




























































































































































































222 SPECIES OF ISONYCHIA 

lateral border, a large white blotch. One or two smaller white dots toward lateral 
border from this blotch . White spot on each side of median line of mesonotum, be­
tween inner margins of wing pads . Several small white spots anterior to wing roots. 
Pleura and ventral surface light reddish-brown. 

Legs: Dark reddish to purplish-brown, with yellowish markings . Tarsi narrowly 
yellow at basal end, distal half also yellow. Fore tibia narrowly lighter at each , other 
tibiae with rather wide yellow band distally . Femora yellow narrowly at each end, a 
wider discontinuous blotch near the center. 

Abdomen: Immature nymph with wide dorsal median line . On mature nymph, 
only the anterior segments are light for their entire length ; others light at anterior 
borders only . A yellowish white streak on each side of median line, arising from the 
white line near the anterior border, extends beyond the center of the tergite. A white 
spot on each side at the center, near pleural fold. Tergite 10 yellowish 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 transversely 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. 

FIGURES 108-110. Nymphal abdominal gill 7, 108, Distal edge of anterior 
margin,/. (lsonychia) bicolor, 200X; 109, apical margin,/. (!.) bicolor, 500X; JOO, 
apical margin, / . (Prionoides), 70X; 111, Posterior margin of 6th tergum, l. (P.), 
500X. 
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Gills: Greyish lavender, the borders and median division brownish. Two 
purplish-brown spots in the outer margin of each. 

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

REMARKS: The single female imago apparently may be 
distinguished only by the following character from females of 
georgiae -distal fourth of mesothoracic tibia being purplish­
brown. 

D1scuss10N: This species is still known only from the type 
female imago and two nymphs. We collected and reared a series of 
Prionoides adults from Bald Creek, Yancey County near the town 
of Bald Creek, North Carolina, the type locality of I. notata. 
However, these adults were clearly/. serrata. lsonychia notata is 
apparently very similar to or conspecific with I. georgiae. Thirty­
two females of I. georgiae were examined and none had the distal 
portion of the mesothoracic tibia purplish-brown, a character still 
pronounced on the holotype. The two nymphs and other nymphs 
identified by Dr. Traver were also examined. Many characters 
useful in separating the various species of Prionoides are no longer 
evident after the many years of preservation. Since the single adult 
specimen of I. notata may be only a local variant or an aberrant 
specimen thus possibly be a synonym of I. georgiae, further collec­
ting at the type locality is required to settle this question. The Swain 
County, North Carolina female imago listed by Berner (1977) was 
examined and is not I. notata, but I. georgiae. 

MATERIAL: Holotype F, NORTH CAROLINA: Bald Creek, 17 July 1930, JRT 
(CU# 1087.1). 

Isonychia (Prionoides) obscura Traver 
Figs. 16, 45, 83, 102 

Isonychia obscura Traver, 1932:217. Type locality: Penrose, Transylvania County, 
North Carolina. M. Type deposition (M) CU; Traver, 1935:494. 

MALE IMAGO: Body length 12-15 mm, forewings 11-14 mm. 
Head: Eyes purple gray with dorsal portion separated by lighter transverse 

bands; ocelli grayish; ocellar elevations dark purple to black. Antennae light 
purplish-brown. Purplish spot below compound eye at anterolateral edge. Remnants 
of maxillary palps purplish. 

Thorax: Meso- and metanotum dark brown. Pleura brownish with membranes 
purplish. Prothorax brown, femora lighter basally, tarsal segments light brown; 
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meso- and metathoracic legs whitish to light yellow, tarsal segments tinged with 
purplish. Wings hyaline with all veins dark brown to dark purple; forewings with 
whitish stain in stigmatic region. 

Abdomen: Terga 1-9 orange-brown, dark brown bands on posterior margins, 
each band interrupted dorsomedially by an indistinct reddish-brown middorsal 
stripe; terga 1-9 with additional diffuse brown shading on posterior half; terga 1-9 
stripe bordered anterolaterally by dark purplish-brown marks; terga 2-9 with 
anterolateral dark purplish-brown streaks, terga 2-9 also with posterolateral 
purplish-brown triangle-like areas; tergum 10 yellowish brown. Pleural fold mar­
gined with purplish-brown. Black spot or dash just below pleural fold near each 
spiracle. Sterna 1-2 or 3 brown; sterna 3-9 light brown; sterna 1-9 with a faint light 
median streak; sterna 2-8 a pair of median purplish streaks; sterna 2-8 often with 
posterior margins diffusely banded purplish-brown. Sterna 1-9 with lateral purplish­
brown bar paralleling pleural fold; sternum 10 brown. Caudal filaments brown 
basally, becoming light gray or very light brown distally, this lighter portion marked 
with reddish-brown articulations. Forceps purplish-brown, last segment often 
whitish. Genitalia as Figs. 16a-e. 

FEMALE IMAGO: Body length 14-16 mm, forewings 14-15 mm. 
Head: Yellowish; ocelli whitish to gray; ocellar elevations purplish-black. 

Antennae purplish-black. Posterolateral angles of occiput blackish; blackish streak 
or spot below compound eye at anterolateral edge. Remnants of maxillary palps 
purplish. 

Thorax: Mesonotum yellowish-brown; metanotum light yellowish-brown or 
light brown. Pleura yellowish with membranes purplish. Legs colored as male. 
Wings hyaline, all veins purplish-brown; forewings with whitish stain in stigmatic 
region. 

