
y 

JO n. 



• 

THE COMPARATIVE MORPHOLOGY OF THE L\LE GENITALIA OF TUE 
PRn 'TIVE LEPIOOPTERA. 

John R. Eyer 

INTBODUCTION. 

The prim 1tive Lepidoptera discussed in this paper include the Jugate 

Lepidoptera, (Hepialida.e and PrototheoridAe), the Jugo-frena.te Lepid.optera, 

(Mnesarchaeida.e, Micropterygi d.ae , and Eriooraniida.e), and the Frenate 

superfamilies Tineo1dea, Eucleoidea, and Bombycoid.ea. The object in this 

discussion is to compare the ma.le , nitalie. of these groups of Lepidop tera 

with ea.eh other and with those of ne rly related orders of insects, and to 

ascertain from this comparison the value of these orea.ns in gaining a more 

complete lmo 1ledge 0£ the natural r elat ionshi ps of the insects treated. 

HISTORICAL SURVEY 

References to the ma.le genitalia of Lepidoptera are to be found in 

the orks of such early writers as fa.lpighi, S erdAm, and Resmur . 

Ma.lpighi, (1669), briefly desorib d the male eonitalia of Bombyx mor1 in 

connection ith his discussion of the r productive system in this in ect . 

Swarrmerdool , (1737 , in much the s manner outlined t be gross structure 

of the genitalia in the European butter-fly, Vane sa urtic e . Reamur , 

(1742), d.oscribed the physiology of t he repro ductive ayat in ma.l 

Lepidoptera but ma.de little effort to describe the nitalia. The rka 

of these authors are oharactorized by a tendency to a phaaize t he physiology 

of th rep roductive system t h little or no description of the external 
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armature which comprises the genitalia. 

The first detailed deacription of the reproduc tive or ans in the 

microlep1doptera was by Suckow in 162$ . This author described these organs 

in Tin.ea pellionella but contributed practically nothing toward the mor­

phology of the ger.ital appendages . 

The works of Burmei'ster, (1832), Kirby and Spence (183S} , a.nd Siebold 

and Stannius (1848) illustrate the first detailed attempte to describe the 

external and mor visible parts of the genital armature . In these tb:l term 

valvae or valves was used. to denote the t l'TO l a teral outer append~gcs . 

Burmeister (1870, •74) makes further U9e of this term in describing the 

genus Euryades a.nd specified that these valves were append.ages of the eighth 

urite. a conclusion arrived at thru his failure to count the first abdo inal 

somite . 

De Haan (1842) 1 in describing the genit lia of the P pilionidae used 

the Dutch term, "kleppontt , for the valves a.nd designated the inner l teral 

appendages ae, "zijdelingsche aa.nha.ngels". 

Scudder and 'Burgess (1870) called ttention to the syizmstry of the 

male genitalia in certain species of Ni oniades and added few new t rma 

which described certain parts quite specifically. The term "clasp" was 

used instead of valve; the process arising from the · sal portion of the 

cla sp was called the "basal process tt 1 and the dorsal portion of the eni tal 

armature was named the 11upper organ" . The terms tt 1n body" and "dorsal 

crest" we re used rather interchan ably for the proximal portion of the 

UJ>per organ and. the distal half s referred to as t "apic l portion". 

The f'igur s accompanying this paper re clear nd 1 a.ve no doubt as to the 

identity of the p rts described . It 1 also of interest to note that these 

authors re amon the first to emphasize the usefulnaae of the g nit lia 

as specific characters expressing their confidence in the reliability of 
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tbem for the purpose of di tin~ishin closely related species . 

In 1876 l3ucbanan- Wll1te published the fir t compreh n ive survey of 

the ale genitalia 0£ Lepidoptera under tha titl , "0£ the le Genital 

Armature in the Europaan R opalocera" . In this ·1ork the term "ha go" mi.a 

used for the lve n•, tor the "upper or " of Scudder a.nd 

Bur ss . This paper and the one by Go se (1883) hr.1.d a marked influenoo in 

the developing of a c prehensive system 0£ omenclature for the male 

genitalia. in Lepidopter and in stimula.tin, future ork in this field . 

Go se was influenced by th di ided condition of the later l append.a. a 

in the Papilionida.a t ,o use tho term v lve for the entire appendn.89 and to 

r trict the term hll.rpe to "those portions hich project £roely into tha 

enclosed space bet een the valves" . The term "uncus8 was added to describe 

the hook like tip of too te en and " ca.phiun" for the ss of shining 

white tissue appar ntly in or, nic union with the lower surface of the uncus 

n r its origin". 

Sub equent to the work of Buchanan-White nd Gosso tha investi tion of 

ths mal genit lia of Lepidopt ra follo·ifed t o rather distinct line o! 

endeavor . In the f irat of those the uthors described the nital o.ppen 

> s in certain nera or grou:pa , using them s c r·cters for th3 eparation 

of ep cies; in the secon , the morphology d onto any of these org ns r 

describ d f or the purpose of oompari on in mor co prehansive, yet r l ated , 

groups . Oft~ ro r, the or of Hoff an (1888 1 •95), S th (1889 , 198) , 

Pierce (1909, •14, ' 22) , :Busck and Heinrich (1921) and Heinrich (1923 ) re 

ong the most ortant fr tho st 

Rotfma.n•a d scriptions of th g nit 1 

d oint of the microle idopterist . 

o th Butalidae illustr~ted the 

f irst serious o.ttempt to describe th exte l genital a turo of uch s 11 

in cte . Smith demonstrated the v lue o the ha es for separ ting closely 

r lated specie of Nootuidaa and inspired Pierce to make o. more comprehensi v 
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study of the genitalia in this £ m1ly. Pierce ' s extensive work& on t 

Noctuidae , Geometriidae, and Tortricid.a.e are the most comprehens1ve cco'Wlta 

of the nita.lia in these groups up to t pre nt time nd sex-ve as the 

b sia for the rk being carried on by present da.;y inve tisator • Busck and 

Heinrich have adopted Piere •s system of nomenclature in d scribing the 

genitalia. in new speoios of North .Anieri ca. Lepidopte a.nd. Heinrich , in his 

recent r evision of the Euco 1nae, has effectively applied the genit l charac­

ters 1n clearing up many of the difficult proble in the natural rela.ti onsh1ps 

of the members of this group . 

In the second class of investi tors C olodkovslcy' (1885), Peytoureau 

(1895)~ Stitz (1900), and ~and.er (1903) , and Petersen (1900 , •o4). are mot 

worthy of consideration. Cholodkovak:y'a description of th enit ia in 

the Adelid moth, Nemotois metall icus Pod., Uluotr ted an a rly att pt to 

comprehend the ni tal system ill an insect which b uss of 1 t nute size 

and veatiture of scales offered an excellent chance for the devalopnent of 

delicate teehniq,ue , '.Chis work s rved as the ba ia for future inve1ti tions 

on the 1ntern.o.l genit lin in Lepidoptera nd Tricho ter h ich will be re-

f'erred to later. Cholodkov ky ' s tre tment of NI tois exhibits en d 

correct insight into t he structure of the genitali • He express s hia r cgr t 

in being unable to !ind a ystem of norn nc ture for tho n1tal1a in the 

literature of his day d proceeds to ori n te one hich admir bly serve• 

his purpoae. He racogniz a the "vinculum" of pre nt y author aa the 

ninth tarni te • and tha teg\l!l.en as the conbined ninth and tenth ter , the 

l tter being rudimenta ry or "e ryonic". For t h v lves be uses de Ha.an' 

1 ppenda a hich tenn kleppen nd augge t th'lt they rray repr sent l 

-----------------~---------------------------------------------------------* Tho or of thi ut r v co to trf/ ttcntion s ine the iting of 
this :uscript and a.re included in the bibliography. In his pape r on the 
si fie e of th gonit 11 in th differentiation of I cie he 1 cue es 
a t len~th the morpholo of the male genitalia. and adopts the te nology 
of Z der (1903), d.1%18 the t rm "fultur penis" to de orib t proce sea 

seocia.ted with tba 1J: ntral surface of the " ring 11". I n the terminolo 
adop t ed. in t hit pa; r tM are c lled the 11 juxt ". 
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were suppressed in the pupa. , 1 .e . tho " cl:r.va.nzlappen" whioh Tiohotnirof't 

(1880), described in the pupa of Bornbyx mor1 . Cholodkov1q crib a the 

penis as a holloiV chitinous rod which ent rs the ninth somite thrn a 

membranous tube• tbs "praeputiun" 1 reenforced ventr lly bY' a. fl t chi tinou 

plate , 1.e . the annellus ~nd. jwcta. of Pierce . 138 applies tho to 

"eichelposterohan" to the membranous tip ot thl penis, 1 ·•· vesica. of Pierce, 

and noted that 1 t was eversi ble . 

The vtcrk of Peytoureau comprise• a number of xtens1ve trao.t1sea on 

the comparative morphology of the enitalia. in th more important ineeot 

orders . Rio study of the Lepidopter includes ix species, and while these 

were all ma.crolepid.opt r t it is of importance beaauae hi conception of 

the morphological units is b s don study of the p~l development and 

the nervoun system of the ~enita.1 appendages . lle regard.J the te~n as 

being comuosed of the fused ninth and. tenth terga wh1oh a.re distinct and 

unfused in the pupa . He calls ttent1on to the olo e connaotion of the 

valve t the ninth sternum, and th ba.aemont mo ran , (an llu ) , in the pupa , 

a.ncl be regard& the penis as the chitinized te na.l rtion of the ejacul 

tory duct . Ha describes the formation of the eaccus or dian process of 

the anterior margin of the ninth terni te in Bombµ mori and considers it 

rt of tm membrane bet een tbs ighth and ninth ste • 1th re rd to the 

nervous system, be sho ted that the eni talia. were enn rvat d by the "lixth 

later l" and tbs "post terminal' nerves of the la t abdominal lion, tbs 

former ou:pplying the muscles of the base of the ninth sternum and v lv 

and the latter the tegumon, t anellue, and the retradtor cle ot t 

penis . 

Stitz, using the nomancla.ture of BucM.nn.n- Whitc described the genit ia 

of as ries of Lepidopte~ in a manner vory simil r to Cholodkovsky1 a treat­

ment of Nemntoie . Of the species included as iorolepidoptora, four ere 

Tineoid a. . 
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Tna work ot Zand.er ia prob bly the r::ost import nt contribution to 

th morphology and ontogeny of t le genitalia ot tbl Lepidoptera. 

He correlatGd the nomancl ture or Buoha.nan- 1te and Gosse with the mo bo­

lo c l units com rising the ganita.11 by compo.rin the adult struoturea 

in a large number of th and butterflies and tracing their development 

in the larval and pu.pal stages of more gen ra.lhed spaci • His work on 

the Lep1doptera as prec ded by investi t1one of a similar nature on the 

H~noptor (1900), and Trichoptera. (1901) , and thru hi conception of a 

co n plan of structure :£or tbs genita.11 in these order he correctly 

interpreted the v rioua modi£1oatione of i ntical parts with:>ut introducing 

a l r and cumbersome nomenclature . In the Tinaoidea v nt en species 

were examined, o! which four. e Ucropterygidae t three Aoulee.ta, and one 

Tineidae . 

His invcst1BUtion o! the onto ny consist d of a careful e ination 

ot t larval, prep l, and pupal stages of Tortricid th, Pa poynx 

str ti tor , b 13 d on the previoua work of Peytourea.v., V raon and Bisson 

(1896) • and 10.1nkb:udt (1900) . :By ·tracing the develo nt thru eaoh larval 

in tar fr the very irst he illlProved .. on the r sults ot thsa in 1ti -

tors and. recorded the follo 1ng ob e tiona: Tho le nitali are formed 

a.nd develop in pouch on the ventral sid of the hind margin of the ninth 

aomit fo d in the !irat in tar by an invagina.ting of the eatoderm ot 

that region. Thio pouch a first obaerv: d in Pieris bra.asioae by Herold 

(1815) and later in Bom.byx ri by Ver on and Bi son . Theae author regarded 

this pouch as a part of the inter ental mombrane bet en the ninth nd 

tenth somites but Zand.er shows that it is actually a portion of the ninth 

st rnum thru its rel tion to the underlying zriW)olea . During th third inst r 

t ie pouch enlar into a fla k sh p d cket N'ld a pair of conic l buds 

dev lop t t bottom. In the fourth in tar these divide giving ri to 

dor 1 outer pair and a. ventral inn r pair . In the last in ta.r t e l atter 
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unite to form the embryonic penis , n<l the former migr ta to tha uaudal 

margin o! the ninth ternum. At pupa.tion with th dis :ppearo:nce ot t 

genital pouch thes outer buds 110 at th 'UI'face in clo o conn ction ith 

the ninth otern atid form the mbryonic V' lV' e . 

At this stag the pen1a is inva inated in a 1 cond depres$10n which 

Zander oa.ll the •penis pouch0 :nd t hru. it" aeJ nitlg and t en 

of the penis t anellus 1 for@d. This Zandor calla t "ring 1 11" . 

During thio ta 1.n t pupa.l dev lopmont t tenth oo te which G 

t preaaed t p~tion by hbAi telescoping of the la.st t o abdominal eg• 

menta of tha la do•.relopa a dora 1 Q.nd ventr 

t thos . Thee enlar to f o n. hood 

ppenda e , t uncus an 

d balo the a.nu • The 

l n of t hich s fo d whm t t o inner bud.S united at the 

bot.tom of the genital ouch gro deeper a the n1 len bans, ventua.111 

ramifies the entir organ nd 10 joined to tho ca l end ot the •J ul -

tory duct . 

Soortly before the r.:J9rgence of the :ult t parts o t ~nit i 

re chitinized, tho apooit of chitin being most o.vy on tbe te n , 

uncus , gnatho d v1ncul • The ventral 11 1 chitiniz d 

in eo spec1 t fo in the juxta., while in other t J ent1 llua 

beco s a c tinoU» oona. T a b se of t a p nia fuse 11th t ortion 

of the pocket •urrounding it and BB e vy oo t of chitin le v1ng 

only t~ short conn ction to the j cul tory duct nd t extro d.i&tal 

en m rano • .After t h1 the oov rod ith ir and c lea 

nd t h nitalia ass 
the defini ivo et~turea . 

T e result of Zcmd.er haV< ma 
cl th i iticance of t pa.rt e 

o th nit 11 and serv d s tho b aia for a unifo yat or no en-

cl tur sug et d. by K Dunnough in l 9ll . Thls au.t r reco 

cioption of sot of te a to be dete ined by the l :9 of priority for 
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scientific names, a law hich doon not pply to mo:rpholo ioa.l nornenola.tu • 

Cons quantly hie te inology s not be n adopt d by all orlr...ers on 

L id.opter • It diff r l1 ttl from t t of Pierce nd in the folloi ing 

de cri t1on of t parts comprising the n1 t l1 I ru ve included hie te s 

then ver t hay were equi val nt to thos of Pierce • 

.Aside from descriptions o the reorphology of the ~enit lia of the 

Lepido:pt ra in th literature on this order rro.ny r fer nceo of va.1'19 will 

be found in g ne l literature on insect m.orpholo and a.rticularl;y in 

the contributions ralatinP, to the genit l system. A discussion of such 

literature ould. b quite voluminous and. aside from the purpose ot this 

p per . However tha contributions or lker (1922), and C ton (1918, 

119 , •20, •21 , ' 22) are of pa.rtioula.r int rest b caws theao uthors have 

compared the mal nit lia thruout all tha ·lo ler insect order• up to and 

inaludin the lower Lep1doptera. The nomonc latur used by them is 

compilation of the te a used by Berlese (1882, 19o6, 109), EscherUch 

(1903, 104), H ymons (1895 , 1 96 , 199 , 1912) , Verhoeft (1903), V raon ( 190~) , 

and others, an<l 11 compared ith t t dopted for t ha Le 

aub equent t ble . :Both of th9se uthors vo bed t conoluaion of 

Zand.er re rding · !undamentnl plan of tructure co on to all 

insects . T y ve ho olo zed the genit l • very thoroly t out 

the orthopteroid and neuropt roid in eta th ir allie o.nd from t 1 

ve d ducted c rt in concluaions r rdin their phylo ny. Such of 

these ord rs sho 1 p rticul r r tionship to the Le:pidopt ra. re dis-

cussed in ubsequent section o thit r . 

