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Almost every stream in this region, in which any collecting was done, 
yielded one to several species of Ephemerelia nymphs. The streams 
which yielded the largest numbers of species of this genus were the 
Oconn Lufty River near Cherokee, and the Davidson River in Pisgah 
Xational Forest, from each of which 5Lx different species of the genus 
were taken; and Wayah Creek in Jackson Co., near Franklin, with four 
different species. 

F'uscata group 

Ephemerella comutella :\leD. 

This \Vas the commonest species of the mountain region, being found 
in twenty-three different stations. E>.tremely variable in coloration, 
it is nevertheless fairly constant in size, and can be separated from other 
North Carolina nymphs of the cornuta division of this group by the 
short, blunt tibial spine of the foreleg; the great relative width of the 
fore femur, which is almost as wide as long; and the relatively short 
cun·cd frontal horns. It is likewise consistently smaller than either of 

• All the plates for this article were published with the first part in the 
preceding number of this Journal. 
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the other species of the conwia division taken in this region. Color 
variations range from light red through darker red to dull olive brown, 
some being found that were so dark as to appear black. 

In the mountains of Nort.h Carolina, the species matures from the 
latter part of June to mid-July. It was collected in t he Catawba River 
and its tributaries; the Swannanoa River and its tributary Flat Creek; 
Davidson River and two tributaries; Wayah Creek; Pigeon River and 
three tributaries; Cataloochee Creek near Jarvis Palmer's camp, north 
of Waynesville; a tributary of the French Broad at Selica; two tribu
taries of the Cullasaja River south of Franklin; streams entering the 
Nantahala River; Rocky Broad River at Lecky Gap; Ocona Lufty 
River; South Toe River; a branch of Laurel River, south of Hot Springs; 
nod in Collins Creek, above Smokemont. 

Dr. I\IcDunnough verified my identification of this species. 

EphemereUa comuta ~!organ-variety A. 

Another member of the conwta division, larger than E. comutella 
and about the size of E. longicomis, n.sp., which is described next, and 
which it most resembles. Comparison of this species with the latter, 
however, shows that the frontal horns of E. comuia are not as long and 
are more curved; that the tibial spine of the foreleg is slightly shorter 
and does not curve outward so definitely at the tip; and that the hind 
margin of the fore femur is somewhat more rounded. 

The nymph corresponds almost exactly with i\tiss )!organ's original 
material on this species, but, the imagoes differ slightly, hence I am 
calling the southern form variety A. In my specimens, the foreleg of 
the female, nnd of the male except the t,arsus nnd in some specimens the 
femur, are reddish brown. The tails of both sexes are purplish to 
purplish brown. 

Nymphs of this species were taken from the Catawba River, above 
Old Fort; Flat Creek; a tributary of t he Rocky Broad, at Bat Cave; 
Cedar Creek, near Glenville; the Ocona Lufly River; one t ributary of 
the Pigeon River at Waynesville, and another ncar Hazelwood ; and in 
the Little River near the town of Cedar Mt. Severa l imagoes were 
reared. They emerged from mid-June to mid-July. 

EphemereUa longicomis, sp. nov. 

A member of the fuscata group. Quite close to E. cornuta. I mago 
with postero-lateral spines on segments 8 and 9, the latter slightly 
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1\JE.~SUREMENTS IN MM. 

BOJ)Y TAll.S FOREWlNG FOR~LEO 

.:\iale nymph (4 specimens) . ............. 841 5-6 
Female nymph (6 specimens) ... ... ... .. !HO 5H 
.Male suhimago (2 specimens) . . ........ . . 7-8 10 8-8! 5 
Female imago (1 specimen) . . . . .......... 9 Broken 9 5! 

longer. Indentation at apex of penes deeper than in E. cornuta. Tails 
dark purplish brown. Nymph distinguished from E. conmta by 1) the 
very long tibial spine of t he foreleg, which turns outward sharply in its 
distal half; 2) t he longer and straighter frontal horns; 3) the sharper 
tubercle below the median ocellus; and 4) the straighter hind margin 
of t he fore femur. 

Male (subimago from which lhe exuvia has been artificiaUy removed) 

Head-Median carina, a transverse band between the bases of the 
antennae, and antenna., brown. 

Thorax-Pronotum olive brown, margined with greyish white. 
Median line narrowly white. A round white spot on each side of median 
line posterior to center. Elsewhere, the median line is margined with 
dark brown. Irregular dark transverse lines on each side. Mesonotum 
olive brown mottled with yellowish. Median line dark in central 
portion. :Metanotum and borders of mesonotal spine dark brown. 
Anterior to wing roots, a grey-lavender streak. Pleura olive brown and 
cream-color. Sternites and antecoxal pieces dark brown; intersegmen
tal areas cream-colored. Axillary cords of fore wing produced into 
spinous processes on each side of mesonotal spine. 

Legs-(subimago) Fore femur yellowish brown, margined and shl.\ded 
distally with dark brown. Tibia and tarsus dark brown except last 
tarsal joint and claw, which are lighter brown. Femur and tibia of 
second and third legs yellow, margined narrowly with brown. First 
t hree tarsal joints dark brown; last joint and claw lighter brown. 

Wings-Hyaline, brownish at base. Costal margin of fore wing 
brown in basal balf. Longitudinal and a few cross veins of fore wing 
yellowish brown. Cross veins of stigmatic area anastomosed. Cu2 
and 1st anal not fused at base. 

Abdomen-8pines on postero-lateral angles of segments 8 and 9, that 
on 9 being the longer. Tergites dark reddish brown; !lighter in central 
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portion. Each tergite bas a cream-colored triangular patch on each 
side of the median line, its base on the ant.erior margin. Tergites 
darker brown posteriorly and next to the greyish white pleura.! fold. 
In this dark margin an irregulru·ly crescentic light mark. Ventrally, 
yellowish. Sternite 1 brown; 2-4 shaded with grey or lavender. On 
each a brownish lavender bar parallel and nea.r to the posterior 
margin. A purplish brown longitudinal streak on each, bordering the 
whitish pleural fold. Two oblique white marks, one on each side of 
median line at anterior margin; small whitish dot ringed about with 
brown on each side of median line, posterior to the center. 

Genitalia as on Pl. 9, Fig. 22. 
Tails-Dark reddish brown. 

Female imago 

Differs from rrutle as follows. 
Head-Light yellow-brown. Median carina purplish. Antenna 

light lavender. Two yellow crescentic marks on occiput, near median 
line. 

Thorax-Prothorax yellowish brown, marked with purplish. 'Median 
line dark. A large pear-shaped yellow spot on each side of median line 
near center, each outlined in lavender. A V-shaped lavender area at 
anterior border, on median line. Posierior and lat,eral margins shaded 
with lavender. ~Iesonotum, metanotum and pleura yellowish brown; 
intersegmental area cream-colored. Prosternum olive brown. ~vieso 

sternum cream-colored anteriorly and on median line; two large lateral 
areas and antecoxal pieces of second leg chestnut brown. 

Legs-Foreleg brown; femur tinged with olive, tibia and tarsus 
purplish. Other legs yellowish white, tibia and tarsus tinged wit.h 
brownish lavender. 

Abdomen-Eggs dark purplish brown, imparting this color to ab
domen. Pleural folds light grey, also posterior margins of tergites. 
'fergites 9 and 10 dark chestnut brown. Ventrally, posterior margins 
light grey, wider than on tergites. Sternites 1 and 2, median area of 
3, 4 and 7, and all of 8 and 9, washed with chestnut brown. Sternite 8 
marked with purple at opening of egg valve. ::VIedian line of all sternites 
light grey. No marks as in male. Postero-lateral spine on 8 turns 
out at tip more definitely than in male. Apical margin of extension 
of 9th sternite as on Pl. 9, Fig. 25d. 

Tai ls-Dark purplish brown. 
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Nymph 

A large nymph, light reddish in color. 
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Head-No occipital tubercles. Frontal horns very long, almost 
slraight. (See Pl. 9, Fig. 14). Sharp tubercle below medinn ocellus. 
Frontal shelf fringed with long white hairs 1\iouth-parts very similar to 
E. comuta. 

Thorax-In most specimens which are not completely matured, the 
dorsum of t.he thorax is definitely checkered with light and dark arcus, 
these being very evident on the pronotum and parts of tl1e mesonotum. 
Fully mature nymphs may not show these areas. 

Legs-Fore femur with prominent spines on fore margin, the hind 
margin almost straight. Tibial spine very long, extending beyond the 
middle of the tarsus, and in its distal half turning sharply outward. 
Sec Pl. 9, Fig. 10. Legs yellowish, with indistinct reddish bands. Two 
such bands on femur, one on tibia. 

Abdomen-No dors..<tl abdominal spines. Postero-lat.eral spines of 
abdominal segments somewhat longer thanin E. cornuta. Abdomen 
sometimes light-er in color than head and thorax, but if so, each tergite 
is darker on posterior margin. Ventrally yellow. A row of dark marks 
on each side, parallel to lateral margin. Sternites 2-8 hairy, especially 
along lateral margins. Hairs fine but fairly long, light grey. Gills 
greyed lavender. 

Tails-Yellow to yellowish brown, often becoming purplish brown 
in fully mature nymphs. In most specimens, each tail has a single dark 
reddish ring a short distance from the base. 

Holotype-Female illlAgo. Reared. C~dar Creek, near Glenville, 
N.C., July 14, 1930. No. 1095.1 in C. U. collection. 

Allotype-Male subimago. Reared. Same locality, July 25, 1930. 
No. 1095.2 in C. U. collection. 

Paratypes-2 male subimagoes, 4 female subimagoes, 30 nymphs. 
Cedar Creek, July 1929 and July 1930. No. 1095.2-38 in C. U. 
collection. 

The nymphs of this species of Lhe comuta group were less common th..'\n 
either E. comuta or E. cornutella. In life lhey possess a definite checker
board pattern of light and dark markings on the dorsum of the thorn.:-:, 
with a considerable variation of ground color. They were fotmd on the 
sides or near the tops of large rocks in the swiftest current, often cling
ing to the small crevices and irregularities of the rock surface. They 
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did not mo\'e for some time, when the rock was lifted from the watrr. 
From my field notes I quote the following;-£ found many different 
shadt•R, colors and pattt>rns (of these nymphs),-it seemed, colored lo 
match tho rocks Lhey were on,-but there tMy have been but two 
species.- This proved to be t.ruc, as both E. longicornis and E. cornuta 
were taken from Cedar Creek, where these observations were made. 
The nymphs were found only at Cedar Creek, which is tributary to the 
Tuckaseegec River, and in a !'mall stream on Cowee :\It., tributary to 
the same river. Subilll!\goes emerged from the 12th to the 25th of 
July. 

Although several subimngoes of both sexes were reared, very few of 
them wrrc successful in their final transformation. However, several 
of the males were sufficiently llli\ture to enable me to remove the sub
imaginal skin for purposes of study. 

Ephemerella conestee, sp. nov. 

:\ ( EAStTREMENTB 

1 110DV 

Male nymph (4 specimen~) ....... . .. . .. . -5-H--I 
Female nymph (7 specime~) . . . . . . . . . . 5-7 
Male subimngo (1 specimen) • . . . . . . . . 6 
Femnle imngo (l specimen).. . . . . . . . . . . . 6t 

T~I POIU:WlN(l ~ 
2-2! 

2H 
3 7 4 

Broken 7t 3 

This species belongs in the fuscata group. It is a late-maturing form, 
imagoes appearing the laf;l week in July. Male adult with orange to 
rose-tinged abdomen. Body and legs marked with purplish rose. 
Genitalia of the fuscata type. Wings tinged at base with purplish 
brown, veins very faintly yE'Ilowisb. Tails brown, orange-tinged at 
base. 

Nymph with very short frontal horns. Anterior margi.n of fore femur 
with spines. Short dorsal nbdominal spines present on segments 2- 7. 
Strikingly marked with yellow and brown; quile variable in size and 
color. Some specimens show distinct rose markings on head, thorax, 
femora nnd dorsal apsect of abdomen. 

J! al~ (.~ubimago fromv:hich e:rw·ia has been remored, lo show colors of imago) 

Head- Light brown tinged faintly with purplish. Compound eyes 
yellowi8h to ortmge. 
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Thorax-Pro no tum with rather prominent median carina; purplish 
rose except semicircular dark greyish area at center of anterior border. 
~Iesonotum light olive brown, strongly tinged with lavender, especially 
at median line and lateral borders. Spine bordered with dark brown, 
also lavender-tinged. Metanotum brown tinged with purplish rose. 
Pleura light olive brown, cream colored to whitish at sutures. A rose
colored streak from wing-roots to pronotum, another from wing to base 
of fore leg. Ventrally darker olive brown. 

Legs-Fore femur greyish, streaked with purplish rose. Tibia and 
tarsus dark olive brown. Other legs very light olive-brown, joinings 
and claws dark grown. 

Wings-Hyaline. veins faintly yellowish. Tinged with purplish 
brown at base of forewing. Cross veins of stigmatic area anastomosed. 
Several indistinct cross veins before the bulla. 

Abdomen-Tergiles 1-3 deep purple, tinged with rose. Tergites 4 
and 5 orange marked with bright purplish red; darker on each side of 
median line, halfway to pleural fold, and at center of pleural fold. Pos
terior margins narrowly greyish, also postero-lateral angles. Tergites 
6-9 similar to 4 and 5, but lighter in color, due to a definite wash of 
yellow, thus appearing light orange. Yentrally, sternite 1 greyish 
lavender; 2 and 3 light purplish tinged with rose; 4-6 greyed purplish 
rose; 7-9 yellow with rose tinge. 

Tails-Orange brown at base, shading into smoky olive brown. 
Joinings slightly darker. 

Genitalia-Forceps base orange brown, forceps smoky brown; penes 
deep rose. Fuscata type of genitalia. See Pl. 9, Fig. 5. 

Female imago 

Differs from the male as follows. 
Head-yellow. Antenna! sclerite bordered with rose; antenna grey

ish purple at base, filament grey. Purple spot below each compound 
eye, between eye and outer margin of antenna. 

Thotax-Pro no tum yellow; purplish rose markings at center of 
anterior border; severa.l streaks of same color on lateral margins i narrow 
smoky markings in central portion. :Mesonotum yellow, the median 
line and borders brown; spine and its margin likewise brown. Pleura 
light yellow, a faint rose streak anterior to wing roots. Ventrally, 
prosternum and anterior of mesosternum white, other portions yellow. 
Metasternum purplish. 
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Wings-Tinged at base with purplish rose. Costal border of fore 
wing purplish brown, as also vein Ml (Morgan). Veins Sc and Rs light 
brown, also other forks of M, and Cu. Other veins colorless or yellowish 
white. 

Legs-Fore femur as in male. Fore tibia purplish grey, darker 
distally, and margined with purplish rose. Distal two-thirds of first 
three tarsal joints, and large spot on claw, dark purplish grey; remainder 
of tarsus white. Other legs yellowish white, claws purplish. 

Abdomen-Yellowish white. Segment 10 yellowish brown, tergites 
8 and 9 opaque white. Eggs give abdomen a rose-purple tinge. Ter
gitcs 1-3 have a dark purplish brown streak next to the pleural fold, 
and on 2 and 3 a transverse streak below anterior margin, halfway from 
median line to pleural fold. Apical extension of 9th sternite as on 
Pl. 9, Fig. 25 c. 

Tails-Whitish basally, no dark joinings. Distal portion missing 
from specimen. 

Nymph 

Head- \'ery short blunt frontal horns, not extending beyond second 
antenna} joint. Pair of short, conical tubercles on occiput, and two 
shorter pairs anterior to these, on vertex,· tending to be slightly more 
prominent in female nymph. Clypeus fringed with white h..<tirs. Slight 
prominence over each ocellus. 1\vo basal segments of antenna dark 
brown, remainder yellowish. Compound eyes black in center with 
amber outer rims. Head brown, mottled with yellow and darker brown, 
this being most prominent on vertex and occiput. For appearance of 
head, see Pl. 9, Fig. 8. 

Thorax-Pronotum wide; slightly wider at anterior margin, its lateral 
margin incised slightly in its posterior half. Yellow, irregularly mottled 
und bordered with dark brown. No tubercles, but irregularities in 
surface on each side of median line. Usually two dark dots on each side 
of median line, near posterior border. i.Vlesonotum yellow to yellowish 
brown. streaked longitudinally with brown bars in anterior half and 
before wing roots. On anterior margin on each side, two dark brown 
dashes near lateral border, and late ral border itself dark brown. Tips 
of wing-buds dark brown. 

Legs-Yellowish to light yellowish brown, banded indistinctly with 
brown and bordered with dark brown. Two dark bands on each femur, 
as well as a dark bnr at each end. Fore femw· with spines on anterior 
margin. See Pl. 9, Fig. 17. Short brown tubercles on upper surface 
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of each femur. Tibiae margined but not barred with dark brown, 
except some young specimens, which have a brown bar near the distal 
end. Tarsi with brown bar near basal end. Claw shown on Pl. 9, 
Fig. 16. 

Abdomen-Dorsal spines present on 2-7; very short on 2, increasing 
slightly in length posteriorly. Tergites 1-4 brown, mottled with yellow
ish white on lateral borders. Tergites 5 and 6 yellow; 7 and 8 yellow 
mottled with brown; 9 and 10 dark brown. This description applies to a 
specimen intermediate in color, neither the lightest nor the darkest 
collected. In light forms, tergites 5-8 are yellow, and 2-4 are yellowish 
brown marked with brown. Some specimens show distinct rose shad
ings on tho dorsum of Lhe nbdomen. In all forms, segments 3-9 with 
short postero-lateral spines; shortest on 3. Ventrally, yellowish shading 
into yellowish brown posteriorly. Sternite 9 dark brown. 

Gills purplish, a large whitish oval area in the anterior portion. Gills 
present on 3-7, not operculate on 3. 

Tails-Amber yellow to yellowish brown, becoming brown in distal 
fourth. Crossed by four to seven narrow bands of white. 

Holotypc-Male subimngo. Reared. Tributary of Pigeon River, N.C., 
near Hazelwood, August 2, 1930. No. 1096.1 in C. U. collection. 

Allotype-Female imago. Reared. Same location, July 30, 1930. 
No. 1096.2 in C. U. collection. 

Parntypes-8 nymphs. Same location, July 20, 1930. ~o. 1096.3- 10 
in C. U. collection. 

The nymphs of this species were among the most abundant in the 
genus Ephemerelln, in the Appalachian region. Immature nymphs 
were taken at many stations during June and July, the mature fonns 
appearing only during the latter part of July. Only two nymphs were 
~;uccessfully reared, both of these being from a small tributary of the 
Pigeon River about four milE's west of Hazelwood, in Haywood Co. 
Had iL been possible for me io remain longer in the mmmtains, it is 
quite probable that others could have been reared. This species is the 
last to reach maturity of any of the Ephemerellas collected. 

Stalions and d.'ltes of collection of this species are as follows. A small 
tributary of the Tucknsccgee River, on Cowce '.\It., first taken June 2 , 
1929, and others at later dates; several small tributaries of theN antahala 
River, including Hyde Mill Creek east of Robbinsville, on June 29, 1929; 
Cedar Creek, a ti;butury of the Tuckaseegee, near Glenville, June 30 
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and later dates; a snutll tributary of the Cullasaja River, eight miles 
south of Franklin, July 1, 1929; Wayah Creek at the base of Wayah 
:\H., in Jackson Co., July 1, 1929, and severru later da.tes; Mingus Mill 
Creek, a tributary of the Ocona Lufty River, July 12, 1929; three small 
tributaries of the Pigeon River, one of them Allen's Creek, all near 
Waynesville and Hazelwood, on July 15, 1929, and succeeding dates; a 
small tributary of the Norlh Fork of ilie Swannanoa River near Swan
nanoa, June 15, 1930; Rock Creek, tributary to the French Broad River, 
near Rosman, July 10, 1930; and Conestee Creek (for which the species 
is named), a tributary of the Little River, July 12, 1930. 

Ephemerella wayah, sp. nov. 

1.\fEASlrREMEl\i"TS 

BODY T\JLS ··oREWlNO FORE.L£0 

---
1ale nymph (2 specimen») ......•....... 6 2t-3 

Female nymph (7 specimens) .... .. ..... &-7 2-3! 
Female subim:1go (1 specimen) ....•... .. 6t 4 7! 3 

A species of t.he fuscata group. Nymph much fln.ttened, hairy, with 
spines on the front maTgin of the fore femur, very short frontal horns, 
antennne set in notches on each side of a broad frontal shelf, and 
abdomen very hairy ventrally. In life, grey-green in color, becom
ing bl'ownish yellow in alcohol. Color descriptions from alcoholic 
specimens. 

