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I'HE STONEFLIES O F  T H E  GENUS PELTOPERLA. 
'{I- JJlRfES G. KEE1)IIAbI AND LUCY W. SMLTH. ITHACA, N. Y. 

?'his obscure genus of stone-fiies is of wide distribution in 
North -America, and i t  includes a considerable number of species, 
only ti\-o of which have hitherto been made known. The type 
species P arcuula was described by the senior author in 1899 in 
the -proceedings of tlze Biological Society o f  l.T;ashin::ton. However, 
speci~nens of both adult and larva of this species had long reposed 
in the Cornell University collection. In 1907 Nathan Banks 
i1escrii)ecl a second species, P. mifzor, from British Columbia. I n  
191 2,  Professor H .  Garnlan published an excellent figure of a nymph 
belonging in this genus in Bulletin No. 159 of the Kentucky Ag~icul- 
tural Experiment Station. This specimeil was from a rill flowing into 
Straight Creek near Cary, Kentucky, and was labelled "An Un- 
determined Stonefly nymph, (KO. 3)." 

Llean\vhile specimens for study have been coming into our 
hands from various quarters: from Ramapo, X. Y., contributed 
by Slr .  \T7illiam T. Davis; from Black Mts , N. Carolina, loaned 
hy I l r .  \Yilliam Beutenmuller; from se7-era1 localities in Georgia, 
collecrecl by Dr. J. C. Bradley; from Nevada, loaned from the 
Museum of Comparative Zoology by the curator, Mr. Samuel 
Henshnv-. Thcre are also a few specimens bearing only general 
localir!.~ iiesignation from unknown sources in the Cornell Uni- 
1-ersir~- collections. and along with these a few nymphs from 
British Columbia, froin California, from Arizona, and from Wash- 
ington. I>. C. One species, described below as P. maria, from 
Pelhanl, AlIass., has been collected and reared by the junior author. 
So goocl characters have as yet been discovered for distinguishing 
this nymph from that  of P. arcuata, or from those of the other 
species ~rh ich  have not as yet been reared. This paper will there- 
fore l ~ e  limited to characterizatiotl of the adult forms. 

5ol~-l1odied stoneflies such as these make very unsatisfactor>- 
pirlrled specimens. They shrix el like prunes in drying, and, as a 
rule 1 h~ best cliffcrential characters offered by the genitalia may 
be msde out only by boiling and softening and expanding the 
;pecin,ens Thc colours fade hopelessly, either pinned or in alcohol. 
Our delcriptions of colour mill therefore be useful only in so fa r  
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as they indicate general distribution of the deeper pigmentatioii 
areas. 11-hat is described from pickletl or inuinrnified spccimcns 
as yelloxv may have been green in life. 

This genus includes species varying from 10 nim. to 20 inm. 
in length, and from 18 ~nrr-I. to 50 mm. in expanse of wings. I t  is 
characterized by the possessio11 of but two ocelli, by having a 
broadly depressed body, short llcad retracted under the front of 
a wide prothorax, long antenna, and very short caudal filarneat. 
that are often hardly longer than the abdomen is wide. Thc 
venation of the wings is characterized by numerous costal cross- 
veins, a short sub-costal vein, not reaching the level of the cord. 
and the branches of the T-ein Cu 1 appear to spring from its anterior 
sidc. 

Nymphs of this genus, so far as observed hitherto, live in 
spring-fed rivulets under stones. About Ithaca, N. Y., they are 
not uncommon in such places, and they are abundant in a small 
southern tributary to Enfield Creek near the mouth of the gorge. 
The nymphs are unique in form, having a wide thorax, broad1~- 
rounded and covered with ail appressed pubescence above. The  
abdomen is narrower and rather short. A few long tapering gill 
filaments protrude backward singly a l~out  the base of the legs. 
both dorsally and ventrally. 

Nine species are here dcscril?ed, of ivhich seven are I~e l i e~~cd  
to be new. Only the adults are charactcrized, and, unfortunately, 
but  one sex is known as yet in the case of several of the species. 
The accompanying plate will cloubless servc better than the dc- 
scriptions for distinguishing the specks. The drawings of genitalia 
and of the disc of the prothorax have all been done on uniforin 
scale. They are the work of thc junior author. 

Two very distinct types of male genitalia occur in this genus. 
One is represented only by a new species from Kevada, Peltoperlo 
thyra. In this, the 9th abdominal segment is abbreviated almost 
to cornplete disappearance on the mid-dorsal line; the mid-ventral 
callosity is a mere crescentric transverse ridge a t  the basc of a 
deep V-shaped suture, the supra.-anal plate is rcmarkably hyper- 
trophied, elevated, bent forward in the middl-, and armed with 
a pair of lateral expansions beside its knobbed tip (Fig. 14). In 
the other group, represented by all the other species of ~vhicl?. 
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lnales are known (Figs. 5 ,  8 and 11) the 9th abdominal segment is 
prolonged on the mid-dorsal line; its mid-ventral callosity is ele- 
vated on a clavate pedicel; the supra-anal is rudimentary, and the 
subanal plates are developed as a pair of upcurving hooks, whose 
tips meet the prolongation of the tergum of the 9th segment. 