N oncl ture 

Referenc a lraad.y b n e to the contributiono of ?ierce • 

Busck, and. Heinrich tot e no encl ture of the r l g nit· 11 of t 

Le;pi lopt r • Al tho Buack nd H inrich v not dopt d 11 o t t rma 
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~h1ch Pierce use in hi ~ore r c nt scription o the Geometriid.ae 

and Tortrioi • or t o a sug, et d by McDunnoUl!h, the ayst thioh t y 

bt.:l.ve applied to North rictm Lepiclopter di fer o little f om tho of 

Pierce and MoDunno h t t, b1 vi 1 of t t ct tl · t thoy l va contributed 

mor tM.n hi:lve any ot er o.uthoro to o knowledge o t ea er in tlut 

no.t1VI s1 ci G, it J'n& B omad beat to adopt t ir t in th1& >aper. In 

& inin~ t ese terms in a sub quant section o our disc sion te v pointed 

out t equi lent to of Pieroe an UoDmmour.rh. 

The orks of t1.lker and Crur. pton, prev1oualy mentioned . o t b 151• 

for the most recent cor::piirison of tho ni ta.lie. or ortho teroi opteroi d 

insacta . The yntem of nomancl ture used by th y b r a.d.ily ho olo 1zed 

with t ha.t of :Bunck d. Heinrich n.nd is UD d 1n h: aection o! out di cu sion 

de l1ng 1th compa.r1aon of t ~ 111 tal1a of the Ort pter , 1europtera 

and Lepidopter • To these to .s readily co eir 

re tio to the mo holo 1 l unit of the nit lia a deto insd. y 

Zender the ayct me of Buse and H 1nrich. Tuer Cr pton, d. Zan r 

ar tabulated b lo• • T uomencl ture or1 in lly ap lie by lker d 

Cr ton to t• e Orthopt s b n ubj ot d to rwm1 c t l tter 

:uthor his cone pt ion of iB?l1f10Mc o! the• truotu.. 1n t l 

nt in eot order bee el ar r . This l d to the cor otio of 

cer in t ori inallY mi pla.c of o .. h 

re t d. c 
one 1hich t uthor tho ht 

berso . nd. poorl.7 or ind eyat ro 
ct only t 

most reli ble or we in t co 
d. in t diacu ion 

of tho or•hop roid nd uropt roid nit lia. 



Ccmparn.tive T 'ble of Sy terno o Nomencl ture uoed by Busck d Heinrioh. 

Buack end Heinrich 

Te n 

Uncus 

Gnat hos 

Soc ii 

Vinoul 

Sa.caue 

Harpe 

Tr natUl 
~ 

.Anellua 

Juxt 

Aedo gu.1 

W. lk.er nd Cr ton. and Zander 

allmr and Cr ton 

Ninth Tergit or 
Epir>roct 

Epiand.ri or Epi-
proct (!n p· tt) 

Pa.ra.procts? 

Sur®nopods ( ifeuro -
ter , fsooptera and. 
Tricho tar •) 

Ninth st rulte;IIy­
pandrium (when fanning 

plato); Coxaste :um 
( in part) 

Gonapophys es , or Gona ... 
styli*(in Ort.ho t r ) 

P· r r e ( 1n p rt) 
Epip~llu 1 

PG u.do ternite? 

P · llus , Penis or 
AG~ s 

Zan r 

Ni nth Tergite (Ru.oken• 
ach pe) 

Dorsal appendage of t 
tenth •o te; Uncu 

Vent l appendage ot 
the t nth 130t11te; c 
ph1'\lm. 

L ter pr lonr tion of 
the postse ental mar n of 
th ninth ter it ; Ann.l 
ppendages . 

H.nth starn1te 

dio- v nt~ 1 roj ct1on 
ot the ninth ternite ; 

cue 

A.ppencla. 
t nlit 

Chitinized v nt r or the 
Ring 11 

Chiti 1z d outer end of 
the peni 

B11n11 Ej oulo.tory Duct tor1u.a 

~rampton r egar ds t he Harpes s the terminAl portion . or Gonoetyli , the coxi tea 
having fused 1th ninth sternum. 
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A Deeol"i:ption of the P l"t Co risin tha l Genit ia 

1n Lep1doptera. 

Tho ollow strueturoe ord.1nar1ly comprille the male genit lia. in 

La i dopt er"' and can b fecogniz d nd. ho iolo z d thru.out t:M different 

t mili s . 

Somi tes: Tlla a.bdo n o .. the Lcp1 pt ra cono1 ts of ten distinet ae ants 

or ao 1teo ach o hich, 1th the xc ption of the tenth, os asses 

di tinct tor 

modi ieation. Occ: sionally t chi tin ot tha ter nd ster:na of certain 

1omit e it interrupted b circular, membrano\18 orifice , which are referred 

to a "f.oesae1 in aubsoquent iscus ion. Sometices the seventh and ei ,hth 

st~rn.~ boa prominent h: ir encils or tufts (Ha.art c n, Poljanec, 1901), 

h1ch ar cone alod in :rn mbranous pockets o! t int or e nt 1 membr e . 

Si 11:.ir t:ructur o hav b6 n escribe on more ior ee nts in the 

Sphingid:ia et · l . In so Rhopaloc r. l ater l proc ea arise :f'rom the 

ost rior margin of th hth t rnit ( 1, Stickel, 1899), d the 

of boo d proc ssea on th1 

ae nt . I11. tb:J oythridi et l . tile eighth sternum d 

re p:;,,r ted lon 1r te l r ,ina d form a. v ntr~ l nd 

dor l hood ov~r t it 11 • In the PlutelliJ t ighth sternum 

1 di vid.ed on the line and t later l lob s thus tonned urround. 

t nit lia. 

n t lia: TM , nit li r ro er inol t 111 hl1 di:f'i d ninth d 

t nth somites d a oo fol oVfing part1: 

1 ap l1 d to the targal 

tion of t~ ninth o ite hich to s the dorsal rt of the enit l1 • 

--------------------------~---------------------------------------------
• :Buehl.nan-Whit ' us of th te te · n inelud.ed both t 

torn'Um; 1 tor th, sten1 a c 11 d the C<..'US by 
by P1eroe, ao tbs term te n is no r tric ed to the 
qui~· lent to tho upper organ o Scud r nd Bur as . 
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It articulutes laterally ith the ninth sternum, the suture frequently 

being solidly fused. The anus opens directly belo the caudal margin of 

the tegumen and is 1 rgely conae led by it . 

Tenth Somite: This so te 18 usually membranous and retracted but in 

the Mioroptery dae and Adelid.ae Zander and Cholodkovsk;y have de cribed 

the tergum as a small te inal sclerite separated from tbs ninth by dis-

tinct suture . In such g nera.lized form tha a.bsonce of the uncua allo·vs 

a normal development of this usually suppres d somite . The anus opens t 

the terminal end of the som1te and in most Lepidopter here the s @!?Ont is 

entirely membranous it 1a indiatinguioha.ble from the dist l end of tha anal 

tube . 

Uncus, (Gosse , 1883) : This and the following top rts constitute the 

anal a ture and belong to the tenth somite ; because of it r tr ction 

ho ver they s um.e aup rficial attacl:ment to the t9gunsn. Zander baa 

shown that when theeo prooes es re developed the tenth eomite remains 

mbra.nous thruout the entire davelo ent of the _ nit lia serving only as 

the base for their ttac nt . In shape the uncus is hook like, spoon aha d , 

clav te , ema.rg1na.te , b1£ed or trifed; it i usually he vily ohitinized. In 

the pr1ma.t1ve tepid.opt ra it 1 often bsent or reduced to 11 hook which 

ovor rchea th:t anu • 

Soc~i. Pier ce , 1914): Thee are p ired or s, norma.lly soft, branou , 

and hairy , which ari e from the te n on ch side of t~ anu. • They 

absent in most of the pr tive Lepidoptera but occur al at 1nvar1 bl7 in 

the re pecia.liz d £ m111 o. 

Gna.thos , (Pi rc9, 1914) = (Scaphi'Ul'.O , Goaae, 1882) : = (Sub ca.phium, Piere 

1909). Thi also i paired or hich ises !rorn the t en ne r t 

- . 
b· se o tb3 '1?10U8 . When complete i t oonaiat of t 10 late~ l rma which 

surround the nua and a modi vantr l plate sit ted directly bel ~ t 

a.nus . I t 11 subj ot to gr eat modi f i c tion , tho v ntral plat oft n being 
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reduced or ab ent . In ny of the families treated in this discussion 

it ia entire ly mi sing. 

YincuJ.um, (Pierce , 1909) = (Saoous , in part , Baker, 1891) : Thia 

t rm iB applied to the ninth sternite which u uiilly takes the fo of a 

ventral chitinous b d articulating 1th the te n at its lat ral rgin; . 

In the Uicropteryg1dae and EriocraniidAe it diffe rs littl in idth from 

the tegumen and 1s often solidly fu ed '1'1ith it; in the .Aculeate Tineoid.ea 

it 1a much longer than t tegumen, U or V- sha.ped and re heavily chiti­

nized . Th opposite tendency prevails in the higher roups where the 

v1ncul:om is often roduced to a. na.rrow transverse band which connects the 

ba es of the harpes . 

The terior mar in or apex of the vinculun is often produced anteriorly 

to form a medio- v ntral chitinous sack which lies b neath the eighth ster-

ni te . The name 11So.ccua• s applied to this struoture by Baker in 1891 and 

Pierce, 1914, in revi&ing his terminology, pplied it to the vinculum and 

saccus combined. Since Baker ' orieina.l use of t t rm •s ccu " applied 

to the 1n~ g1nat1on r ther than to the entire ninth sternum ~e prefer to 

dopt McDunnoUSJh' s sug est1on nd apply th te vincul to the ntire 

ninth aternum 1hether or not its margin is produo d to fo ccus . T 

accus occurs in mo t of the Tinoi e and nearly nlli d microlepidoptera 

s well s in y Bombycoidea and Rhop locera . 

Ha.rpee, ($ 1th, 1890) : (i lvae , Burmei ter, 1832) : Thsse re aired 

cl aping orgnns w ich articulate to the rosterior r in of tho vinculum. 

Oft n too their b es re olo ely esoci ted with the juxt nd in many 

HepiAlids.e o.re articul t d to it. In moat pri tiv Le idoptera the M.rpea 

re a tric l, ltho re frequent exc ptions . T y are normally 

trian r , fin r like , or spoon shaped. In y f ilies , especially 

ng the hi er Lepidopter , the ha r di vid.ed into three dhtinct 
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lobe or ~rea • dors l , pie l d nt l , led by Piere the oo t , 

v lvul.a or cucullu • and sacculus . In the Noctuidae, et . al . the s cculua 

and cost frequently dev lop ap. nda a or prooes ea vt ich beco so idely 

separ ted trom th r'em&inder of t e e that they ve been deoaribed as 

separat structurea . The "clasper• of S th and tho" 1111 " of Pierce 

come under t i class but becau e such modific tiona occur so rarely in 

pr tive forms n ed not be exten ively discussed thia per. Occasio lly 

the harpe are gr tly r dueed d tu eel with th vinculum eo closely t t 

they re practic~lly funct·onle claspers, e •• EriocraniidA • 

R £ ranc s alr dy b en ma.de to the investi~ation ot Z r on the 

d.evalo nt of th ha?'!)es in which h showed thAt they ·re appendages of 

th ninth ternumwhioh ri of the later bu a of the nit l pouch ni 

during pupal dov lop nt , m1 to t periph ry, d beco attached to 

th ninth tern • 

Tr nstill•, (Pi rce, 1914) : In t Lepidopt r t a truoturo occurs 

in t~ form of chitinized d or brid hich conn eta tha inn r coatal 

angl s of the harpes passing just beloil the gnat 1 and behind the • 

Someti s it 1 lobed and o nted 1th opine • 

Th above rta ha.ve been c lled bf Pi rce the xte 1 rt" of the 

genitalia and constitute th cceseory tur • The follo ng structure 

are c lled the •internal p rt• nd co Arie the intr itt tor 

a tu.re. 

and ita 

An llus and , (Pierce, 1914) : T llua is t con li tub 

thru h1ch th ni enter a tho ninth somite . It 1a ua 117 m br oua , 

o.f't n cov r d 1th epin a and ara r or q dr te pl te, t juxt , 

on its ventr l urf ce . The 1 rgins o th juxta 1 be produced 

to form airy lob or th c ntra.l portion lon ted into a proc ss whioh 

sunporta th aedoe~ • Occasionally tho ntire ellue is chitini d 

f orming a funnel or perforated. plate thru hioh the aedo o protrudes . 
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..A.edoe gu , (Pi re , 1909) : Thia structure ord.1 rily con 1 ta of a. 

chiti.ne>us tub hich enter the ninth som1t thru the anellu a.nd 1a 

su1)port by 1t and ths juxta. It is heavily ohitinized., frequently a d 

ith spinoa an serrations nd has the posterior end lated to fo 

a blind pouch in hich a.ro lodged the retr ctor mu. clas of thepenh . Zander 

s shomi that the aedoea.gua 1s tho chitinized terminal portion of the 

p nia and. its bulbous base 1s :f'ortrad from the modifico.tion of the penil 

pouch. In the Rep1al1dae the odoeagus ooeurs aa a !l t plata and the 

m mbranoua penis passes behind 1t and opens at ito c u l margin. 

P nig, (Busck nd ilainrich, 1921) : (Ductue ejaculatorius , (Pierce ,1914) : 

Thie te ppliea to the terminal portion of the ejaculatory duct which lies 

within tba aedo o.gus . It is a soft ever11ible tube which may be proj ct d by 

blood pr. aur beyond the tip of the e.edoe gu and aervea to intro :uce t 

sp into the i:>ursa. copul trix of the f ~le . This rsibl tip ia called 

the "ves1c ", ?ierce , 1914, and 1 ofton a 

•pine called "comut1" . 

'fhe coo ng text ti , a illustrat 

d th spine or cl t rs o! 

tho arr·ani~e11:ient of t bove 

d.e crib d stl"'\1ct in the mo t co n types of nit ia which occ in 

t pr1 ' tive Lepidoptera. 
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The nitalia of thes t o order y b conv niently discuooed 

point in d furnish 

gener 11:1'.ed., b .01c, type 0£ g nit ili frcm irh1ch deriv d t typ a 

round in th other inuect ordor • In t Thyo nur~ s 1lluatrato by 

chili , (Text fig. II, 1) t ninth ternuc is quit ll and oompl t ly 

h1 den by th co:x:ites oi t" ighth. It b ar t 10 rge coxite each \'lith a 

terminal stylul!I . Th e ar omolo ua \dtb th oo:dteo and tyli o the 

Ep merid.a. (~ext fig . II. 3), nd 1ith the htlrpes oft e tepido ter nd 

the gono ophyses of rehted ordaro . In ths Epha ori t' cox1t_,s poHeaa 

two or three se nte tyli hich boco~ cla p r-11 juot do t 

gonopophysea of t higher insects, and develop prominent bas l U3Cl 1 

for their manipul tion. 