Nymph 

Head-Clypeus carved out at each side, the antennae fitting into 
these notches. Genae very well-developed; projecting forward and 
outward bluntly to form one side of · the notch receiving the antennae. 
Short inconspicuous fronlul horns present. No occipital tubercles. 
Lateral ocelli larger than median ocellus. Conspicuous fringe of long 
hairs bordering genae and clypeus. Head yellowish brown. Antenna 
dark brown a( base, remainder light brown. D::trk brown mark at 
center of clypeus. Antenna! sclel'ite and fronlal horn also dark brown. 
A dark spot on each side of vertex behind each lateral ocellus, and 
another on each side of occiput, at margin of eye. Head and mouth
parts shown on Pl. 9, Figs. 2, 6, 7, 9, 12, 13 o.nd 20. 

Thorax-No tubercles. Pronoturn slightly wider posteriorly, the 
anterior mnrgin almost imperceptibly incised. Yellowish brown, marked 
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irregularly with darker brown. ~Iesonotum same color, likewise 
marked with dark brown. :\larks are: in anterior half, a. wedge-l:>haped 
area on the median line; a streak on each side of the median line, an
terior to the wing roots. Tips of wing buds dark brown. Finely hairy 
throughout. Yellowish ventrally. 

Legs-Femora much Battened; fore femur with teeth or spines on 
front margin. Tubercles on dorsal surface of all femora, and many long 
hairs on eltch margin, particularly in the boRa! half. Tibial spine short 
and blunt on foreleg; a blunt projection also at this point on other legs. 
Femur dark brown at each end, and wilh a. dark bar near each end, 
usually very indistinct in the central portion. Dark brown bar near 
base of tibia, and a wider one in the distal half, not reaching the distal 
end. Basal half of tarsus dark brown. Claws orange brown. Sec 
Pl. 9, Figs. 18 and 19. 

Abdomen- Tergites yellowish to light olive brown. A light specimen 
is yellow dorsally; tcrgites 2-! with dark brown transverse bar on each 
side between median line and pleural fold. Lighter brown bars sim
ilarly placed on 5-7; a narrow dark brown median line. A dark form is 
olive-brown dorsally, tergites 8-10 washed wil.h yellow. An interme
diate form is olive-brown on tergites 1- 5; 6 and 7 yellowish brown, the 
lateral margins yellow; 8-10 yellow. AU color forms have the spinous 
e>.iensions of the abdomen dark brown in the anterior half of the outer 
margin; postero-lateral spine white at tip; and a small black mark above 
each pair of gills. Abdomen very hairy dorsally. 

Yentrally, yellow. A line of dark marks on each side, between 
median line and pleural fold; on slerniles J-3 these marks arc round, 
on 4-9 elongate. On dark forms, anterior borders of 1-4 are dark 
brown except aL center; a dark oblique mark is present on each side of 
5-8; 9 is light brown except at center of poflterior border. All color 
forms have venter very hairy on entire surfltCO of 9, and lateral margins 
of 3-8, thus forming a partial 'adhesive disc' of the type so well de
veloped in E. doddsi. In E. wayah, however, there arc no hairs across 
the abdomen anteriorly. 

Gill$ present on 3-7. Light pw-plish grey, whitish oval region near 
center. 

Tails-Dark brown at base, then banded nlternatcly with yellow and 
dark brown, each color b:md being 2 to 3 segments in width. 

Female subimago 

Head greyish white. Base of antenna greyish white, filament brown. 
Thorax-Pr·onotum olive brown with ruddy shadings. Rather pro-
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nounced carinn on median line. A small rounded grey blotch at center 
of sclcrite, on median line; another on each !!ide of median cariun, 
anterior to the central mnrk. At posterior border on each side, u large 
somewhat dumb-bell-shaped mark occupying most of the border. 
l\lesonolum greyish white marked with olive lo chestnut brown in 
anterior portion; on each side of central area opposite wing roots; and 
on lateral borders of mesonotal spine. Pleura greyish white with faint 
brown markings. Yentrally greyish white. 

Legs-Yellowish while. Fore leg margined and faintly streaked on 
femur with olive-brown. Claw and all joinings darker brown. 

Wings-Smoky olive brown . 
. 4bdomen-Lnteral margins somewhat flaring; 8 and 9 with very short 

backward-projecting spines. Greyish white; cg~s impart a purplish 
brown color. Apicnl extension of 9th sternile ns on Pl. 9, Fig. 25a. 

Tail8-Purplish brown, greyish white at tip. 
A mule !'ttbimago, only partially transformed from the nymphal 

stu{!<'. shows dark olive-brown abdominal tE'rgites. becoming lighter 
postcriorly; the flaring lat<>rnl margins whitish; a dark median cl01·sal 
line. \'enlrally, very light olive brown, marked wit.h dark brown 
lateral lin<>s and oblique bars on each stcrnitc. 

Noles on this species 

The nymph is rather similar to that of E. fuscala, but differs in these 
respects: 1) spines on fore margin of femur are more numerous and 
morc prominent; 2) tibial spine of fore leg longer;:!) femur of second and 
third legs not as wide, lacking lhe prominent, bnckward extension pres
ent on E. fuscata: 4) body and legs more hairy; 5) slightly smaller in 
size;-bodr 6-7 mm., that of E. fuscala 6!-8 mm.; 6) genae not quite ns 
prominent. 

Holotype-Female nymph. \Yayah Creek, near Franklin, K C., 
July 1, J929. No. 1097.1 in C. U. colleclion. 

Parntypcs-Female subima.go. Allen's Creek, N. C., July 15, 1929. 
l\lnlc subimago, 9 nymphs. Wayah Creek,' July 1, 1929. No. 
1097.2-12 in C. U. collection. 

Thi!' inlen>sting grey-gn>cn flattened nymph was fotllld at two station~ 
only. It was first collected from \\ayah Creek ncar Franklin, on July 
2, 1929, and named for this delightful little stream which arises on 
Wnynh 1\l(. (This, ns well as many other euphonious gcogrnphic 
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names of western North Carolina, is of Cherokee Indian derivation. 
\\"ayah is said to mean 1wolf.') A considerable number of nymphs were 
taken from this same stream on July 8, but all were destroyed in a flood 
which washed away the rearing cages in which they had been placed. 
No others could be obtained that summer. 

What appear to be nymphs of the same species were taken on July 
15, 1929, from Allen's Creek near Hazelwood, and from these one female 
subimago was obtained. Wayah Creek was visited again on July 27, 
1930, at which time but one of the grey-green nymphs was obtained. 
It was not reared. 

These nymphs were found on the upper surfaces or sides of rather 
small rocks in the main current, these rocks being overgrown with small 
algae and diatoms. The nymphs themselves, being hairy, were also 
thickly covered with ooze and diatoms. As they did not move for some 
time after the rock was lifted from the water, they were very difficult 
to locate. I quote from my field notes: 1! notice that the fiat grey
green Ephemerellas sit with their backs (thoracic region) humped up, 
and often cling to the side of rocks in swift water, much as E. doddsi 
is described as behaving!'-The nymphs clung so tightly to the rock that 
it was difficult to remove them without danger of injury. The semi
disc of hairs on the ventral surface of the abdomen, much less de
veloped than in E. doddsi, but apparently the same sort of device for 
clinging, would seem to account for this ability to hold to the rock. 

EphemereUa tuberculata :.\forgan 

Nymphs of this species were taken from Cedar Creek on June 30 and 
July 21, 1929, and on July 23, 1930; from the Ocona Lufty River near 
Chei•okee on June 22 and July 28, 1930; a tributary of the Swannanoa 
River, July 8, 1930; and from Conestee Creek on July 12, 1930. Sev
eral imagoes were reared from these nymphs emerging from the middle 
to the end of July. 
~ympbs of E. tuberculata were found on the sides or upper surfaces 

of large stones, often those which were much overgrown with water 
mosses, sometimes in company with E. longicornis, or in other localities 
along with nymphs of E. catawba. Like these, the nymphs did not 
move for some time, and could usually not be distinguished from the 
stone or moss until they did move. ln life, some of these nymphs 
possess a. prominent whitish dorsal stripe. They are semi-flattened 
forms, and tend to cling tightly to the rock, but may be quite readily 
removed without injury. Genitalia shown ou Pl. 9, Fig. 27. 
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Ephemerella lata Morgan 

Nymphs were found in Davidson River June 19, 1929, and at several 
later dates during June and July of 1929 and 1930. Imagoes were 
reared from nymphs collected here in 1930, emerging from July 19 to 24. 
Two nymphs were found also in Flat Creek in June 1929, but were not 
reared. 

They were sometimes found in company with nymphs of E. cornutella, 
and like this species were obtained by hand-picking. Small stones in 
rapid water seemed to be preferred by them in Davidson River, where 
many were collected from small stones in the most rapid current, being 
especially numerous where the water was It to 2 feet in depth. Gen
italia shown on Pl. 9, Fig. 1. 

Jnvaria grot~p 

Ephemerella dorothea Needham 

Nymphs were taken from Flat Creek, and subimagoes captured tts 

they emerged from the waters of that stream, in the second week of 
June, 1929. 

Ephemerella rotunda Morgan 

The only record of the occurrence of this species within the state is 
found in several nymphs collected by Dr. J. S. Outsell from Scott's 
Creek and its Monteith branch, near Sylva., on April 8, 1930. 

Ephemerella catawba Traver 

From nymphs taken from the Catawba River on June 20, 1929, a 
male emerged on the following day. Other nymphs, from which no 
imagoes were reared, were taken from the following stations. Dr. 
J. S. Outsell collected several from Scott's Creek near Sylva on AprilS, 
1930. Prof. Needham found these nymphs near Highlands on April 7, 
1929, and near Chimney Rock on April 8, 1929. My collections are: 
Ivy River, June 15, 1929; Bottomless Pools near Chimney Rock, June 
17, 1929; small stream on Cowee :Mt., June 28, 1929; Davidson River, 
June 20, 1930; Ocona Lufty River, June 22 and July 28, 1930; Laurel 
River near Hot Springs, June 29, 1930; Rock Creek, July 10, 1930; and 
Conestee Creek, July 11 , 1930. 

My original supposi tion that two species were represented in this 
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material seems not to be justified. Differences in size and coloration 
among the nymphs are not supported by structural differences. Large 
and small forms are similar in habits and habitat, as well as in shape, but 
vary considerably in color, as already noted. They were usually ob
tained from moss-covered stones in the swift current. If such a stone be 
lilted from the water, in five minutes or more t.hese nymphs begin to 
push their way from among lhe roots and stems of the moss, and then 
for the first time become visible. Their characteristic nttitude is to 
hold the tail erect over the back. In life, they blend quite perfectly 
with their envirohtnent. 

Simplex group 

Ephemerella sp.? No.1 (near E. simplex) 

Small flattened nymphs. with fore femora much expanded and 'saw
tooth' lateral extensions of the abdomen, were found in the small stream 
on Cowee :\1t.. in the Ocona Lufty River, and in Little River near the 
town of Cedar Mt., during the latter part of June and early July. A 
female measured 6 rom. in length, a mn.le 5 mm. These nymphs are 
quite similar to those of E. simplex, but differ in these respects: l) 
the body is slight, narrower than in E. simplex; 2) posterior edges of the 
postero-lateral spines are more sharply curved; 3) light reddish brown in 
color; fore femur slightly wider; 4) distal joint of labial palp somewhat 
shorter; and 5) central portion of hypopharynx narrower. 

Others not included in grottps 

Ephemerella deficiens Morgan 

Nymphs were taken from the North Fork of the Swannanoa River; 
Little River near Cedar Mt.; Ocona Lufty River; Davidson River and a 
tributary; and from Bald Creek. From the latter stream the sub
imagoes were emerging on July 6, 1930, the day on which the nymphs 
were taken. Both here :tnd in the Ocona Lufty River, these nymphs 
were found among the moss and other plant growth which thickly 
covered the tops of all the larger rocks, and they could be seen only 
after the rock had been left out of wfl.ter for some minutes, when they 
began to scramble aboul. Nymphs of Isonychia notata, Ephemerella 
catawba, a species of Baetis, nymphs of large stoneflies and larvae of 
the caddisfly Hydropsyche were also numerous in this alga association. 
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Ephemerella sp? No.2 

This species or very SIDAll nymph was found in a tributary of the 
Pigeon River at Waynesville; at the Bottomless Pools, near Chimney 
Rock; in Davidson River; and in Wayah Creek. It was taken during 
the latter part or June and early July. Ko imagoes were obtained. A 
short description or this nymph follows. 

Size-Body of male nymph, 3t mm; of female, 3-3! mm. Ta.ils of 
male nymph, 1 i mm.; of female, l- 1 t mm. 

Body cylindric. Occipital and prothoracic tubercles present, like
wise dorsal abdominal spines. Lateral margins or abdominal segments 
prolonged somewhat into flattened processes, with many rather prom
inent spines on the outer margins. Postero-lateral spines short except 
on 9, on which the spine is very prominent. Femora somewhat flat
tened. Gills present on 3- 7. Dark olive-brown, mottled with yellow
ish white. Short maxillary palp. 

Head- Antenna white basally, remainder light brown. 
Tlwra:r- Pronotum widely white on each lateral border, and a small 

whitish area a~ center of posterior margin. l\lcsonotum mottled brown 
and yellowish. 

Legs-Yellow with dark brown bars. Wide bar at base of femur, 
enclosing a small yellow spot; narrower dark band at distal end. Basal 
half of tibia dark brown, likewise all of tar:;us except a yellowish streak 
near the distal end. 

Abdomen-Tergites 4-6 whitish in center, between the gills; 10 all 
"·hitish yellow. Gills smoky grey. Yentrally, dark olive brown, no 
definite markings. Tails blackish brown basally, then yellowish white, 
crossed by a blackish band a short distance from the tip. 

GENUS SIPDLONUIWS Etn. 1868 

Siphlonurus mirus ELn. 

The black-masked nymphs of this species were collected from the lake 
near Liberty in the spring of 1929 and again in 1930. From these 
severn! imagoes were reared successfully, establii!hing the identity of the 
species. Xymphs were taken in 1929 on ~larch 24 and again on April 
23. In 1930 the first of these were collected on Feb. 18, and a few more 
on ::\larch 16. The time required for one female to complete its sub
imago stage was 36-40 hours; it emerged on the afternoon of Apl. 13. 
A male which emerged the afternoon of Apl. 16 required 5lt-53t hours 
to complete its transformation. l\lature nymphs of this species were 
also tnk(>n at lligblnnds, N. C., on April.J., 1929, by Prof. J. A. Needham. 
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Siphlonurus quebecensis Prov. 

Nymphs of this species were quite abundant in the lake near Liberty 
and in Hamburg Lake. From each of th~se localities numerous nymphs 
were reared to adults. The subimagoes usually emerged indoors from 
8 to 10 a.m., though a few emerged about 3. p.m. At Hamburg Lake 
they were observed emerging from 3 to 4 p.m. The subimago stage 
lasted from 47; to 52! hours, in nino specimens whose emergence and 
final transformation wore carefully timed. Of these, sL" required 
exactly 48 hours. The nymphs were collected from the lake near Liberty 
on the same dates as those of S. mitus, nnd from Hamburg Lake on 
Mch. 31 and Apl. 5 in 1929, and Feb. 24 and April 17 in 1930. 

Siphlonurus marginatus, sp. nov. 

A few nymphs of a different species, collected at the lake near Liberty 
in the spring of 1929, proved on being reared to be a new species. This 
is a small form, both nymphs and adults posse;;sing a. black mid-ventral 
line. llowov~r, as adults of S. secunjer l\1cD. and S. decorus, n. sp. 
have similar ventral markings, this char·aclcr is not in itself sufficient fol' 
determination. The tergites o£ the adults, when viewed from above, 
appear to be margined laterally and posteriorly with dark brown, hence 
the specific name. 

;\lEASUREMESTS 

BOOT TAlL& FORE'WD(O POB£.1.&0 

------------- --- ---------
Kymph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9-91 
:\tale imago (4 specimens).. .. .. ... ... . .. !HO 
Female subimago (I specimen) . . . . . . . . . . 10 

Nymph 

4-4i 
12- 14 

9 
9 
9 

7t-9! 
9 

II cad-Lighl tan with brown mnrks. Two longitudinal parallel 
brown bars on vertex and occiput, one on each side median line. Brown 
spot on subgcna. Frons brown except for cream colored band in center 
and triangle on each anterior angle. Ocelli small. Antennae cream 
colored. 2\Iouthparts not differing materially £rom S. mints or S. 
quebece11sis. 

Thorax-Light tan marked with brown. A brown spot on each side 
of center. on posterior margin of pronoturn; two dark spots in each 
anterior lateral angle. Few irreguhr brown marks on meso- and meta
notum. Drown mark just above each coxa. Cream-white ventrally. 
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Legs-Cre::tm colored, femur light tan. Brown spot on each coxa. 
Foreleg without marks except one dark spot at tibio-tarsal joining. 
Second and third legs with brown stripe near basal end of femur and 
another one-third from distal end. Dark spots anteriorly at joints 
and near bi1sal end of tibia. Tarsus equals f of femur; t ibia slightly 
shorter than tarsus. 

Abdomen-Light tan dorsally, marked with dark brown. Tergites 
2-l with 4 indistinct marks in posterior angle of pleural extension. One 
mark in center of pleural extension of tergite 5, two on 6. 7-9 with 
one long brown streak in this position. In general, the tergites are 
marked as follows. A dark brown blotch in Lhe posterior lateral angle, 
becoming n mere line on tergiles 7-9. An oblique bar anteriorly on 
each side of median line, in some tergites not based on the anterior 
margin; this usually reaches to center of tergitc. On outer side of this 
bar another brown bar, in 7- 9 as long as and broader than the one near 
the median line. Also in tergites 7-9, these bars are connected at their 
anterior ends by a cross-bar. On tergites 3 and 6, a large irregular 
brown mark occupies the center of Lhe tergito, in 6 sometimes shaped 
like a clover leaf. Tergite LO with only two bars, one on each side of 
median line, and the posterior lateral angles margined with black. 
Posterior margins of tergites 1-8 brown except in center and on pleurnl 
extensions. 6-10 with dark spot on posterior margin near beginning of 
pleural extension. Yentrally cream colored, a continuous median black 
line on sternites 3-9, a short black bar medially on 2. Posterior lateral 
nngles of 10 black; an oblique brown bar on each side of median line. 

Gills white, tracheae black. Gills double on 1 and 2 only. 
Tails cream colored, ringed narrowly with li~ht brown at joinings. 

E''cry third or fourth joining near base has wider brown band. All 
three tails crossed by black b:md two-thirds from basal end, a narrower 
one nearer the tip. 

Male imago 

llead- Yellowish brown. Compound eyes grey-lavender, contiguous 
posteriorly. Ocelli white, ringed with purplish brown. Basal joint of 
antenna cream-white, margined with brown. Filament light brown. 
Dark brown spot beneath antenna, on each side of median carina. 
Grey-lavender spot on median carina. 

Thorax-Bright yellowish brown, darker on meso- and metathoracic 
spines, mesosternum and margins of mesonotum. Posterior lateral 
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angles of prothorax cream-white. Dark brown triangle in center of 
pronotum. Pleura same, somewhat lighter; sclerites dark brown. 

Legs-Foreleg light tan to second tarsal joint, remainder of tarsus 
greyish white. Joinings dark brown. Indistinct olive-brown area near 
center of femur. Second nod third legs whitish; joinings, claws and 
distal half of last tarsal joint brown. Indistinct brownish band near 
distal end of femur. Tarsus almost 3 times length of tibia. 
lf ings transparent. Apical portion of costal and subcostal cells 

milky white. Longitudinal veins brown. Cross veins along inner 
margin of fore wing light brown; most others indistinct whitish or 
yellowish. 

Abdomen-Dorsally olive brown, lighter on venter. Tergites 1-8 
with dark posterior margin, somewhat lighter at median line. In 
posterior lateral angle of each is a dark brown spot, rather oblong. 
Forward and inward from this runs a narrower dark brown line, attain
ing the anterior margin halfway between median line and pleural fold. 
Viewed from above, each tergitc thus appears to be bounded by a wide 
dark brown band. Tracheae indicated by dark lines. A dark bar on 
each side from ant-erior margin to center of tergite (in one specimen, 
not reaching anterior margin). Posterior to these bars, a short trans
verse band crosses the center of each tergite. Between the dark lateral 
border and the pleural fold is an olive cloud, becoming cream-white 
near the anterior margin. Tergites 9 and 10 similar to others, but 
pattern less distinct. 

