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MAYFLY FAUNA OF NEW MEXICO
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ABSTRACT.—AnN inventory and analysis of the mayfly (Insecta, Ephemeroptera) fauna of New Mexico, based on the
published literaturc and study of extensive materials from diverse collections, indicate the presence of 12 families, 37
genera, and 81 species. Of these species, 35 represent new state records: Acentrella turbida, Ameletus falsus, A. sparsatus,
Baetis adonis, B. bicaudatus, B. flavistriga, Bactodes deficiens, Caenis latipennis, Callibaetis fluctuans, Cinggmuda par,
Ephemera simulans, Hexagenia bilineata, Isonychia sicea, Labiobaelis propinguus, Lachlania saskatchewanensis, Lepto-
phlebia bradleyi, Leuerocuta petersi, Neochoroterpes nanite, Paraleptophlebia debilis, B heteronea, Procloeon conturba-
um, Rhithrogena plana, R. robusta, R. vitta, and Thraulodes gonzalesi. Baetodes deficiens represents a new USA record,
For 37 of the 56 previously reported and conlirmed species, 124 new county records are provided. With respect to conti-
nental affinities, 34 species are western, 27 southwestern, 13 widespread, 1 is a southern USA species, and 1 eastern. Of the
major drainage systems in the statc, the Gila system is the most specics rich with 48 species, followed by the Rio Grande
(46}, Pccos (39), Canadian (28), and San Juan {25). Relationships between drainage systems and between New Mexico and
broadly adjoining states are discussed, Fachlania dencyannae, the only endemic species in New Mexico, oceurs in the Gila
system and is rare and endangered. Certain other specics from the Gila system are also noted as being at visk. From other
drainages, B. adonis, Ephemerella mollitia, and L. petersi also are of some concern at the national level, Additional species
that are rare in New Mexico and are of concern at least at the state level include Ametropus albrighti, C. fluctuans, IT.
bilineata, L. bradleyi, N. nanita, P conturbatian, and R, hageni.
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The first report of 4 maytly from New Mex-
ico was that of Ephemerella sp. by Needham
(1905), which was taken from the upper Pecos
River in San Miguel County. This record later
proved to be applicable to the common west-
ern mountain species Drunella grandis (Eaton),
The next species was recorded when Banks
(1924) described Epeorus undulatus (now Rhith-
rogena undulata (Banks)] from the Jemez River
in Sandoval County. The discovery of additional
specics of mayflies in New Mexico has been
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mainly piecemeal. First reports of specics were
contributed by 21 authors since the descrip-
tion of R. undulata {Needham 1927, Traver
1935, Allen and Edmunds 1959, 1961, 1963,
1965, Peters and Edmunds 1961, Koss 1966,
1972, Allen 1968, 1978, Koss and Edmunds
1970, Kilgore and Allen 1973, Allen and Chao
1978a, 1978b, Morihara and McCafterty 1979a,
Pescador and Peters 1980, Allen and Murvosh
1983, Kondratieft and Voshell 1984, Waltz and
McCatterty 1987, Provonsha 1990, Henry 1993,
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Durfee and Kondratieff 1995, Lugo-Ortiz and
McCafterty 1995c¢, Zloty 1996). Based on reports
of these workers, 56 species of mayflies have
been known from New Mexico prior to this
study.

Six species ot mayilies were described orig-
inally from New Mexico and thus have their
type localities within the state. These species
are Ametropus albrighti Traver, Cloeodes macro-
lamellus Waltz and McCafferty, Homoeoneuria
alleni Pescador and Peters, Lachlania den-
cyannae Koss, Rhithrogena undulata (Banks),
and Thraulodes brunneus Koss. Only L. den-
cyannae has proven to be endemic to New
Mexico.

Our interests in the New Mexico mayfly
fauna first developed in the mid-1960s when
one of us (WPM) became involved in exten-
sive collecting excursions across the state with
Arwin Provonsha and Dick Koss. All of the
material from those trips eventually came into
the possession of WPM and Purdue University
in the 1970s. Those collections and another
collection made by WPM, Arwin Provonsha,
and Dan Bloodgood in the early 1980s have
contributed significantly to previous published
revisionary studies of mayflies as well as the
present study. In the late 1970s another of us
(GZ]) became involved with the New Mezxico
Environment Department and later joined the
taculty of New Mexico Highlands University.
GZ], his students, and colleagues have sampled
mayftlies in New Mexico for several years, often
in association with various ecological studies.
Another of us (CRL) developed extensive exper-
tise on the systematics of southwestern mayflies
while conducting research on the mayflies of
Mesoamerica, and his familiarity with the Mex-
ican fauna has been invaluable in the assess-
ment of New Mexico.

The atorementioned collections of mayflies
along with materials loaned or donated to us
from Brigham Young University, Colorado State
University, and the University of Utah have
provided a large body of material upon which
we have based much of the present study. We
also review all published data relevant to the
New Mexico maylly fauna, provide extensive
new site records for those species previously
known from New Mexico, and provide new
state records for an additional 25 species. We
offer commentary on drainage distribution of
each of the New Mexico species and synthe-
size all specitic data and analyze the fauna as a
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whole with respect to faunal elements within
it. Importantly, our data have served as the
bases for evaluating a number of New Mexico
species that can now be seen to be at environ-
mental risk either within the state or nation-
ally. A fine account of the history of New Mex-
ico’s hydrologic setting, beginning with the
influences of the 12th-century pueblo-dwell-
ing Native Americans, can be found in The
Fishes of New Mexico by Sublette et al. (1990).

