
Mayflies of the Southwest; New Species, Descriptions, and 
Records (Ephemeroptera) 1 

JANET I. KILGORE AND RICHARD K. ALLEN 
Department of Biology, California State College, Los Angeles 90032 

ABSTRACT 
Descriptions and figures of 7 new species are pre­

sented: ParaJeptophlebia altana, Thraulodes salinus, 
Traverella &astanea, Lefllohyphes baumanni, L. quercm, 
L. phalarobranchus, and Tricorythodes corpulentus. The 
nymphal stage is described for Choroterfles inornata 
Eaton, Paralptophlebia memorialis (Eaton), Thraulodes 
brunneus Koss. and Tricor3•thodes minutus Traver. The 

A recent study of mayfly collections from Cali­
fornia, Arizona, and New Mexico has revealed sev­
eral undescribed species, new distributional records 
of previously described species, and the nymphal stage 
of species formerly known from only the adult stage. 
Types of new species are deposited in the California 
Academy of Sciences, San Francisco. In the ac­
counts dealing with the species, collections made by 
R. K. Allen are indicated by the initials RKA. Ab­
breviations for collections in which specimens are 
deposited are as follows: CSCLA, California State 
College, Los Angeles; UU, University of Utah, Salt 
Lake City; RWK, R. W. Koss collection. We thank 
Richard W. Koss of Johns Hopkins University and 
George F. Edmunds, University of Utah, for the loan 
of specimens. 

Choroterpes inornata Eaton 

This species was described by Eaton in 1892 from 
adults collected in northern Sonora, Mexico, and 
Arizona. Peters and Edmunds ( 1961) reported 
nymphs from LaPlata Co., Colo., as Choroterpes sp., 
and from the known distribution of C. inornata we 
suggest that these specimens are representatives of 
this species. Additional collections of nymphs, asso­
ciated as C. inornata, extend the known range into 
New Mexico, and these records and a description of 
the nymphal stage follow. 

NYMPH.-Length: body 6.0-7.0 mm; caudal fila­
ments 6.0-7.0 mm. General color pale to tan with 
dark markings. Head pale with 2 irregularly shaped 
brown maculae on vertex; head with a wide dark 
transverse band between lateral ocelli; frons with a 
yellowish triangular macula (Fig. 1) ; maxillary palpi 
3-segmented. Thoracic nota tan with diffuse brown 
markings; pronotum with a median and paired sub­
lateral dark maculae; mesonotum with dark weblike 
tracheations at anterolateral corners ; femora pale 
with a large median, and a small subapical brown 
macula (Fig. 4a, b) ; femora with scattered setae and 
spines; tibiae pale with diffuse brown shading; tibiae 
with marginal spines; tarsal claws with 13-14 mar­
ginal denticles (Fig. 4c). Abdominal terga pale with 
brown markings as in Fig. 1; each abdominal gill 

1 The research upon which this report is based was sunnortecl 
by National Science Foundation grants. Received for publication 
Aug. 2, 1972. 

male imago is described for Tricorythodes dimorpltus 
Allen, and new distributional records extend the known 
range for C. inornata, P. memorialis, T. bruntieus, Trav­
erella albertana ( McDunnough), Ephemerella micheneri 
Traver, E. grandis Eaton, Tricorythodes condyills Allen, 
T. dimorphus, and T. minutus. 

with black trachea (Fig. Sa, b) ; abdominal sterna 
pale, lateral margins brown. Caudal filaments pale 
to tan. 

Rccords.-ARIZONA Apache Co., Little Colorado Riv., 
4 miles E Eager on Hwy. 73, 22-VI-70, RKA; Gila Co., 
San Carlos Riv. at San Carlos, 20-VIII-70, RKA; 
Navajo Co., N. Fk. White Riv. at Whiteriver, S-VII-64, 
RKA; Navajo Co., Silver Cr. at Shumway, 6-VII-64, 
RKA. NEW MEXICO: Catron Co., San Francisco Riv. at 
Reserve, 22-VII-70, RKA; Colfax Co., Cimarron Riv. at 
Cimarron, 23-VIII-70, RKA; Grant Co., Sapillo Cr. nr. 
Lake Roberts on H wy. 25, 21-VII-70, RKA; San Miguel 
Co., Windsor Cr. at Cowles, 2-VII-64, RKA. All speci­
mens deposited at CSCLA. 

Paraleptophlebia altana, n. sp. 
MALE IMAGO.-Length: body 7.0-8.0 mm; fore 

wing 7.0-8.0 mm; caudal filaments 10.0-11.0 mm. 
General color reddish-brown. Head reddish-brown; 
head black between ocelli; ocelli white; upper com­
pound eye white, lower black. Thoracic segments 
reddish-brown, pleura and bases of legs with black 
streaks; fore wings hyaline, longitudinal veins red­
dish; legs reddish; tarsi darker than other leg seg­
ments. Abdominal segments reddish-brown, often 
brown with only a tinge of red; segments 1-8 pale 
anterolaterally; terga 1-5 usually with a pale median 
longitudinal stripe margined with thin submedian 
dark stripes; pleura pale; sternum often with a black 
posterolateral macula on segments 2-9; segments 1-8 
translucent, 9, 10 opaque. Genitalia reddish; penes 
with a narrow apical median cleft, cleft semicircular 
at base; penes with V-shaped sublateral notches, and 
with large laterally projecting lobes (Fig. 6). Cau­
dal filaments dark reddish-brown. 

