll:l • O.3a.O.32, 

Calcar. 0.831 Tegmen. 3.00. 

MotorIAl tlxllnl0.Q I Jioll)t,vpe ramBle" Insit'le lnl2lp dl)l!le, 

1.A-.Il.I., liew Delh!, oilHlE,'70; Coll. K.V. Mammen". 

Tilli:lE I Jl¥)LP!1A.C In 

Tho l!l!\.1ol' portllln of dalphacido collected from thIs 

coulltry b lOlltlll to tn!S (1l'OUP. They prUtiiint verf remarilable 

dittur ncell bet'llven thomselveB. Thore ure 3\1 dbtitlct sll~c1e8 

b tore the Ililthol' which fliJ.J. und.r to1u tripe. Twenty or 
these aloe u.Lreudy recorded 01' which ~ 1:1/0) OicHI ar& recorded 

for the first time !roaL Lndia. i\8IlUl:Ulln" spocietl 1'113 non to 

sc1ence. Out 1)1' thl'lOI 13 could be Ilsaignod to III ready krl()vnl 

gonera, 6 opccico could not DO placed under any of the Known 

genel'n and hence 4 ne. tlenerlc: nUllI(lfl are p ropoeed herein. 

Getms , r,w!!trk,lnsiella, ty)v. 

Stout built fonna. Head tilhort, filstlnctly nll.\''t'I)W0'l' 

than P1'On , tuJltI ve'l'teJr sll..,rter than basal WIdth, s\1'btnelHan 



carinae not meetiDG at .vox, lateral oarina. 01 vated, frona 

ilui.lruotaugulur, louger than ide, trieurinute, forking ot 

meditlll curUl1l tar Dillow tI/lt:&, carinae fol'lll deeAi ridges, 

olypous subtrio.nlSulur, trical'irlateJ antennae lOtlg, flattened, 

first segment long, el1~ht1y brouder avloalLy, euoond 6e~eat 

HoG long 01" cli~htly shortor thlU'l firllt. Pl'On'.\tulll narrow, 

tr1olUin!lh, lateral 0&1'108e oUl'VQd, not re'lchlng hind II! rginl 

!11(lSOrJl)tull1 &a lonl(. 3.8 vertex an('l P'l'l')llotullI tOlothe't'l hind 

baoitBl'SUS lnog81' thnn I')ther twn onmbined, oaloar tl')liaeo~us, 

aouoinat e, llIan,y t<nthed. 

This ~eoas difters tI~1lI r@rkinI1el~1 by the n~rrMV 

head, nature of anteunae od thd turcntion of median frontal 

carina. 

8. fil'JiRUk1n§.lglb QQ1,mbratoQQM1!i. apt nov. (Plate lV, Fig.2) 

QqlOU1'JUQOI Vertex, pro .. and lIleuo-noh hllllYI frons 

and &enac boyond level of oyee oohTuceoua, baslltly more 

1ntusoatad, first antennal segmont oobruoeoua, 81(lond more 

deep, body ventrally and legs ochrllOeOl1D bl'mYil; tegmina light 

fU8001119, venation bl'OWII. 

lnml Head dist tnotly nnrrowcT.' than prnMturn; w,rtex 

brollur snortex' than basal ;v1clth f lutaTal mf.l1"1J1ns shallowly 

ooncave, clavated, posterior m!l.:rgin t1.'a l'ISVel'lilcOl, apex emfJ,rgi .. 

nate witb flubll'lfJCiian carInae prow1nent, leas wiele as bll.Gei 
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i'ii. 1 I A a c .. W11lge and hind le8 <'It Dolphac1ni 

B &: D .. WilliS and hind J.O& of '1'l'opldoaephlll1nl 
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c rination iltro~, :l-lIha~(td ourlnt.l dllltillot, Gllumedle.n 

carinae not I.IIlIot:luJ.; a.t apex. bllual comO)artclent idol' s.t hiM 

lIlal'l:i1n than 1Il11611ln lel1ij.thS frons 61J.brectangular , about 2.5 

times 10llgur than Jl1llxiJnum Viidth at 10 81' murgin ot eyes, 

lateral margins areuuh , CI{r1nlltif)fI &trong forming deep riagGEl, 

median carina forked far below oyon, ab~ut two-third frOM baee, 

deep fUrrows Qn lthoX' a1~o Qf median oarin~1 ol~PQu9 aub. 

t rillngular, convex, trio!lrinate I antennae long, nnttelled, 

reaching baynnd elypeusl basal aeemcnt lGng, slightly brand or 

apioally , about 3 '101'11 lllnger thlln Wide, $Ml')nd segment lon~. 

bluntly rounded, as long or sl1«htly 8h~rter than first. 

Pr~uotum n~rrow, bro a, wider at b~ae than l~ng in middle , 

p06\er1or JL6rgln inCised, triearinato, l~hral ear1nao (l1vori

inKl,? curved lutero.ouulla.d n"t III ",Un.,; hiud !IIar~inJ maon!lotum 

au lOIl~ <.L$ vertex fllld ' ptouotlUll COJuo.i.ued, ttiour.tlltltu; hind 

btu;1tal'IilUIl lou~el' than I)tiUH' ho togetb<Jr, oalcar foliac($OUB, 

Ilcum1l1atl.l , 110rtGt tllEln lIat>itarliulI "it}} i::(l-2? teotll on hind 

marilin, 

H8I§l1rcmant~u Lonjjth. 5.56, Halld • 0.76, 

P1'OI'Iotum .. 1,24, A.ntenna • 0.6010,46, Hind tarsus .. 0.684'0.40; 

Cf11car .. 0.48, Tegmen .. 5.00. 

)!at't~1l1 lX!\miDod I Holotype fomale " 11191110 l6.rnp dome, 

C1l1rnblltore, Nt)v •• Dec •• 59. CollI a.A. Agarwnl" ~ PuratYV0s1 

females, 2 ex, labijllecl A~ the hol~tYP8. 



a.nu. I eArk~n8i,lll Klrkald, 

K1r~ldYt 1903, gntpmn~Qgi@t. 36 'I 179 • .... 

03 

Habust tOl"llls. noad as 'Iliac or slightly wider than 

pronntnml median frontal oarina bi~rcQte9 about one.third 

hom bue, A.ntennae tlathned and dU&t.d.. ba.aal. S6iment 

tr1"ul~1.\1(lr, apical IlIEirg1n Dl\1oh broader than buse. 

Tbe tour Ilpea1elil betorlJ the author can bo separated 

on the basis or tno followlQ& key, 

1. P1Kotor witb a $hi~ld-l1k. medio
ventral extension produoed 1nto 
two bl"Oudl,y tria~ular lobes, anal 
!Spines ver:,' lons; I apex ot unital. 
8tyles blunt;!.y roul'lded with Q ' 

laterally direoted IIcute Pllint •••••••• l. s,goign1g 

-. pygore: with a pair 01' long. 
acute media-ventral prooesse8 ••••••••••••••••••••••••••• 2. 

2. Medio-ventral process or pygote~ 
ohorter, about twice as long as 
their basal width, anal &pin 8 
morter, extandil.'lll: only 1J1.1eht11 
beyond baee of anal segmont; apex 
or ,Gn1tnl etyl~a m~Te OT leas 
tOI')t like , ••• flo •••••••••••••• II ...... ••• £. linenp!1 

-. Kedlo-ventral prooQos ot pygote~ 
much louser and lIarrow,!, 1n relu. 
tlon to their bas$l widthj snal 
8pln.6 and ape1 or uen1tal stylee 
quite difi'ul'lilnt •••••••••••••••••••••••••••••••••••••• "I. 3. 

3. Dll10phraSlil dth d(Jreo-medlun 
armature, apex of go ltal style& 
with a lOfltl l'inul'-shl1PQd procesill 
lUlU I>pines uhort , apically 
forKod the 1'or"s ,l1vorg1JliI and 
pointo& ••••••••••••••••••••••••••••• £. i~~nenpi8, Gp.nov. 

-. Diaphragm without dorllo-medill.n 
a.rmaturel a!lOX of genital atylllB 
forke(i into t~o 0pj,loolngly 
directod finger-shaped pl~ce88e8, 
anal. ap illes short, simple !Uld 
acutely curv~d b$8Qd •••••••••••••••• ~. t~g~A~'U 



~. PerklnMi'Ui i.gyl!!Qb. (Dli1tGnt) (,Iolltt.te Y, ,r'1g. 2) 

lIIUii', lwU, Cal)adlull GIi.., ~ I '1 • 

.. J;lu1ldo.lu~¥, ~Dg'j!A,h lliatu.nt, 19U, lWl. w. _. a..\,G., 
8 i I lSO. 

Qg.gp,rAAion, Vertex, pro- and meSQ-.ootla ochraceou8, 

latoral. uroa of pro- and !.!Iooo.nota blaok, trona doop brolvlI, 

apelt with narrow oohraOloUI:l baM, t 0 l'lal'roW t raDilVereo blmoe 

at ,forking of medl811 carina IUId above, oehl'llceous apotG 

apioally and medially on either side of Median o~p1na. gena. 

deep bfBwn with an ochl'noeoua speokle in oontrel clypeu 

tawny, ~tennae brownish blaok, seoond sogment d0ep~r; bndy 

vontrally '01 olt; letls pale telltaOIl<'lIlS, femora and apices of 

tIbiae mootly black, tagmI~a SUbhyallne, baaal halt brownish 

achr 080UII, ~pioal aroa pioeous, margin 1 aeries of triangular 

byaline spotll, 

~. .lieud sl1t;htJ.,y wider thun pro.notuml vortex 

s~lghtl'y broader than lon~, posterior margin trauuv~rse, 

luteral Innrgln I:Iblillowly CO.tlCIlVe, apox Q.ullc'lrah, nurrower 

tnllli basu, oar1ntlotiQu stroll", l.chuped ourina dil:itltlct, e;ub .. 

modian cuinae nat meeting on vortex, basul compartment wiaer 

in hind margin than med1f.ln length, frons eloJlf.:ato, broad, 

about 2.6 time!> lon~er than maxilnum width one-thl1'('1 from apex, 

l.lltel'o.l margins slightly arGuate, triaa:cllll~tet modian carina 

forked above the level or lower murgin of eyes, olypcus 

tl'1anIl111a.!', baBe Ilt) wide as apex of frons, triollrinnte; 

antenMO long t tlattened, basal aOI:'.!Jlellt short, triangular, 
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10ng'or than broad, second a.gmont about 1.5 til1ltllil longer 

than f11:'at. Pronotul! no 1'1'01'1 , bronder at base than long 11'1 

lIlidClh, p()str~rlol' haMar inoised, tr.1otLl'inate, lateral oarillas 

d 1ver&:1ngly oUl'Ved hlte1."o .. oBudad, n<)t ttaJ.nill!l him margin, 

mesonotum longor thun vertex and p~notum combinedl bind 

bf1s1tarou8 lOllgC!l' thun othor two togsthot', calcar foliaoeous, 

long, shorter tball bas1tar13U6 with 32-36 milllto teeth al!)ng 

hInd 111"1'811:1. 

Mule +I1i!lAejj!ll.lijl iyt;ofer brobld, poeteriot' openini a 

l1ttJ.o l.oll~er dOl'60-vent rally than In'oad, latero-dorl:lal 

border feebly produo d ~d inflooted, anal ~l~le ,ntlro, a 

QQdio-ventrul flat hiol.d yl'Oduoed 1.I.1to t~.o b~l:I.dll tl'1anBular 

lobeo, cover tho base ot ,en1tal atyles; dorsal border of 

diaphragm deoply concave 'Nitbout anl I!U'QlltUl'e. Aedellgus 

~lol'lgat(l. tubulB l', b roa(3.1' at apical h If t wIth 6 median bend 

ventrally I apex ctlnlcal, w1th two fLagella. produced trolll 

dorsal to tip whioh are directed backwards with pOinted tip. 

Genital stiles elong ~te, luterally compl'caoed, basally brnad 

11 lth ' lotio'!!' f~ngle bulged ()ut, sl1(~htly tIV htod 1n middle t 

n 1'l'O. to\111.1'dlJ apoll. A.Ml seg~Elnt IlIh<)rt, ring.Uke, apioal 

llIa.1'l;!ln tt'tlnllVeree, lat81"O.ap1clll a~llls stl'Orlgly prouuoed 

ventrad 1n ~ pair of long, rulrrow sp1nQijil processes, l'Eliohlng 

tile base of ,Gnital stylu, anal atyle. sbort, Oblona. 

Mga§UN,ntQI Length .. 4.65, Head .. O.eo, 
i'ro.llotUlll • 0.72, A.nte.Qua .. O.It~"'O.3al lU.od te.rl>Uu .. 0.54+0.38, 

Caloar • 0.361 ~e~~on • 3.65. 



e'rliiu1qlla ',A1ilio (b1Btant) 

tQtK,n.l~.1 1nQ~Kn" \Distant) 
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HatuilU 8XAI!IilltdJ 4 ex. from 1iPCf 2 .x. froID 

Kerulal 6 (IX. from Delh1. 
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10. hrlr.1nl1011u. sill,uBis Kirkaldy (Plata VI, 1<'41 . 1) 

K1rltal(ly, lifO?, ~. ijay!611an 1i1!oWU. fl.. 6.UWI.., 3 a l3B. 
a 

CQlgyratigl)1 Vert.ex, pro- am me so .. nota oelu'!'lC,l~()UI;l, 

la.tel'lll Ul'l;la 01' pro- and ruoso-mta blac:k, troll IJrown wIth Q 

broud 1'1.uvo .. teataceoua transvc:lrse band tro.l!l middle to tI. 

little above apex, a lUlrrow brown baud JUGt above apex, two 

t1nv t1'!1.tlSVers. ~cllr(lc$OuEl b41nds One 011 either side ot median 

carine. mediallYI olypeUD bl'O\ulJ lI.nao oohrlioeolls wlth a brown 

Brea at apical angle, ~ltonnne tnwny, basal se'mont apioally 

pioeous, 8eoon~ segmont deeP I body ventrally ochreceousf loge 

oehrlloeOUB w1th nllt'ro?1 el"l'lgllte brnwn at'l'ipee laterally (lJl 

femora and tibia"l tegmina subhYBl1!le, all leal halt piceous, 

fuaoous 61o~ veins, bear1nG hyaline aTe as along marginal cella 

()t apex. 

Mal. "8Pot!l.l;I.a, .PYlloi'OT l.oll,i:er thtUl broad, postorior 

opelllng Q little brollder dorao-ventrally than lOllg, a Vail' of 

lIhart, pointed madio.ventral lI.vlllo:;e prooel:lllO!:l covering hulf' 

ot gl.ln.1tal. stylelil, llin<a.l aClt:le narrowed, jlo1nt ell I diullbrllijQ 

bridie-shaped I ldtnol.1t ani' amaturel lI.ed0!l(lUl> cyl1ndl'1cl'l.l, 

elongato, with !l Ql1ght DOna ill middle, tip dlrl1lated doraad, 

basal half sUghtly bl'<)!l.der, · !!.pox bluntly roUllllod with a small 
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tooth ventr ... ll>, ~ust behind tip, direoted baoKwards, doua

lat tal tooth at the med11ln beJld, oue 011 (Iith!)r sidG, directed 

bacKw,u'(\til, gonit!tl. iOtylu cul'1ously twlsttJd, w1th the inner 

Inl.>rfjin lrrlllgultlr, basllU allt,il 1(]~r, aL1 ea.r-shaped 1009 in 

middle, inller Ililicw. I:\n~le with a !luaU peg-.l.1lte struoture, 

outer ~~le narrowed ~p1oully endln~ in a foot-like utructure; 

anal 8611ment short, 1).),)10 1 Illlu'g1tl trl1!lsvet'SI, lo.tero-ap1e&l. 

angloo produced vCJltra.d 1n a pULi r of mod.rately 1()1lg sp1nol'lEl 

procsDsed, anal style short, fusiform. 

Meusuremtnts, Length .. 5.60, Bend .. 1.10, 

Pronotum .. 1.15, Antenna • 0.29+0.42, Hind tarGUS • 0.66+0.45, 

Caloar .. 0.44, Tegmen .. 4.30. 

IItor!al.,amined, 7 OX. from N~C (PuGa, ~lhar), 

1 ex, from !terulal :3 ex. from Coilnbat"ro. 

11. fo,,~ns1ella jndOlangos1§, sp. nov, (Plate VI, F18. 2) 

kll.QI,U:,UQDI Vllrto;X, ~~ • .md meso-nohl discs tawny, 

liltural a.rea ocllrtl.ceoue, Ollril11lot1on cl"oamy, frons, cl,ypeus 

and jlulllle tawll,Y, oellr",eOOUil dots on 1"rons and tllf.l m1dt'lle of 

,enae, antennae Qohr~eeOU6 bro~n, basal sogment apically 

tawnYI body ventrtlll.Y brownl legs QcnraCeouii 1th brovll1 

atreaksl teglllina byaline with yelloVlbh tint, t'lUOOUIl 1n 

apical half, loaving hyaline oella Qlo£~ border. 

b.ml General ohal'a.llte1'fl Cl8me Il8 in f.. 1nflign1tl. 
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Mal' gln,tal~i' Pygoter longer than broad, poator1or 

apenin, Ii. little lonuer dorBo-vent~alll than broad, anal 

angle producod in ard, a pair ot loU&. n rrow media-ventral 

procer..&e8; d1110phruilltl ventr lly concave, dorsally 11 median 

ton"ue-lilul lil't!luture witb iil1~ht !:mel.J.iug J.ateral.ly, diaphragm 

loter.u. to al'1I111ture lellll selol'Ot.1zed, .(;Idongu& lorlU, tubular, 

modially 1lU1'l'O I. apex bluutly pointed, a 10011 pointed spine 

dorsal. to tip, another ono vel'lt1'O-luternlly behind tip, genital 

styles short, basally broad, inner margin irregular, basal 

inner angle with two short sp1kes, medially narrow and twistcl!, 

a long Unger-shaped medhn process Ilr1Glng from inner margin, 

d1atl.llly .narl'OVl, outer anGlo humpeD, inner WI~lq pl'Otluee~ to a 

finger.like prooous, turned Inwardll~ anal sogment small, dng

abflpad, apIcal. mat'I1In transverse, latel'Oooal>icQl angles produced 

into short, stout spines, apically forked, the forl:ts d1vt)l'eInf;l 

and p01nted, IfUllil style sll~rt, stumpy. 

M.AIjIUSJrA9ptll l .Le~th .. 4.60, .kicll.doo O,UO; 

PronotUIII - 0.981 AJ:ltellll& .. O.~O.3D, llind hraull .. 0.431-0.37; 

CalesI' .. 0.35, tc~en .. 3.60. 

14!ltu1!!l eXBGJineA. llolotYJ..le male "On :.iugaroane, 

Dhanikhar1, Port U1F.lIr, Andalaanll, l.larch '26, ".V. Issllc Coll," 

(mal. genetalla on oI1de). 

12. eork~nB1.~.i tac~a.ls (Distant) (Plate V, Flg.~l) 

Mulp, 1919, ganeOlaQ lat., ~~ , 7 • 

• £110d01*1& tag!nUB t 1stant, 1912, M.il. lAiu.. ~. lU.LUi.., 
8)2 a 191. 
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Cglguxatlmp. Vertox Vro. and m.8o-~t~ ocbraceouD, 

lateral arttQU of pro .. Ilild 111l1I1O·Uot& de p bro"ul frons 

ochre.oeoua. Cl:ll:ltanoOUIl 111 bet\'leell eyunl olypElU6 blaok:; ~)IIao 

ool1ruoeoufll 8I'lt@1lr.UUt oaettUleOUB, 06,,111 segmolit 11.,10al1y 

r1fi~ed fU600ual b~dy ventrally fUs~oUG brown; legs oohrueoouG, 

{ol'e Wld wldd1 Cl)xu.e lth brown atrlpoBI ttl&\1lI1na hyaline, 

valliS rather thickly speolUed !th 1\1600\18, Fl. clu'vud longitu

dinal faacia from about m1ddl , parallel to the posterior 

border upto apox leaving hyaline patches in =arginBl cella. 

19:m. General cha~ct.rB same ns in e. 1Qlienie. 

Male gQAAt3l11' PYCof r longer than broad, posterior 

opening longer dorao.ventrally than brBad, anal anglos n?t 

p roduoed, a ps.I l' 1)1 lotijl, tlIlt'l'OW a!odI" .. vent 1'-11 op1n"lJ8 

v~ces8ea reaohing the basal balf of genital styles! diaphragm 

without any armature, AQOe ~U~ elongute, tubular, luteral1y 

cOJ6j1relised, II.pax a.L1,htl.y bl'Oll.dor '4Iith u IJ madly conical blunt 

tl/r1, a wing-like trilU1tSulax 1'laOl Ilut>ut the middle la.terally on 

either side, apic!IJ.l,y 9. .Less CllJ.tJ.Al.1.sed, dQl"aal. :fl~lIiJe t 

directed bae~wnrdG, a small peg.llk pro~8etlon laterally on 

Gither 1I1de of apex. genltul stylot> latel'tllly cQIIIJ,lrollsed, 

appear Uke Ii sickle t 08801 half' broad. medially elbowed and 

tw1sted 18tcroCi, narrowed ap1clllly, !orked into two oppoo111g1y 

d1reetec3 fInger-shaped proeellB91l1, lirml aegr.aent ahart, narrow, 

apical margin transverse, latero.aplel!ll. anul.nn pl't'lduoed 

velltMd 1n 11 pllir of short spines, Itcutcaly curved; flnlll styl() 

short, oblong. 
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M'Mlutolieatll l.o.~th. 4.10, .lJead. 0.86, 

Pronotum • O'~J ~ntenna • 0.18+0,03. Kind tUl'su$ - 0.42+0.37, 

Caloar • 0.32, regmen • 3.00. 

MatUiAl @umiU"'1 1 ox. from IWC U'UGIl , .dihar) J 

3 ox. from Delh1. 

Ue.DllB I P.byUodiws Van DllIlee 

Vall DIll lell, 1897. lm11. f!urtAlQ ~. IiI1. fuU., ~ t 240. 

Robust torms. ilead slightly n rrower than pronotuo; 

vertex SllOrt, wide, broadly 1'<,uoo1~ into !'ronoJ lntJClbJ1 

tl'l)ntlll carina r.,rk1ng at level or ocelli. £<'11'0 m middle 

temora and tibiae 8 little o()mVl'e s ~od 1)1' feobly t?11 to. 

The two species o.tore the uthor can be separat.d 

by tho follnwinc kuya 

-. Dorllo-mudi .. n el(!:f't of dla,Jbru~ 
narrow, dDr~sl rl~g l!um ot 
.edllul;u6 wit}J u lItediull pOi-l1Ke 
&trQotura, ten1tal stylaa i1m~!., 
narrow ••••••••••••••••••••••••••••••••• t. gU~ghSlluB 

_. Do r60-med if Uk aloft or d1ti!ihrli~ 
more widel !'lug(lUWII w.1thout pe". 
11lr.e st ruotu rei flWlital. atylufJ 
ax.-shaped ••••••••••••••••••••••••••••• f. guoptata 

13. fbvlloOign, ~ghe.luO 'D1~tunt) ,Plate VII, F1g. 1) 

Muir, 1921, ~. l!u,XUJ.UaA illli.. i&q., ~ r 485 • 

• fUQ!3Al~I)Ja gulcbaUG D1stsot, 1912. ann. lltwr. • .bt.. l!.1JJ1., 
B 2 I 190. 

QgJ.m;ratignl VQrte1.' lIi'Uch IDuftuoed wIth ochl'acenUOI 

1Jro. and mll)(lO-n'"lta brow.nlsh l:IltIck, c rin'l.t1oQ Ilchr OMUS J 
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t1'OU' deep browu, car1lUie oclU1lceou , IP oklee! with oohme.oua 

epota, apex w1th a llUt'l'OW .bitt stripel olyp us Gohrac:eout! in 

busal halt, apex deep brown, I;;edla.n Oil rina creamy end thick .. 

ened I genne tAwny I antonnae och recooue, PIlAal tJegment deep 

brownl lego b1'l)wn, hind tarsal Bagment .xeapt basltarsutl ooh •• 

eeou., body vontr~lly deup bl'll'tn. TeGmina hyaline, ven!lt1on 

oohraoof)uD, thickly speokled ~1th fuscoua grunulcc, u ou~od 

1:0801a extending from middlo til posterl<,l' angle, U)i" rdly 

reourved nenr apex, Short obll~ue fasoiae beyond m1ddle, a 

marginal lin~ near apex of clavus. 

lsuml l!8Ud broad, amy sliEiht.L.v llu'rowel' than 

vrollotl.lI111 vert~x shorter toon lJubl \Y.l.dth, broadly and obtu¥el.y 

rGund1n6\ lnt() i'lOlls, luteral r:lar.:il1s sllgbtJ.y cone ve, apex 

quadratG, iJlll1ht.ly wldill' ttlail bllso, oflrin6lt1on stron.:, stalk 

of.' ~.uh.aiJed carll1 ouuolcte, 6I1\)m~a1a.n cariaBlll not unit1ng J.t 

apexi basal compartment wider at hind mar~lu than med1an 

len(!;th, frolls elongate, more than twico .longer than III x1mUIlI 

width at level of ooelli, lIIteral mal'gills VI(lukl,y arcuate, 

t riOla'lnst e, median carina. forked at level or 0(:e111, olypeus 

$ubt r1an.:ulo.r, t1'1oIU'illate, &.ntoMlle m.odera.te, oylindrical, 

basal segment ahort, longor than oroad, Decooo oegment about 

1.5 times lon~er th!Ul f1rst. P1'QMtUIlI ual'l'OrI, I~hnrter in 

mldOle line than broad ut anterior ~ar~ln, dce~l~ 1l~1oed 

postoriorly, tric~rin!1te, l!l.terd Carinlle d1verglr~ly ourved 

lata l\l-O l1udl.ld , not Btta1ni14£ hiod lilurdn; IJIE:lbOllotu.m 100ge1' than 

vertE:llt i:.Iltd fo)rollott;lQl QomblMd, tt·icl.lrln~tll. lora anli mi(ldle 
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temt'H4 and t1b1 e IIAd femora of hind lees a l1ttlo ClOmpl' IIsed 

or feebly r,.,Uahd, hilld bllait l'tll18 10'1go1' th n othGl' two 

tl)cether; oalca.r tl')llaofllJus I IIIhl'lrtor thaI) lllilolttlrsu5, 23.30 

l~inute teeth on hind ma l'~ln. 

Mlilc llongta11AI Pygofer shl)rter than broad, P()st dor 

0ll,uilli lon&or dOlao.vontrall.v thull liroiid, dOlllo-latoral 

ngles {{leU.;' produQed und intlocted, I:m<ll ansle entin, lIlodio .. 

ventral edl!le with Il t:llll~ll U.I"I dJ.lljlllr"'gQ\ ventrally weakly 

Qono~vo, d~rsol mnruin doelll.v 01 rt u.dl 11YJ aedeagus lone, 

elub-uhtLped, eUt)lUy decurved dllltBd, t'VIO t1QIr:(l11a pointed at 

tip aris1ng doroa1 to ~pex, dlr~oted cephalad, dorsal ono with 

Ii p~oe6B med1allj', genital styles ailllJ)l.e, nn'row, hpel.'lllg 

Hahlly to acute apex, dirocted dorElad, anal segment chort, 

ring .. like, latoro-aplcal angles pl't')clllcall lTentrarl In It pa.ir of 

elender .pinoae pmeeflscsl Bnsl Iltyle shl'lt't, fusiform. 

Uusuremllmlll Length - 4.15, llead .. O.SS, 

Pronl)tUlD .. 0.92, Antenna .. 0.20+0.351 Hint] tarsus - 0.50+0.381 

Calolll" • 0.31, ~elilmen .. 3.50 • 

.MatlNN wrplQCQ' 11 ex. from Co.1mbat<Jre, ~ ox, 

from Pathanamthltta (Kerala.). 

14. f1uU.gdlfNI! pullQ1;j»i.\ .l.Iulr ~Pll.i.te V11, JI'i,. 2) 

Muir, 1~17, ~. Wlwdl.lAll Wll. ~. i ' 320. 

Cglouf»!j,l.oQ& Vertall liuht brown, pro. Il.Dd mello-nota 

dari( brown, oarillutlon er,wny 'White , :[r'JU6 duep br<mn, speckled 
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with ()Ohr6oe!)UG spt'tts , olypeull t'uec()us, distally d ePI 'genae 

deep brownJ Qnt~nn&. d rk brown, body v ntrally blaok, leg& 

dtlop brown, hind lego lollS deep, tarsal segments .~nd distal 

end of tibia pallid, tOl:lm1nu fum') a , vonation dark I.lro'l'1n, 

tbickly B.IltlOltl d with t'uoQOUIJ t,rllllUltHJ, smoky brovm bands 

alolically. 

~I GentJ!ral ohurachrs e IIlO as f.. J)ulgpllllUIl except 

!ll1~tl.v shotter in u,.,p .... ranc • 

Malo eMetal~,.. V.v~ofur Morter than UI.'O d , J,losteri/lt' 

ope.ling longer dorso.-ventrally th n oroud, dorsQ .. btern~ 

anglos feebly pl"Oduoed aM inflect d, anal IUlglo$ lltlrc.1 

III dio-velltral edge prnc1uoed into soall quudrat plul:o, wider 

than long with apical llItlrg1n rl)'Und I dorso"IllEJdlnn cleft of' 

dlll11hl"llcm wider, aollo&EllS long, club.ehapcd, sUghtly doctlrvsd 

dil tad, two f'lllllalla a t'1sing ut apex ol)rsnlly, direoted 

oephulad, ono on t'111ht t:Hnall, ucuh, other 1)0 lurt longer and 

t\litlted, ~(lQital stylcs uO.lihaped, l l:\terdly cl)ll1prosaed, basal 

two-third brol;ld, ap10al third {lal'rmv and tl'l1 ted, sntil 6C:1Btlcnt 

short, r1~.11Klil, l e.tel'fJ"""1l1cal lAlliIllols pNduOlld vioIntlrld in a 

pdr ot IIll)del'at l¥ lOUi IlpillOtlV IJl'OOOS8 IJ j anal ot,)'lc snort t 

i'ullirorm. 

Moaburementu Letlldth .. 3.70, !iead .. 0.S7; 

~ronotum • 0.921 Antenn~ .. O.2~O.38J Uind tar~~ - O.6~O.401 

C81cIll' • 0.-411 Tegmen. :3.10. 