Abdomen: Terga 1-9 light orange-brown with an indistinct yellowish orange 
middorsal stripe; terga 29 stripe interrupted by reddish-brown bands on posterior 
margins; terga 2-9 stripe bordered laterally by purplish marks; terga 2-9 oblique 
purplish streaks laterally, often faint; terga 2-9 with posterolateral purplish triangle­
like areas; tergum 10 yellowish. Pleural fold margined with purple. Purplish black 
spot just below pleural fold by each spiracle. Sterna 2-9 light reddish-yellow; ster­
num 1 purplish; sterna 1-9 with a pair of median purplish streaks; sterna 2-8 with 
purplish shading on posterior margins; sterna 2-8 with purplish bar paralleling 
pleural fold; sternum 10 yellowish. Caudal filaments as male, often entire filaments 
marked with dark reddish-brown articulations. Subanal plate shallowly emarginate. 

Egg: Typical of subgenus (Fig. 83). 
NYMPH: Body length 10-15 mm. 
Head: Brown with whitish coronal stripe, brownish moulting around edges. 

Antennae whitish, scape and pedicel brownish, flagella with brownish transverse 
band ca. l / 3 distance from scape. 

Thorax: Nota light brownish to brown, often with a faint whitish middorsal 
stripe. Pronotum usually with 2 pairs of submedian often bilobed or concentric 
whitish marks; small whitish spots and streaks anterior and lateral of mesothoracic 
wing pads; a pair of median whitish spots on mesonotum. Legs light brown with 
whitish markings, forefemora light brown usually with basal, submedian and apical 
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whitish transverse bands, sometimes bands faint, tibiae whitish with a median 
brownish transverse band, tarsi whitish with a median or basal brownish transverse 
bands; tarsal claws with 5-11 marginal denticles. 

Abdomen: Terga yellowish-brown; terga 1-9 usually without a distinct lighter 
middorsal stripe; color pattern of adult usually visible; terga 1-9 with a pair of 
submedian whitish dots or streaks; terga 1-9 with a whitish spot near posterolateral 
edge; terga 10 whitish anteriorly, brownish posteriorly. Sterna yellowish-brown; 
sterna 3-6 with four whitish transverse dots and a pair of concentric whitish marks 
(Fig. 45), often outer pair of dots fused posteriorly with concentric marks; color pat­
tern of adult visible (sterna 2-7 with 2 pairs of midventral purplish-black blotches 
and sterna 1-9 usually with a dash or spot at lateral edges). Gill lamella with a large 
purple median spot; two brownish purple spots in distal margin. Median sclerotized 
streak brown; fibrillar portion purplish. Caudal filaments brown, distally whitish, 
sometimes tinged with black at extreme tips. 

REMARKS: Jsonychia obscura is most similar and closely related 
to I. georgiae and /. hoffmani. Male imagoes may be distinguished 
by the following combination of characters: (1) caudal filaments 
brown basally, distally grayish or light brown, this lighter portion 
marked with distinct reddish-brown articulations, and (2) penes 
with acute and often "toothed" distal projections with a subter­
minal lateral notch or emargination. Mature nymphs are very 
similar to those of I. georgiae and usually are distinguished by the 
abdominal sternal pattern (Fig. 45). Female imagoes cannot usually 
be separated from I. similis. However, apparently I. obscura 
prefers larger and warmer streams of lower elevations. 

D1scuss10N: An intercalary spine in the subterminal lateral 
notch or emargination of the penes is often present, usually only on 
one side. Series of males examined from a single locality indicated 
that this spine can be in the membranous portion of the notch or 
just below or above the notch or emargination (see Figs. 16a-b). 
This species, originally described from only one male imago from 
North Carolina, is the most widespread species of the subgenus 
Prionoides, having been collected from Maine to Georgia. Terry 
M. Mingo has collected large numbers of imagoes at lights at the 
University of Maine Campus, Orono. These records represent the 
most northern occurrence of the subgenus in North America. 

BIOLOGY: Large populations occur in several Piedmont and 
Ridge and Valley 4th and 5th order rivers of Virginia. The life 
history and ecology of this species were investigated at the Little 
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River, VA. The river and the sampling site is described under I. 
bicolor. 

Subimagoes of I. obscura emerged in the late-afternoon to early 
evening. Unlike most species of the subgenus Prionoides, I. 
obscura nymphs did not climb out of the water for emergence. 
They either migrated to shallow stream margins (2-4 cm) and 
emerged by briefly clinging to the many projecting rocks and debris 
available, or by briefly clinging to large projecting rocks on sides 
away from the fast current. Subimagoes flew into nearby trees. 

A small nuptial flight was observed almost before sunset. A 
swarm of 10-15 males was rhythmically undulating 10-20 m above a 
riffle. No copulation was observed. Females were seen flying singly 
above the water's surface just after sunset. Mating and oviposition 
apparently occurred at or after sunset. 

The development cycle was clearly univoltine (Fig. 116), with all 
adults emerging in June. Very early instars were again collected in 
early November, indicating egg diapause during the warmer 
months. Egg hatching correlated with temperatures dropping 
below 15°C (Fig. 117). Most species of the subgenus Prionoides are 
apparently adapted to cooler streams than species of Isonychia s.s. 
and inhabit mostly low order montane tributaries. Sweeney (1978) 
has suggested that these low order tributaries are too cool for I. 
bicolor, because at temperatures below 15°C growth and subse­
quent emergence are either reduced or not possible. Several species 
of Prionoides have, however, extended their ranges into the larger 
and warmer lower elevation streams (i.e. I. obscura, I. georgiae), 
apparently having succeeded by diapausing as an egg during the 
warmer summer months. Eggs typically hatch only after cooler 
seasonal fall temperatures return. 