FEMALE lMAGo.-Length: body 9.0-10.0 mm; fore 
wing 13.0-14.0 mm; caudal filaments 13.0-14.0 mm. 
Other characters as in male except for usual sexual 
differences. 

Nnv1PH.-Le11gth: body 9.0-10.0 mm; caudal fila­
ments 9.0-10.0 mm. General color dark brown with 
light brown and amber markings. Head brown with 
amber markings; head with amber maculae below me­
dian ocellus and around compound eyes; antennae 
pale; head darker brown between ocelli and on genae; 
labrum brown. Thoracic nota dark brown; pronotum 
often with amber submedian maculae; mesonotum 
often with median anterior and lateral amber macu­
lae ; thoracic sterna amber; legs amber ; femora am-
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ber, often with a large brown macula; tarsal claws 
with 14-18 marginal denticles. Abdominal terga dark 
brown with variable amber markings (Fig. 7); ab­
dominal gills divided nearly to base; gill trachea with 
numerous branches (Fig. 8); abdominal sterna am­
ber, brown along lateral margins. Caudal filaments 
brown at base. paler distally. 

Types.-Holotype: male imago, Millard Canyon, 
2 miles above Altadena, Los Angeles Co., Calif., 

10-VII-67, D. L. Collins. Paratopotypes: 21 male 
imagoes and 5 nymphs, 10/27-VII-67, other data 
same as holotype, 2 male imagoes in collections Cali­
fornia Academy of Sciences, San Francisco, and UU, 
others in CSCLA. Paratypes: 2 nymphs, Coldwater 
Canyon, Los Angeles Co., Calif., 12-VII-65, W. P. 
Vann; 12 nymphs, stream in Cattle Canyon, Los An­
geles Co., Calif., 14/27-VI-65, W. P. Vann; 1 nymph. 
Little Dalton Canyon, Los Angeles Co., Calif., 14-

FIG. 1.-C. inornata, mature male nymph, dorsal view. 



:Yfarch 1973] KILGORE A"'D ALLEN: MAYFLIES OF THE SOUTHWEST 323 

FIG. 2.-T. salinus, mature male nymph, dorsal view. 

VI-65, W. P. Vann; 33 nymphs, W. Fk. San Gabriel 
Riv., Los Angeles Co., Cali£., 23-VI-65, W. P. Vann; 
6 nymphs, Little Rock Canyon at Little Cedars, Los 
Angeles Co., Calif, 15-V-68, D. L. Collins; 19 
nymphs, San Antonio Canyon, Los Angeles Co., 

Calif., 13-VI-65, W. P. Vann. All paratypes in 
CSCLA. 

Etymology.-The name of this species is from the 
Latin word altanus meaning south-southwest wind. 

Remarks.-The penes ~f P. altana are very similar 



324 ANNALS OF THE ENTOMOLOGICAL SOCIETY OF AMERICA [Vol. 66, no. 2 

to those of P. associata CMcDunnough) (1924) and 
P. quisquilla Day ( 1952), both described from central 
California. The male imago of P. altana is easily dis­
tinguished from imagoes of the other 2 species by 
the reddish-brown thorax and abdomen. The abdomen 
of P. associata is brown, and the fore wings are am-

3 

ber. The wings of P. qitisquilla are translucent, like 
those of P. altana, but the abdominal segments are 
yellow and washed with black. The male imago of 
P. altana is further distinguished from these and all 
other described species by the structure of the penes 
lobes (Fig .. 6). Likewise, the nymphs are distin-

l'IG. 3.-T. castanea, mature female nymph, dorsal view. 
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guished from the other known Paraleptophlebia 
nymphs by the reddish color of the body, by the 
deeply bifurcated gills, and by the lack of mandibular 
tusks. 

Paraleptophlebia memorialis (Eaton) 

This species was described from California as Lep­
tophlebia pallipes by Hagen in 1874. Eaton (1884) 
rejected the name as a secondary homonym and re­
named the species L. memorialis. The species is 
widely distributed in western North America. Speci­
mens have been reported from southern Alberta and 
British Columbia, Oregon, Utah, Idaho, and northern 
New Mexico. Nymphal collections from the south­
western Cnited States extend the known range into 
Arizona and southern New Mexico. These records 
and a description of the nymphal stage follow . 

NYMPH.-Length: body 6.0-7.0 mm; caudal fila­
ments broken. General color pale to yellow with light 
brown to reddish-brown markings. Head light brown 
to reddish-brown with pale to yellow maculae on 
frons, labrum emarginate with marginal spines, maxil­
lary palpi 3-segmented. Thorax light brown to red­
dish-brown; mesonotum with paired yellow subme­
dian maculae; legs yellow; femora with few spines 
on anterior surface. many spines on dorsal margin; 
tibiae with 2 clusters of apical spines; tarsal claws 
with 15-17 marginal denticles. Abdominal terga light 
brown to reddish-brown with pale to yellow mark­
ings; terga 1-9 with pale margins and with variable 
pale to yellow maculae, some specimens with median, 
submedian, and sublateral maculae as in Fig. 10, 
others with only submedian maculae as in Fig. 11; 
abdominal gills divided ~~ from base; gill trachea 
with numerous branches (Fig. 9) ; abdominal sterna 
unicolorous yellow to brown. Caudal filaments yellow 
to brown. 