Musr1a~ Q¥WIl1noQ' 4 OX. from 'l'1ruv lla (Kerala). 
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Gell1a , U Ql\chl\nlla, ,w.-. 
:;t.aa.ll. sbiQy 1ncl:lot. .!loud 6S .1de 11.11 promtuJnl 

vertttx quadrate, lUi long, all! bl"O"d, oruadly round.inrr; into 1'1'1)118, 

oaril'l<1otioll .1'uebll:l, lJuLllJleulun c<l.rill.ae t'euuly lloit1tlil a.t apex ot 

vel.'hx; .froni lOlliSeI' than wide, C OLlV (:IX , elllnins with fine pits, 

oarillutiOll feelllo I anhlWs,u Iiliort, tarata I st1Qond 08F,;ment aLlout 

t\7ioo ali 101lli as t'l1'lit. £I1'Onotuw .tl!l.rl'Ow, carlna.tiollObeoletsl 

meaonotulll lou~er thlm vortex am pronotum toguthor; hind 

badtareU8 longer tnun othor tv.io combined, spur narrow, raany 

toothed. ;>ygo1'8r r <tber sMrt, d1t1IJhrasm witbout B1"tlatu re; 

aedoagus ~illal'-uhapad, anal S8ument ahort . 

Type ot game I 1lI1AQbarella~, lip. nov. 

The extt)rll 1 I!)ll1'jlhol"gleal oh~r ottt:r ..,r tho genus ill 

mQre or loU 118l11e o.s Upaah!;l,;M Distunt , but tor tho presenco 

ot a row ,~f mirute teeth 011 the hind IJo rdor ot tibial spur. 

llenoe this nil" "lUllS i&; orlc}ct.d. 

16. UIlAg4UIUa~, 8 .... nov. U'late VIIl, ;'1& • .1) 

~plgul'Y,USUU U ad and thoraX &hl0,:q ".rte:ll yellowiGn 

brown, pro- and mel.lo.,UQts. Ckl')C)OJ,lita Ill'own, tip ot seutdlum 

ochtaceOU81 tJ:l!)1l1l and gonao dark eho(ll)late Ol")vI.Q' clypel1s 

tlavucent i Dallal 51ilaj;meAlt of 1l11terma crown, t:l(;loond sogroDnt 

oahracaou6 brlwnl body ventrully chocolQte brownl legs 

Qchracenulll tegm.inQ byaline, venation light Pl'OWll. 
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[sum I Head ao w1da aa It)ronotulIIl vortex broad , ae 

long as wIde, laterul m~r~1nj shallo~ly concave, apex round 

1I11~htly wider th&n b ae , urolldly l'Oundlll~ iuto frona; Cllrina.. 

t ion to(lole, X-shaped C:.riUIi obsolet0 , sulJmcdian carinaQ t'8obly 

visible uniting at apex; casal camp rtment idol' in hind margin 

than medlrm length, frons broau, convox, ohiny with fine pits, 

sMut two timGl9 longElr than moximu1!1 width one .. thi'rd from r~!)elC, 

lateral margins arcuate, csr1nati~n nnt clea~, median carina 

very teebly vislbl I clypeus t~langular, c~rlnae obsolete, 

antennao ahort, tln'ete, basal eei:r.Jllnt l"ngo't' th!UI brllad, flecond 

.egment about twioe as lol'll!: as f1rst. f'r:)notum narrow, ahortl!lt' 

in middle 111~ than broad ut anterior m rgia, o~rination 

ODsolotclJ moaonl)tulIl 10llijer thun vertex aud pl'Onl)tum ()oJnbloed, 

car1olltion not Olear, 11.1tld ulullhrsus 10nge1' thiln other two 

togathul', calcar 1'Ql1acoou.s, llurro,l, ailorte l' than Daflitl\rt;IUu 

111 1th 16-16 minute tueth on bind tloriier. 

UMJ.g "pn9blll\1 PYt'.ofer e;h<)rt, longer tlh Il broud, 

posterior opening e. little .I.ollge1' dor~o-vent1'ally than wide, 

0. L1edio-v8ntrnl illVlIgillation 11th an 1nturrllll flap bolO'll, 

lat.ro-ventral anglos produced into conical proJeotlonGI anal 

angle enUrul ~lapbrallm "lth!)ut liny Bmuture, nedeagU6 pillar

lik., cylindrical, basally broad, narrow tows,l'ila ap4~X whioh 1s 

elloi1.'(!led by thrGo smull hook.liko teElt11 divert:;lng cC:)phs.lllO, 

gonopore just behind apex vent rally, an"tther t,)l'ltll "Plloo1t to 

gOMpor. dorsally I gen1tul stylGIl ahort t Immewh t hammer-



V'1C. 1 

Fig. a 

PJ.;ATE VnI 



PLATE mo: 

I. 

A ~, I' 

fW ~ U I~d ~ 



106 

shaped, laterally cOlnpressed, blllJal half ,narrow, apical halt 

bro donod, diverging laterad tOl'tllna Ii head apica;Lly w1th 

inner angle tumid, r.luter ~ngle truncate and the margin slightly 

foliled b~Clk\'1l1l"d l anal aegrlent fJlllll't, ring-lilt, lat m-api(lill 

anilEls produoed ventrad in a pair or short spiny procGollea, 

nlll style oh,.,rt, stumpy. 

MRiWUrempotpi Length. a.20l Hoad. O.SS. 

t:ronotum - 0.67, Anhlll.la • O.l(itO.&O; Uind taXOIlUS • O.3lt"'O.2BJ 

ClllclU' • O.~I Tegmllln • 2.00, 

MM$ulal 1:J1fIIl10'Qa liolotYPI:} male 01 lositle lUJllp dome, 

1.A..R. I., llelhiJ talllliu liltwon, Coll." (1ll41e ~elletl\lla on 

slide)J ollotype female with same d~ta, paratYP081 tem~lee 

~ ex. labelled us th holotyve. 

U nu I LlburnlpllaDA, nov. 

Head narrower than prOQl')tuCl, vertex lDnger than broad, 

lIubmedian carlnu maet1ng before apex enclosing an aemlat J 

frolls ne.:t'l'C1w, longur than broad, latol'al mnrgint> slightlY' 

olrluate; ant~nnae l;'Jhl)l't, tOl'ete; 1,1 l'I")Ul')tUIn 11 11 rr<lW , latol'ul 

e'J r11llle ol)neavo, not t'$lllchlng hind Ina rgin, mOf.lOllJ)tllr:t aD long 

as vertex and pl'OMtUl!1 comlJ1net'l, hind ba l> 1tarauo (lll:;t lnctly 

lon~er tll1!1l1 Qthur two comb1ned, calcflr ah,)l't, many toothed. 

l'y~o1'er Iuodt,u'fl.tely long I anal elr.~l'g.l.l:Ii:lt iOIl producfJd, diaphragm 

w1th a doruo-llIcdillll I:irml:Ature, uedca~ull tubular. 
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This jI(Jnua dj,i·t'tn's t'r"m the 1l611UB L1butp,iellA by the 

p 1'1) afllno(! of 6l row t'lf minute teattl 1m tha hind i,)1)l'lieX' "f tho 

tibial spur ~nd thus gooll uilder thtil trlDe I)olphaoini. Tile 

th1'IHI SPCCiClfl ilofol'u thl;) i:luthar call be &1IIj)uratell by the 

loJ.low.1ll/i£ Ite¥ I 

1. AnllJ. emlir~11J~t.lon of P¥i5oter 
grell.tly lltoduc c.l into" Ol'UAl
pled att'l.lctur • dOl"so .. /lledlun 
arw.atl1l'O of diaphragm lobe-like I 
aedea,us tubular •••••• t •• , •••••••• ~. R8Q~~'~~&' ~P . nnv • 

.. , Anal eJDAr .. :1uation not pl'lJduccdf 
dorso-median a~tu re not lobe-
like •••••••••••• 4 ••• ' •••••••••••• , •••••••••••••••••••• , ••• 2. 

2. Poreo.median armature ot diaph
ragm slightly produced with a 
shf1l.1ow notoh apically; aedeague 
tubular with 9. nled1()"ventl'al 
shallow dapreaoi()Jl ....... to ....... 1L. molull{1t,I)f:4, ep. nov. 

~. Dorso-medlan arm~ture of d1aph
r~gm Mn10nli aedllaglul tubul t" 
'ofith()ut Olodl0.vlllntrnl daprC!us,t<)" •• J".. trayenogt§os1Jh sp.nfJv. 

~gul'!\tJ,PAI Vertex, pro. and m6BO-O')ta tliOCf)llo, hind 

edirOu ot PfOlll,tUIU orlililllj' whita, oariootloil pille oClu'>.ICl)ol.lll J 

tl'o~a, Cl.,yj,lCUIi IUld ~e,QIHI bra 1I11sh blLl.o"" oluiue.t 1ou QCIll'tlOlGlOUI;I 

bro'lmi ante,lll!le and b f. & tll.'",n.Y1 b"dll vuntl' .. ,lly brown1l:11l bluck, 

teijlllilll!l llIC1mbl'ar~e r"~C()llil, veJl~tion crown1i1b blll.ck, 

~J btout bunt 1'01'1!l. nelild diut1netly llIArrower tha.n 

p:N).I'lotum; v~:rt :x llroa.li, rHlu,rly twl(Hl 10.1'1&01' than baeal width, 
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llltel'o.l margins subparall.l, apex tl"Unoate, filS 'tilde at Ill'ox 

as batlG, p'Mjeot1ng in front of OYClS, 1n profile s"mo 'hot 

bluntly aeu·to, not foll()win~ anterior bor<1Ctl' of eyes; oarina .. 

tlon ot1'04I1£, Y.shaped C.1rioa Oll]d Irate , lIulJmedlan cariJ.llle uiliting 

boforo the 8VCX tluclo81og au nerolet, ",aeal c<>m!l rtment 'il1d&1' 

1n hind r.uarr;ln thaU lIIodlun J.ull"tb, frons ell,ngate, nurrow, a.bout 

3.5 tiwsto J.ol'l8e1' tbatl mfllC1I.OUJII wldttl Olle-thlrcl kiI.lO"" IljJu, 

later J. margins el1ghtJ.y o1nuato, trl(Jurlnate, Illodbn oarina 

.1mpltlf cl¥jJeus, SllIl.lll, trlan~ulQl', t1'10 rl11ll.tel IllltolUlf.l8 loill.f')l't, 

terota, baOlil s 1ii1l18nt longClr than 01'01:1<:1, 64iH10I1Q I!foIl!l~ent II.llout 

2.5 times looiler than !1 'l'st. Vro.notullI narro\'I I \'fidar at balle 

thlll'l long ill .IIIiddlll, poster1or mUTtin 1nalsed, tr.1oRl'lnate, 

laternl carinae dlvllt'E!inely eut'V CI latero"caudscl n<')t Tellching 

hind !Ilarg1n , mCS'lnotulll as lon!! ((9 vel'tox linrl pronlltum Mmbinod I 

tt'1oa:r1Ul.iLtel hind baH1t reus distinctly l'lnger than "ther two 

togetho'l', (lalenT t"l1acc'luo I Ml)l'ter thilll bas1t, l'SUS I 22 minute 

Lila-ck teath on hind bru·(ler. 

i1iJ.1I iiYIl~' P.v~ofer lOIl~e\' than br')a.<l, pooterlor 

optml'lg longer <It)\'ao.vr.wtr~lly than bro;ld, &0'\1 emareJ.llI.I.t1(}n 

pr(}duoad ilito un eloul;\u.te tltructure, tUl'l1~t1 ventnd, 1)11<llns in 

Ol'llmpltJd hfJlld, llllUl <\llS.l.il dorso-latex'ally im.t3.g1natoQ, dial)h. 

ra",10 litll a doreo-mlld ian tluIJ .. 11~e art"u.tut'fI) whloh 1~ 6b~llow;LY 

notched apically. aed84elU$ tubul.ar, l)/;u.~ Bl1~htly ,vlu!:Ir, a.pex, 

bJ.untly rQun<.led, gOlIOpore lat0l'f:ll. tlJ tip, genite.l (;1;y101> (Jll(lrt. 

If:lterally compressed, imlur bllsal angle tumid, l1ledially oarl'()ll, 

sHubtly t listed I tu rnod "01'111.1", j),P*-l·x (lap:l.tate 1dtb inn!)l' an[,U 
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p1'Ot1uoed into a Sill 11 pes-like at moture; anal 8egnem: n 1'l'01'I, 

ring-like, Q~1eal marg1n t1'an~verse, latero-apical Qn~le8 

))'£'Qo.u.oed v ntl'ij,(i in a p 11' ot ml'lo.ert\toly lOIl~ ~pil se proCt)38l'lIlJ 

!luul sty 10 aho rt, tituwpy. 

MII,,~refjlllgtill "ollgth. 3.40, Head. 0.S5; 

Pronotu.m • 0.76, A.lItGClIUI • O.1-ttO.331 lUnd tarbllG .. 0.05+0.:18, 

C!llo~~r - 0.41; Tet;lIlGLI .. :-'.60. 

Material eeam&l1l1d I llolotYPG mQlo "1na1d I) light trap t 

Xal1mpong, Oct.'70, 0011. liaeun • (lIIule tlunetul1 on slide). 

17. "J,lmrn1clla.., u;l.f;!bar1Q", ap. nov. (Pl,.ate lX, 1"1g. 1) 

CQ1QUtationI V rhx yellowish brown, prollntUItt oreamy 

wbite with El faw tuSOflU8 epnto, meSllP.,tUI:1 orange, anterior 

border 1ttl deep b N)Yln blotohes; ft""lno, genae, olypl.'UB, 

prostarnum and fIltSO- und JIU!lta-Clmrae p:l.ceoua, oarirl'lt1on or(:lamy 

whit0 l antollooe tawny; body ventrally deol,) bmwnl lece Pallid; 

tU~ll.Iin~ hyaline, vena.t1on 00111'Il.IUIOUfl. 

~I DaJ.1cute :l.IU:l"Hlt. LieUClral. ell raotor& IJWlle all 

in .... l.!Qllilti\lglb. Y-Ilh .. vod olirine. teebly develojJed J ap x of 

vortex Ill1Uht1,y nurrower th.an balle. 

¥A;!.u IU1QOta,uA& Pygofel' Shl)rt, l.on~er tll!lll bl'<,)lld. 

posterilH opalliQij Q little lOlll;lill' dorso.vGnt1'!l.lly thull broad, 

anal olllllrgination produced into Ii e 11(;11 a1~jlbrtlgm with Ii. 

dorsa-mod1an, broadly conical nl'matlll'e having a shallow notch 



NlburA~,llIAa mol§bar1gl, api nov. 

LlbumieUAll1i lrayeuQ!)J'B"du, api nov. 
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at alp." I liodellgut; small, t:l.IlS8r.ebaJ~d. tubulnr, w1th a blunt 

Up, mvd1o-vo,lltl'al ~haJ.low deprub6.1011 with few teeth 1noide, 

3-4 teutil ill a dlll.ti'lllli.l. 11nl:l l~tel'ally, gOIlQpOl'll lattl'al to 

tJ.P. ~auitul .. tyll;l(l ~hort, laterally fl.a.ttlmlld, uroad oIt buso 

with imler lillt.llu vroauced, Iltorrow in middle t turlled latel'O. 

dorsad , IillJOX t.ru.uc&te, o"t\)r anillo rour.u.l, Ulrlt:ll' 1.IoJl81e product" 

to a n TrOYl (lonicul tip turned inward; anal ue"mQllt n~l'ro'W, 

ring-UK., apig"l Illlirgin trilllllvtrae, lateM"Il~icul. ent:lea 

produced ventrad in a pair or lIlodero.tely long spinose proc.OSGI'JJ 

anal style uhort, stumpy, 

MgAW:&:emltot,a1 Longth .. 2.90; lIeat'!. 0.55; 

Pl'Ollotum • 0,641 Antenna .. O,10+O.251IHnd tarauu .. O.33+0,?.3, 

Calcar .. 0.22, TeEmen .. 2.30. 

MAterial uwniQQa. 1l01otYilIl I!lale " 11:181r10 lAmp <lome , 

T lruvella, Sopt. '131:1, Cr>ll. K.V. JiiaIllll1Gn". (mal. g~m~tnl.1!1. 0.1'1 

sUdo) • 

18. 4tiburnlellanp. :1iNYIH1IlQt;usill, Gtl. nov. lPlate IX, Fig. ~) 

s,:olcmrtA1;igm Vertex, pro. and Illeao-nota. oehl'tloo()\111 

w:l.th illfuuoat1()l'll.ll t'rona , cl,ypuu8, ~lonlll;l Ilild ufltotlnae tawny, 

car1ntltion Ochl'lAoe(')u~; body ventrally cl1ocOluto brownS lel.ls 

I,Jl111:1d, tegmlua hyaline, vellation brown. 

~I 

It. l:!j.DUleUa. 

Gnneral chll.rnotaru Jnl>f& 01' lODe same as 1n 

Oulou'r flO long alii bR[l1.tarsus. 
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Mal' I'P.tal"'" i'1.ofer lonaer than timad, poshrior 

o))en1ll11 a& long al ide do rtlo-vllnt rally I d1n~hr lira forms a 

narrow bddgll \v1th 0. oorso-mud! n eotlic~J. lU'OIuturo covered 

with minute teet h; 1i0dealiua tub(1lar, basal. half' broad, narro ed 

apically with IIonopore at tl~J ~Qnltal styles ehort, l~terally 

oomj,Jress d, balilally broad with wel' anl!le pl'\')duoed to a 

pointed ap~lIndagEl , medIally Ilsrrow, slightly deollNed 60r6f14, 

apex truncate with inner ~ngle produced to a smBll fingor-like 

proJ~ction, outer anile slightly produood l ateT Cli anal sGamont 

Short , ap1eal Inargin t'l"~nsvel'!le. late1'O-apical angles st l'Ongly 

produoed vent1"lld in a pair ot mo(lerately lonl! stout spinose 

processesl ~al $tyle ahort, oblong • 

• 'IlIl1rc;'lllIU l.ength .. 3.40, Uead ... 0.631 

ProQOtlo1m • 0.76, Ant.Ma • 0,15"'0,28; IUm tal'liIUO .. 0.51+0.39, 

Caloar • 0.&0. Tegmen - ~.60. 

Material 8J!lp)iAJ!51& liolotYVe Clali! "lno1de blllp domo , 

or 1 ruv ell 11 , ,fob. 170, Coli. K.V. ltWlllUun"; allotypo tElJnale w1th 

Gumo dl:ltll as the holotype , £lurat.'lpalU 7 ex, from '.Clruvellai 

2 .x. from Dtllhi. 

Genus , Y'IMmolodes LeQuQaoe 

LeQuesne, 1960, intpmploKiil, 2i ' 13. 

Small fell'lilll, UE!U!llly 'bl'uehypterous. Vertex lonael' 

than broad, 'luhral pl'Onotal oa.r1na.o (]iverg1ngly curved, 

1'8!1cnll'18 poster1ot' margin, d11ltunee bet','OElll their postoril'l1' 
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ends muoh groator than tho medlun carlosJ Pl£Oter without any 

aooessor, lobl3e 01' outgro\ytha. 

19. IQgBme12~§fi ~Jlhi.ne'Q , op. nov. (Plato X, Fig. 1) 

coJQutaUaDJ Vertex brown.1sb oODracoous, 111"1). and 

meoo-not am! iii tranoversc band along the last three abdominal 

ter(llto8 oreamy; frons, olyP8Us, IIl'1nae,. anterlila , bC)dy 

ventrally and legs tawny, tesmlna smoky. 

bDI, Braoilypterouu torma. Kel;!d alie;ntl.y Q",1'l'OVIOr 

than PfI).QotWllI VIiIlt0X 0111'1'0"', abollt 1.6 t1lllu longer than 

bUIU ,.idtil, apex J'i)uud, sUghtly vl'OJ ot1~ in i'rollt of oyeo, 

htera,). IIIlu',lnll tmllllowly ooncuve! cudnaUon IItro.lllh I-shapod 

oarlna. d1at !net, aubmed1an carinae unitin8 at apex , baaal 

COI'llPlixtlll(lIl1i enortcr than b41J1ll I. ldt,h; 1'1'006 elonluh, narrow, 

about 3 timan longor than maximum l1dth in middle, lateral 

margUl8 arcuate , median carina simple, cllpau~ sQbtrlangular, 

trioarinah, IIIcdlQIl aarina widened diot 11YI antonnao uIl1all, 

bueal oegment ahort, BomElYJhat enn1oal, lOllger than wiele, 

seoond augment o.bOtlt twico longol' than first. P1'OootU[II rlarrow, 

trtoll.rlntlte, lateral carina. d1vergingly ourved latoro-eaullsd, 

renching pnaterlor ma~gln, distance between their p~sterlor 

ends much greater than length of rued1 n keel i rnesonotWll 

trl!J.l1t(ulal', tlhortor thuo vertex nd ilrlm()t~lru oomblnl3d, 

trloa1'1nate; hind btUilituraua lo.tl~er tilll1n othijr two together, 

caloar tootiform, uoumlnate~ 17-~O miuate o~~ck teetb on hind 

mal'l!.:l.n, shorter than b!Uliturr:; "u~. 



1411o:IQIgl,oAu a~l,b~annip, SAl • .!:IQV. 

'£hr1QtOQ~81 ·~, sp. nov. 



PLATE X 

\ 
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MIl@ ,eA!lt*l~Jll PYt!ol.'er lotltjer than broad, widened 

posteriorly, pOlihrior opellill~ uhorter d01'6o .. veot rally than 

wide, ventro-l.!l.hral IlllgJ.e t:l~lltl.Y prtlduced, anal angle 

conlcfUJ.y jJroducedl dbphrae:m dth doroo"medilUl flap, highly 

solerotlzud with oorrugattd ape~ aQd tranaver&e striation 

basallYI aedeagua short , laterally comprossed, a flexure 

ventrad in middle, apex obl1quel,y blunted, turned dorsad, a 

tooth.Hlte projection laterally nellr tho ventl."al border ju!Jt 

behind apex , another one near dorsal margin at I ed1an flexure; 

unihl styles sbol't, laterally co.tlp'tesut'I, dlrected dol" [ld, 

then curved laterad, inner 1)411a1 angle t runoate, produoed into 

cone, 08rro, ell in t41ddl&, widened towards apGx with outer 

angle narro"ed ending in 4.5 teeth; anal segment ring-like, 

ap1Qal. bl)l'der t rnneveru, latero-a.pioul a.ngleD st rongly 

produced ventrad in a {lll1r of model"ltely loog, CUl'\'au, stout 

GV1aosiI proCfltlSUliIj liinal l:it'y.Le oblollg. 

M@8.§Ureraental Length. l.801 llead. 0.61, 

PronotWll .0.70; Anhnna - O,l&tO.ldol 1111lCl tarsuB • O.4~"O.301 

Culcar • O.~7. !egmen • 1.00. 

latar141 eXamipedl liolotype male "Swept on grass, 

Dolhi, I.A,R. I., 14.10-1963, R. 1.lenon, Coll.", allotype felllale 

with tho same dataJ parnty!)eBI 9 ex. labelled as the holot1pe. 

Gews I Phrlgtopygll Caldwell 

Oaldwell eft Mart Droll, 191.50, n o fu.U.':J.. UllJ,x. flalisl. 
~~.t 34(1) I 170 • ... 
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Elollgate forms. Head narrower than pronotwul vurtex 

longer than brotl.d, lahr!il pl'OLiotal carinae reaohiJlg hlr1d 

.margin, pygoi'lIr always with EI 14edio-Vl)llt raJ. vl'Oooas 11()tohcd 

apically. 

20. PbrigtoQxlfI J.DslJ.g,A, ap . nov. (Plate X, 1"1g. 2) 

QolQJltAA1Q", Vertex, pro- un~ mOllo-nota oohrll.cCloua, 

outtu ed with creamy white blotches alryng l ateral c!irinaef 

trons, genat and olypeus yellowish b~wn, frong with 6.6 dot. 

like ore8lllY blotches OJ! Githa!!' aide of rnedhn oar1n and a 

pulleseent narrow stripe at apex; antennae ooh~aceousJ body 

vent rally creeLmy brown, legs pallid I tel.',Dlina hy lillO, venation 

in pical 11 It .fUllcOUS. 

lru:ml Head 611ght~nurrowQr than pronotum, vertex 

lonuat , about 1.lt6 t1mes lOllger than broad, liltoral tn!ll'gillG 

Dub~arullel, aVex rouuded, aD w1~o ao uaue, G11~htll ~ro~sct. 

itll!: in front of eyes, carinlltioll otroug, :t ... aha"ed cl;l.rina 

(.I1l;t1nCt. BubmudiaJl of.ll'inao unitlll~ t upex , basal compartment 

slightly ehorter thUD hind Ul8l'gln; fl'onu elo.lll$ate, with sub

parallel tllU'tlins, narrow at ba.o(), ub ,)ut 3 t 1me Il lOIll;iBI' than 

lIIaximum I71dth, triCUl'iMtc, mcdian oarina a1mplo, ridged, 

lateral carinae elevatoad, antonnll.(l short, toreta, bat1ul seGment 

shott. longeT than broud , second segment mo re thun twice 8S 

long as firat. Pronotum broacl, pt)steTiI)l' r.Ja.~glll 1nciaed t 

t riaar1rlute, late!'al ClU'iMC d1vcl'glngly curved latero"09.uilad, 

IIIsetjull( hind boreler, raesa-nCltum shorter than vertex !lnd 
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pronotum combined, tr1oarinate; h1nd bas1t&rsus longor than 

other two togother, c loar elongate, toliaceouu, shorter then 

basltal'tlut9, 20.24 minute blaei.c teeth Oll hind margin. 

11410 gonetal1ljl Pygoter ll)llger the.ll broad, poster1or 

openinll. a little longer do't'so .. vout rally thnn bl'Clad, a medl0. 

ventral olongated bl{lde..l!ke £H'Ocess vertically pluced which 1s 

notched avicBlly, ventro-lateral anglee produced to stllall flaps 

oovering baS~D of ~enltbl stylus, anal angles entire; d1u~bragm 

w1tllOUt any arrll6LtUl'el aedea.:un UhOl't, lateralJ.,y COJIlj,lrldose<1, 

ollliialo fl¥lf Ilrolll41y oonlQ ·1, apioul htl.Lf Ql1r1'Ol1 t tubl.llal' ourvod 

baO!l;1II4r1is wltll jlOillted ti~t t,c:Ulltal 01'i1':l.oo ab')ut the middle 

ot tuoul ... l' vort1ou, t 10 .J,.Olltl 08l'-1.1ke j,liclen13.nll~:J ()Q tile dor~til. 

aide bout one.third from bate, dirocted lat rad, gunit~l 

fltyl.'HI .lof.llh n 1'rovl, outer iII.ugh tu.mld, diilQurvecl dor~lld, 

t: ruduully widened, 8l)"X tu l'fled .lnwards, obl:J.llue.l.~' cut, a.ra~l 

llegltlOllt broad, ajJloul IIUll'gln t rtmsvel'se. lateto-sillcill anglos 

i..ll·oduoed vent rad to a. pair 1)1' ahort t o()nicol proceoflos; anal 

style shortt oblong, 

leaQUremopt!.H Longth. 3.80, noad .. 0.87, 

Pronotum .. 0.92; Antenna - O.12.0.~21 Hind tarsus - 0.48"0.34., 

Caloar - 0.35, Tegmen. 3.00, 

M.Il.tol'lliiL .uuJ.~1 i(11)tY)lfl JiltIle "Inside lamp doms, 

Delbi, 1.1\. {\. I., ..>apt. t fi8, 1\. ].lenon, Coll. II, a.llotype female 

labe.Ll.ed fiG the holotYllfl; Plil' .. t.ypeul 13 ell.. w1th the Gsme 

data. 
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Genua I ~~ Distant 

Diatant, 1~17, 1.:trw.Ii. ~. liWl. ~. J 17 & 27B • .. ~ 
Vertex muoh lO.Diler thllll brol:ld, in pl'Oi'lle abruptly 

ncuto, laulbu.l.litel,y roundiu luto f1'Ona, Ilubltleditin cariu e 

meeting at l:Ipex of vortex or at extreme bliSS 01' frons. 

The tllree al)liloioe with tho Iluthor CIiUL be SOlJarated 

on the Du sis ot the rollo~ln, key, 

1. Dl)rao.median armature of. diaphrllgm 
con1oal, broader than long, aedoa-
gus narro'l'llne towards apex ............ g. QUllllJUg 

... Dorso-median 8U'lllllturo 01' il'l1aphragJII 
lobe-llke, longer thun b~ad •••••••••••••••••••••••••• 2. 

2. Apex of d1uphr~gllll.Al fll'lll(lturo notcn. 
8Cl, lo.teral margino folded ventrally, 
anal spinos long •••••••••••••••••••••• • ~Ddicus, op . nnv. 

_. l\pex of' diaphrugmal rmatul'O with
out notoh, latc~al murg1u& not 
folded t anHl slJilleS rnot'ie'tut& ......... IA. Illla,'Lfll)jl.tigup, 81'. no"1. 

21. M~ut1ws ,a.llrJ1CIlV, ap. nov. (!-Ilate Xl, Fig. 1) 

)Cplou1'£,ltj,gp, Verh" and 11l'Onotulll OQilr(lCeOuo, a 

b rownistl tijolOCIt lntal'll1:i.l. to l.ateru.1. pronotal curinaCt distally, 

IIltlsonotutn a.ore deep, laterl.11 arel1 OCelli bl'owui i'rona, gcnoae 

und CJ.YVOUD dau!! oro,"ni alitoXluao and lell6 teataceOUfl, tOl;jminn 

hyaline with yeJ.l.ol!litlh tint, (I brown III Clllti ut alavl1l uJ,lex, 

a aUloky fl.ulo1u boyond mldille 'llhioh j)roli:lll.ldCl to tlpOX, jll;ltallul 

to n,p1cal margin and covering the anal apioal area. 

la.rlli' Stout built forms. Hefld sl:.1~htl'y 116rrm7er 

than pl'onotum, vel'tfitx elnngate, Ml'l'OW abl')ut twioe l rmgol' than 



P1AT~ Xl 

i'1&. 1 I AlAAuUIlUJ J,g41P\lJh sP. nov. 

t1a. 2 I lH,\tu1wI mlllQpar1QWI. ,SPI .nov, 



PLATE XI 
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ba&al width, pex. truncate Ylith JDlldll,ln oarine. prominent, 

slightly narrower thall baue, jJl'OJoctin~ ill front of eyeD, 

uogul ately rounding into fronc , lateral lIlurgins subparallel, 

elevatod ; cl1 rination strong , at l it of Y.sh~pod c!lrina obsoleto , 

submedian carinae uniting at apex , basal cOlllpartment little 

longer than broad, 1'rona elnngate, narrow, ",idened apicall,Y, 

bt)ut 3 timea 10l1lar than muximum wiCith at two.third from bSSIJ, 

lateral In!u'ulnG slIghtly arcuate, carinatil)tl diutinct, median 

onrlnl'l sill1ple rld6ed, lA.tel'al onrinae elevt11i6I1 ; olypeu~ trian .. 