STUDY AREA

New Mexico (Fig. 1) is the 5th largest state
in the USA, covering some 195,685 km2. It
possesses a diverse geologic and topographic
landscape, with elevations ranging from slightly
less than 1050 m at Red Bluff Reservoir in the
southeastern part of the state, where the Pecos
River enters Texas, to over 4550 m at Wheeler
Peak in the Sangre de Cristo Mountains,
approximately 50 km south of the Colorado
border. Although New Mexico is the 3rd most
arid state in the USA, it does receive 108,176
hectare meters of water annually either as pre-
cipitation or inflow (Harris 1984). There is sig-
nificant precipitation in some higher elevations,
while lower elevations are typical of deserts
(see Eisenhood 1979). For example, the eastern
slopes of the Sangre de Cristo Mountains and
Jemez Mountains in the north central part of
the state receive over 180 cm of precipitation
per year, mainly as snow; Mount Taylor in the
western sector, the Mogollon Mountains in the
southwestern sector, and the Sacramento Moun-
tains in the south central sector of the state
receive 80—120 cm of precipitation; and south-
ern valleys such as the Rio Grande and Tula-
rosa receive 40 cm or less.

Five major and 3 minor drainage systems in
the southwestern USA have headwaters or
near-headwater flow in New Mexico. An in-
depth treatment of these systems has been
given by Sublette et al. (1990); however, the
tollowing brief discussion will serve the imme-
diate purposes of this study.

The Canadian River drainage system head-
waters are in the northern Sangre de Cristo
Mountains. The Canadian River flows east-
ward through the Canadian Escarpment from
the Las Vegas and Raton plateaus into the
northern panhandle of Texas. In the same area
ot New Mexico but north of the Canadian, the
Dry Cimarron River (not to be confused with
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Fig. 1. New Mexico, with main rivers, drainage systems, and counties indicated.

the Cimarron River in Colfax County, which is
a tributary of the Canadian River within New
Mexico) flows eastward off the Trinidad Escarp-
ment and the north slope of Capulin Mountain
(mainly the northern tier of Union County).
These 2 river drainage systems are part of the
larger Arkansas River drainage system, a major
south central tributary of the Mississippi River
drainage system.

Headwater streams of the Pecos River drain-
age originate from the southern Sangre de

Cristo Mountains. The Pecos River flows south-
ward for about 640 km through the Pecos Plains
of New Mexico inte west Texas, exiting New
Mexico in Eddy County, and ending with its
confluence with the Rio Grande at the Texas-
Mexico border.

The Rio Grande, the 5th largest river in the
USA, has its headwaters in south central Col-
orado. It flows almost directly south for over
720 km through New Mexico. The Rio Chama

in Rio Arriba County is a major tributary of
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the Rio Grande drainage system in northem
New Mexico.

Two rivers in northwestern New Mexico arc
part of the middle Colorado River drainage
system. The 640-km-long San Juan River, with
headwaters in southern Colorado, flows for
about 190 km in New Mexico (mainly San Juan
County) to the four corners area of Utah, Col-
orado, New Mexico, and Arizona, and then
through extreme southeastern Utah to Lake
Powell and the Colorado River. The small Zuni
River, which originates in the Zuni Mountains
in New Mexico south of the San Juan River,
flows mainly in southern McKinley County
west to the Little Colorado River in northern
Arizona.

Two main rivers in southwestern New Mex-
ico are part ot the lower Colorado River drain-
age system. The San Francisco River drainage
system originates in castern Arizona, but a
major portion of it flows in southwestern New
Mexico {Catron County) before returning to
Arizona, where it joins the Gila River. Head-
waters of the Gila River drainage system are
located near Mogollon Baldy, a peak over 3500
m high in the Mogollon Mountains. The Gila
River tlows {or about 160 km (mainly in Grant
County) to the Arizona border and continues
through southern Arizona until it joins the
Colorado River in the extreme southwestern
corner of Arizona. The Mimbres River is also
in southwestern New Mexico (Grant and Luna
counties) but is internally drained.

Four physiographic divisions (provinces and
plateaus) arc found in New Mexico {(see Snead
1979). The Canadian, Cimarron, Dry Cimarron,
and Pecos rivers are found in the Great Plaing
Province. These rivers have dissected lava-
capped plateaus and buttes and have their
lower courscs on broad, alluvial plains. The
lower two-thirds of the Rio Grande is in the
Mexican IHighlands section of the Basin and
Range Plateau, where upper tributarics are in
isolated block-faulted mountains separated by
broad plains. The upper one-third of the Rio
Grande is in the Rocky Mountain Province.
There, tributary strcams in the Jemez and south
Sangre de Cristo Mountains are separated by
lava plateaus and alluvial plains. The San Juan,
Zuani, San Francisco, and Gila rivers are part of
the Intermontane Platcau, where landforms
consist of canyon and plateaus of sedimentary
or igneous rock.
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METHODS AND PRESENTATION

Extensive collections of New Mexico may-
flics were examined and material was identi-
fied to species whenever possible. Collections
are noted in the data section with the follow-
ing acronyms: BYU (Brigham Young University
Collection, Provo, Utah), CSU (Colorado State
University Collection, Fort Collins, Colorado),
NMHU {(New Mexico Highlands University
Collection, Las Vegas, New Mexico), and
PERC (Purdue Entomological Research Col-
lection, West Lafayette, Indiana).