Sternites 1 and 2 light olive-brown, margined posteriorly with white. 
10 dark olive brown; 9 similar, except for white area on each side of 
center on posterior margin. 3-8 silvery while, with Light olive band on 
each side near pleural fold, extending length of sternite. A very dark 
brown median stripe extends continuously from the base of 1 to the end 
of 9, widened in each sternite near the posterior margin. In center of 
each sternite, a small black dot on each side of this median stripe, quite 
close to it. Further out from the median stripe and nearer the anterior 
margin is an oblique brown mark on each side. 

Tails yellowish white, joinings dark reddish brown. 
Genitalia as on Pl. 11, Figs. 1 and 6. 

JI ak subimago 

Quito similar to imago, but head and thorax creamy white except 
mesonotum, which is yellowish and margined with brown. Abdominal 



182 .JoURNAL OF THE l:I'IrTcHELL SociETY [May 

markings similar, but background of tergites darker. Tails light brown, 
joinings dark red-brown. 

Female subimago 

Quite similar to male subimago, with these differences. Abdomen 
dorsally very light tan, the tergites lacking the dark posterior border, 
but with the typical brown markings on each side. All legs yellowish 
white, joinings brown. 

Holotype-d' imago. Lake near Liberty, N. C. Reared from nymph, 
l\Iay 1, 1929. No. 1023.1 in C. U. collection. 

Allotype-~ subimago. Same. No. 1023.2 in C. U. collecti01,1. 
Paratype-d' imago. Same. No. 1023.3 in C. U. collection. 

The smaller size of this species, the lighter coloring and the very differ
ent genitalia serve to separate this species from S. securifer, which has 
similar ventra.! markings. By both color and structure of genitalia i t is 
distinguished from S. decorus n. sp., which will now be described. 

Siphlonurus decorus, sp. nov. 

On Aprilll, 1929, Prof. Needham collected Siphlonurus imagoes from 
Goshen Swamp and Burncoat Swamp in the coastal plain region of the 
state. Among these are many specimens having prominent purplish
rose markings, the posterior sternites powder-white, and a black mid
ventral line. Comparison of these with the description and figure of 
the genilalia of S. securifer !VIeD., which they most resemble, seems to 
indicate that the species under consideration is not this. The color of 
the two species differs considerably, except for the similarity of the dark 
mid-ventral line. However, this line is present also in S. marginatus 
n. sp. The genitalia bear a general resemblance to the figure given for 
S. secw·ijer by lVIcDunnough, but differ in posessing, in most cases, 
spines on the ventral lobes of the penes. Moreover the species is 
smaller than S. securijel". The differences seem sufficient to warrant 
the erection of a new species for this material. The general similarity of 
the genitalia and the presence of the dark mid-ventral line and its asso
ciated markings in the three species S. secu,-ijer lVIcD., S. marginatus 
n. sp .. and the species now under consideration would suggest th.tt these 
three belong in the same group within the genus. 
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~lEASURE'dE~T:! 

BODY' T-' ru rouwtsa roaEu:o -,- -16H!l 9-10 9-11 
12H3 11)-lOt 4Hi 

~Iale ima,Ro (7 spedmens).............. . !1-10 
Female imago (2 specimens) . . . . . . . . . . . . !l 

Male imago 

Heacl- Dark purplish brown, with while transverse band along lower 
margin of frons and another just below ocelli. This leaves a purplish 
band acroRs the face below the antennae, crossing the frontal carina. 
Compound eyes purplish. basally cros.:;ed by two greyish white bands 
and margined posteriorly with same. Ocelli pearly white. ringed 
broadly with purplish black at base. Proximal half of basal joint of 
nntenna whitish; remainder brown. 

Thorax-Dark olive-brown. :\Iesonolum light tan along median 
line in anterior portion, and a lateral similarly colored line on each 
side of center. Pleur:-t with cream colored markings, superimposed on 
which arc conspicuous patches of purplish roso. Rose patch on each 
side anterior to meso- a.nd metanotal spines. Whitish transverse bands 
on pro-, meso- and metasterna; between legs on prosternum, just 
anterior to legs on other divisions. 

Leg$-Light brown, darker at joinings. .Purplish rose spot on each 
coxa. Conspicuous brown band on each femur. one-third from distal 
end. Foreleg generally as long as body. In a few specimens slightly 
shorter, in others slightly longer. Spines on tibia of foreleg and pro
tubernnces on first two tarsal joints ,·cry prominent. Tarsal joints 
of foreleg, in descending order; 3, 1 and 2 (<'qual), 4, 5. Tarsus almost 
three lim<'s us long as tibia. 

Wing$-'T'rnnsparent, except apical portion of cells C and Sc, which 
nre milky. Longitudinal veins of forewing dnrk purplish brown, also 
humeral cross-vein. Longitudinal veins of hind wing, and all other 
cross veins of both wings, brown. 

Abdomen-Tergites and first two sternites dark olive-brown with 
cream colored markings. Tergites 2--6 with anterior half of mid-dorsnl 
line light-colored. On 7-9, a light streak along each side of medi:m 
line, which is itself dark. A dark brown stripe on each side of this light 
streak, wider at base. Lateral to this a dark brown triangle, its base on 
posterior margin, its apex not reaching the anterior margin. Two light 
tri:-tnguli1r areas on each side are thus formed, one between the first stripe 



184 JoUR~AL oF THE MITCHELL SociETY [May 

and the apex of the triangle, the second occupying the anterior lateral 
angle. Tcrgite 10 dark brown in center, light brown on each side. 
Ventrally, st.ernites 3-6 purplish grey, silvery anteriorly and along 
posterior margins. A dark purple-brown median line extends con
tinuously from posterior margin of 1 to posterior margin of 10, widened 
at anterior and posterior margins of each sternite. A small black dot 
appears on each side very close to this line (touching iL on sternites 7-9) 
at Lhe center of the st.arnite. On each side of the dark stripe and an
terior to the center on each side is a larger dark brown somewhat oblong 
spot. Parallel to the pleural fold on each side is a narrow band of 
purplish black, not quite reaching the upper and lower margins of each 
sternite. On sternites 3 and 4, this band is somewhat widened pos
terior to the center. Sternites 7 and 8, and posterior lateral portions of 9, 
powder-white except for median stripe and lateral spot and bar. 

Genitalia- as on Pl. 11, Figs. 9, 15, 16 and 18. Forceps and forceps 
base light brown with purplish rose markings. Genitalia somewhat 
resemble those of S . securifer, but differ in details. A certain amount of 
variation in the penes is observable, principally as to the presence of 
spines on the inner surface of the ventral lobes. On one specimen no 
spines are present. In all others examined one, and in one case two 
spines appear on each side. These show variation in size on different 
specimens, and even on the two sides of the same specimen. 

Tails-Dark brown basally, soon becoming light tan. Joinings dark 
purplish brown. 

Female imago 

Very similar to male, with these minor differences. Lateral greyish 
stripe on each side of mesonotum slightly wider. Anterior sternites 
flushed with pale pink. Sternites 7-9, on some specimens, lack the 
powder-white markings. Tails greyish white, joinings as in male. 
Apical marlrin of sternite 9 as on Pl. 12, Fig. 18. 

Holotype-cf' imago. Goshen Swamp, N.C. Taken in fiighL by Prof. 
J. G. Needham1 A.prilll, 1929. No. 1024.1 in Cornell collection. 

Allotype- 9 imago. Same data. No. 1024.2 in C. U. collection. 
Paratypes-7 o" imagoes, 2 9 imagoes. Same data. No. 1024.3- 11 in 

C. U. collection. 

Siphlonurus decorus, light form 

Along with the specimens showing the characteristic coloring of S. 
decants are several others of both sexes, predominantly brownish, but a 
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few of which show slight indications of rose markings. The powder
white of the posterior sternites is lacking in both sexes. Genitalia are so 
similar to those of S. decorus as to be indi tinguishable from them. as are 
also the relalh•e lengths of the joints of the foreleg. Some arc slightly 
smaller t ban the purple-marked fom1s, others are fully as large. The 
color description of S. securifer does not diffe r widely from these forms, 
but their Rtmlller size and the presence of spines on the penes would seem 
to prevent placing them in this species. For the present, therefore, they 
will be considered ns S. dec01·us, light form. 

GE!'fUS SIPHLOPLECTON Clemens 1915 

Key to Siphlopleclull .\'ymph.• 

I. Gills double un !'Cgments 1-3... . . . . . . . . . . . . . 2 
Gills sin~le on all segments.... .. . . . .. . . .. . . . 4 

2. Yenter of abdomen with three uninterrupted longitudinal brown line~, one 
median and the others lateral. Clawos of ~~econd nod third legs almost equal 
to respective tnr.si in length.. .. ..... . . . . . . . . ......... IJa.•ali.i 

\"enter of ahdomen not marked as above. CI:Lws of "erond and third leg~ 
1 to t length of their respective tarsi (i .e ., relntive ly shorter than in S. 
basalis) ....... . . . .. .. .. . .. .. .. . .. .. .. .. . . . .. . 3 

3. Venter of nbdomen wiLb buL one longitudinal brown titreuk along median 
line ..... .. . .. . .. .. .. .. .. . . ..... .. 8iynat11m 

\ "enter or abdomen with very dark brown mrdian lun,e;itudinnl streak, and on 
earh side of this ncar the pleural fold 11 row of hla~k dot<~, two on each side of 
each sternite . . . . . . . . . . . . . ..... . speciosum 

4. Only ventral markin~ are a black ganxlinnir nre!l on median li11e of each 
11ternite. Claw~ of second and third lei(• 11pproximntely equal to rel!pel'tive 
tarsi in length .. .. .. .. . .. . . . . .. 8p.' Xo. l. 

Distribution of Siphloplecton in the stale 

Three species of the genus Sipblopleclon were taken, all of them from 
lhe piedmont r<'gion. One of these is repr<'sented by nymphs only, one 
by adults only, the third by nymphs !lnd t•crued imagoes. 

Siphloplecton basalis \\1k. ? 

On :\lurch 2-t, 1929, n pair of imagoes were taken in flight over n small 
stream in a wooded area seven miles northeast of Spero. Comparison of 
the male with a specimen of S. basalis sent by :\lr. F. P. Ide to the Cor
nell collection, and with the description of this species by Clemens (as 
S. jiexus) show it to be very siinilar, but with these differences: 1), eye 
color dark grey, not dark brown; 2), win~ darker-brown areas of costal 
region darker in color, and basal dark arens of both wings more exten
sive; 3), red areas along median venl.ral li ne of abdomen either absent 
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or much reduced, while the dark dots on each side are more prominent; 
4), tails darker brown; 5), spines present on penes (none observed on S. 
basalis); 6), end joints of forceps relatively shorter; 7), spines of fore 
tibia. stouter; 8), head, thorax tu1d abdominal tergites lighter in color 
but latter with approximately same color pattern. The posterior margin 
of the 9th sternite of the female is shown on Pl. 12, Fig. 29. No female 
of S. basalis is available for comparison. No nymphs of this species 
were found. For the present, this species will be considered as a proba
ble S. basalis. 

Siphloplecton signatum, sp. nov. 

On Feb. 18, 1930, three mature nymphs of Siphlopleoton were taken 
from a small art ificial lake about three miles west of Liberty, N. C. 
All three emerged before 8 p.m. that evening. On March 16, several 
more mature nymphs were taken from t he same lake. By Mch. 19 
these had all emerged. They proved to be representatives of a new 
species, the adults being lighter in color than S. basalis, and differing 
from the light-colored S. interlineata as is indicated further on. The 
description of the new species is as follows. 

MEASUREMENTS 

BODY 1\UU! PORElWTNG "'i'OR&LEG 

---
Male nymph (4 specimens) ... . .. . ...... . 11-13 3!-5 
Female nymph (2 specimens) .. . . .... ... . 13- 16 5 
Male imago (1 specimen) . .... . .. . . . . . .. . 14 25 llt 14 
Female imago (4 specimens) ... .. . . .. . .. 15-16} 17- 18 13H5 7HO 

Slightly larger than S. interlineata Wlsh., but in general very similar 
to it, the male having the same whitish abdomen. Distinguishable 
however from this species by t he lack of a "coarse medial black line 
immediately below the third vein of the costa" (Walsh, 1862, p. 369); 
by the pattern of the abdominal tergites and the color of the tails; and 
by the lack of a white band between the hind coxae, in the male. From 
S. basalis Wlk., which it resembles in size, it may be separated by the 
whitish abdomen and the lighter color of the thorax. The nymph has 
but a single brown median ventral streak, which char!Lcter separates it 
from other known nymphs of this genus. 
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Nymph 

Head-Light brown; labrum and tips of mouthparts darker. Com
pound eyes black. Ocelli ringed with black, the median smaller than 
the lateral ones. Basal and last two or three distal segments of antenna 
dark brown, remainder light tnn. Mouthparts very similar to S. basalis. 

Thorax-Light tan dorsally, with irregular brown blotches on each 
side of mesonotum anterior to the wing roots. Cream colored to light 
tan ventrally. 

Legs-Cream colored in younger nymph, light brown in mature forms. 
Two light brown transverse bands, one-sixth from basal end and one
fourth from distal end of each femur. Brown transverse bands also at 
center of tibia, and one-third from basal end of tarsus, the latter some
times a darker brown. Claws of second and third legs approximately 
four-fifths of tarsus. Femur of second and third legs about equal to 
tibia and tarsus combined. Femur of foreleg about two-thirds of com
bined tibia and tarsus. Fore tarsus 1 as long as tibia; corresponding 
joint of other legs very similar in length. 

Abdomen-Cream colored with brown markings. Narrow dark line 
along center of anterior margin of each tergite, and a brown spot in 
center of each pleural extension. Tergite 1 brown in anterior third. 
Tergite 2 with two short brown marks on each side of median line, from 
anterior margin. On 3 to 5, a triangular brown blotch (wide and long 
on 3. short on 4: and 5) at some distance from median line on each side. 
Laterad of this mark are two narrow oblique parallel lines. Tergile 6 
with large irregula.r brown blotch on each side of center, extending back
ward to posterior margin and laterally to pleural extension. Dark 
wedge-shaped spot on median Line at anterior margin. Oblique brown 
line in center of anterior lateral angle. 7 and 8 with two small brown 
spots on each side near anterior margin. one near median line, the other 
halfway to pleural fold. On each $ide of median line at center of tergite, 
a short brown streak. 9 marked like 8, but in addition a large brown 
wedge-shaped blotch occupies lhc center of the tergite on each side o£ the 
median line. 10 has two brown spots on each side, one above the other 
near the median line, and two brown streaks on the median line, one 
just back of the anterior margin, the other near the center. A brown 
mark in anterior lateral angle. 

Yentrally, a wide dark brown streak occupies the median line. It is 
continuous from 3 to beyond the center of 9, except for a few short breaks 
at anterior and posterior margins of 3 and 4. Represented on 2 by 
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three spots. the anterior one largest. Streak varies in width, widening 
most at ganglionic ar~n and again nea1· center of C"ach sternitc. Two 
short bars on each side of 10, on anterior margin. 

Gill.s-Double on segments 1-3, single on all other~. 
Tails--Cream colored in immature nymphs, brown in mature ones. 

All th1·ee cro5scd near distal end by very dark brown band. 

J!ale imago 

l/ead-Compound eyes dark grey, lighter on upper portion; contigu
ous. Ocelli whitish. ringed with dark brown. Basal segments of 
antenna white, filament brown, lighter again at tip. Frons greyish white 
with brownish area on each side of median carina. A transverse band 
beneath bases of ocelli. 

Thorax-Pronotum greyish white in posterior third; anterior part 
dark brown. :1\lesonotum cream colored to light tan, bordered laterally 
with dark brown; posterior spine also brown. )letanotum dark brown. 
Pleura tan, sutures dark brown. Presternum greyish white. In 
anterior half a. brown median stripe, and a transverse brown streak 
between coxae. Central anterior portion and posterior margin of 
mesosternum very dark brown; remainder light brown margined 
laterally with dark brown, except for greyish white transverse band 
anterior to second pair of lt>p;s. Metasternum dark brown. 

Legs--Femur of foreleg light. brown, other joints cream colored to 
light tan. Light brown at joinings except femoro-tibial joint, which is 
dark brown. Claws purplish brown on outer margin. A transverse 
brown band n('ar distal end of femur. Second and third legs light brown, 
joinings dark brown. Trnnsverse brown bands on femur near distal 
end, and on tibia one-third from basal end. Claws as in foreleg. Tarsal 
joints of foreleg, in descending order: 1, 2 and 3 (equal), 4, 5. Tarsus 
three times length of tibia. Tibia five-sixths of femur. Tarsal joints of 
third leg: 1, 2, 5, 3, 4. Tarsus and femur approximately equal. Tibia 
two-thirds of femur and of tarsus. 

Wi11{1s--Brown areas in both fore and hind wings much as inS. basalis 
Wlk. Wings transparent in other parts. Longitudinal veins in upper 
half of forewing dark brown, all but the three of the costal border shad
ing into light brown apically. Other longitudinal veins light brown, 
also in upper half of hind wing. Cross veins of cell areas C., Sc, and Rs 
of forewing, aJ~o most of those in disc of wing, margined with dark 
brown. Other cross veins likewise brown except those near margins, 
which are mostly yellow. Veins in lower half of hind wing yellow. 
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Clouded areas at base of fore and hind wings as extensive as in S. 
basalis. 

r1bdomen-Tergite 1 dark brown except a white band next to posterior 
margin. Brown marks are a semicircular portion on each side of median 
line, superimposed on a lighter rectangular area. Center of posterior 
margin dark brown. Tergites 2-5 with crerun background and light 
brown markings. On each a crescentic brown area next to pleural fold. 
A triangle with its base on Lhe posterior margin extends forward along 
the median line, its apex reaching the anterior margin. From base of 
this triangle on each side are two forward projections ending in elon
gated spots near center of tergite. Bounding this brown area on the 
outside are two parallel rows of blackish-brown dashes, ex-tending from 
near the center of the anterior margin outward and downward to the 
posterior margin on each side of the brown triangle. On posterior 
margin a median dark brown spot and a larger dash on each side. 6-8 
mainly dark brown, but with a large cream colored triangular area on 
each side near pleural fold, its base on anterior margin, its apex extending 
beyond center of tergite. On each side of median line at center of 
tergite, two whitish dashes. On 6, parallel dashes as on 2-5, but darker 
and more numerous. 9 entirely dark brown save for small triangle on 
each side anteriorly. 10 dark brown, lighter on sides, median line 
darker. 

Ventrally, sternite 1 dark brown bordered on sides and posteriorly 
with cream-white band. Sternites 2 and 8 light tan; 9 and 10 slightly 
darker brown. Other stemites cream colored, with very small dark 
reddish brown spot over ganglionic area of each, and indistinct tan 
bars arising from posterior margin, parallel to median line, and extend
ing forward beyond center of sternite. 

Tails-Light tan with reddish brown joinings, alternate ones wider. 
Finely pilose throughout length. 

Genitalia-Light brown. Very similar to S. basalis in general appear
ance. See PI. 11, Figs. 5 and 13. 

Female irnago 

Differs from malo in following respects. Antennae brown basally. 
Vertex and occiput olive brown. Thora.x lighter dorsally and laterally. 
On some specimens mesonotum light olive brown. Prominent white 
band anterior to mesothoracic legs. Femur and tibia of foreleg light 
brown, tarsus dark brown, joinings darker. Markings of tergites some
what as in male but more extensive, and reddish brown on flesh-colored 
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background. No blackish dashes in parallel rows on each side. All 
tergites marked much like 6-8 of male. In addition, on 6-9 a. whitish 
streak anteriorly on each side of the dark bar next to the pleural fold. 
Median line indistinctly darker on posterior segment.s in some speci
mens. Anterior segments bordered widely and posterior ones narrowly 
with white along center of posterior margin. Sternites flesh-pink, 
median line a deeper pink. No ganglionic mark. On each side of 
sternites 2-i , above center in anterior segments but at center in others, 
a small brown oblong spot. Behind Lhis and nearer the center line, o. 
very minute dark dot, indistinct on some segments. On 8 and 9, two 
dark bars parallel to median line, one on each side. Forewing as in 
male. Hind wing lacking clouded basal area. Apical margin of 9th 
sternite as on Pl. 12, Fig. 31. 