Bulat', baaal width ali~htl.Y narrower than apex or 1'roos, 

tl'.l.c¥rll1atel anteMae amdl, bacal IlElgc,()nt rJhort, torete, 

lOIijler than I))."oud, 8000nd StI;;r;,tlllt UiJ'Jut twice longer than first . 

lo'ronotUlll l1a1'rol/ , iloster1ol' bord.,,, luC1uod, in Qlddl~ liue 

dit.tinotl,Y ailortor than vertQx, tr!oarlnate, lateral oariono 

d1verglntlly ourved latero-caud d, lIOt utta.iJ.liliij hind mUl'~illl 

Il.ttlsonotum about the 811tAO l.anilth us vertex ana .Jronf)tul!l CQllloined, 

t ricl:lrinat ; }lind oa61tl:i1'(Jus SUUltJ.y longer than other ho 

tl)geth(lr, oalcar 1'o11aooouII, largo, 18-19 minuto teeth on hind 

margln, at). long as basitarsut or slightly aborter, 

Kole genqt§,1" Pygof.er longer than broad, posterior 

opening 11 little w1der dorso.ventrully than long , h~toro. 

dorsal angle feebly p~odU<le(1 an" 1ntlaeted t IUlal \Ingle prot'1l()0d 

in a Qf)nj.(ltll tip I dhphI'l~gm with a dOrSt)-blodlan flup, ll.pletllly 

notoh d ut llliddlEl , luterl11 r.1ar~1nill 1'"lded ventrally, a~dellbua 

sh'irt . oylindrical, lu.tefully oompNllsad ,vith an obliquely 
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truooated (l.pex, a row of teeth enoi'l'Cl1ng the Ilpio61 I!!OnflpOre, 

another row st- rUng troD! dOl'Gal tip proooed laterAlly upto 

lu1ddla 1)11 ettlle .. sHle, 000 1'1)111 Oil ventral border starting 

frilm tip prooeed uptf) middle I genital style!! stout, ll)ng, 

laterally oompressed, b~sally wider, diraoted d~rao-18terad, 

narrowed, ~ slight swelling ~t innor apioal angle, outer 

/jIllijle jll'c)uuccd into a nelr1'O\1 truncated I!ItWllPI anal ~egment 

narrow, apical m~r~1n moderately 5hort, tl'aQevcrse, latet~ · 

Iljlicul ane10a otron,ly produced ventrad 1n _ ~air of madera. 

toly lon~ , stout, .p1Qose procousea; aoal 6tllo Ghort, titumpy. 

M'llillreraiM'!1 Len~th. 4.20, Hotl.d .. 0.72; 

Pronoi:u.m ... 0.84, AnteMu .. O.l&tO.l:!S, 11iud tarBl1s - 0 • .63+0.34, 

Caleur • 0.4&1 Tegmen. 3.40. 

Material ,xtilm1ngdl liolotypa m lc n Inside larpp df)tw. 

1. I\.R.1.., New Delhi, Oct. '6$1, Coll. K.V. Liammen", allotypo 

female lllbelled as the h"lotYIlGI In1' tYI)81J1 2 OX . from 

Cl'limblltQre. 

ColOUNtiq!l1 Vertex, pro· and IQl;1tlo-nl')tu (loppo1'y 

brown, shiny; frons aiid ~enae tawnlj o.l.,yLJI-JUS 11~hte.t' than 

fro.l1l>; antl:ltltlue aCliraceousl Ul)uy veutl'u.l.ly browu; ltlgs 

6)lll1id I tegmina elooky, VIlQ'lt ion iH~V 11. 

~. GOQl;1rul ouaruct~rs as 1o~. 1na~Susl apox 

ot Vtlrtcx U.u~ItJ..y c()nioul, ul! wid", IlS bll~(:) I l.sl1a./ried 

(I(l,rin p L'OlIlillont. 
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MAl' getIQtal,&, Pygo1'er longer than bl'Oscl, posterior 

opening a little wider doroo-vent rally than long, a median 

invagination on veutral border, anlill !!n.:le llroduoorl to 11 blunt 

COliC; diaphragm ll9.r1'OI'l , bridl;le .. liKil, a dOr~OooJllf;ld1aJ) t()n~ue

like urnillture with nUfIloroUI) smull tuet.h-lUe j,l rOJoilot 100$1 

!4edeagull IImall. tlllJular, lil,iltlX b.tuntly rounded, ~().nl)"ore 

lilt ral to apex, minute toeth behind ~~ex dorenll~ and late. 

rallYI ijGu1t 1 uty~eij ohort, etout, laterally comprosoed, 

inner ou*al &n61 wide, medially n~rrow, apex ooliquely out 

with II. small (!I)nictll [Jl'oJeotion ..;.t the inner an~lel anal 

segmant narrol, p10al margin transvarue, latcro-aplcal angles 

produced ventrad in t\ pair of' lIl"ldl!lratoly 10llg Illolinl)s 

prooe &081 anal stylo sbl)rt, oblong. 

ILilllfrurementHIl Lenlilth .. 3,40, Hoad. 0,,63, 

Pronoturo - 0.76, ~ntotlna - 0.15+0.281 Hind tareu6 • O.5~O~40, 

Caloar • 0.46, Tugmen. 2,60. 

»Q,ter~ijl examined I nolotYlJ& male " Insl«e lamp d()me, 

:ril'\lvo.l.l~t ,)e).Jt,'e~, (...011. K.V. ll!!1IIlliln", alll)tyve ramal 

lata,lled us tho hOlot11r1111 paru.tYlrIlII1ll 5 ell. dth tho amu data, 

23. l!!:1tuUnul';j.l1Wii4.llWl. \Dilltar!t) oOlllb. nov. (Plate Allt I·'1l1. 1) 

• ~ ~ !.J:l.stant, 1912. W. W' ~. l.UJIl;. •• 
Ul)i ' 191 • 

• Upurni& ~ Motcalf! 11143, Ueneral Cp,taloma 
ijqnliytGtI;l, ~(~) I 36B. 

Cgloarat.1!ln1 Vortex, ),)1'0- and mello-notal (Uses yelloVl, 

l~Lterul f1el~ of pro. and rnoto-Mh br \'lnhh f'lUIMUB! trons 
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and SClllae deep brown, OIirinat!lln OQhl'\1(81)UlIl clVpeus ~U1d 

untewlae tawny; oody 1J&lleath deop orown; loga oohruOc)()UB 

OXOuj,lt i ore and mldcJl~ COXliG tuwn.Yf tG~ll1illa $ubhyal1IlG , a.n 

up~er oJ.ava.l btroalt IHlC()miuI:I Ll<lCuJ.ur at o.l.uvtll "j,ltlX , e. trans_ 

v r~e liu8ar dil:lcal a",ot u O),Ot1d 141dd16, a Gllbapioal marGinal 

Elul'tl.lsio.Q cont 111ued 1110115 V0111S to 11.11.101:.11 Iliargin lu",v lng 

hyaline lnal'!l1nal SOlOttJ 10 tile celle. 

fgJml General cbaracters aa 1n i . 1ng1oiB I trons 

elongate, about 4 times longer than maximum width. 

yale ganetAlial Pygofer longor than broad , posterior 

opening a little lon~er d"l'so-vollt r:111y thau broad, anal 

sllgle feebly pl'l')c1uced; <11nphl'agm pr;~duced into C1 dorso-modian 

cnnieill. P l'Ojeetion with tvm longltudlnd thickenings forming 

a. subt l'iallgtllar area havine 1l\'UU~M\lll Illinut e teeth I aedeugUfI 

long, t ubul ar , bl'l')a<1cl." !it ouse, fl!l.l't'owod apioally, gOMp,Ol'e 

at tip witll II rOlf of s,Jins ,~J.l a round , a. 1'0'11 ot 4 .. 5 t eeth 

1O.ter:..J..J.y fLlld t .. o tOtJth vGntral.LY about ono-tillrd from apux; 

~e.uital. tlt,y.l.es short, ul'I)ad at I.lU~C , !I1edlu.l..ly ll<ll'ro~. orond .. 

Glled tOIIUl'ds !.ApOX "'ith. tbe outer a"*lle produced into u. narmw 

p rOlon~..l.tioJl dive rISing latorad I anul. IHle;Ulont ohClrt, apioal 

Illur"in tr,lnIlVt;ll'ae, ll:t.t~ro"Ii!.£I1clll IUlaleo !.INduced 'Icntl"J.d in 

a pair ot' moderatGly lOflb Gtout 6,>11101;0 a>t'Oce:J60S, aual 

style flhOl't , obloll". 

"J!I.§UrQm~ntOI Lengtll - 3.20~ lie d • O.M, 

i'ronotulJI - 0.72; I\nt{)nna • 0.13"0.23, lUnd hraut '" 0.44-+0.36, 

Caloar • 0,32; Tegmen. 2.40. 
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"Ulltimas pusalllll (D1 tum ) comb. nov • 

.!l!llaRSryatv. .1.ui.t.!:lI (StIll ) 
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"'gteria1 oJ)W'1l1aQ~ 1 :3 ex. from iife (1)1;I9U , uihal'), 

2 ex. trom Coimbator I :3 ax. fM~1 ~ 1 l'tlV e.l.l a .lod 14 ox. from 

Dal:l1 . 

Dltltunt , 1 906 , ~ IUi t1ph ~, i ' 473 . 

llead Ill.lrrO\/er thclil jiroU'.It1.UU; vui:1;ex longel' than Oro3t1 , 

6uomuult:1n Clil"J..llile forked ,~t ext rallle apox or bllGQ ot fMno, 

b t erul pMnottll ctlriIlae eurvj,J.1g lJoli1n(l eyes , not reaching 

hin!.'! mal'g!l'll !linrl b e1tal'l:.uo \'11th one 01." f~()re latel'al opinea . 

24 . Nllap&tvgtba ~ (5tnl ) (Plato XII , Fig, 2) 

bini'!' tllld QUf' rd , lG24, &ll. ll'cyalll:lD ~ fl,. . ~., 
U I 16 • 

.. pelgh6x ~ ~tal , 1854, Q!x. ~yen§r.~ ~. ~. 
WQ., ~t I :~4e • 

.. !Ul.iiIH\rYilliba u,WWL I)i(;t,Jot, l;J06, ~ t:!r~thll ~, 
~ I 173. 

a ~ aQulegti; .l..lhtulIt, 1~1)6, ~ lil-tlthb ~, a I 
471.. .. 

!lot", Cl ... "t .1~eI)US ol'Ov.n; i'rem;.., ol,yjleu" :mcl ",I:)Ut.;(1 ochl',,,oeouo 

bNtm , oarinrltlo11 [J""le oohrJ.lile')U~>i aJlt()fI!l~le Ulld 10M> ochrllcQl}uu 

lll'!>tJt.); i,Jot).Y ventrally br')\jl), teflwiuu £ul.l.tj'yulill~ with U dull 

yellrl, .. 1Eih tint, t MlII;'W)rl.>e . ud tlploal. veinD t'utcous, an 

ol'ltl ;ut,: black Q cula nt Clll.Vl1 npex . 

C!)ll')ll1' vnri. tlo1111 f'rmn the above 'iro cOlllllll'luly notice

llbl (~ fI)1'1lI111~ Id:o:ed jll)ilulHtl~nll . 
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Gml He!id n",rrowor thliU j,lrf' QI)tUJr. 1 vertox eloJJ!;8te 

aL:JOut l , b t1JAtH) J.OLl~~l· tl:Llln basaJ. W.tdtjl , latera.!. mJ.rt:1tlU 

I.IUb;ul'dlJ.1I1 , "'''\,IX tl'U.!lCJ.to , l:>J.i"Clt.Ly .,I'oJc9t .1n~ in frmt of 

eYldfJ , tloatll't'ior UlLLr~J.1I t l 'lltltJ.Voil .('!.lO; 01J.1'1U;.I1;1011 "t rl)lll.! , Y .. oha,HJd 

carilla d.l.ut1liCt , submodian our1111:>1; Ul)t ulI1tlut; [it dj,lIlX , I.)Mllil 

COI;Ji)artl'ilvnt widor at him) i7lo. 1'(.;1u tht.lo r,aclil.trl I t.!lbth, fXl)nr; 

Cl ollgatoi illll'l"OW , ab,')ut 3 . 5 tillle .. lotl(:\ll' tlun cll1ximuro width , 

luter 1 mUl'gint; subpur.allcl , tr1c "T'io'lt.tt, a:adbn carina 

turC'lte 'Lt extl'ame baall ! elypeus t:t1angulur , tr1C1f1.t'lnatol 

. otellnao model' to, terote, vaslll set:r:.ont ahfl l1:, lr.lIlgor than 

bl'oad , lleeonrl !lO!;DlElnt ubl'lut twice at. l'ltig no :fil'Gt. ?roMtllm 

narro'll' t alii lOll Be vertex, 111ciaclj PI') ot e rio rly , t rioarin. te, 

1 teral c!u.'!nne eul'Vuo, 11" t Ir.Olilt.1.11~ hifld (!t:Jl'gin; !tJ(!SOI3'}tU~1 

to .a lItly lou&:Ql' tlluu vart It ll.!Hl .P,ll''lO'ltum ot)mb1Iled, tl'ical'l

nate, hinc llaoitarlSu ... diJtluctly l(111t,131' th.J.1l other tVlO 

to..,ether, ~-3 Ilflla.l.J. filJl11EW ()II thu oi(Jeb! Cillo r foliacol)UIzo, 

Ililtlrt (a' tb",n tJu lllt<L ruu;.J I ~~-30 u.ir.utu olrllllt. t\.l;Ith on himi 

mur~.I.n. 

tlu;Ly ~IjJUIii~eUI' PYbol'er ,Lrw..,e}' tlluU lll'oad, I'l')l.>tliu·lQl' 

opelling 'i lit tlc lODl,lor tllBtl bro,1d , ull,~l un~llJ entire, 

(1i'~I)hruGI1l \l1thout uny l~l"ln ·.ture, dOl'btU, boruor »tlal.Lowly 

conoave; ao(Joueu~; elongnte , tubul'lr , wBor in lr.1ddltl, liP6X 

na I.'l"OW , (11 ['p-ctee' r11')t'!lHd, und:lng in fl pOinte)d t 11.J , gllnl)pr.H'1l 

ono-third fT'11ID tip h.tol'!llly , (). row <'If 3 .. 5 t~!eth vElntl'ul to 

gnn()portJ l ~'(lnit.).l "tyler; :l!..,rt., I ttter:J.ly Cl)w(J!'esll<ld, bll.~~e 
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l idel' w1th infler llullJ.e, tumid, lIlad! !l,y lllirrow, twisted, 

upelt cNJJilr'.I.ad, inner 6L1g1e !il'oduoeCi into t11Q elOJ1" to ill'OOEl

ulloa , thE> lower OIlO deflooted l11wurC'l.i, outar angl e buljJed 

l'ol1lld; annl se.glnont b nail 1 nil 1eal 1111.< rg in t rl .• nt.v 1'se 1 lilt It 1'0-

ap1oll1 aneles IJl'Ilduood vont rad 1n 1;1 pill' ,,1' ct r·,nt: fl!,lil1:)ISO 

P rfloeosesl Ilnal otyle lal)t;, i\lI.lif"rm. 

jl!eaoutpm!$1 Leneth. 3.fiO; II(lfu'I. 0.75; 

l'l")n')tullI .. 0.82, 1I.1Itonna • 0.16"'0.2B, Hiud tar*,us - O.6B",O.40I 

Cillo r .. 0.44, Tegml.ul - 3.00. 

tllitptlal IiJIlflllneCjI 30 ex. from !~Cl'r'-lla (T1ruvdla., 

l:'lIthrlill.1Jllthltta und ~ r.i.v,wdrum)! 0 O~;. froUl • !'C I 3 ex, from 

lIe.lh1, 3 ox. trom A0111mt'Ollt; ~"Cllt J.lcugul) . 

(,Ierus I ~f!.UI. ... e.lioll .... r 

.Melichar, 1~03, aO!Iloy=fwu~ ~, 06 • 

..... lonbutu fo rms. lWli.d narr ower tiUl.! vrf)notun; vurtex 

very lOIl('I narrow, pr')JtlotlI,,,, ill fl'!)tlt .,! ,-,YI!!l, $ul.lu (llall 

curinthl 1l1uutint; b",1'O l'''' uptlXI frlln:; lOll!>, lIi1rrlHI, uroa,laudll 

Ilvte Illy; l llterlll 1I1'()u')td cal'inae !lilt m~otinG h1oL1 IDU~Gill , 

25. Cl!\l'I~1~ .t::Uitmta el1ehHr (Plute XUI , :fig. 1) 

Mel1chtlr, 1903, IiO!!ll'lp-£'ttUDe ~:ll.!lD , 96. 

gw.?Ul'J.di:t."'lll Vr~l'to:ll, prl) .. rmd mCI:lt)-I1')t.!;, c'lt'1nel)\l$, 

antorlr)r aHd p'1Gtt.ll'iIJr b'nder I)f' vrm~tur-t :f'lavt!JOtJot , tip 1')1' 

sout .. llum palo yull()\li troHIl, oJ.YV,"U tl <1M) gOll!l~ 1J'r"l,miai\ blucl., 
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bal:laJ..ly i'ronttLl car1J}l1e in lIet\f(Jeu cyea pf.U.e yallo ; antennae 

00111'IIoOeO"6, b c'.Iy ventrally durk )JX'(lwn , l egs "ohr~c ems axeevt 

fore and rJ.1dUle o()xae bt'l)lIIn, to~mln smoky , venat.1nn II 

along.i'uooI1UOl 1n o.pieHl half, 

tIUm, Ilead oblong , nl1l'1'>'IItJ1' t hun pml1" tutn5 rJ rtox 

el ?ngllt 6 , I1llrr<JW , ab,ut three t101Cf.1 lr>ngor thun busllJ.. width, 

ab()ut half tile l..en~th P~Joct in t'Mnt '11' e.yeu BS t\ lle!:llc , 

l ateral l.arg1tls suuPllrl'lll el l y.,.h"'lwd ca"iaa f~eble , subm~ill1 n 

oax'lnao unite .. lightly lJef'lre lIjJex , continuo 1&" ., a 111~le 

QU1'ina, ba ... al coropu.l'tJ:!i1;l.t&t dht1IlctJ.)f longf.tl' than broad; f"l'ono 

llarro" olorAt>I:1'1OU, lat'fll'.,l j~ur6:l.nu J:l'QID lJelOO to lfolvel ,,1' (ll<lt> 

str<i1l,ilt nO. .,Ul)l:Jar;;J.J.oJ., tbllltoe Ilroutl.tu til ~lv(;l OJ. (;.I .. n'H·~ 

lyr tv <1Vv"~l'aU(lIl , "Imut 4 tlr .... s 1 n~er tbUll llltl.xll'JWQ \ 1dth 

.just IlOVO tl.pex, tt·10tH·1rHl.to, Uictauu oarina u1ul\iltl , :foX'ail) a 

olatlt.r l).t ba:>fJJ olyvuu:.J 1ll.lrrOl' , trl'lll~J. r, trlc,.rlnute; 

atlttlLlU~($ tcrete , liulIa.J. sellmont dll\)rt, l.O!l.l..ut' than w1de , ueeood 

tlcgr;umt IlblJut t\J1co a:.; lrm~ ao flrut . .....rofl'ltllRi !lAl'rOW , 

t rlCllriwltlJ, Intol'ul carilll1!;) atl'algbt , diver.:ing , tip not 

l'cachini.'. IPsterl"r nar~:inl rJWilnrt ,.,tur~ olilJrt 1" than vertox and 

Ilrl)!l<)tl.1m eomb1nor'l, t1'1o~'lr1111te; hinr' Or.J.Oit':ll'::JU:J lO!lf,<H' than 

othut' t .,,., trtgethtJ"', calc r f'')11''C'U 'lUr. lS.lll3 t,leth t')n hinrl 

murgin, r,h')rto\" thrm blls:1t TroUS. 

blMb ~:Qn"hU.';ll Pyt;ofur l'IIlI<.l(!%' than i.H(}t111, _J lsteri"l" 

'JilUtl11l~ lOllkllJt' dOt'l>o -vclltrally tll ... n :H'O ,d , llrlll ll11ula ontlr(;;q 

d.ia~t,.rut:u. doruaU.y IJfOClUOIlt1 Lot i> (l r.;.l'o .. d I:i.n.lcltl, t.ne llj,)VX 
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notched; sodo (.lUll tubular, basally broadmlcd with II. aUght 

raadian b~nd vantrally, apl)x Ilblhuely out lth eODnp"ro !It 

till, (L few rnlnllto hath «n1'801 to IZ,)J:lopnro, ge:1.l.tal otyleo 

tJl')l.ll1whut t31ekle .. ah,QllCd, laterally ol')ltiiJro(l~ed, btHl0 much b1;'r')'lr1er 

t b ~ltl d1:;t'll l'G"hn, iuncl'l,.H,a1 engle l)rl')~llcod intI) 11 c'uliou1 

.,Irolollllatil')tl, pex 11,,1'1'1')\? , po1nt\'ll'\ with tn t\)~th-l1i~a pl'Ooet.aev 

. t tlPI anw. segment rlu~-llko, ajJlc1!i m,~r~1n transverso, 

l;..tcro-a.,icw. an"lall stroll~l.Y Pl',lQUOliid V~llt rad 110 vail' ot 

JlJl)ueratl.ll.v lon!.., IItOU.t S.,I1l10S\) ., l" 'Qtll:IIH.l 1I 1 tl.l1l.4l. <ltyla I)l>lo~. 

"l)tl!lyrRm!lrdi~1 J.eot;;tb .. 5.00; .!<.;Iud. 0.63; 

i'ror!iJtUJIl .. 0.80. ntvDnu .. O.lO+O.~UI li1ud t at'SllS .. O.4'7'tO.33 i 

Cal<Hl.l' .. 0.361 'I" lueu ... 3.~6. 

M!ltorial e,?;wAAedl l~ e). . froG) Aoral!l ~T 1l'U!IHllla 

.. no Tr.lv(uld rLlOl) J 7 (IX. from Colml.lutoool 3 ex. from DelhI. 

Clenutl J lliowarm L:.u1r 

!\Iuir, 1913 • .i.!.ms.. Hnw!lihD im,. i.i.£1g.., ~ I 219, 

St'mt t.ullt fl'l l'I:lS , V",:rt(~X e.ll'lne l.to, at tHIse follll'\) thnn 

t deo a~ b"'1/id l: an eye in thlJ tl' 'na 1100 , ill p't'ofUc ;]Ulletinn 

,)f vUl'tax allr' f:l.CC acutdy ,n.;ular; ;tedit.l stylo!:) uJ't1.culutml 

011 the VC:lt taJ. o<ll;:tI "f llYt.:'lfo r, lI'lt IJlth ln it. 

~Q"QU1'atiQ"1 Vurto::r. Ulld prr)JtotU(l, ochruocoa , Lmter!')]!' 

i.> rJur of jJl',IJJ,ltUlll 1)l'C1 •. ui :.h blu(ll', JUU Ol4dtulll .,loh'ClU<l1 1'1":)IW 

Jet Lllack w 1th lUI yoJ.lQI'i b8nd b,,:..nl.l.y j oJ.yptiu· 01 C!l\.; .;cnno 
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oohruee!)uG In f''Mnt of o),I:s , I>tlSttJt'i(')rly bl'.lek , antennaa and 

body vlllntl'll.lly bl'l')\~n19h blaclt ; tfl'!'e and !:ll!3"ln 16i'.G bro:llI , 

hInd l ogo le,;; a deePI tClk;minol cb~'k smokY , Cltl lc 'llly t1'HC (lccp, 

van ;lt ! n dark bro~r!t 

fJ;wu 1 lltJud ua.rrol'l(Jr that! ... ro:lotulilj vel'tax clOUt-ate, 

brotid, J:'iubcullic 1 Cl.b·)ut 1.114) t1Jilfllol lOll .. O.r th:l.ll bl1stl1 Width, 

""t IJU.SIl, aI/out ~.5 tlUJou more tbe.u the width of alA ev'<l, a,l)ox 

brOl.dl.v. co.[ucu~, JI",rI'OUtI%' th<ill IJIlSe, ,,;roJilct ill frout of: eyl.l!> , 

later~.I1 Illurtiin:a 9tl'al .. htS carillutit)II dl£t1rlct, :t -shup" rl 

carll!u VNUlinont , IJulIl!lad1an C!ir.in!~ broud1y uultlntt: at I.lp Olt , 

(lUr,lll cO!;lIJSrtDlYilut wid r at him' mut'61n thun m d1nn longthj 

frons sbort , IJt'Olld, flut 'lb'lUt I:! tlmus l'loll:l;n' tharl maximum 

width at level ()f ooelli, £JUt"f'1ce very {'inel,\! OlubesC!ent, 

t rlcarlo!J.t,e , Junot1r)ll of vertex and fl'OflU ';lcntaly al'lt;ular in 

p ronta , f'l'r>nt!) .. clYi,le 1 BlltU 1'0 diet lnc:tly IsT'chlld I clypcus l lmg, 

tr1"ngu1.!.Ir, c!')nva:;" J •• e(li!in <nrln.1I I)blll)lete; '1ntHnnlh! am!'lll , 

tet'ott:, 01111' 11 IJl.ljJ'nClit sh rt, l.,ngel' thu1'l Ylifl(J, :::ocl\nrl DEI(:ment 

ab'~ut twico tS long UD r irot. '1I1nltu:n ab"lut tl11l lla!!lC langth 

au vertex, deopl), inol-Jed t)lsttP"l'lrly t l'icull1"t el, lateral 

cUl'lnul.l !.it r·J.!6ht I hOt uttu!nlujl him; Ill art;;ln j IJl03rmotUUJ 6l!l')rt(.'l' 

th All vert..:x Illlll ,,1' lIlltulJ t )t;;G!tlH:l', tl'J.ca.rill.lt"l tllmt b~:,;.lt.oJ.rullu 

dltlt.i.lIct..l.,Y J.I')U~Vl· tllUll othl..l" t,,() c')llIljinorJ. CuJ.odr .ACUWillt<te , 

unort s: tll'!.tl U'-II:lJ.c.ur"l.'I r;. , 16·1B r.u11111l .. e tt:l.:ttl un h .t"d In(Il' .. ill. 

X"l:;..aluolI. u"rN 1 and Lon!.: . 

&"10 VlIAktulia: I"YMI)1'Ii.1' IJrodd I l,)OGtel'J.or "pel.1~ as 

long lUI w1du dorso -vent rally I elightly e:r.IU't,:1nuto lllodio-



vent rally, anal tiQjtl nt1re; d1ujlhruglll wittl !l omtlll bultton 

J.iite Ilcdian yr.'>j (It!OJl Oft ventrul llJurt:ln, fA lllbdian trunk-liko 

I' rololillat lOll dOl'li Uv; aedutll;;US UI)"t;.u.tl ... p,,(] t lata .i'ully 

ooruiH'o' lied I d;i.ctulJ.y d.1v 1dtJd .l!lto two, v(:I.ltruJ. one lODI,jC r 

tlun t]ot'i:lul, U,PlJX tl'Ullcate tilth !J. Ilwl:IJ..L tn ) I'll V!,lIlt ra.l..l3 i 

ao,r .. al 111>.1.1' uhort, Ul:I.rJ:'iOI~. ilolutud , not I'oLiohlu" the tip or 
t.be othbr, hav in .. Ii .u'I14UWl tllicktltliUld! t;enltal. Ilt~'lfila Iltt!lchod 

to the li..ed1o-vtltlt rul ed"o ot Pll1:>.fel', tllOllb~fte, curvuu dorollo, 

lHl::>ally narrow, J~rl'l.cluf.illy tltlluruad ujJt.> i.u:..al h!41f, then 

nsl''l''O HId t"WIII.l'd1l tiPtlX whioh is curved 1mlUrdlll ~OIil SCMment 

shlat, ul''>3{1, apical Illl1'gln t t"1Or." rile, latero.np 1'.);111 ,1Il(!lcs 

l)r(')rlucet1 vent r!1~ 1uM t'li/O pairs "r eroall e;.,1nculC J,l'l',.,cetls(ulJ 

anal atYle umel1. 

auillUSlpl,mt..!.1 Length - 4,30; He'\d - 0.70; 

Pl'onotulIl .. 0.801 A.ntonna - 0.10 .... 0.21; Hind t~r<lu{; - 0.52+0.301 

C:llC,:l1' .. 0.3<1; Tila.;lIlen .. 3.00. 

Material s;xu(;!inedl 1I.)l')tl' .. ,e walo "\.Ill C::l'.l1:i:IJ , 

.I U.l.lJlll~llr 1, u(Jl1J:,;;l , 30-1-68, Coli , ,uut tuolul.1·Yu" I a.l.J.otyvo 

felllaJ.u ll;lueillt!ltl ;; ; tho .hulotnJ(;I, V' l'C..itY,tlO'H 6 (1.;(. luuiJJ.le<! 

a6 "On SIl.';brOtHIII, uauh~t1, ,july 11:170, H. i.<eLNIl, Coli." 

Gel1u.a I '~hnQC1!i;lpjl.loI Uebcr 

.If·iober, 1B66, ~. w... ~ . .\i.wI.. Wl., ~~ • 519, 

Vertox elonM te, s(Jcond Hlltcolal Ml;!bffiont al.lClut :3 times 

lOIli6('l' than first I in millltHl M.10 gil llct'1:.mrl rum ptHlI:I(!S tht'rJUlllh 



0.0 1l0CI'lI>I.lOl'Y apa)lIlldl.ltf,s, in i'lllllulclo third valwlu d1otillotl.v 

broader. 