Isonychia obscura also occurred in abundance in the New River 
in Carroll County, Virginia (County Route 721) near the North 
Carolina border. The following data are summarized from Ken­
nedy (1980). At this site the river width was about 150 m, with 
average depths of 0.5-2.5 m. The substrate was bedrock, with 
overlying sand, gravel and rubble. Podostemum ceratophyllum 
covered the substrate in riffle areas, mean flows averaged about 50 
mis. Temperatures ranged from 0°C (February) to 25°C (August), 
dissolved oxygen ranged from 6.6 ppm (880Jo) to 9.4 ppm (1250Jo). 
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FIGURE 112. Lateral nymphal caudal filament, I. (Prionoides), 500X; 113, Coc­
coneis p/acentula, on nymphal abdominal gill surface, 5000X. 
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At this site /. obscura was also univoltine, emerging in early and 
mid-June. Nymphs were most commonly collected from mats of 
Podostemum, Elodea, and Vallisneria. Early instar nymphs were 
first collected in early September. /sonychia bicolor also occurred 
in large numbers at this site. 

In Maine imagoes were collected at light for almost a month 
from 9 July to 1 August, with greatest numbers 17-18 July and 
23-24 July. 

MATERIAL: Holotype M, NORTH CAROLINA: Penrose, 7 July 1930, JRT 
(CU# 1086.1). 

GEORGIA: Cherokee Co., Etowah River at junction of St. Rd S861, 6-1/2 mi. 
ESE of Ball Ground, 22-25 June 1971, W.L. Peters et al., 2 M, 18 N (FAMU); 
MAINE: Penobscot Co., at lights, University of Maine, Orono Campus, 16-24 July 
1982, T. M. Mingo, IO M, 57 F (TM); North Carolina: Haywood Co., Lake 
Junaluska, LB, I M (UF); VIRGINIA: Carroll Co., New River, Co. Rt. 606, 15 
June 1977, J. Kennedy, IM (reared) (VPI); same, 11-20 June 1980, BCK, 7 M, 7 F 
(reared) (VPI); same, 5-14 June 1981, 3M, 2 F (reared) 7 N (VPI); Culpeper Co., 
Hazel River, off Co. Rt. 707, 3 July 1981, BCK, I M (reared), 4 F (VPI); same, 9 Ju­
ly 1982, BCK, 12 F (VPI); Louisa Co., North Anna River, 100 yds upstream from 
bridge on St. Rt. 208, 25 June 1%9, J. Marsh, 2 N (VPI); Montgomery Co., Little 
River, Co. Rt. 787, 13-24 June 1981, BCK, 3M, 14 F (reared), 12 N (VPI). 

Isonychia (Prionoides) sayi Burks 
Figs. 17, 24, 84-88 

/sonychia sayi Burks, 1953:110. Type locality: Rock Island, Illinois, M, F. Type 
deposition: (M) MCZ. 

Baetis arida? Say, Walsh, 1862:370. 
Baetis arida, Walsh (nee Say), 1863:170; Walsh, 1863:191. 
Siphlurus aridus, Walsh (nee Say), Eaton, 1871:129. 
Chirotenetes aridus, Walsh (nee Say), Eaton, 1885:206. 
Isonychia arida, Walsh (nee Say), McDunnough, 1931:159; Traver, 1935:485. 
Isonychia sp. A, Berner, 1950:108. 

MALE IMAGO: Body length 9-14 mm, forewings 9-13 mm. 
Head: Eyes purplish-gray with dorsal portion separated by lighter transverse 

bands; ocelli whitish; ocellar elevations dark purplish-brown. Antennae whitish to 
yellowish, tinged with brown. Sides of transverse shelf of face red brown, keel 
whitish. 

Thorax: Mesonotum light brown; mesoscutellum and metanotum brown; pleura 
brownish. Prothoracic femur brown, apex dark brown, tarsal segments light brown; 
mesa- and metathoracic legs whitish to light yellow. Wings hyaline with all veins 
whitish or light yellow, often with some veins light brown; forewings with whitish 
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stain in stigmatic region, few crossveins anastomosed. 
Abdomen: Terga 1-9 dark brown with light yellowish (sometimes diffuse) 

anterolateral spots (Fig. 24a); terga 1-9 with middorsal and submedian whitish to 
yellowish-brown streaks or marks (Fig. 24b); tergum 10 yellow. Sterna 1-9 dark 
brown with yellowish anterolateral spots, becoming larger posteriorly; sterna 1-10 
with 2-4 transverse whitish dots and usually with a pair of submedian streaks. Sterna 
2-9 with black dash just below pleural fold near each spiracle. Caudal filaments 
whitish to light yellow with no dark articulations. Forceps light brownish. Genitalia 
as Fig. 17. 

FEMALE IMAGO: Body length 10-15 mm, forewings 11-14 mm. 
Head: Whitish to yellowish; ocelli whitish; ocellar elevations black; dorsally 

often with a pair of brownish diffuse stripes; posterolateral angles of occiput 
blackish; a blackish spot usually below compound eyes and between antenna! scape. 
Antennae whitish tinged with brown. 