In the Species Accounts section of this work,
species are presented alphabetically by family,
genus, and specics, Species that are newly
reported for New Mexico are indicated with
an asterisk. For each species, numerous data
are given. First, useful descriptions of adults
and larval stages of the species are referenced
under the heading Descriptions. Such data are
important because kevs for the species are
generally not available and such descriptions
are part of the basis for specics identification,
In most cases the original description is noted
and it a subsequent, more comprehensive and
uscful description is available, it is referenced
also, as are published keys when pertinent.
Historical names used in such works, if differ-
ent from the current name, are also indicated
so that descriptive data can be casily tracked.

If the species is newly reported for New
Mexico, the complete locale data upon which
the record is based are given under the head-
ing New Records. The collection source acro-
nym is always indicated first and if more than
onc collection is involved, data arc presented
alphabetically by collection source. If the species
was a previously reported species, then the
previous distributional data are given in short
torm under the heading Previous Records by
noting only the county and body of water name
and the bibliographic refcrence. If we have
discovered additional county records, then
these arc given again in the same short form
described above along with an indication of
the collection source under the heading New
County Records. Because these data are often
extensive, the short form of new county records
is used to conserve space. However, if the reader
is interested in the entire locale information, it
can be accesscd from curators of the various
collections indicated.
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All species have a Remarks section associated
with them. This generally includes a review of
the overall distribution of the species, with
particular attention to states surrounding New
Mexico. Distribution of the species within New
Mexico is also noted with respect to the drain-
age systems involved. Counties and drainage
systems may be located using Figure 1. Other
pertinent taxonomic or environmental infor-
mation may also be included in the remarks.

The Faunistics section contains an analysis
of the fauna in terms of its broad affinitics, and
inter- and intrastate relationships. Spccics of
special note because of their rarity and envi-
ronmental susceptibility are also noted here.

SPECIES ACCOUNTS
Amelctidae

Ameletus doddsianus
Zloty, 1996

DESCRIPTIONS.—Adult: Traver (1935} as A.
subnotatus Eaton; see also Zloty (1996). Larva:
Allen and Chiao (1981) as A. velox Dodds.

PREVIOUS RECORDS.—Zloty (1996} Taos Co.

NEW COUNTY RECORDS.—CSU: Sierra Co
(N fork Palomas Cr). NMHU: Santa Fe Co (Rio
en Mcdio). PERC: Grant Co (Cherry Cr).

REMARKS.—Zloty (1996) provided no details
of his report of this species in Taos County,
New Mexico; however, one of us {GZ]) has
collected material of this species from the
same county at a Rio Ilondo (l.ake Fork)
beaver pond. Zloty also reported the species
from Arizona, Colorado, and Utah. Certain
specimens reported as A. subnotatus in Col-
orado by McCafferty et al. (1993) belong to
this recently described species, and the histor-
ical confusion of what is now A. doddsianus
and A. subnotatus was discussed by Zloty (1996).
The occurrence of this species in New Mexico
in the Gila River and upper Rio Grande
drainage systems represents the sonthernmost
part of its known range.

*Ameletus falsus
McDunnough, 1938

DusscrirTioNs.—Adult: McDunnough (1938);
sce also Zloty (1996). Larva: Allen and Chao
(1981) as A. sp. C.

NEW RECORDS.—PERC: San Miguel Co,
Pecos R, nr Cowles, 1-VIII-1944 (larvae); 2.2
mi N of Pecos, Pecos R, 13-VII-1969, R.W.
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Koss, W.P. McCallerty, and AV. Provonsha
(exuviac, larvae).

REMARKS.—This species was described from
Arizona by McDunnough (1938) and previous
to this study has been known from only 3
counties in that state (see Zloty 1996). New
Mexico specimens of A, falsus agrec with the
Allen and Chao (1981) description of Ameletus
sp. C, and it is possible that larvac of A. sp. B
Allen and Chao also belong to this species
(Zloty 1996). Ameletus sp. B was reported from
New Mexico by Allen and Chao (1981} from
Rio Arriba County in the upper Rio Grande
drainage in the Southern Rocky Mountain
Province. Thus, in New Mexico, A. falsus
apparcntly occurs in tributarics of the upper
Rio Grande and headwaters of the Pecos River
drainage system in thc southern Sangre de
Cristo Mountains.

*Ameletus sparsatus
McDunnough, 1931

DESCRIPTIONS, —Adult: McDunnough
(1931a); see also Zloty (1996). Larva: McDDun-
nough (1933).

NEwW RECORDS.—NMIilIU: Otero Co, Agua
Chiguita, nr Woods Canyon, 6-VIII-1980, G.Z.
Jacobi and L. Smolka {larvae}.