'J.7. titgnogr#llu!! ilJb..IlllUJJi Joseph (Plate XlV I F:l.g. J.) 

,)'Ot;eh'h , 111164, a!.. ~ J.1lit.. Wo.l:it.. ~. , gl ' ~) I 460. 

kol'2u,'oti'lrJl Vertex , pro- 'nd meOO .. lltlta straminoous, 
, , 

latet'al area. r,f mosf)notllln tatl'uminOI')UB uut'fut.led with ochrllo~1lU8, 

e •• r1nation cruwny I frons viCClIlIlI.l; olypo\11:: 'mil !lcoue ta my, 

OJ.l'iMUI)n Ot'06£.1Y \Jhito; lJ.oten!l(l(l tawny; b"ldy v nt'!"Cllly 

ochrlloo~ullJ 1l'ljJIl utl'umiUef}UD with onstlme us flt'l't,aksl tug!lll~ 

$uilhyalil1o, venlltl1)l'I iu u"J1oal half pale fJ!'OVin . 

~, .l.>lOllll.ito .r"rmlil. l.1e:ld sli[;htJ.y Narrower than 

.. rlJ"..,tum, vert :II. el'Jllgate, aOJut twic(J Ii j,OIlj; ",$ 0"'0<11 fl1dtl.l, 

J.:lt""lll l~are:1X1!:i f>l.lb!lt.l.y 1:11'Cuutlol, U,;JIlX r114no, .,1'., ClctlIlI. 1n 

1'r{mt of "you , lell ... d.ue t.i.lao I.l>:lUill c~J.riti ti n tllutlllct, 

l'glUji to"nrdo vllC'h oth",r 'lIJou.t t> third from Ilj,l"x aud coutiuued 

on upto the Olyj,,1~U:' . to t, r> illdei>lvIlCler.t bu.t e103e1y u.ppl'O:x1 .. 

matud carina"" ba.:.lul cl)llIl"urtment t:l.C1ot' in hind IT,ut'l,;ln than 

rnedl11! lonl:tb.; /1")U[; ul()l)UFlto, ab lllt three t1mo9 LongoI' th:m 

maximum \'Iitlth, 1 ':Ito {':u r;,arglns ::.uup.u·ollel; clypous :lubt 1'1610-

gul!:lr. tTle'I'pin':ltEl, ant<:<IlIIae t1)1'l'rt., teruhl, bllA~l Elo",r~cnt 

lrmgu'l' than \lltrle, !Jl'ef)1l0 SetOlltlt ab'lut a t I."es lm1ljU'(' thsl.'l 

f:1l·at. i'r,')urltUlll lltll'l")il, .1nciGod p')atul'1.nrly, later'll cl.H'illne 

dlv~rg1ng mt mElGt1n~ hlnd m!1I'g1nj meSf)xntum 1l1:u.I'):ilt equal. tn 
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V 0 1'tox linl] p ronotlUll cOlllbined ; hind ba"lt1.1l't;Ul> IiUi;lltly lOlliar 

than othor two tOlletbtJr, CIJlOcll' foliaoeous, ohorter than 

I.Iflllltar Uf1 , 12 ... 15 teeth on bind murein. 

Mq,lg W(lpetuUB I PI')Gterior OP811illg of pygofcr flG broad 

as long, with u nGdlo-v'lmt'!'~l 1nvuginution, an'll sngle& anUru! 

d1a~~hragl'l without 1l\"tJl:~tul'el edoaguo long tubular, narrowing 

& l'f.1dually from bnee to tip \'11th the apl:lx tUl'llOfl l.ucKw ros I 

from the aedet.e;ul'l basal ot:rut nrlm;jQ a oiekLe-ahnpec1 atruetU'l'8 

with D swollen oylindrio 1 bue which has hole thrf)ugh ,'!hlcb 

the lu~de q~ut,; j;) l'<Jjuctll out I ..:en1tal styl 6 uas'lll,v 101lIoll~ll , 

broadly tliOJ.<lIil-1I>h ~.v~d witll t110 cli;;ilt ,.1 end <11 t'<Jet~u dol'!)O

laterad , apli}J(. pointed l Wlal <l I.(fr.CU(' r1.na e;h~vel'l t .~.)io4. IIlU !'I&.i.n 

tr'WilverIlIJ, .Ll1t(J1'O .. ap.leul uCl~h., prolluQ cl vl.!Lltrill in ~ jil.lll' ()f 

&hort, uluut jJtI)<:UtHIf;J0J W1IJl. atylu ahart, oi.lloJJt; • 

.LieAAurems:ntlll J..(lll~th .. 4.60, liead - 0.70; 

Prmlotum .. 0.84., A.ntel'U1U .. 0.1~"O.341 Hilld tur&UIl .. 0.48+0.41.; 

C (>le (~r .. 0.36, 'rugI:lon .. 3.86. 

Material en!:l1nc!l: liolt)type male" Ins.1cJ e lamp dOl!ltl, 

l.A..R.I •• Dolhl, Sept. '59, It. Llcnnn, COll." I allotypo female 

und 7 J)nratYPl)u \, lth Ilnme ihtu an thu holl'ltyp I 2 ex. collocten 

fl'l)ltl lJelhi. 

Genus I Tiruypllll nov, 

~tout built fOr'dl , liuad nart'O\lel' than prt)uotulu, 

vortex J.oltolel' thaI! oroad , iro~t1ct i~ 1n front 01' eyo"' l 
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oarlnatlon strong, suc~~dlan c~rirlae meet1n~ at apex, frons 

flllrx'ow, distinctly longer than wide, lateral mare:lna more or 

leGE! strlllgbt, diverging; apox broa<lur thall bUSEI, trlc!lJ:'lnBt6, 

antonnae long, cylindrioul, basal oogment more than half' 

longth of SOCl')lld , I'ronotuill narrow, t1'lo>lrlnate, lllte1'1l1 

c(ir1nc~e not meeting hin,:! margin, mC:Jonotulll shorter than 

vertex Dnd proootum Mmb1n~,d I hind bllsltnrau& longol' thnn 

otber two togotuur , 0 leur fol1ueaou6, lUi 101'18 0.6 b~llitat':.lUs, 

mQny toothed. Pygoter long, unul emal'Gluatlon produood to a 

C I:'U 't-.;i!upud Il.PO.1C. I dlo.j,lhl'a.~ ~I ltb ill dOl'IiO-lllbdl<J.n tilielt, 

.a"lol.&lly b1:l:11i!d arw"tul'EJ, ede(.~u.1> 1'orDls u bult of II. borlOe. 

bOIll, J.atfill'u..l..Ly comjlre.,sEld, (,en1tal tltyhm kn.1fu.l1kel an!!l 

~e&/!lellt ;i1th '" .,u:L.r of l<l~ p.Ll'l()UG l.Il'Ocess. 

Type oi' uenu6 , ,1Nyell' lOD!'iQQrllii, P. nov. 

Thj,B gCluus OOIl'aCHi MIll' to j:latypal'ei' by the long, 

clauder antunl1!le Bnd the clllcur cllal'5ctoz'S , but the elo'l~..lto 

v(~l'tex and the f()rk1ng of lJubmodl ' ,n cll rinllo Oll vertex place 

it 1n u nc~ genus. 

28. TimyoUI1l.QndcQflliR, op. nov, (Plate XIV, Fig. 2) 

CglQutllt1qP; Vel'tcn: >lnd ~le50notum ta"ny, pl'omtullI 

creamy white , (jutoriol' b'Jrcio{' unC! latorul arell i)l'OIYo, fr 'ws 

tawny, olypeul;l ochr.IOuQU6, gt:tllue iJluckj llOtenlllll.f.l luld lUll!; 

ochr"cuouf:I urown j bouy veJJtl';"lly I.lrll"'u; togmiwl. hyaLine, 

venatiQn brown. 
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fllml llel:ld nnrrowor than pl'')rJI)tum , vGrtex elll!)gato, 

abol1t 1 . 5 timos 1.0Z1t!IH· thun baGal Ylidth , rl()st rior m':!'l"g10 

trJ..IlSV01'U(I , inter 1 rual'u1l'u:; 1',;11' 11e1, elevatIld, apex l!ul..ldrato 

"11th tJcd1:UI 0111'1n" promincmt , 1)6 ~11du nil Apex ' U lIase , projec

ting in front () .f eyes ; caritiElti()n IItmng , Y- shal,Jed carinI!. 

i'!ililbl,y riev eloj)4ld , sl.\omcdla.n Q.:lri.nae unithlj;; at u.,e:x , OU,1i1l..l 

I)OmpartlOllut a:; wilie a,1S lIlediall J. elll:(jt h; i'roUI6 el ongato, ua.rrow 

a t lJa~ .Iidu.ned t owards I;IP01, about ' times lorl~or tbl!.ln 

maJl.1Jn11Cll 111dth , lQtaral lIlargiuti at rdt:i1t , sli~ht.Ly dlvE.ll'gJ.og 

to.vards apGlt , triclI.rinutc, mfildian e:>.rin simll l of ClypI:I1H. 

triaut:ular, ~O.lVOlt dorsally , t 'l'ioarinato , median curina more 

*,lovat~d , antennllo long , cylind rical., or.t.;.;al sq;rnsnt ahort t 

more tlltLn balt length of second. f'ronntulJI nurrr,w t pnsterior 

mtlt'gln doeply incised. trlcMin to, lat.orsl ear11lf,IG etrrlight, 

fllvel'g1ngly ourved lllti!!1."o-o( UdfJ,!I, ntlt 'lttalnln~ hln(l ml1t'{):ln l 

mcsooottlm shryt'tor than vortex Iltld pron.,tum cf)mb1n d, trio 1'1-

nata I hind busitilt',,'1l'; l.,'ll,lc r th m othtH two tot;ethar, c • .I1o'J.r 

folillceoUG, acumin!itc, at) .Long as oaultal'Gu8 with 20 minute 

blacit toath I)ll hind margin • 

• lal!l '4\#Q!ltnU.lu l'ye;ofer long, posterior o>,(m11lg 

lOllllc.!r dOPbO.V utrul.l.y than l)l'f.)l:lu. t.IJ.ul cm,u't,linu'Il iou doojJly 

il roducad luto eo Cl'Ubt-i,;huVad l'rolonlJl:lt :\,()ll, turned vent rud, 

tmdiAA~ in a O:U,'id a""x 11t h tUlJercu.J.l>.ti()lI" ; v(.tut l'a1 bordar of 

d1"'Vlu-ul!,lI1 lit :nielht t dOl'"ully procluocrl into a 1;hlc: k 1I1eJdiun 

lv.terlJ.,uy flat , lOlllh upically b11'id ul'fJIatUl'e ; aeaoa.gua short, 
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flat, .ll.itell'lllly oompl'eu8<ld, ;..hapUd like hUlL' ot' u hC)1·so .. shoe, 

1.1 ul:isal rectangular :;hield ventrl.llly, apex (:oll10ally blunt 

with gOIlOj,'l()l'f: lateral'to tip, chlUlliztld rinll-Uk.:: nt Noture 

V(lllt 1'1,,11y 1n batweelJ the \:muul ohielll and vcmt 1'I.L1 Itlarg1nl 

gonitul styles 101l8, ,knife-1fte, luterally C'ompl'esl'led, 1nner 

buml angle b r,1!l('lened, mad 1ally narl'c) I turned lIltera~ onCi 

ourved 1101'96(1, tip obtu90lV bluutt an 1 asgrlent '['ing-like, 

apioal murgin transvarse, latero.aplcul ancle~ strongly 

produoed vontl'ud In a. pall" of long, mU'row, stl)ut u;Jlnes 'l'!1th 

curvec.l tlIl8, I.llltll. style short, stumpy. 

ttell.!!UrQ!Dept51 .l.en!,l,th .. 3.60, Head .. 0.75, 

Pronotum • 0.83, A~tonn~ - O.~+O.~OI liinu tBt'bUS .. O.G6+0.~O; 

Calcar - O.~51 tegmen - ~.90 • 

• ,t8t~sw. pXf;\!l11nq", 1101otYIlO Illale "lnslde 11~ht trap, 

T lruVlllltl, b'tllJ .'70, Call. l., V. ~i.iIll!llOn'·; (tlalo t:enotll11a Oil 

e.l.1de) • 

ue~s '£OtgnQcolll otcalf 

Metoalf , leSO, ~. W. R!I1',!llclJ~ t. ~. W •• 
~{$}, 59. 

Hea.1I neurly fl:; brolid us VMnotum, ver.tex quadrangular, 

l ateral cllr:1.nllo utrongly olevated, submec111ln c (lrin 0 meeting 

at pGX, l:ltnal l)rl)n)t~J. ollrlrllH) mt l'Gtlehlng 1.'I1nil mart:lll; 

hind b isita.rsu~ Iluout tW.i<Hl .;.(; other twt') ol)mb1ncd. 
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~~. CgroA4oplltl. eurv,1uen1!h B~ . nov. It'lute l.V I li'ig. 1) 

CQ10l1rt.1USlQJ V~rtIilX (lIJl!.t'dceOlll" urovm, !iron,)tUI4 

yellowish \wite 6);C>Jpt lateI'al. aroa buhilld eYllu IJrovm, ma .. o .. 

notulll deojJ I.l'l';)wn, apox of seuttllluu; Cl'l;lIamy whitc, lateral 

aro pIlstur1'lr to te~ulae Ol'II.I1!;c! y llt)wJ fl'Ons, elypous cmd 

genae brownish black, ear1aut11ln croamy ~h1te; antonnae 

oClhrucenufJ, basal eegrnunt dGePI body ventrally br;)wn; loes 

oahrClceouB, tegmina hyaline, ven'ltirm oehr coous, a brmmish 

blac!t maoulll lit olwa]. apex. 

I:$1mc Kelld sligbtly nur'l'OVlOl' thuD pl'On1tum; vertex 

"uadrI.l1lgular, lonuer than bru,Hll width, apex 'luu.1rate lith 

Dedhm ct1rina II l'Oa1inont. slit;lht.l..>' !IUrrUWer th!lll base, lute raJ. 

.l!UlI rgillll UblHii l'al.l...,l, lilt NIJUJ.y elo:v.lted; :'i-Gl'l",!'cd Cu.rul8 

oUtiolata, IlUbMldl ... 1l ctil'lu~a u1l1t.lnl; II.t "VO;(, IJUuu.). COlnllurt. 

Iit(lut tidor ~t hlncl UUll'j>1n than uudlu.u .I.01jbtlll oyu' lar~o; 

f'ronH u.l.'Jnt:ate , narrow, l:i.l.iout thr'QO t.1.u,O;) It)(lgor than lIltl:Klmuw 

width. in !\liddle, ll<lrro\';eot at LoU.IilU in but h;\lll u,voo, latet'<U 

marGins oli,:ntl,y IH'CUtte, elQvl'.ltecJ, Mel.l!all o'Lr.lUl,\ fJim9101 

olYlJeu6 aul:lt r1tlugular , t r1corln 'lteJ fUl ton!!I,!!) ahnrt I tal'ete, 

f.1rst sct:lJIent louger than brol.lt'l, second seglDont Ubflut twice 

longor tlmn 1'1 rllt . P:rnnotum llro'lrl, nl\t'r,~w t buso than long 

j,n !Illlllllo, 1:.rlcarinllto, l'ttoT'al c ,rinae 6trll. i E:ht, r11vcr~trlg 

lc.tero-ctludfU'l n"'t 'r:aot ing '!'l1nd n!Hcln; m(81)1l!')tUl1l as l<')ng as 

o~ t;lightly all rtar than vu rtox wd ;>r'lJ1'lt'Ulll t'lgeth\Jr, 

tl'iOlll'ln:ltel hind J.,,'l9it lNlU6 olightly ll)ll{lell' than I)thoI' triO 



Fig. 1 

PIATE XV 

Comnlicelli. gurvlpellll, ap. nl)v. 

U lliJ.&Mdu Si~rallll'1!!1Qulh sp. nov. 



PLATE n: 

I r T '~I /ii0 r~ 1)1" 
Q. 
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OOlllb11led, olllclir folillOeOUIl t th1n with 

on billel UI 1',,1n. allonel' thull lluaitl:lr:-.ull. 

row ot 1.~.17 teeth 

KfAli! gen!,JhU,.. ?ygofor longer then bJ'f)od, posterior 

openiull more or los!:! I'liroull:lr, anal ancle pt'oduoell into a 

'olunt cone, turned inlllll'flsJ diaphragtn O::ll'MW ~Iith Il darllo . 

med1~n bluntly oonie81 armature, aeocagau tubular, hook-like, 

rlU'I"t'o lod apically, g",napol"v posterior tl') tip, l'O\f(1 1)1' minuto 

teeth dot'lililly and lilterally in ttl\) tlpi~ 1 hull, genital. 

atylos ~uort, aubrectal~ulur, laterBlly oom~reB60a , inner 

".Ill1le slightly IIwl)llen, <lIH'" trunCI ~t.; u.nal. seglllont, nilll'l'l).v, 

ll.,loul aw.~·giQ trCltl8Vt~.r"Cl, latero-apialill I:m~lllB atron"ly 

produced YIll.ltr.i(l i£1 a puir of motjtlutely l()~ IIV1noB., 

prl)Ql;lIfletoll .mflll atyJ.u I.:illo.-t , ou.l.outl. 

j,gwrep",ntsl .... erJ~th. !:l.80, Head. 0.68! 

ProIlotuc. • O.EI~, A.lltenm> • 0.11"'0.211 ll1nd tlll':'UI:! .. O.<!3"'O.20j 

C .. lcur .. O.l:!O; rre~llen .. l:!.t-.O. 

""lId"l 91:ardnad. Mloty.;.1ot tlale "lns:Lc1o lamp dOClu , 

Colmbl..tol"lt, ov •• r.>oa.'59, Call. A.it, Agarwal". PflJ"..Itype I2 

malec (male genetnlia on slid 8) labollud as the holotype. 

Genua I Yur;OoodY{1 I?ennllh 

Flmnnh, llJ56, ~. Q:.Il.J.1. ~. ~.t 2A(4) I ,143. 
0::" 

Vertex 10tll:01' thun bt'Orld, l1idti1 ·C\t boise n')t IlxoQecUllg 

width I)f 'm eye, trH .. ll1" of' msdltln t'Nut'll oarina at extt'Blne 

ba .. ", I gUI.HI.l se,mlilnt ,)1' .,ntun.l'ltlu lIIor~ th(Ul twlco at long liS 
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broud a.t apex; latErr~ll j)l'{)notul carln,lo not meetlns hind 

wurgin. 

C;Q1Q1irM;loQl Vat'llex, IJl'I). mel Gl<lSQ" lli)1;a str{ll!l.1tlOQU8, 

J: -shQpeil carina on vertex, pMQ'ltul c'\'!'1nlle and "o<'lisfI oee,,

nl'ltal oarina erealllY yellow, 1, tOl'fll o'11'1nae r)n vertex '~nd n:coo .. 

D"tUIlJ yellowish, sldus of m.aonl'ltlll ditlO uutl'ur;od with yellol1, 

later 1 area ',f I:IUl)tlI~,dbn carllllUI 'it apex f vortex and OrJ 

troo8 pioe USj C1YJ,lIlII.!:I, II ,nuB, ant lwae, ltlg lind velltr, 1 

~l(je of "oU1 0011'1' CIe(JUb; teijillinll ullr...hyaUue 'lith ycllo.i!ah 

tlr.t, ve.ol~tlou ochrucI;;:)Uo. 

k:gml tolonl>lit.e 1'Ol'llill. UV;AO lJ.Ll~l1tJ.y •• urr'>Wer Uuu 

vron1tUIl:; Vel'tOl( elO!lb"te, 11UPJ'oJ;r! 1I0Clut .1..6 times lOtll;;ll1' thuu 

iJauu.L I Idth, j)l')~ect;!,lIl:: in l' !'alit or ey" , J..1t~,t' ",.l Ole. 1',.11.9 

r:;il!ll.L()wly COnCil.VIl, lLjJ(l.ll l"Ouud(ld, sl1611t.l.y llaJ:'('OWer than bl Ill;> i 

YMllha.v~d cut'inll (eebl , IIl1orued1",1l CUl'iWUl not utllt iul.; ut apex, 

but closoly followluf, sine by Glr'1tl twt,) m1"r110 01' ()l"~fl I"In the 

i'rmw, bit;Ell r:ompa"'l;ll'.cmt Il!; bro"" at h~n(l :a.rg1 au the 1:',0111' tJ 

length; fl''lnlJ el'lurpte, 1 to1.'al marclnlJ ol1etltly d1v91'elng. 

about th1.'6C! tlP1tlfJ r~9 lOl'l}J 0 t:!l:xLlIl\l!". width 'it 'P"X, b!l.ou 

narY'IfIVJur than UjWZ, trlcal'inute, l.tor:.l IltH'lnn0 ~lr'Vltc~; 

clyptl'UG suotritlngulal' , triclLr.loatOJ Qn~ nnn~ uh·,rt, tel'ote, 

haslll setl!:Jcnt ln1601' than pro,Ad , OQC(Uj'; sa,,::uollt II.t!')ut ~.5 

tlmfJ 1 ~ r tlun firl>t. l"t'l£lJltura IUrt\')11 , bN31ier it blHIIl) 
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than long in middle , poaterlor 1l1a.re;1n incisod, triC)tlrinatc, 

lateral carinae utraight, d1verglne latcro-e6ud~d, not utt In

ing hind ilia rg1n; !'JU:liIOt:lI)tum slightly 0111<1116-: thun vI'Jl1:ex '1n(1 

pron::ltulII combillOrI, tr1C !H'inato; hind b!l.sitlll.l'sufJ longer than 

other tuo t"tiother, calc'll' fo.L.1UCtl"lUO, stl'lrter th,.n bIl131t&l'SU!l, 

1~-15 mlinuto teeth 1)11 hind Inl.ll."()in. 

laMe l!j4l!.!SiuJ.1Iii P'y~ofer l(wg..,r tllun 1>1")llO, posteri"r 

op(;1hin& u .1.itt:..L1tI tll'OJ.der dOl'e,)"vcntri.llly th,u'l lOll6, anal 

UJlgJ. .llt1rllf dia.,IIlll'ailD w1thout a.ny l.1r1a tUNI aodeutlus tubular, 

J,OlJ4;.t I.>Q~.J.iil:", Da5aJ.ly swolJ.ell, tulJu.Lar lIlortiotl curved 

vOJ.ltrad with olJ1.1que Up(l~, "ollopore jJosturlor to 'l;1p, minU1;e 

tooth ot)JI)odtc to ,oll·:)",ore f 6enltu.l. f.1tj'.1.e~ Mort, rJ sal. bd1' 

1J1'Qad with the 1ttutll' Mule tJroduc<lC'l to SoIillC , u.",1caJ. half 

llllrl'OI'<, turne(l lutQro .. rlor.:.aCl, 11lllor Ilp1eal M'l produced to 

a £1Jlgo1' .l.ill:e prol.!)ngat1onJ allll iSogolent li.l'l"rt; , ring-lika, 

.1 at I,l 1'0 -ap 1,oal lln!:;l all produced vent rnd in f}. ;JB.ir of shl')l't 

op1noae pl")CCaIiH~t:., !lntll Bty.Le short , fusif rm. 

The antollnR.l cbar'lcttll' seelus t" ugt't': with the genue 

l1..n!m~, bl,t the c~lrintitinn <.1-1 not fully Illl!,(JO with tho [tey 

allal'actara given by l:'~l};lah (lG'56 ). h(mc(~ this 1s hel:lltantl.r 

plaoed under this t:onut.. 

L!ealjUrfim"rJii l .l..ougtll .. 4.00, Head .. 0.60, 

l'l'OllotUlIl • 0.75, i\ntenna .. O.lOtO.~51 <lind ttll'5Uc; .. O.4&tO.~7, 

CUJ,CIill' .. 0.:.::8; 'l'1:lt>I~e.D. .. 3.60. 

~i,il,_I:,~"UlJ.n~a lloJ.ot.)'yll male "luuldo .1.&I.lp dome, 

I.A.n.l., Ii",. lie.l.n:l., JUlltlf?O, Call. it.V. oJlilalllllll". Pllrut.l',)(HH 

il ml.~lus (¥ilulJtRlia on sUde) labelled as the holQtYPtl" 
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Gonua I 2oaAtollA Fennah 

Fennah, 1963, lmJ.l.. Wo. au., ~ I 48. 

Vel'tox 1"!1t!1I1' thun lI1uo, usually r,")ul'ld1ng into ft'tll'W 

subrectaIlllularl,y or Obtusely i IlUDL:lI:1(11.:.u c:.r.l.nae meet ine; at 

£iI.l<tr .... ll1t: apEl.lt 1)1' vvrtex or extreCo(l !l llse of fron"S l tlteral 

}lMJlotul Clur.1.nae !lot uleot1i:l1: hind LJur.s1n. in ml;llo aedeugutl 

usutlJ.ly tubular and uJ.nUIJ.to. 

The tour speciel;) i'litb tnt! author may »e Geb'larated on 

the OagiL of th~ follow1n~ kay. 

1. A LilIllsll. button-like medio-ventral. 
process on pygofer, genital oty
les basslly 8\I011e.o, frons and 
gonae (lark. brown, np1Ml half of 
tegmina ullU.ally fuSCOUfJ ............. ;1. i'JU'cifoffl 

-. Media-vent l'al prooess of pygofor 
absent •••••••••••••••••••••••••••••••••••••••••••••••• 2. 

2. Diaphragm w1th e. poir 1)1' ahart, 
peg-like fl t'I~'.ltU"Q ; genU 1 sty. 
lea mt forking at apex; Ilnal 
8I'11argitl'ltif)!l ot' PY8')fer pointed 
und turrle!! o ac/t!.'1 !I rda I trOflf;) ,. 
taw.tl1; tegmillll. It,)'H11ne •••••••••••••• ~. :cb'Jd!lsl 

-. Lllaphl'AHllll,u armu.tura 6t rflng t ..,0111-
tal bt~les t~r~inu ut u~ux •••••••••••••••••••••••••••• 3. 

3. 1) 1upllragma.i. Ul'nmtUl'!I ho r:>e-Slloe 
ShUl,Il:Id; vena.e <lml IltoDoj,lleura 
dark IlroWllJ tu.,ril1na hyaline ......... ~. lomdfllrgUu:r. 

-, 1)1L1vhl'agw.al !il'Jlutu l'tl with Ii pair 
01' 'J"~ • .l.1ite Vi<ll't ieu}, p roC(l :JGOSI 
lJenae tlt .. ·an!lUElOU £l , ca;)t;o"leul'EI 
1i~ht Ul'l') iln I togllllnu. llyaJ.1ne 
w1th e. :1'usOOUIl b • .md alo~ post .. 
orior border •••••••••••••••••••••••• ~. 4Q1Qphgn 



31, §pgatelln furcH'Ui, (Horvuth) (Plate XVI, Fig. 1) 

FCMah, 1963, I,&JJ,.. J.m1. W., 54 , 50 • 
.. c 
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.. L/I'llpllax gul'c1fg.tiol llOl'Vuth, 1891i1, b..rm. i::J,1 Z8UX. t ~~ I 3'12. 

r: LiburD.li turc1~l'iil'i A.atliwnurn , 1900, d. ~" 26 • 261::. "' .. 
.. ~ g,ut1uct~ Diijt~t, 1~12, ~. ~. ~. ~.t 

\S)j ~ bl. 

'" ~ pl,llljjluQYlll.i D18ti~,lJt . l.Vl~, ~. 192 • 

... Q Il,),C!)QWA QQ1PUtjj. lIiutunt, J.917, 1..I:i.uul. ~. ~. 
~ ~.t ~Z I 301 • 

• ~. QB.taata D1 tant, 1~17, ~. 30~ • 

.. ~. ,lpriosa Distant, 1917, ~. 30~. 

II Q.. iDau.;LHiIl D1ahtlt t 1917, ~. 303 • 

.. 2.. clerel1pta 1>.1atlltlt t 1917, tllU.Il. 303 • 

• UlAW1!!lus tU,.cUW Liu1l', 1917, .!!,m.Q. UJum.J..1J.uIlaIt.. l;:.an., 
~ I 328. 

II' ~ f,JuoUe.u MUll', If>23, ehi1~IlIi,1u12 ~. ~., ~~ / 
174. 

!#t);Loj1tIl.UnDi Dbo 'It' vertex, prl)- and mos,)Jlota creamy 

,vOlJ.O'iI, luterll fiuld rlf !l1lJt>on'ltum, lUlterQ.l,ltoral (U'O!! of 

~l'Olll)tUfl1 Lielliu<l !I ell , fr;mll JI(:i t;oJli,1tl Cltll''( bro"ll, clYiJ\luU l(JUI:) 

deuV; front!)l c<1 r,Lua uud ullteUliU", oclltll(Hh')UI:lI liJt;.(i oxcept 

pr;)- alld J),O<lO"OOl'.Ui;l J.l1UJ.J..ld, Dody ventral.).y t.JN9in1ah olucU.; 

tl<liiLUluu ~ULlhllalille, u deo/) llNiOn JUuoula at cJ.avdJ., apeJl, a,lJic~ 

lm,lt t'Ut.C;)116 in atUll .:>.,L'I.IU I'llth V0ll::.tion d('lJl' iJI'{)Wn. 

narrower th, n "N.aotulll' v"rtox olOlllll:lte Llb 'JUt 1.6 times lOl1gor 

than balilal \~idth, b.l!ex Cilla.dr::tte ::.uiJrcctanguLal'ly Nund111g 1nto 



Fi&. 1 

. . 
~ggat"l. ~Qd'Q~ U£ulr) CGrub. nov. 
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frnn~, aD Wld& at apox us basa, olightly proJeot1ng in r~'nt 

of eytH) , J.utef."ol Iilargins elubplirullell c-)1'in:ltil"J.1 strong, 

:t - f.,nuveCl 0.' rills i'lllJol,Y develoj.Jtld , GuIJm<iJdhu oarinae uniting 

at o;r.tt'",mu Ilj,lllX of vert",.» , uLlbdl (lI)llll':..rtJll"'.tlt of VOI'tO.x \~1dut' 

at hind wur"ill t hun rued b,n l.enj;tn; frons elollgltu, uIJl.)ut 3 

timo.:. louger th:.>1.1 m.u!ItiUlU width QtHU' thu ",-idCil .. , .luteral. 

wl.lru;lul) areul.ite , h·.Lca rinut;e , Illedian cur.ilJlU .61111.,)10 , clYjJcu.s 

tril:lnt.u.l.~r, tt'1cur.1l1(ltltli k,ntoullUO flhort , terutG, o8aal sewnent 

lon,or t hllli oraa4, ueco.ud ael$ll.ent no, I.tt 1.5 times lonlSor thun 

fil'lit , wldonltd 8.1lica1ly. Pronotum n rrml, tl·lOl,l.rin-te , lateral 

CIll"tuaO dlverg111111y cUNed lat'll'O-o.audarl, not attaining the 

hInd marcin; mO(lonotU:n1 bt'O'ldel' t!'H111 11')111, slightly Ahnrter 

th~m v.;,l'tex and pl'l)nl)tutu combined, tl'tcar1nute; hlnfl l>aoltartltl ll 

11)11(j1lt' th n I1thel' t I') t'lgethcl' , O'IJ.O'\1' f.,liacuI"JUIi, shllrt0l' thll:l 

oas1tOl'l'U.S , ~5 .. ;m olinute teutkl "'In hiMI tnRl"gin. 