Rccords.-ARIZONA: Apache Co., Hall Cr. on Hwy. 
373, 3-VJI-64, RKA: Gila Co., Christopher Cr. on Hwy. 
160, 19-VII-70, RKA; Greenlee Co., Blue Riv. at Clif­
ton, 4-VII-64, RKA. NEW MEXICO: Catron Co., White• 
water Riv. at Whitewater Campground, 22-VII-70, 
RKA; Lincoln Co., creek at Pine Lodge, 24-VII-70, 
RKA. All specimens deposited at CSCLA. 

Thraulodes brunneus Koss 
Koss (1966) described this species from a male 

imago collected in Grant Co., N. Mex. Collections of 
Thraulodes from .\rizona and New Mexico include 
nymphs that are herein associated as the aquatic 
stage of this species. A description of the nymph, 
and new distributional records follow. 

NY.MPH.-Length: body 6.5-7.5 mm; caudal fila­
ments 10.0-11.0 mm. General color pale to yellow 
with light brown and dark brown markings. Head 
pale with transverse black maculae between lateral 
ocelli ; labrum slightly ernarginate with marginal 
setae; maxillary palpi 3-segmented. Thoracic nota 
pale with dark markings; pronotum with lateral black 
markings; mesonotum with dark brown weblike 
tracheations at anterolateral corners; legs pale with 
variable diffuse brown pigmentation; fore femora 
with apical and basal ventral black maculae on an-

terior surface as in Fig. 12 a; middle and hind fe­
mora with apical black maculae as in Fig. 12 b; fe­
mora with marginal setae and spines; femora with 
scattered long pointed spines on anterior surface as 
in Fig. 13; fore tibiae with apical black band; middle 
and hind tibiae without markings; tarsal claws with 
6-7 large apical denticles, and 5-6 small basal den­
ticles as in Fig. 12c. Abdominal terga 1-9 yellow, 
each with a brown posterior band and a posterolateral 
triangular brown marking (Fig. 15); tergum 10 usu­
ally unicolorous yellow; abdominal gills with black 
diffuse pigment obscuring lateral trachea ; gills wide, 
width to length 1: 5 (Fig. 17) ; gills 1-4 subequal in 
length; gills 5-7 decreasing in length posteriorly. 
Caudal filaments pale with brown annulations. 

Records.-ARIZONA: Gita Co., Haigler Cr. on Road 
200, 19-VII-70, RKA; Cochise Co., Cave Cr. Chiricahua 
Mts., 28-VI-66, RKA ; Yavapai Co., Beaver Cr. at Beaver 
Creek, 7-VII-64, RKA. NEW MEXICO: Grant Co., 
Sapillo Cr. nr. Lake Roberts on Hwy. 25, 21-VII-70, 
RKA. All specimens deposited at CSCLA. 

Thraulodes salinus, n. sp. 
N YMPH.-Length: body 5.0-6.0 mm; caudal fila­

ments 5.0-6.0 mm. General color pale to light brown 
with brown and black markings. Head pale with 
black markings, head with a black transverse band 
between compound eyes (Fig. 2); antennae pale; 
labrum brown, slightly emarginate, with anterior rows 
of setae; maxillary pal pi 3-segmented. Thoracic nota 
pale to light brown with black markings; pronotum 
pale to light brown with sublateral black maculae, 
and often small submedian spots; mesonotum pale to 
light brown with weblike black tracheations at antero­
lateral corners (Fig. 2); legs pale; femora each with 
a black subapical macula; femora with scattered 
short, blunt spines on anterior surface (Fig. 14); 
tibiae yellow, with scattered marginal setae; tarsal 
claws with 6-7 large apical denticles and 4-5 small 
basal denticles. Abdominal terga pale to light brown 
with brown and black markings; terga 1-8 pale to 
light brown each with a U-shaped marking, marking 
often disjunct medially; tergum 9 with an anterior 
black band; terga 9 and 10 with a posterior black 
margin (Fig. 2) ; abdominal gills without lateral 
trachea and lamellar pigmentation (Fig. 18) ; gills 
narrow, width to length ratio 1 :8; gills 1-4 subequal 
in length ; gills 5-7 decreasing in length posteriorly ; 
abdominal sterna pale to light brown. Caudal fila­
ments pale with brown annulations. 

Types.-Holotype: mature male nymph, Salt River 
on Highway 288, Gila Co., Ariz., 20-VII-70, RKA. 
Paratopotypes : 4 male and 3 female nymphs, same 
data as holotype, in collection CSCLA. 

Etymology.-The name of this species is from the 
Latin word salinus meaning of salt, and is based 
upon the type locality, the Salt River. 