Thorax: Mesonotum light brown; metanotum brown; pleura yellowish-brown. 
Legs colored as male, often lighter. Wings hyaline with all veins dark brown or pur­
ple; forewings with whitish stain in stigmatic region. 

Abdomen: Terga 1-9 dark brown with large yellowish anterolateral spots; terga 
1-9 with middorsal and submedian yellowish (often diffuse) spots or streaks; tergum 
10 yellowish. Sterna 1-10 brown with yellowish anterolateral spots; sterna 2-9 with a 
black dash below pleural fold near each spiracle. Caudal filaments whitish to light 
yellowish with no dark articulations. Subanal plate entire or slightly emarginate. 

Egg: Typical of subgenus, however median region of knob-terminated coiled 
thread smaller in area, as compared with other species of Prionoides; and the side 
without the knob-terminated coiled threads has a more distinctive pattern (Figs. 
84-88). 

NYMPH: Body length 11-16 mm. 
Head: Brown with whitish coronal stripe, sometimes forming a cross between 

compound eyes dorsally. Antennae whitish, scape and pedicel brownish basally, 
flagella with a brown transverse band about l /2 distance from scape. 

Thorax: Nota brownish with middorsal whitish stripe, very distinct on pro­
notum and mesonotum, usually forming a "Y" at base of mesonotum; small 
whitish spots and streaks anterior and lateral of mesothoracic wing pads. Legs 
brown with whitish markings, forefemora brown with whitish submedian and apical 
transverse bands, tibiae whitish with median brownish transverse band, tarsi brown 
with basal whitish transverse band; tarsal claws with 7-11 marginal denticles. Pro­
coxal gill a tuft of multibranched light purplish or whitish filaments. 

Abdomen: Terga brown; terga 1-9 with or without a middorsal stripe, 
sometimes with stripe only present on anterior portions of terga; color pattern of 
adult usually visible (yellowish anterolateral spots); terga 1-9 with whitish dots and 
streaks laterally and usually a brown spot at the posterolateral edge; tergum 10 
whitish anteriorly, brownish posteriorly. Sterna variable, usually yellowish-brown; 
lateral edges of sterna 1-9 with whitish and brownish maculae; adult color pattern 
visible. Gill lamella with large purplish median spot; median sclerotized streak 
brown; fibrillar portion whitish tinged with purple. Caudal filament brown, distally 
whitish. 
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REMARKS: Isonychia sayi is a very distinctive species within 
Prionoides. Male imagoes may be easily distinguished by the 
following combination of characters: (1) veins hyaline or whitish, 
(2) caudal filaments whitish without dark articulations, (3) ab­
dominal terga dark brown with light yellowish anterolateral spots, 
and (4) the distinctive penes. Females are similar to males except 
wing venation is brownish to purplish. 

Nymphs were reared and associated for the first time from north­
western Florida by H.M. Savage and are separable from all other 
nymphs of Prionoides by having coxal gills in tufts. They also ap­
parently lack the two characteristic purplish-brown spots in the 
distal margin of the abdominal gill lamella. 

D1scussION: This species has an interesting history as explained 
by Burks (1953). He renamed the species identified as arida Say by 
Walsh (1862), and others sayi, after recognizing the true arida. 
Isonychia sayi with its Siphlonurus -like appearance and nymphs 
possessing coxal gill tufts, is apparently not closely related to any 
other species of Prionoides. The penes usually have a small pair of 
membranous dorsoapical projections termed by McDunnough 
(1931) as "apical tubercles." These are apparently not found on 
any other species of Prionoides. 

This species is rather rare in its northern range (McDunnough 
1931). The male listed from Missouri has aberrant genitalia, and 
the specimen is badly faded. 

BIOLOGY: This species has been frequently collected by Dr. 
William L. Peters and co-workers from the Blackwater River near 
the Florida A & M University Biological Station in northwestern 
Florida. Beck (1973) and Peters and Jones (1973) have described 
the river. Summer water temperature maxima is near 30° C and 
winter minima is about l0°C (Peters and Peters 1977). Isonychia 
sayi nymphs (as Isonychia sp. A Berner (1950)) were found by 
Peters and Jones (1973) to occur associated with bank vegetation 
and leaf litter. Berner (1950) reported that nymphs (as lsonychia 
sp. A) were found in flowing water where current was rapid. They 
were also frequently collected on well-anchored submerged logs, 
rocks and boards. Most frequently, however, they were collected 
among masses of debris and roots lodged in swift regions of sand 
bottomed streams. Berner states that apparently I. sayi may be cap-



B.C. KONDRATIEFF AND J.R. VOSHELL, JR. 

20 

5,9 92 'f IOI 
'10 

94 84 150 152 

i· I: I 
I 

I 

I i . t i· I .. 
·,. 1· . 

I 

27Fob 12Mor 9Apr ~MCI I'\ Moy 25May 25Jun 21Jul 7Auq 2011.uQ ii Sep 30Sep 210c! 

172 
I 
! 

231 

30 
I 

. 
NYMPHS 

FIGURE 114. Size frequency distribution of head capsule widths of Isonychia (/.) 
bicolor. Sex could be determined for nymphs with head widths > 0.9 mm. Black 
dots denote nymphs with black wing pads; Sinking Creek, VA. 

tured throughout the year. Adults examined from Florida in this 
study were collected from April to June. 