~~JJJU r'ytl"hl' mi)(l(lt":ltely .long, p eter1 r 

Ql,Jorl1~ sJ..1thtJ.y J..r)JI6Cl' dor"o-vt;lflt r .u.ly than LJroad, I1Ufl]. ""llt1e 

clltil'41, tI llIt1dJ.,'-V(JUt l'al iJutton .. liKo yr').JElctl-ul; (ia,Jhr!lj§in 

llal'l'Ow, tior"uJ.l'y ~ h.lbh.l.y l.>elloll'o1:1l!1etl hor",e-enou tln &Jod 

lU'hiuturl'l, tile tlj,ll,; 01' "jl1c11 "ro,)tlct r:lut as f11J&"r tipli , U\jC)OI:l.1.I1HI 

mOQ()r...L\.tlly .I.()lIc" tubular , .,inuut;(1, I.n"()Jla at bl1t;6, nal'l'Owo(l 

u",ieul,y , t;en.LtllJ.. orifice J.lAter:",L try tlp, t',H) N' .. a ()f teoth. 

(we ClO!.liquvly on left I;i(h-.. , 1)1,.hIolT all tho; v<snt raJ. Ul)rdlJr, 

t!,anitl.tl styll,ls ~,IH)l't, fluttened, 1J'l'l'nd, \~itb we -al r.lUl·g:l.n 

swoll.en in baell! half, d1!it al.L,v i'ul·c~.teJ a.(I1~l ueument 
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modtiratell Ghort. collar-like, latoro~plcul un~les p~duo d 

vent l'ud in & pair of' lIlodet'!.ltuly J. :)fJ~ sp1ni)ue .,rt)OCilSclGS I !imtl. 

styll.i tib rt t oblollil. 

il1eM§url!4\,l&lt IU .l.l$nt:;tkl - 3.301 IifJll.d - 0.651 

.i'ronotulII - O.7iil; AnhllXlll - O.17"O.~6, .I.lillci tUl'llU6 .. 0.51"0.37, 

CulClur .. 0.42; T~I~llitlll • ~. 70. 

ilateripl. elSlldnqdl 17 (;IX, froo Delh1t 3 u. from 

Kur~lal lox. from Coimbatorci 7 ex. from ~al1mpong. 

32. il2lMhllg, rhQdlj8~ (1Iu11') (It'llllb. nov. (Plate XVI , Flg. r.) 

" ~ ~ .;l1111'!. 1929, ~. l'JJIa. !l.iIt.. 1;IJ.Jlt.., 
\10 Ji I !!OB. 

kgJ.~rl.\t;I,!.lI:1; Dist;: of vel'tex, pr,,- fmi'l nIUIl" .. I.."t ~l toatn

OI'lOl1(). tN(lI>, ltllllae and clypOlllio t'iwny, c,,"rinae <)ohrull ')u:O; body 

vtuitrally ueu,; Ol'l)r.ln; ltll.'t; ochrJ.cc')uli IUld fusculloont 1 tegmil1a 

hYi:lJ.ILle. v\illdti·>lj IJl'Il~ln. 

i&.. furcU·QN. V"rte::c 1I0t lJro~ectin!. ill frout of t!YUtl, oub. 

OIedlll.u curllluo ,wit lnl:l at el\.t rl;l~lf.l bauu :>1' t'rolib. Y -;:;hnliod 

curil,u d1I.>tinc:t; oleuo!)t)tuu ulJ."lltly lOI.lgIJr tlii.1U Vel'tux uno 

p NootwCl CQUlo1kllllcl. 

111010 'hlQlit~~al f'YI!l"rel' slightly lOllgor t)1an b 1")od, 

I) ate.dor open1rlg 10[l8<O'l' d<'ll'60-ventl.'l'Illy than bl'oail, a.nr.l 



tilllar.ina.tion produc(;Id to li .. o1uted Uti, (lurvl;ld baCKl1ludsi 

tl1aVl11~a.klL'I w1th a Vall" ot amull .,etl-l1ltllt dorsal jJ1't)(lesste , 

COLlcave ill uotwotln; li.udeel~uu Wl'J·rt , tUDula r, ai! unte, broad 

at D01SQ, ml.rl"O\~ u1ol1oully , upex not ,lcutely VOiuted, b<mitul 

orlr1ce latert:t.l to tlp, a rcnl of 4-5 hath veotl'ully ut tip , 

ho row" 01' teeth obUqUIIJ.,Y Oll left side i genIt.al atyJ.eG shl)rt, 

liltorally eoru"resl!led, baslll half wider l~ltl1 101let" 811,le 

produced, o.V1cuJ. hult narrow, curved laterad, apex truncate, 

anal s.\:IIIEmt sh'lrt, apie!ll. IIWrg1n transverse, lntero.api",Ql 

a.ngles pJ'?duced veut rBd in Ii pdt' nf 1Il')«'JeratGly 1.1ll1g spinose 

'pl'l)CefHleal arnl style ooort, utuwpy. 

WlfjfluromcnU= LUDllth. 3.00; Head .. 0.66; 

Pron'ltum • 0.70, h!ltiJZlfltl .. 0,15"0.27; Hlnd t Iruul.! .. 0,48+0,30, 

Calcar .. 0.32; l'ct;llulIl .. 2.40. 

~gy;aty,Ll~ .!.(Ultll:Cut'ctfu1'" ~.I>lt;:l.d u d J.uhl1w.rll) 
Plat A li, fl11. 1 

Fellllah, .l.~63, ~. m. ~., ~ I 63 • 

• W~~ J.QD!ll:f'lU'gitera ":lIl"i &Lid lsllihlll'!l, 1947, 
lW!1U.., ~, I 41. 

"Q19lJfi'UflQI Disc IJf vertox, pro- und fJ6GO-noh 

y 1l1)IVlull whlte, cwinstil)D eroWllY yellow, latel'al f.1eldv I)t 

1lI8I>Otl'')tum with :lIubtrlll.lll.:uls.l' taWl)!! band htlV:1ng ors-n/a yellow 

1)01'(le1' , slightly entumec in thfl Ilntero-latel'al <.1.1'011 nt Pl'nll"tum 

beh1nd eye!;, i'rlms f.llld QIyp~UIl str·lmlllI:lOUu., l:enl1e (ilill'lt bro\'7fi; 



Fig. 1 

Fla. 2 

PLATE XVlI 

iilflliatoUs J.9Ddfllrdtgro (Bsnk1 &: Ish1hat'll) 

49&1$,11, ~abaa (K1rkaldy) 
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autunnaQ oreal1.tY VIl1itllJ 1ll8S0!!J.tlUra d .. rk iJl'OVi.Q , lug pa1l 1dJ 

te':lIIi.lla tl;,'alil1t1 , lIellu.tiotl Ut,ht c,l\)wn. 

Mu;J.g "tlllt/tgliA a r'y~fJfcr lotlller thlUl bM~,ul, pnsteriol' 

Ilpcll illl;; uli~tly 1011601' dorflQ-vcntl'ally til u brou.d, a sl1~ht 

iAedio ... VfJllt r",.L uwulUtl", ,J1'1I6IJtlt f dol'sli.l. liIar"lll of diavhl'agw 

dO(lvly ~Ollel.l."e itll G highly Elolex'otiMd h"l'se-shof) uhapod 

I£!'l!'ll.ltur , the til-n, of hieb jJrojeet ()llt fi tinge!' tips, ~\Gdea. .. 

Eua itnll' t to that t'lt ~. ~!9a!JfJll aan1tnl styles hl)l't. 

broad, l!UlGl' bllsal !.ltlt:le turc1d, apex tt'll"ited 1.nt., t I) ~l1vel'glng 

prl)ces$oG; anal ~e':!!Iel\t, nh"l"rt , ct)llt r-lll!O, lutoro.upionl 

nn,les strJngly ",rJdUn06 vr.mtrud in 11 rntlor'\tely l1')rlo: SOlin'lSO 

lJrnOIlSIH~S; lDal style short, oJlnng • 

.ti.\l'.I>UJ:illl+C;Utfll ;"\l'oL;th .. 3.00; lIeQu .. 0.154; 

rNl.i.)tulU .. O.G7, Antellnu - O • .l~"O.~4; HInd t'll':JU6 .. O.43"'O. 3~1 

I.:al.c,.r .. O.l!.?; TU~lU"m .. <:.60. 

"H~Qri'al I;!l!.AI!.1DiUh 18 (.loX. from 1; lili; 5 ox. from i,ij'C, 

~ l));. l' roDI C()itnbatore. 

34. ~Q;;'~\l4J.a klll()uhgn U<1r~uldy ) V'late AVE, L,'lij . 2 ) 

l"enl1ah , lSJ6i3, iohlll. ~. w., ~ I 58. 

I' ~:3 in1o!JhaD Ki ritddy, 1007, J.!W.J.. U,-wa1lfUl ~ a. ~., ~ I 167. 

""lIilIU'nlll 1'I1 tC1htii val', ~lI.la!2.n h~etotllf, lM...1, wt;jlIu·/\l. 
Cntu'l,2!iUll l!£:ldR:te.n, i (3) I 361. 
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SCQl,QUmU,lIl1I Pbc '3f VllrteJt, ,JrQ- and IJIQilO .. Qflta 

yo.l.lowl h whlttl, l l'lt l1rlll nelda f ;lZ'illliltUIll I)rMJJ:;,tJ brown, 

ft't)lll. , olYk/tlu 8.11(1 gUDIllEI ~ltr.Jl!l.inOf)U;l ; IAJltell.lll.lll! Md .I.egJiJ 

ochtl C(l,'lUPi ill'O- and J:letiO-CC)X e, um' nesl)!)leura li6:ht broVlJ11 

toaCllinl1 hya11ne, a fUlicOUG bane 1111)1111 "ostel"il)r l1"rd61", mn1" 

deop at. lil,iaal half, v6n~1tlon l1r;flt brown. 

fl;!ms GllIllornl char' chI's ~\t"e II me as 1n £.i. fnrcifurn; 

submedian a~r!n It! t~eetlng at the bade ,.,r fMns . 

»,,19 gpnqtal1a. Cl.,'H:ly ulm1la1" t') l;j. . l!)~l!'itJJ.rc1rer!l. 

rorMal Ill,ullin of the dlaphr~(&m with a pair ')f VeT'tic'_u 1?1"I)OOOS,)!! . 

4t.lUIrUrS;!!ljWt&1 L"'DI;th .. 3 .10; lload .. 0.4\;1; 

I"TOll·)tl'wl .. 0.63; ':"utonna - O.ll+C.~; Hilld t .. r:,ull .. O.4l,otO.3~; 

Culcl.l.r .. 0.:::6; 'J: ' ;JilGn .. l:!.60. 

Gunu . ~hlQriQQ~ ~1eber 

11'1000r, 1866, lluU. ~. Wlli. Witoi.. lU.lW., tg , 810. 

Vt.:1rl;ex lonp,6l' tlJSU iH'Qlltl, fl'llnc;. ll)flger thall bl'l)lId. 

fl'll'k1nt,! ,,'1' mc(l1lln ~e,'rj,nll nrnl' l(Jvel "r m1,lrllo ,,1' eyvti; ltltlS'!',ll 

prfml')tl.ll carinae Mt ~'Ma1l1nc P·"Ist. '1'1 l' CI!1t'ginl ba!lUl oegUltlrlt 

''It ~Ult(J'U'l!l l'~llat1vuly lJh'1rt<:ll'. 

The three speolus bertH" tho '!uthl')1' c '1O bo Sepfll'·,t cl 

on tho baa1!; ()f thc.1 :t'Oll<)w1ng kay . 



1. D1o.phl'agm with u dl')t"!ll')~edian 
armaturo ; nedeu~G laterally 
cl'lmprccserl, with lQngltud.1nal. 
Btl'lutlollEl in ,1'l)'3al half baliu_ 
llYl anal at110s shl'lrt ••••••••••••• ~. n~~ 

-. D111r;ohrugm withclUt d"rso- mudiun 
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Qrm~ture ••••••••••••••••••••••••••••••••••••••••••••• 2. 

l:! . AqdQ:;\i>us 5uDcyl1nrll'lc~1 ~,1th 
tl'lHlOuto <IPOAt w1tll()ut tcotb 
in a~1c&l II lrl iillt\.L. ~.,lim,HI 
ruodo:t'ittc ........................... St.. l!.irJljaljll.1. 

_. Aodtlu~s tubular with bluml>" 
rGUllded aiJI:lX, ~..a lOllgitud lnal, 
rov. ~ of hath iu u~ 10ul hIIlt' ; 
au"l IltylElli 10116 .. mel uurroll ........ ~. Mb?n1Lq:a t /rI . nov. 

35. Chl01!1ilDM lbllwiWA (lUrltaldl) comb. nov. b'lah AVllI , Io'il,l.l ) 

• itol OAiQ ,Q,QludulI! !~lrk!).ldy, 1910, tmWl U'W!l11ens1" ~.s 
67& • 

• ~ D;).ludwn .Liu1r Iiild .. 1ffard, 1924, !!WJ.. 111l1'm1bn 
~n. ~. , ~~ 1 ~3. 

'" J41:)UrnJ;~ Lll1luau; J~QtC:llf! 1S4,3 t IIQDeryl 9atqhgu 
Uetll~l1tet'h ~(3) I 367. 

Ql)lQut'lti:JDI Vo'l"tex, g nne, elypl]u~, ant ll!lllll and 

logD tavwy I ;';l''ln'ltUJ1l <It l"1.,lno'lUs I mtJ!l'lD"Itum fn:w , pro- lind 

t.H!S".OOX!ll! , L1QllflpleuT'(l .lfId lJ'ldy lln(l !rneBth oO' l(!r')l to br;')wn, 

tcgml1111 hY311ue \1.J.th £;11,; lIt .!Iell"wiun tint, vormU"n I')chra. 

cO) il1u, a ll)n!; 1ll";)\1i1 u,t\ollla at claval 14,Jax. 

WIll' ,Jm:lll i'orlllS. !I.:ud mlorr'lWCl' thlln pr')ll'JtUtl; 

vlilrt ux elougutll, : ltH.L"O\I, l 'lllt:er l;h,~ll wido; olltlhtl,y t'r,')jectille 

11l rro!lt "f' oYtJl:l , latllL'.:J.i. Ina.L"g1ns wUJ:1arul.1.tll , u_,(Olt 1J1'Oudly 

l'()~lldo(j, &'6 ; ide ut u.pax au Ul1uCl I Oar1u<1tion strong , !£.:oiL:lped 
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carina feeble, flulH:lad1t111 curina.;) meeting t t.:xt ram., apex 

II.bove tile .LcV'ol ,,1' lIliddle f "'.Y0£, billuul (l'JllIjJUl'tml,lllt of yertex 

wider 1n hiud murt:lll tilllll Ull;!uillll J.ltj l~tb; l't',IlW elOrlt;ata , 

nurl'ov., ull )Ilt <i.e tilllol:l .l.OJ1~ r th~tI rr.!.1.l\1nll.l.lU Ildth, l ... teral. 

I !l.l't;1ns rouate, Uf.! wiLlI'l "t Utlll:l{ as Ila dtl , triOu.l'.1lll>te; cly..,euB 

trlUllel1l.i.al', tl'ical'irlute, lutteOllar:. short, tcrote, bUi:lu]. I;'lClbment 

lOll!;er tiluzi wide, second lIe"lJlilJ.lt l;Ioout tWic(I us 1()Jl~ ) j,s .first. 

Pt'OI1()tUlIl tlflX"ro .. , lloatel'ilJl' llorder ceol,lly inci' ed, trlo.at'iIlatEl, 

lnter'.l carinae div(Jt'lliflUly cn1rved latero .. e ud»d, 1I1)t ttllin.1uI 

pOGterit>l' mfll'g1n , I OllOllotU[lI "lS ll)~ ns t o11ghtly lr>l1l!or than 

verte:lt I d pl"'ln,tum comblno<'l, tl'icarlllntO! hind bl1s1tllt'UU8 

Illngc!' than ther tWI) t'lgother, c'lICfll' f'lH.'lco"lua , Acuminate, 

sh')l'1;al' than 0: it l'f>ua, 17-1:!4 rnlnut teeth on hind ml'cln. 

llill..!.! i:en"t"l1al i'ost ~ll)r flp'Jn11le; I)f PU'lfot' a. little 

vrolld U()l'sl) .. v.,ntrally thuo l,)liji, r.lfl'l.l ()1ll~r6ill'ltl,')n lurgo; 

diilvjjl"~ro with Il dIH'I;.O-'u..:dl ... u (loll1c ... l 'll'<;<.tu re ,11th l')\JS I)r 
roiSiutu tuutl. ; lI.uu(o..lt;UIj 1iI:l...lJ., .l.utvl'u.l.ly (lCllJ1aJl'Ct-fHld, blual 11'.lf 

dor:..u,U,Y ~r')uucI,IU ,)ith .i.oll~itudlu\ll ctrl'ltl')lllJ a 11' cl):t.I.JoSEld 

of 1, lto.Lm.lo I a..,ux oul.i'-lul::..I.;,' cut .;.1th t, .. )n~jJO,N .. t t.i.P; t;Cl,1tltll 

ot,)l.i.Otl IJhort, nut, fairly liNud, bUl-I;.Il illucr >\1Ie110 tJ1'O ucad, 

lIludi .. l.Ly lIU1'NVI, wLibutly t;,:l.ut t.lrj, wldb.n~d t )"Lar,j(fo U~bX, ~l:'Iex 

uh(i1.l.1owl~ (If.).t.U:'!uvv with inlier "'ll~le jJr"duced, ullul Utlj,llltlut 

flul'row, t'int~-11ite, ltLtero-av1clll llulIluo 11l:'OlluCed ventrCtd in II!. 

pair of l;1h')l't, (\[llu,a~ ilr()() '~J(Jtll.I ; 11l'.1 Gt:/le f.l11')rt . 



Fill. 1 

Flg. 2 

ChlQr1PDl Qo.udum (KlrKBl6y), comb. nov. 

~.r1tUIIllU.J:I\rAJ.dg1 (Muir), comb. my. 
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liQfiwrQmtl.Q~M J..ength. l:!.10; iiead. 0.55, 

f'Nuotwa • 0.60; 11It\juna .. O.ll"'().<!~; .!j,lld tar us • O.35"'O.C:l9; 

C leur .. O.~ai 1~~men • ~.~O. 

36. Oh1QrlQ(l(4 l;tirlljuldU u,1ulr) comlJ. nov. (k'latf.l 'xVIII, :I.fj. l:!) 

" l{PJ.Llhijll iWllJJt. iii.lrkuldy, litO?, ~. HawaiiAn ~ £1.. 
~., ~ , 160. 

• K elo ail kj rid d yJ. li.u 1 r, 1917, £.mQ.. lin",,!! Uno ..:iIl1. ~., 
I t 329. 

II< ~ lU'Ckal,dd J~ulr, 1927. fulj4llr:01UgA gt ~, 12 • 

.. Lil!urpb kJrjwldyl LiutO[llf, 1943, ilpPl'ltSil C,tulm'ue 
Ummipt@tQ. i(3) I 363. 

II< ~?1'?ntlPolllJ, !drll'41dd '\)1l!lfJh, V156, lmi.. ~., fIi(3) I 
1~6. Ii 

~almlt'aUSUU Vo·,t .;:x , .H·rJIHturu unteriorly and rJj(:w,)Mturn 

IJ rowlihu bl.101l:, "oc..t"rl'Jl' h'llf of ",r.HHtulU .J.l1d lip ex ')1' l:Icute .. 

1.L1l61 orva.uy T/h.lt~1 carillatil)1l .,i' vort>3X ar"':,lIoy ',h:1.t ; frons lJ.ud 

Ilnatl "romiJ.un b.LaOk, C.l.Y.Ilf;.UU lu(..1.l uOt:II, luterul c,lrin,Hl or 

i:l"JU:; ,Hjd OLiC.L:lut1 )4 on v<-rtex CNtlIlllY w::lltlJj alitullltt.lO tU~llY, 

l:)uIJdl IHlt,lliont morl;) deci! i i)()uy vent l'ally Ol.liljJ orol"lll; leg", 

oc111'aOOOU6 excupt f'OI'u clJ'ld C11{}uJ.tJ coxae w.i.til IJ.l"HIU struu1l;Si 

teli:l'llillU hyaline, lOll!! bll,,:l. macula at clil.vi.ll ULJtlX, 'Venutit)D 

~. Gl.l'ndt'Ul ollfll' cters m"ll'e 01' 11.'Hlo cume as in 

Q. llijlut'lum, vtlrtex nr1t l!T',~eoting 1n f'!''lnt I,r eyo£l; fl'~na 
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rulliltivoly lOllgol', la.teral cal'1mu: s11g11tly , arcuate, eintlllte , 

elbvuteu i c~lour 11th 1~~17 ~lnuto to tho 

i!l,lj.~ !'\illytul.1ji1.l ,) YUorer uti ,rt t .,l ,')sturirlr opeul.tlB a 

litt.l.lt .1.ou.,EJl' d" no"viJut 1'",.I.1y th~iI wido , darl,o .. l,.torally J.nvll

.:1n.J.tod, U i;,J.(hl,l..1. trJ.unt;;uJ.ur medilln IH'..)tui)oruncc uoluw the 

vout'Z'lil oOl'de:t', anal allgle oHtire; o1aphra!jm bJ'l)t.ul , di)tulll 

01l1r~.1.n 1il11l,1htly (lr)LlVOX, hlah1Y solorot1zed ned1a.lly wlth u row 

or minut e teeth .. like ~r()jeQt1l)nlJl acne, cu&. eh"rt t tUbull'lI', 

allghtly inOl'riSBute llt apex , gOJlOPI)l' 'It til) with 3-4 lnuts 

t eoth ~l')rtJally , bBfjO 1th 11\ dl)l'~ml onllH't;ettent \'Ilth a cIJllIQiIl 

tip' nt] .,no "r t' ll) 1?fJll1tud1na1 Gtri ti'ln&, genital ~ltyloa 

ahrl1't, br'lad , 1utcr''111y clIllllproaa ti , innol' blUlBl 'mgle '3lightl.y 

tun1<l, inner ",,,rein c(}neu.v~, pelt (}bl:i.'luuly trunc'\te ',11th 

iUller 311t;le j;lt"'lduovu or)o1ca.l.lY I lUll ijC ' I~ lit llhflt't , rllll;l-lilt<l, 

i:l.lJlou.l M\rg.ln t run )Vlirb~, .l. . .ituro-ui' ,leul ilIlt;lCt:.. ut L')~ly 

Ii roducud V(I.lt l'u.d ill a }lll1r ,,£ lohort, U I:t''),1 :..piUQ .. e j,lrl'lcaaoll{); 

unuJ. l>t,Y.l.v uti,)",1:. t lIl.l.,,£.lt. 

UUIi!!U[yr,wntl.u LI).lI~th. ~.80; d~ad - O.G6! 

Pranl)tum ... 0.66; I\.ntGnll1i • 0.111 ... 0.<:::::; l.ilnd tUl'llUI:I ... 0.37"'0.31,; 

\'lII.Lo •• r - O.~6; ''cut:llIon ... ~.~W . 

liw;gl'i4 Il;Hl~J lex. 1''1'0:0 Lolhl ; 12 eX. from 

CoimbatOl'Gj 4 ex. from KeraL:1. 

37. fa;hlo;t1oPQ IllboollU'llo, sP. mv . (Plate ;(.IX, Vig . 1) 

!fJl'1UfmUQUI Vel'tQx, :lflttJrit)l' IJ')l'~er lie l)l"OnntUIll and 

rnl.ofltlnl'lt LOIrI pJCIJ1Un, root rlr prrln"tum plllle aunt , tip I)!, 
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acuttJllWll crodlJll whitul 1'rOtloS UIId Genae p1CilOUO, apex of 

£1'01:.11;1. olYP<ius, antelllll,le ana jJ!1Iltel'.Lor borl!ler ()l' ... l1!iLtl Cl'UlUUy 

wh1t~i body vt;ll.Itt'<11J.y dar!t br()l1ll; tegwl.lll1 il,Y .. 11UI!I, a l ll rgc 

t 1'"tlSVUl'l;jtl llJI.I.ouJ,i:L tit till) lovliIl o f cl val !1,;.Jux ElOI'OIJB the 

tolt.lllillf;l., venl .. t1on litsht bro".Il, lJro>1nish macula ... t claval. a ... ex. 

ll:ulIl, 5111011 t01'llls. Gentlra l character' IiIflllltJ as ill 

Q.. paluill1lBl vortex lIt)t projectillg in ft'131rt of cyan, len6th or 

~1l1oGr as It)!lg 66 1)1' alightly sh·,l'ter thun basihrSUI!i. 

Wule genetRl~1 PY'ofer ohnrt, a~ l~ng as wide , 

pl')Gteri"l' I1penirtg 1.1 little 1')P.g 1:' ,1't'Ij,,, .. ventl' Uy than i>X'I?'ld, 

II IIIC il)",nnt't'>I11nvagiOlltiI)11 tmu tbe lit e'!" 1 lIlat'gins 11Khtly 

inflected, anal un~ltJ entir~ ; dia ... hI'a0l13 DNI!lU , dl')rJul o'll'dcr 

h111Hly l:lclol'ot.1r.l)o w1th cl)l'ru~ahd 1,1 l'~in; aedol1!:ltl all'lt't, 

tubU.lll.t', lJi:IHal lIu.l.1' IJrw.d, 01lrrl)·/hu.l IlVictl.l.l.y ..:ndlll1:1 in a plunt 

t11->, i'on01J1lre .l.!.Ltur,.J. to tijJ, £l-3 lOIl~itud.l.nal 1'0(/6 .,! t~etn 

in uk'1cr..l [1· .. 11' l:liA ~-3 t<;;41th Ol:Jvl):>1tc ttl ~"II')por~; ..;ellita.l. 

fjtyl~1:i .. b')rt. ,l.tJ.tu ruJ.1y eOlll.,·rasead, lU.!Of lJasIU. UlIl1.J.1l tllDlid t 

ID..?tl1ally mAl'l'Il." dill;!X :;.L ,LL,lltly i;)r/)udoll"d wlta .. told lIt innor 

c.lllt.,ll> , outer llu~l(! ~JOintu(l ; "u"l "Ojb!.ll)(~t uilfrrt , r.l.ll6.11..l:e, 

ujl1ca.l. mal'~11\ tt'o.I.tlr.VCl:Lle, l~tero.t\pic'~l l~ngleG j,lNdueed 'I1tmtl'f.lod 

in a vllir of l,).ng, narrov( IlllinQut; [J t'OCCIJSOS; I!na.l fltylo GhOl't, 

ntllt1JDY. 

UBaRlltgmcDt§l Length. ~.50; Head. 0.55; 

i'r:')pt:)tulIl .. 0.63, Antenna .. 0.14+0.26; H111d t:.I'l'bue - 0.40-.0.3(;; 

\.:ule·n' • O.SEl; 1'o~mell • 2.20. 
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MAtII,ri;M. QMlplpoda liolot.YPo .Il1ale "lncl1de lamp dome , 

L.A. R.l" rlliW Delhi, Uay170, HiiI1Idau snOIl CI)ll." t allotYaltl 

"lith sum4<l d<1ta us holotypej j,l1.lE'UtYI'1;IOI ~ ux. lao.,llu!.l aB the 

holotYPf;l. 

'lenus I J)Q;!.j.lhSt.f;oQes i'ioiJer 

Fiebor, 1866, 1lu:b. ~. 1m1. w . lUtiI. t 16 • 524 • •• 
Small ft)rrrHI. V,,1'1:o')C aho", linus Ii littlo oho'l't or 

twice the . Idth or all oyo 1n the sume lino ; l,ntC1"dl. p1'Onl')tul 

e lrin e cU1'Ved bellinI! eyel.l, not reaoh1ng posttll'lor . !u'u:ln. 

The tWr) spoclem before tho uthor 06Y be SIlP r, toe on 

tho buBi(l or the 1'ollowlnt Key. 

-. Dody tu&taceoUD4 dorijdl armature 
ot dilJ).pln·a~m eOtJl;lOuod of a pail' 
of t:l.rlt.:erl:Ute Ii l"OCUIooI;f.jij ; uodoagulJ 
tUQulOll'; ~cnitoJl. btyloi> J.OUU • I I.' , •••••• 12. JU!lR~ 

-. .t.Iody croOOI)Utl; di~(JhruKIlIa.l c;.rma. .. 
ture on)~d~y ~lrld; ~~dCU5Ub 
s1cl..le Lhul'liO ' .. itH a ventral 
~N~\'/ctlotl (it 1)"100; bUllitul aty-
lCr.Jtb Eihurt •• , ••••••• 0 .................... 1:1., Jl. albQV1ttata 

38. ~l,ItWQQdelil "mwinqu£l, i.i.aocr ~t'll4tQ ;~.Ll\., Jl'1&. ~) 

llu.1r, 1917, f..lwl. "liwaiirap ~. ~.. ~ I 335 • 

• lleluUaJ QML:l1o@a Hebert 1866, Itut. ~. l!Wi,. ltJUi. kilo., i~ I 525 • 

.. Liburnla D=9Uf\ Fiobor., 1872, ~. l;IUXUlft1QQhqP 
. . • 8. 



PLtt.T.E XIX. 