REMARKS.—This western species was re-
ported from Alberta, British Columbia, Col-
orado, Idaho, and Montana by Zloty (1996).
Lugo-Ortiz and McCafferty (1995a) reported
it trom Arizona. Records of A. aequivocus
McDunnough in Colorado (McCafferty et al.
1993) are also applicablc to this species. In
New Mexico, A. sparsatus has been taken only
from the far southeastern part of the state in
the lower Pecos River drainage system.

Ametropodidae

Ametropus albrighti
Traver, 1935

DiscrIpTIONS.—Adult: Allen and Edmunds
(1976). Larva: Traver (1935); sce also Allen and
Edmunds (1976).

PREVIOUS RECORDS.—Traver (1935): San Juan
Co (San Juan R).

REMARKS.—This psammophilous specics was
originally described from near Farmington,
New Mexico, by Traver (1935). Sincc then it
has been reported only from the Green River
in southwestern Wyoming and northeastern
Utah (Edmunds and Musser 1960) and the
Yampa River in northeastern Colorado (Allen
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and Edmunds 1976), both of which are part of
the upper Colorado River drainage system. In
New Mexico it is known from the San Juan
River drainage system in the extreme north-
western corner of the state, which is associ-
ated with the middle Colorado River drainage
system. It remains to be seen if the species
still exists in New Mexico.

Baetidae

Acenirella insignificans
(McDunnough), 1926

DESCRIPTIONS.—Adult: MecDunnough {1926}
as Baetis insignificans McDunnough. Larva:
Morihara and McCafferty (1979a) as B. insig-
nificans.

PREVIOUS RECORDS.—Morihara and McCaf-
ferty (19794} as Baetis insignificans: Grant Co
(Gila R); Mora Co (Mora R); San Juan Co (San
Juan R). Durfee and Kondratieff (1995):
Catron Co (Taylor Cr).

NEW COUNTY RECORDS.—CSU: Dona Ana
Co (Radium Springs). NMHU: Colfax Co
(Cieneguilla Cr); Lincoln Co (Rio Ruidoso);
San Miguel Co (Pecos R); Rio Arriba Co (Rio
Chama); Sierra Co (Rio Grande). PERC: Catron
Co (Cottonwood Cr, Gila R, Taylor Cr, Tula-
rosa R, San Francisco R); San Miguel Co (Pecos
R, Sapello R).

REMARKS.—This relatively common west-
ern species is known from all Mexican and
USA states adjoining New Mexico, excluding
Oklahoma (see McCatferty et al. 1993, Lugo-
Ortiz and McCafterty 1995a, 1995b, McCaf-
terty and Lugo-Ortiz 1996a). In New Mexico
it is now known from throughout most of the
state and all major drainage systems. It is very
common in Catron County.

*Acentrella turbida
(McDunnough)}, 1924

DESCRIPTIONS —Adult: McDunnough (1924a)
as Pseudocloeon turbidum McDunnough; see
also McCafferty et al. (1994). Larva: McCaf-
ferty et al. (1994).

NEW RECORDS—NMHU: Taos Co, Costilla
Cr, 17-VI1I-1989, G.Z. Jacobi (larvae). PERC:
San Miguel Co, Pecos R, 29-VI-1939 (larvae);
5 mi N of Pecos, Pecos R at Dalton Fishing
Site, 7300 ft, 13-VII-1969, RW. Koss, W.P
McCafferty, and A.V. Provonsha (female adults);
Pecos R, 1-VIII-1936 (female adult).

REMARKS.—Acentrella turbida is a wide-
spread continental species that was recently

treated by McCafferty et al. (1994). It is known

GREAT BASIN NATURALIST

[Volume 57

from all USA states bordering New Mexico
(see McCaflerty et al. 1993, Lugo-Ortiz and
McCatlferty 1995a, 1995b, McCafferty et al.
1997); however, it has not been taken in Mex-
ico. In New Mexico, A. turbida has been found
in the northern areas of both the Rio Grande
and Pecos River drainage systems.

*Baetis adonis
Traver, 1935

DESCRIPTIONS.—Adult: Traver (1935). Larva:
unknown.

NEW RECORDS.—PERC: Miguel Co, 5 mi
N ot Pecos, Pecos R, at Dalton Fishing Site,
7300 ft, 13-VII-1969, R.W. Koss, W.P McCaf-
terty, and A.V. Provonsha (male and female
adults).

ReMARKs.—This poorly known species is a
small-sized member of the rhodani group that
was previously known only from the San
Gabriel Mountains in California (Traver 1935).
Its discovery in New Mexico in the northem
Pecos River drainage system therefore repre-
sents a significant range extension.

*Baetis bicaudatus
Dodds, 1923

DESCRIPTIONS.—Adult: Dodds (1923). Larva:
Dodds (1923); see also Morihara and McCaf-
ferty (1979a).