Holotype-d" imago. Small lake near Liberty, N. C. Reared from 
nymph, Feb. 18, 1930. No. 1021.1 in C. U. collection 

Allotype- 9 imago. Same location. Reared same date. No. 1021.2 
in C. U. collection. 

Paratypes-2 9 imagoes. Same location. Reared :J1Iarch 19, 1930. 
No. 1021.3- .4 in C. U. collection. 

Siphloplecton sp.? No. 1. 

Immature nymphs of a species of Siphloplecton were taken on Oct. 19, 
1929, from Big Alamance Creek, south of Greensboro. These proved to 
be neither S. basalis vVIk., S. signatum n. sp., nor a new species from 
Georgia, S. speciosum. The Alamance Creek nymphs differ from the 
others in their color pattern and in the fact that on all t.he segments the 
gills are single. There remains the possibility that these may be nymphs 
of S. interlinea-tc, Wlsh. or S. fermorala Say, the only two species in the 
genus the nymphs of which a.re not. known. A brief description of these 
nymphs follows. As they were immatw·e, no measurements are given. 

Antennae white with black tips. :Mouthparts very similar to S. 
basalis and S. signatum. Legs long for length of body, the foreleg being 
equal in length (in immatw·e nymph) to head, thorax and first two 
n.bdominal segments. Claws of second and third legs equal or nearly 
equal to tarsus in length. Tibia of these legs shorter than tarsus; femur 
approximately equal to tibia and ta.rsus combined. Tarsus of foreleg 
only slightly longer than tibia; femur five-sevenths of combined tibia 
and taTsus. Two transverse bands on femur; tibia and tarsus unmarked. 
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Gills single on all segment.s, more simple in form than t.hose of S. ba.salis 
or S. signatznn (see Pl. 12, Fig. 16.). Tails with black band near distal 
end. Dark brown spot in center of each pleural extension. Ventral 
abdominal markings consist only of a small black spot at the ganglionic 
area in each sternite. There is no slightest indication of a continuous 
ventral dark stripe. 

Siphloplecton speciosum, sp. nov. 

Prof. P. W. Fattig, of Emory University, Ga., collected many nymphs 
of a now species of Siphlopleoton during :'11arch and April, 1931, which 
were sent to Prof. J. G. Needham at Cornell University. Several of 
these Prof. Fattig reared successfully to the imago stage. These 
nymphs were t.aken from a creek near Macon, Ga., on March 22;fromBig 
Indian Creek and Flat Creek on April3; from Oochee Creek near Grove
ton, and Echeconee Creek near Macon, on April 10. Subimagoes 
emerged from April15 to 17, usually requiring apprmdmately 48 hours 
to complete their transformation. 

This is a beautiful species, both in the nymphal and the imaginal 
stages. Nymphs have a continuous dark brown mid-ventral line from 
sternite 3 to 9; two black dots on each side of the sternite near the pleural 
fold; and white gills with black tracheae. Imago males have silvery 
abdominal sternitcs, no clouded a.reas on either wing, whitish eyes, very 
dark thornx, and the anterior and posterior abdominal tergites likewise 
very dark brown. 

?lfEASUREMENTS 

nouy U!IAI FOREWING PORM.£0 

Male nymph (7 specimens) . . .. . . .•.. . ... 9-12 3}-3i 
Female nymph (7 specimens) ... . .•. , .... 13- 16 4H 
Male imago (8 specimens) ... .. .. .•...... 9-12 14-19 SHO 9!-12 
Female imago (3 specimens) .. . . ... . .... 1H2i 14-18 11 6-6! 

Nymph 

General color of mature male nymph cream-yellow; of female nymph 
brown dorsally, light tan ventrally. Both marked with brown. 

Head-Dark brown transverse band across frons below bases of 
antennae. Antennae light tan, black near tip; extreme tip white. 

Thorax-Mottled irregularly with brown. 
Legs-Light brown, marked with darker brown as follows. A dark 
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band near each end of each femw-; one at basal end of tibia; a narrower 
one one-third from basal end of tarsus. Claws of second and third 
legs approximately equal to three-fourths of their respective tarsi. 
Femur of second and third leg equal to combined tibia and tarsus. 
Femur of first leg less thn.n combined tibia and tarsus. 'fibia of second 
and third leg shorter than tarsus, each about equal to four-fifths of 
tarsus. Tibia of foreleg slightly longer than tarsus. 

Abdomen-Tergites l, 6 and 9 often with large brown blotches; others 
with smaller brown blotches, as indicated. Blackish brown spot on each 
tergite in center of pleural ell.iension. Posterior margins of tergites dark 
brown at center, then lighter, then another dark spot. A grey-brown 
patch near center of tergites 3-5, 7 and 8. Posterior to this on each side 
a similar patch. Anterior to it on each side a somewhat darker patch. 
Near it on each side a very small dark spot. Near pleural fold a dark 
brown oblique band. Ventrally a black or very dark brown rather wide 
median stripe, continuous from middle of sternite 3 t.o end of 9. Small 
dark spot on ganglionic area of 3; 10 lacking central stripe. Greenish 
brown median triangle from posterior margin of each sternite from 1 to 
7, its apex on anterior margin, through which the blackish band extends. 
Near pleural fold on each side a narrower greenish band, and on this in 
each sternite from 2 to 7 are two black spots, one near each margin. 
In 8, anterior one only is present. On 9, two longitudinal stripes. 

Gills-Double on segments 1-3, single on 4-7. White with prominent 
black tracheae. 

Tail.s-In immature nymph, light yellow. In mature nymph, middle 
tail yellow, outer ones light brown. Joinings purplish brown. AU 
three crossed by black band near tip. 

Male imago 

Head-Frons white, crossed by wide brown band beneath bases of 
antennae. Vertex and occiput brown. Compound eyes greyish white, 
crossed near the base by a wide and a narrow pw-plish band. Ocelli 
greyish white. Basal segments of antennae brown except for whitish 
outer surface. Filament brown in basal half, distally greyish. 

Thorax-Very dark brown. Posterior lateral margins of pronotum 
white. Mesonotal spine margined anteriorly with cream color. Pleura 
lighter brown than tergites and sternites; white between sclerites. 
White transverse band posterior to fore legs. Similar bands anterior to 
coxae of second and third pairs of legs. Prosternum. anterior sclerite of 
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mesosternum, and posterior margin of metasternum, much darker 
than other portions. 

Legs-Whitt> spot on outer side of each coxa. Femur and tibia of 
foreleg brown, femur with wide reddish brown band near distnl end, and 
indistinct. dnrker band basally. Tarsus grey to grey-brown, darker at 
joinings. Femora of other legs Light brown, dark band near each end. 
Tibia and tarsus grey, former with wide band near basal end. Joinings 
darker. Forelt>g as long as body. Tarsnl joints. in descending order: 
1, 3, 2. 4, 5. Tarsus equals three times length of tibia. Tibia equal to 
four-fifths of femur. Tarsi of second and third legs equal It length of 
tibia. 

Wings-Transparent. No dark clouded areas on either wing, nor 
cross veins widely bordered with brown, as in other species of the genus. 
Apical portion of cells C and Sc milky. Humeral cross vein, bases of 
upper longitudinal veins, and median vein of fore wing light purplish 
brown. Other longitudinal and cross veins hyaline. At bulla, three 
purplish black spots; first on vein Sc; second, on vein second below Sc; 
third, on second vein below the latter. 

Abdomen-Tergiies 1 and 2, posterior ha.lf of 7, all of 8 and 9, and 
central porlion of 10. very dark brown. Lateral margins of 8 and 9, 
and posterior lateral angles of 10, white. Tergites 3-6. and anterior 
half of 7, white with darker markings. 2 to 6 margined posteriorly with 
purplish red. On anterior half of these tergites, a similarly colored 
streak on mid-dorsal line, and similar short marks in center of each, just 
lateral to median line. A light brown triangle based on the posterior 
margin occupies the posterior lateral angles of 2-6; in Utis triangle, two 
irregular reddish marks. A smaller triangular spot on posterior margin 
on each side of median line. Two parallel rows of indistinct black 
pencillings from center of anterior margin outward and downward to 
posterior margin. 

Yentrally, sternite 1 dark brown, margined narrowly with white. 
Sternites 2-6 silvery white; 7-9 opaque powder-white. 5 and 6 faintly 
tinged with yellow. On 2, nn oblong brown spot on each side in anterior 
half, n little distance from median line. l3elow it and nearer the center, 
a smaller dark dot. Very small reddish ganglionic mark on 2-6. On 7 
and 8 this mark is larger and quite distinct. On 8 an oblong brownish 
mark in center of sternite, one on each side of median line. 

Genitalia-Greyish white. Quit similar to S. basalis and S. signa
tunt, but differing somewhat in shape of penes and in presence of several 
short spines on basal portion of latter. See Pl. 11, Figs. 2 and 19. 

Tails-Greyish white. Joinings purplish. 
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Female imago 

Differs from male in these respects. Thorax light red-brown, marked 
with white as in mo.le. Tergites red-brown. margins and pleural folds 
white. Purplish red spots as in male. Small dark spot in center of 
posterior margin on 1- 7, and median line dark brown in anterior half of 
all tergites. In posterior lateral angle of pleural folds of 3-7, a small 
black spot. Sternite 1 brownish red. Sternites 2-10 flesh-colored; 
small dark ganglionic spot on 5-9. 

Holotype-d" imago. Echeconee Creek, Ga. Reared from nymph by 
Prof. P. W. Fattig, April16, 1931. No. 1022.1 in C.U. collection. 

Allotype-~ imago. Same data. No. 1022.2. 
Paratypes-1 9 imago, 5 r:f' imagoes. Same data, but dates April14-

17. No. 1022.3-8. 

GENUS .U!ELETUS Eaton 1885 

Key to Ameletus nymphs of eastern United States 

1. With three distinct stripes on venter of abdomen . .............. . . . . .. . . .. 2 
Without any ventral abdominal markings . ... . . . ......... . ..... . ... sp? No. 2 

2. Stripes continuous, both lateral and medial ones . ..... . . . .... . ........ . ... 3 
Median stripe continuous only on 8-10; discontinuous anteriorly ... sp? No. 1 

3. Stripes wide, their edges not clearly defined; (used on last three posterior 
sternites. No continuous wh.ite line between each lateral stripe and the 
pleural extensions .. .......... . ....... . ...... . .... . ... . ..... . ...... . ludens 

Stripes relatively narrower, edges clearly defined; fused only at posterior 
margin of sternite 9. Continuous white line present between each lateral 
stripe and the pleural extension ................................... lineatm 

Distribution of Ameletus in the state 

Three species of this genus were taken in the state. two from the pied
mont nnd one from the Appalachian region, the latter collected by Prof. 
J. G. Needhrun. Two of these are represented by nymphs alone. Only 
one species of Ameletus has hitherto been described from eastern North 
America,-Ameletusludens Needham. Comparison of the three species 
from North Carolina with type material of A. ludens indicates that the 
latter is not represented among them. The specimens from North 
Carolina seem to represent new species. 

Ameletus lineatus, sp. nov. 

The nymph of this species is recognizable by its relatively large size 
and the three conspicuous brown stripes on the venter of the abdomen. 
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MEASUREMENTS 

BODY 't!JL8 t•on~WlNO F011Eu&O 

Female nymph (4 specimens) .. .. .. . .. . .. 12- 14 3t-5i 
Female sub imago (3 specimens) .... . . ... 11 9- 10 11-12 5-6 

The subimago differs from A. ludens in the lack of any dark markings 
over the ganglionic areas. 

Nymph 

Head- Brown. Basal segments of antenna brown; yellowish white 
area for about one-third of remaining length, beyond which is a broad 
dark brown band not exi.ending to the tip, which is white. Two parallel 
longitudinal brown bars on vertex, and brownish areas at median line on 
posterior margin of occiput. :Mouthparts quite similar to A. ludens, 
but maxillary palp is slightly longer proportionately. Maxilla shown 
on Pl. 12, Fig. 6. 

Thomx-Dorsally, cream yellow mottled with light brown. Pleura 
and ventral surface whitish, the former with a few brown marks. Legs 
relatively much stouter than in A. ludens. Light brown, marked with 
dark brown as follows. Brown bands at proximal end of femur; one
third from distal end of femur; at proximal ends of both tibia and tarsus; 
narrow band at distal end of tibia; wide band at distal end of tarsus. 
Claw brown, somewhat stout at base. Femur of foreleg equal to It 
length of tibia. Tibia slightly longer than tarsus. Claw of third leg 
equal to t length of tarsus. 

Abdomen-Dorsally, cream yellow and dark brown. Tergites 1-5 
mottled cream white and brown, the brown areas being on anterior and 
posterior margins, center and next to pleural fold of tergites, thus leaving 
central region on each side of median brown area cream colored. Dark 
brown spots near posterior lateral angles of pleural extensions. Tergites 
6 and 7 predominantly cream colored, the brown areas being restricted to 
the margins and median line, and a dark bar enclosed in a cream colored 
area on each side median line at center of tergite. 8 with oblong cream 
colored ma1·ks nea.r anterior margin. 8- 10 predominantly dark brown. 
Cream colored bar in anterior lateral angle of each. Posterior margin 
cream-yellow, 10 cream colored also on median line. 

Ventrally. whitish on anterior &.nd yellowish on posterior sternites. 
Three continuous wide dark brown streaks extend Lhe entire length of 
abdomen; one is medinn, two are lateral. The lateral streaks enclose a 
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light spot near the !tnterior margin on each sternite. A white streak 
separates each lateral streak from the pleural extension. A small dark 
spot on each side, sometimes indistinct, close to median line at center of 
sternites 4-7. 

Gills-Whitish, wit.h narrow brown line just inside each outer margin. 
Tai~s-Yellowish white, batTed as in othet· species of the genus with 

two dark brown bands, a broad one one-third from base, a na.rrow one 
at the tip. 

Female subimago 

Head-Yellowish brown. Two parallel dark brown lines on vertex 
and occiput. Ant~nna dark brown. Ocelli ivory-white, widely ringed 
with black at base. Compound eyes purplish grey, a darker line mark
ing off an upper and a lower portion. 

Thorax-Dark yellowish brown. Mesonotum olive-brown in center, 
margined anteriorly and laterally above wing roots by dark chestnut 
brown. Meso notal spine margined laterally with blackish brown. Two 
longitudinal dark bars on pronotum, one at e;..;treme lateral edge, other 
somewhat toward the center from first. Pleura darker between sclerites. 
Posterior portions of pro- and mesosterna darker than other parts of 
the venter. 

Wings-Uniform smoky brown. 
Legs-Brown. Coxa, distal end of last tarsal joint, and joinings, 

very dark brown. 
Abdomen-Tergites orange-brown, margined posteriorly with darker 

border. Pleural folds cream colored to light tan. An indistinct darker 
spot on each side of median line near center of each tergite. 

Ventrally, lighter orange-brown, except sternitc 7, which is as dark as 
tergites. An indistinct dark spot on each side of median line near 
center of each sternite, much as in tergites. No marks at ganglionic 
areas. 

Tails-Very dark brown. In basal half, narrow black ring at each 
joining. 

Female imago 

Two of the female subimagoes died while endeavoring to complete 
their transformation. The subimaginal skin was carefully removed 
[rom one of these, and the coloration of the imago thus observed. It 
differs from the subimago just described in t.hese particulars. 

Prothorax margined narrowly on posterior border by purplish black. 
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~1esonotum clear greenish yellow, no darker markings, except blackish 
lateral margins of mesonotal spine. Pleura, thoracic sternites and legs 
lighter than in subimago, except posterior portions of pro- and meso
sterna, which remain dark brown. Tergitcs of abdomen flesh-colored, 
each margined rather widely on sides next to pleural fold and along 
posterior border with orange-brown. Tndislinct darker markings on 
each side of median line. Stcrnites 1-6likewisc flesh-colored, but 6 with 
purplish median mark. 7 flesh-colored in anterior haU. Posterior half of 
7, and 8-10, light olive-brown. Whitish triangles in anterior lateral 
angles of 8. Tails purplish brown, joinings darker. Apical margins of 
9th sternite as on Pl. 12, Fig. 26. 

Holotype- 9 subimago. Reared from nymph, Big Alamance Creek, 
N.C., Feb. 20, 1930. No. 1079.1 in C. U. col\ection. 

Paratypcs-2 9 subimago. Same data, Feb. 2 , 1930. Ko. 1079.2-3 
in C. U. collection. 

On 1\larch 10, 1929, several nymphs of Ameletus lineatus were taken 
from Big Alamance Creek, in an area of gravel-and-s..'l.nd bottom and not 
very rapid water. Again on Mch. 17 a few of lhese nymphs were col
lected from the same stream. In a small rapid-flowing tributary of 
the main stream several others were found. AI\ but one of these died 
without transforming. 

On Feb. 25, 1930, several more nymphs were collected from the same 
small tributary stream and also from the maio stream of Big Alamance. 
Of these, three became subimagoes, but none successfully reached the 
imago state. AU of these nymphs were females. 

Ameletus sp? No. 1 

Four small bluish grey nymphs were found in the tributary of Ala
mance Creek on March 10, 1929, along with the much larger nymphs of 
A. lineatus. No adults were reared from them. These seem quite dis
tinct from both A. ludens and A. lineatus, but duo to lack of adult forms 
will be considered only as Ameletus sp? No. 1. All of these were females. 
A description of these nymphs follows. 

Nymph 

Size-Body, 9-9! rom.; tails 4! rom. 
General appearance-Bluish grey, varying in different nymphs in the 

extent to which it is present on the parts of the body. One very young 
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nymph (not included in above measurements) shows Lhis color in thorax 
and gill only. One mature nymph has the posterior abdominal seg
ments brownish, the remainder of the body bluish grey. 

Head-Two brown streaks on vertex, light brown triangular areas on 
each side of post-erior margin of occiput, near median line. Brown spot 
at base of mandible; other brown spots laterad of ocelli and bases of 
antennae and between ocelli. Antenna white basally, crossed near tip 
by a lighL brown band; tip white. Mouthparts very similar to A. ltulens. 

Thorax-Bluish, marked with brown. A band on each side of center 
of prothora.x, and a.long latera.l margin. Irregular brown markings on 
mesonotum, including one on each side near :.tnterior margin, and two on 
each side of median line near posterior margin. :'\1etanotum with 
brown mark on each side of median .line, continued laterally f.rom the 
posterior end as a border parallel to the posterior margin. Brown 
spots on plettrtt above and anterior to each coxa. Thoracic sLernites 
uniform bluish grey. 

Legs-Coxa, trochanter and basal portion of femur of each leg bluish. 
Remainder of leg yellowish white marked with brown. Brown spot on 
each coxa; near each end of femur; at base of tibia; and at basal and 
distal ends of tarsus. Femur of foreleg equal to H length of tibia. 
Tarsus slightly longer than tibia. Claw of third leg slightly exceeding 
one-third the length of the tarsus. 

Abdomen-Tergites marked with brown as follows. A small dark 
spot in posterior lateral angle of each pleural extension, and a round dark 
spot in center of anterior lateral angle. Oblique brown mark extending 
from anterior margin on each side of median line on tergites 2, 3, 6, and 
7. Tcrgites 1, 4, 5, and 8 with large brown blotch occupying middle of 
each, on median line; this blotch widest posteriorly and just anterior to 
center. Tergite 9 with brown blotch shaped like a right-angle triangle 
on each side of median line, its base on anterior margin. 10 with a 
brown streak on each side of median line, P,onnected basally with another 
brown streak extending laterally to pleural fold. 

Ventrally, three brown streaks, two latera.! and one median in position, 
of which the median is discontinuous except on sternites 8-10. It is 
represented on 7 by a brown triangle near the posterior margin, its 
apex extending beyond center, and by a smaH brown line at the anterior 
margin. 4, 5 and 6 have each a brown mark posterior to the center; 
wedge-shaped on 6, rather oblong on 4 and 5. 1- 3 lacking any median 
marks. Lateral lines continuous from 3- 9, enclosing small white marks 
near anterior margin of each sternite. An indistinct oblique line e:\'tend-
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ing a short distance from anterior margin, on each side of median line, 
on sternites 2-5. 

Gills-Bluish grey. Along each margi11 a narrow brown line. 
Tat1s-Light tan basally, yellowish distally. Crossed by wide 

blackish band one-third from base, and by narrower one at tip. 

Ameletus sp.? No. 2 

Several mature nymphs were collected by Prof. Needham at High
lands, N. C., on April7, 1929. No adults were reared from them. A 
brief description of these nymphs is given. 