MATERIAL: Holotype M, ILLINOIS: Rock Island, 1863, B.D. Walsh, (MCZ# 
31711); Allotype F, same (MCZ# 31711); Paratypes, same as holotype, 1 M (MCZ), 
2 F (!NHS); Dixon, 27 June 1935, Delong and Ross, 1 M (!NHS); Gulfport, Crystal 
Lake, IO June 1939, J.S. Ayars, 1 M (!NHS); Oquawka, 13 June 1932, H.L. Dozier, 
2 F (!NHS); Prophetstown, Rock River, 24-25 July 1947, Burks and Sanderson, 1 F 
(INHS); Rockford, at light, 29 June 1938, B.D. Burks, 1 F (INHS). 

ARKANSAS: Black Rock, Black River, 22 May 1957, Ross and Stannard, 2 F 
(UU); FLORIDA: Okaloosa Co., Blackwater River, Florida A & M Univ. Biol. 
Stn., 4-1 /2 mi NW of Holt (at light), 14 April 1977, W.L. Peters et al., 3 F (FAMU); 
same, 16 April 1977, 5 M (FAMU); same, 21April1977, 1 M, 1 F (FAMU); same, 
23 April 1977, 1 F (FAMU); same, 29 April 1M,1 F (FAMU); same, 1May1978, 1 
F (FAMU); Leon Co., Ochlockonee River, Ochlockonee Wildlife Mgmt. Area, 23 
April 1981, H.M. Savage et al., 1 sub M, 5 sub F (reared), 6 M, 21 F, 3 N (VPI); 
Escambia River, Escambia River Survey #2, Stn. 4, 28 March 1953, SSR, 1 N 
(ANSP); same, Stn 1, 30 March 1953, 5 N (ANSP); ILLINOIS: C.V. Riley Coll., 1 
M (USNM); MISSISSIPPI: Camp Shelby near Hattiesburg, 29 May 1944, C.D. 
Michener, 1 M (AMNH); MISSOURI: Roaring River State Park, June 1954, J.W. 
Green, 1 M (CAS); SOUTH CAROLINA: Aiken Co., Upper Three Runs Creek, 
about 0.1-10 mi upstream from SRP Road C and about 8 mi S of New Ellenton, 7 
June 1972, J.W. Richardson, 1 N (ANSP); S.R.P. #4 Survey, Station 6B, 8 mi above 
Allendale Bridge, 10 June 1952, SSR, 1 N (ANSP); WISCONSIN: Dane CO., W.S. 
Marshall, 1 M (CNC). 
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lsonychia (Prionoides) serrata Traver 
Figs. 18, 30, 89-91 

Isonychia serrata Traver, 1932:222. Type locality: Allen's Creek, Haywood County, 
North Carolina, M, F and nymph. Type deposition: (M) CU; Traver, 1935:496. 

MALE IMAGO: Body length 15-16 mm, forewings 14-15 mm. 
Head: Eyes rust brown to gray with dorsal portion separated by a darker 

transverse band; ocelli whitish or gray; ocellar elevations blackish-purple usually 
with additional brownish tinting forming a dark triangular patch. Antennae 
purplish-yellow, flagella segments purplish. Sides of transverse shelf purplish­
brown. Remnants of maxillary palps purplish. 

Thorax: Mesonotum yellowish-brown, scutellum brown; metanotum purplish­
brown; pleura brownish-yellow. Prothoracic leg purplish-brown, basal half of 
femora and joint between femora and tibiae yellowish-purple, tarsi light brown to 
grayish-purple, claws darker purple; meso- and metathoracic legs white, tarsal 
segments tinged with purple. Wings hyaline with all veins dark purplish-brown; 
forewings with purplish stain in stigmatic region, stigmatic crossveins anastomosed. 

Abdomen: Terga 1-9 yellowish-brown, purplish-black bands on posterior 
margins, each band becoming diffusely purplish-brown anteriorly; terga 1-9 with 
yellowish-brown middorsal stripe; terga 2-9 stripe bordered laterally by diffuse 
purplish-brown marks; terga 1-9 with posterolateral dark purplish-brown triangle­
like regions; tergum lO yellowish; terga 2-9 with black dash just below pleural fold 
near each spiracle. Sternum 1 brown with purplish tinting; sterna 2-4(5) purplish­
brown with yellowish anterolateral regions; sterna 2-4(5) with 4 small median 
yellowish transverse dots; stema 6-9 yellowish tinged and with purple with 2 median 
small yellowish transverse dots. Caudal filaments brown, distally slightly lighter. 
Forceps light purplish-brown. Genitalia as Figs. 18a-b. 

FEMALE IMAGO: Body length 15-17 mm, forewings 14-16 mm. 
Head: Yellowish; ocelli grayish; ocellar elevations blackish-purple. Antennae 

purplish-yellow, flagella purplish. Posterolateral angles of occiput tinged with pur­
ple. Margins of transverse shelf of face shaded with reddish-brown and purple. 
Remnants of maxillary palps dark purple. 

Thorax: Mesonotum yellow; metanotum yellowish tinged with purple. Pleura 
yellowish tinged with purple. Legs colored as male. Wings hyaline with all veins 
purplish-brown, anterior veins often reddish-brown; forewings with whitish stain in 
stigmatic area, some crossveins anastomosed. 