NEwW RECORDS.—NMHU: Mora Co, Jack's
Cr, 3065 m, 18-VI-1991, M.D. Hatch (larvae).
PERC: Catron Co, 42 mi N of Silver City, Rt
527 Gila R, at jet with Little Cr, 15-VII-1967,
R. and D. Koss (female adult); Tularosa R, 2 mi
above Aragon, 11-VI-1974, B. Stark {(larvae);
Lincoln Co, Sierra Blanca Ski Lodge, Rio Rui-
doso, 27-VIII-1976, M.W. Sanderson (larvae);
San Miguel Co., Panchuela Cr, 9-VII-1944
(larvae); Santa Fe Co, Big Tesuque Cr, Big
Tesuque, 10-VI-1974, B. Stark and T.A. Wolff
(larva); Little Tesugue Cr, nr Hyde Park, 2560
m, 20-IV-1973, B. Stark and T. Wolil’ (larva);
Taos Co, Rio Trampas above El Valle, 9-VI-
1974, B. Stark and TA. Wolff (larva); Red
River, 3 mi E of Questa, 9-VI-1974, B. Stark
and T.A. Wolff (larvae).

REMARKS.—This relatively widespread west-
ern species is found in mountainous streams,
and it reaches the southernmost limits of its
range in New Mexico. Although common in
Colorado (McCafferty et al. 1993}, it has not
been taken in Arizona, Mexico, or Texas. In
New Mexico it has been collected from all
major drainage systems except the San Juan
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River in the extreme northwestern part of the

state. With the exception of Alaska and parts of

Canada, Baetis bicaudatus is most commonly
confined to higher elevations.

Baetis caelestis
Allen and Murvosh, 1983

DiscrIPTTIONS.—Adult: unknown. Larva:
Morihara and McCafterty (1979a) as B. sp. A.

PREVIOUS RECORDS.—Morihara and McCaf-
terty (1979a) as Baetis sp. A: Catron Co (San
Francisco R); Otero Co (Penasco R).

NEW COUNTY RECORDS.—BYU: Grant Co

(Sapillo Cr).
REMARKS.~—Baetis caelestis is a relatively
common southwestern species, presently

known from Arizona {Lugo-Ortiz and McCaf-
terty 1995a), Baja California (Allen and Mur-
vosh 1983), Chihuahua (Lugo-Ortiz and McCatf-
terty 1996a), and Texas (McCafferty and Davis
1992). In New Mexico, where it was originally
found by Morihara and McCafferty (1979a), it
is known from the Gila, lower Pecos, and San
Francisco River drainage systems in the south-
ern part of the state.

*Baetis flavistriga
McDunnough, 1921

DESCRIPTIONS.—Adult: McDunnough (1921).
Larva: Ide (1937); see also Morihara and McCaf-
ferty (1979a)

NEwW RECORDS.—PERC: San Juan Co, San
Juan R, river mile 165, 1820 m, 29-VI-1960
(larva).

Rrmarks.—This relatively widespread North
American species is known mainly from the
eastern half of the continent but also from the
Black Hills of South Dakota (McCafferty 1990)
and several localities in Colorado (see McCat-
ferty et al. 1993); it was recently found in the
Colorado drainage area of west central Utah
(McCafterty and MacDonald 1994). McCaf-
ferty and Davis (1992) reported it from Texas,
and Lugo-Ortiz and McCafferty (1994) found
it in the adjoining Mexican state of Chi-
huahua. In New Mexico, B. flavistriga has
been taken only in the San Juan River drain-
age system.

Baetis magnus
McCafferty and Waltz, 1986

DESCRIPTIONS.—Adult: Durfee and Kon-
dratieff (1993). Larva: Morihara and McCaf-
ferty (1979a) as B. sp. B.
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PREVIOUS RECORDS.—Morihara and McCaf-
terty (1979a) as Baetis sp. B: Grant Co (Cherry
Cr).

NEW GOUNTY REGORDS.—NMHU: Colfax Co
(Canadian R); Sicrra Co (Main Diamond Cr);
Torrence Co {Cafitén de Tajique). PERC: Catron
Co (Glenwood, Gila R, Pueblo Cr); Lincoln Co
(Eagle Cr, Rio Ruidoso).

REMARKS.—This western species was origi-
nally described as Baetis sp. B by Morihara
and McCalfferty (1979a), based on larvac from
New Mexico, and it was later named hy McCaf-
terty and Waltz (1986). Known from wcstern
Nebraska to Panama (Lugo-Ortiz and McCaf-
ferty 1993, 1996a), it appears to be particularly
common in Arizona, New Mexico, and Col-
orado (see also McCafferty and Waltz 1986,
Durtee and Kondratieft 1993). We have recently
identified larvae of this species collected by
Kondratieff and Baumann in March 1993 from
the San Sabo River in Mcnard County, south-
west central Texas. Baetis magnus is one of the
tew species of mayflies now known to occur in
hoth the Nearctic and Neotropical biogeo-
graphic regions. In New Mexico it is now
known from all major drainage systems except
the San Juan River (part of the middle Col-
orado drainage system); however, it has been
taken from the Colorado drainage system in
Arizona and Colorado.

Baetis notos
Allen and Murvosh, 1987

DrscripTIONS.—Adult: Durfee and Kon-
dratieft (1995). Larva: Morihara and MeCaft-
terty (1979a) as B, sp. C.

PrEVIOUS RECORDS.—Morihara and McCaf-
ferty (1979a) as Baetis sp. C: Catron Co (Gila
R). Durfee and Kondraticff (1995): Catron Co
(Taylor Cr).