Nymph 

Siz~ne male nymph was among tho specimens. Its body meas
ured 8 mm., tails 4 mm. The bodies of three females measured 9-11 
mm., tails 4-4! mm. 

General color yellowish brown. 
Head-Without distinct marks, except two brown bars on frons, one 

below each antenna. Antenna black-tipped; just below this tip a white 
band. Remainder light brown, slightly darker distally. l\Iaxlllary 
palp relatively longer than in the other eastern species; end joint and 
basal joint longer respectively. See Pl. 12, Fig. 12. 

Thorax-Marked dorsally with light brown. Metanotum with dark 
bands along anterior margin and beside median line. Unmarked 
ventrally. 

Legs-Yellowish. Brown at joinings. Light brown band at center 
of femur, darker band at distal end of tarsus. Spines on femur brown. 
Femur of foreleg not quite equal to 1! length of tibia. Tarsus slightly 
shorter than tibia. Claw of third leg a.bnost equal to one-third length 
of tarsus. 

Abdomen-Tergites 1, 2, 7, 8 and 10 predominantly yellowish. 
Others mainly brown, except for yellow areas along pleural extensions 
and at center of each tergite halfway between median line and pleural 
fold. Tergite l with brown area occupying center. Two small oblique 
marks on 2, on each side of median line, below anterior margin. 7 and 
8 brown along anterior margin, extensions to center along median line, 
and brown blotch in posterior lateral angle near pleural fold. Two 
brown blotches on each side of median line of 10; anterior one larger. 
Brown spot on posterior lateral angles of pleural extensions 1-8. Ven
trally, no markings. 
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Gills-Yellowish white, outer margins brown, wider on inside. 
Tails-Yellowish basally, silvery distally. Crossed by usual broad 

blackish band near base, narrower one at tip. 

GF.Nus ISONY CHlA Eaton 1871 

Key to North c,wolina species of lsonychia-lmagoes 

1. Tails ringed at each joining with red or brown ............................ 2 
Tails not ringed with red or brown, except a few joinings near base ....... 3 

2. Wing of female 13 mm. in length. Second leg purplish brown on tarsus and 
distal end of tibia; last two segments of third leg same color ....... . nolata 

Wing of female 10 mm. in length. Second and third legs purplish brown only 
on claws, distal portion of last tarsal segment, and tarsal joinings .. . annulata 

3. Genitalia of the 'albomnnicnta' type. Tails largely whitish, joinings opaque. 4 
Genitalia of the 'arid a' type. Tails largely dA.rk brown ................... 6 

4. Venation dark brown. Abdomen light in color (flesh-colored to light orange). 
Fore tarsi not lighter than remaining segments of foreleg ......... . pacolela 

Venation very light brown. Abdomen dark red. Fore tarsi lighter than 
remaining segments of foreleg .......................................... 5 

5. Forewing of female 13 mm. in length. Tarsi and claws of second and third 
legs of both sexes whitish. Tails ringed at base with very light red 

albom.anicata 
Forewing of female 11 mm. in length. Tail reddish at base, with red joinings 

at base only. Claws and ltlSt tarsal segment of second and third legs of 
female light purplish grey ............................... . sicca var. manca 

6. Fore tarsi somewhat lighter in color than remaining segments of foreleg ...... 7 
Fore tarsi not lighter in color than remaining segments of foreleg ...... ... 8 

7. Jncurved portion of penes 'saw-toothed,' bearing 7-8 teeth or spines. Last 
three tarsal segments of second and third legs purplis.h ........... , .serrata 

Incurved portion of penes bears but 2 teeth or spines on inner angle. Only 
distal segment of second and third tarsi purplish ... ..... . ...... . . . georgiae 

8. Venter of abdomen marked with definite dark brown or purplish color pattern. 9 
Venter of abdomen without dark brown or purplish color pattern, except at 

openings of oviducts in female ................ . ....... . ............ . aurea 
9. Fore wing of male 11 mrn. Outer distal angle of penes acute, a deep indenta

tion beneath it. Mesonotum of male very dark purplish to mahogany 
brown ......................................... , ............... . . . . obscura 

Fore wing of male 12! mm. Outer distal angle of penes rounded, no indenta-
tion beneath it. Meso no tum of male light mahogany brown ....... . similis 

Key to Nm·th Carolina species of Isonychia- Nytnphs 

1. Antenna white at base. One dark spot in outer margin of gill .. .......... 2 
Ant.enna brown at bnse. Two dark spots in outer margin of gill .......... 3 

2. Large species, females 13-16 mm. in length. Fore tibia with distinct wide 
greyish brown band in central portion ..... . ... . .. ..... . . .... . albomanicata 

Smaller species, females 11 mm. in length. Fore tibia yellow except for narrow 
brownish streak at renter of fore margin ................. sicca var. manca 
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3. Antenna crossed by dark transverse band, about three segments wide, one-
third of distance Jrom base ............. ............. ........... ... . . ... 4 

Antenna. not crossed by a dark transverse band as above ................. 8 
4. Small species, under 12 mm. in length ............................. . Clllrwlala 

Larger species, 12 mm. or over in length .............. .................... 5 
5. Fore leg predominantly yellow, with brown marks ........................ 6 

Fore leg predominantly brown with narrow yellowish markings ...... . serrata 
6. Spines on fore tibia very numerous (over 30 in number) ............ .. simi/is 

Spines on fore tibia. less numerous (fewer than 25 in number) ....... ... ... 7 
7. Gills dark purple. Nymphs distinctly brorue in color .............. . georgiae 

Gills greyish lavender. Nymphs distinctly dark reddish brown in color .. notata 
8. Spines on fore tibia. few in number (fewer than 15). Tergite 10 entirely reddish 

brown in color .............................................. . ... .. pacoleta 
Spines on fore tibia very numerous (over 35 in number). Tergite 10 yellowish 

in basal third . .................................. . ................ . . . aurea 

Notes on the Genus I sonychia 

A comparative study of the nymphs and imagoes of ten species of this 
genus from North Carolina, as well as of the imagoes of I. arida and I. 
sicca, seems to justify the following conclusions, which are in the !lh'tin in 
accord with Dr. :iVIcDunnough's notes regarding the genus (see Canad. 
Ent. 63: 157-163. 1931). However, until more convincing evidence 
has been brought forward to indicate a synonymy between 1. bicolor Wile 
and I. alhomanicata Needham, I shall continue to regard the two as 
distinct species, of which I. bicolor is known only as a female subimago. 

Imagoes 

On the basis of the male genitalia and the apical extension of the 9th 
sternite of the female, the genus apperu·s to faU into two main groups. 
The first of these I have termed the "albomanicata" group (Dr. McDun
nough's "bicolor' group); the second, the "arida" group. In each case, 
the characteristic type of genitali.'l. is known by the same name as the 
group. I. intermedia Etn. is not included in this grouping, although 
Eaton's description would seem to throw it into the first group. 

Species of the "albomanicata" group have the penes more orless trun
cate distally, never with an incm·ved basal or lateral portion bearing 
teeth or spines. The distal border of the forceps base is deeply incised, 
so that the penes are visible above its margin for most of their length. 
Females of this group have the outer distal angles of the apical margin of 
the 9th sternite sharply acute, and the spaces between them deeply in
cised, either angularly or rounded. ln this group I place 1. sicca Walsh, 
1. sicca var. manca Etn., I. sicca var. campestrt~ :NlcD., I. ruja MoD., 



202 JoURNAL OF THE MITCHELL SociETY [May 

and tho new North Carolina species, I. pacoleta. Because of the sim
plicity of the penes lobes, the "sicca" species and varieties might be con
sidered one subdivision, and the other species placed in a second sub
division. In the latter, the outer angle of the penes is broadly rounded, 
the outer margin undulating. For appearance of genitalia of I. pace
leta, see Pl. 10. Fig. 14. 

To the "arida" group belong species in which the genitalia bear spines 
or teeth on an incurved flap-like portion located on each side at some dis
tance below the distal outer angles of the penes. The distal border of 
the forceps base is only shallowly incised, thus hiding the penes except 
for Lhe extreme distal portion. Females of this group have the distal 
outer angles of t.he 9th sternite rounded, the space between them only 
slightly incised, or with no real indentation present. To this group 
belong I. art:da Say, I. georgiae McD., the four new species I. annulata. 
I. obscura, I. similis and I. serrata, and probably also I. aurea and I. 
notata. The two latter species are represented by females only, but the 
9th sternites of these are similar to other females of the "arida" group. 
For the sLructw·e of the penes of the four new species first mentioned, 
see Pl. 10, Figs. 6, 16. 17, 19. 21, 22, 23, 24. 

Nymphs-Generally speaking, Lhe nymphs of Lhe different species 
of Isonychia are very similar one to another. Aside from evident 
differences in size, certa.in structural differences are recognizable. 
Ea.ch fore femur bears a flange at its distal end, overlapping the basal end 
of the tibia. Each fore tibia bears on its forward border a double row 
of very long tawny hairs, tuld on its hinder border and its upper surface, 
few to many spines. The claws of each leg are serrate or dentate on the 
inner margin, the appeaJ·ance of these varying somewhat in the different 
forms, as is shown in the figw-es presented -under each of the new species, 
also for I. albomanicata and I. manca. The shape of the gills, while 
subject to considerable variation on each nymph, nevertheless seems 
to show specific differences in some instances. See figures of the third 
gill, under each of the new species. The frontal carina varies slightly in 
shape in different species. but it has not been considered advisable to 
attempt its use as a specific character. Mouthparts have been fo1md so 
similar in all the species studied, as to be practically worthless for the 
separation of species. The figures of the mouthparts of I. albomanicata 
Needham (N. Y. StaLe BuU. 86: pl. 6. 1905) serve well for any known 
species of the genus. 

Color differences, always subject to individual and age variations, are 
sometimes useful. Thus the markings of the antennae differ somewhat 
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in different species, being whitish at the base in some and dark basally in 
others; in several species, crossed about one-third from the base by a 
transverse black or brownish band. The gills vary as to the color of the 
base and central elise, of the margins and mid-line, and as to the number 
and color of spots in the outer margin. Presence or absence of marks on 
the head, pro- and mesonotum, and abdomen, have been used to help 
clistinguish one species from another. The ground color and markings 
of the legs are likewise useful for this purpose. The two outer tails are 
fully a third longer than the middle one, and are often broken at the tips. 
A short account of the appearance of the tails of I. albomanicata will 
serve equally well for any of the others, except that the color in the 
basal half varies somewhat in the different species, as noted in the 
descriptions. Basal half clark reddish brown, fringed on the inner 
margin with purplish hairs. A blackish brown band crosses the midcllo 
of the tail; beyond this, a wide yellowish white area, then anoLher dark 
band, about twice as wide as the first one. The e.:.:treme tip is usually 
whitish. 

Dist1'ibution of the ge-nus 

Ten species of Isonychia were taken within the state, seven in the 
Appalachian region and four in the piedmont. Si.x of the seven from the 
Appalachian region and one from the piedmont proved to be new species. 
Descriptions of these are herewith presented. Besides these ten species, 
many nymphs were taken from the mountain region which were not 
rea.red. The eastern species I. sicca and I. arida are not represented 
among the imagoes in my material. I have not seen the type material 
of I. inkrrnedia, described from Arizona, but a comparison of the descrip
tion of this species with all the purplish-mnrked North Carolina forms 
leads me to believe that I do not have I. intermedia. Dr. ~VlcDun
nough's two new species, I. l'ufa and I. sicca var. carnpestris seem also 
not to be represented. As to the species which I am tentatively calling 
I. sicca var. manca, the imagoes are quite similar in appearance to speci
mens sent to the Comell collection by Mr. Walley, but the genitalia are 
not exactly similar to those figured by Dr. McDunnough. 

Species from the 1Yiedmont 

Isonychia albomanicata Needham 

Immature nymphs were caught in a branch of the Uharie River, near 
the little settlement of Farmer. N. C., on April3, 1929. None of these 



204 JotrnNAL or Tu£ :\liTCHELt. SociETY [May 

was rt'nred. i\lnture nymphs were taken from the rapids of Big Ala
mance Creek, south of Greensboro, ~lay 17, 1929. By ~lay 25, most of 
these had transfonned. One female, emerginF; at 7 p.m., required from 
22 to 26 hours to complete her transfomation. 

Isonychia sicca var. manca Etn. 

As previously stated, I refer my specimens t.cnta.tively to this species. 
Several nenrly-mnture nymphs were collected from Little Alamance 
Creek on Sept. 15, 1929. These were reared, and by Sept. 18 a male und 
n female had completed their transformation. This appears to be an 
autumn species, as contrasted with I . albomanicala, which matured in 
the spring. However, no endence is at hand to prove that one or both 
of the~ lSJX'Cirs may not be two-brooded. Genitalia shown on Pl. 10, 
Fig. 25. 

Isonychia pacoleta, n. sp. (See description under Appalachian species). 

A single ft'mt\le was reared from a nymph taken in Big Alamance 
Creek on Oct. J. 1929. No other specimen of this species wus taken 
in the piedmont. 

Isonychia annulata, sp. no,·. 

l\1EASUREllll:XTS 

BODY TULS FORE¥o~G FOB&LEcJ 

~lnlc nymph (2 specimen:~) ... ....... . .. . 9-lOl 4 
Fcmn1e nymph (5 specimens) . ...... . .... lo-ll! 3!-6! 
1\lale imoKo (l specimen) .......... . .... 10 l5 13 51 
Fcmoll' imrtKO (l sperimeo) . ...... .. .... 11 12 9} 5 

Imagoes with large whitish blotches on the ubdomen, between pur
plish brown markings. Tails ringed at each joining with purplish red. 
' 'eins of wings durk brown in male, especially in basal area. and central 
disc of fore wing. Fore femur light basally; fore tarsus somewhat lighter 
than remaining joints of foreleg. Two dark spots in outer margin of gills 
of nymph. 

.l! ale imago 

Head-Yrllowish brown. Compound eyes grey with purplish tinge. 
Antenna light brown. 
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Thvrax-Pronotum whitish with greyish purple markings. Meso
notum yellowish bro,vn, on anterior portion and central area; reddish 
bro'vn on sides and on mesonotal spine, which is margined posteriorly 
with dark brown. Whitish patch anterior to wing roots. Pleura 
creamy white, with light brownish markings. Presternum creamy 
white, meso- and meta sterna reddish brown. 

Legs-Femur of foreleg whitish in basal half; distal half of femur and 
all of tibia except extreme basal end, light reddish brown. First four 
joints of tarsus light greyish brown; last joint and base of claws purplish 
grey. Second and third legs yellowish white except for claws, tarsal 
joinings, and last tarsal joint, which are faintly purplish grey. 

Wings-Basal area and central area of forewing with very faint brown
ish cast, not distinct enough to form a cloud. Veins dark brown, darker 
in basal area. Stigmatic area faintly opaque whitish. Veins of fore
wing from 1st anal to margin united with one another in several places by 
cross veins. Very few marginal intercalaries in hind wing. 

Abdomen-Cream white marked with pw·plish brown. Dorsally, 
a wide cream-white central streak extends the length of the abdomen, 
bordered on each side by a purplish brown line. Each tergite has a 
rather wide purplish black posterior border, except at the center. A 
purplish triangle, its base on the posterior margin halfway between 
median line and pleural fold, extends forward about three-fourths the 
length of the tergite. An irregular purplish mark, shorter than the 
triangle, extends forward from the posterior margin along the pleural 
fold, occupying all but the extreme angle of the posterior lateral area, 
which latter remains cream-white. Pleural fold margined narrowly 
with purplish black. 

Posteriorly, sternitc 1 entirely brownish. Sternites 2-5 each with a 
Ja.rge central purplish-brown area, widest on posterior margin, bifurcated 
anteriorly, leaving the anterior half of the ventral region cream-white. 
On 6-9 a purplish bar or streak on each side of the median line, these 
bars approaching each other posteriorly on 8 a.nd 9. A purplish black 
line parallels the pleural fold on each side, from posterior margin to 
center of sternite. At its upper end, a blackish dash. Between the 
pleural fold and the black line, a purplish area. 

Tails-Cream-white, tinged with bro\vn basally. Each joining pur
plish red. 

Genitalia-Penes quite different from any thus far figured except 
I. arida and I. georgiae, which they resemble in a general way. Uppet· 
margin somewhat as in I. albomanioata; outer distal angle sharp-pointed, 
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each side indented slightly below the angle and then flaring out into a 
rounded projection. See Pl. 10, Figs. 21, 23. Outer margin of forceps 
base extending forward almost to the tips of the penes, but excised 
angularly in the center. Terminal joint of forceps limb slightly shorter 
than the p<'nuJtimate joint. Forceps Limbs purplish brown. 

Female imago 

Similar to male, except as indicated. 
!lead-Yellowish. Black marks as follows: one at each posterior 

angle of the occiput, extending onto the compound eyes and along their 
inner margin; one just cephalad of each compound eye; another on each 
side Jx-low the lateral carinae, between the margin and the median carina. 

T/wm.r-Pronotum, mesonotum and pleura yellowish. Pronotum 
black in centrr of posterior margin. Irrep;ularly marked with purplish 
brown. Yentrally with two purplish brown transve~ bands, the an
terior one broken at the posterior margin of the prosternum. :\[eso
stcrnum Au~hrd with purplish anteriorly, a median carina-like process 
likewise pmpliAh. 

Wing.s-Vrnation purplish brown except on costal border, which is 
yellowish brown, No indication of brownish cast in basal area and disc 
of for<'wing, as in male. SLigmalic nr<'a opnqur whitish. 

Abdomcn- Yrry much as in male, but the first t<evcn segments flu;<hed 
with light purplish orange, probably due to pl'{'sence of eggs. On 
tergites, the nnterior portion of each dnrk triangle tends to become sepa
rated from the posterior or basal portion. All dorsal markings reddish 
brown ruther than purplish as in male. \"entrnl marlings reddish 
lavcnd<'r. Post<'rior margin of each sternite pinkish lavender. .\ pi
cal mar~in of both sternites as on Pl. 10, Fig. 7. Distal angles 
rounded, not. shmp-pointed as in I, albrmumicata. Incisure between 
these very Rhn llow and rounded. 

Tai/.,'-Faintly flushed with pink at bnE:<'. Joinings as in male. 

Subimagoes 

Yery similar to imagoes. but wings dusky bro"·n, all coloring duller. 
Tails light greyi:-:h tan, joinings dark purpli~h brown. 

Nymph 

Bright I'Nidi~h brown; head and thorax lighter than abdomen, and 
slightly yrllowiRh in one specimen. 

Tlead Frontal cari na white. Whitish median streak posterior to 
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the median ocellus, in one specimen mottled with light brown. Antenna 
dark brown at base, light tan for a short distance thereafter, then barred 
by a dark-brown band three joints in width. Remainder cream-white. 
Mouthparts very much as in I. albornanicata. 

TMra.x-Whitish median streak on pronotum, extending narrowly on 
to anterior edge of mesonotum. Pronotum with crescentic yellow 
marks on each side of the median line. Small white spots at and anterior 
to wing roots on mesonotum, and one on each side of the median line at 
level of wing roots. Lighter ventrally. 

Legs-Dark reddish brown. Whitish bar between the d~trk markings. 
Distal half of tarsus, each end of tibia, each end and center of femur, 
light in color. Tibial spur of foreleg as on Pl. 10, Fig. 15e. Flange on 
distal end of fore femur as on Pl. 11, Fig. 4f. 

Abdomen-In fully-mature nymph, the dorsal pattern is very similar 
to tha,t of the adult insect, the markings very dark brown. Immature 
nymphs show, instead of this pattern, four white marks on each side. 
One on each side of median line at anterior edge; behind this and nearer 
the lateral margin, another round spot; one in each anterior lateral 
angle; anoLber opposite center of pleuraliold, a short distance in from the 
edge of the fold. Tergites 8 and 9 with black dashes in the place of Lhe 
first pair of white ones, in anterior tergites. Tergite 10 white anteriorly, 
black posteriorly. 

Ventrally, mature nymphs show the anteriorly-bifurcated dark central 
triangle of the ndull insect, also a brownish purple border next to the 
pleural fold on each side, and a row of blackish dots just below the 
anterior margin at. lhe inner edge of this border. Immature fomlS show 
faintly the same lateral border and row of dots, but near the center of 
each sternite are two indistinct whitish dashes in the anterior half, one 
on each side of the median line. Below these and between lheir lower 
ends are two dots, each near the median line. 