In certain apeoioa pt aenia, i .e. f v; ac na ah. , 

nd. tripuncta.ta Ba.nkS . , the ninth st mum i slightly pro uced. bet· een 

the ooxites nd sug st a ventr l p te or " • 11h1oh 11 

cha.ra.ctaristio of many Orthopter , Meuropter coptera. 

In both order the ninth ter 1 an 1ed transverse cl ri e 

roun d l t rally nd rticule.ting with the eura. . 

In the Thyean t~ tenth oomite -1s well developl!d and ba r thr 

udal append.a. a• the twvo lateral ones, the csrci, and a centr l one • 

the telcfilum or oercifo a p n ttt·. 

Crampton, (1921). in homolo zin t 

s of I opod Crustac · , con 1dera t 

uia op ns b • 

structures it he t e?.'Cinal a1> en-

telofil 1:111 

as omolo ou~ 1th the levcmth so ite, the r ining s onts o t telaon, 

t\nd ths csrci ud their basal pl t , the par· proct , the T sti of 

pair of b1r us limbo in which the rotc11odite in r r l r 

proct, the ~ndo~odito b th c rcu , and the oxcpod.1 t 1 lo t. eler•a 

ork on tM cbryonio d velop nt of Xiphidhu , (1893) • l o upport the 

vi~w that the cerc1 nd t.heir l p tee repreaent th elev nth so 1te , and 

ite append.ages . Tho same arrangement of the tenth and leventh somitea 
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obtains 1n the Ephamorid.a. In t s order however there ii di n shelf-

like structure suspended ben ath the anus . allmr has homologized thi• 

'Sith the suba:na.l vomer of the Pho. midas and it r aembles very clos ly the 

pthos of Lepidoptera and a1m1l r ubanAl structure• of the Neuroptera 

and Trichoptera . 

The penis of the Thy anura iS singl , median, brano or lightly 

chitinized, tube reenf'orced laterally by a pair of ch1.t1noue processes, 

the pa.rameres . In the :Ephemerida these parts re fu ed. :forming a median, 

membranous structure which possesses two efferent ducts . lkBr considers 

t his type as the more pr1mat1ve of the t o a.nd believes that the gener Uzed. 

insect ancestor possessed two pones each with a epa te ejaculo.tory duct 

just as the females of certain Thysanurn still ret in double genital 

aperture& . 

From this brief survey of the geni ta.lie. of tbese t to ordars it ill be 

soen that they are constructed long tho same eneral plan and that the 

Ephemerid.a, a ltbo ret inil18 a mor e primative t • of penis, tends to 

develop a. l a r ninth somite provided with forcep- 111'8 coxitoa o.nd tyl1 

thus forshad.owing the clasping type of genitali bich cba ct rizea th 

Lepid.optera and its near relativeo . 

Specie• e in d: 

Orthoptera. 

Close resemblances to the type ot genit ia just de cribed for 

the Ephemerid.a are found only 1n very gener Hzed Orthoptera . a.lksr 

(~914 d. 119), has de cribed such a form in Grylloblatta carapodeifo 8 Wa.lk. 
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Tbe adults of those orders be r little resemblance to the gen ralized 

n1talia. just de cribed b c use the ninth and tenth somitee ret 1n the 

rin lilm structur of the preceeding somitea and coxitee and styli are 

not developed. The nyrnpha of the Odonata (Text tig. III, l).ho~ever , bear 

small appendages on the c :u.dal margin of the ninth somite which Van der 

eel, (19o6) • bas homologized with th no physea of the hi h$r insects . 

In the d.ult (Text fig. III, 2 and 3) the e r greatly r duoed d. form 

11 platee on each side of the openin ot the. ejaculatory duct, and 

the larg appenda s develop d on the tent solllite wh1cli re ually called 

gonopophys a in the taxonomic lit ratur are not in any sens homologou 

1th the true gonopods of hipr ineecta . 

pter 

The male genitali ot thil roup 1how uch wide div rsity ot 

structure that it is difficult to select aeries of !o which 1'111 

111 tr t th tr sition fro the ni ali of tbet Ephemarida 

d 17llobl ttoi to thlt o ap ci liHd t 1 hich a cha cteria-

tic of the ~oopte~ , Trichopter Lepi ter • By seleotin tha .o 

ner lized r pre tat1 'f' a of h of t tur l aubd1 Ti dons o! t bit 

ord r nd. souas1ng :tn d. t 11 h at cture co r11in the nit l1 , 

at r t t co 1 x, ide o be obtained o t.m ext.r 17 ey.ntbs-

tic n ture ot t it lia in t or r nd of t ner liz d n>• tr 

h1ch 80 n ri d . 

Cr ton 1 discus d. n det 11 the logy of the enit Ua of 

the Neurortera nd o logized t p r • 1th thoso ot the copt , 

r1chopter , L pid.opt r • Hit conol ions r din t 1:x> lo ieo re 

in t ln corr ct but unt'ort'Wltl.tely he ined the more pri t1ve 

bora f ot the gr s d ha tailed to in cone ption of t 
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true •1 Uicanc of mBJl1 or t hioh he !i • • al 

apparently ignored t excellent ti rea 

P teruon,(1913, ' 21), give 1n their 

oh V er ' (1910), Ebae 

opte and copter& 

whi ch f"u.rn1 h the v rious at ps in t 11ne of n1 t l1 epeci 11 at1on 

oocur1ng in these groups . 

For oonvenienc the ner l c a cter of th ,. nitall of t e e opte 

•r outlined belo ~hile their rpho OFJY 1 ed der the riou 

f 111 into which the o r 1 • 

Ganeral ohare.oter : inth ate orm wntr 1 

p te or o lled bypandl" ben at h nopopby-

aea dors d so th t t 1 o ten clo ly • p ii 

brano , >a.pill tor uct na, pair ot 

pa.pill th the openin t ' 0 
COIB th 

the duct openin at 1ta t t in t 

Ep erid.a d Grylloblato1 d. proce&1 t a losel7 

analogoua to t t of the Ju: t Le ido ter except t ' in r he duat 

open• t the ter1or rg1n t p 

find. a. hollo 1 0 

d ;oat Lepidopt r • In bt t llo g di cuH1on ot t • o l lo 

d tho uaed. tor t t 

ot Eb n .. Peter on (19o6) 1 tor t u.ro te p 

li'16UJ."O t • 

1. o bli.t ll 

nit 11 of the Neuropt , lo 
i . ph1d1 oblita Hog., right aide. rchie lio 
2- Si 119 1nf t Ne • , venter. 

•• 
Abbrovie.t 1ona: - anu• ~ - a ture of b ot penia 

- l appen e p - nie 
'- base of gonopophyt18Pf - 11 ~ton• proc ea ot 

g - gonopophyeea pl - veR!¥ I plat 0£ pen1• 
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gnloptera; ~here 1 no ole r cut ries of g nit 11 c cter1 

which 11 distingui h this ,ro tro t Pla.nipenni • The ener l1zed 

tendencies $eem confin d to the Siali e d Piaphidi of the e lopter , 

while the specialized one ccurring in the other f 111 t simply are c rried 

further in the Planipennia. 

Ila.p didae: (Text fig . IV , 1) . nitali of tbi t 117 are t 

most ne.ralized o:t t Neuropter d for do y o! the cl.l;;\ractera 

occur1ng 1n the Tri.ohopte and Lepidopt • The ninth te 1• not prod.uc d 

to form a h1J?a.ndr1 but 1 rgi ra a p ir of 1 r gonopophysH 

on 1ta post rior mar tr in position thus dif rin fro 

c te i o beoo dora sea 

rgi or ply cl tt, (R. 

t gonopods of st. l~ uropter 

are entire, (R. oblita Hag.), or 

Restock) . The peni is eith r 

th'! venter, (R. oblit ) , or n 1rr 

ous 1l o 11 tiniz d. on 

illa with ae 1 l•sb7 tuber... 

anoea, (R. xantho ti ) . T o tinieation R. obl1t 11 b 1 117 

connected with the gonopop aea d. eta t juxta of pi te • 'rh1a 

type of p ni 1S th close t appro oh in tbe Neuropter to t c tinized 

tub of tm Trioboptcr: nd L p1dopt r • ter of this ninth ite 1a 

tr av ra a.nd. dif'ied; the tenth d ole nth so ite 

by o. dor1 hioh owr re 

eF.P!Snted. proc ue , posaibl1 th rud.1 

R • .xanthosti Ro toe , R. oblita • 

81 l1dae: (T xt !1 • IV, 2) . The 

n b ar a ir of a rt 

n ry cerci . Sp oie1 e n• : 

nit 11 of this ! ly re leaa 

n r liz d tban tho e of tbs precedin but a sug t close 

logy nth tho Raphidids.e d with the L pidopter • Th ninth tem 11 

•11 ht l y produced and forms short hyp drium tbu forc1n t g_onopopbys 1 

do rs d so t t they a re l ter: l 1n position and. articulate 1th t pleural 

re on of the omite . The1 re triangul r or quad te in h:l.pe nd o st 

the ha.rps e o! t Acul ate Lepi do;>te • i •• Adel o N pticula. The peni1 
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lpin a. or 

ia!r of fwoed chiti .oua pl te oft n b in 

ir of 1' pill e . 1 tenth end. el venth ter r ind.1 -

tin· ha ly f'ulled nnd. t ina.te in p ir of proces s . In the Europ an 

p.eies of Sialis t r ahort • im<.nl'rved, and h Vily ohit1niz d and 

r oemble a bi£od uncus . 

paoieo flx.c inod: S1al1s int' ta a'l1l'Q . 
Sialis lu ria L. 

lopte r:· a ro d in this f 17 

und. r two tribe • the Neurotomini a d the C ul1od1n1 • the f iret c r ot r-

1z d by longitudi 1 dividing of th gonopophys s into a dore and v nt~ l 

rtion hich ve theti the appe r nee f t o sepn t pairs of onopophylles 

and t~ second by the r duction and dor ~l ~tion 0£ tbs gonopophy:Jea 

so tha:t they ppear as e 11 plat e closely aoci t d with the • 0 t 

of the pecies of thiG fomUy have been fi mr d by V, r eol d Cr ton 

and need not b sori d . Archichaulioru.s, (Te.xt fig . IV, 3) , i the at 

ner liz a member of t f ily vin undivided gonopophyae hich are 

l a.rg and c a.op r-U. 11 ninth tern d p ni con ietin of 

t o ch1tin!eei:l :pro.ceaa with sin e ej culatory o ning b tw en them. 

Neuropter Plan1pomi : T 
• 

e enit li of this clo ely 

r mbl t type found in the N urotomini d the Cbauliodini. The 

tiep idAe, As l phi leonic!Ae are furth r p cializ tiona ot 

t t found in Cor1Jnl!s of t N urotomini, the Hem robiid.o.e ma.y be 

derived t'rom. rchicllauliodea, t N opteridaa re modified Ho erobiids with 

Dre o , and t 06niopter;y dAe are 110 

cloa H . ro1>11d r l tive f~ t vi int of genit lia structure . 0£ 
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Ephd rid.a .;.nd Gryllob .tto1d , 

The ninth st rnwn and the cox1te 

nt i&tal joint , the styli. 

of ten uraed to form a vini::ul like 

atructur . hioh url"ound.3 t ~ nia hlch 1a chitiniz d or ~ br nout 

tube often tamed with pin e or prooease • The s.t'eoi 1 rphology will be 

discuaued undat th~ v a rious f milieu "1ch E en- Pete1·eon, (1921), u e in 

his r ev aion o the order , With the ddition of. tbs N nrui.Jhoristid.a ch, 

following Till rd'• (1919) su~ · tion 1 j)l V:J.t d to r ily rank. 

· ropidae : (Text £1 • VI 1 2) . Th g nit 11 of thi t ly are tl st 

nereliz&d o.f' t ord.c.r . Tbs ninth tern is sli ht pro ced fo 1n 

s ll hypandri 'Ulnt the t rgum 1 larg d tranev r and. b ara p ir of a 11 

proce sos called the d.orsivt1.lY • Tl ill tol dun r t . and. 

ba 0 the one Joint d cetc1 . TM byaea a.re v ry lona and the t nal 

joint is toot d Gt tm pex nd b •a mall a na or in tho notch. 

These Joints rticul te th t b a l joints so th t t ix· .. ant 18 to rd 

the son and at ri ht a 101 to t • Th .. £used prox ll;y 

on the vent l lino :f'oming l ... d struct't11'8 b n e.th tho pen11 . The 

]?enia 1B bort, he vily ohitinissod , and oo !st& o a . 1r o! b s l procauea 

which fus d. ·11th t nopophyies ant! !our distal roe ee• or pin • 

which proj ct emu lly t aaa the ono da • S ci d: ro tub r , 

• 
1 or hi f ly it! t t rom 

thoe of tho prec ding in he follo in : t idrium 1 r r; 

the dor -valvae ar t nth o it 

the c rc1 by mall tubercles · s aoo1 t d ith it ; t r e 

1th tho bas l joint h. :vi r 80 t t t y 

11 

rud 

ov the b a l o:ie • Their pie a re rr te end. t e aense or 

it ry. Th i r fused nd. U- e ped. T 

l>rancu cl r -. b t a . 

Sp ei s in··d: Bor..,u bru?tlA1it L. 
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Nn.nna.chori t1'1Ae : The .nit l1 o thi f .ily re t' i c tion 

of t:M type described in rope nd r eemblo in y respect& the en1-

talia of the Jugofrenate and Aculea.te Lepidopt r • The ninth stern 

is narrow, transverse, nd ie not produc d into hypandrium . The tenth 

and eleventh terga are e ll rectangular eolerite , the l atter ot which 

be rs a p 1r of t o jointed cerci . The gonopophynee re very large and 

the basal joints re entirely fused nd fonn a 0- haped structure very 

simila r to but o bviouely not homo lo us w1 th tho vincul in tlll' Aoule te 

Tineo1dea. The di tal joint are short, triangular , th a serrate inn r 

margin which b are a sense or n oompo ed of ou ahaped. base and a 

memb ranous bulb-like ap x . In sh::i._ , these clos ly res ble the harpe 

of tho Acule te Tineoi1e • The penis coneiots of a abort, he vily 

chitinized a doeagua , terminated with pin s and m mbranoua versibl 

tip, and is fused 1th the basal joints o! t he gonopop~e1 . 

S ecise ined: Nannaahorist d.1ptero1dea Till . 

Panorp1 Th •anit 11 o this f 11 (Text £1 . VI , 3), eo clo 

resemble thooe of th NannachoristidAe t t 1t 11 imnoc s ry to ~escribo 

t in de t 11 . The f1 gure of Pano ja nio Thunb . Will s rve to brin 

out ths morpholo calf ot t~ group . 

Specie e ined: Panorpa j ponica Thunb . 
Panorpod a carol1nons1e 
Pano 1p . (N .A. ) 

Bittacidae: Th- r,en1 t lia of thi f ily reae ble those of the Ne 

tocerous Dipter more clo ely t y o the L idopte nd need not be 

discussed in this pap r . 

e nitali of the v rious r 111 • co rising thia order 

ar quite verse, the or ner* lized f 111 a show cloae tructur· 

inity 1th tbos of t co tor d Lepi pter • In their resemblance 

to t pidopte it 11 of.ten i£!1oult to diatingni h oet en uperficial 
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s1miliar1ties and those which are of actual ph.yloeenetic v lue . Con equently 

only the more generalizedmembere have b en selected f or detailed comparison 

' with the pr tive Lepidoptera and only brief reference 1s made to the special-

ized tendencies of t~ higher £amilieB . 

The comparative morphology within the order has been exha.uotively trea ted. 

by Zander 1 (1901) 1 and Klapalek, (1904) 1 and the tomy of the internal ni-

t al system of the male by Stitz , (1904), and Cholodkovs~ (1913). The contr1-

bution of Zander and. Cholodkovsky are 0£ espec1 l interest because they h9.ve 

i ncluded in their compa risons references to similarities bet en the Tricho 

ter and Lep idoptera. 