Fil. 1 



PLATE m-
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Qg;Lgurat:1stn& Veltex , pro- and meso-notu taatuecil1lls, 

of.lrill'lt10n erelltlY whIte , f'mml not'! !IIet11M cell In behucn 

aubme(l1nn carinae chl)tmlo.te bml'mJ II nuo fl.111 elYjJeUil yelll)Vi1sh 

brown; antellnae ootraoQ()UEl I aody vfmt'r:''ll.ly ycll()wiah b1"() fl. 
lOI.F' P~ll1d; tl)gmiM hyal1no, VCflaU"tl oClhu()e111!1 in b al hal!' 

and brown in uIJioaJ. h 1f. 

Colou l' V' riut10n utludlly ooticlJd. 

fg,ma Uaad as lIl'otid Il.S or ill.1.blltly 1.l!lX't'O;HH· than 

p1'ol'lotuUl, vertell. , LAi;l.i'N I, clol.ll:iat , ui;)out l.ti tli1leel 1011",81' 

thllJl l:),u31. .I.dth, latural. JJ<11"iiLlIl elull109JJ.,v Cj~WCUVilt aj.l8X 

qUildr,ute, at;; wiele ull Lla 0, c: rilmt10u .. tnmg, J! .. t:.iu,v\3t[ cur.ltlu 

'tltlUJ.~1 G\luJIlu<liull (IIJ.1'1ml6 not unitlu~ at lJ.yt!x , .. Bllll.l COUl,llllolll

ment l?ldor at hilld rna rt;11.1 than n.odlall longth I £ rollil olonl.lato, 

uurrow, ab'1ut 3 t1mos l<Ul~er thun IlIllx1mum widtll, if hl'iIJ, 

Ml.rglna suopt:lrallel , triearillut , lllt.ld11'll1 O~.lr1nfJ 1'orl<lut: ut 

elttrcme uane! clYjJeuo t1'1angulrll' , tt'1oadnate; antennae tlhot't, 

t01'6te, bl1 (ml SUement sh"lrt , longe r th1n brnad, uecMlu uogment 

abt'lut twioe lUI 10kl& lAG ('it'at. P1")I1otulll JnrmVl , 1nc1oed 

postel'l';\nrly, bt'''J'J.t'lllll' tit bl~ue thnn lone in J:li('\11l0 , t 1'10fl1'10 t.a, 

laternl "'ar1muj dlvure;1!lgly (JUl'Vod ll:lt oro-caudad I not roeet1nl! 

j)()l.ltorlol' t3&Ll'j;;iu; tn(;:~' )IHtllLil lonGur th·jn vel't:ex 11M p'l'onotullI 

oombined, trici:11'lnata; hind lJa~it d rt:Uf.l .longor tl1l:Ul the other 

two tQI~cthur; cll.l.car follO!AQOOUJ , ui]l)rt or thfUl 1J1.IIlitlll'IiUIl, 

1".~.J. wlllutlo tfillth on hll11.t ~jal'e:l1n . 

Mule lWllaliqUl:!I Pygoi'er lOll!;,t'll' thull lH'oud, lloatel."ior 

o),lculn", II. .l.lt tie ,l.OllUflr do rlil)·v~41t r .. l.Ly thuu IJ roucJ, ;nul 
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emargination PTQduood to a nar~w, pointed tiP, ourved dorss~ 

and turned inwa~61 dor~al margin of diaph' gm produoed into 

.l pllit' ()1' blaOl{ fint.;(l'l' • .lh.tllOci (!MCHiJ[;IJOS; UOrlO,IBU9 tutJUl 1', 

later Hy COIQpr(HIStld. slightly I!l'ouato , vt';)<ld Ilt bas!:! , apex 

blu!lt, g-'MpOrtl lu.tel':.Il to till , Ii 'l\lW elf 3-5 0l1ruttl toeth 

do.rsa:L to ,ouojJOl'EI , ~enitl:.ll otyhc, lOtll;" f l at , valle conical 

with 1nn"r liU".!.8 blllgl)d out, llledb.l.ly /.1Ul'ro ~, Il)lUX trullOlAt&, 

wit .l:.l iunel' lUl~le yo1aha iUWbrOsl bl.uJ. IJOC;;Ju Ilt uhort, :rlng-

1.1ite,lI.jlioal lllu1'gln tt·;.nbVtilI'O , J.litero- ti,.,10aJ. IU1..;ho protlucec1 

y.,mtrad in u pail' of Jaouert.te.ly .1.0J~ fJ{lill!)se pr'JoellflolJl t:ll'!ul 

otyle !illt)rt , atwnvy. 

MgqWt&ljl\iDtsa Lene;th - 3.00; lioa(i. 0.65, 

,I1ronotum - 0.18; AnteliOa .. O.1l:::*O.~4; Hind tarsus .. 0.37+0.31; 

Cfllo&l' - O.~Bl 'rel5l:1en - ~.30. 

Mutarial g~mn1D""'J ~O ex. f'1"()111 1:-01h1; I) ex. tmrn 

CnimLutol'ej 2 ex . from •• eralllj ~ ox. from Klll1lJl)ong. 

39. l21ill,Dll'lcgdeij ulb2y1ttAta LJatsu!llU. (Plate XX, Pig . 1) 

o.t :,umurtL and !Sh1h;ll'Cl, l~4ti, iol.W.b1, li • Gl. 

• lUQNn 12tro ll.1ii l;Ilooyittliltt ~l.lhulllUr:..l , 1900, .:i.D!i. • .IiLIW., 
~~ I ~6f:1. 

ColQUfj&tlQ.l1I Dbc of vcrtllA, !.IN- and fuu::lO-tloto. 

crOCbJUt:t, a cru..uJiY bt.'6uk. , u ... rro\, U uutlilJ.'lo:L'ly, running ..:Ill 

alont; tb .. · media!.! ourilll> i':N1li" scute.LJ.Ut.1 to verttl)!'; bto:r!il 

i'rJ)uotc:ll curi.u'lil Cl'l;lWUY \1h!te , J.(lterul LUJOOlll)tuJ. cu-J.Il~U pule 

yollow; !'mu.~. , clYIIl .... Ue, ~e!13e "no uutell!lll<l cl")ceous, 
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ctll'inatton ere my white, body vantr-Jlly castal'leOl1S; lege 

oehracuous ~ith b~ n etruaka on coxao, te'mina ~ubbYI!llno , 

fuooous alQIlg voins ill ~,,1ci:ll holi'. 

",lMe 1:Ijll!;!hl1A& r',ygotur i01l801' thun oro<>d, iJouterlor 

oponilq; lOHlltir dOl'so.ventrulJ.JI than "'rolld, anal <4lgJ.a entire , 

\lcntrt.il. maril1n V¥oh!l;Jau, diajJllragl .. dorlJully with u L1ro (I, 

upically bitid l.'Iedl!Ul arwatura COV81'eU witb t.il)ut.o tl.ultll; 

aeUE! gus .r.1okle- haped with .. vClltraJ. tllumlJ~l1lt. proJection 

at cuse, lJlUla). halt' bl"Jad, then curv0,l lilte the blnd of 

elclt.l. \ ith 11 blul'tly ,",ointed aile", S')llOPO'l"O ~ust uuhlnt'l tip 

vunt1."ul.1.y, onlt 01' t·,~o minute teeth <)p!io~ltc to gon')fmre, 

!.:on1tal . tylet; short; t lJ.t~ 'lilly Mmpl'eSIlCd, sl1ghtly !1''lrro'l'l 

in midtllo, pic.u. hill! diver·'ing 1 \terdd, inner !lngle produced 

tl') u blunt, 'hut, b8Ulq ll.nul l;itJe.t,ent 1I:n'r,)l~t ring-like, 

~!)10 , J. Dll.lT'liin tr.lnllV'1' 1oI, lntel'O-ap1c-<l I£n:~luB ~\'oduC)od 

vontl'l<I in a lliiil' nf ~1"dlilrutllJ.y lOll!: Jj)1n'UiG !l1.'I)OIlM.18tll nrJ. 

l:itylo whort, ob.L()rIC. 

i6~iiWrg!IlQl.diJi.l .l..cmlitll ... ~.I\)OI liUlld ... 0.66, 

I'ron·.)tUlll .. 0.51:); 1\£ltl:~Ula. ... O • ..lg..o.~a; lUnd t,;.rlJu ..... O.41:1'Cl.):!i:!j 

C.ulcur .. 0.:':7, '_'u!iwon ... :::..40 • 

.. at\} rl,l!Il lI:lmUI1,1l.i51; '/ ex. fmln IJO.Lb1, ~ I!x. fl'Obl 

COimblltoru; 2 ex. frolll T iruv_fllu. 
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Gonus I f'01"il!tlWJ! K1rltuldy 

K1rkaldy, 1904, /)DJjoTJl"lQt:1J.t.t6" ~ I 1'76. 

lie,ld JlU'ro'I81' th n yron"tum , vortex Iltir)rt, br~w.a; 

for.iti~ of It:er11.!.n f rontal. curlrlu in "u~al tt.lrd ot' frons J 

.Ll.!torlll VrollotUJ. c .. t'inue not I:.eutlr.g !Jo~ter1.or margin , 

aedo~6ub very lOI~ ud s.Lund~r . 

40. br1l1r~maIi ~ Vl.lIllmoadJ ~Pl h.!'.A, »'141 . 2) 

Altkuldy, 1~04 , ~q;91o,li~, ~, I 176 • 

• WilQ.b,*~ ~ f t.lblouad , 18UO, ~, ~ 1 3~ ., 

.. ~'Cl'l1n'ltm",a..Q ~ VIlIJ tuzee, lSilI'i, .w.w.. !.luft;illl 
~. ~. ~., ~ I ~40 • 

• [lUIllilt.!lugYI ~Uda C1atwlt, 1906, ~ lJrlUib .1nlU.\l, 
, 468. 

CQlgl;jffllliJ.!:u): Vertox, dine nf 1'1'0- find mOIlO -JlI'Itll 

at raminel)U!l t later'll uroa r IDaSOI1')tun br')lJulsh ")c!lr3.(!OI)uG, 

ILlr1.Illlt11n tl vtweont; frr.lLlEl, f,Ollae , elypous, 1.e:3f) .. lim', mElt .. 

vleul'a, (!'lX&1J and fl!:r.l')ra ot leg" br')IHl1sh futlcnUBf antell,las 

y~llowitlil u1:'O'"n \litl1 i'U"O')WI IIm.ul'~tlol. at 'J,P(lX; tib1~lO wid 

t!.Ll' .... i t'.L;.vu~1 t\)41!d.tu i1,v,11uf;) '.'lith YQJ.lr)l'flI;JU tint, tu:;COUG 

a.Lou61 vtlluia :1u ai!;i.cal hal.!'. 

l.'..suml .... tout built t'Ol'llld . lie..ld n",rrowIH' tillUl l-lra,n'Jtu.!Il1 

VOl'tax luorl) ')1' l<l ~b l:i~u;t. rQ, .Lutera}. wl.Hl,l •• b "'h·.d.lowly ooncave, 

"..,ex IJIflUrllliu.Ltld , ;,.Liil1lt.ly J,il'oJo(!tlH~ 114 fl'Otlt ')1' cyus; oUritH

tlon tltmn!; , ¥ .. uiluiol,"d C.1l'.i.llu t),Lt,tl.10t, I.>UOwllfl1·1rt ourlnu.~ not 

ullit i lJg ut UPtOiX , ba uoJ.. oomL1Urt~l~n·t wider 1n hUld ruat'clin tl1an 
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meilian lGngth, frons lOl'lGl.I.te, &bl)ut 2.5 time long 't.' than 

oaxiwm lidth , lahral mat-gins 1!I11ghtly arou te, tric'Il'lt1!.1.te, 

for.os:iug of J'4udiuD oarilla o04l-thlrd from bllue, 1".i.d,~od, l'~tet'al 

c;';l'lm.lil cl"vu.t dj CJ.,yIlCI.IIl t-lulJtriu~,\)..l.Q.l'. 1;rioarirotl;Ji Wltonmle 

lIloderatoJ.,)' lOt1tl, tereto, uoIuul Liof.,meAt sllort, lOll!;Cl' than 

uroud, 6000no selilo:umt UI.>Ol1t t liou ab lOLA" 1Ai> first. i'rorll)tum 

broa4, IJOstorior IIlCLl'll.ln 1.uciaed, tdcl.lr1.natc, l rltural cUl':LlIlle 

at l~dilibt, divet' ~ ;lollhrlor1y, xmt l~o"t1llg hinel mardin, 

mOIi)Oll(ltulll louget' than vertoll !lnd prtluotulG Comb 11lca , t r1oari. 

nate, hind btaIi1tu.t'~I\l,S (Ustillotli/ longer thHn othol' t~IO tOI:;etllel', 

calc :r fo11aoer)uu, 1l11ortGl" th'Jll bllt>1tu.rsuo , 19.~5 n.1n\ltt> teeth 

on hinfl margin. 

Hule !I!(,ngt!!l,~ 1 pygore'!' slightly PMf!tlel' thnn l~n~, 

poster1 ... !' oolon1nr; 

Ill1lil rl1J1Cl entiN , tl13vhrll:jGl 1'1th"ut \1':,1atu~o; IH!lIO>lltUs l"J1ll, 

vo ry narr')w .. '11th a ollght bond rll)!'sally, <1pex rIInrOlf1y ,JOinted, 

t'IJ'I sillilll H!Jlnul!l velltral tl) thu !.land alld 'l lont: throu~-11;cc 

UIJl.I<JJldu ... u vent l'u..L.ly /..;chind apolq .,QlIit '.11 &tyl",!.) Iltout, llO''lll.ed 

!.lot aill.lx , .1.Jat.er • ..J.l.y COlll.llN .. 6I;)U, LJu.",al h;,d . .r ur'! tit horillollt",l, 

;:1j,1ic.u hull' hooit(')o d1.r<.;cte<l 0<'1'",1),6, uJ.l~.K \Jltll ~-3 lll:l.l'l'ON It)lJCs, 

inuer 1)1IU .louber; amu :.;eLUluut ,"uc,rt, u',J.l.o .i. rlidl'~1n t rt>ll5VCl'S(,I, 

lat~l."O.uv1cnl aLl".i.uli ~r<)(.Iuccc VGllt r.1d in, u palr of Sll()l't 

",,,luou\) ,ll';)Ce .. ue:.., 0I11UJ, stylI. SklOl't, l.itu,~.bJY. 

Lle'IfIUNilDt~il .wellgth. 5.~101 Hl.!lld. 0.63, 

Pronrttulll • 0.80, II.ntvlllll1 .. O.2OtO. 34., Hlnl'1 ta.l'SUIl • O.6OtO.36; 

Calcar. 0.3&1 TO;lrnen • 4.30. 



l56 

UatattQl qJa~.n.a. 10 ex. from C01mb~tor&, 3 Q~. 

trom t.erab .• 

uunllo 1 ~Uii Put u 

Put Hl, 1886, I&.t.. ~. ~ ~uldHQtl!lUQ a 1&.. ; 72. 

VortoJC (ll1tshtl ,y .lo'lgsr than br·J ... d, ... .Little ;r,,~lu c ed 

in i'rout of ".')'0& ; trol!tal c~r1l1l11 f'orkinti olli;J-th1ro from b:ltil() i 

J.attlt'uJ. t>t'O~.ot al olllrlua(o Mt liJt3l.ltinll hiod uart.in, lOtio fairly 

J.Qn~ Iwd uJ.eA(iaf; hind l.>u,,1tu rl:.1.l distinctly lOill.oC!' thutl otht.n· 

two comblned. 

Tho t 

tile baf;i of the fi)llowlnz keYI 

... r'ygofel' ?l1thflut mcoio-V'llut'l'al 
Il t'tlCCIilO ; M"ell~UG flatl:cnel' 
with t",(,) 1(,)f1~ n!1l!lelb.l' 'I!)tJcn .. 
d ~oaJ Hcntt.il, stylull long, 
1 .. sh ',ped; nIHl flp too 8 sh "rt; , 
na rrt'l'W ........ , .......... ., •• "....... . i., J:l..ii"&l~lat A, sp . ll"V. 

". klYllofer YlltL a ... rua.a triungu .. 
1::11' IJJt:dil)-vuut r41 ~rr)CUtil'" 

udoul;utl tubulul.' ~Iith u. :llnrt 
flri&;ol.l.uw und ",-3 t.:,J!IlIiiO I 
",e.1l1tG.l I;ty.l.(lu :.hart, culul 
1:I~.il11lJt.. cou1cal, I:itLlUlvY • ••••• •••••• • .Iii. wll.itPljiu., 0iJ . $lOV . 

~Q.QIo1I\lt l!)nl Va rt· 7. and ,)l't)n<>tUUl lit l'u .. ineoul3 j 1O(:I(;;()-

11 tum tu~uy , Cllt'J.rwt1 n fl .lvel.lcIJJI"'; fro !l~ clYtl",ul" ~en!le ua 

Dtlttllln: a OChra.OMUIl; llody ventrally and loge ~~~hl·u.oeol1el 

t egmlnu h~ilU.ll(1 with yqll.owicll t iXlt, U fu SO'lUIl u'Il;l(l ill aplcul. 

half' Gbo,,!! median llmq D[lfoky nlollt: the v<&J.nEJ . 
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~I floud .s.l1/liht.l.,y il[lr!,OI~er thall pt")Q.,tUtn; vertex 

uroad, Ilunut l,lt timoil :~t; long aG 1)"'0111 width , 1 tel'rl.l r~9.t'1l1n 

utu .. .l.lOl'll.y C\)(.CdVI:I, l.1j,ie.lt I) J.\H,tlly rouudod I ~J..4Iijt.l..Y ,[}urrolililJ.' 

ttHW i,llu .. (;, 81 il"ntly j.ll'OJuctin~ 1.1.1 1: I·.~u t ,);t;' Il~'el;)l OLLrluutloCl 

otr':>lll:" J: .. t>ha.,uel car1U/;I ft;:(iOl.c, GuolLediun c,.lT1nue !lot unit in~ 

I:>t a.tiC1, Dt~:-tlJ. OOUlv,ntulllllt 01' vcttu:a. ' .. idol' ut llinu tIllHgln thaI} 

lOIle: ill middle! f'muB elOIJl:jate, Ul),)ut :3 times. lO(,lj.je:r than 

lUui):Gulll wl(ltb :I,A f41ddh, bterlal mu.~·f;ins UUb.,1 l'allel, tr1cu,1'.t .. 

nate, rl)rii1~ of medJ.a.n cu.1'.lnll. GUl,)ve lave.l. 01' ')celli, 111tet\:l.1 

curinao ehvlltedl 1'!1ypeuB subtr.lallglll r. t1'1C'idlll'lte; autQtlQno 

l(lng, terata, blllal. H,lgment aMn, lflu/l0t' th'ln 01'1):111, ae'I''.In'' 

Heg ant Illil'lut tu1~o at! long B9 first. LlMIlotull1 nrirl'l')W , ineiHCld 

p!)lltel'il'll'iY, t rio 1'111'~tI., lllter31 0 1'10'\0 at x'flight, d ive't't;1~ 

1 tet'l)"cl;ludad n'1t l!ll.1tlt 1nt:: hind !:l& rt;ln; mCSl)fll1tU:ll l,/'mgol.' th'ill 

vllrtt:!::!. and pl')n')tl!lll comu!netl, t1'1cu:rlnl\t.ej himl basital'SUlJ 

dlr'tinctJ.,y lr)ll .. lH· thun oth t' t\IO tt')';otller, 01.11041' fo11ace.m8 , 

(;lh')l'ttlt' tll"ll blltlit.).rt,ul.!, ~4 .. l::t3 Illinuttl b..l.ac.il: teeth 110 hind 

lfldI'~in. 

wll! fawpt4i1.tl 1'3 'lll'O I' lont,v.t' thliln pl'~)(1dt lIoiitoril'lr 

0pl;iullltl a .LittJ." J.(m"ur UOl'L!()"V":ltruJ.J.¥ tlliifl UNfld wittl 11 

mad.to.VG:nt £,j,J.. iUV,ll..lW.tt lon, al1.aJ.. :-U141~ !.'u",lltly ,J roducetJ ~ 

vvut r .L r.(lIrllin of cllaphratjm ct)ljcave, d')l'l;ul hlll'tlll rQl(]€;:(i 

Vimt rlllly f(ll:'m1I1~ 1.1 l"cdl,J,ll arch - (Jlii.l.t,Uci tlJicAtenl11b t l:I (llim~u.s 

lO!lIf., latel'J.l.Ly el)llIj,l:r(3~,jiled, divort,lng.L,y ()U1'Vud Vl)rttr,,\d, upex 

bumped with 1 rlO~O'i\lllly poil'ltu.\ tip ben -ring twO) 1'llllgr.llll.'t' UpplUI .. 

daWIla, otle 11)08, 01"'110, ;net'llul.ly tw.1sten with Il llo1nt(~n t.lP. 



iVi4011a ~QeellatAt ap. nov. 

lj:y1s2q110 Aol.biegdJh GP. DOV. 
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othe r Iohort, nr.rrO'i 11111 jlOilita<l; ienit aJ. 1l1l,yJ.os lOllt;, l." .. hapod, 

il:~~tti tl.1rd Ol't) Ii , Ilo r.1.~o"ti.lJ., thull Ut;l11i UI),r, .. ld, II rrov. w1tll 11 

l>J.uut..l.Y lI0101O;')0 ti,il , ruuchiJ.j, til" btulEl r lIou<.I.1 ' Ii .t:Jont ; WlBl 

;Nt!,14Unt IIhol't, rJ.Ilt;-.l.Ue, ap1cI:lJ. Wlirb.1u trm!)V(lr~o, ldtQro

u.,leuJ. b.tl&.i.(!L "roductid ventl'dO 1n Ii Iid.!r 1')1' ah"Ft po1.11ted tliJin to, 
I!.llal st,y.Le sl.llj,J,l, t\II • .1£()rn.. 

IOi,HIUl)ll!l!l{4;PI l.en,th. 4.101 lielld .. 0.001 

Pronotum • o.as, ~ntenna • O.13+0.g6, Hind turnus • 0.57+0.38; 

CslCf\l' .. 0.391 TElgmel1 .. 3.50. 

-Ih$u1a, c.u'+dWl.li: ilolntyp' t.fIl II Iaolrlo l alJltJ dome, 

C'IllnlJatore, .hv •• D(Je.'S9, Cl')ll. I{ ..... I\.btl ,r 1"; ~lll'ltypo female 

l!1bctlled !) th h"ll'ltYPol hfatYPosl :J ax. from C"'lmh~tl)rol 

~ ex. fro Delbi . 

Q\?llJUrat.i!.l.ll' Ve rt A, j,ll'I)" Wltt Ill,,:> -Jl,l,. flchr.celJUB, 

Curill!At.i.lJ4) tltL""u ••• ll1 I)UO; il'<HlS, C.i.YllCUIl, l;;1I'1l 0, ulltHUlue, undy 

veut cuJ..i.y dud J.l;)lc;il I)C1H·i~C ~au .. ; tc~trl.1ll'" hyaliJl , Vuoat.lt)fi in 

a.,1cul halt dl.;~·i! ul'I')WJl. 

~I (l",nuruJ. elm r etl:ll.·1.1 Dlor" or 10 ... 1.. tlaml1 Iill 

~. ,UfP;yllatu. ~XCiJvt it Ei ."J.l sbe. 

&.lith !:gI!9hUIiI i?YE<'Ifer fJllchtly lO!:ll;ar than Droe,(l , 

posteri'lt' 1lJOl!itl4l u little long ;;!' dOI'l')o .ventl'"lly th'lJ'l bl:"n d . 

Q smr 11, tri OllU11r at ili')-vGtltt',\l pr'ltubEiranoe, I.\nal lingle 
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tJutlro; di<1j1bru~ without My IU'lIl.utUt", "lild.liI;;U~ oy11ndr10lll., 

d!Vl;Il~L.1U6! aUrV'IlQ VUlltt'l.Id , tlojJ.;tX ~J.U'"'tJ.'y eonlcul, ~m<lpoJ:'e 

1111; !'<il to tih II. dol' ilJ. fltl.tll:ll.l1l1G Ju;;t lu,hind !JI!X dirf:lctt'u 

lJuoltl'1lll'dtl , ::: .. 3 llll.t'mv. , lOllt, 6i-ll1CIJ ", ... tEll'lI.UYi c,fJelltlll styles 

:.Mrt, "word.J.b,,!)cd, u.LiblltJ.,)' tl.iL.ted ln m.tdIJlo, basal-l,y brolld 

with iImel' 8liul.e .,ro.)a~t1n~ into IJ. ~one, uarr'o'iltJo to'1st'lls lih'8.X 

turnod lllteracl, e.rwl SI!6mlwt Bil»rt. l'illj-l:1ke, apical U&t'5in 

t X" nsvllt'sll, lato'll':)"ap1cul sngleu pl'Ol1uced v.llt rad tntl) Ii p, 11' 

:'If sh1rt, coniC'll, Eltorepy proceoseo \'I1.th MUgh rfac I mal. 

style sh rtf 

tlf!l9llreme!)1i1!1 Lellbth .. 3.00; Head .. 0.50; 

ProlntUI1l - 0.61; 4ntcrUla • O.ll"O.;ll, lUnd hI' un .. 0,41"0.30; 

Calc!:.!' .. O.l:!5, Tej;1gen ... :t.60. 

iI!l.tgr1a.l y?1Wil.i.WIllI lloJ.,)ty"c 1,1i.1le "l!lI;ldo lump Cl'lwll, 

l.A •• J.., ,,(;til J)uJ.l\l, tJUUQt701 ";011 ...... V, ..itl.illfilenl); \!Il.l.l.C "tltlc. 

tuliu. on b..Lid ) I pu.r"type:u ;;: 1ll~.J.ua, .Labtlll (J 11 tb .. ho.LotY";II. 

elenll!) I ~W~ i"icbol' 

l" 1 cl.l<lr , 1866, lr.t.ru. ~. JiWt • .IiJ.t§.. ~., i~ I 6~. 

Verte:lt Illight.J.Y lOIlt;,Ul' than wi.de; t.ect1·.n fro.ltd carina 

.l:o.rldOtl onc-tllirt'l froll! basEl, l. hi'a! jJrOllltal carinae not Ineot .. 

1nN hiw'l r.IU rgitll PY£1f' l' uBUiHlly with '1 mOtli""vO'mt '('11 .,l"I'lC(1SG. 

Tbe trmt' spedu.; vef'oN the Iluthor muy bo (l"P ' r ,too on 

the ba.!f, () r ttl;) fl)llo~11:ag keYI 
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1. tJU .. oflJ1' with a Ulodi o.ventra.l. 
~rolonu~tiou •••••••• ••••••••••••••••••••••••••••••••••• 2 • 

• , ji' :U"Qt"r: ;~ l't llf)~t n'liiulQ-v~mt :raJ. 
... ro1o.ot: .. t1o~, lJut wit h t wo 
d1etiLiot lOb(W , i.1oc!u,lll,uc.; t ubu. 
l a r, b<.l~ul h"lf tje!J.(lllud, Uli0X 
w1t b hI) thread.li,ke UP.tlillldai;Oo ; 
oatil' OCJJ.r<~<H)'aU6 ................ . .... t!Uc£ijI'l.2t;rq,j+6 6p. (1 ) 

2. A.edeu8ua tubulllt' 1I1th 3004 6 j l1ne-
llil:e f,)rocosseo J body Gt l' Illineous .... Il. ,uuwuta 

-. ~edou~ua not t ubuluT •••••• • •••••• • ••• • •••••••• • •••• ••• •• 3. 

3. Mcrlio.vt;fltra.l p1'OceSG t)t "ygo
t l' C1nic!l1. with two minute 
procesae~ ut upox, aed DguD 
lAterally oompren&od , apox bro
Iltl1y cnnio l1 \dth t ,(I ventt'ill 
~I ,"I)CeSflfll!l, b')c'!y testae ..,UfiJ .... .. .... D. nute trrnng 

_. ~edio-v(lntt'Jl l))'oce:.o ot pygl'l .. 
tel' crm1c~1 but !limply pt)1nt.ed j 
lledetlgUI.l shl'l t't , vent raUy 
gt'OIlvl;d, ending in till.., curved 
opines; b ley tbv .. teBtuceous .... ... DaQMmtmllic ii . (2 ) 

43. .,icr:l.n,.trlt;l.i ~'l~,Il~.!b wull' It'lilte ~\xl.L, l"1l\ . 1) 

'uJ.r, 11:11'1, .tmQ. wum11a1J liiuli. Wl~. , ~ l 317, 

¥9~QurAAUQ1jI V urtex, I)l'n. QjlC! J!,1l1l0-1.1'ltQ. t r3!!llneOUIl, 

eurillutJ.oll o ric} lj,lY w1l1tui i.'l',)w'>, o.J.YjJeutl, 6<:aao iJ •• lt! autellLl8e 

oohraaeilUSj b'1dy ventre,1.L,y tUld luga I)Oill'ClCaQUBI tef,lllllna b,yallrl(l, 

vumltlon in (11).10:..;1 u:.Jlf oro m • 

.E!.JJ:ma Ho!!" "lightly lltll'r()l'Ier than lJri'ln,..,tUl~1 vertex 

Gilort, uliiihtly l(1l'1g,,1' till1l'l i).cn.!. width I Illttlrdl loa re;lns 

!;hBllowl y C"nOIlVEI, avo)!. 'Ill (lrete, 111:U'1'm18l' thtLn b r~l}e J cltlI'lna .. 

tlon atron~ , Y.,;hl1pud Clf.r.tmi (l1atll'lct, Elul,mcdll1l'1 O!lr'l.nue Mt 

un It 1111J at (lpeX, b($unl Cr)l::Iptutm~nt \~lder in h1ni3 1ll"!.1't:1n thQn 
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I:ltiuJ.uA J.l.lugtll; 1'l lUI elclllt; te, orilao, IolblJut tV/ice au J.OIlU ao 

maximUlII Wltlth 10 middle , lstol"JJ. Qlu't.1ns ifUb) j.'l.lJ.l 1, babt 

~l rrowllr tbu!J U!Je:ll , t r1Clir111ute , f'orll:illt> of l~eCl<:11l o.lrlllll UUOV'1iI 

tno ..I. viii t. GClill!; C..l.YPCU Li lIubtr1tull:ular , tl'l.clarlnatel 

antoll.1ae IJiOdtll'8tcly lOIl~ , oyl1ndl'l.cul, l1a"a..i. 1l11t:lllont !ihart , 

long(lr tl'le.1l broad , (jfjcond ClUI!:l:lliInt ab,lut tl'lic lonter than first . 