These differences are so remarkable that  in any other oider 
of insects they would doubtless be used to distinguish genera; 
I>ut here they appear not to be accompanied by corresponding 
diffe ence3 in other parts and i e must agree with Enderlein that 
the remarkable differences in secondary sexual characters often 
found in a series of species of Plecoptera, otherwise uniform, are 
prohat~ly not of generic significance. 

There are slight venational differer,):es between specie-., in 
the nunlber of cross-veins in certain areas, and in the number of 
rerminal forks of veins Rs and Cu, b i t  in absence of a considerable 
series of specimens, we have no means of knowing how constant 
are the apparent differences, and our experience with such characters 
in this order leave us little confidence in their reliability. Peltoperla 
brevis appears, however, to l ~ c  the only species in which the radial 
sector is but  once forked beyond the cord. The differences in the 
lorm of the apex of the 8th vcntral segment in the female is prob- 
ably the most available criterion of the remaining species. Pelto- 
perla unna is the only species which shows no appreciable prolonga- 
tion of the apex of this sternite: P. dorothea, P ,  ada and P. nrcuata 
have i t  successively more prolonged and entire; P. maria,  P 
c-ovnelia and P.  corn ha\-e it successively prolonqcd and with a 
wide nlediall notch. 

The two species hitherto made known are not here redescribed 
!jut new figures of them are given in the accoinpanying plate. 

Peltoperla maria, 11. sp. 

I,e~>gth of female 1G Inm.; expands 25 m m .  
Colour brownish, darker on the sides of the thorax and apes 

of tlle abdomen. Head yellowish with a diffused brownish blotch 
on the disc in front of the occlli. Antenna: yellowish, paler for a 
distallcc leyontl the tn-o basal segments, which are thick and 
!:rownis!l. \flings yeI!ow hyaline with bro~vnish veins. 
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There are some 14 cross-veins in the costal space before the 
entl of the jabcosta, and seven beyond. The cross-veins in the 
median and cubital areas are 5 and 7 respectively. Legs yellowish 
Lro\\-11, not distinctly bicoloured; 8th ventr;ll segment of the female 
slightlv produced and broadly clnarginate in the middle by a shal- 
low wide notch. 

Type-A female in the Cornell University collection from 
Pe!ham, Mass., reared on the 20th of May, 1913, by thc junior 
author. 

Peltoperla anna, 11, sp. 

Length of male 13 to  14 mm.: expands 23 inm. Length of 
Sernalc 20 mm.;  expands 27 min. 

;\ yellowish species (possibly greenish in life), having inter- 
segmental darker areas about the bases of the legs and on the sides 
of the thorax. Head yellow. Antenna yellowish, slightly darker 
on the pedicel and on the apical half. Prothorax with pale brown 
marks just before the middle of the disc and a transverse brownish 
crescent close to the rear margin. Legs yellow, with a knee-cap 
of brownish-yellow on the base of the tibia externally, and the 
tips o f  the tarsi alsc brownish. Abdomen ycl!om-, with broad, 
half-rings of brown margining the ventral segments. A pair of 
large. I~ro~vnish blotches almost covers thc 9th segment ventrally 
antl the tips of the subanal plates are suffused with brown. Wings 
yeilo~x-ish hyaline, with the veins darker. 

The 8th ventral segment of the female show-s ill this species 
no elongations. The plate is cut squarely across the margin, 
and scarcely differs in appearance from that  of adjacent segments. 
;\t the base of the 9th ventral segment of the male, there -is a 
chitinized knob supported upon a short pedicel directed backw-ard. 
The apes of this segment is slightly produced upward jn the rear 
antl col-ers the bases of the enlarged subanal plaies, m-hich are 
pointed, and reach with their tips the level of the dorsum of the 
segment. Caudal appendages short, abruptly tapering: each of 
the scg~veilts bcyond the 4th basal bears a single, stout, down 
wardly directed seta. 

l'ypes--Male and female, in the Cornell University co!iection 
-\\-ere collected a t  Burton, Ga., (altitude 1800 feet), on Rlay 21.t. 
1!111, h\- Dr. J .  Chester Bradley. 
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Peltoperla cornelia, n. sp 

Length of female 18 Inm.; expands 30 mm. 
Colour bro\vnish-yell om^. Head yellow, except for an o1:icur-c 

11ro11-nish diffused spot before and bct\veen the ocelli. L)isc of 
prothorax pale bro\vnish, obscurely and coarsely rugcse. Legs 
\.ellon-ish, n-it11 the sidcs of the femora hro7r.n. -4 dark t~asa! knee- 
cap covers the tibiz, with apices of tibiz and all of the tarsi l ~ m n - n .  
Lll~domen entirely yellom-. Wings smoky-yellowisll, the \-ein. 
111-on-n, costal cross-veins closely crowded, there 11eing abouir 15 
before the end of the subcosta and 8 beyond. 