Remarks.-The nymph of T. satin.as is distin­
guished from those of the other described Tltraulodes 
from the southwestern United States by the abdomi­
nal color pattern, by the shape of the femoral spines, 
and by the character of the gills. The abdominal 
terga of T. salinus have inverted U-shaped markings 
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FIG. 4, 5.-C. inornata, nymph. 4 a, Leg 1, dorsal view; 4 b, leg 3, dorsal view; 4 c, tarsal claw; 5 a, b, abdom­

inal gills 1 and 3 respectively. FIG. 6-8.-P. altana. 6, male penes, dorsal view; 7, abdominal terga, nymph; 8, 
abdominal gill 3, nymph. Frn. 9-11.-P. memorialis, nymph. 9, Abdominal gill 3; 10, 11, abdominal terga. Frn. 
12-18.-Thraitlodes spp., nymphs. 12 a, T. speciosus, leg l, dorsal view; 12 b, same, leg 3, dorsal view; 12 c, 
same, tarsal claw; 13, same, femoral spine; 14, T. salinus, femoral spine; 15, T. brimneitS, abdominal terga; 16, 
T. specios11s, abdominal terga; 17, same, abdominal gill 3; 18, T. salinus, abdominal gill 3. 
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(Fig. 2), the markings of T. bmnneus are U-shaped 
(Fig. 15), and the terga of T. speciosus are brown 
with a pale median macula and sublateral dark brown 
maculae (Fig. 16). The abdominal gills are narrow 
with a width to l·ength ratio of 1 :8, and the gills 
are without lateral tracheation (Fig. 18). The gills 
of the other specie<>, T. arizonicus McDunnough 
( 1942), T. brunneus, and T. speciosus Traver ( 1934), 
are wide with a width to length ratio of 1 :3-1 :5, 
and the gills are with lateral tracheation as in Fig. 
17. T. salinus is further distinguished by the posses­
sion of short, blunt spines on the anterior surface of 
the femora (Fig. 14), compared to long and pointed 
spines on the femora of the other species, as in 
Fig. 13. 

Traverella albertana (McDunnough) 
T. albertana was described by McDunnough ( 1931), 

as Thraulus, from Alberta, Canada. Additional rec­
ords have been reported from Saskatchewan, north­
eastern Utah, southwestern Wyoming, and Idaho. 
Recent collections from Arizona included specimens 
which constitute a range extension for the species, 
and a new generic record for the State. 

New Records.-ARIZONA: Gila Co., East Verde Riv. 
on Road 406, 10 miles E Payson, 19-VII-70, RKA; Salt 
Riv. on Hwy. 288, 20-VII-70, RKA; Greenlee Co., Blue 
Riv. at Clifton, 4-VII-64, RKA; Yavapai Co., Verde 
Riv. at Camp Verde, 18-VII-70, RKA. All specimens 
deposited at CSCLA. 

Traverella castanea, n. sp. 
NYMPH.-Length: body 8.0-10.0 mm; caudal fila­

ments 11.0-12.0 mm. General color light brown to 
brown with dark brown and black to pale markings. 
Head brown with black and pale markings; head 
usually with a pale median occipital macula, and with 
paired pale maculae mesad from compound eyes; lab­
rum slightly emarginate; maxillary palpi with 6 sub­
apical rings of long setae; frontoclypeus with a mod­
erately developed median tubercle (Fig. 3). Tho­
racic nota light brown to reddish-brown pale and 
darker brown markings; legs light brown with dark 
spines; femora covered with numerous short spines; 
fore femora with 100-120 spines on anterior surface 
(Fig. 19) ; middle and hind femora with 130-150 
spines on anterior surface; tibiae with long setae on 
outer margin; tarsal claws with 8-9 large apical den­
ticles, and 5-6 small basal denticles. Abdominal terga 
unicolorous yellow to brown (Fig. 3); tracheal gills 
yellow with diffuse black or reddish-brown pigmen­
tation; gill tracheae black; gills on segments 1 and 
2 subequal in length; gills on segments 3-7 decreas­
ing in length posteriorly; abdominal sterna pale. Cau­
dal filaments pale with dark annulations. 

Types.-Holotype: mature nymph, East Fork Gila 
River on Highway 527, Grant Co., N. Mex., 21-VII-
70, RKA. Paratopotypes: 104 nymphs, same data as 
holotype, 5 nymphs each in the Canadian National 
Collection, Ottawa; the California Academy of Sci­
ences, San Francisco ; and UU ; others in CSCLA. 
Paratypes: 53 nymphs, W. Fk. Gila Riv. on Hwy. 
527, Grant Co., N. :VIex., 21-VII-70, RKA; 9 nymphs, 

Gila Riv. nr. Cliff on Hwy. 180, Grant Co., N. Mex., 
21-VIl-70, RKA; 1 nymph, San Francisco Riv. at 
Glenwood, Catron Co., N. Mex., 21-VII-70, RKA; 
5 nymphs, East Verde Riv. on Road 406, 10 miles 
E Payson, Gila Co., Ariz., 19-VII-70, RKA; 3 
nymphs, N. Fk. White Riv. at Whiteriver, Navajo 
Co., Ariz., 5-VII-64, RKA; 25 ryymphs, Verde Riv. 
at Verde Valley, Yavapai Co., Ariz., 18-VII-70, 
RKA; 7 nymphs, Oak Cr. nr. Cornville, Yavapai Co., 
Ariz., 17 /18-VII-70, RKA. All paratypes in CSCLA. 

Etymology.-The name of this species is from the 
Latin word castanea meaning Chestnut. 

Remarks.-The ranges of T. albertana and T. cas­
tanea overlap in central Arizona, and nymphs of both 
have been collected from the same locality. The adults 
of T. castanea are unknown, but the nymphs are 
easily distinguished from those of T. albertana by the 
following combination of characters: ( 1) the abdomi­
nal terga of T. castanea are unicolorous brown, 
whereas those of T. albertana have distinctive mark­
ings (Fig. 3. 21); (2) the anterior surface of the 
femora of T. castanea possesses numerous spines, 
the femora of T. albertana have only a few spines 
(Fig. 19, 20); and (3) the frontoclypeal tubercle of 
T. castanea is moderately developed (Fig. 3). while 
the tubercle of T. albertana is poorly developed. 