Proaotum Cllirm , wid r at base thi,l,n nlcdbn length, posterior 

rnttrgl1'1 incise", tl'lear1nute, lltllr 1 (l 1":1I1J'1O d1vel"111g1~' 

ounce! 1 tero-c'Judlld, n.,t .. tta1n1Jl~ hil'VI tn\l.l'1:1n f DHdSO!l tum as 

lOflg 0 Vtlrtoll nil 1.Il'J')l\· )tu·" (I"rnbined, t l'icl1 in'lte , hinc! !.)m.l-

t l'(,Ut> eUlJhtly 11)08"'1' th: iI other t'IO Ii' tll",J', {'ale l' r lia. 

oe011 1 slightly sb rtur th n lnllitarstll"', 33·.34 minute teeth 1)0 

hind Lillf/ij,n. 

w!# IHiPlitaU,' PYtofl.l r ll)lI~"L' tbU.il bro .d , s ,oihn, 

jJObt 1'1 " (I~ niu& ::IhrJrt •• , dQl'i,\)-v"ntr"ll;r th",lI ul'Oad v.lth a 

lJl(>dlo.VIlLlt r, J. vr1J.ong",t.1on, ,LatE! .. IJ-Vtlut l'lll ;aart;,i.os 1l11ghtly 

!J ",otl\~co:ld, a .. hiuld-liJtu illt()"'!lul ~.L:it\i l1or"aJ., tl) the jlr010ll.,Cl

t lOll J li1ujJhrdt:l:1 witilout 'l.1'ii1,\tu.re J UtldUUl»lU; and" I~ato, tUl.lulrlr, 

ujJ1c:,"1 il'~li' LI(;Iut V41lft 1';;111, ndiu...; in 110 conlcJJ..l..y i).).UI,t uf,>GX, un 

J.l)ll bllt(.;G l:.jJ.l.WII lit th c.;odll.in bend lUI: fllln ~.3 t>hort u,Jlraes 

lbtul'ally, all d ll'l,cted 0 tJhulw:1, gantt.1 lltyi(")f.l 1'10"':, b~l."ally 

n I rr,)w t :trllllJ r 1S1l6l1o tu[~i(l, curv",d (i,)l'sar!, aj) iOll1 tnl r fit\. rr"lW , 

sUSlitly twlllted , 111t'ect~1(1 1r tol"1r] '.'11th u ,Jl)ll'lted tiPI IHull 

ollgmQut ~.m;lll , l'ii1p;"l1ke, aD teal. 1.la I'~ In t ranl:)\I'Ol'UEI t lilt eM. 

ap Ie '\1 l.Iughs II {'r)dueed verlt r.il'! in a p, it' "If shl')'t't, l'l(l r't'r)w 

6pinl:'Hlib Pl''l()t)(I~a61 Iltl' 1 style ah"rt, stumpy. 



Pl.ATE XXII 

!'1g. 1 & Dler,Ju»trap11 A!lIWB U~1r 

FiS. B • l2JQJ:jaDotl'!)l'IoU AUi91tr9Q§ liJu.il' 
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lA'ijBUreWlntul Length .. 3. 00, Heud .. 0. 68, 

rr,:Ul tum .. 0.11; r\ntenQa • O.l.g.tO. :lO, Uinrl ttll'lJUb • 0 . 451-0. 30, 

Cnl(llll' .. 0. 30; Te,~rn(lll .. 2. 70. 

klatQI'Mll 9umlged l 1 ex. from r.~.l\ . l., lloVi Delhi, 

(In'll e genet lin on Iillde) . 

" . ll'1er/iQ9tNPi{i tUMQU1'!}Ili! J.u11' ,tlhh 411, l".tg. 8) 

Muir , 1"17, t.r.IlQ. +U}ylIHrafJ ~. ~., i I 317. 

• tSlU.\nllilt fuYQ1fro.g~ \nil', IlJll, Qu.U. da.wtl1J.iI,g ~ 
• ~.t ~ ~ ll. 

QQIQIIl'i4iQJ.lI Vertex, pro .. llm! JiJe:Jo-ll:ltl<. t'l l"tae el)us,,; 

tl'UU ,Oll/ileuS !Iud 6~111:L$ tUW1lY; .utuuuaEl and lel::u t)cnr:.eeou , 

body vt:utrall,y dilo.:> (,I't'Olml teLIllLla. hyalioe, fubC'II.\t:: filuf'tusi'Jll 

along pical half. 

lluml GellC)'I:'al t'h"'1l'uctel'" mllr" 0" les!! I)(,C aD ill 

1?. g Ilil pat Il I Cillo, r HS hna it! baliitEAl'bll , 29 .. 30 minute teeth 

on hind ',a,rii1n. 

~Wtt:s1ilu Pygf)ter It)~el'' thlltl bMall , },lMtaTior 

I')pening (,' N ~de l' II Ot'sO"V\Jut "t'll.l.y than l'1llg t U Mod io-vcnt 1'01 

0.)n1o..l1 •. 1'")lOlll!.;"tioli with r')ugh llurf'lcu ull(l11'lg in u ptl1:r I)f 

D"rrO\1 ,I,loiuhd ~1)1Ileo tUI'~l(;d ventr;>Cl Un tIlt! Il')atvro .. vent r, 1 

viaw I .111 the fl,.ute, Uil'1Wn dl)." .. c:tod u,Jmu"dtl) I r~n,.1 ;lL1tl ultlrel 

dlaVill'fJeiJ,; with',lut dll.y l,r"..ltu "0; UiJUOElt:uu ,""our,lte I ,l.atlilt'l'Illy 

¢Cllll~r\tss",dt I.> wJ. il.l.l.f tubul.u·, apicA ha.l.t fJ.uttQlled, tlpOX 

oonlct;l , innur "j,)1()~ll 1inl;,.I.u vrodl1<l61o vcntru(1 to <l. lOllg rUIl{ijr 
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borr'ar, genitAl Itt1leu Dhnrt , 1 hrlllly COJDj)t' III;)(,I! , bClfllllly 

bro r1 with iHnat' !l!\r.la tumid, allie,a} h:llf Mrl'IlW, slightly 

t1listud IiImUug 1[1 a pniJltorl tip; allul 1l0.illnclit Ul.lall, <ljJ1c'!!1 

margin t l"an5ve.ruo, latltro .. ap1oal .melles produced veut rud in II. 

~air ot uhort, spillY I'x'.lO<lSStlSI ,Jlul "t,vl.tl S.u()l't, stumpy. 

ie0Il\lIU'IiIg!!lDliIfiI .l,~lllclth. 3.tiO; ilUl&d. O.I3~, 

frolloturJ • 0.85, ~lltentla • O.14-tO,l:t6; l:iinli tarl;;~tl .. O.4S+0.3j:'.1 

I.a.l.ca.t' • 0.44, TII,;lOlerl • a.oo, 

~!J~QUrat 11l,Q1 Vortex, ,)l'i)oo Mil m,u!O .. nllt t'lchl' ce~UB, 

fr'1n8, <:lYrlGUS, genliC, llJtenlla.e , 1011; !.Ind brl(ly vl:lntrf;\lly deep 

nohr:lce"ul'l; tet.?IICl hyalin , tllDe'lUIl along veins in Apioal half. 

~I OCI'lIJ1'<ll eh l'llCturs L11re ')1' lelia ~!l{no Qll 1n 

~, CQi<Il'}tia. 

~I)l", I guldj.,Ui,l1 i',yijl)1'"l' 1,)nIlCl' til n br,ad, pI'lshrit'lt' 

Oll8nlutl lA 1.1tUu I".iller dort>tl"Vunt r~lly thiJJ:1 lOll~, two sroflll 

lObt:s .,ito a 1"l.1oi ... 11 iUVwlllindtirJn in t)"tHea~1 011 tilt) vvutr .. l bnrder 

IllIH!.la.J..I.y, "'1>.1 IUlt>l.O not Vl"JdllCIiU j dle. ... lll"ll:rJi JMad , with a 

IUl.ldl"n Wf;J(}LO {,)rl1t1.1.l.n l1eUlill,lbU ~l\)lllJ·'~ ' tUl>lI.lHt·, b:.IGIIl.1. 1J,,1f 

cyU,m'll'lcl.Il, w1tll f. wela .. l.I"zld fQenbJ.ly, ~IJ lell1 naif' (i1l!J.1.I ~d , 

dll."lJetll(i (lO[AIUlud, 1o)J<2X 1110.1'1'0., jJrnducticl :tnt() t. •. o tl .. rI"O~, thr(Jllliu" 

liitt? apPflAdua:;l.ltll t;cfl.ihl stylot! ;,lH)rt, In1[,a1 half br all , na.rrow 
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in mlC1dle, wldoned apically, 1nner an le sl101htly pt'l'louced, 

(lute'!' ,<)n'll;1 11 r"l"uo€ld 11111 oU'l'Vtld l'ltor (I I 811al sClr,nent s~allt 

rinG-Uko, lattl1'll-f1l'Jlcul MG.l.08 ill'nducod "entt~tl in a pAir of 

mHl'')\'I :),,1n..,us jlMC'f:1lfiOflJ >.In·;l .. tyl~ 1>hort, stullljJY. 

Ijl!tl!!lfDljjl!l'l~1U .Lentth. 3.501 ,itl~d. O.8<l, 

i'rollotulli • 0.88; ItntltlUlI.l .. O.l.4ltO.~61 h100 t,t1':.lUa .. 0.48"0.33, 

Cllle r .. 0.38J l\~lil~ell .. .:.110. 

",tend Mxtl!~j.!l!ldJ One m 1.1. "J.l1ll1cJe 16fllj,l dome , 

l.,A.fi,l., jjuw i.llhi, ;,cpt. 'ell, i\. JIlet.l')ll , Co.L.I.,1I 1 (IImln g il t.lh 

on slirle), 

COll)UratipQI Vertex, pr('l- end !IIMJ".mto. nllvo. 

t ut,cerlU5, Qrnlnltitl1l p'lIl. ol'eerny; ('t"Jn;., clyp U", gentLe, 

,lntllnnae, loV~ nt' 1:>,,(1y VI:;.)t rilly ,",chr lCC'lUH; tOtjl'tin h:;i!LllJlu, 

venati'lll 1)0111";'('81')118 . 

Em: Ganur'd. eh, r.,ct, 1''' :'.)l'Ire 1)'1' 10 II 'QI]W as in 

Jl . ~". 'vetteli: l'c.l.utivuly Ii littlu lOLl ,1:1[' tnun poi:;a. 

I!tl\l ... mit.\'"~jjt' ~'Yll;'i'i.lr .I.r,)Ut.:IIl1' thtUl L>NOll, /,I<1st~ril)r 

OIl6u111i& u J.lt t.J.1': .I.'3nl;;"': O'lrl;O-Vt;41t clllly tha1l ur:)ad, vellt roll 

tlo!'ucu' ,~l'cn IJ, i)J. :lcl:., lif"" 1nl1 pnJ.l1u,:; .It.J.OIl, .l.l.lt()l"l)-Vllntx'i.ll, 

mur~1n:; ;j,Ltt'J.Ol.I'O, I;lWI.l. I;lUijJ. .. (lHti'l'fJl (a(!vhrl1l£!u v.itlir)ut IU'llIU.· 

turel 9,o(iGll.gU" lJ10I't , ventI' l.I.y "I'I')l)vl.:(i, b'isally uroarl, 

lItu·l'I)wlld tOllar(\" <l!)ex., Gml1ng .t.n a l)a1r M' :;h'lrt cU1'Vod c'v1w.)!) , 
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the baal) Btlppnl'tet1 vontl'Il11y by,'! (lecurvod rl)r:!.liko _PilOtl'lalle! 

cellital styl G short, tl'1t, d",.sl1l halt b'f'()\ld , nl:\l'1")'I.' in 

J\llddl"' t 13!1~htly tNi toll btolrud, apex IJrt)srior, tU1'llOO .1n~a:rde, 

a millutlll tOltll J.atel'£J..I. t') tiPI url',l ijee~lont GIl,nt , r1.ng .. l1ko; 

ul,liCdl. !l)lll'.,.lu tl',.tll.lvr.rlle , l!.ltliro .. u,Jie:.u "n&l\)1:1 priQuced 

ventirud ill a lI[.Ii1' Of libort uiJ1l)lJ~(f proC8bSeIJj anu.! .. tyle Mort 

ol:ll.oil&. 

M!liWlr.lLjlllPh, J.ongtb .. ::l.80; UeaU .. 0.551 

~'rotiotull! .. o.eo, I\lltolUlll - O.llotO.t31 ~illd t l'bIll.> .. O.41"().3~1 

Cnle~r • O.28J le~.n - 2.~O. 

Mator1a~ enmined, One ollie "Inoile luMp dome , 

.l.rt..n.l., lew Delhil Aug .'SO, Coll. K.V. 'lI.l!IIllen'l, ( Ille 

funetu11a on B11~e) . 



rig. 1 

F1&. 2 

P.I.,AT.Iil XXIIl 

D1ct'OottQ~~1 8~. ll) 

R~Qran9tmp;l& ape (2) 
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The main purplh'C ()t the pl."elent investig Heme, s 

141 t'(;lu.dy 1mlic:: t n t n the :Lot !'<')I'Ur.t iMl, n,~!) b., n two .. fold 1 

1'h~etl,Y, to make an ~lHlelll!mant of tho f'ut1l1il;lt ic.., IlOd 

zO"lllilography of tllCl .iridian j)eljJhtlcidae lIud ~eQnrl(UYt to prob", 

into the tlOUlldutlt.8 01' tbe h:X1).tlolllY af tilu i'JIll.1ly lJl'osently in 

vo~ue on th", bu 1~ of a mOla $oVh1utloutud tool ~& Ii study of 

the labllu jllilu1tiU.1 • 

1. l:'IIUp.lqU-Si !.Iud wl)lCilo~r\lQh>, of Inabu. DelRl;UM!1dAI 

'IIhol! tllO authot' tOOK up III sttldy of the Itld1Wl 

lJulvh;:;o.!l.t.'IaQ my thirty IlIHIO.LIIII UIIl;lJ.~u 11 to u1.Qte,m g L1 l'U 

"111'. on renord frolll tho!! limit' ot the Ind11ltl lIepubl1Cl. Of 

these, only t .lv~ sp cl a wer found t'eprOBunto~ in the 

N~til)n 1 ('Uti!!. Coll otion. Ll1riL(; the pre tint investlga.UOlll 

the ' uthOr coulo malt: III study or forty six 8;Jecles, of .,}lioh 

only tii'h l'1 f rcl previl)us too()rds. Hnteen peci 'u hGd to Le 

dll&oribed ss new. 'IYi() spec1ell 1)( D;J,granot MPiJij could not be 

specifioally 'isGiGned oinee th(! author Qlluld ll<]t ~r()c l~r 

desoriptiona r all the) r"C()1"f]vtl SPOCl05 1)£ th11:1 dam)·; for 

f.l r .. j.I:.t'.1~l)nli. Tf.lll o;loc1eli nown frolll out131ile thu QtlU(ltry ,.re 

l1Htl)d tor thlil :!:'i\'fJt Uiu\.i from '<l.l.tlllu .tUUilloll l:l.>l11tu. ..1tb 

thCl /:If :;()nt OOllt l'lLutioll ttl nU!ll~Cir 01' ludlull 'iilIJC1CI;! is rdllad 

t<) t.1:&tY-()110 uuCie!' tl:Jlrt~ .. ue IjIlMrat of' whioh t'!YEI I!: 1101'& tire 

dcucrlueu toc th' fltbt tiw~ hQr~1n. 

Xh9 :r,ol)t;e()e;r!l~1I1c d1 t tibutiO)l of thl;l Itldlan 

dtll.phacids, a:;. £ .. 1' iiI:olCel'tali,ed, ullo\7b a hiuh detrold or 
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end mislll vince !)Vel' Ainty per CQnt 18 cOllllltltutad of 0l'1 ubl 

cJ.ellumtu IlliI h0111d Del Yl!.~!:letiJd, whioh ili,lc4Il;Jfl6rlly illoludtlJ3 tIle 

Olld1il1~1c l'OrtJll;. liolllevur, u 1'1.l1r jl(jrcullt,,~e of the .1nd.tull f'tluntl 

l:I.re couult)>,o;J.1ttlll eloUl.mt(i tl) l. U.\.e 1mllort ... nt u,",Ql1i; theD\'! 11,1'1) 

~QJ.gr1QJla ~i;j,ij~YIII, PIl .. .,hfAQQdCll groplDQ1,IA, i:laAI}~rvatll l.ww1i, 

htiMrwu .~, f.gD1np1eUIi dQ(lQflJ,ol, ~ ,t2LitmU, 

and Qg~~tel~. ~ti:i. 

An Il11portemt jli'I:1nt noticed 1:1 tho ve~y r are oCCul.'am::e 

or the bllbtamUy A.d rllcinlUl and tho delphilo1na t 1'1be Al"hllli 

iii the Orient 1 delph cid f una, inoluding tlli~t <'It India. 

From this C".lllt 1'y tho tl.uth!)1' hos. hucn abl~ til aeeUl'e III) r 11' 

only m.tt.bere ,.,1:' tile t>elphllCllli 1~c1 1'Mp1doc{!phlll1nl. It III 

p't()b ble tbat tIe .,rlll11tive ll,a l'l'\(l1n t.I nd Jl.1 hin1 l'e h!.ghly 

restrlot e~ t~ d~f1n1tlve ueoloG1csl ;OOKtit~ wh11 the m~1'e 

111e::il1y evolved delphac1nu[> urad trnJ.1doocphu.lifiOIl ll'C rmlon more 

ItxtlJou.l.ve J.n ~'1.-t'dout1Qn • 

... 0 I)f ttle Ui.Lrl101;l.!' t' cords of j:Uti!t\l1 I elphll.elc1ue do 

not illuJ.cl.ltl:. tllU e~uct J.ocal..l.tJ.1l , l£1ont ioll lng tho dlstl'ioutiotl 

ILS werely 'IndIu. '. :':'orue otll<;;fI'.i lluve <)(!I,)ll l.'Eicorded iCl'Onl .ltutea 

lill.(ji Allf.lCAm , lJ n.,aJ" ah~r~lllltN and 7&l11U ffu.dl.l without tlny 

further d(ltulls of the !:Itea!:> of eolleetlon. lu "" J.oliller 

number of (l1;t1l0S only the eMot loca.l1.tlc {>\\ch Ill) Dar3ocl1ng, 

.11l151'!, Clla.pr , I\.Jner, t:h1kk l>~jllllPUl'IJ, Ootu.c'.IlllUtld, Corlnnor, 

KOI!lCldkrlnal, CltO . are given. The [Jl'O'[,cnt 0011 Oti()J'l6 GMu'I'ucl 

by tnt) l'iuthGt' h!l.s been fr"l\\ Delhi, (iauha.ti (~eearn) t 

Collnhntl)re ('l'wull Nadll ), lJlll'jeellng !lnr] Keilimpong (West !;lenr,lll) I 
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AJUler ~aUjClstbtlll), ULlO I;t?lllll lJllth o£ K rllltl. It ill l)i)v1 UIO 

froll the 1'ol'ot(')ln~ that no exton 1.ve i;,lll'Vey over tho untl.e 

onuntry 1166 b"eo i>1)~dbl aml the Nc()rdo s:') [:,11' Il'l<l.dc r f'r()m 

iGolltiorl poo'-tcts I)ver thu count ry. Tlnlij jul lglng from tho 

tJ1et~1 th,t the time aJld mUllns at the IHsposal of the utho'(' 

has nc()~ ',ait 'Ite(' ptocure.rMllt of lllfltOl'.1nl rt'>11l! rmly all 

Inrinitefiilllal area I!toutt red over thv C'lUl1t ry and th~.t itaelt 

e) 11l bring to light so Il\Ill1Y ;lpec jos, thlll V IHtn1l1 s of the 

Indlt1.n d'lphll.c1d f)'Lr..a ad the nee"se1ty ~t I1lIllt1~ 1:tl)l'G 

el~l) l' to aUl'Vi)" 're tn1lljlt quit evld"nt. 

:ii. lllJhp on KwAsa'J,c lidl.1'tiIUII,wt 

.l.n tnll <Iolltl.ltlilaitmt. of tnc IIU'tVI:".l'It GINC1QS 3 curtl!) 

uy the IiIUtllOl' Ulldlll' ClllJt l.lot u,Wllfol JifflOl1.l.t i;l.L\'lb.l."llll.J oro 

OllcQUlltered 11th. 1\ t.ol)d (,leal. 1)1." divIJ1·..:.ltili'~ of (l~11J101. y,t 

prIlV!111 lil litl;ll'..ttl.ll'IJ )!lith rug'ru to til "C:,.,lI 'illrl limit ,t 10.1~ 

.>f Vt.!'1')US &ljll r1c (:l:Ite,or10. f or i;:xlltl.j,)lll, Lltit a,lt (1 06 

lid lU16) and loi~tcaH' (11;43) hav 1I1<1olld s~verOil 1911 'c1 B UOOOl' 

the gCllO l'13 !'cl,j,llw:odlilli ~ ZJt'! ~.l&, hich h,(ve bOi1f1 

cOllaillel'od undur oJ v'lrylnc; tllJllllDe n fIr nUt 1"~lIt enar L by bm;h 

el1'l'lifll' ,~n,1 lnt,;,r \1')rkel"!l. In 11 t r.y. olll'lm10 cla llif'1ent1on the 

gcotl1'1c limit\ltil)DO shnul A be I)bjfJctivll' ,ltld Mt (:l\lb~oot1ve. 

'ro ,1nrine cueh litJltuti'lns t ll(l r rat .rl'{)l'Cliuh1tc 1n I.n 

!lO~ElU:1I'l(l!lt 1)£ th<, <1 ot rl 11.0 0 In rl)~1'Il " I: l{lul A: I~H:tu ~e~ ,,1' the 

typ1c:ll. tlpoo1 s of each I!C'lUS .mel invcoti, .. 'l.ti'mo I')n "thel'll 

th,·,t Inay Iio al11 .. ulJd "7ith IltlOll .... r th(j~I . In many CIlCIlIJ dcta.1ls 

of GUCh ty~1cuJ. SjlOO!!)!> .11'1. ,Yet tl' ,!~ dE:liunecl. In l'ecent y\. l:t'IL 
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the III 1 t:~llitalic arnlaturtls have p'Nlvad to be n1' great 

1nter ... llt in thi& ct'lunection and it h. Il bO(:lfl with this itl 

vi VI til ,t thlil uuthnl' has b\)811 Ill.l~&ellt"cl tn I'l'(lbo tnt') the 

f.4~lo ~un1ta.ua. of the lncUun Bptlcill:J by hill ~tlida. Til" 

tucl1e eonuuoted ll,y the ul1tllor illiG l'GVcaled lch ~eet1nt. 

1I011(itU.J.J.o var.l,atiouo in otllQl'\'I1f:lu IlQ lly (lonfuGlld IlPUC189. 

~he t.1.I1tllOl' t:e it; tb .... t liucll sup rf1ebl r&liulilbluucos llUVO beJelll 

NaJrj()IHI1iJJ,a t or thu tl'lAUI.fer of IGh'lllg!Uill.lli QulchSlllWj to hiG 

new ~~llU8 ~ D¥ fallllan (1964). Ont.; of ti:lu dire lltlOOlffiiUUIl 

QpPQ\'ent to thb nuthor 11\ the oourOtl of th pro I'mt 'liorl( , iii 

the estllblillruuent or the sIJecil'J.c ldeutlt1lts on tbe bac;1s of' 

u good !jarilla of' fJlLilteriul IIIJpUreotly l.ooking !.illito , Dnd then 

olJly go t the 'lueoUoll of !til lif,loc.itla MmenehtUfe by 

oowpAr1s~ns ~lth th h"lotype6 nf ach . It hs beeu r~u"d 

th'At evcll 1n the . Iti~\ 1 e .lity 5ytl;lat1'lc ~pe¢te re(!.(')lln1anble 

': Iainly orl tho bal;!s "r t;8nltlll.1c tit rootu X'eS u.nd mt "[1 g encral 

lIIC1r!,)br)lo~ic 1 ehUl'lctfltS m y I'Iccur t )t:oth(lr and thurcfore very 

d~l1bont \York is needed. 

jhlh the 1.1111it ~.t10115 of DlIltl:lr.l.al und timu dvullaulo 

tI,WijI !lcaot.S\l.ri.y vrevcnt.l.lu til;il utllor Crolll mult111il !I. utlldy of: 

the ~l'l)llil 1If> U 1100.1.0 , oOl'h.11l v'Jr,y U6\lt·UJ. 111torttlutiolll3 could 

ue "atlwred. '''hese bave necltr.bitutcd eel'tdn nomollcluturlll 

ChaUj,lIJB Li.th radul'd to (Jollie ot' the k.rI:lVlIl lildlatl I$I.IIlc1eij as 

moutlotleo below. 

QllULlJ.tI lltalnM, ~. ls.i*a.l~~" ~ WWlli, IlInd 

.J.. riW)!jlji tl' ve been .L'efel'red to the (lGm~s ~ by 



169 

Aietoa;J.t (1943) . The author has felt that lS.oJ.~a1& glaJ,udum 

should be tranoferred to ~.QrlQn~ on the basis of ~rpholo. 

gieal as well 8& ~en1talio charaoters. Fennah (1966) has 

transferred ~g*lela kirki1dvJ to £orRnaoU11M, but the 

cal1raaters proll4luted by the nw.tur1al ot thie IlpaCieli Vlitb the 

!luthor presont mllot) more 01' 1'1J1at1onsb1pB witll ~. llralUdllm than 

witb Ja.U.i Metoalf, the type 81)lao1ee of 90rgnIUul,;I,Jl. Hence 

both thes speclt11l II. re referred to Chlor1o.Qi in the present 

work, ~ ~ .eollls to tally ".11 vitb Matutiou. 

oQulentus, th type apflo1es or WatUUDII.lI, and 00 thill is 

transferred to that selllls, Liilelllia8, WJWl maCed 1& Mra 

a1l1ld til) SQn1lello turcifClrA, lind 90 tb.1s ill o()lIsidcl'ed IllS a 

Spgatclla. ~ al&~1agtA and a. psllo8cena h.ve beon 

cl)nElidtl'ed CUI tho bUls of (011)111' It! !'kIngs by Fel'lnah 1111 sub. 

species of iiollAUlll!. turc1(el'l, but on I.ICMunt .,1' the higb 

nr1atif)nal rangoD of colourat1t.Jrl ,.,beervea in mllterbl ot this 

apeel.s within the sum~ areQ I)t colleot1Qn the auth~r 18 

un ole to aocept th aub~~oo1rio d1ytiootions of 'enaah at 

least for tho lIruellt. 

li'~llI.l&h \lli64l 'lihUe erecting the genu.s ~, tUlsIgtlod 

CllyllQ(!1.ny,1I I.lyllilbllluu to tl'lat ~ellUS. In ~ th@ fore 

temora and tibiae are not dilat~d ~s evinced by the type 

Gpec1eo, r;.. l.aeV:lS:'J.UII :Eo'GnuGh, The uthar hilS, however, tound 

that the mate1'181. of i'hyllgd,j,nuD Wlgbgllu.a 'butore him, while 

agreeing fully with tha uen1tallc details avu11able for that 

speoies, presents the fora femora and tibiae somewhat 
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tol1aceously dilated, ReMe there lIlly be either 8. Clertdll 

IlJllOlUlt 01' varialt10n in the amollnt of flattoll:lnl:; of thula 

partl.J within tho iI~ecielil or tllel'u fAll¥ be ~ cOJllplex ot two 

dioUnct ~ut GywplI.tric s~.,cJ.eG mixed up, Till furthor studies 

IU'o> ~ue the 6uthol' preterlj to oOl\sidor lIplohglJWl only uooer 

~IUluagQ6f1!l fiW,igXa~W Se81l1B to have reCO!lt1, been 

t runtJi'erl'ed by r'ennab (1966) to 11 new genus TlrtlU:ma. The 

author has ao far tailed to Ilocure the llllde ot thiB tr!\naf'er 

even from ,i"e.tUlEih himself.' unCi 81l 11e is unaW8't'C 1)£ tl1e .cnpe 

anr.'l lill11tat;Ll')ns ot hiB hrth:mo, A. careful atuoy I)f natClrial 

Gf' thiS spocielll witb tlhe Iluthor in ollmparis')D 'dth that .,r 
I!dphAQqafUi Rropingua, lll)wever, ~o mt brlng /)ut vlllid 

characters for the segregation I')t the~e speeios undor two 

dlst:lllot sentlra. Honco the authr)r has retained o()th un4~r 

lillJ,lIbIQpdU. 

A caretuJ. Iltudy of ma.terial I.lvailal>la with the author 

determined u.S ~~ UIYiJgiw1tnh tllrau,ll tho COOOII'JQmHlalth 

Inat1tut. at· E.ntOIQO.l.olfi>', l.o!ldon, prompts the author tl) 1'eol 

th~t a Qomplex of t~o species may be iovolvod under th10 nama, 

While the ge,norl1l ohl1ructcrs of these seem to tally well, 

¥enit!>l.1c d1ffeNnOCtl Ilre apparent. Tho anal segment of the 

material in lw,nd is ll!'ovlded with t'l'!O distinot pairs of spines, 

whercus in i. Jl.IllZ!2g!;lp~tab only Ii s1ngle pair of such IJIjI:tuell 

have buen depioted (Muir, 1913), The author h~9, the~efo~ •• 
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C{ll.lsldered the material in hand &0 compr16illl! 8. ~let1not 

ap.oiea to "hieb th lIame i. QiI.lPiMill" ap. nov. 1& propooed 

herein. 

!rho JIlslla gell:ltlilia ot Illl 6pCllcies ot ~S)gatella IlItua10d 

by the author and that by Caldwell (1950), l~~an l1963) and 

others show ~l'eu.t tlUitormity in tho I;;uttltal 111'111t.1turee, 

fl8p.ciaU,y the aecleta~llfJ whioh is d1tJtiuotly oirulate, whllo the 

1't'\~tltal c!J.rillsll may show a certdn atnl)uut 01' vilritltion in tAfJ 

leV'ol ot itl:! boslll b1t'uroation. tilltuUnu. ie aharaotel'i s.d 

by a dorso-lII~dian armature Oil thu diaphragm, a at m1ght 

aede~cua, and the angulated vertex-fuoe 1n Pto~11e n~t parallel 

to the arltol'iot' e)'o m rp,ln. 