Zander divi d the Trichopt ra into t well- separ ted. groups which 

can be distinguish d by the structure of their genitalia. The !irat of these 

included the family LimnophilidAe andw s char cterized by a funnel aha d 

chitinized penis uch, a membranous ratr tile p nie, tenn ting in long 

processes or filaments , small gonopophy&es or v lvae, very la.r anal 

a. p ndages. The second gro h1oh included the r inin ! ilies • a eaa an 

opposite set of cba:moters, i .e . m bra.nous penis sheath, penia of hich 

at lea.at the base is chitinou , l a rae lvae , a.n 1 ll or moder b l_y rge 

anal appendages . The genit lia of the Lepidoptet'a re embl& t 1B second group 

in the t~llo ing respects: peni pouch me bnmcn;u;, p is ohitinized, with the 

exception of the Hepialidae and Prototheorida.e, gonopop~es ( e or lvea) 

large, nd.analappendA s , (soo11), s 11 . Bothordi rs off r ao few 

except ions to this set of characters but they hold tor t l:lajority of the 

f'omUies . In addition to the above ther i tend ncy in both ord ro for 

the develop:nent of dorsal and a. ventr l G!J ndage of the ninth o it hich 

as a lready mentio d re d t unc d gnathos in t Lepi 

Aside from describine the adult tructure Zand.er worked out t 

i nd 
pupal a.nd pupal de lopmont in his l ter p r (1903), a a • red t ma.nn r 
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of development o th.I! rious p rte in th t o orders . II1 ,onl)ra.l 

81llrlml1ry or thiG phn$0 of hie ork 10 follo The pr pup l develop-

m nt of th gonit l1a in the Trichopter 1• pa.rallel to t t of the 

Lep1dopte1"& ith r spect to the fo tion of a nital pouch, t pr ry 

differentiation oft penis and rpes, and th igr tion of the latt r 

to the caudal margin o the ninth sternum. 'rhe • l d velopment of t be 

two is quite differ nt especially with respect to t penis . This structure 

is developed in a pen1 pouch, as in the tepid.opt r , but th pouch doe 

not become deeply in g1Mt d and the 00.se of the peniB re ins linear , 

and receives the j ulatory duct t t ta n 1nste d of some dhta.nce 

f'rom it . 

Cholodkov k:y a .crib d the tructUI'lit of the t t 1 1 v sa deferent i a 

and accessory lnncls in th re important f lies ot tho Triohopte 

and found , as he had lre dy described for the Lepidoptera, (1884) , four 

distinct typos of test~a 1hich he nnmed t bryonic , the larval , the 

pupal, and the def1nit1 ve, accord.in to th ir d of pecia.Uza.tion. 

The firot t'vo type a ound present 11 d Tri pter 

d the p ri t1v~ L p1dopte , i .e . Hopi li id Tinooi e~, ~hile the 

t o latter re speoi 11z d types occured only in th 111 s ot 

both ordars . Th .. dir ct compQriaon hich ~ bet n ce1·t in f'amiliea 

111 included in the subsequent di oussio 

The g ral morpholo of ths eJCte l ,onitalia. of th order en 

already mention d in the d.iacussion o th work o Zander . The !ollo 1 

ad.di t ioml fa tu.res not d in our o a tudy should be added before proceeding 

to the special rphology o! tha different families . The t r and 

sternum of the ninth somite are u ually f od to torm solid ring, or the 

sternum is aopa.ra.ted from the tused ter and ura. , nd the t truo-

turea thus formed re conpar ble to th te n ond vincul of the 

Lep1doptera . The nopopbyse are one or t jointed but the b sal joint 
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!!hYacoplU.lidae d Philopot : (Text f1 • VII, 1, 2 , 3, and 4). 

The ma.l e nital1n o! t e e two f ilies are quite i ilar nd represent one 

of the st ener Hz d typem in the ord i· . Th ninth sternum is eith r 

narrow nd t ransv rse s in Rhya.oopb.ila (VII, 1) , or r ctangular or 

U-shaped form1nst di tinct 'Vinoulum • in Philopotamus (VII, 2 nd 3) , 

and Chimharra (VII, 4), and in thee l a clo ere e bl ce to the vin-

oulum or tho .aoropterygid Lapi ninth tergum to s broad 

dorsal arch and is fus d on t dian line ith the t nth tergurn. In 

Ph11opot mws the lat r 1 r ina are proiucud. and fo lobes a ilar to 

the late l lobes 0£ th~ tegum n in t oropt ry idae , l tho th y l k 

ep1ne and sot with which the rmed. . T tenth somite ii 

rudim nt ry nd olos ly ~ aociatecl ith the anus . In Rhyi:Lcophila and 

Philopotl'l.tnUe it b ::1.r3 a rn dian a l or bif d proc as d t o ter 

append.a , tha anal append& a ot Zander, hich, l dy at ted, ma.y be 

homologized dth the moua and soc11 of the Lepiclopter • In Chim rra the 

entir anus 1a chitinized and only th l ppendages pr s nt . In so 

p oies the t nth somit has a v nt l ppen r sembling the gnatho • The 

onopoph ea consiet of one or two jointl rticu t d to the med1o- v ntr· l 

portion ot the ninth steni • In st opeo1eG they r J •d to tber t 

tbs b sal a.nglea by me bran or mall chit1n1zed brid , in this respect 

re emblin th rpeo of the Uioroptery: id.ae . In no c oe ho eTer r th 

ntire b l s enta fused to f o a V-sl pad truotur copt ra 

but r thar vinoulum, wh n p sent , 1 fo d by the enlar nt o the 

ninth st rnum o in the L idoptera . The t rminal portion of the eonopopby-

h 1 ott n oompl tely 1v1 ed., or d With spin nd 

proce oaa . All ot eae t ndenc1 are char cteri tic of th harpea ot 

the Lep1 opte • The penis 1 usually l r d wit the b a.l rUon 

ohitiniz d . Th t n is ither entirely branoua and e-v r 1ble, ith 

or without spine , or it is divi d d 1nto dors l nd vent d 
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two la.r lobes one on ea.oh side of the dian process and clo ly re mbles 

tlie caudal margin of the te en 1n thl Eriocraniida.e . The nopophysea 

hen present are one jointed. but in many species they are bsent or indis-

tingu.ishably fused with the ninth stern'Ul'll. A similar reduction and f ion 

of the gono ophyses occurs in the Eriocra.n11d.ae . The peni 18 he· Tily 

ohitinized, usually with an en rged basal portion and the apex is ed 

with one or more spinss . A type of penis very 1m1lar to this occurs in 

llWlY of the Microptery dae , Eriocraniida.e and Aculeate Tineo idea. . From 

the p receding comp ri on it will be seen that the Hydropt111d nd 

Eriooran11d.ae present an interesting c se of structural parallel! m hich 

is in reali ty ot phylogenetic ignificance . Both f 1lies h ve risen thru 

the moat pr i ' t i ve group of th91r respective order , ve become highly 

specialized thru reduction , and have produced as the end product very 

similar types of genitalia. 

Species exami ned: Agr ylea multipunctat Curt . 
Hydroptila cons ili ~rt . 
Hydroptila t~ ort . 

The enita.11 of the Hydroptilidae , Polycentropi , nd P yohomyida.e 

are quite similar and appear to be difio tions of the t ype de crib d 

for the Bhyacophilidae nd Pbilopot idae . The Ca.lama ooer tida. and 

Odontoceridae al o come under this cl s but re even re gre tly difi•d 

with r sp ct to the penis and th tenth ter te . one of these modific tion1 

have any significance in relation to the Lepidoptera and need not be included 

in this discussion. 

Sp ciea examin d: Macrons byalina.t 
Hyd.rop yche •P• 
Po lycent ropus • p . 
Psychomyi ap . 
Ganonelll& a p . 
Od.ontoceru. ap . 

Pictet . 

) 
) N.A. species from collection of 
) Dr . B tten. 



ot t 

t 

Ot 

nt 

thO r o rt . ( •t ti 

1i • 

I 

l D 1thich t' bl 

-3 -

I • 

t1C pte 
nt l) . 

lutuo I g. , 
tistata. Cu.rt • 

• 

• .. 

ot th• 
t ,1 opt 

n1• 1 1.e . 
• 

0 t 9t 

: 

l 

nt 

1o 

nt 

IX, l), thb 1• 

n 

4. ja.pon i.ca. 

r1 • n4 

lo. 0 t 

j). ni 11 

l 

n 1th 

• 
• 

t 

t n • 

1 h • '? 



two l a teral ones a.re prob bly the n.a.l appendages . In the ol nni:la , th 

anal appendages a.re more 1 terall1 pl aed thuB resemblin. the te en of 

the Mnesarchaei dae, while tM median portion fo s bii'ed uncue, a structur 

which does not occur in the Lepidopter just mentioned. The nia too 1• 

quite different from the plate like aedoeagus o! tho Jugate Lepidopter • It 

is a ohitinized tube more like the penis of the 11oroptery da.e nd Tin oi-

dea with an eversiblo membranou~ te en hioh often be ra pines. 

Species examined.: Leptocerus dilutus II.lg . 
Leptoc rus exqui 1 t W. lk. 
iola.nna angustata Curt . 
olanna cinerea Hag. 

Molanna sp. 
:Ber pullat Curt . 

Phrygan idae: (T xt fig. IX, 4) . Thi f. l;y is usually p d further 

along in t s rie&, n r th LimnophilidAe , but as th e nit Ua see to be 

near st in structure to those of the lanni and Leptoceridae it i• ins rted 

here . Th eighth sternum 1s usually ha vil:y chi tinized, and forms a pl t• 

b neath tbs ninth st rn1lm and ., b of the nitali& much as it does in the 

Hspi lidA nd 13ombyc1dAe . The ninth atern 11, q dr te, d o!ten 

fus d with tas inner surface of th 01 th. T gonopopby • are • l, 

finger-like, somat short nd re rtic d to 

a mall pl t • po ibly th• ho olo juxt • The ninth ter form• 

the ~a 1 1nta snt d. t t nth ter i a amall r ct gular scl rite 

UB'UAlly clo ely fuaed i ~h it, nd prod: ced terally into epines or proc IH • 

Th a l P? n gee re lo te, spine like, or bent . Tep ni 1a a ort , 

avily chitinized, toothed or s ined, and baa n versible membranous tip 

al o l'Tn'3d with pines . 

Zander tudi ed y speci o of tbs fola?Jnid.a , Le tocerid.ae and. 

Phryga.ne1dae and mo.de diag a repr sent1ng ide 1 cross ection of the 

ty-p1cal nar • I n th Leptoceri e and Phry noi the e show the distal 

en a of the peni pouoh and the onus contiguous or se r ted t n membr ne . 
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This same condition occurs in the He dy entioned 

the membranous penis pa.sees bebind the pl t l1 1rectly 
, 

ben ath the a.nu nnd the t o ar ee r t d by their 

The testes of th3 lannidil and th Phryganeid.ae re ined by 

Cholodlcov ky (1';}13) , and found to be similar in type to thos of Hepialus 

and Phll.ssua . 

Species exami d: Phry a j ponica oh. 
Neuron1 postica Walk. 

SericostomatidAe: (Text fig . VIII, 3) . Only two ner of this f ly 

were studied, but Zander and Klaps.lek have described the mod1f1oationa 

occurring in the different subfamili s very compl tely. From a study of 

their descriptions and. the specie ntioned belo t nit li of t f ly 

show many res mbl no s to tho e of the Tino1dae d Acrolophi • Tha ninth 

otermmi forms a qua . or rgi te vincul hich 1n on o! th 1ubf' 11-

1es, Bra.ch70 ntrinae , po sea es a accua h likD t Te porine Ti nei • 

The gonopophyses a.r quite broad. ~nd ro rticu ted to the l te l 

of the ninth st m ; in Helicopsycbe t outer r in 1• divid d ncl fo 

oaccmlus and cueullue a.a in the lo v r T1ne1d.o.e, or Acrolophi • In 

Goer they a.re emar 111..ate at the apex. T t gumen is co_ o d of t f ed 

ninth and tenth ter nd my bo r c nt r l rro.ce 88 • 1lJlC\l8 , or 

l te l processes . The ll . T h thin , 

he vily chitinized, 1th a bulbous ortion d a ll Ter ibl tip . 

T j culatory duct usually ent r the dor l ai of th b • · Thia tyt of 

penis 1s quite like t aedoea. or crolophi • 

The te tea of Goer w r examined by Cholodkovaley and found to be 

t1m11Ar to tho e of Tine and Tineola. 

Sp oies ined: Goera pilo ~abr . 
Goe sp . (Dr . Betten' s collection 
HeUcopsyche P • 

Limnophilid.SIJ: The ture of the ci liz tion in thi fa.mil • 
lread.y b een mentioned 1n our review of ?.Ander ' s work. The peculi ar penis and 
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penia pouch, the l rg ipendA eu, nd the ~roa.tly reduc d onopo-

physe find no homolo s in tb9 Lepidopt r • T nital of the sub-

t ly Apata.niina.e b v gonopophyso and dorslllll very similar to tbs 

Rhyacophilidae aho ing that th type 1 a apecializ tion fro very 

genera.l1ied. to , probably from tho ce tra.l stock of the order. 

S oies examined: Platyphy x s • 
Apatania. sp . (Ulmer • figu a) 

Crampton, (1919, 1920, 1922, (a) and (b)) 1 has described th 

nitalia in n b r of the families of thoae orders and compared. th 

\fi th those of the Orthopt r , N uropt ra, ! co te 

Since they do not ahow aa close re bl.a.nee to the Lep1doptera as do 

the Meooptera and Trioropter and the e simil rit1 a hen they do xist 

ehovr their relation to these order ther t to the Lepidopte ; 

further di cuseion of t 1• unnece ey . 

The Special !orphology or the le Genit Ha or the 

Pr t i ve Lepidopter • 

Suborder: Jugat~ . 

lieE1al1dae : (Pl tes I and II). The le 1t li of t 1e ! ily 

vtere t ated by t b9 author , (1921)' nd effort to ho lo 12 

the nomenclature ot Newell , (1918), 1th t t of Pi rce . Further tuey 

of the family has revealed the inoorr ctness o N ell ' • 1nte tion 

of the structures in th f ily and tho f ollo ng list of gen r l c r c-

te r a i s subst i tut ed. 

The abdomen , aa in .. o t Le 1dopter , i compo d of n1n c tiniz d 

somi tes, and emb nous tenth , which is usu.ally 1thout app n ge • 

Somites 3 • S usu.o.lly b r a number of unch1t1niz d r or f'onsae 

whioh also occur on cer tai n somites in the J ugo-fr nate L p1doptera. . 
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t ily y be ~1v1 d into ten gro or btype • T fir t five of th se 

ill'W trat progressive e r1e•• three of the l tter 

of the former subtypes, nils the l st t ubtypae ae m biz rr d isol ted. 

i n th f ily, dis ch.ara.oter1~ed f'ollo : ninth ter 

proces e; doeagu.e ll • plate liko and rtith a di an 

procesa . In somo sp ci e the cau 1 · r n of th eighth ter :l?n ia ro xwed 

and toms t · o s . ll lobes . 'rha vincul 1 1 1 t out CCU& nd the 0 i tb 

st rn i only slightly oh1tinited. llepl lua 1 linua L. (Plate II, fig. l) , 

illust the I t fo of thi ubtype • and H. t'usconebuloeua Ge r ., 

on o t re sp ci Uz d. 