Ephemerella (Ser1·atella) micheneri Traver 

Traver ( 1934) described this species from the San 
Gabriel Mountains in southern California, and Allen 
and Edmunds (1963) extended the known range in 
the southwestern United States into central Arizona 
and northwestern New Mexico. Recent collections 
from these States further extend the range into 
southern Arizona and New Mexico, and into eastern 
New Mexico. 

Rccords.-ARIZONA: Gila Co., Haigler Cr. on Road 
200. 19-VII-70, RKA (CSCLA); Pinal Co., Kelvin, 
7-V-69, R. W. Koss and A. V. Provonsha (RWK); 
Yavapai Co., Oak Cr. at Red Rock Crossing, 7/8-VII-64, 
RKA (CSCLA). NEW MExrco: Catron Co., Negrito 
Cr., 2 miles W Reserve, 4-VII-64, RKA (CSCLA); 
Colfax Co., Ponil Cr., I mile E Cimarron, 23-VIII-70, 
RKA (CSCLA); Grant Co., Little Cr., N Silver City 
011 Route 160, 10-VII-69, R. W. Koss, W. P. McCaf­
fcrty. and A. V. Provonsha (RWK); Rio Arriba Co., 
Rio Brazos at Brazos, 14-VII-69, R. W. Koss, W. P. 
McCafferty. and A. V. Provonsha (RWK). 

Ephemerella (Drunella) grandis Eaton 

Eaton ( 1884) described this species from Colorado, 
and Allen and Edmunds (1962) reported records 
from central Arizona and northern New Mexico. Re­
cent collections have extended the range of E. grandis 
into southern Arizona and south-central New Mexico. 

Rccords.-ARIZONA: Graham Co., Grant Cr. on Hwy. 
366, Pinaleno Mtns., 20-VIl-70, RKA (CSCLA). NEW 
MExrco: Lincoln Co., Rio Ruidoso, 2 miles W Ruidoso, 
2-VII-70, RKA (CSCLA). 

Leptohyphes baumanni, n. sp. 

MALE NYMPH.~Length: body 4.0-5.0 mm; caudal 
filaments 2.0-3.0 mm. General color light brown with 
dark brown markings. Head brown; compound eyes 
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large; lateral ocelli large; maxillary palpi 2-seg­
mented, distal segment reduced. Thoracic nota light 
brown with irregular dark brown markings; prono­
tum with blunt, anterolateral projections; legs yellow 
with black markings; fore femora unicolorous yellow 
(Fig. 22 a); middle and hind femora yellow with 3 
black maculae (Fig. 22 b) ; fore femoral band of 
spines as in Fig. 22 a; hind femora 25% longer than 
fore femora; tibiae each with a black basal macula; 
tarsi each with an apical macula; tarsal claws each 
with 7-9 marginal denticles and a single submarginal 
denticle near apex (Fig. 22 c). Abdominal terga yel­
low to light brown with dark markings; terga 1-6 
with a black transverse band, terga 7-10 each with 
a black median and paired black lateral maculae; ab­
dominal terga with poorly developed posterolateral 
projections; operculate gills pale with black mark­
ings; operculate gills without a basal spine; abdomi­
nal sterna light brown to chestnut brown. Caudal 
filaments pale. 

FEMALE NYlltl'H.-Length: body 4.5-5.5 mm; cau­
dal filaments 2.0-3.0 mm. General color pale to light 
brown. Compound eyes small. Other characters as in 
male except for usual sexual differences. 

Types.-Holotype: mature male nymph, Sonoita 
Creek, Highway 82 near Patagonia, Santa Cruz Co .. 
Ariz .. 20-V-70, R. W. Bauman. Allotype: mature 
female nymph, same data and deposition as holotype. 
Paratopotype:s: 7 male and 3 female nymphs, 4 male 
and 2 female nymphs in collection RWK, others m 
CSCLA. 

Etymology.-This species is named in honor of 
R. W. Baumann, the collector. 

Remarks.-L. baumanni is the second known spe­
cies of Leptohyphes from North America that ex­
hibits secondary sexual dimorphism. The other spe­
cies, L. mirus Allen, also described from Arizona, 
is known from only the nymphal stage. L. mirus 
is a distinctive species as the nymphs have well­
developed posterolateral projections on abdominal seg­
ments 7-9; whereas, the nymphal abdomen of L. bau­
manni is without well-developed posterolateral projec­
tions. These species are further distinguished by the 
color on the operculate gills, by the arrangement and 
degree of development of spines on femora, and by 
the dentition on tarsal claws. 

Leptohyphes quercus, n. sp. 

FEMALE Nn1PH.-Length: body 6.5-7.5 111111; cau­
dal filaments 3.5-4.5 mm. General color brown with 
dark brown markings. Head brown with dark brown 
markings; lateral ocelli small; maxillary palpi ab­
sent. Thoracic nota brown with irregular dark brown 
markings; pronotum with moderately pointed, antero­
lateral projections; legs yellow to brown with black 
markings; each fore femur with a large black macula; 
middle and hind femora with a marginal large black 
macula (Fig. 23 b); femora with scattered spines 
on anterior surface (Fig. 23) ; fore femoral band of 
spines as in Fig. 23 a; hind femora 20% longer than 
fore femora; tibiae with marginal spines and setae 
(Fig. 23); tarsal claws with 10-12 marginal denticles 

and a single submarginal denticle near apex (Fig. 
23 c). Abdominal terga brown with dark brown 
markings; terga often with a dark brown anterior 
transverse band and posterolateral brown triangular 
maculae; abdominal segments 7-9 with well-developed 
posterolateral projections (Fig. 24) ; operculate gills 
pale with black markings, without a basal spine; ab­
dominal sterna brown. Caudal filaments brown. 