Gill-s-Dark purplish brown on central disc, margined anteriorly with 
light brown, laterally and posteriorly with white. Two dark brownish 
spots in the outer margin, the posterior of these the larger. Third gill 
shown on PI. 10, Fig. 8. 

Tails-Very similar to I. albomanicata. 

Holotype-Male imago. Reared from nymph. Big Alamance Creek, 
N.C., :tvlay22, 1929. No.l088.1 in C. U. collection. 

Allotype-Female imago. Reared from nymph. Same data. No. 
1088.2 in C. U. collection. 
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Paratype-Male subimago. Reared from nymph. Same data. No. 
1088.3 in C. U. collection. 

Species from the A. ppalachian region 

Isonychia georgiae ·McD. 

Nymphs taken in Davidson River in July 1930 were reared, the ima
goes emerging on Ju!y 9 and 21. The genitalia of the male are so 
similar to the figure given by Dr. McDunnough of the genitalia of I. 
georgiae as to make it very probable that my North Carolina form is of 
that species. However, as my male specimen differs somewhat from 
the description given by Dr. McDunnough, I give a brief description of 
it, as well as of the undescribed female and nymph of this species. 

Male imago 

Head-Compound eyes dark grey-lavender. Greyish white between 
ocelli. Base of antenna purplish, filament grey. Keel of median 
carina red-purple. Black spot on each side, below lateral carina. 
White ventrally. 

Thorax- Pronotum light brown ·in central area, greyish laterally. 
Posterior margin greyed lavender. Mesonotum yellow, borders light 
brown; spine purplish. Pleura cream-colored and light brown, washed 
with lavender on side and anterior to wing roots. Ventrally, posterior 
portion of prostcrnum purplish grey. Remainder red-brown. 

Legs-Fore femur white basally, purple distally. Base of tibia white, 
remainder greyed lavender. Tibia very slender. Tarsus very light 
greyed lavender. Other legs white, washed with yellow. Tarsal join
ings, claws and last tarsal segments, faintly purplish grey. 

Wings-Veins purplish black. Slight tendency to anastomosis of 
cross veins in stigmatic area. Veins from first anal to margin tend to be 
twice branched, sometimes connected by cross veins. 
Abdom~n-Background of t.ergites light red-brow'D. Cream-white 

border next to pleural fold. Markings purplish brown with wash of 
red. Central light. median streak entire length of abdomen. Anterior 
lateral angle, and band next to pleural fold, cream-colored. Between 
these light areas, a wide dark purplish brown band, bounded on each 
side by a somewhat crescentic bar. Pleural fold nan-owly margined 
with dark purple. Ventrally, purplish with brown wash. Dark median 
area, divided into two portions by narrow light grey mid-ventral line. 
Dark purplish border next to pleural fold. Between these dark areas, 
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a lighter band, becoming wider posteriorly. Anterior margins light 
grey. Posterior margin of soornite 1 white, of others greyed lavender. 
On 2-8, light marks on central dark area, seeming to be etched on the 
dark surface. A curved dash on each side of median line, below anterior 
margin. On 2, four transverse Light dots below this. Two such dots on 
3-8. Black spot in anterior lateral angle, and dark bar from this along 
pleural fold. 

Tails-Greyed purplish brown. Joinings slightly darker. 
Genitalia-As figured by Dr. }\!cDunnough (Canad. Ent. 63). 

Female imago 

Differs from the male as follows. 
Head-Yellow. Dark purplish in posterior lateral angle of occiput. 
Thorax-Pro- and metanotum yellowish. 
Lega-Distal half of fore femur, and fore tibia, dark purple-brown. 

Tarsus dusky yellow to greenish brown. Other legs white. Tarsal 
joinings very narrowly purplish, claws purplish near base. Last tarsal 
joint faintly grey. 

Abdomen-Background purplish rose. Median light dorsal line as in 
male, and similar dark crescents bordering it. Lateral crescents very 
slender, except on tergites 1-3, not reaching to anterior margin. Space 
between this and the central crescent light rose-purple except for dark 
posterior margin. Ventrally, a dark rose-purple streak ne:d. to pleural 
fold in posterior half of each sternite. Dark spot in anterior lateral 
angle as in male. Rose-colored median Uno quito distinct. Bordering 
this on each side, an irregular dark rose-purple streak; wide posteriorly, 
narrowing somewhat but wide again at center, narrow anteriorly. 
Light dashes and dots as in male, but indistinct. Posterior margin of 
egg valve wilh greyish border, the main portion purple. A dark brown 
spot on each side of posterior margin of egg valve, on sternite 8. Wide 
light space on each side of each soornite, between dark central area and 
dark lateral border. In posterior sternites this space is cream colored 
flushed with rose. Anteriorly it is deep rose. Apical margin of sternitl' 
9 as on Pl. 10, Fig. 10. 

Taila-Dark red-brown basally, becoming somewhat lighter brown in 
central portion. the distal third tan with rose tinge. At tip, greyish 
white. Joinings at base not evident; in central area, darker red-brown 
than joints; distally, rose-lavender. 

Size-Body, 15 mm.; tails, 20 mm.; forewing, 13; mm.; foreleg, 6 mm. 
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:.lymph 

Entire body bronze. 
IJcad-Carina whitish. Antenna dark brown basally, yellow in 

remaining portion, except for black transverse band one-third from 
base. Occiput and venter mol tied. 

Thorax-Indistinct whitish marks on each side of pronotum, and 
anterior to wing roots on mcsonotum. 

Legs-Foreleg yellow, except for black band near base of tarsus, 
brown shadow near center of tibia, and two light brown bands on femur, 
one near each end. Tibial spine, and flange on distal end of femur of 
foreleg, and claw of third leg, as on Pl. 10, Fig. 15c, and Pl. 11, Fig. 4g. 
Hairs on foreleg bright orange in certain lights. Second and third legs 
yellow, banded with dark brown. 

Abdomen-Tergites 1-5 show indistinct white spot on median line at 
anterior margin. Faint whitish dashes arise from each side of this spot, 
extending bacl"Wards slightly beyond the center of the tergite. On 
tergites 6-9, these dashes arise at the anterior margin. At the center on 
each side of each tergite, a litt.le distance from the pleural fold, a round 
white spot. Tergite 10 yellow basally, dark red-brown distally. Ven
trally, male shows tho whitish central markings of the imago, with a dark 
spot on each side near the anterior lateral angle. "White marks absent 
from female, except on last four sternites; present here, but indistinct. 
No dark spots. 

Gills-Very much as in T. serrala. Dark purple, outer margin white, 
with two brown spots. See Pl. 11, Fig. 11. · 

Tails-Marked as in I. albomanicala. Dcop bronze af. base. 
Size-Body, male nymph, 12 mm.; female, 13-15 mm. Tails of 

female, 7 mm.; broken in male specimens. 

l sonychia notata, sp. nov. 

MEASUREMENTS 

]\ 

F 
F 

I ale nymph (1 specimen) . .......... . ... 
emale nymph (I specimen) ..... . ... . . . 
emale imngo {1 specimen) ............. 

BODY 

12 
13 
13 

TAHJJ FORE WINO FORmL£0 

--
5j-6 

5 
19 12 5 

Thorax of imago greenish yellow. Abclomon yellow to light ornnge, 
marked with purplish brown. Basal half of fore femur yellowish, fore 
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tarsus only slightly lighter than t ibia. Tails light purplish brown at 
base, greyish white distally, joinings prominently dark purplish brown. 
Nymph very dark reddish brown, lighter ventrally. Gills greyish 
lavender, two brown spots in outer margin. 

Female imago 

Head-Greenlsh yellow. Dark purplish spot in posterior angles of 
occiput. Antenna purplish. Black spot below lateral carina on each 
side, another anterior to each compound eye. Compound eyes bluish 
grey. 

Thorax-Pronotum yellowish. Dark purple at center of posterior 
margin. Lateral borders marked with purplish grey. Mesonotumand 
pleura greenish yellow. lVIesonotal spine fajntly marked with lavender, 
also ils lateral aspects. Pleura marked with greyish lavender. Meta
notum yellowish brown, purple at center of posterior margin. A pur
plish brown spot on each side of median line at center of sclerite. Ven
trally, two dark transverse bars. the anterior one discontinuous, between 
fore legs. Central sclerite of metasternum brown. Its anterior portion, 
and the median area of the metasternum, purplish. 

Legs-Basal half of fore femur yellowish; distal haii purplish brown, 
borders darker. Tibia greyed purplish brown. darker in basal half. 
Tarsus greyed lavender, joinings and claws darker. Tarsus and distal 
fourth of tibia of second leg, and last two tar&<tl joints of third leg, 
purplish brown with olive tinge. Other portions of these legs greenish 
white, the second tibia with a brown stain near each end of the whitish 
portion. 

Wings-Transpa.rent, iridescent. Venation light purplish rose. 
Stigmatic area opaque white. No forking nor anastomosis of cross 
veins in this area. Some of veins from 1st anal to margin, twice forked. 

Abdomen-Dorsally, yellow tinged with light orange; lOth tergite 
brighter yellow, unmarked. Median light dorsal streak, bordered on 
each side by a clark purplish brown line extending the length of the ter
gite. Posterior border of each tergite clark purplish brown except at 
median line. Arising from ihe posterior margin halfway between the 
median line and the pleural fold, a light purplish brown mark, widest at 
the base, curves forward and outward, not quite attaining the anterior 
border. Between this and the pleural fold, a crescenLic mark of the 
same color. One end of the crescent is in the pleural fold, the other in 
the space between this fold and t.he dark line mentioned above. Thus 
the crescent occupies most of the posterior lateral angle, its open side 
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toward the center of the tergite. Posterior half of pleural fold on each 
tergite margined with lavender. 

Ventrally, light yellow. Posterior margin of each sternite pmple. 
On each side of the light median line, an interrupted purplish brown 
streak, extending the length of the sternite, on 1-6, but on 7 and 8 not 
reaching the posterior margin. Central portion of lip of egg valve 
reddish purple. Between the longitudinal streaks on 8, a chestnut 
transverse bar, connected on each side to the outer edge of the egg 
valve by a short arm. On posterior portion of each stemite, a reddish 
purple streak borders the pleural fold. In the anterior portion of each, 
in line with this streak, a dark purple spot. Apical margin of 9th 
sternite as on PI. 10, Fig. 1. 

Tails-In basal two-thirds, light purplish brown; distal third greyish 
whit.e. A short transition between these, light tan. Joinings dark 
purplish brown, quite prominent. 

Nymph 

'Mature nymph dark reddish brown, lighter ventrally. Immature 
nymph deep orange-brown. 

Head-Median line of vertex and occiput mottled whitish. White 
spots laterad of each lateral ocellus, and cephalad of median ocellus. 
Frontal carina whitish. Antenna dark brown at base, remaining portion 
yellowish brown, crossed by black transverse hand one-third from base. 

Thorax-Median line of entire dorsal aspect a wide whitish band, in 
immature nymph. In mature nymph, whitish band wide at anterior 
border of pronotwn only, becoming narrower until it almost disappears 
at the mesonotal spine. Crescentic whitish mark on each side of prono
tum, not far from median line. Halfway to lateral border, a large white 
blotch. One or two smaller white dots toward lateral border from this 
blotch. White spot on ench side of median line of mesonotum, between 
inner margins of wing pads. &vera! small white spots anterior to wing 
roots. Pleura and ventral surface Hght reddish brown. 

Legs-Dark reddish to purplish brown, with yellowish markings. 
Tarsi narrowly yellow at basal end, distal bali also yellow. Fore tibia 
narrowly lighter at each end, other tibiae with rather wide yellow band 
dist.ally. Femora yellow narrowly at each end, a wider discontinuous 
blotch near the center. Tibial spine and femoral flange of fore leg, and 
cia w of third, ns on Pl. 10, Fig. 15b, and Pl. 11, Fig. 3. 

Abdomen-Immature nymph with wide dorsal median line. On 
mature nymph, only the antel'ior segments are light for their entire 
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length; others light at anterior border only. A yellowish white strea.k 
on each side of median line, arising from the white line near the anterior 
border, e:-.1:ends beyond the center of the tergite. A whit.e spot on each 
side at the center, near pleural fold. 1'ergite 10 yellow basally, blackish 
brown distally. Ventrally, each ganglionic area is a large white blotch, 
from which extends on each side a white line outwards and backwards to 
the center of the sternite. Four white dots arranged t.ransversely at 
center of each sternite. On posterior sternites, median line posterior to 
ganglionic area is likewise white. A dark spot near each anterior lateral 
angle. 

Gills-Greyish lavender, the borders and median division brownish. 
Two purplish bro\0\'11 spots in the outer margin of each. See PLIO, Fig. 5. 

Tails-Reddish brown as far as the first black transverse bar. 

Holotype-Female imago. Reared from nymph. Bald Creek 
(tributary of Cane Creek in Yancey Co.) near town of Bald Creek, 
July 17, 1930. No. 1087.1 in C. U. collection. 

Isonychia similis, sp. nov. 

l\1EABUREMENTS 

llODY TAlt.s FORB\VINQ .. OR.KL.£0 

---
Male nymph (2 specimens) ......... • .... 12 Broken 
Female nymph (3 specimens) ........... . 14i-15 7-8 
Male imago (1 specimen) . .. . ....... . ... . 12 18 12! 7 
Female imago (2 specimen$) .. . .... • ... . 15-15t 20-21 15 7 

The male described above is a specimen that died trying to shed its 
subimaginal skin, so th.'l.t the lengths of tails and forelegs given above 
probably apply to the subimago stage, but tho description is of the 
imago after the cuticle was artificially removed. 

Male very dark purple-brown, marked with bronze. Female imago 
with greenish yellow thorax, abdomen flesh-colored with purplish rose 
markings. Tarsus of forelegs not lighter than other joints of the foreleg. 
Tails dark brown in basal half, lighter distally. Nymph dark olive 
brown washed with purpliEh red. Gills greyish lavender. 

Male ( subirnago with cuticle removed) 

Head- Yellowish brown. Compound eyes greyish purple, bordered 
with reddish purple. Median and lateral carinae reddish purple on 
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keels. Black bar below lateral carina. Base of antenna and basal hall 
of filament purplish brown; distal portion greyish lavender. 

Thorax-Pronotum red-brown; light tan on lateral borders, lavender 
along posterior margin. Mesonotum mahogany brown, margins and 
spot just cephalad of spine cream colored to light tan. Metanotum 
very dark mahogany brown. Pleura cream colored to light tan, with 
lavender markings anterior to wing roots and above third leg. Ven
trally, pro- and mesosternum light brown, metasternum very dark 
mahop:any brown. 

Legs--Fore femur light purplish at base. Remainder of femur, tibia 
and tarsus very dark purple. Other legs greenish yellow, claws and 
tarsal joinings purplish grey. 

Wings--Dusky brown before removal of subimaginal skin. Imaginal 
wings transparent, veins dark purple. Stigmatic area faintly opaque, 
the cross veins tending to fork and to anastomose. Numerous inter
calaries and cross veins on outer margin of hind wing. 

Abdomen-Tergite 1 entirely dark purplish brown, except for light 
spot on posterior margin at median line. Similar white spots, al<so a 
narrow light streak on anterior portion of median line, on tergites 2-6. 
A deep purple area borders this narrow light median line, becoming con
tinuous with a wide purplish brown line on the posterior margin, occupy
ing the posterior half of tergites 2-6. Along the pleural fold this dark 
area reaches almost to the anterior margin. This dark area is wide on 
2-!, a narrow band or streak on 5-9, and on the latter more brown than 
pw·plish. On 2-5, a pmple streak halfway between median line and 
pleural fold, from anterior margin to wide dark posterior band. Light 
bronze areas are thus left in the anterior half of these tergites, divided 
into two parts by the lateral pmple streak. Tergites 6-8 similar, but 
median br·onze strip wider, and the anterior bronze areas darker in 
color. Tergite mainly bronze, with dark posterior and lateral borders 
nnd a dark stripe on each side of center. 

\'entntlly, sternite l entirely deep purple. Sternit,es 2-5light brozcn 
or tan in anterior half, purplish brown posteriorly. Each has four 
lighter dots arranged transversely at the center, at the upper edge of the 
purplish area. Stornites 6-9 mainly light bronze or tan, the posterior 
margin deep purple and the posterior hall of each sternite washed with 
lavender. No central light dots. Dark purple spot in each anterior 
lateral ~\ngle next. to pleural fold. Behind this and next to fold, a pm
plish streak. 

Tails-Purplish rose, slightly darker at extreme base, Lhe dista.l third 
somewhat lighter. Joinings dnrk purplish brown. 



1982] i\I.o~. YFLIES OF N ORT!f CAROLINA 215 

Genitalia-Of the 'nrida' type. Incurved portion of penes bears two 
large and two smallleeth or spines. See Pl. 10, Figs. 6 and 16. 

Female imago 

Differs from male as follows. 
Head-Yellowish white. Faint lavender shadow in posterior angle of 

occiput. Base of antenna Bushed faintly with lavender, filament 
greyish. 

Thorax-Pronotum yellowish, bordered with purple. i.lesonotum 
yellowish with green tinge. Purplish at anterior margin on median line, 
and the lateral aspects of the spine purplish grey. Pleura greenish 
yellow with faint lavender markings. Ventrally, greenish yellow in 
anterior half. Central sclerite of mesostemum reddish brown, meta
sternum light purple. 

Legs-On one specimen, basal t.hird of fore leg whitish. Basal joint 
of tarsus on second and third legs greyish. 

Wings-Venation purplish brown, darker than in male. Some of 
veins from 1st anal to margin twice-forked. 

Abdomen- Tergites 1- 7 orange, 8-10 yellow. Median line orange, 
bordered on each side by a purplish-brown streak, widest at base on 
2-7, anteriorly on 8 and 9. Posterior margin and posterior lateral 
angles purplish brown. Tergite mainly orange. No dark band beside 
median line, but a lavender m11rk at the center of the tergite. Indistinct 
small lighter 'eye-spot' at upper end of each dark posterior lateral area. 
Ventrally, sternites 1- 7 light. orange, flushed with rose. An indistinct 
lighter median line. A light dot on each side of the median line near 
the center of sterniles 2-4. Sternites 8-JO yellowish, tO most definitely 
of this color. Posterior margin of egg value purplish brown. Lavender 
streak beside pleural fold in posterior half of each sternite. A purple 
dot in anterior lateral angle, in line wilh this streak. 

Tails-Very dark purplish brown basally, lighter brown in distal half. 
Joinings darker brown. 

Nymph 

Body of mature nymph dark olive brown washed with purplish red. 
ImrMture forms dark brown with purplish markings. 

Head-Yellowish spot cephalad of median ocellus, and laterad of 
each lateral ocellus. White median stripe on clypeus. Frontal carina 
brown. Vertex deep purplish brown, occiput olive brown with median 
light stripe at post-erior margin. Antenna dark brown at base, other-
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wise light yellowish brown. Indistinct dark brown transverse band 
one-third from base. 

Thorax-Whitish median line, forming round blotch at anterior mar
gin of pronotum. Three dark marks and two yellowish blotches on 
each side, between median line and lateral border. Whitish median 
line also on meso- and metanotum. On mesonotum, a wide triangle is 
formed at the anterior margin, and another between the inner margins 
of the wings, on the median line. On each side, a whitish spot and a 
dash on the inner borders of the wing pads, in line with the second white 
triangle. Several white spots anterior to wing roots, the largest in the 
anterior lateral angle. A purplish streak on each side of white median 
triangle at anterior margin. »Ietanotum mottled with purplish. Ven
trally, light purplish grey. 

Legs-Yellow, banded with purplish brown. Fore femur with pur
plish band one-third from base, another on hind angle of distal end. 
Tibia purplish in basal third. Tarsus with narrow basal and wider distal 
yellow area, the central portion very dark purple. Tarsi of second and 
third legs similar; femora all purplish but a yellow band one-third fTOm 
distal end; tibiae purple in basal, yellow in distal halves. Tibial spine 
and femoral flange of fore leg and claw of third leg, as on Pl. 10, Fig. 
15a; and Pl. 11, Fig. 4e. 

Abdomen-Last three segments darker than anterior ones. Median 
dorsal line whitish in anterior half of tergites 1-6; on 7-9, only a light 
triangular spot. at the an~rior border. A dark purplish brown mark 
arises from the median line on each side, just behind the anterior border, 
extending outwards and backwards slightly beyond the center of the 
tergite, on 2-5. On 6-9, this is replaced by a narrow dark line parallel
ing the median line on each side, and attaining the pos~rior margin. 
Very small and indistinct white spots may be present at the posterior 
end of this dark mark, on 2-5. Posterior margin of each tergite pur
plish. Lateral margins of posterior tergi~s light brown. A white spot 
at center of tergite a short distance in from the pleural fold, bordered 
on the outer side by a very dark purplish mark. Tergite 10 yellow in 
basal half; distally blackish brown. 