Abdomen: Terga 1-10 yellowish with purplish-black bands on posterior 
margins; terga 1-10 with faint yellowish middorsal stripe, bordered laterally by 
purplish streaks; terga 1-6 or 7 posterior bands often diffusely purplish brown; terga 
1-8 or 9 with posterolateral purplish-brown triangle-like regions; tergum 10 yellow. 
Sterna as male. Caudal filaments as male. Subanal plate usually with no postero­
median emargination. 

Egg: Typical of subgenus (Figs. 89-91). 
NYMPH: Body length 14-18 mm. 
Head: Dark brown with whitish coronal stripe. Antennae whitish, scape and 
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FIGURE 115. Size frequency distribution of head capsule widths of Isonychia (I.) 
bicolor. Sex could be determined for nymphs with head widths > 0.9 mm. Black 
dots denote nymphs with black wing pads; Little River, VA. 

pedicel brown; flagella with brown transverse band l / 3 distance from scape; flagella 
often tinged with light brown. 

Thorax: Nota dark brown with a middorsal whitish stripe. Pronotum with 2 
pairs of submedian crescentric marks; small whitish spots and streaks anterior and 
lateral of mesothoracic wing pads; mesonotum with a pair of whitish submedian 
spots. Legs dark brown with whitish or yellowish marking, forefemora dark brown 
with whitish to yellowish submedian and apical transverse bands, sometimes an 
obscure basal transverse band; tibiae yellowish with median brownish transverse 
band, tarsi yellowish with submedian brownish transverse band; tarsal claws with 
5-11 marginal denticles. 

Abdomen: Terga dark brown; terga 1-9 with a wide middorsal yellowish or 
whitish stripe, occasionally stripe faint on middle segments. Color pattern of adult 
faintly visible. Terga 1-9 with a pair of submedian crescent-like light streaks border­
ing middorsal stripe, these streaks sometimes bordered thinly with black; terga 1-9 
with an obscure whitish dot near anterolateral edge; tergum 10 yellowish anteriorly, 
brown posteriorly. Sterna brown; sterna 1-9 with a yellowish anterior midventral 
spot, a pair of yellowish submedian crescentric bars and four transverse dots; stema 
1-9 with a black obscure spot near lateral edges. Gill lamella purplish, two brownish 
purple spots in distal margin; median sclerotized streak brown; fibrillar portion 
purplish. Caudal filaments brown, distally whitish, blackish at tips, middle 
filaments sometimes lighter. 

REMARKS: This species may be distinguished by the following 
combination of characters: (1) incurved dorsomedial flap saw-like 
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with 6-10 teeth, (2) often lacking the distinct submedian oblique or 
concentric lateral marks on terga 1-9, and (3) caudal filaments 
brown, lighter at extreme tips with no darker articulations. The 
nymph is similar to I. similis, but can be usually identified by 
possessing a wide pale middorsal stripe on terga 1-9. It is also usual­
ly more uniformly darker than the preceding species. 

D1scusSION: As typical with the subgenus Prionoides, the penes 
are variable. Occasionally the diagnostic saw-like flap of 6-10 teeth 
is more apparent only on one side with the other having less than 6 
teeth. The medial swelling of the holotype as depicted by Traver 
(Fig. 18a) is apparently an artifact of mounting or of the original 
teneral condition of the specimen. 

BIOLOGY: This higher elevation Appalachian species emerges 
late with most records from July to September. A large population 
occurs in Fox Creek located in Grayson County, Virginia (County 
Route 603). This excellent trout stream is located in the Blue Ridge 
Physiographic Province of Virginia, draining part of the highest 
peak in Virginia (Mount Rogers, 1746 m). The median width of the 
stream at the collection site was 2 m. Substrate consisted of pebble 
(16-64 mm) and cobble (64-128 mm) overlying bedrock. PH averag­
ed 7 .2 and alkalinity 11 mg I 1 CaC03. Early instar nymphs were 
first collected in late May and adults emerged from mid-July to 
August. There was apparently only one generation per year. 

The type locality of/. serrata was visited in early July 1981. Allen 
Creek has undergone much perturbation recently by the expansion 
of the city of Waynesville, including construction of a large dam 
for the Waynesville Watershed Project. This species was not 
recollected from Allen Creek. This species is apparently the com­
mon Prionoides in larger (3rd-5th order) pristine montane streams 
of the southern Appalachians. 

MATERIAL: Holotype M, NORTH CAROLINA: Tributary of Pigeon River, 
Waynesville, 21 July 1930, JRT (CU# 1085.1); Allotype F, Allen's Creek, 
Hazelwood, 23 July 1929, JRT (CU# 1085.2). 

NORTH CAROLINA: Haywood Co., Catalochee Creek, Great Smoky Mt. Na­
tional Park, 5 Aug 1982, BCK, 3M, 1 F (reared) (VPI); Yancey Co., Bald Creek, St. 
Rt. 19 near Wallow Creek confluence, 9 July 1981, BCK, 4 M, 8 F (reared), 8 N 
(VPI); VIRGINIA: Grayson Co., Fox Creek, Co. Rt. 603, 18 July 1981, BCK, 2 N; 
same, 30-31July1981, 3M, 11 F (reared), 12 N (VPI). 
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FIGURE 116. Size frequency distribution of head capsule widths of Isonychia (P.) 
obscura. Sex could be determined for nymphs with head widths > 0.9 mm. Black 
dots denote nymphs with black wing pads; Little River, VA. 