Type.-Holotype: mature nymph, Oak Creek, Pine 
Flat Campground, Coconino Co., Ariz., 9-IV-68, 
R. W. Koss and R. W. Bauman. 

Etymology.-The name of this species is from the 
Latin word quercus meaning oak, and is based upon 
the type locality, Oak Creek. 

Remarks.-L. quercus is similar to L. mirus and 
L. dolani Allen in having well-developed posterolat­
eral projections on segments 7-9. This species is 
distinguished from these and all other North Ameri­
can Leptohyphes, by the degree of development of the 
posterolateral projections, by the shape of the fore 
femora, by the number and arrangement of the spines 
on the fore femora, by the abdominal color pattern. 
and by the degree of development and the number of 
denticles on the tarsal claws. 

Leptohyphes phalarobranchus, n. sp. 

MALE NYMPH.-Length: body 4.5-5.5 mm; caudal 
filaments 3.5-4.5 mm. General color yellow with light 
brown markings. Head yellow with a brown band 
between lateral ocelli; lateral ocelli large; maxillary 
palpi 3-segmented. Thoracic nota yellow with diffuse 
light brown markings; pronotum without antero­
lateral projections; legs yellow; fore femoral band 
of spines as in Fig. 25 a ; hind femora 20% longer 
than fore femora; anterior surface of middle and hind 
femora without spines (Fig. 25 b) ; tarsal claws with 
6-7 basal marginal denticles, and 3-4 submarginal 
denticles near apex (Fig. 25 c). Abdominal terga 
unicolorous yellow to light brown; abdominal seg­
ments 7-9 without posterolateral projections; opercu­
late gills light brown with 3 pale maculae, and a 
black basal macula (Fig. 26), without basal spine; 
abdominal sterna light brown. Caudal filaments light 
brown. 

Type.-Holotype: mature nymph, Big Sandy River 
at Wikieup, Mohave Co., Ariz., 24-VIII-69, R. W. 
and D. W. Koss. 

Etymology.-The name of this species is from the 
Greek words phalaros meaning white-spotted, and 
branchos meaning gill. 

Remarks.-This species is readily distinguished 
from all other North American Leptohyphes by hav­
ing a pale body color, and 3 pale spots on the opercu­
late gills. All other described North American spe­
cies assigned to this genus are either dark in color, 
or pale with distinctive dark markings. 

Tricorythodes condylus Allen 
This species was described by Allen (1%7) from 

adults and nymphs collected in central Arizona. Re­
cent collections have extended the range of this spe­
cies into southern New ::'vlexico. 
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Fm. 19-21.-Tra·vcrella spp. 19, T. castanea, fore femur, dorsal view; 20, T. albertana, fore femur, dorsal view; 
21, same, abdominal terga. FrG. 22-26.-Leptohyphes spp. 22 a, L. baumanni, leg 1, dorsal view; 22 b, same, leg 
3, dorsal view; 22 c, same, tarsal claw; 23 a, L. quercus, leg 1, dorsal view; 23 b, same, leg 3, dorsal view; 23 c, 
same, tarsal claw; 24, same, abdominal terga, 25 a, L. phalarobranchus, leg 1, dorsal view; 25 b, same, leg 3, 
dorsal view; 25 c, same, tarsal claw; 26, same, abdominal gill 1. FIG. 27, 28.-T. corpulentits. 27 a, Leg 1, dorsal 
view; 27 b, leg 3, dorsal view; 27 c, tarsal claw; 28, abdominal gill 1. 
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Records.-NEw MExico: Catron Co., W. Fk. Gila 
Riv. at Gita Natl. Mon., 8-VII-69, R. W. Koss, W. P. 
McCafferty and A. V. Provonsha (RWK); Grant Co., 
Sapillo Cr. nr. Lake Roberts on Hwy. 25, 21-VII-70, 
RKA (CSCLA). 

Tricorythodes dimorphus Allen 

T. dimorphus was described by Allen ( 1967) from 
nymphs collected in central Arizona and northern 
New Mexico. Recent collections have extended the 
known distribution into southern Arizona and New 
Mexico, and nymphs from the San Gabriel lVfountains 
of southern California have been reared to adults. A 
description of the male imago, and new distribution 
records follow. 

MALE lMAGo.-Length: body 4.0-5.0 mm; fore 
wing 4.0-5.0 mm. General color dark brown. Head 
black; compound eyes large. Thorax black; legs pale 
to brown with black markings ; femora pale to brown ; 
tibiae pale to brown with a black apical macula; tarsi 
pale; wings hyaline; longitudinal veins dark, subcos­
tal vein darker than others. Abdominal terga brown; 
terga 1-6 with black markings at posterolateral mar­
gins; terga 7 and 8 with black markings at postero­
lateral margins and anterolateral margins pale; terga 
9 and 10 black; genital forceps brown; penes fused 
% to apex; penes as in Fig. 31. Caudal filaments 
pale. 