NEW COUNTY RECORDS.—NMHU: Colfax
Co (Cieneguilla Cr); Grant Co (Gila R, Ciene-
guilla Cr). PERC: Grant Co (Gila R).

RreMaRKS.—This southwestern species is
also known from Arizona (Morihara and McCaf-
terty 1979a), Colorado (Ward and Stanford
1990), and Texas (McCalferty and Davis 1992).
It was recently discovered in Veracruz by Lugo-
Ortiz and McCafferty (1994) and thus is ex-
pected to occur in northern Mexico also. Dur-
fee and Kondratieff (1995) rearcd this species
from Taylor Creek in Catron County, New
Mexico. It has been collected in New Mexico
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only in the Gila, Canadian, and San Francisco
River drainage systems,

Baetis tricaudatus
Dodds, 1923

DrscrIPTIONS—Adult: Dodds (1923). Layva:
Dodds (1923); see also Morihara and McCai-
ferty (1979a).

PREVIOUS RECORDS—Peters and Edmunds
(1961) as Baetis intermedius: San Juan Co (San
Juan R). Morihara and McCatferty (1979a):
Catron Co (San Francisco R): Mora Co (Mora
R); Otero Co (Rio Penasco); Rio Arriba Co
(Rio Brazos), San Migucl Co (Pecos R).

NEW COUNTY RECORDS—BYU: Grant Co
(Turkey Cr, Gila R, Sapillo Crs); Lincoln Co
(Rio Hondo). NMHU: Coltax Co (Canadian R,
Cieneguilla Cr); Eddy Co (Rio Penasco); Grant
Co (Black Canyon, Cicneguilla Cr); Guadalupc
Co (Pccos R); Lincoln Co (Rio Ruidoso); San-
doval Co (Rio Cebolla, San Antonio Cr); Santa
Fe Co (Rio Grande); Sierra Co (Main Diamond
Cr, South Diamond Cr); Taos Co (Red R, Rio
Costilla). PERC: Colfax Co (Cimarron R); Grant
Co (Cherry Cr); Lincoln Co (Eagle Cr, Rio
Ruidoso); Sandoval Co (Jemez R); Santa Fe
Co (Rio Grande, Tesuque Cr); Taos Co (Goose
Cr, La Junta Cr, Pueblo Cr, Red R, Santa Bar-
bara R).

REMARKS.—This species is known trom
throughout most of North America, including
Mexico (Lugo-Ortiz and McCalterty 1994),
and it is probably the most widespread and
ubiquitous Beaetis on the continent. Likewise,
it is now known from all major drainage sys-
tems in New Mexico.

*Baetodes deficiens
Cohen and Allen, 1972

DescripTiONS.—Adult: unknown, but sub-
imagos were described by Flowers (1987).
Larva: Cohen and Allen (1972).

NrEw RECORDS.—BYU: Grant Co, Sapillo Cr,
jet with Gila R, 1555 m, 26-V-1985, B. Jcnsen
(larvae).

REMARKS.—This is cssentially a Mexican
species, It has heen known from the Mexican
states of Guerrero, Jalisco, Morelos, Sonora,
and Veracruz (sce McCafferty and Lugo-Ortiz
1996). Its discovery in New Mexico is impor-
tant because it represents a new USA record.
In New Mexico it has been taken only from
the Gila River drainage system in the Inter-
montanc Plateau.
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Baetodes edmundst
Koss, 1972

D1SCRIPTIONS.—Adult: Koss (1972). Larva:
Koss (1972).

PREVIOUS RECORDS.—Koss (1972): Grant Co
(Gila R).

NEW COUNTY RECORDS.—NMHU: San Mi-
ouel Co (Canadian R).

REMARKS.—In addition to New Mexico,
Baetodes edmundsi has been reported from
Arizona (Koss 1972), Texas (Edmunds 1950},
and the Mexican states of Sinaloa and Sonora
(Allen and Murvosh 1987a). In New Mexico it
has been taken only from the Gila and Cana-
dian River drainage systems, in the far south-
west and northeast regions of the state,
respectively.

Callibaetis ferrugineus hageni
Eaton, 15885

DESCRIPTIONS.—Adult: Eaton (1885) as C.
hageni Eaton. Larva: Dodds (1923) as C. fusca
Dodds.

PrEVIOUS RECORDS.—Peters and Edmunds
(1961) as Callibaetis nigritus: San Juan Co (San
Juan R).

NEwW COUNTY RECORDS.—CSU: Catron Co
(Wall Lake). NMIIU: Tiaos Co (beaver pond on
Rio Hondo-Lake Fork). PERC: Eddy Co (Sit-
ting Bull Falls).

REMARKS.—This relatively widespread west-
ern subspecies ranges from Alaska southward
to Arizona (Lugo-Ortiz and McCafferty 1995a)
and New Mexico, and it is one of the most
common mayflies in Colorado, where it was
treatcd under the synonym C. americanus
Banks by McCafterty et al. (1993}). The exten-
sive synonymy ol the species can be found in
McCafterty and Waltz (1990) and McCaflerty
(1996). Callibaetis ferrugineus hageni is not
known from Texas, and therefore Arizona and
New Mexico apparently represent its south-
eastern range limits. It has been taken in
ponds and lakes in wide-ranging areas of New
Mexico as well as from the San Juan River.