Ventrally, a white spot ali each ganglionic area, these increasing in size 
posteriorly. Lateral margins light greyed lavender. Pleural fold 
margined with purple. A narrow purplish line at inner edge of the 
light margin. In mature nymphs, a dark spot in this line, near the an
terior margin. Each sternite narrowly purplish on the posterior border. 
Four whitish dots arranged transversely across center of each sternite. 
Sternitcs 7- 9 considerably darker than preceding ones. 
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Gills-Light greyish lavender; median line, margins, and two dark 
spots in outer margin, brown. Tracheae prominent,-lavender in color, 
as are also the gill tufts. See Pl. 11, Fig. 8. 

Tails-Very dark brown at extreme base; from base to fust dark 
transverse bar, yellowish brown. In mature male nymphs, outer tails 
purplish in this portion. 

Holotype-Female imago. Reared from nymph. Cedar Creek (tribu
tary of Tuckaseegec River) near Glenville, N. C., JuJy 29, 1930. 
No. 1092.1 in C . . U. collection. 

Allotype-Male imago. Reared from nymph. Same location. July 
24, 1930. No. 1092.2 in C. U. collection. 

Paratype-Fcmale imago. Reared. Same data as holotype. No. 
1092.3 in C. U. collection. 

Isonychia obscura sp. nov. 

A dark purplish brown species. Represented by male imago only. 
Rather similar to I. geotgiae McD. and the new species, I . sen·ata, but 
differing in the details of the penes. In general, a darker form than 
either of the latter species. I have not seen the type of I. inle1-rnedia 
described from Arizona, but from Eaton's descnption the North Carolina 
forms appear to be distinct from that species. 

Size-Body, 12 rom; tails, 17; forewing, 11; foreleg, 7t. 
Head-Dark purplish brown. Purplish red spot at union of median 

and lateral carinae. Purplish spots below the antenna, two on each side 
of the head. Antenna dark purplish. Compound eyes bluish purple, 
the transverse band blue. 

Thorax-Very dark purplish to mahogany brown, lighter at lateral 
borders of pronotum and on the pleura. Lavender mark anterior to 
wing roots. Mesonotal spine and metanotum so dark as to be almost 
black. Ventrally, light grey-purple on posterior· portion of prosternum, 
otherwise very dark red-to-purple brown. 

Legs-Basal half of fore femur light yellowish brown. Distal half of 
femur and all of tibia very dark purplish brown. Tarsus same color, a 
shade or two lighter. Second and third legs (judging by the one ex
ample that is preserved) white with faint greenish flush. Tarsal joinings 
and spot near center of claw purplish grey. 

Wings-Venation dark purplish. Stigmatic area rather opaque 
white. Tendency for the cross veins of Lhe stigmatic area to fork. 
Outer margin of hind wing with several intercalary and cross veins. 
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Abdomen-All of first tergite, posterior two-thirds of tergite 2, and 
posterior halves of tergiles 3-6, dark purple. Anterior portion of the 
same tergitcs light purplish brown. Anterior lateral angle and an ex
tension from this inward and backward for a short distance, light grey 
with lavender tinge. Extreme posterior anglo same light color. Space 
between these, very dark purple. Extending backward from the ante
rior margin on each side of the median line, a dark purple streak, wider 
at its origin, reaching to the center of the tergite. A similar dark 
purple streak, arising from the posterior border between the first
mentioned streak and the pleural fold, reaches almost to the anterior 
margin, there expanding into a purplish blotch. Torgite 9 dark purplish 
brown with olive cast; two dark lines on each side at anterior margin. 
Tergito 10 light golden brown. Pleural fold margined with lavender. 

Ventrally, lighter than in dorsal aspect. Stemites 2--6 purplish rose 
except a lighter median streak and a rather wide lateral border next to 
tho pleural fold, which are cream to light greyed lavender. General 
effect is of a central light streak, bordered on each side by a band of 
purplish rose, this in turn bordered by grey. A very dark purple bar is 
parallel and close to the pleural fold in the posterior half of each sl.cmite. 
Before reaching tho anterior margin, it ends in a darker dash. Stcr
nite 1 entirely deep purplish rose. Posterior margin of each stcrnite 
greyish purple. On 2- 5, a tran...~erse row of four light dots is seen. 
Sternites 7-9 lighter purplish rose, with an interrupted brownish streak 
on each side of the median line, ending at the center of the sternite as two 
dark dots. 

Tails-Basal half very dark purplish b rown, darker at joinings. 
Distal half very light. grey, joinings reddish lavender. A short transi
tion area of light grey with lavender wash is between the dark and light 
portions. 

Genitalia- Of the 'arida' type. See Pl. 10, Fig. 24. Forceps base 
dark reddish brown. Forceps limbs purplish brown except light distal 
joint. 

Holotypo-l\Iale imago. Penrose, N.C. Caught on window screen, 
July 17, 1930. No. 10 6.1 in C. U. collection. 

I sonychia pacoleta sp. nov. 

Malo imago, light ornnge, each abdominal segment bordered poste
riorly with purplish brown. Fore tarsus light grey-lavender. Tails 
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1\fEASUREMEIIfTS 

DOD\" T.\JLS F"ORl!!WlNG FORE LEO 

Male nymph (2 specimens) ...... .. ..•. . . lQ-ll 7 
Female nymph (3 specimens) ............ 13--15 7 
Male imago (2 specimens) . .............. 11-12 23!-26 10 6!-7 
Female imago (3 specimens) ......... . ... 13-14 20-21» 11-13 5-5! 

white. Wings translucent, venation hyaline. Nymph reddish brown, 
broken white median line on dorsum of thorax. Gills greyish lavender. 

Male imago 

Head-Yellowish brown. Lateral carina margined with purple. A 
purplish black spot at inner anterior margin of each compound eye, 
cephalad of each lateral ocellus. Antenna greyish white, washed faintly 
wilh lavender. Compound eyes purplish grey. 

Thorax- Pronotum yellowish brown, lateral margins and posterior 
angles yellow. Mesonotum yellow, the spine, posterior margin, and a 
small central area near anterior margin dark red-brown. Metanotum 
yellowish brown, posterior margin dark red-brown. Pleura flesh to 
cream yellow, marked with lavender at wing roots and above third leg. 
Ventrally, prost-ernum white between legs, posteriorly brownish lavender 
Meso- and metasternum reddish brown washed with purple. 

Legs-Fore femur purplish, darker o.n outer and inner ma1·gins and 
distal end. Tibia purplish brown, basal end cream white. Tarsus 
white, faintly marked with lavender. Other legs white, tinged faintly 
with yellowish. Tips of claws and tarsal joinings very faintly purplish 
grey. 

Wings-Translucent, almost semi-opaque in certain lights. Veins 
faintly yellowish to hyaline. On costal border of forewing, with yellow
ish tinge. Radius purplish at e:.:treme base, on upper surface. Stig
matic area opaque white. Tendency for some cross veins in this area 
to fork near costal mm·gin. 

Abdomen-Light orange to bronze, the first three or four segments 
darker and washed with rose. Posterior margins of tergites widely 
purplish brown, the dark band partially broken at the median line on 1-6. 
A very faint greyish streak borders the median line on each side. Pleural 
fold greyish white with faint lavender streak. Ventrally, each sternite 
bordered narrowly on posterior margin with greyish purple, and central 
area of each flushed faintly with the same color. Sternite 1 dark 
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purplish brown. Across the center of stcrnites 2-7, very indistinct light 
dots are arranged transversely. Four dots discernible on 1-3, two only 
on 4-7. 

Tails-White, very faintly flushed at base with flesh color to light 
lavender. Joinings not distinct nor different in color. 

Genitalia-Of the 'albomanicat.a.' type. Distal joint of forceps limb 
shorter than penultimate joint. See Pl. 10, Fig. 14. 

Female im.ago 

Similar to the male except as indicated. 
Head- Yellowish white. Posterior angles of occiput purplish. 

Antenna whitish, base of filament slightly lavender. 
Thorax-Pronotum greenish yellow. Posterior border and center of 

anterior margin purple. ~Iesonotum and metanolum except posterior 
border, and most of pleura., light greenish yellow. Posterior margins 
of these scleritcs purple. Yentra11y, a black transverse bar between the 
forelegs. Mesonotal spine-like process purplish black. 

Legs-Fore tarsus pure white, the joinings and tips of claws purple. 
Wings-Longitudinal veins of forewing somewhat more distinct tha.n 

in maJc. 
Abdomen-Flesh colored rather than orange. First sternite, and cen

tral anterior portion of first tergite, purplish brown. Each segment 
bordered postC'riorly as in male. ~o trace of greyish streak on each 
side of median line. Pleural fold margined with purple except in ante
rior third of each se.gment. Ventrally, an indistinct orange triangle 
based on the posterior margin of sternites 3-6, e:dends broadly forward 
to anterior margin. 'IThitish ganglionic area evident in each. Sternite 
2 purplish in posterior two-thirds. Four clots transversely arranged in 
center of sternite 2, rather indistinct. Posterior end of each oviduct 
purplish grey. A dark purple crescent near the point where these 
enter the common sac. Area over sac purplish rose. Lip of egg valve 
rose in center, sides grey lavender. Sternites 8 and 9 washed in central 
area with brownish lavender. Apical margin of 9th sternite as on Pl. 10, 
Fig. 2. Outer distal angles sharp-pointed, margin between these con
siderably idcntcd. 

Nymph 

Deep bronze to reddish brown. 
Head-Frontal carina brown. While median streak on vertex and 

occiput. In one specimen, white on posterior border and outer edge of 
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compound eyes. Antenna dark brown basally, remainder light yellow
ish brown, without a dark transverse band. 

Thora.x-:Vledian line of pronotum narrowly white. A white doi close 
to median line on each side, at center of pronotum, and toward the lateral 
margin from these, two crescentic yellowish marks on each side. White 
dot on each side of median line on mesonotum also, just cephalad 
of the mesonotal spine. Another white dot, almost in line with the 
first pair, nearer the wing on each side. Faint whitish spots anterior to 
tho wing roots. 

Lega-Dull olive brown, with yellowish marks. Fore femur and tibia 
dark brown except for lighter fore and hind margins. Tibia narrowly 
yellow at base, the distal Lwo-thirds yellow. Hairs on foreleg orange. 
Other legs with yellow bands at each end of the femur and tibia, and a 
band across the center of the femur. Tarsus as in first leg. Tibial 
spine and femoral flange of foreleg and claw of third leg, as on Pl. 10, 
Fig. 13a; and Pl. 11, Fig. 4b. 

Abdomen-l\Iedian dorsal white line the entire length of the abdomen 
in some specimens. In others, only the first half or two-thirds of each 
tergite is white on this line. A whitish dash on each side of this central 
white line, beginning below the anLerior margin and extending outwards 
and backwards to or beyond the center of the tergite. A white spot on 
each side, toward center and slightly anterior to the posterior lateral 
angle. Tergite 10 reddish brown, darker on posterior margin. Yen
trally, a whitish line or dash on each side of median line, e:..'tending back
wards to or beyond the center of each sternite. A dark purplish mark at 
anterior margin, halfway to pleural fold. Poslcrior sternites darker· 
red-brown than the anterior ones. 

Gill8-Greyish lavender, gill tufts lavender. l\largins of gills nar
rowly brown on extreme edge. A whitish area between the brown edge 
and the lavender central disc. Two rather indistinct brown spots in 
outer margins of each. See Pl. 11, Fig. 17. 

Ta£la-Dark reddish brown basally. Tho first darker cross bar 
rather indistinct. 

Holotype-:.\Iale imago. Reared from nymph. Pacolet River, ncar 
Tryon, N.C., July 15, 1930. No. 1091.1 in C. U. collection. 

Allotype-Female imago. Reared frorn nymph. Same data. Ko. 
1091.2 in C. U. collection. 

Paratypes-Male imago, two female imagoes, two f£'male subimagoes. 
Same location. July 15- 17, 1930. No. 1091.3-7 in C. U. collection 
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l sonychia serrata sp. nov. 

:\fEASUREYE~TS 

BODY t'AJLS FORJ!lWL"'iG POR£1.£0 

---
:Ytale nymph (2 specimens) .........•.... 14 5 
Female nymph (5 specimens) ..... ...... 14-16 6-8! 
:\tale imago (1 specimen) .......•........ 14 

I 
22 12 9i 

Female imago (1 specimen) ....... •. . . .. 16 l9l 14! 74 

:\laic imago with anterior half of each abdominal tergite light bronze, 
posterior half purplish brown. Fore femur light nt base; fore tarsus 
light grey-purple. Venation dark purple-brown. Tails very dark 
brown. Nymph dark red-brown, with light dorsal median streak on 
head, thorax and abdomen. OiJls purplish, two brown dots in outer 
margin of each. 

.11 ale imago 

!lead-Brown. Black trnnsverse bar below lateral carina. Red
purple spot at each end o£ keel of median c::u-ina, another on outer 
side of base of antenna. Antenna light grey-lavender. Compound 
eyes dark grey-lavender. 

Thorax-·Pronolum brown with purple tinge. :\lesonotum yellow
brown. Pleura cream colored with brown and lavender markings. 
l\Iesonotum bordered with cream color, and cream colored spot anterior 
to mesonotal spine. l\1etaootum and posterior edge of mesonotal spine 
dark brown. Ventrally dark purple-brown, darkest on metasternum 
and central sclerite of mesosternum. 

Legs-Fore femur grey at each extremity; remainder of femur and all 
of tibitt dark purple. 'l'arsus lighter grey-purple; distal half of last seg
ment and base of cl.-tws as dark as tibia. Other logs whitish, last tarsal 
joint and claws purplish grey. 

Wings-Veins dark purple-brown. Tendency for some of cross 
veins in stigmatic area Lo fork toward costal margin. 

Abdomen- Bronze with dark purplish brown markings. Anterior 
half of each tergite bronze, posterior half purplish brown. Wide dark 
brown posterior border on each, except at median line. ~ledian line 
light colored, creamy bronze in anterior and slightly darker in posterior 
of each tergite. A dark brown streak on each side of the light median 
aren in anterior half of each tergite, extending slightly beyond center. 
These streaks are farther apart posteriorly. Pleural fold and posterior 
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lateral angle of each side darker than remaining parts of tergite. A 
small dark spot at anterior margin midway between median line and 
pleural fold. 

Sternite 1 very dark purple-brown except for whitish posterior border. 
Sternites 2-4 same dark color except for cream colored to light bronze 
anterior lateral angles, posterior margin, a dash on each side of median 
line, and four small dots arranged transversely across center of each. 
Siernites 5 and 6 similar, but light on each side of the dark central area, 
and but two dots near the center, between the short dashes. 7- 9 
mostly light, only a restricted dark area in the center. Dashes and 
dots as in 6. On 2-9, a narrow dark bar para!Jel to pleural fold, in pos
terior half of sternite; in line with this bar and anterior to it, a dark dot. 

Tails-Very dark brown. Distal third slightly lighter brown. Join
ings in basal half lighter brown. 

Genitalia-As on Pl. 10, Figs. 19 and 22. Of the 'arida' type. In
curved lower portion of the penes bears 7-8 teeth or spines; 'saw-toothed'. 

Female imago 

Differs from the male only in these respects. 
Head-Bronze, purple between ocelli, at posterior lateral angles of the 

occiput, and along inner margin of compound eyes. Median and lateral 
carinae edged with red. Dark spot below lateral carina on each side. 

Thorax-Pronotum lighter than in male.. Mesonotum yellowish 
bronze. 

Legs-Basal half of fore femur whitish. Second and third legs yellow
ish, last three tarsal joints washed with purplish grey. 

Abdomen-Flushed with pinkish orange, probably due to presence of 
eggs. Tergites as in male, but dru·k areas more restricted. Dark areas 
on sternites rest.ricted to center of each. Median line light. :\Iarkings 
as in male. Sternite 9 with no markings except two short lavender 
streaks at anterior margin. Apical margin of 9t.h sternite with little 
or no indentation. See Pl. 10, Fig. 11. 

Nymph 

Dark red-brown. 
If ead-Ca;rina, posterior margin of compound eyes, median line 

caudad of lateral ocelli, and small areas laterad of each lateral ocellus 
and cephalad of median ocellus, yellowish white. Antenna dark brown 
at base. Remainder yellowish brown, except for dark brown transverse 
band one-third from the base, and a whitish tip. 
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Thorax-:\Iedian line yellowish white, slightly widest on pronotum. 
On each side of pronotum, three indistinct yellowish marks. Faintly 
mottled with yellowish, anterior to wing roots. Yentrally, greyish 
brown. 

Legs-Y cllow bar at each end of tarsus and across center of femur of 
foreleg. Each end of fore femur and tibia light brown, remainder of 
each joint very dark brown. Second and third legs similar, but tibia 
yellowish at each end, and the yellow bar on the femur one-third from 
the distal end. Tibial spur and flange of femur of foreleg, and claw of 
third leg, as on Pl. 10, Fig. 13c; and Pl. 11, Fig. 4c. 

Abdomen-l\Iedian dorsal line yellowish on first three tergites, light 
red on others. A blackish irregular line borders the median light streak 
on ench side. Posterior margin narrowly black, and a dark brownish 
red area occupies most of the area on each side of the central streak. ex
cept a lighter portion next to the pleural fold. lOth tergite b1.'l.ck except 
anterior fourth, which is yellowish red. 

Ventrally, light red-brown. Median line yellowish in anterior third 
of sternitcs 1- 7. A dark brown spot in anterior lateral angle of ster
nites 2-4; a dark brown streak in posterior half of sternites 5-9, para.Jiel
ing pleural fold. Central portion of sternitcs 3-8 with yellowish dashes 
and dots, arranged as in imago. 

Gills-Dark purple except for dark brown upper margins and narrow 
greyish white outer edge. Two brown spots in outer margin. Third 
gill as on Pl. 11, Fig. 14. 

Tails-:'llarked as in I. albomanicata, but very dark red-brown, almost 
black, basally. 

Holotype-.i.\1ale imago. Reared from nymph-Allen's Creek, near 
Waynesville, N.C., July 2l, 1930. No. 1085.1 in Cornell Univer
sity collection. 

Allotype-Female imago. Reared. Same location. July 23, 1929. 
No. 10 5.2 in C. U. collection. 

Isonychia aurea, sp. nov. 

~lEA.St:REMEST:) 

ooor T\n.8 YOKEW'lNG FOREL&O 

--- - --
Female nymph (5 specimens) ..... .. ... .. 16-17 11 
Female imago (2 specimens) . . .... . .. . . . . 16-17 22-23 13-15! 7 
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No males of this species were obtained. Abdomen of ferrutle imago 
light orange, with purplish brown markings. Thorax greenish yellow. 
Fore tarsus not lighter than other joints of the foreleg. Tails dark 
brown. Venation purplish brown. Nymph dark reddish bronze, gills 
greyish, each with two brown spots in outer margin. 

Fenw,k imago 

Head-Greenish yellow. Orange yellow on vertex just caudad of 
ocelli. Posterior border and posterior lateral angles of occiput purplish. 
Keel of median carina purplish red. Antenna light purplish grey at 
base, filament same color but darker. 

Thorax-Pronotum, mesonotum and metanotum except posterior 
portions, and pleura, greenish yellow. Pleura marked with purplish 
grey at wing roots and above third leg. Meso- and metanotal spines, 
and lateral boundaries of each, dark reddish brown. Ventrally clear 
light yellow. Brown spot in center and posterior lateral margins of cen
tral mesosterna! sclerite. White band behind fore legs, similar bands 
anterior to legs of second and third pairs. 

Legs-Fore femur very light brown basally, distal half dark red-brown. 
Tibia and tarsus very dark brown, slightly washed with purple. Second 
and third legs greenish yellow. Claws and last three tarsal joints dark 
purplish grey, joinings slightly darker. First joint faintly purplish grey 
distally. 

Wings-Venation dark purplish brown, the longitudinal veins of t.he 
costal border dark yellowish brown. Many of the cross veins of the 
stigmatic area are anastomosed. Outer margin of hind wing with num
erous intercalary and cross veins. 