Subty. I!: (Pl t• II• f'ig . 2) '!hi• roup iB tin inbed !ro the 

'O c ding by l~ving the proc 1u11 of th ninth t r enlar d nd. f •d with 

t rt u pensor1um• b ne th t nia, an by • 11 

aaccue on the v1ncul of: y apeci • · et of th Euro s ciea ot 

R pi lua ml}.y b pl d in t B OU ' nd p BUB IC 
11 Ohr . 

Subt e III : T sp cieB of tho North A rican genus Sthenopia form 

thi g.o , which ffera ro t p cedin ona only in t 

tu ion of the doe o and proc o a o the ninth ter din th re 

coneta.nt occurrenc of tho ea.ccu • 

Subty IV: (Plate II, ti • 3) The ,enit lia of this ro reprea nt 

tnod!fic t1on11 of oubt ps I a.."ld III , n1. a o consi bl v i tion. Th• 

susp n ori io 'Wllly inc let•, th 

hoo 11 or cygi: t , and t e a caua 1 

au.bject to t modif io t on bein 

a o! the ninth tor re 

ll or beant . T 1 re 

t$ or compl t 17 divided 

into ouaullus and a.cculu (Plat I , fi • 3, 5, and 7) • • t of the 

f pec ie of tho group r tr .Au.str l n are cl a d in thr e r ted 

g n;,r • 

Subtype V: (Plate I , tig. l) Thi group , con i tin'! of th oi a 

of t A'Wltr 11 n ra.ct r1zed by having the cont1 ou 



proce s ot the ninth terF.Urn clo ely p rox tod nd. for n an uncua-lika 

struotu • by the small q dr te edoea , nd by t u ion of t vi 

culum nd t ighth sternum. 

SubtY:PJ VI: (Plate I, .f'i • 2) Thi t ... e 11 dif 1 tion o! t 

former in which t illlCU8 11 la.r r nd • re clo rly defi d. T k s 

the ohitinized v ntr l pl te, or doe gus , and the Tinoul 1 pron 1th 

IMdion., bifed, tooth on t c u 1 

and their rrotr s a a rticul to ith th!rt lar juxt 

Gor pis ... or:na t 1 group. 

• 

Subtype VIla {Pl te I, fig. 4, an P t II, £1 ·• l~) 

of thia ro are ch'lr oterized by the extra 

tl dore e p d 

, nit l1 

oh1t1n1z tion of 

part • The proce s s of t ninth tergum a :tuse:l ors lly behin · t 

v ntr lly ben th tl n1e, forrnin t bo dari• 0£ a rture 

siz and ar f oroed ion o! t 

ninth ter • The vincu.l:um is o!t n fus 1th t. juxt lth t eighth 

et rn'UZ!l. 

Subtyp VIII: and IX: Both 0£ t t I e to odif1c tiona ot 

VII, but q t diffe nt in appe r ce. In VIII t 

ninth t rgurn f o . a l r £unne1-lj which t protru:loa ; 

06 is lon , lender, Md r a ent , t 

uda.l margin of the ighth st rn . io di ly • te. In IX {P te I, 

fig. 6) th h rpes a.re pree nt but atl1 reduo•d• t e 1• atigial , 

and the :ud.til rg1n of the eighth r f o alr a.a tri 1 od 

con is ting ot e :ver l hi y chi t1nized lo e • 

Subtype X: (Plat I, f'1 • S) In t s t e the nit li are quit broad, 

tll vino l 1 e rt and q dr~t•, th An llua 1• bro d r t lon , the 

rp re trunc t•, and t aedo nd r our d, f\lS with the 

pair ot no.rro pro~ e froc t e 1 tl!r 1 r ns of the ninth ter • 
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T specioa 1hioh ere examin d are t l ted \llld r t ir r pecti 

ou.btn>e 

I - &pi lus lupulinua L., ~pialus fusconebuloaus G er. 
liectoim.nes dmulans lk., Hecto H croc a Luo., 

II - Hepialus emasinus HS ., H. c ma E p., H. 
H. a;yl 1nus L., H. humuli L., Pba aua oc 

llicu Ld., 
yl1 Chr. 

III - Sthenopia argenteo cula.tus Harr ., $ . q: dr1 tta.tua Gr ., 
S. thule Spr . 

IV - Porina fuscomaculata alk. 
Hepi lus eximius Scott ., H ~ v riabilis Br., H. h ctoi~ s Boisd. 
Perriseatis austr l si e Donn. 

V - Oncopera. int riaata. lalk., 0 . mitocor Turn., O. p . (Turner coll .) 

VI ... Gorgopis l1ban1a Stoll ., Gor pi p . ( ric ) • 

VII_ - PielUB byalina.tus HS ., Triot na 1 bydnt Don., 
Pol"""..na br cul ta., P . cervi t • , P. nova-zealan , Walk. 
Dal ca. terea Sc us. 

VIII - Hep1alua hecta L. 

X - Hepialus medusa ., P lpi r ot ore . 

Prctothoori : (Pl t I, ti . 9) T it 11 of ,this t 117 a mbl• 

those or the Repi lidae ry clo ly. The ninth it• 11 

provided 1th a n b r or recurved proo to t o•• in gro 

IV of the Hepialidae , tm rti • ro11 ticul.a.t•ci 

to the juxt , which 1• contil'IU0\18 1th t n oft v1nculum. 

The Uinoul um 1 s rrow, U- d. t :id ut • Th d.o I 

e up 

of two lat r l memb nous, •etose lobes, n a c ntr l, bifed, c iti ized 

ton e . Only tha notYI , Protot or p tro yr . a obt ino for 

•tudy. 

Suborder: Ju - F nat • 

en1 tali o t hi a 

group are intermedi te in their atruct\ll'GI bet e n the Hep1 li on cne 

band &nil the Uoropt ry idao, Eriocr ii , nd tht Acul t T1neo1de 



on the other. The bsenc ot tub - like aedo a f'onn of the 

vincul'um are sug tiv of tbese structures in the Hepi 11 

and articulation of the rpoe 19 aim11 r t t t or t 

the hap 

lizetd 

Uicropterygi nd Acul ate Tin oid.e , and the dor 1 int gum nt serablea 

the type hich occurs in the Erioor dQ • The general characteri tics 

of' the nit l f'ollo s : Tegumen cle up of the !used ninth and 

tenth ter , the t nth 1nin ntirely membr ous• l ateral r gin of 

the tegi:111ein expanded !o in an inner 1r of etoae lobes and en outer 

pair of chi tiniz d fin or-like proces s . Vinc11l broadly U- ha; d. or 

q drat • Ha.rp triangul • joined to t weaon o! t ho vinculum by their 

inner a.ngle • and to the tus by their outer nglee . Jut , a memb .. oua 

pl ate , .neavilf apinsd. Asd 9' , ma branous nd in • d.elp 

t i.Mted by two chi tinized spine • 

Sp cie e ined: 

The g itali of t 1 f ~ily pr t a seriea of 

type hich form a. nucleus from which y b rived pr tically a ll th 

ro of g nital structure occurring in the Erioc 11 an t Aculeate 

Tin oi e • In th nus S tinca lo ive distinct t 1 of nit 11 

occur 11 0£ which foresha~o tend ncie which 1 ter app r in the Tineoi e 

Th! g ner l char ctor of t f ly a !ollo a: n l r, and. 

hoo -lie , composed ot the ninth d t nth terg ; uncua, h• pre a nt , 

solidly fused. wi th t te br ou ; vincul , U- aha d, much 

, 

lon r than broad ncl in o~ c t f e ei "1th nd ninth 

r-lika, oft n cl ft t 

the a ex or 1th t inal apin 1 , d rticul tin t juxt in the 

-
10- ventr 1 portion of t vinculuin. do gua , l , nd. 111 

lon s omitee 7 - 9 in ,J.u i , it b • oh1tin1zed 10 d 

~ ceiving the ejacu to1'1 uot on the rs • in t hir. r 



pi opt r , or ulig tly r. rro · d n r 1. 1 vin t " duct t x a in 

the 1r .. ichopter , te n 1· ible , i ti llu , 

mbranou.s, juxta , compoaed of c itin1zed l te or brid hi ch 

con.'1ects th" se of tm · rpeo . consiating o ir of 

unohitiniz d p rt~ree .itha h 1hic ted 

on each eid.B of t on 0£ t fifth ct rn • o! th ! 117 

may be divid d into d o th typ • o ~ nit lia. 

l rl f?) 

Vincul co :rpoaod 0£ th~ £u d 1 hth 

s oon-s Jed , 1th t 

m son of' t.hc vincul~; 

rec 'ving th duct 't 1t· 

Hep li ae thru t r t nti n of 

Prodoxi · e , nd Incur?arU , 1n t a 

rpes . 

Sub~y-,J;)G II: (Pl ts III t ia· 4) T 118 

modif ic tion ot th fir 6. Th 

x, an t 

n l r cus ab ent , 

l 

jux.ta on t 

it r l 

' to t Acul te Ti oide , 

o t vi u , t 

t n xt t o ,-o a re 

s are 

1 ~oon-1h.e.psd awl .... 1 tt t t 

d r c iv~ t ej cul tory ~ on t Jor l d it l en 1• 

d 1t11 short r curv d spin • 

Subt III: (Pl t II, fi • ), j , n 6, d Pl 

, lon!Y' (J. 

a ed 

l r •in• o .. • 
" 

IV• f1 • l 

lo 

st pec1es d 0 ~ti e rti ll or t1 ly ! e wit tho 

2) 

nt i n 

l lo e 

---------~---~--------------..----- ------ -------------------------------------
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of the t gumen . i.e. (Plate III, f1 s . 3 and 6) . 

Sµbtype IV: (Plate III, fig . 7) Thia group 1 com d o! the tingle 

Aus t ralian species of th gonus Saba.tine nd re mbl s subtype I th tba 

!ollo•ting exceptions: The vinoulun i s shorter and consist only o! the 9th 

sterni te and tho ha.rp s are a lend.er, tinge.r- 11 , nd deeply tooth d t the 

apex. 

Subtype V: (Plate III, fig. S) This group is odit1cation of Sub-

type I and forms the transition bet~en it d Subtype n. 'l'e nae in 

I • hll.rpes , 11 , triangular 1th tho inn r angles of t ir broad ea 

articulating with a. small linear juxt on t:M meoon of the vincul d 

their outer angles to the latu1 of the vincul • 

Subtype VI: (Plate IV, :t'ig. 3) Thi group ia a d.ifi tion of t 

former in nhich the ha a ar more slend r o.nd b r pair of inn r 

proo aes; the juxta 1 ontirel r membra.nou1; t te en 1e te d 

ss as s a. amall gnatb.oa ; the aed.oea.gua baa a aubt 1 proce a . Subtype• 

V and VI present 1nterroe ate fo hich connect the g n ralized 

icroptory; idae , illu• ted in Subtype I, 1th tM Eriocr idae d tho 

Aoulea.te Tineoi dea , I ncu r11d.ae , Adttlid.ao nd optioul1 • · The spec1 1 o! 

1cropteryg1dae rrhioh era e.xru:'lin d ar tabulat d below under thoir r ctive 

Subtyp • 

I - Sa.batinoa chrysargyr yr . 1 S . incongru.o lla lk. 

II - Sabatino aurolla Rud ., s. ca.nthina Phil • , s. roxenA yr . 

III - t icropteryx tbunb rgolla Fabr., • rune lla Sc ., 
• sepella Fabr., M. calthella Linn., ella Hb . , 
• rablensie Zell ., K. rot nba.chii Fr Y• 

I V - Sabatinca callipl oa yr. 

V - Saba.tinca eoJ.or yr . 

VI - Ep rtyr1 uriorinella • 

EriocranUdM: {Plate IV 1 fi, 4, 5, d 6) Th che.ract r of t 

fami ly ar as £ollo : Fifth at with a. p 1r of foils a. in ti-
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acroptery dae . Ninth omit• a. avily ch1t1nized cylinder, sternum lightly 

longer than the tergwn d £onaing t.h vincul • Ant rior r n of tba 

vinculum d.eepfy e!n'lrginat , caudal rgin h a.vily chi tiniz d and oft n 1th 

median proce t . Teguman intlte at the apex forming t o l a.r lobe1 which 

l'lSB1lI!le tm position of dors 1 hood. Zand.er s l beled these lobos tba t nth 

tergita and their close association with the anus and th pres nee of a 

tr~naverso sutur. b t en them and t inder of t~ t n e orta t h ia 

view. Rarpee small , triangular or quadrat , with dian b aal procesae1 

which ar attached to 1?1WSclos in the re on of th juxt , whil their out r 

basal angles ar attached or firml.¥ fused with the later l margin• of th vin-

cul'Ulj. Often th~ harpes a.r greatly reduced and so !us d 1th the vinculum 

as to be scarcely distinguis.h.9.bl , 1.e . P to IV, fig . 6. Juxt , quad.rat , 

partially or ntirely chi tinized. A do a 1th h a.vily chitinized dorsal 

and vent~ 1 surfaces and membranous lo.tera.l ones 10 t t it sa a t ppe r-

ance of t separate narrow , longat• pi ece with acut pie es veaica enl rg d 

and plicat ; ba• ot aedo ague nlarged and c iving t ojac tory uct 

on the doreum. Anellus membranous , 1om tima with abort apin a . 

The tructur l resemblances of th gcni 11 to thoa o! tba icror.t ry-

dae · bo.ve lread.y be n rnent1one4• T ha. te en, peci 117 the te 

l o bee , and the aedoda off r reliabl chnract rs for the pa tion o! 11 

tho p cias tl:M1t w re e ined. 

Sp oi a e inod: 1n rnonic fast nella Zell . 
emonic auricya.ni~ alsc. 

Mne nics. un cul ll Ze t t . 
Eriocrania s 1purpurell Stph. 
Erioorania purpurell.a Ha • 

Suborder: Frena.t 

Sup rf'emily Tinooid.ea; Group Acul ate. 

Thi grou,p of the Tineoidea includ a ven families ll of which poa ea 

minute mpicul 8 , ouleao , on the win m lbrano . The sign1!1cnnce of th se 

l 
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atructuros ha bean discussed by Forbes, (1914) • nd the par tion ot 

tho Tinaoidea C!!L•...!it•> into two gro t on tb!t b 1a of th a truct 8 

is accept d by most microl pidopt riet • From urv y or the • ni-

talia the group seems to be a perfectly nat l one comprised of a ri a 

of nearly related families which , with tm xcepti on ot the Ti c rii •, 

are moat closely related to the icropt rygidae . They fo COlln ot1ng 

series b tween the nitalia types of the 1croptory dQe on tl» 

and. those of the generalized Tineidae on the ot r . ~ group y be di -

t1nguiahed by the following characters: Te n s ll and ood l1 • u 

without an uncus , lateral imr ins produced to f o t o o ti roua 

lobes or proces es . Gna.tbos uaua.lly p sent . Vinoult:m co po ed o! t ninth 

sternum, ord1na.r1l1 l e.rge and in tho fo of e. long U or V; p x u lly 

cover d by the eighth ste • Harpes tri ngu.l r, c or apoon a d, 

sometimes rmcd with tu~rcles, or apinos platea. A do a either 

slender chitiniz d tube or in so species shorter and more 'IYi it• b .. 

is usually enl rged and th eja.cul tor;y duct enters tho ex or sl1 ht]J' on 

the dorsal side . A. llus membranous, o!t n inod d. ith the fre mar 

cleft or ema.rginate . Juxto. usually absent . Certain d.1!1c iona of t H 

parts occur in the di! arent f 11 of th ro 11 con i red 

more f'ully llllder t £ o llowing di cm.saion of • 

Prodoxidae: (P te VI, !i a . 1 and 2) o! thi• r ily • 

a modification of the fir t t o d~•cribed in tbs oropt ry e . The 

te n 1 rBduced and. ohort ned and o a a narrow hood, and ii wit out 

ith r a.n unoua or gnathos; thG Tincul 1• T ry long d in th to of an 

eute V; the b:lrptt are spoon- . ped or ol 

ChiUnou tuberclea on the outer margin. f.r 

tly poau 88 

meta 1s bsent.. 