*Callibaetis fluctuans
(Walsh), 1862

DisCRIPTIONS.—Adult: Walsh (1862) as Cloe
fluctuans; sce also Traver (1935). Larva: Burks
(1953).

NEW RECORDS.—BYU and PERC: Eddy
Co, Castle Cr, Black River Village, 14-1-1987,

Baumann, Sargent, and Kondratiett (larvac).
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REMARKS.—This species is known from
across the continent but is most common in
the Midwest, It has been taken as far west as
California and Oregon in the north, but with
respect to areas surrounding New Mexico, it
has been reported only from Colorade (McCat-
ferty et al. 1993) and Texas (Lugo-Ortiz and
McCafferty 1995b). The isolated sample of
this species from the extreme southern part of
the Pecos River drainage system in New Mex-
ico represents the southernmost limits of its
western range. In southern Utah, C. fluctuans
has historically been misidentitied as C. mon-
tanus Baton.

Callibaetis montanus
Eaton, 1885

DEscRrIPTIONS.—Adult: Eaton (1885). Larva:
Lugo-Ortiz and McCafferty (1996b).

PrREVIOUS RECORDS.— Traver (1935): San Juan
Co (San Juan R); Socorro Co (Rio Grande).

Niw county RecorDs.—PERC: Catron Co
(Gila R), Dona Ana Co (Rio Grande).

REMARKS.—Callibaetis montanus has been
correctly reported from Arizona and New
Mexico south to Nicaragua (Eaton 1885, 1892,
Banks 1900, 'Traver 1935, McCafferty and
Lugo-Ortiz 1992). Records of the species north
of Arizona and New Mexico (e.g., Edmunds
1954, Newcll 1970, Rahel and Kolar 1990) arc
evidently misidentifications of C. fluctuans,
and records of it in Texas are probably all or
mostly attributable to C. punctilissus McCal-
ferty and Provonsha (see McCallerty and Pro-
vonsha 1993, Lugo-Ortiz and McCafterty 1994,
In New Mexico it has been taken from diverse
areas of the Gila River, San Juan River, and
Rio Grande drainage systems,

Callibaetis pictus
(Eaton}, 1871

Descrirrons.—Adult: Faton (L871) as
Baetis pictus Eaton, Larva: Seemann {1927) as
C. pacificus Seemann; see also Lugo-Ortiz and
McCatterty (1996h).

Previous RECORDSs.—Traver (1935) as Calli-
baetis pacificus: Sandoval Co (Jemez Springs}.
Traver (1935} as Callibaetis signatus: Socorro
Co (Sabinal Cr).

NEW COUNTY RECORDS.—BYU: Grant Co
(Turkey Cr); Rio Arriba Co (Vaceros Canyon).
(CSU: Sierra Co {(Circle Seven Cr). PERC:
Catron Co (Gila National Forest); Chaves Co
(Roswell); Grant Co (Cherry Cr, Sapillo Cr,
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Turkey Cr, Gila R}); Lincoln Co {Tucson Mis);
McKinley Co (Thoreau); Sandoval Co {Galis-
teo Cr); San Miguel Co (Pecos R); Santa Ife Co
(Galisteo Cr).

REMARKS.—This species occurs throughout
western North America as tar east as South
Dakota (McCaftterty 1990) and Texas (McCalf-
ferty and Davis 1992}, and south to Costa Rica
(Lugo-Ortiz und McCafterty 1996bh). It is appar-
ently one of the most common species ol Cal-
libaetis in New Mexico, where it has been taken
in the Gila River, Pecos River, Rio Grande, and
Zuni River drainage systems.

Camelobaetidius musseri
(Traver and Edmunds), 1968

DESCRIPTIONS.—Adult: unknown. Larva:
Traver and Edmunds (1968) as Dactylobaetis
musseri Traver and Edmuunds; see also Lugo-
Ortiz and McCallerty (1995¢).

PREVIOUS  RECORDS.—Lugo-Ortiz  and
McCafferty {1995¢): Catron Co (San Francisco
R, W fork Gila R, Gila R); Grant Co (E fork
Gila R).

REMARKS.—This species is widespread in
Mexico and Central America (Traver and
Edmunds 1968, Lugo-Ortiz and McCafferty
1995¢). Lugo-Ortiz and McCatterty (1995¢)
have recently shown that C. salinus Allen and
Chao, which had been taken in the USA in
Arizona and Nevada, is a junior synonym of C.
musseri. In New Mexico the species appears
to be restricted to the Gila and San Francisco
River drainage systems in the southwestern
portion of the state.

Camelobaetidius warreni
(Traver and Edmunds), 1968

DEscRIPTIONS.—Adult: Traver and Edmunds
(1968) as Dactylobaetis warreni Traver and
Edmunds. Larva: Traver and Edmunds (1968)
as D, warreni; see also Lngo-Ortiz and McCal-
ferty (1995¢).

PrevVIOUS RECORDS.—Allen and Chao (1978a)
as Dactylobaetis navis: San Juan Co {San Juan
R); as Dactylobaetis trivialis: Colfax Co {Cim-
arron R).