The 8th ventral segmeilt of the femora, produced 11ack:~-ard 
to cover about half of the 9th segment, broadly rounded oil thc. 
sides and very broadly emarginate in the middle, and a wide nctch 
that  is hardly more than an undulation of the margin. 

Type-A single female collected a t  Cornelia, Georgia, o:l the 
5th of April, 1906 (possibly the 4th af May, the label hearing the 
designatioi~, "5-4"). 

Peltoperla dorothea n. sp. 

Length of male 14 mm.; expands 21 to 28. Length of female 
17 min.; expands 28 to 30. 

Colour, pale brownish. Head yello~vish, except for a 11roadl>- 
diffused band between the eyes before and between the ocelli. The 
ocelli are some\+-hat nearer to the eyes than to each other. -111- 
tennz hro~vnish and distinctljr yellowish basally just beyond the 
2nd segment. Prothorax, nearly straight across the front margin, 
with nearly parallel sides and very broadly rounded hi id margin. 
Angles all obtuse. Rugosity upon the discs few, irregular, and 
somewhat paler Thorax and abdomen brolvnish on the sides, 
\-ellow below. byings smoky--hyaline, ~vi th  brown veins Yetax 
j-ellow, slightly darker on the tip, densely clothed with ye l lo~~ish  
hair and bearing beneath a line of long, stout spines, one oil tach 
segment. 

The 9th ventral seginent of the male bears a conspicuous !<noLi 
upon a stalk that  rises from the extreme base of the segnlent. 
The apical border is upturned, partly covering the bases of the 
sub-anal hooks, which are up-curved, parallel and sharp-poii~ted, 
and reach to the rear of the dorsal segment. The 8th ventral 
segment of the fcinale is elltire and moderately produced iilto a 
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brod~iy-rounded lobe which covers nearly the entire width of the 
0th btenlent, but only the basal third of its length. 

The male type is from Rarnapo, New York, collected on the 
31s; nf May by Mr. William 'T. Davis. The female type is in the 
American Museum of Naturai History, and was collected by Mr. 
\\;iT?Iarn Beutenmuller in the Black Mountains of North Carolina 
in 3iac3y. There are several male and female co-types collected 
a t  t p e  same time and place by Mr. Beutenmuller. 

Peltoperla ada, n. sp. 

Length of female, 14 mm.; expands 24 mm. 
'I slender yellow species. Head wholly yellow. A n t e n n ~  yellon 

a t  -'-e base, growing somewhat darker beyond the basal third. 
PrnLhorax yellow, with indistinct, embossed markings on the disc, 
shorter than usual, its length being about half its width. Front 
borr~cr nearly straight, sides converging posteriorly, a little border 
aroulrrl hind margin. Legs pale yellowish, excepting the extreme 
tips t the  tarsi, which are darker. Abdomen and set= yellom-. 
The Xth ventral segment of the female produced backward in a 
brood25 rounded cntire lobc, which covers two-thirds of the 9th 
segn-ien t . 

37fivpe-One female specimen in the Cornell Uni~ersity collec- 
tion, -0llected a t  Black Rock Mountain, Ga., May 24, 1911, by 
r>r 1 C'he5ter Bradley. 

Peltoperla Cora, n sp 

_ ~ n g t h  of female 28 mm , expands 50 mm. 
'a'ellowish brown. Top of head u holly yellow. Distance 

between ocelli about one-half distance from ocellus to eye. An- 
terbq,p pale brown, base pale yellou. Prothorax concave in front, 
buhgi-I? a t  sides, slightly narrowed posteriorly with obtuse hind 
anglri, hind border s t ra~ght  across middle, sloping backward a t  
i i t l e~ '  length little more than one-half width; margins strongly 
rlar.jng: disc concolorous, obscurely and sparsely fugose. 

I-cgs mostly brown, tarsi wholly so; femora and tibiz paler 
on  ;3?c sides with margins brown, darker externally. 

,ibtlomen brownish, yellow bclou-, excepting the iininense 
1-erLr.;I plate of the 8th segment, which almost covers the 9th 
i t  I t  is very broad, with wide and shallo~v apical cmargina- 



THE CANADIAN ENTOI~IOLOGIST. 87 -- ------ -- -- - 
tion. Seta  brown, with yellowish bases, very short and abruptly 
talpering. 