Isonychia (Prionoides) similis Traver 
Figs. 19, 21, 92-95 

Jsonychia similis Traver, 1932:213. Type locality: Cedar Creek, Jackson County, 
North Carolina, M, F and nymph. Type deposition: (F) CU; Traver, 1935:498. 

Isonychia aurea Traver, 1932:224. Type locality: Small tributary (Plott Creek?), 
Haywood County, North Carolina, F and nymph. Type deposition: (F) CU; 
Traver, 1935:486. NEW SYNONYMY. 

MALE IMAGO: Body length 12-16 mm, forewings 12-15 mm. 
Head: Eyes rust brown to gray with dorsal portion separated by a lighter trans­

verse band; ocelli whitish or grayish; ocellar elevations blackish-purple. Antennae 
whitish or light brown, flagella tinged with purple. Sides of transverse shelf light 
orange to light brown, edges margined with purplish-brown. Remnants of maxillary 
palps purplish. 

Thorax: Mesonotum yellowish-brown; metanotum brown. Pleura yellowish 
with membranes often purplish. Prothoracic leg purplish-brown, femora basally 
light yellowish-purple; meso- and metathoracic legs whitish to yellowish, tarsi tinged 
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with purple. Wings hyaline with all veins purplish-brown; forewings with brownish 
stain in stigmatic region, stigmatic crossveins anastomosed. 

Abdomen: Terga 1-9 yellowish-brown, wide purplish-brown bands on posterior 
margins, each band becoming diffusely light purplish-brown anteriorly; terga 1-9 
with a yellowish-brown middorsal stripe, sometimes stripe not discernable from 
background color; terga 2-9 middorsal stripe bordered laterally by purplish-brown 
streaks, streaks often diffuse and crescentric on terga 8-9; terga 2-9 with faint lateral 
streaks; terga 1-9 posteriolateral angles purplish-brown; tergum 10 yellowish­
orange. Black dash below pleural fold near each spiracle. Sterna 1-9 light yellowish­
orange to purplish-brown; sterna 2-3 or 4 with 2 pairs of transverse light dots. 
Cau.dal filaments brown, distally becoming lighter, this distal portion sometimes 
marked with darker brown articulations. Forceps light yellowish-brown. Genitalia 
as Figs. 19a-b. 

FEMALE IMAGO: Body length 15-16 mm, forewings 14-15 mm. 
Head: Yellowish; ocelli grayish; ocellar elevations blackish-purple. Antennae 

brown tinged with purple. Posterolateral angles of occiput purplish; edges of trans­
verse shelf shaded with reddish and tinged with purple. Remnants of maxillary palps 
purple. 

Thorax: Mesonotum yellow; metanotum light yellowish-brown tinged with 
purplish brown. Legs colored as male. Wings hyaline, with all veins purplish-brown, 
stigmatic region with brown stain, stigmatic crossveins anastomosed. 

Abdomen: Terga 1-10 yellowish-orange with purplish-brown bands on posterior 
margins interrupted medially by a faint yellowish-brown middorsal stripe; terga 2-9 
middorsal stripe bordered laterally by purplish-brown streaks, streaks larger on 
terga 2-5; terga 2-9 with lateral streaks faint; terga 1-9 posterolateral angles purplish­
brown; tergum 10 yellowish. Black dash below pleural fold near spiracles. Stema as 
male. Caudal filaments as male. Subanal plate with very shallow emargination. 

Egg: Typical for subgenus (Figs. 92-95). 
NYMPH: Body length 11-16 mm. 
Head: Brown with whitish often obscure coronal stripe. Antennae whitish to 

yellowish, scape and pedicel brownish, flagella usually with a light brown transverse 
band l / 3 distance from scape, occasionally band faint or absent. 

Thorax: Nota brown usually with a faint whitish middorsal stripe, more distinct 
on pronotum and anterior portion of mesonotum; pronotum usually with 2 pairs of 
submedian spots or crescentric marks; small whitish spots or streaks anterior and 
lateral or mesothoracic wing pads; a pair of median whitish spots on mesonotum. 
Legs brown with whitish or yellowish markings, forefemora brown with yellowish 
basal, submedian and apical transverse bands, bands sometimes obscure, tibiae 
whitish or yellowish with median brownish transverse band, tarsi yellowish with a 
submedian or basal brown band; tarsal claws with 5-11 marginal denticles. 

Abdomen: Terga brown; terga 2-9 either with a middorsal whitish or yellowish­
orange streak or blotch or terga 1-5 or 6 with a whitish middorsal thin stripe 
anteriorly. Color pattern of adult faintly visible (purplish streaks or blotches border­
ing middorsal stripe); terga 1-9 with a pair of submedian crescentric light streaks 
bordering stripe; terga 1-9 with a whitish spot near lateral edge; tergum 10 yellowish­
brown. Stema brown; sterna 1-9 with a pair of midventral crescentric bars and 2 
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pairs of light transverse dots, outer pair often fused with posterior end of bars; ster­
na 1-9 with a blackish spot near lateral edge. Gill lamella purplish; two brownish 
spots near distal margin; median sclerotized streak brown; fibrillar portion purplish. 
Caudal filaments brown to yellowish-orange, distally whitish, tips blackish. 