Spooiee exa..<nimd.: Prodoxus quinq punctell C b. 
T tioul~ al Z 11. 



f ily- res.embl tho 0£ the precedin" q t clo el7. Tbs te n iB q te 

:narrow and. in GOm:!) speci is provi d 1th a a ort uncu • T 

spoon-ahaped or digitate • OCCll.BioMlly t inn r margin 1 vid.ed and !orma 

a. short cla.vun . The anellue in several fo a the free portion v1d.ed 

into lobes and 1 ofton apined. 

Species exa.t'lin d: Incurve. a muse l•ll F. 
Incurvaria ~ lnlmili• Wl m. 
Pa ol nsia aoerifoli lla Fh. 
I aocorypha. med.ioatriat lla Cl • 

Adelida.e: (Plat v. f1 • l, 2 , 3, 4, 6, and g) I n structure thi1 

t ily is quite clo ely rel ted to th$ prec&ding prob bl7 vins b en eriv d 

from a. Micropt ry d ancestor ot the typ describe in group V. In cert in 

'l'he family may be di tin s d y the following cbaract rs : T 1 d 

hood Uk:o • with or without gnathoe ; cua a.bi nt; Vincul v r:r l rge nd 

u ually long r tban tM eighth sto:mm under which it 11 ; it ii U or V 

ahap d often with a edio-ventr spine . 8 IS rt 

apoon sha~ed, a.nd the inn r ia often adorn th scobi te or apino • 

pl ate • Th te structur s anticipate s 11 r on a found in t rpea o! the 

Helioaelid.a.e . Th bas s o! the inn<! re so ti s !ua d to a • 11 

juxta . Aedoea. • o. long , thin , chit1nized tub 

t tho 00.sa nd armed with a t in.al spin • A.nellus membr oua , of't n with 

•mall •pine d a lobed or te f e , portion. Tho f 117 mAy be 

divid d into at l t thre •• but inaut!i-

cient ter1 l · 8 at hand to llow thorough orking out of th speciea on 

t hio basia . 

Specie e ined.: Adel viridella Sc • 
.Adela ridin ell Cl • 
Adel sept ntrionell Wlsc. 
N toi l a e Zell . 
N to i e s e 11 k . 
Cerom1t 1a hlberg1 Zell . 
Le;"prom t e lla Schiff • 
N mop~ra tdamnella L. 



.. 4 

Uept1cul1 e : (Plato VII, £1 > • 4, 5, d 6) T 

f ly resemble t '10 of the prec ding v ry closely 

deriv d f'rom them. Th ts n 1s &hor~ us ll 1th 

ell chitin1zed pthoa. cou;>osed ot t o later 

or a simpla trilll ver e pl to . Vincul 

lator l margins expand d giving it n 

with the pie s ou.tely pointed, or cla 

articulating ; hind 

nit li or thi 

bly n 

trlani!Ul r cua, and 

te, 

t 

oe . trian 

l n a eetin and 

tra.nstilla . A doea s extre ly l rg , un lly t o•thir 

entire nitali and quit bro d . It 1 o t n rmed 11th 

1 lon 

ohitinized 

th 

tron • in •· 

Ana llus m mbranoua , ocCD.sionall7 ad 1th ~pinea acatt re ov r t 

surface or in a eri 1 round t mar • 

n ire 

into 

rg1n.: t• spine like proc se• . The pre ence of both tho a d uncus • t 

vincul epa te thi t fr t 11 • 

Speci emmin d: • 

Ileliozelidne: (Pl to VII, • 1, 2. nit lia ot th11 

t ily r eemble tho e o! _the nus Ceromit1 of t f ily Adelidae, tro 

which th y he.VO been pro bly ®riv d. 'l'h c r cteri tica as followa: 

Te n, hood.like i imou , absent i t a• present ; vinoul. lar , U- a d., 

and exten 1ng v nth so?lli e ; a fin r-11.lal or apoon- a ped. 

1th pair of pino e pl t 1 on th hioh y be firmly !used 

to 1t or 

petiol 

tad on a a rt p1•oceaa or tiole• . In Heliozola. t 1 

1 long an r curved t 

harpe pl"oper d £ore• d.o 

in the Opostegi • .Anelluo m 

round t fr•• rgin . 

1Jrin 1ng t p te to on side of the 

t n ency which 1o ore highly d.ev loped 

· lly with ro ot r ourv d apin 

ion t hin tt vily c itinize 1th 

• 

r 
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e rsibl te1 n ~h1ch in 10 op ci• 1 q t c lie t 

Sp cie e,;u:, ~· iJ.m:id: Hfllizela at 11 'l'r • 
.Antilpila 1sabella Clem. 
Coptodisoa pl nd.o 1tor ll Cl • 

a f Uy fin t • 

ot hich is quit. di tinot fro y ot r occurin t Acul te 

Tin oidea. d, al ho it hows o o the Helio 11 • it 

c hardly be cl oe d di ct deri tion. Th o r ct ra ar a follows: 

'l'e n, a rrow tr r hood th t 10 1 ter l a to ill , or & 

Ohit 1z a row ot toe on t •• n pr nt, 

ot t o ~t 1 te . 

! is tructure articul tea to th b nan 

bra.nous aedoea.~ much in t • 
d scribed in tl He ialiA • T 

tructu o this peculiarly fi d 

z d and. no l in t ructw • V cul narro d: q dr t , or 

Harp •• xtre modific· tion o! th t e cribe in lioz l • Tbt 

prop r 1a tly reduced in aize, while t a ino 

•nl rged and. b nt lo. e d on its tiol• o t l 

lo e . Anellua, m brano • T r 11 1 be di ded. into t o aub Yi• na , 

t on 1ncluJ.1n thoae apeci • • 1e nt nd t 

e oe bl'4.IloUG d t ot r r ct ra. 

As a. bolo the ation as to t r l tion-

ah.1p of t t Uy than t uth p r a d iu tion. T structure 

ot the a su gest that the f 11 ght be r 1 ted to the Hel1ozel1da• 

but 11 of the other parts re quit di•ai 11 • 'rba 1ub1titut1on of the 

snatho for a chit1nized doe gua 1n ao i la us to the 

r placern nt of this structur by a sus naori t H pi idae, but th 



- 51-

modii'ic tion i vid ntly d ., lope ~mtirely 1 thin t 

vineulum which or:: t oacurt in t I t 

ly. T qaadr t 

ty. in 

t ' epticulidae, but 

found 1n N&ptioul • H inrich (1918) , tro 

h re ext 

tudy of t l r 

of Opoatsg~ a.nd 1114 g nw~ fin it clo t 

ouU a.nd tho Ti c rii · • rom t atudy o! t 

it 111 be es n t at certa in re 

t Napt:t.c"Ul.ida& indic'ltiv·J 0£ relation , but !ro t 

of t Tisohe rU it 111 lso b a t t t r ii no 

riz d. 

v n a di tant rol~tion ip bet n t 1 ! ly 0 • It 18 unf'o r-

t te tbat Heinrich o it f hi ork t ich a to 

t olos ly r lc'l.ted to Opo te 1n t 1r 

A.deli hich t'urni h t int r.:ood1ate etep 

rUdae an Pro do xi 1 ci 11 • f li••· 
s 01 • in d: c b. 

1ng m sessea acul , they re d t t 1c 1. Ot r 

truoturea, ( 7r1ok, 1 95 and 1912) , iudic ts t t t ! 

to tho genus Bedoll1 of the Graci rii or Glyphipt • nit l 

obar ct ra su rt thi• l tt t~cul rly in t • or t; vincul 

th art icula.t ion tbs • n t pr enc of • Ci l1 d ir 

t:utta on the e1 th ste • •14 tro t r blanc of llu1 

to t a structur int e Helio li • t ly g nital c r ra 

in co n with tha oth r A.cul t •• The bif d te n whicn ocaura in 0 

P ciea lightly re e bl s t atruot in the Acrolo hid.38 an 

Tineidn. but thB bifed condition is rri d much furt r r eulting in t o 

lar rli ap enda. a hich no r 11 l 1n any ot t 0 t at d 

i n thia p per. 



oi s ind: Tise 
Ti o ria 
Tieobl'tri 
T1eoher1 
Tischerl 
Coptotrio 

c l • 

• 

This inclu• l.l o t r 11 a of t T io ~ bout 

thirty f :t v o ·e nt•d 1n ort i rico. . t 

highly a_ c1a.l1 d and o t be x pi opt • Th 

, Acrol p1i , Acrolophi 

th:t f th true tu in 

00 n and. vrith t 'fhB ap ci • lo of t 1r 

nit liA will b d dint foll .:.n ior .• 

Tinei . Thia f Uy !0.1. t e b 11 tor p . ctic • :/ l . ! t yp 

0 nitali which occur in t Tin oi • It y bo 
l 

f irly ll · efine d.i1ri ions 

sub!am1lie already tabli bed on ot r 
It 11 

difficult family to c cter1H a 1vi io s 

ult of 1 ver l l1M o:f peciali tion, 

as ~ ted t3'1>es . T moat a t1efactory 1 of the nit l ot t 

Y be obt 1 d by a discu aion of th e t · itbin th ir 

clivision1l . 

Division I: (P t VIII, fi • l-7) ~hi divi ton cont in• thoae Tineid.I 

co ;0nly c sad unct r the ubf 111 s Eriocotti ), d 

Crinopt r11 ollo . 'e n And 
1 

. 
hoo -11 • robably &t up of the ninth 1• 

no di tinct autur .oaterior ly bit d. 

Uncu not distinct a.lt.hou h the o terior margin 0£ te 1• 

ao tim produc d nd £0 tria.n ar lob J 1.e. thoa 



conaist of t • chitinized · b wb lOU 

or chi tiniz ct. Vinc:ul.· it or 't ut a ccws . Th fo 

of tho £1 CCU r1o from 1- 11 • • T 

rpe are broo..d 3nd 1 on ehtl: , it · l n r 

tho bacse o ... t out r margin , {Erioco4it1•) , or vi into 

cucul.1'18 nd eulu , (i.e . ~l r,/'Ci ) • ~ il i 1•!1 1 

•ot spec1 a ._na f o , a b rid behin t 

U$I lly mombrcmous , loped 

to Y •· r 

tly in i e nd. d re of c ti i a 1o 1 'at 

a J.1IlQ r tubo it • 

T 9rig:in of tbiu type of nitt'>l 1 if! cult to t • 
t 1sola.ted. £ro t ~ta. d Ao-.U " . 

of ered by h Euro ml ne t 

' llob tnra, n T • lo ic l rd. 

it d r1 tion o! ro. I. 

t d ot t ninth U or V- d 

• t 0 oon a • 
l'h1c. ·oould b l'iv d fro g 1 • to of I.it l lr 

crib in S b ti • 

T hig ye ec1 Uz of t hitt first ro 1 •• • Rhod.o t •• 
Apret , nd D eta a t tro ri 

ni. U. of t crolop •• 11ile t • 1 

Eriocotti tc., clo• to t 1s1on o t T 

thru t Solenobi • 

Diviaion II: (Plat IX, i'i • 1, 2, t 5, 6, 7, ' rut 9) s d vision 

1nc1Ud. 1 th 1ub-f liD'l'l pot111"1 , 10 b1 c rt 1d 

ena plac d by 0 ut. r i n t Paychi ff! O\t f o nsi ion . 

on on id: bet the Eriooott in and th P yoh1 1n hi oh 11 of t 
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tepa in nit lia develo nt ve been pre d, nd on tbo 

ot r betwe n tho Eriocottinae n t Tin•i in hich only a t• int• 

fo a ve boen p "8d. Th c racten ot th ro ficult to fine 

b use ot t:M id.e v riation. The nerali ed to • uch Solenobi 

r ble Eriocotth and Crinopt ryx , but the re •I c1al1zed o • are quit• 

distinct . Th tegumen 11 l rge 

tenda to b come narrow in the fo 

I t is ueually without unCU8 or 

d boodlilat in th eno liz d to 1, but 

r closely l ted to tblt Paycb1 • 

lt tbs l I p nt . 

The vinculum 1a V-sbD.ped d.or l~ OHHI I ehort. blunt ' 

or obtuse aacCUB . The barpea re eitbltr 1 oon 1 ped with 1 rt roj c ion 

n r th b ea oft outer rgin , or oo l toly divided. Tlw juxta i• ll 

developed in 005t apeci nd ia int 

or urroun ing the doeagua . I ts in• tre ntly b r ir 

of M.iry lob 1 . The do ia UI 117 lly in tboae to 

r 1 bl in t b8 Psych1 , well chitini ed d 1th little a ture . 

Division III: Thi• division cont in• at o! t 

:utbora in tbD Tine1 th th exc ption ot t 

includ d under Division• I d II . quit• 

alr ~ b en 

a of nit ia 

occur in t~ oup , hich ppe r to b t roeult ot t o ver ing liM• ot 

pec1 Hz Uon from to 1 r to Teic obi or Di c riai • 

tbas t a occur in t 11 b r t rre to aa 

A and B. 

Subdivi&ion •A•: (Plat X, ti • l-6) . In t a grou h i 

ot the Tine1 in which th ccue 11 ell e'f lo • 1 •• • 

Tin t of the ~orth rican 

olo 11 alli d ner such a1 

a oiea ot t 

d Ti1eola. Int 

th group the unau , a , de ousa 11 •xt 

13oth ot 

aubdi ii 1ona 

lud.ad. l 

not ot 

d 

l ot 

lo d a t 

in reduced forms uch 1 Oeno• and IIo atin the entire te en o.nd 1ta 

ture i roo.tly abbrevi t d . The A tr; l1an emu r< ro a 1a 
, 
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inter di te b t •en tho t o subd1vie1ona but nnot b con idered ae 

tr naitional f o b c use t is sepa tion on the basis of tho p reoenc or 

absenc of a ccue is hardly e. na.tur l on • It 11 poe ible that such r educ d. 

s Isohnosia., eeai , etc . , which I Mve placed. in th econd 11ubdivi-

ion may Mve lost tho ea.ccue thru r d.uction ju t a they have the uncus nd 

gnatho • Thao genera ar xceedingly difficult to place due to the ab ence 

of these structu e . Isoc ha. which has been placed by 1ome e.uthora ng 

t g nera includ d. in thi group boar more re emblanc to t Incurvo.rii 

e oially P r cle nsia, and 1• placed in toot family . The 1n 

thi subdiv1 ion is usually lin ar, quito long , nd •like . Thi rp I 

are u ua.117 spoon sba.p d or fin r-like . 

Subd1v1 ion ttB•: (Pl te X, !1 • 7 and 8; P te XI, ti • l d 2) . 

As al ad.y ntioned this subdivision differ from th forrrsr in tho be ca 

of the aa.ccus end in ha.ving the Vinculum usually enl rged, forming a 

r cta.ngu.J.nr , U- ha d, or e ginate plat • '.r uncus and gnatho1 abaent 

or reduced and the f o r 1 sometion replaced by aocii . T harp 1 re 

very tr gular , often with sp1nea and p roce ees . Tbs aed.oea 11 us 117 

l ar t tho base and. cutely pointed at the pex and often ab tly curv d . 

Ho eUa h1ch 1a placed in this ubdivi ion closely r s blee Di choriaia 

arul.Ateliot of Division II . It ~ab en ry difficult to cert int 

pos1t1ona of th .ae thr e nora. fro the nit lia be use th 1 a r so t 

int di.ate in t ir atructur bet en Divisions II and III . 