Records.-ARIZOKA: Cochise Co., Cave Cr., SW. Por­
tal, Chiricahua Mtns., 27-VIII-60, R. W. and D. W. 
Koss (RWK); Gita Co., East Verde Riv. on Hwy. 87, 
N. Payson, 8-IV-68, R. W. Koss and R. W. Bauman 
(RWK). CALIFORNIA: Los Angeles Co., W. Fk. San 
Gabriel Riv. at Rincon Forest Sta., 14-Vl-65, RKA and 
W. P. Vann (CSCLA). NEw MExrco: Catron Co., 
Stream 26 miles N. Glenwood, 13-VII-67, R. W. and D. 
W. Koss (RWK); Grant Co., Sapillo Cr., nr. Lake 
Roberts on Hwy. 25, 21-VII-70, RKA (CSCLA); Sierra 
Co., Rio Grande Riv. below Hot Springs, 22-XII-47, S. 
Mulaik (UU). 

Remarks.-T. dimorphus appears to be related to 
T. minutus Traver in the adult stage as the structures 
of the male genitalia are similar; however, the former 
is distinguished from the latter, and all other de­
scribed Tricorythodes, by exhibiting sexual dimorph­
ism in the nymphal and adult stages. The male 
imagoes of T. dimorphus and T. minutus are further 
distinguished by the shape of the penes (Fig. 31, 32). 
The nymph of T. dimorphus is easily distinguished 
from T. minutus. The operculate gill of T. minutus 
is triangular (Fig. 37), whereas this structure is sub­
ovate in T. dimorphits (Fig. 33). The shape of the 
operculate gill of the latter species suggests a close 
relationship to T. edmundsi Allen and T. corpitlentus, 
n. sp. The fore femora width to length ratio is 1 :2 
in T. dimorphus (Fig. 34 a) and 1: l in T. edmundsi 
and T. cor/mlentus (Fig. 27 a, 29 a) which serves to 
distinguish T. dimorphus from these 2 species. The 
middle and hind femora of T. dimorphus have scat­
tered setae on their anterior surfaces and they are 
black with pale markings (Fig. 34 b), while those 
of T. corpitlentits and T. edmundsi are without setae 
and they are pale with black markings (Fig. 27 b, 
29 b). The nymphs of T. dimorphus are further 

distinguished from T. minutus by the number and 
pattern of denticles on the tarsal claws. T. dimorphus 
has 6-8 marginal denticles and a single submarginal 
denticle near the apex (Fig. 34), and T. minutus 
has 10-12 marginal denticles (Fig. 35 b). 

Tricorythodes corpulentus, n. sp. 

NYMPH.-Length: body 4.5-5.5 mm; caudal fila­
ments 5.0-6.0 mm. General color pale with dark 
brown and black markings. Head pale to light brown 
with dark brown markings on occiput; head with long 
setae on occiput and frons; maxillary palpi absent. 
with only a small spine. Thoracic nota yellow with 
dark brown markings; thoracic nota with moderately 
long setae; legs yellow with diffuse black markings; 
fore femora with 2 small maculae; fore femoral band 
of setae as in 27 a; fore femora as long as 
broad; hind femora 35% longer than fore femora; 
middle and hind femora with diffuse black markings 
(Fig. 27 b); tibiae and tarsi with black basal macu­
lae; tarsal claws with 5-6 basal marginal denticles 
and 2 submarginal denticles near apex (Fig. 27 c). 
Abdominal terga yellow with a broad dark brown 
transverse band; terga with long setae; terga 7-9 
with poorly developed posterolateral projections; 
operculate gills rounded mesa!ly, with diffuse black 
markings (Fig. 28). Abdominal sterna pale. Caudal 
filaments pale. 

Type.-Holotype: mature nymph, :Middle Fork 
Gila River at Little Bear Canyon, Catron Co .. 
N. Mex., 10-VII-69, W. P. McCafferty and A. V. 
Provonsha. 

Etymology.-The name of this species is from the 
Latin word corpulentus meaning fat. 

Remarks.-T. corpulentits, T. edrmtndsi, and T. 
dimorphus appear to form a species complex as 
they have several characters in common. All species 
possess ovate, operculate gills, and broad fore fe­
mora with the band of setae arranged in a semicircu­
lar pattern (Fig. 27, 29, 34). These species are dis­
tinguished by the following combination of charac­
ters: ( 1) the tarsal claws of T. corpulentus haYe 
paired subapical denticles (Fig. 27 c), whereas T. 
dimorphus possesses one subapical denticle (Fig. 34). 
and in T. edmundsi they are absent (Fig. 29 c) ; 
(2) T. edmundsi possesses a black U-shaped marking 
on the operculate gills (Fig. 30), T. corpiilentus has 
diffuse black pigment throughout the gill (Fig. 28). 
and in T. dimorphus, pigmentation is limited to the 
basal ~3 of the gill (Fig. 33). 