Type-A single female froin Reno, Xevada, in the Museum of 
Conaparative Zoology. 

Peltoperla thyra, n. sp. 
Length of male 1% mm.; expands 30 mm. 
Colour yello~vish 1)rown. Head obscure, hut a little darker 

aroulad the ocelli. Prothorax nearly uniform yellowish brown. 
faint!\. rugose, somewhat more squarely angled than in the other 
species, though like the others narrowed posteriorly and some- 
what rounded behind. Legs yellow, with tips of tibiz and tarsi 
darker. Wings yellowish-hyaline; veins amber-brown: abdomen 
yellowish, with the apical segments much darker. Se tz ,  yellolvish 
I~asally-, darker towards the apex. 

The 9th ventral segment is divided by a U-shaped suture, 
mhich separates off the upturned posterior lobe from the basal 
part of the segment, and just before the suture on the mid-ventral 
line there is a broad, chitinous callosity that  is very dift'erent from 
the knob of the males of the other two species above described. 
I t  is not elevated upon a stalk, but merely caps the mid-ventral 
portion of the hind margin of this basal half of the sternum of the 
Yth segment. On the dorsal side the 9th segment is .  broadly. 
excavated on its hind margin, a wide V-shaped notch almost 
dividing it in two in the median line. The edges of the V are up- 
turned and chitinized. The 10th segment is not visible externally, 
reduced to a very narrow, thinly chitinked ring that  is s:~mewhat 
wider l~clow. Supra-anal plate remarkably developed, broadened 
upu-ard, and then recurved forward a t  its tip, knobbed a t  the end 
anti hearing two thinner, wing-like appendages a t  its sides. The 
n~.edian terminal knob is beset with backwardly curved prickles. 

The ventral callosity of the 9th segment is crescentic in outli~le 
when viewed froin belo~v. Within the apex of the 9th segment 
therc are visible a pair of chitinized appendages, the nature of 
which is unk~lown. They arc divergent l~asally, parallel and 
a p p r o ~ i ~ n a t e  a t  their tips, and possibly are iil the nature of copula- 
tory organs. 

Type-Single male specimen from Nel-ada in the Cornell 
Lniversity ccllection. 
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Fig. I .  Peltoperla arcz~ata Needham -E:rld of ahdoillen (.)i 2 

adult in ventral vicw. 
Fig. 2 .  Peltoperla arcuata Needhan1.-Wings. 
Fig. 3. Peltoperla maria, 11. sp.-End of abdomen of c in 

\-cntral view. 
Fig. 4. Peltoperla a~z~za,  11. sp.-End of abdomen of 2 i n  

ventral view. 
Fig. 5 .  Peltoperla anna, n. sp.-End of al~doinen of ,$ in  left 

lateral view. 
Fig. 6. Pelotperla cornelia, n. sp.-End of abdomen of 2 in 

ventral view. 
Fig. 7 .  Peltoperla dorothea, n. sp.-End of abdo~llen of 3 in 

\-entral view-. 
Fig. 8. Peltopevla dorothea, 11. sp.-End of abdomen of ? in 

left lateral view. 
Fig. 9. Peltoperla ada, 11. sp.-End of abdomen of $' in 7-enti-a1 

1-iem-. 
Fig. 10. Peltoperla brevis Banks.-End of abdomen of O in ven- 

tral view. 
Fig. l l a .  Peltoperla breais Banks.-End of abdomen of c" in 

left lateral view. 
Fig. l l b .  Peltoperla breais 13anks.-Xinth sternite of 6 sho~i--  

ing rnedian callosity. 
Fig. 12. Peltoperla brevis Banks.-Outline of prothorax. 
Fig. 13. Peltoperla arruata Needham.-Outline of prothorax. 
Fig. 143. Peltoperla thyra -End of abdolncn of male in  left 

lateral view. 
Fig. 14b. Peltoperla thyra.-Extremity of supi-a-anal plate, 

1-iewcd from hehind. 
Fig. 15. Peltoperla thyra -Outline of prathoras. 
Fig. 16 Peltoperla ada.-Outline of prothorax. 
I'ig. 17. Peltoperla dorotkea.-Outline of protllorax. 
Fig, 18. Peltoperla maria.-Outline of prothorax. 
Fig. 19. Peltoperla anna.-Outline of prothorax. 
Fig. 20. Peltoperla cora.-End of ahdome11 of fernale ill -\-entral 

1-ien-. 
Fig. 21. Peltoperla cora -Outline of prothorax 
Fig. 22. Peltoperla corne1ia.-Outline of prothorax. 