Divi ion I V: (Pl te XI , ti • 7) Thia divi ion include the t 

n ra. ~dri and Scardia, hich r usually pla.oed in the Tin 1 Thair 

p, nit 1 res mble t ose of t Aorolophi d they re p rob bly deri d 

lon th thi• r 11 fro a. to 

Rbodobatee of Division I . T ya 

aimil r to Alavo , Dryotopasta or 

char cterized by having bi!ed or 

te uncus • a U- haped vinoulum, an incomple t or rudim ntary gnathoa , 

and or divided harpea . These re la.r and irregular and ar 
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o pos d oft 10 or three lobes, t inn r on ao a torming a hook 
or proc 1 • The llua ie 1 ll nd so time 11th ehort 1p1n 1; 

and the juxt is ell veloped. In Sc rd it £0 s pl t which 

surroundu the o.odoaa • Th aa oeagus is large and lin r, sl1ghtl1 

dil ted at t.m ba s and oft n a d 1th s ll apines or t eth t t 

tern n , vesica.,prorr.inent. .ost of the spoci a of Sc rdi an r tbs 

tor going d scription, but Amydria is divid d into t o distinct grou 1 . 

The fi:r t O- these presented by the g not e etfNntell Cl m. 

fig . l~) po cso irr gul ha.rpee d. curved., a.cut ly pointed 1, 

arut tho s oond, ropr s nt d by r r1ella Dtz . (Pl t• XI, fig . 5) a 

s l spoon shaped la s nd a line r a do gus. 

Species md.: 
Division I. 

Di Ti ion II. 
( 
( 
( 

T laeporiinae: ( 
( 
( 
( 
( 
( 

( 
TeiohobUnae: ( 

( 

Solenobi 
Solenobi 
Tel pori 
Diplod.o 

ela.aino. 
Kear! o t tia 
Di sootona 
Dy 11a 
Euplooamua 

ooze la 

Diacborisi 
Teicbobia 
Atoliotiun 

z. 
yr. 

• 
ustria Tr • 
barella 
pronubella Scbift. 

ia erxlab n lla F . 
urella 

Cl • 

Stp • 

Fem. 

H.S. 
• 

• 
Stt. 
z. 
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Division III: 
Subd1v1 ion •A•: 

D1v1aion IV: 

ch11 
o r roh1• 

Tinea 
Ti 
Ti la 
Tri chop 

nopia 
tonopil 

nopil 
ionopil 

Xyle thi prllllir i l lA 
S to rpha in eotolla 
Oenoe b1br ella 
HoCX)&tin a curvilini lla 

Ho etia mi 
Iachno 1a 
Ti 
Tin 
Tin a 

esia 
Maes 

e!!re tella. 
r riell& 

boleti 
1'1ak lla 
coloradslla 

Zell . 
k. 
• 

L. 
H • 

11. 

Dtz . 

Wl.k. 
yr . 

. Zall 

H.s. 

Cl • 
Dts . 
F. 
Buac • 
Dtz . 

Acrol pU.dAe: From an e.,._IM.I.,·""' 

American species of th g n .A.orol ia 

nit lia ot the orth 

tblt uro 

hich baa alao been pl aced in the r ly by a authors it • 
the 

t• fro T1ne1 

1 ney oubt-

ful 1£ the n ra are to b reg rd.ed 1 

at a is quit aimilar to Er1ocotti• and t 

the Tineid.!le and - a b en plac d t re . Acrol• 

Tin 1da, I sahnoaia. and eelili , nd unleaa tu.rt r • 

sp cieG r v a l a dit'fer nt typ of ita.li it 

tM eaccus- a.ring IJ!ill81dae · ThO £ ly • o no clo 

Plutell1dae , vrhel"i om uthors 

Specie e ned: Acrolepia 
Roeal rat 
Roe l rat 

pl d tbe • 

• •al 

Di aion I ot 

a t e d: c•ci 

nation of t urope 

o of 

ttinity 1th th 

Aoro1ophid.ae: (Pl t XII, fi • - 7) The_ ch r cteri tics for t 

senit lia of thi f ly re much th s a in Divi ion IV of the Tin 1 • 
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T 'UnOU ie ua.lly bifed, but th t 

fused. The ha o ro Poon ahap d 

ortio a r o!ten rox ted or 

n 1vid d f o a 1 on a ped. 

or finger l oucullua d a ola te or oint•d cculut. T 

is l arge , slightl:y bulb 11 at tm ba e, and l r eve ibl• vesic 

hich bears one or mor stron spins (cornuti)• oo io 111. t termen 

1s a.cut l.y' pointed. Th:!t n.nel ua is unc tin1 d but I d With 

op the juxta is rudim nt ry or b ent . Tl r rth If. CiH 

hich re scribed und r a ser1 of n w sin (lS 7) , •re 

ter combine under the ori l nus crolo nua cDanno h 

(1917) . From a.n e 1.Mtion of tbs I I ad vi ra 

d Acrolophus ehow no diff renc• in enit 1 oth b•1%!8 subj ct to the 

same vari tions • and nono of th r ma1nd8r of 

e in d pp r ,,,.t all 1 t111ct . In :f'act , h in 11 

r vision when 8 tM.t, •t I , l on the ulU: te I ntl 

of th bodie 0- the ma.lee d apoc iea , 

altrough c rta.inly not en • ntioned 

th type 0£ genitali in thi ly 11 inei • 
both of hich ha be n d ri d fro t tir t d1 vt11on ot t 17. 

In fact , it ha be n difficult to plac h inte diat• fo • .A 

~nd Dryo topo. ta, and if' it • 

vennt ion and. uth rt of t 

ot 'o the c 

crol phi 

r . rd.Eld as a :t'ifth roup of th• Tineidao . 

ciea xom1ne~: A.crolo hua 
• 
• 
• 
• 
I 

• 
I 

ti 

• 
iathus 

t f ily co cl 8 1ly b 

ra) • 
• 
• 

pope • 
barneai r • 
pl 1frontallua Cl 

rt1 llua G • 
totii Dy r . 

p ctellus Bak. 

(Pent) 

ng 

• 
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In t figure illu tru.tin t g ni tali of tbi f ly Acrolophua 

mort1pe ll (P t XII, fig. ) aer a to illuotr t the genotyte for 

both Anaphora. and Ilypoclo in bich I • e no ditf r ce; and A. pl 1-

ront llus (Pl te XII, fig. 1) Bho t t in thos s ciee oi 

Acroloplr.lil, hich hav th 

e.cut cl·vus . ost oft 

B 1vid d d t • culua produced to form 

ined b lon to t first type. 

Paychid..1.0: (~l t@ IX, fi • ); P •XIII, fi • 1-3) Tha enit lia 

of this faz 1ly a already ntioned a dit'i tion o:t t typ daacribed 

int Tel porii Di nion II), t ne la11na, Dis oc-

ne., and Dt eia £orm1n the inte di t fo n t t .. 1c 

Tela portidl 1md uoh type a Cl l1 and Eurycytt rua of the ? ych1 • · 

The Auotr lian g nus Ellaaoptila 110 r reaen d.ie.te type bu\ 

ea to constitute an 1ndepon nt line ot g nit apeo1aliz tion ch bat 

pre erved y tendsnci s in co ~on 1th tbs .Acroloph11ae and Coaaido.e . 

Strand (1912), &\l8ge ts t ly 1 not 

exa.mi tion of speci a fro all p rt of t 

n ou one• Ela eoptil bein t 

hyl tic, but from 

fin 1t 1• a v ry 

Since t Ptyc 

have ori na.t d from a nor iz•d "'in 14 tor, the 

, it i not 

th th latt r . ~ 

r1sin to fin in 10 1peci • t nd.encie• in co n 

n 

lon t and r• l hood. ich io ao ti 1 te 

at tbs pex. Vinoulu:n lon d rro· 11th n Jttre ly lonB aocua . 

Harpe vary ll , emarg te or 1 d t t ap x o t n f o 

aac c:ru.l ua . Ae gu.s Tary r and lo wit bul 11 b a 

and funnel ha: d te n . Jwi:ta 1tinh 

Sornetirnee t incul and. tr •till • l t ral.11 fo ring 

ro'Ulld t ho a. doe 

largo p t ith 1 ta 

a.vily c tinized and f'o a 

lobes. The extr e elon tion of t genit Ua. and t mod1f1c tion of 



t et ht4 st mum s 1ly ro t of t or11 

In so t o th t 1t101 l fo ho v r 1 .e . Dy 1".fott1 t 

1 at ch'. r ct'3r do not , ly. 

S cies X!l.'lli . ( tr . ) 

Co ai dae: (Plate XIV , fi • 1- 5) Th eni t lia. ot thi £ 1ly c bin• 

tendencies from tho Tinoidae and llopi lidA , but a cloaeat !1nitie 

With the Acrolophid/l.o . T 

or bifed uncus ; the gnatboa it u.aua.lly 

1B poorly d v loped. The vinculum ~11 

The edo ae;us ia l 

oocaa1ona.lly it is cut ly point • ~ 

lon tudin l plica ; t j t 1 

teral procosaea . Th b es of t 

are cloa ly associated or fua d , 

part a in th H pialida.e . 'l'h s1 • 
of t dorsal process hich occur 

and odlilm 1th ... ,, l• 

res nt ltho the din ortion 

11 U or V- s p 117 

l ge le . 

a bro n ; 

llu.a i• m ranoua otten Uh 

ir o! 

11 r r 

lid.a, Gor pia . T 

pre iling a plicity of the rp a do and vincul indic tea a 

t ndency on the rt of this f 17 to ret in ener lized c ractera 

tlwl tho e described in tho hi h r T 

ti a illustr t1 thia f ic (Pl t XIV, fi • 3) 

P aenta a highly specialized tn , in hioh t llua 

r duced a.nd the unou inclined ventr olo ly ro ti th gna • 

Specie xamined: Givira 
• • 

Zeuze L 

" • • 
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Species e iined ( Eudoxyla atrix 
Hamilcara r scul Dy. 
Cosaula ma.g:nifica. Stkr. 
FaniA nanus Stkr. 
Comad1a bertholdi Grt • 

• henrici • • n l rd ti B d nj . 

" dolli B and BenJ. 
" ubte i:nat Band Benj. 

Acossua ore Stkr. 
Prionoxy tus rob1n1 Peet. 

Superfamily Eucleoid.ea 

Limacoidid.ae (Cochlidi clae d Eucl id.a.e): (P te XIII, f 1 s . 10) 

The genitalia of this t ily are inte di te bet en tboa of tbl Coasid.a• 

nd galopygidae . The t n 1 much 11 t hat described tor t be Co a 1 e, 

although the unous is usually lon r, ore aoutely pointed, and the 

of the gnathoa ar fuaed to a centr 1 plate . The vineul 1a usll4lly quit• 

long and without e. saccua . In Cama bandura. (P t nII, tig. 9) ho ver, 

tho vinculun 1a narrow and has a broad slx>rt • cous. T harpes are spoon 

aha d either ciivid d into a valvul and saoculua or with a short 1 in• 

on t outer rgin aa in the Er iooottinae . T anellus 11 uaua.111 he v1l7 

spimd or ooc ionally completely ch1tin1z d fo a tunn l roun.i t 

G.edoe gus . The juxta 1 s 11 r to t t in the Eriocotti • Tht do 

11 quit lon th a lar89 avily chitinized bulb-lika ae; the ta en it 

so Um a?Tll$d with oornuti . The ori n of th nit ia appe 1 to be tro 

a very generalized Tineid ceator nd the f jori~y 

ot Tin id t nd nci 1 lthough t bea a so re blancea to the Hepi lid. 

t ;ype. The f igures of Coohlidion avell (Pl te XIII, f 1 • 6) and ucl 

delphini1 (Plate XIII, fig. 5) illustrate t type which r 111 int 

Uorth American nd. Europe peoi••• hil Het ro ne (tig . 4), 1croleon 

(fig . 7), Mir s (fig . 10), Stora (fig. 8) , and (f1 • 9) illuatr t• 

rious lines of dif ication. The latt r three r of int reat be u • 

Of their roe blanc to certain 

(Plat XIV, fi • 6 and 8) . 

, (Nor :pe and Tro 1 ) • 
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Spocies xam1 d.: Coohl1d1on n .) 

" 
Lima.cod.ea 

II 

le 
II 

• • 
Metofo 
Ado no 
Lithacode• 
Pao rdi 
ticroleon 

?feaera 
Seto 
Susi ca 
ir 1 

Canis. tr ) 

.. elop11QdAe: (P t XI • :f'i • 6-9) tina - t ia 

f ily pres nt t o widoly separat d lines of c1al1zatton d a 

t author ha.a been unable to e in• m.a.teri l tro calitiee ot t 

1n Nor h .America th family relation hir: ha be dU'ticult to r 1 • 

Judging tro th9 mat rial t hand hey a de1•iye 

£ nate t1P8, po sibly BiirJ.le.r to ln ro a, but 

H· p ialid charact r • Th ,roUP may be sop ted into t 

ri ti 

d 

diviaion , t 

1'1ra containing tho enaro. ore.p nd Troai ( 1 • 6 ) cloHl.1' 

r a blin th Hspialida.8, and th second. cont •ining 

( 1 • 9) Jhich ow l1 ttle re e bl xc•p 

ibly t D c ridA• (fig . 10). Th fir t 1• o ra.ct 

a rt t gum n, a rud.i · nt y unou1 and 

vincruJ.um 1 which 11 well chitin1 ed. n r t 

tbo1 , and 

t the lateral angles . Tl» I d1vi d into 

d a cla.va.t or triangular cculu • 'r cucull 

te n while the eaaoua 11 1011dly fuaed with t 

(fig. 6) practic lly the nti 8 ten d o t 

l -· 

artic d to t 

11 ; in l . n r 

llu only th 

L\ 

a 

co ta.l ngl b :tng articulo.t d to t t The an llua 1a lar usually 

Y1ly ch1t1n1aed nd t juxt o a p to occupyin t ntire o-

ntral portion of the g n1ta.11a. T 
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usually a.l"m3d ith a.n apio 1 spine d hA1 at le at on a in on the 

vesica. The s cond group 11 chAra.ct r1Z•d by a complete separ tion ot 

the cucullus and aaoculua of the harp•• t t tbD to er valvulae are ttaoh-

ed to th tegumen near the unaus and the latter retain their ticul tion 

with the juxta. The eocci are often greatly reduc d and fused 1'ith th 

vinoulum. Th uncua i plac d on a large bas l p te hich 11 entirel7 

1eparated from th i gmnen by m mbran • The t gumen ie enlar d and tonna 

a broad hood. Th edo a.gua is much like th.et in th t ir t rou.p except 

tha.t th vasica is a d. \dth a n r of small cornut1 . The fusion o! th• 

ha?'}.ies with the anallus and t o p of t nc:ul n int 

firQt group places this aerie• wry noar tho Hepi 11 d the • cond 

may be cona1d red as a d velopment of the fir t . Sino• theM 1t • Hepi lid 

tendencies are ebo.r d by th 

that these tv10 f ilies and t 

co 1da.O and 13ombyo1 , it 11 very 11 l.y 

e galopy dao rep re sent t r• ts ot & 

broken serio hich once connected the ia.li nd the Bo:nbyci • 

Species examin d: Uor p• t n•r Drue• 
• virgo Butl. 
" ortna PP • 

opy operoulari• A. and S. 
• b1st• Dyar. 
• btteropunct B. d D. 

La.goa cri ta P c • 
11 pyxidif•ra A. and s. 