Caldwell (19S0) () ns1derod a mad1o-vcntrl1 l~n' 

p1~o ferf.l.l i11:'!)OeBO with 0. b1f1d tip flS ehlll'llcteti&UIl of 

£br¥tou¥Bu, and the same Kind ~f pygo!or 15 preuent~a by 

1.. ~, lip. nov. oQIlcr11led llo1'ein . 

The III le genitalia of ~WDJa. o~rnljre"d§ Joeoj>b, 

tud.1ud by J olle~l1 h111lsl!Ilt' 11101 well 48 tho author, unO. ill 

other apQCloDll tltud.l.ed oy VUtllu.ta ~lUe8) thQ QfJdolAguli it) long 

II.nd DiU'roll with a c:urve~l tip anel trom its b!~llo 0\\1"1ses !l. 

oal'vet] structure with 8 swollen c;,rl1ndr1oal. ulise whioh hIlS a 

holo th:rou~ which the aodeui\8.1. pcriuudrum proJects. The 

CeUi 10 genitalia of thl0 gellua 16 alGo character1.et ie. In 

iJ.. iJiJUIlf,l!lllit however, ttle median frontrll carina 16 dO\lble 

Md closoly appoa8a to eueh I')tb<ll', I) charaoter by whtoh it 

dural'S i'ro0 all ()th(IT sptllehs of' th~ genus, The lluthl't'1' t'eela 
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th t thla oharacter should nt'It be e.c phuilled t j) uegre,stG 

tbh uuder a d11'hrent I;; nUB • 

.1n tl1e ~ElJlUfl ferjdns :1!11.1.. the modla.vent ral vrOCIiBI of 

tlle P.v~otilL' Allly be r;bot"t and wide, jl roduc ed tnt" two triauiUlar 

lobes, or a pall' of l011j acute B<l1nelll the aedO&ISUe 16 Illorl! 01' 

less cyl1ndrioQl with flagillla or spin,a. 7he antennhi 

lit ruotul'e in the Iienuil 113, Mwe'(er, quite ()blll~oter16t1~. 

EarAPotk1gs1eila, gen. n~. clearly differ from this genus in 

the antenJ1&1 character particularlYI the male genitaUc 

ditfer~nce, 1f any , 16 ,et unknown. 

'the 1£ 'ntHI £i1IU:ODlltWW 11> illsI') cM:r,leter1!l'~ by • 

lI!oa11') .. ventral vygllfat'al pr')oe8ll, excopt in llUoh spocies where 

thlll may be b1lGbato. In other g n I'll. lilto Cbln1?ll!.h 

tn~ma, Md M1lmrP1ellapa, lien. mv. t llo Ii g rest uI111'or. 

m1ty it; {)vurvallle ill thu malo ,onJ.t lIc sot-up of tlle speoies 

under e~cb gon~s. 

In tb Tl'o~idl)(I 'jlhaUni too th& genitalic armutures 

are quite d1llltinct ive, thtl tl .. deaiju.i bt>ing aJ,wcl;ya ar.saciated 

with Ii penl tlu1de anu tho an/,ll llpitlO", tohlly a.bsent. In tho 

ilV cias of 'rU:loluJ.lih it aeuJIID til" edfllig::.1.1. Iltruoture is what 

mainly contrioutas towt\1'(la t;vec1t' le 8ogre,;atiooa. 'X11C! l!.enU6 

lrQllidQQllllh>lla also mow a ,ood 8Illount of uenihl1<1 l11mll.o.r1ty. 

and the speo1 Ii JIlay bill $l:Illregoted on the nature and nUllIber 01' 

spines on the genital styles lIud pygor')l'. In PUaS;r'l'Ip1doQ'. 

1lilW, Een. nov., the ul'Itennal busal Ilegl'tont 16 cha.rllcter1Bt1. 

call.v longer; the male gellitalic differentiation, H' any , are 

yet n"t avaUnbh. 
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It m!l¥ be eml)lllUllaod thllt with tbe limited number 1)£ 

ISpeoiell utud! d, 110 j)(llIerllJ.il5!tion Can let !:lEI ,pobsible in 

detln.1nlii gentlric 11JnItat1011s, However, the toregolll1! discu

saion OLI tile Ilenita,lie arrnlltul'el.l tend 1)0 allow thut lIesre,atioQ 

of tlell til. 1)0 purely gener 1 llIotvftolQIl.1cal charaoters have 

oontr1buted to hetel"Ogetlity under the different jlenera. 

3. ,gtA' go tUG b,cbgr glA'.~ftQQt~Qn 9t Oelpbac1do 

From the phylogenetic view-point tho C1xiidne has been 

oonl1d~rEld &6 the t'ol'41runner ,.,f the elph old e by moflt 

eVllhUonary tloxon,.,miata. F:rn.m the Clx11da.e the delptlaeidu 

nom to have ubQU tll1"lU~:h the Ilc(\uls1t1'l1l nf a large m,.,blle 

spur troo spocialisation ('If one of the terminal hind tibial 

.pUN'. a m(')re getwt'ul1zud 4\1I.1e genltulia e.nd the eh . rll.etet'istic 

'Vonation. .rirOru male ijtw1hl1c tut11ea Kershaw nLll1 itlulr (192~) 

conoluded thut in tnt) ;r'ult:"roldoli three uecS ea.llal subtypes ... rB 

ava..l.lab.1.. of wbleb tb clol .. ll~cold ti\u>typu it, the 1:l1j!nly 

evolved Md tbu tetUaomet 1'oid the moot prlm.1t1vG and the 

tlattold llUbty~b in between tile t I>. 

Judg:J.~ from till:) c1.xl1d ancestry [,r th Delpll~c1cla" 

8 t1(1 ttl! davelo{lClcnt of the deltlhicid tIbial si1ur l~S II. ~pIj01f1· 

lisation of one ot the hina tibial spurs 1n that f&mily, it 

1a pO$s:1ble to interpret the c«ore aolid SPill', as eviuced in 

tile Ilubfamily Ali1racinae and the tribe .\lohlnl, us the more 

primlt1v<J Illllt')ng dolphaeids. U"wever, tho uuthor has b0Etn 

unable t() mulle otur les 11n thtl f'enlt .. l1a. n1' tll~:Je gl'flUPS 'l.nd 
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eo tbe ant1q,ultl of th~ e IllI'OUiI*' CbWl101i b(l pl'el>olltly 

Qotlllolbhed 011 llbllt baills. the t riDOS li\llphuo1ni and 

Tropldoccllhal1n1 (10 !l08uesS lilIlch fl .. ttellGd tibial e[~d.Bpur 

concave 1m the inner faoe whiob UJily be hi!;lall as a doflnite 

advance ovn that ()collrlns 1n the above l~ellt1nMd gI.'l)UP8. In 

the T ropldocephalini the spur is devoid of teeth along the 

inner margin, \'Illereas theee are pr~sent in the Delpnacln1. 

Further cOI)lj)o.rativEl Ift1.ld1os on thO()1} two tribes hnve brrrught 

nut th~ following dltterofloeSI (1) In the Delphaclnl R1I na 
Ilud III of the hl:lmina uEiually ariee f1")1lI a cl)mmon otAlk befo"!'e 

bnrlonlng 1Jl\"1'eIUI 1n the T\'()p1d')eeph lini t.he vein 'B.l 10 

e11 t1rlctly aoparatod, (11) 1n tbe hlnddngs f)t Delphnclnl. 

vela" " $Qa CUl run ~lu"alJ.vl to eucb otller un1ill thiloY re 

OOlUlelchd by OIl crOBS vtlln, but in the T ropldoc phklJ.ini the"" 

vein au QlDulljamatlid attCll' III $hort dhtnllc(I froll! the basel 

4111) fi6u1n in the hludwlnge tbe seoond Mill vein 1s divided 

illto throe brunches 1n tho lJelphaclnl Vlhe1'lIas in thu 

or ropiliooephlll1nl it 18 for}(o4 only ()no~1J (iv) i n tile DelphaOinl 
pltirs of 

thuo are one 01' two! W'Hll Bpirll!!l v.hioh arc; 1l01l0l'lt in the 

Tl'opldl'lcepha:L1tli; and (v) 1n tllo Trllpid oephalin1 the a.edCllag1l8 

is al ways assoelnted with a penis-guide usually on the left 

slde which ls ~antlng in the Pelph$olnl. Judg1ng from the 

ebSOI'lM or te&th ~n the hinll tibial spur, the laemel' amount I)r 
fusion betw.,en the lllng1i;udinal veins III the r"rewingo, nnr.! thfJ 

absenoe of anal (lplnaG, the Tropi<locephul1ni appeal' til Ill'es4mt 
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a more primitive ori6l.nisaUon , while thlll'e ie an evident 

sdnDae lth regard to the hind wing venntl()n and tile develop

mellt of fl ponis-guide in this tribe over the De1phaelnl. 

Metoal! (1913 ) while deserl'bing the venatil)n 01' the 

FulgorC)lden :1l1uetratod tho dne vonati'm of atqDQQ['1.AIl ' 1IiliW 

(Delphaolnl) ahowing the amalgamation C)t U and CUl In hind. 

wings, without mentioning anything about it in the desoription. 

In no oth r 'pecio6 Qt St,AQO;BDaQ is fnund such a tueion. 

This mak s th~ author feel thut wotoalt may have mistak n a 

Ijl8cleli ot irop14oQ9yht •• ae IltenograllUU , or thero lJIay h!ln 

bueD 80me mispr.1llt. 

iluir U1l13) rwentioaeCi the prOlJeZlClIit at penia-6uide as 

• oharaoter of the 4:enU8 i.~lJid?so!lllall, but in the desorip. 

ticms !Uld i'1111.lreS of the species atlldled by hlm,lla cUd not 

montion 8nytil,iug about this oreau, but ne desoribed Ii singh 

anal (lp:1U8. "clehlled eXlict1nu.t.!.on ot the male l)enlt&.Ua or 

the species of T ropldl)ceph&.l1nl ball oonvlf.lced the tluthnl' that 

the 6o-called ' single anal spine' of ~ulr does not arise tram 

the latcl'o-apie 1 aogle or tho anal segmont I bllt from within 

that atltllloot and unot)nne~tQd "11th it 'Wh1oh 18 cl"eely adpre08ed 

to the aedeugu tl. Tho penis.guide ca.y bo functioning as an 

accesoory appnratu~ aurlng copulation. 

VJhile tho hit;her Claosit'iCllti"ll pl'ellllntly ill VI)ilUe 

is the primary dlv11l1oQ int,o twQ llubfumil.1lH1 Ae1rliloinall anI'! 

Doll)lluclllae and thu e~ruI!\Qt1on 01' throe tl'lDOil under the 
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latter, v1z.. , Alon1nl, T~npld~OQphallnl , Rnd D~lph~Qlnl, a~ 

enunoiated by Muir, 1':agner (1962) 1l1'1')PI')S(}cJ a 01 901f'1oat1on 

or the family into nine subfamilies on the basis ~r ~ 

taxlmetrlc a~proach wbich has mot with vary little of scoep. 

tanee 60 tar. It 110 'Worthy to noh that Siner had Mt 

oon~!dered muoh of ~enetalio details In his olasslfioutl')fY 

6Gb me. 
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fhe raflult a of the vtudlos c rrlod out b'y the author 

for ~Uflt over a (Jel':Loo of ho Iiltld !I. hnlf yel!ra on tbe lndian 

DclpMoidae are pl.'esentod ill this thesis un"er hn main parts 

with a Bellorlll lnt M(lueU"n t" the subjeot matter of the 

entire Vlork. 

The t1r~t part g1veo I!l brier review of our present 

ItMwlodge or the far.dly in genaral Illid ls With speoial 

roter neo t() the Indian fauna. A review oi' thlll 1Il')l'phohgy 

and bionomies. togothvr with th tole"t dolphac1dB as 

Victor .. or plllllt virus dltHt!ltles und their natuL'l.Il enoll1ies tare 

aJ.is<> !iresanted here, Binoe dub 1'1'0111 &!.let) sol1rOQe haVQ reolintl¥ 

beeJl found to 00 j)r 11illlUllUiO ilUliortanelol iJ:1 taxon mic 

1nt It 1'9 ret at ions. 

:tbe second part 11; (lavered by thu author' fl I)Wll ~tud1es, 

These IifU VrellOJltud undor tt)1,lr ohaj,Jters, viz., Material8 and 

llethods, };xternal. JUorpllOlogy or dCllphac1ds with special 

reforence to thooe 1'1' taxonomic iJnportatloe, the '.raxonomy ana 

oucriptlon& of the Indl n bun:l utudled by the' uthor, and a 

discussion, 

Un"ot> the mtltel'ials snd mcthodll 1t 18 pf)1ntod out that 

when the author starter'! the present studies tho Nut10111l1 Pllsa 

Colleotion (NPC) wa~ extremely poor 1n dclphaelas t oomprising 

only twelve speoies under ten genera. So I mf)st "t the 

Wlltlllrlda IItudiuc:t by ttlV "uthor had t<l be prOOllr811 thr()ugh 111s 

own effr}rt s. .Lle;ht collooti"lls, part.1oulur.ly th'lstl whioh Vlore 

OIHilHUd to have accumulated wlthj,n eloct ric lwnp shades, 
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pr()vo4 iii. vlIr1hbly rioh Bouroe. &l.1oh coll~(lt1oJl8 1¥8I'O 

roceived from t.1i1'1'er.;,nt parta ')1' the cl)untr), through the help 

of the QuthOf'S guide ~nd othora, besidea his own oollections. 

Net .. oatohe. were illS(} made in vflr i ""ua arc-us ')1' el'llsoland 

wherover P()flBible. Spechl lAethodll of tag-mounting of tho 

apeo1me~&, dr! mQuntins or the detached wing! , and s11d •• 

pl~e.p&l'flt.1on& "t vari"l18 part!! including the rnale genitalia \'lar. 

resorted to tor tile .tud,y 0)£ the II1'lrphologicul dot.IUs for 

hxollomj.o 1nte1'p I'etation •• 

A. i)oLllio.L.ldllhd aCCOullt Ilf the ~ello ral. m()l'pMlog1Clul 

fEllit.Ulllll or del~Mc1dl!l havini tJ ~n 1'oLlnd 'hllltll~ ill the 

av~ll"b~e lit fatura, sLlen a one haa ~ •• 1I drawA up ~d 

pr aent ct. ~h. tl;;l'lII.1nol.\)g,y u6t1d f l' t.AIl varloull pij,rta have 

been detuJ.J.ed h4.i1't for ell.SY ull~e.rGt nd11l.K wh1le 1IC)l1tulU1J6 

tht'OLllSh the ducrlptiol1s of' tho vati us tUI& ~lv.tl 1n tc16. 

ira.jJhiQ 1l1ll!.lutll.le. Certain herlltofOl'tl u.Ql'ilcorded differences 

between tho ho d1frer nt tribes, 'hop1docephal1ni !lnd 

Pe1phuo1nl, partloularly with rei'Ol'l.lnoe to the vonational 

Qhar'lctere (It wings m'l lIIa1 genetal18., have also been IIscer. 

to.lllud nd inoorporlJlted. 

Tho deta1led deBcr1ptl1'1na !'If torty six Indian l.1elphBold& 

with supporting 1l1uatraU"uD und their tuommy s re preBalltec1 

in regulat' o1!'der. ~1Il()n6 the 11 CUlly Urtuu a rE! old r Ml'du 

frl)1U the count .r,y and ten aro rep'lrtod from Irldia for the !'1rlDt 

till1e, Tlio ldellt1tlull of two oPl:loh~ alle1gned to ttll:! ienUII 

"~Qlii(l9tro41Q could .Il.)t iJe i.'iuiUhecl i'Ql' wlmt of QUflI1uaU 

literature. lUnteuu a~e(:1e1il have been :roun~ to be new W\d out 
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of th se eight oould not be Il!lsigu<ld to an)' of the 80 tar 

recordo~ genera. For th~Ge f1v$ new Renara had to be prnposed 

lAnd these hav~ been named, UllMhJW!lJ.A, LlJi!l1rnUll~lllh 

IIUruYo;L.l,i , elU:t)Pilric1!ls!eU~ 1 Qud Pf:\tatrOQ1doQ9Rhalg. 'rho nen 

speoies erected are PotKlnulelln .ndAmipeneis, £stMDerlsiDBi9l1a 

gSlJ.~gupran£!il! , WIll.YB ~, il&latllll tlAullAth 

I. deltt1£lDliil.lt £!IMPlicit"" onlpllli" lIIt"eM!!el9~;J ",h1ltoQ.i1h 

fbrvgtgpVUi 1nI1W, ~bl1>riOQa. 01QQlllgra, IMjutimul inglgu", 

M. mMl~bar!cqit UOiQoyr@lla ~, ~iburQ~e •• ~ b.n~Mlel"t 

iI. 1II1i1daUQlh 1.&. t;AnpQRUJl§,j;1, UnUlIgdll1l Wamj,lIepIlR, 

UI~llm,ll' "!lIllIligoNia, "'lU"lItr9IJi~9ge!lh!!b ylrUIl.LIl, alld 

t. v~r!&tll. A carotui ijtudy ot th~ s~ijc1o$ ~uown 6 ~~~~A 

~IAl!idum , .gr?Q!;lQIIll& ".I'.Q'QX.i, iiI.Q.iWa ~, IH1(J~. M!)dslltl 

rIIIvaallld that tlloy have not lHI n 11 aiijned to their 1J1'Ops!' 

gorll.Jra and new cOllli:lioat:t.,ns tor thel]) are proposed. \therey r 

Ulore th~Ul ,8 aillj;le apeQiee itl Ill;lorlbed under any litenu,8 i:I. key 

h !l been provided t()t' their ready SOQ ration. 

The (!1seuts1rm is PfBoented under three he d1ngm, viz. t 

FaUll1stiea 1l11t'i ZOl)tlMllrt!l.l!Ihy of the Illdie.n DelphMidae, Noteo 

on goneric l.1m1ta.tir'lns, (lnll Notea rm the higbsl' ela.Bs1U~atil)n 

,.,t' the fam:l.ly. Un13ot' the f11'Elt the I'I<lClurrence 111 Indi6, <)1' 

OGrta11l OQBClopol1tan species bosides &ndem10 elements ancl the 

Vtu'Y .cAnty B'I.ll'Vey so i'llr mado to ill:loertliin toe Indian 

delpl:lao1d i'Quna t()getbor nitll the <loil1ral>1l1ty ()f ln1)ro ext an .. 

dYe worl!: on thh Hile have bUM IJl'OU5ht out. Tht! (loll1'ur.ed 

Iltl~te ,.1tll l'$llIilrd tl) thu ,ellillr1c limihtion~ aCid th6 necQt)aity 
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ot pJ'Ob1ne further iot" genitalic details for IUlttl:1ng those 

on a sound busis are dioeulloeo &ll.d b1."~llght (Jut 'Nlth t'eftlrelilCS 

til the IlEloigllment ..,1' the Indil1n apec!ee Under diUr3rent 

genera as j) resented heroin. 11kow1Be, tho role ()f the sen1 .. 

td:1o armatures in the h:1~her taxOD?1lIY ot tbe family Mil 111&0 

belen indicated, 

A It.,)' fill' t.btl separation ot th' various gBuera tud1ed 

by the (l.utbOr and Ii cl)ns~t.lotus to the taxOIlOIlI.l' G! tilll ap cies 

d4ullt with in the tll'eseut co.otl'ibUUQO <.11'(1 ;res ntod ill two 

apPCtnllLc 8. 

Xhv rd'¢l'tlllOtV t? 11tel'!:lti1re illOJ,t1U'1) only Whllt have 

bO~ll M.Ils1der d quite relevant tlJ ttle prElli.nt worK by the 

el1lthor on the Indian c1eljJh6.o1ds. 'l'he loritu extensively quoted 

in the revie?! of litel'atu1!'e 1s omitted ill viell of the 

oxcellent (1st llo&ue or the fnmlly by Metoalf (1943) wlleroin 

all tn.se OGuld be traced if needed. 
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111 aris1n~ from a OOm$OIl stulk, 
h.1t.ld'H11l~e with 11\ and C"'l rot !'us ~ 
to~atllor, BeC()ne! anal vlln divided 
1m() three brt:lnobEls. Anal segment 
wltb splnos (~ribel D~~llAC~I) ••••••••••••••••••••••••••• 4, 

2. J,ol,\tnlo\l. Oe.'fin&.6 01' f-rolle IlAd 
vertfl:k d.eply toliatlit. Firat 

e. 

3. 

·t 

-. 

. 8e~ nt ot anten&l8f1 llIuoh 10nsll1' 
than 5.cond, tl.ttellod and to!1a-
QQOUeI •••••••••••••••••••••••••••••••• ~;:ob~~ 

Lateral oar1n&. of trona and 
v"ltex moderately devoloped, awt.-
nnlle short and ttlrote .... 0 ......... Of' 0 ... t ••• t ••••••••••• 3. 

A.ntennlt.f) l1I11oh IiIhortll:t th~ 1'aoe, 
1'i1'st eagment IlMuln, eecond 
about twice tne 1'1t'st ................ 'impldo$U)ohUlI 

Antennae about length ot raee, 
rlrat segment long about two-
third the length 01 GGoon6 ••••••••••• Pa:atxop1d~CeohPli 

Doth floumenh "r antermae fla-
ttened ••••••••••••••••••••••••••••••••••••••••••••••••• 4 •• 5 • 

.I3oth flegment& ot antennae tereto •• o ................ H ..... 6. 

S. Jiead distinotly narrower thall 
p roJlOturn. Ir1 ret anto.onaJ. aegmsLlt 
l()J1l:, OIll,y sl1!,htly broadoned 
dbtully. ,'ol'dng of mediau fl'O,Q .. 
tal c rinl:& far belo'jj level of eYillJo ••• i!ln iult1pu1allt 



•• aead 118 II1d8 all pronotUIIl. First 
ant e.Mal sElgment aho rt, t l'ltUl .. 
gular broadening towards apex. 
~orku1g ot median [TOntul carina 
near lower m&rg1n of ~y~8 ••••• ~ •••••• ferklnBlel11 

e. Ante 1'101' and int armed iate femora 
Gnd tibiae compr,a~.d and 
foliaceous •••••••••••••••••••••••••••• 'hJl~Q4'OY. . , 

.u 

All leg e&monts simple, cylind • 
rical •• , •••••••••••••• , ••••••• , •• ,.~ ••••• " ••••••••••••••• 1. 

•• 

Car1natlona on baud nod tho~~ 
very taint I mod1. n lOllgitudinal 
carina on tace almost completely 
obliterated •••••••••••••••••••••••••• apaghlr.l •• 

CarinutionlJ or head and thorax 
quite distinct •••••••••••••••••••••••••••••••••••••••••••• 8. 

8. Submedian uurlnae or vortox 
me~tl~ far behi~d thu apical 
mar&:1n IUld fOflililli: Q !lJUdl areolct 
at tne middle •••••••••••••••••••••••• ~iburniQllaD. 

•• ::lubilledlan carilla. of vertell lIIeet. 
ing ~t tho apical mar~ln or 
bQ~ond, on tho taoe ••••••••••••••••••••••••••••••••••••••• 9. 

9, ~Qbme41an carinae of vortex 
meeting at the Ilpir:al. llle.r~l11 and 
continued on tbe face as a 61n&le 
median car1Jl~ Un .!tOMe l'fJ'lIlll 
ajmltAnll1l1 ,these do not really 
meet but run down as tar as 011" 
peue Be two very olosely apo_ad 
oarinae) ••••••••••••••••••••••••••••••••••••••••••••••••• 10. 

eo SubDlOIUnn carlnlle ot vertex oon
veralnu "piooU)' but maetins only 
on th race (i.e. med1an longi. 
tudinal oarino. of faoo ful'Cl1te) ........................... 21. 

10, Latoral pl'Onohl carinae rauoh. 
ill!;l upto binel mnrGin ..................................... 11. 

-. Laterlil ptl')notal oarlntllit not 
l'uuching the hind marSili, 
uoually distinotly curved l.rite~ 
ro.d bofoI'(l i'ading IJ1'1' on the 
pronotum ••••••••••••••••••••••••••••••••••••••••••••••••• 12. 



11. Lateral pronotal carina. mol" 
d1ver~.nt. Pygofer ithout It 
medio-ventral prOQUSS ••••••••••••••• '.gamplgdes 

... La.teral pronohl carinae lase 
divergent. Pygofer with a lD~ 
l1ledlo .. ventral. process biUt\ 
&pical1y •••••••••••••••••••••••••••• PhriStpPllD 

12. Vart,x in profile angulately 
l'l~nding into frons, nr"t pars. 
1181 to ant.riot' margin of yel 

-. ' Vert •• uoually wbrectangul.1':l.1 
Oli' obtu1l81,v rounding intI') trons, 
parallel to ant 1'101' IIIlI.rgin ot 

., ... 

111 

eyes •••••••••••••••••••• , ••••••••••••••••••••••••••••••• 13. 

13. Hind b8.~itar.u8 with one or 
more 1l111lllli latoral lIl.1iueII. 
}i'irat lWtHJlUlal lIeilll811t 10111'1" 
than wide ••••••••••• 111 •••• " •••••••••• Nillll:tl1ryat, 

-. 

., 

Hind ba~ltar8UG without any 
lateral .pinel •••••••••••••••••••••••••••••••••••••••••• 14. 

da!lal 8<J($altlnt. ot aAt enn&e short I 
as lo.lljij lUi brotid or only very 
slightly longer •••••••••••••••••••••••••••••••••••• , •••• 15. 

Basal segment ot ant ennae di G-
tinctly l.onger than iJroad ••••••••••••••••••••••••••••••• 17. 

15. Ve rt ex ollly 6111:1bt11 longer 
than broad. basal width more 
than t wice the width ot each 
eya in tne a me line •••••••••••••••• igourxpa 

-. Vertex very narro l , distinotly 
longer than broad ••••••••••••••••••••••••••••••••••••••• 16. 

16. 

-. 

Second antennnl segment not 
m~re than twice as long us 
basal segment; submedian oarinae 
ot' vertex meeting together before 
apex, thQ btHm..l comp:Ll'tllllt1ut of 
vertex reotangularly ver1 ~lon. 
lat ••••••••••••••••••••••••••••••••• ~ 

Socand antanUlIIJ. 8Clilllent about 
three times tAt) lOIli: Ill; b .. lial 
segmont. Oiale o~deagu6 p8 'a1~ 
thrl)ugb all IlClCillltJory 1).j,lj,lOnChL8Q. 
thlrd vGlvulao of !urual~i v~ry 
IUl1clil I>rl)Il.Cliillled> ....... Of ............ StSlIl0ItMAl. 



17. A.ntennae distinctly long ana 
sl.~derl basal segment ~ore than 
bal f as long as lJeMfl", Yel'toll 
distinctly longe~ projGct1ng in 
front ~f 9YGBI oalctlT as long as 
baslhl'(lus I lilll.l spines lnng •••••••• t h1myell& 

•• Ant ennae short I bual seSllIellt 
leu tb'JIl halt a6 loog ae 

:l.v 

second, anal spines ~bort ••••••••••••••••••••••••••••••• 18. 

18. Haod broad, nearl) aa broad as 
pronotum, pronQtal curinae 
stro~ll lov&ted ••••••••••••••••••• ~Qr9pAgel1. 

_. Read narro.er th~n pronotum •••••••••••••••••••••••••••• • 19. 

19. ~(.I8ul c"mpartment of vertex 
dbtlnctll long, X.clLr1.m.l dis. 
tJ..lI:lt I D<!lstll II lillltnt 0/ 1~.Ilt • • 
nnaa more tnan t_ioe 08 lo~ as 
broad at apex ••••••••••••••••••••••• Vn~3Qqa •• 

•• Belial cOlAp .. rtment of nl'tex 
rebt1vel,Y short, X-car1na 
QDGol&tol basal fI(lgm'lIt of ante. 
llUlla relatively ahorter •••••••••••• 0 ••••••••••••••••••••• 20. 

20. Elongate tOl"lUS. !\edeallull o)"l1n" 
driesl, sinullte and aeute at 
apex •••••••••• , •••••••••••••••• ' ••• f 

-. Short form.. ~QdeaguB oy11nd. 
1'1oal , &'tra.1ght !uld tl'llnoately 
rounded at apex ••••••••••••••••••••• C~lnt10Di 

21. 

-. 
!Jud1tHl fl'Orlt al otll'1u furoate 
at ext 'ramo ba e e of rae • • • • • • • • • • • • • • • • • • • • • • • • • • .. • • • •• 22 • 

.Iledll1n i'r?utal carilla fnrkad 
ab')ut I)ne.th1rd from IJIUlI;l of 
faoe ••••••••••••••••••••••••••••••• ~ •••••••••••••••••••• 23. 

1I,1.t . VertElx 11'lllSor thlO.Il w1de ut bu C t 
pMJcQti~ in fro.nt of tl¥O$. 
A\lO'-f.l..s\1f;l cyl1l..1t'1r.l.oul., r;iU1.l.ltc; 
Ilona ",Clute !.It Iol.IJIlIX .... " ............. liQloI;,tella (llbll't) 

.. , Vertex almost uu,u.an. A.edeQr,ua 
cylindrical Gtrll1t:ht una trun. 
clAtely rou1;ded at e.pcx .............. RglIlj:laQoclpB 



23. Vertex s ,lu reo Hind tibial 
spur with numerous IIliJIUtt'i 
teeth. Aadel.l&ull lr'lllg t vory 
narrow and whip-like •••••••••••••••• Pe~ier~~Q 

•• Vortex slightly longer than 

v 

• ... 1110 .................................................... 24. 

24. lUnd LllI.s1hr&ul! IIlIlch longor 
than tho other two 8$t;ments 
togotberl legs £ .. 1r1t long and 
sldud(lrf fG1'G t' mol' cO.i.11:11de-
rau11 loUtler than ooxae ••••••••••••• ~ldtlla 

_. lUud oauihrou& .!lat lOQger thl;l.ll . 
thb oth(lr ~wo ta,.thllr or only 
veri sl1jhtly ao. Fore r~oru 
only sUghtly laag er thl:m ooxae ...... D:!"Qa,ggtroy1a 
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