Abdomen-Light orange, brighter dorsally. Tergites marked with 
purplish brown. A wide band of this color along the posterior margin of 
each, broken at the median line except for a slender connecting thread 
along the upper edge. Posterior lateral angles purplish brown. A 
somewh.<tt crescentic purplish brown mark on each side of the wide light 
median line on tergites 3-9, its open side toward the median line. A rec
tangula.r blotch occupies a corresponding position in tergite 2. These 
marks arise from a purplish triangular blotch on eacb side of the median 
line at the posterior margin, and extend forward beyond the center of the 
tergite. 

Ventrally, a deep orange triangle, its base on the posterior margin and 
its apex attaining the anterior margin, occupies the middle of sternites 
2-6. Within each triangle the ganglionic area appears as a whitish 
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blotch. Sternites 7-9 yellowish. Posterior edge of egg valve purplish 
brown. No distinct streak nor dark dot next to pleural fold, on any 
sterrute. Apical margin of sternite 9 shown on Pl. 10, Fig. 12. 

Tails-Very dark reddish brown basally, becoming gradually lighter 
brown in central portion, and purplish grey in the distal fourth. All 
joinings slightly darker. 

Nymph 
Body dark reddish bronze. 
Head-Frontal carina browrush except for wllltish upper central por

tion. Whitish areas laterad of each lateral ocellus, cephalad of median 
ocellus, and on anterior and posterior margins of compound eyes. An
tenna dark brown at base, the remainder yellow to yellowish brown, 
with no distinct dark transverse bar. 

Thorax-White median line on pronotum, wider anteriorly. Very 
narrow light median line on mesonotum. Two white marks on each side 
of pronotum near the anterior margin. Several small light spots anterior 
to wing roots on mesonotum. Lighter ventrally. 

Legs-Yellow, banded with dark brown. Tarsi yellow at each end, 
narrowly so on fore leg. Distal half of tibia, narrow streak at its basal 
end, and three bands on each femur yellow. On third leg, the median 
band of the femur is confined to the hind margin. Tibial spur and flange 
of foreleg, and claw of third leg, shown on PJ. 10, Fig. 13d and Pl. 11, 
Fig. 4a. 

Hairs of foreleg orange. 
Abdomen-Tergites 2-9 each with a white blotch in the anterior por

tion of the median line, extending to center of tergite on 2-6, but at mar
gin only, on 7-9. A dark mottled dash, crescentic in the anterior tergites, 
arises from each side of this white blotch, extending outward and back
ward, but not reaching the posterior margin. A white dot on each side, 
above and toward the center from the posterior lateral angle. Tergite 
10 yellow in basal third; distal two-thirds very dark brown. Ventrally, 
the anterior margin of each sternite is dark purplish brown, but with a 
white space at the median line. Indistinct bars and dots are present-a 
bar on each side of the median line, and at the posterior ends of the bars, 
four dots transversely arranged. 

Gills-Greyish, faintly marked with lavender basally. Mid-trachea 
and margins, and two spots in outer margin, brown. See Pl. 11, Fig. 12. 

Tm"ls-Dark brown at extreme base, then yellowish brown to first 
dark transverse bar. 
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Hololype-Female imago. Reared from nymph. mall tributary of 
Pigeon River, near Hazelwood, 1'\. C., July 26, 1930. No 1090.1 in 
C. U. collection. 

Para types-Female subirnago und female imago. Reared. Same local
ity, July 22 and 25, 1929. No. 1090.2-3 in C. U. collection. 

GE~L:-> rsEUDOCLOEOX Klnp 1905 

Pseudocloeon dubium Walsh 

Nymphs which fit the description given by Dr. McDunnough (Can. 
Ent. 63: 85) for this small species were taken from Flat Creek,-a 
lribut.ary of the Swannanoa River at Black. 1\lt., N. C.-on June 19, 
1930; from Bald Oreek,-tribulnry to the Nolichucky River.-July 6, 
1930; and from a tributary of the French Broad River at Selica, on July 
13, 1930. No adults were obtained. 

The mouthparts of this nymph are quite similar to those of P. carolina, 
differing however in these respects: 1) the canines of the mandibles stand 
rather erect instead of Ienning outward (See Pl. 12, Fig. 17); and 2) the 
labial palp is plainly composed of three segments, the distal of which is 
separated by a definite notch on the inner margin from the second seg
ment (see Pl. 12, Fig. H). Femora with fairly long hairs on the inner 
margin; tibiae and tarsi with but a few short spines on the outer margin, 
practically no hairs on the inner margin. 

Pseudocloeon carolina Bks. 

Rather chunky nymphs, tails not barred, which correspond quite well 
with Ide's description and figures of P. carolina (Can. Ent. 62: 221, 
and pl. 18, figs. 3, 3a and 3b), were collected at several stations in the 
mountain area. Another species, more slender than this one, was how
ever more in evidence during June in the Black :\It. region, from which 
locality P. carolina was originally described. Nymphs of this species 
were taken from a tributary of the Pigeon River at Waynesville, July 14, 
1929; from near Chimney Rock, June 17, 1929; the Rocky Broad River 
at Lecky Gap, June 23, 1930; the Ocona Lufty River near Cherokee, 
July 12, 1930; and at Selica, July 13, 1930. 

This species differs from others of the genus found in North Carolina in 
the possession of very long hairs on the inner margin of both femora. and 
tibiae, and somewhat shorter ones on the inner margin of the tarsi. In 
the specimens from this stale, the htbial palp is three-jointed, the shorL 
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distal joint seeming to be partially fused wit.h the second. Canines of 
both man<libles Jean strongly outward (see Pl. 12, Fig. 13). 

A female imago was reared from a nymph of this species captured in 
the North Fork of the Swannanoa River on June 14, 1930. This female is 
somewhat lighter than the one described by McDunnough. The thorax 
is light tan sha<ling into a somewhat darker tan on the metanotum, 
which is tinged with pale rose. A smoky streak extends forward from 
the wing roots. Occiput of head and central portion of pronotum faintly 
smoky. Abdomen cream-colored to light tan, lighterventmlly. Tergites 
washed faintly with pale rose, the posterior margin of each being deeper 
rose. Stigmatic areas marked with purplish black. Fore femur, <listal 
end of tibia and fourth tarsal joint smol,.'"Y brown. 

Slender Pseudocloeon nymphs were collected in the vicinity of the 
Black Mts. These nymphs seem not to be P. cingulatum McD. or 
either of the two prece<ling species. As no adults were reared, the 
species cannot be determined at present, but I present the following 
summary of the characters of the nymphs, referring to them as 
P seudocloeon sp.? 

Pseudocloeon sp? 

Size-Body 4-4t mm.; tails 3 mm. 
Body relatively slender, not appreciably widened at the mesothorax, 

as in P. carolina. 
Mouthpat·ts. Canines lean outward, but less so than in P. carolina. 

Labial and maxilliry palps much as in P. carolina. See Pl. 12, Figs. 28 
and 32. 

Legs-Fairly long hairs on hind margin of femur; a few short spines on 
tibia and tarsus, longer than in P. duhium; no hai.rs as in P. cat·olina. 
Olive-brown except at each end and a narrow line on the hind margin of 
the femur; basal half (in some specimens, oblique band only) of tibia; 
basal half of tarsus, except narrow dark line at basal joining. 

Abdomen dorsally dark reddish brown with definite olive tinge. Tar
gites 4, 5 and 9 lighter. Dark mark on each side of median line ante
riorly on 2- 6, en <ling at center of tergite wi1 h a brown dot. Similar dark 
dots ou 7- 9. Sternites light tan to yellowish brown, washed with brown 
laterally. Tails light yellowish brown, not banded. 

Taken from the Rocky Broad River on June 23, 1930. Nymphs which 
appear to be of the same species were also found in the Catawba River 
above 1\Iarion, June 16, 1930. 
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GENUS CENTROPTILt"M Eaton 1869 

Centroptilum album MeD.? 

229 

A single specimen of this genus,- a female imago-was captured at the 
auto headlights from the North Fork of the Swannanoa River on the 
evening of July 3, 1930. This specimen is smaller than any species re
corded from the United States or Canada. It comes nearest to the 
description of the female of C. album McD. (Can. Ent. 58: 189), al
though the latter is a somewhat larger species. To this species I doubt
fully refer my specimen, and give a description of it, for purposes of 
comparison. 

Size-Body3 mm.; wings 3! mm.; tails 3! mm. 
Head light brown. Ocelli ringed at base \Yith purplish black. Basal 

segments of antenna whitish, the filament purplish in basal half, white 
distally. 

Thorax-Light brown, faintly washed with TOse. Rose markings on 
lateral and postero-lateral margins of pronotum; on roesonotal median 
Line posteriorly; laterad of the base of each middle leg, on the mesoster
num; anterior to the wing roots; above and on the third coxa. Mesono
tal spine white. Prominent spinous process at center of metanotum. 
Legs white. Claws and last tarsal segment tinged with brown. 

Wings-Hyaline. Intercalaries single, as usual. Hind wing very 
narrow, two longitudinal veins. Costal angulation not particularly 
prominent. 

Abdomen-White with yellowish tinge, prominently marked with 
deep wine-red. Tergite 6 mainly wine-red; 7, 9 and 10 yellowish brown 
with rose tinge. Wine-red patches at center of tergite 2, and occupying 
most of the lateral areas of 2 and 3. Small triangular lighter red spots on 
anterior margins of 4 and 5, one on each side. Tiny black mark at 
spiracular area. Ventrally white, the three posterior sternites washed 
with yellow. Posterior margin of each sternite with prominent wine
red border, except on median line. Spots of same color near lateral 
margin of each. On 2 and 6, a dark line parallels the pleuralfold. 

Tails white. 

GEr.-us BAE'rrs Leach 1815 

Although nymphs of this genus were relatively abundant in all three 
regions of the state, only a [ew species were reared. Of these, and of the 
female imagoes caught in flight or entangled in spiders' webs near the 
streams, very few could be positively identified. 
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Baetis rusticans McD.? 

Nymphs taken from Flat Creek near Black :\H. transformed on June 
15, 1930. The imagoes seem to correspond quite closely to the above 
species, in which I am placing them tentatively. 

Baetis australis, sp. nov. 

:\!F;ASUREMENTS 

DOD\' TAILS Ji"OREWL.~O F'OB£LEO 

--- ---
Male imago (1 specimen) . .. . ...... • . ... . 4! Broken 4-t 4 
1\lale subimago (5 specimens) .... .. .... . 5 8 4--4! ll-2 
Female imago (1 specimen) . .. . . . .. ... •.. 4! Broken 5 tl· • 
Female subimago (3 specimens) . . .. . . •.. <1-5 6! 4t-5 l 

This species is close to B. jrondalis iVIeD., differing from it in the fol
lowing particulars. 1) no spine at the base of the excavation of the 
posterior margin of the 9th segment; 2) inner apical margin of first seg
ment of forceps wit.h tuberculate process; 3) no short spinous process on 
outer basal portion of third segment of forceps; and 4) a slight difference 
in the venation of the hind wing. 

Jfale imago 

Head- Turbinate eyes large, orange; ovnl in outline. Antennae light 
purplish brown. 

Thorax- Dark ruddy brown; intersegmental areas of pleura yellowish. 
Anterior portion of mesosternum lighter yellowish brown. 

Wings-No cross veins before bulla in forewing. 6-8 cross veins be
yond the bulla, not anastomosing. Only the most apicnl two of these 
touch the subcosta. Stigmatic area somewhat opaque. No marginal 
intorcaln.ries in first interspace. Hind wing long and narrow, the costal 
angulation reduced. See Pl. 12, Fig. 4. 

Legs-Yellowish white. 
Abdomen-Abdomirutl tergites 1-6 translucent silvery white in central 

area, tbe lateral area of each being purplish brown. Posterior margins 
narrowly pw·plish brown. Tergites 7- 10 opaque reddish brown with 
purple tinge. Prominent continuous purplish black line on stigmatic 
areas. Ventrally, translucent greyish white, sternite 1 shaded with 
brown. Tails missing from the single specimen. 

Genitalia as on Pl. 12, Fig. 3. 
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.\I ale subimago 

Y cry similar to imago, but rather paler. Wings grey. 

Female imago 

Head- Purplish rose. 
1'horax-Yellowish brown. Pronotum marked with rose. 
Abdomen-White central area on abdominal lcrgitcs 1-6 present, but 

tinged with rose. Abdomen purplish rose dorsally; black stigmatic 
marks as in male. Ventrally, silvery with faint rose tinge. Purplish 
rose streak on each sternite next to the pleural fold, wider on anterior 
sternites. Tails missing. Apica,l margin of ox1.cnsion of 9th sternite as 
on Pl. 12, Fig. 19. 

Female sub-imago 

Rather similar to imago, but with white markings on head and thorax, 
and the central light area on abdominal tcrgites 1-6 entirely obscured by 
reddish br<?wn tinged with purple. 

Holotype-Male imago. Goshen Swamp, N. C. Taken by Prof. 
Needham, on April 11, 1929. No. 1098.1 in C. U. collection. 

Allotype-Female imago. Lenoir Co., same date, same collector. ~o. 

1098.2 in C. U. collection. 
Paratypes--4 male subimagoes, 3 female subimagoes. Same as bolo

type. Burncoat Swamp, same date and collector. No. 1098.3- 9 in 
C. U. collection. 

These specimens were secured by Prof. Needham from tho coastal 
plain region in the localities listed above, on Aprilll. 1929. Along with 
these were several female imagoes somewhat. smaller in size and more 
definitely tinged with rose, which I am not including in the above species. 
Likewise several nymphs were collected from the same stations, but it is 
not known lhat they are associated with the adults. These nymphs are 
long and slender, show a black stigmatic line as in the imago of B. 
australis, and the abdomen seems disproportionately long in its relation 
to head and thorax combined. 

Baetissp?No.l 

A single male imago lnken from Flat Creek, ncar Blnck :\It., on June 
19, 1930, is apparently close to B. inc~rtans i\fcD., but differs from it in 
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the following respects: 1) no ruddy tinge on pleura; 2) abdominal ter
gites whitish on posterior margin, instMd of deeper ruddy brown; 3) nb
domin!ll t~rgites 7-10 de('p orange-brown; 4) no smoky apical spot on 
fore tibia; 5) hind wing with an extra short intercalary between the two 
strong ones and the second vein. Genitalia as on P l. 12, Fig. 9. 

GENI:l> C ALLIBAETIS Etn. 1881 

Callibaetis sp? 

Nearly one hundred nymphs of one species of this genus were found in 
a tiny temporary pool in the vicinity of Greensboro, on i\'larcb 18, 1930. 
Although seemingly in good condition, not one of these transformed to 
the subin1ago state, although many died in the attempt to do so. By 
April 6 most of the nymphs had died. As none was reared, no attempt 
will be made to determine the species, unless a future comparative study 
of many species of nymphs of this genus can be undertaken. 

Only this single species was found in the collecting done in the stale. 

GENUS A CENTRELLA Bengtsson 1912 

Dr. McDunnough prefers to r('tain in the genus Baetis the four species 
B. propinquus, B. frivolus, B. insignificans and B. dardamts, the latter 
being perhaps synonymous with B. propinquus (see Canad. Ent. 67: 
172 and 175). The lack of a costal projection on the hind wing, which 
would plact> these in the genus Acentrella, he thinks is not a character of 
generic value. Since, however, the genitalia of the last three species 
mentioned likewise differ somewhat from tho usual Baetis type, I feel 
that there is sufficient justification for recognizing Acentrella as a valid 
genus. Especially is this true, since the two-tailed nymph of Acentrella 
is readily distinguishable from all species of Baetis except the western 
B. bicaudalus. It may be distinguished from the nymph of Pseudo
cloeon, which also has but two tailc;, by the presence of the second pair 
of wing buds. 

A species of this genus, rather close to B. frivolus but differing from it 
and from all the other th.rce species mentioned above, is present in my 
collections from Big Alamance Creek in the piedmont a.rea of the state. 
Acentrella nymphs, which appear to be of this same species, were taken 
ah;o from the ouUet of Hamburg Lake and from the Ubarie River, but 
were not reared. One mal<' subimago, one male imago and one female 
imago were reared from the Alamance nymphs. This species I designate 
as follows. 
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Acentrella ampla, sp. nov. 

BOD\ T"llA FOJl£WI:SQ FORELEO 

:\!ale nymph (2 specimens) . . .. ... ...... . 
Female nymph (6 specimens) .......... .. 
Male imago . ... . ..... ... .. . . . .. ...... .. . 
Female imago. . . . . . • . . . . • . . . . ... , .... . 

6P! 
7- ! 
7 
8! 

Nymph 

5-6 
4!-6 

Broken 
12 

6t 
6! 

Broken 
3} 

:vlature nymph dark red-brown dorsally, lighter ventrally. Imma-
ture nymph very light red-brown. (~Iature nymph used for 
description.) 

Head-Brown. Yertex and occiput mottled; median line yellow. 
Lateral ocelli large, rounded. ~Iedian ocellus small, somewhat crescentic. 
Antennae light brown basally, distal portion yellowish. ~louthpnrts 
very similar to those of Pseudocloeon. 

Thorax-Dark red-brown dorsally, marked and moUled with yellow. 
Ventrally, dark brown anterior to second and third legs, and brown band 
laterad of second leg. Remainder yellow. 

Legs-Yellow, marked with brown. Greyish brown marks on femur 
toward distal end. Joinings dark brown. Distal end of tarsus, and 
claw, very dark brown. 

Abdomen-Dorsally, tergites l- 9 dark red-brown, eRch with a round 
yellow dot on each side of median line at center. Tergitc 10 yellow. 
Ventrally, light red-brown, the posterior margin of each stcrnite darker. 
On 2-8, two light marks. one beneath the other, on each side of median 
line. Sternite 1 with but one round mark on each side of median line; 
9 and 10 unmarked. 

Gills-Simple. Very similar to Bae!is. Opaque white; anterior and 
inner posterior margin of each narrowly brown. 

Tails-Two. Yery short unsegml.'nted rudiment of middle tail 
present. Jlnirs on inner margin only; tips bare. '1\o dark mnrkings. 

J!ale imago 

Head-Turbinate eyes orangt'. Somewhat rounded in outline as 
viewed from above. Not contiguous over occiput. Lower portion of 
eyes, and mark across frons, black. Antennae light brown. 

Thorax-Lighl red-brown. l\1esonotum marked with longitudinal 
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dark brown streaks on median line and on each side of this. Red tinge 
most prominent on metanotum. Pleura red-brown, sternltes light red
brown. 

Legs-Foreleg missing. Second and third legs yellowish. 
Wi'll{]s-Hyaline, Veins definitely yellowish brown. 7-8 costal cross 

veins beyond the bulla; only a slight tendency for these to anastomose. 
Paired intercalaries absent from first interspace, well developed in 
others. Hind wing long and narrow; two distinct and well developed 
longitudinal veins. 

Abdomen-Segments 1-5 yellowish brown with tinge of grey. 6-10 
light reddish brown. Posterior margin of each widely opaque white. 
Tergite 1 mostly concealed by wide metanotum. 

Genitalia-Distal segment of forceps Limb longer proportionately 
even than in B. frivolus, which the genitalia most resemble. See Pl. 12, 
Fig. 21. 

Tails-Missing. 

Female imago 

Differs from male as indicated. 
Head and thorax cream-yellow, the latter marked with dark brown. 

No dark longitudinal stripes on mesonotum, as in male. 
Legs-Yellow, the joinings narrowly brown. 
Wings-As in male, but a faint oblique intercalary between the two 

longitudinal veins of the hind wing. See PI., 12, Fig. 11. 
Abdomen-Much as in male, but segments 1~ tinged with light orange, 

due to the presence of eggs, Segments 7- 10 olive rather than reddish 
brown. A rose-colored spot at center of distal margin of tergite 10, and 
a narrow transverse rose line next to white posterior border on tergites 
2-5. Distal margin of sternite 9, and plates of lOth sternite, shown on 
Pl. 12, Fig. 20. 

Tails-Yellowish white. 

Holotype-Male imago. Reared. Big Alamance Creek, N. C., March 
21, 1929. No. 1099.1 in Cornell University collection. 

Allotype-Female imago. Reared. Big Alamance Creek, Feb. 20, 
1930. No. 1099.2 in C. U. collection. 

Paratypes-Male subimago, and two nymphs. Same location, Feb. 20 
and 25, 1930. No. 1099.3-5 in C. U. collection. 

DEPARTMENT OF ENTOMOLOGY, 

COlL'IELL UNIVERSITY, lTILI.CA, N.Y. 
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