Daloeridae: (Plate XIV, fig. 10) Thi • l and im1C{U9 f 11 1a 

represented in North .America by a aingl• apeci•• exhibit• a c:uliar n1 l 

cbara.ct rs as a.r found in th v tion and la" l bita . Tba ha H • 

greatly reduced and the saccus 11 fused 1th the anellua d vincul on 

tbs dio- ventral line hil• the cucullua in indi•tin ab.9.bl7 fua d 1th 

the t gwnen forming a i:air of dora l ear-11k:8 lobes. The tho& 1• 

rep s ntod by a i;air of triangular eetose lobes dwith a errate rid • 
the 

The vinculun is small and. bears a long saooua of /type eimil r to that 

described in th Tineid.ae . The doeagus is long and l1 tly chit1n1z•d· 

Tha status of t he £a.mil1 is diffi cult to dete ins from t nitali , but 
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it se ~s to be .o t clc t but .. d 

Ti .3id-U.. Vit OU . t a.co 
Hy Ed • 

ciee exar.tine le r1doa 1n nit • 

Sub£BMi ly Bo bycoid 

T only fwrilieo o.o thb ro , thl.ch oho o o e it 1 .1 1Uea 

. 
With th T)ri ti L pido 1, r • 

alre d.y nt:ton bot 1 of t t•d or r d 

with the wet , a o · cter not d in t H pi 11 

. lop~rgi , et • T t: vincul 

d ,. loi:ie n t Ti , w le th 1ghth t 

ot 

o~ rticul r im ort ic nd r1 ! o. t y • to tr 

t t'1 o I.a.co <> chirodo Grt . (Pl to XlV, i . 11) d Do by1 ri L. 

(Pl· te XIV, i • 12). 

Ort . 
ri r. 

CONCLUDD G .ru:;JliauJ.<..., 0 ~HE R"LA IO SHIP 0 

S . ..IJDY OF THE G If.ALI • 

In tt t to tio r tio 

nti 1truct bo e ll s the biolo 

con 1 re • ~1• nti ly b yo. co 0 t 

fort pri 't1ve L pid.o ter but 

•tudy o t ir genit 11 wit t 

• o a ro ot 

b 

rt • 
obt d fro 

br or ra in otb:t p of t ir to biolo will ntri te to 

t • tot 1 of our c nc .1n t ~ lo rq t int• ati 

in eot • 

ur eo ri on o t ruct 

bed re entatiY 1 o! .., rioua msect or ere th thoao ot the apidopt r 





PHYLOGENETIC TREE ILLUSTRATING THE RELATIONSHIPS OF THE FAMILIES OF 

PRIMATIVE LEPIDOPTERA AS ASCERTAINED FROM A STUDY OF THEIR UALE GENITALIA. 

A""'1o.".;\ ~•t 
f\(.o\o\'\...' A.>'- ~ c:.•TA \,~c r5"f"'°'~c\.n.~ 

l o\ \\ on t\•e u 1.. · I ' 
~ \\ "-r ' a •G\oH. 

LEPIDOPTERA - ----- ------- ------ ----
-- -- -- --

TRICHOPTERA 



* 
ro bly 1n 0 in to or t r1c 

t r Int •• t 

d l• n, c d of t 1tbo 

01; a 1ch 

ted 

to t 0 t ut or 11 tl.7 

c t1n1zec1 juxta; or l1 

• .All of r• • 1 t 1 17 1t in 

t 11 ntio d. 

co h• 0 •ic • 0 1 1 

t c in 

t ot 11 b r1 cl 

liH ot our • 

1l r •a 

at on br ot 

t t t 

t 
tic 

t 

h 1n 0 b cco t• • • 

re 

r oco ti 

of at 

•d t • t bl• 

t clo re , 

ro c c-

r 1 c th bo J • oi bu • little 
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dir ot conn otion with •it r thru tr naitio l to • Con q ntly t 

••ri • 1 d ri d ro t oint ot co n ori n ot t~ H 1 11 • 

nd Tin oi hich • t clo••l1 lli•d to t 

Hepi 11 • thru t , a inclined to tbl J •t• . 
T hich re quit• iaol t•d re tentat1v•l1 pl ed in t 

cent l ortion ot t tr • thus •ho in t ir r l tion• to bot sid.81 . 

In conatructin t phylo n tic tree t rul laid do by :Bu ck 

(1909) en tollo d . T •I to VI, pr aent t • 

l r r grou a 11•• into hie t pr tiv L pido ta 

been ividad in our pr vioua diacuaaion. All o! th t 111 • or a 

t iliea, which ori ta trom on of t ae in br obi• re 

a ae r te eyat tic entitiee vin co on ir ori in• r 

in ic t d by th oaition ot t b ea ot t ir reap ctiv• br 1-1 and 

ir d• r •• o eci liz tion by t ir v rti l •l ~ tiona in t 

Thus t Prod.oxi , Incu rii .ld.811 re riv d tr 

tor h 'f attained t 0 

dh r nt linea. 1 

tro t cul t a toe tbl 

h hi r 

on t ot r 

• t (Pro xi I ur ) ch 

rea ble in cert in , but t 7 t. 

a non- ul • 0 

•ntir 17 t• 11 •• 



1 ti io of 

H 1 o 

•hi ot t 

Dr. • 'f . or 

ot 

c 

0 

r l t.ion­

ot 

ir ct.ion 
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rly p t o th1 01·k. rgiM and c 

ot t hit tudJ r t direction of Dr . • A. R11•7, to •hom 

th 11riter i tleeply in bted for lue t1 11t p .r onal. au rv1 ion 

v l bl critici • I al o p,r toful. yr1ck, ltr d. 

Phil tt , Cor liua B ten, 0 car O C rl li 1nrich, tor 

impor t s ations an cr1tic11 n ch t y have • in con11. ct ion 1th 

oup included in this per. 

on hich tl preaent tudy s d. thru 

tl» court Yo! y ciali t1 trom lar c tio l in t.1-

tution • For t ift lo ot t , without hich th• ork 

could not b: ve b n oo l t• • I a esp ci lly 1n bt d. to Dra . J . c. 

Bradley , • T. • t'or'b t J. , Corn l1u1 Be~t or. P. 

Engel r t , Au t Buack, . n. ll, .A.. Philpott , A. J . Turn r , .Hud on , 

rne1 , R. J . Till rd. , A. • Br un , J . c. ure , 1ar1. C rl Heinrich, 

• H. Benj 1n d. V. Lo C rt . 
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p I 

0 !DAE 

ototheo p tro 



l. intricata 

4. no,vazealandiae 

a. sexnotatus 

3. austral­
asiae 

5. eximius 

hectoides 

2. libania 

6. metellus 

9. petrosema 

Hepialidae and Prototheoridae 

Plate I. 



PLATE II. 

,;IJPIALID "' AND SARCJ '""ID 

1. Hapinluo lupulinuo L. 

2. Hepinluo hul:lUli L. 

3. Pori lk . 

~ . Trio to labyr1nthioa Don. 

5. en hamndelpho. .oyr. 

6. :neotirohao loxoocia 'oyr. 



Plate II. 

r 

1. lupul.inua 2. huculi 

3. ruscomaculata 

5 . hamadelpha 

Hepialidae and esarchaeid a 



PL III . 

1. ~ b tine Aedoo uc ro ov d. 

2. s tine a nt l torol vio ot r ht side. . 
Lilt us of tcr;umon. 

4. t inco. doroxo Lnteral vi or l rt oido, e oooc;us 
rQmoved. 

s. ioro tcryx c 1th 11 L. Latorol vi of l ft ido . 

6. ioropteryx roth nb chii oy. tus of tee en. 

7. ,. tincn calliplac oyr • Ventro- lat r 1 v1o of ri ht eido. 

o. .. batinc odor yr. odoo uo r vod. 



Plate II . 

1. chrysargyr a 2 . incongruella 

4 . doroxena 5. ca lthella 

6. rothenbe.chi 

7 . calliplaca 
8 . eodora 

~icropterygidae 



PLA1 IV. 

CRO E .ICC I ll!D~ . 

l. oropt ryx thunborgell • 

2, icroptoryx nrunooll So . tor l vi or rieht oido. 

3. yri uriorinolla om. edoe uo ro~ovod . 

• Erioe oe purpurolla Stph . Lntorai vie of left oide· 

5. omonic oubpurpur ll • f otuos ll ell . 

6. oc nia u oulell tt . 



Plate IV. 

l. thunbergella 

2. aruncella 

. ,,. 

~ . auric rinella 

4 . semipurpurella 

f>, fastuosella 
11nimaculella 

icropterygidae and Eriocraniidae 



PLATF. V 

AD LIDAE A?!D I?'CURVARIIDAE 

1. Adela septentrionella Vil.am. 

2. Ceromitia wahlbergi Zell . 

3. Nomophora s amm.erda.m:nella L. 

4. Ad6la viridolla Sc . 

5. Isccorypha mediostria.tella Clem. , Eighth somite included 

6 . e:natois annae Zell . 

7. P raclomensiu acorifoliell~ Fh. 

8. La.mpronia praelatella Schiff . , Left harpe reversed 

9. Incurvaria muscalella F. 



Pl te V. 

~ 

I 3. swa.mraer d"!.!llell:: 

1. septentrionella 

2. wahlbergi 

4. viridella 5. mediostriatella 

8. praelutella 

7. acerifoliella 9 · muscalella 

Incurv rii o and Ad lid 



PLA1 I VI 

P OD XIDA , 'l'ISCHEP.IID. E1 D OPO TEG?Dt,E 

l . Prodoxua quinquopunct~lluo Chamb. 

2. o aticul ?.oll. 

3. Tiecheria mnlif oliclla Clom. 

4 . Coptotrich zellericlla Clom. 

5. Opo toga. o la.ciolla Tr. 

6. Opoot a nonstrigelln Chamb. 



Plate VI. 

1. quinquepunctellus 2 . alba 

3. malifoliella 4. zelleriella 

5 . ealaciella 6. non!ltrigella 

Prodoxidae, Tischeridae, and Opostegidae 



Pl, - VII 

Ioz-uDA A ·o PTIC LIDA.:\ 

l . C?ptodiecn s lendoritor ll Clom. 

2. H lio1el otan lla Tr. 

3. Antiopil ioab 11 Cl m. 

4. Obru e ochr raeciell Chn.~b . 

5. cto demi pop 1 lla ok. 

6. 1 pticul Oli?l{,crl .delle. Kear!. 



Plat VII. 

1. splendoriferella 

2. stannella 

4. ochrefasci ella 

3 . iaabella 

5• populella 
6. slingerlar.dslla 

Heliozelid e and epticulida 



PL T. VU! 

TI ·IDAE 

l . ryci~ ( 'ya todo ) h liocharoa oyr. 

2. ryci o oo ~'oyr ., ight hr:.rpe 

3. riocottis tuacanella ~ . 

4 . pr t p r doxclln Dtz . , AedoenQto removod 

5. hodobat e polli lpellua Rb . 

6. Dyotop ot y 11 Kearf . 

7. Lypusa urell r. 

) 



Plet VIII. 

2. eaxosa 3. fuscanella 
1. heliochE.ree 

5 , pallipalpellus 

4. peradoxolla 

7. maurolla 
6 . yumaella 

Tineido.o 



I "l'JD , ( 

1. 

Plate IX . 

1 A 

nrf ottia o.lbifaacicll ern. 

2. olenobia lehella Clem. 

3. .h li rileyi Beyl. 

• 'cl eporia t bulos qitz . 

5. 

6. Clo_ . 

' • uploc ~us dol · neoi e.g . 

teliotum hungoricEillwn Z. 

eichobi verhuell lla 3tt . 

I PSYC ~IDAE . 



Plate IX. 

2 . ralshella 

1. nlbifasciell 

3. r ileyi 

4 . tabulosa 

5. lueubris 

6 . vilo.tella 

7 . dela.gro. ei 8 . hunearicel urn 

9. verhuellella 

Tineidae, ( Telaeporiinae and Teichobiinae ) and Psychidae 

--~-~~~~----------------------· 



PL X. 

TI ID ' 

l . Tinoa pellionell L. · 

2. rarohis auatrelaaiolla Zell. 

3. onopi doroistrigello. Clom. 

4. Xylcothia prunir ello Clem. 

S to rphe inoectolln . b. 

6. Oonoo hybrornolla Clom. 

7. Ho <is tie. iaoccrioto.tella .,ell . 

e. "oeoi vinculelln n.s. 



Pl te X. 

2. us r 1 adolla 3. do r sistri ell 

1 . pellionella 

4. pruniramiella 
5. insectella 

6. hybromella 7. miscecristatella a. vinculella 

Tineidae 



PLATE XI 

Tl •ID t.I' ( SCARDlI E A NDRIIN .!. ) , A~'D C OLEPIIDl'\E 

1. Tine xyetidophora cyr . 

2. inea is llo. Zell . 

3. A~rolepia incert lle. Cha.ob. 

~ . .Amydri o f renatelle. Clem • 

5. ydri reorioelle. Dt1 . 

6. r.e.rdi bol t . . 
7. Seard.:!!. oolorndolla. Dtz . 



Pl t I 

1 . xjstidophora 2 . mise1 le. 

/ 

4. ett enatella 5. margorieolla 

6. boleti 7. coloradell 

• ( Sc rd!i and .ydriir. and Acrolepiidae 



1. 

2 . 

3. 

4. 

6. 

1. 

. XII. 

PHID E 

~crolophue plwnif rontelluo Clo • 

Acrolo~hus ( ulepiste ) culifer .lam. Aedoo eua . 

crolo huo Crtholophuo ) v ri bilio lsm. 

crolophuo ( ypoclopua ) mortiponnelluo r.rt . 

crolophuo{ ulopiat ) ke rtoti1 ~yar . Aedooaguo. 

orolophus ( eolophuo ) puncte~lu Bak. edoe gus . 

sthuo gi ao ( Peru) 

~ ............ ___________ ~~~~----... ' 



1. plumifront ellus 

5 . 
kearfott i 

4 . mortipenn~llus 

7. gi gae 

A.crolophidae 

6. 
punctellus 

Pl t e XII. 



PM XIII 

PSY HID . A LI CODJD 

1. .. urycyttarue cont .d ra.ta Ort., •i'·hth so :lit included 

2. yrid~pteryx epbe o efor ia Ha . , E:chth somit included 

3. las optil urn. 

4. Hetero on as lla "chiff . 

5. uole delphinii Edv. ~ .eooJ gv reMovou ru'ld rir.ht herpc cut !>ff· 

G. Coe lidior. v 11 

7. ·~1cro:teon lo ip lpis tl . 

8. Seto nit n ., ntr 1 portion ot edoe us cut out . 
9. n e. b r.dur lk . 

10. iroea fl v ooeno i~k . 



Plate XIII 

3. microxutha 

l. confederata 4 . asella 

2. ephemerae!ormis 

• 

7 . longipalp"s 

5. delphinii 

6 . avellana 

10. flave scens 

Psychidae and Limacodidae 



COS5ID 

PL • XIV 

.G 11.lPYCID E. D LCERID ., LACOSO' D 

1 . ivir muciduo H. ~dw. 

? BO IDYCID • 

2. doxylc. striJt doco.eus removed 

3. Coeoul nifioo. Stkr . 

Oivi ~ 

5. 1.oua ltistr' ta 

6. ten r Druoti . 

7. ~epp. • Aedoo 

a. f, oai obsolo ns Dy. 

9. 'o nlop;rue o roularis 

10. cor·idoc; 1ngoni 

ll . I.acooo chirodot Ort . 

12. · oob:1x oor·· L. 

• I oe; n o.nd uncue 

r., unouc, g thoo and juxU 

us 

s. , Aedo ·~c ro vod 



Plate XIV 

). . mucidus 2. strix 

4 . cleopatra 

5 . multistri~ata 

ovina 

6. tener 

8 . obsolesc ns 

11 . chir idota 

10. ingenita 12 . mori 

Cosoidae, 'eg lopygidae, D lceridao, Lacoso:nidae , nd Bombycidae 
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