REMARKS: Males of Isonychia simi/is may be distinguished by 
the following combination of characters: (1) penes with antero­
lateral angles rounded and (2) caudal filaments brown basally, 
lighter distally with distal portion sometimes marked with darker 
brown articulations. The nymph is apparently similar to I. hoff­
mani and can be usually separated by the larger number of stout 
spines on the foretibia. 

D1scuss10N: Isonychia similis was originally described from 
two female imagoes and one male imago, a female designated as 
the holotype. The single male had its subimago exuviae artificially 
removed (Traver 1932). 

Isonychia aurea was originally described from only two female 
imagoes and one female subimago. We collected and reared male 
imagoes from the probable type locality stream of I. aurea (Plott 
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Creek) near Hazelwood, North Carolina. The male genitalia were 
of the same unique type as I. similis, color and maculation were 
within limits of variation typically encountered in Prionoides. We 
also examined additional male imagoes from North Carolina, 
South Carolina, and Virginia. Based on all of the above we place I. 
aurea as a junior synonym of I. similis. 

We also visited the type locality stream of I. similis, Cedar Creek 
(Jackson County, North Carolina, County Route 1120). This 
stream has undergone several severe alterations. Much of the lower 
portion of the creek was inundated by Thorpe Reservoir, and the 
upper portion is under the influence of a small private dam and 
lake. Only a few nymphs were collected after considerable effort, 
and none were successfully reared. 

BIOLOGY: This species along with I. serrata, emerges late in the 
season (July to September) and apparently is the common 
Isonychia of pristine 1st-3rd order streams of mountainous 
southern Appalachians. The water temperature at the time of the 
Plott Creek collections (7 July) was l 6°C and at Cedar Creek (17 
July) l8°C. 

MATERIAL: Holotype F, lsonychia similis, NORTH CAROLINA: Cedar Creek, 
29 July 1930, JRT (CU# 1092.1); Allotype M, same, 24 July 1930 (CU# 1092.2); 
Paratype F, same, 29 July 1930 (CU#l092.3); Holotype F, Isonychia aurea, 
NORTH CAROLINA: Tributary of Pigeon River, Hazelwood, 26 July 1930, JRT 
(CU# 1090.1); Allotype F, same, 25 July 1929 (CU# 1090.2); Paratype F, same, 22 
July 1929 (CU# 1090.3). 

NORTH CAROLINA: Buncombe Co., small spring-fed stream, Big Cove Camp­
ground near Candler, 4 Aug 1982, BCK and R.F. Kirchner, 3M, 2 F, 5 N (VPI); 
Haywood Co., Plott Creek, end of Co. Rt. 1173, 7July1981, BCK, 2M (reared), 12 
N (VPI); Rocky Branch of Allen Creek, Co. Rt. 1219, 5 Aug 1982, BCK, 2 M, 3 F 
(reared), 5 N (VPI); Henderson Co., a tributary of North Fork Mills River, Forest 
Road 1206, 5 Aug 1982, BCK, 1 M, 2 F (reared), 1 N (VPI); Bradley Creek, Forest 
Road 1206, 5 Aug 1982, BCK, 2 M (reared) (VPI); Jackson Co., Cedar Creek, Co. 
Rt. 1120, 9 July 1981, BCK, 3 N (VPI); Macon Co., Big Creek (Bad Branch) 17 Aug 
1948, LB, 2 M (reared) (UF); SOUTH CAROLINA: Pickens Co., Springs into 
Wildcat Creek, Issaqueena Lake Area, 13 July 1983, BCK, 1 M, 2 F (VPI); Sumter 
National Park, 12 July 1957, LB, 1 M (UF); TENNESSEE: Greene Co., Cummins 
Branch into Paint Creek, 11 Sept 1981, BCK, 1 M (reared) 2 F (VPI); Sevier Co., 
Rabbit Creek, 22-23 Aug 1982, J.S. Weaver, 2 M, 6 F (VPI); VIRGINIA: Floyd 
Co., small spring-fed stream off Co. Rt. 651, off St. Rt. 221, 25 July 1982, BCK, 7 
M, 8 F (reared), 12 N; Grayson Co., Helton Creek, at end of Co. Rt. 783, 4 Sept 
1982, BCK, 1 M (VPI). 
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lsonychia (Prionoides) species? 

Since females and nymphs of the subgenus Prionoides are often difficult to iden­
tify specifically and because of the possibility of undescribed species, the following 
records are being listed to augment distributional information and stimulate further 
collecting from these localities: 

FLORIDA: Escambia River, Escambia River Survey #2, Station l, 30 Mar 1953, 
S.S. Roback, l N (ANSP); PENNSYLVANIA: Centre Co., Roaring Run, 22 April 
1981, P.H. Adler; Chester, Devon at light, 7 July 1964, SSR, l F (ANSP); Con­
estoga River Basin, Conestoga Creek, 3 mi NE of Lancaster, 19 May 1948, J.W. 
Richardson, l N (ANSP); Hammer Creek, Conestoga River Basin, l / 2 mi N of 
Millway, 21 June 1948, J.W. Richardson, l N (ANSP); SOUTH CAROLINA: 
Aiken Co., Upper Three Runs Creek, ca. 0.1-1.0 mi. upstream from SRP Road C 
and ca. 8 mi. S of New Ellenton, 6 June 1972, J. W. Richardson, 2 F (ANSP); WEST 
VIRGINIA: Pocahontas Co., Greenbrier River, near Lewis Lick Run, 5 mi N of 
Marlington, 29 June 1982, BCK, 2 F (VPI). 
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