Tricorythodes minutus Traver 

This species was described by Traver (1935) from 
male imagoes collected in northern Utah. The spe­
cies is common in western North America as it has 
been reported from central British Columbia, Al­
berta, and Saskatchewan, to southern California and 
northern New Mexico. Recent collections from Ari­
zona and New Mexico extend the known range into 
southern New Mexico and Arizona and marginal re­
cords are included hereinafter. The nymphal stage of 
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FIG. 29-38.-Tricorythodes spp, 29 a, T. edmundsi, leg 1, dorsal view; 29 b, same, leg 3, dorsal view; 29 c, 
same, tarsal claw; 30, same, abdominal gill 1; 31, T. dimorphus, male penes, dorsal view; 32, T. minut11s, male 
penes, dorsal view; 33, T. dimorphus, abdominal gill 1; 34 a, same, leg 1, dorsal view; 34 b, same, leg 3. dorsal 
view; 35 a, T. minutus, leg 1, dorsal view; 35 b, same, tarsal claw; 36, same, abdominal terga 7-10; 37, same, 
abdominal gill 1 ; 38, T. condyfos, abdominal gill 1. 
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T. minutus is well known to western ephemeropter­
ists, but a formal description of this stage has never 
been published. A description of the nymph follows. 

NYMPH.-Length: body 5.5-6.S mm; caudal fila­
ments 4.5-5.5 mm. General color pale with dark 
brown to black markings. Head pale with dark 
brown markings, with a transverse brown band be­
tween lateral ocelli, and with paired submedian brown 
maculae anterior to median ocellus; maxillary palpi 
3-segmented. Thoracic nota pale with variable black 
markings; nota with scattered setae; legs pale with 
dark markings; femora unicolorous pale, or with dif­
fuse dark markings; femora with long marginal setae; 
fore femoral band of setae as in Fig. 35 a; fore fe­
forma twice as long as broad; hind femora 25% 
longer than fore femora; tibiae pale, each with a 
black basal macula; tibiae with marginal setae; tarsi 
pale, each often with a black apical macula; tarsal 
claws with 10-12 marginal denticles (Fig. 35 b). Ab­
dominal terga pale with dark brown markings, with 
long marginal setae; terga 1-9 pale with dark brown 
transverse wide bands interrupted medially by a pale 
stripe; tergum 10 pale, often with a brown median 
stripe (Fig. 36) ; terga 7-9 with well-developed pos­
terolateral projections; operculate gills triangular, 
pale with black markings (Fig. 37) ; abdominal sterna 
pale. Caudal filaments pale. 

Records.-ARIZONA: Apache Co., Gooseberry Cr. on 
Hwy. 73, 6-VII-64, RKA (CSCLA); Coconino Co., Oak 
Cr. S. Flagstaff, 9-IX-68, R. W. Koss and R. W. Bau­
man (RWK) ; Gila Co., San Carlos Riv. at San Carlos, 
20-VII-70, RKA (CSCLA); East Verde Riv. on Hwy. 
87, N. Payson, 8-IV-68, R. W. Koss and R. W. Bauman 
(RWK); Graham Co., Gila Riv. at Road to San Jose, 
7-VII-68, R. W. Koss, W. P. McCafferty, and A. V. 
Provonsha (RWK) ; Navajo Co., N. Fk. White Riv. at 
Whiteriver, 5-VII-64, RKA (CSCLA); Pinal Co., Gila 
Riv. at Hayden, 25-VI-66, RKA (CSCLA); Santa 
Cruz Co., Sonoita Cr. on Hwy. 82, 20-V-70, R. W. Bau­
man (RWK); Yavapai Co., Verde Riv. above Clarks­
dale, 6-V-69, R. W. Koss and A. V. Provonsha (RWK). 
NEW MEXICO: Catron Co., San Francisco Riv. at Re­
serve, 22-VII-70, RKA (CSCLA); Chaves Co., Rio 
Penasco, 12-VII-69, R. W. Koss, W. P. McCafferty, and 
A. V. Provonsha (RWK); Colfax Co., Ponil Cr., l mile 
E Cimarron, 23-VIII-70, RKA (CSCLA); Grant Co., 
Gi!a Riv. nr. Cliff. 21-VII-70. RKA (CSCLA); Lin­
coln Co., Rio Ruidoso at Glencoe, 24-VII-70, RKA 
(CSCLA): Mora Co., Mora Riv. at Mora, 1-VII-64, 
RKA (CSCLA); Rio Arriba Co., Rio Chama at Chama, 
29-VI-64, RKA (CSCLA); Sandoval Co., E. Fk. 
Jemez Riv., 20 miles W Los Alamos. 1-IX-69. R. W. 
and D. W. Koss (RWK): San Juan Co., San Juan Riv. 
at Shiprock, 28-VI-64, RKA (CSCLA); Sierra Co., 
Rio Grande Riv. below Hot Spring-s, 22-XII-47, S. 
Mulaik (UU); San Miguel Co., Sapello Riv. at Sapello, 

14-VII-69, R. W. Koss, W. P. McCafferty, and A. V. 
Provonsha (RWK); Santa Fe Co., Trib. Rio Grande 
Riv. at Santuario on Hwy. 520, 1-IX-70, R. W. and 
D. W. Koss (RWK); Taos Co., Taos Cr. at Sanchez 
Can., 12 miles N Taos on Hwy. 38, l-VII-64, RKA 
(CSCLA). 

Remarks.-T. mimttus and T. condylus Allen may 
form a species complex as each possesses triangular 
operculate gills. They are distinguished on the basis 
of the pigmentation of the operculate gill. The gill 
of T. minutus has distinct basal and apical pigmenta­
tion (Fig. 37), whereas T. condylus has diffuse basal 
pigmentation only (Fig. 38). These species are most 
easily distinguished by the presence of head and 
thoracic tubercules in T. condyfas; they are absent in 
T. minntus. 
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