NEW COUNTY RECORDS.—CSU and PERC:
Catron Co (W fork Cila R, Gila R, San Fran-
cisco R). NMHU: Catron Co {San Francisco
R): Grant Co (E Fork Gila R},

REMARKS.—This is the most common and
widcspread specics of Camelobaetidius in the
western USA (known from Arizona, California,
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Colorado, I1daho, and Utah in addition to New
Mexico}, and it also ranges through Mexico
(Baja California Sur, Chiapas, Chihuahua, Guer-
rero, Qaxaca, and Sonora) and Central Amer-
ica (Lugo-Ortiz and McCallerty 1995¢). It has
been known by many synonyms in the past as
shown by Lugo-Ortiz and McCafferty (1995¢),
wherein C. navis (Allen and Chao) and C. #riv-
ialis (Allen and Chao), which had been reported
previously from New Mexico, were synonym-
ized with it. In New Mexico, C. warreni has
been taken from the Canadian, Gila, San Juan,
and San Francisco River drainage systems.

Cloeodes macrolamellus
Waltz and McCafferty, 1987

DESCRIPTIONS.—Adult: unknown. Larva:
Waltz and MecCatterty (1987).
PREVIOUS RECORDS.—Waltz and McCat-
ferty {1987): Grant Co {Cherry Cr).
REMARKS.—Cloeodes macrolamellus was
originally described from New Mexico by
Waltz and McCafferty (1987). More recently, it
was shown also to occur in the northern Mexi-
can states of Chihuahua and Durango (Lugo-
Ortiz and McCafferty 1994) and in the USA in
Arizona (Lugo-Ortiz and McCafferty 1995a).
In New Mexico it is known only from the Gila
River drainage system.

Fallceon quilleri
(Dodds), 1923

DEscrIPTIONS.—Adult: Dodds (1923} as
Baetis quilleri Dodds; see also Traver (1935).
Larva: Morihara and McCafferty (1979a) as B.
quilleri; see also Lugo-Ortiz et al. (1994).

PREVIOUS RECORDS.—Morihara and McCaf-
terty {1979a) as Baetis quilleri: Catron Co (Gila
R); Grant Co (Cherry Cr, Sapillo Cr).

NEW COUNTY RECORDS.—BYU: Eddy Co
(Castle Cr}. CSU: Sierra Co (Palomas Cr).
PERC: Chaves Co (Rio Penasco); Dona Ana
Co (small tributary of Rio Grande); Eddy Co
(Castle Cr); Lincoln Co (Rio Ruidoso).

REMARKS.—This highly variable species is
widespread in Central America, Mexico, and
southwestern, central, and eastern USA (Lugo-
Ortiz et al. 1994). In New Mexico it has thus
tar been taken only from the southern part of
the state in the Gila River, Pecos River, and
Rio Grande drainage systems. It is, however,

known from the Colorade River drainage sys-
tem in Colorado (McCafferty et al. 1993).

(GREAT BASIN NATURALIST

['Volume 57

Labiobaetis apache
McCafferty and Waltz, 1995

DESCRIPTIONS.—Adult: Durfee and Kondra-
tieff (1997). Larva: McCafferty and Waltz (1995).

PREVIOUS RECORDS.—Peters and Edmunds
(1961) as Baetis propinguus (Walsh): San Juan
Co {San Juan R).

REMARKS.—This distinctive species was
recently described from the Colorado drain-
age system of northern Arizona and western
Utah by McCafferty and Waltz (1995). We have
acquired and studied the original material on
which Peters and Edmunds (1961) based their
record of Baetis propinguus (now L. propin-
quus) from the San Juan River in New Mexico,
and it proved to be L. apache. Records of L.
propinguus from Douglas Creek near Rangely,
Colorado, in the Colorado drainage system
(McCaflerty et al. 1993) are also attributable to
L. apache according to Durfee and Kondratieff
(1997). The San Juan River drainage system in
New Mexico is part of the middle Colorado
drainage system, and thus L. apache remains
known only from the greater Colorado drain-
age system in North America.

*Labiobaetis propinguus
(Walsh), 1863

DEscrIPTIONS.—Adult: Walsh (1862) as Cloe
vicing Walsh (nec Hagen): see also Morihara
and McCafterty (1979b) as Baetis propinguus
(Walsh). Larva: Berner (1940} as Baetis spin-
osus McDunnough; see also Morihara and
McCafferty (1979b) as B. propinquus.

NEw RECORDS.—PERC: Coltax Co, Ponil
Cr, 4.5 mi E Cimarron, 14-VII-1969, R W. Koss,
W.E McCatlerty, A.V. Provonsha (larvae); Otero
Co, Rio Penasco, 12-VII-1969, R.W. Koss, W.P
McCafferty, A.V. Provonsha (larvae).

REMARKS.—This primarily central and east-
ern USA species evidently attains its western-
most range limits in eastern New Mexico, where
we have seen it from the Canadian and Pecos
River drainage systems. Labiobaetis propinguus
was reported from Texas by McCafferty and
Davis (1992) but is not known from Mexico.
Published records of this species by Peters
and Edmunds (1961) from the San Juan River
in New Mexico are attributable to L. apache
(see above).

*Procloeon conturbatum
(McDunnough), 1929

DESCRIPTIONS.—Adult: McDunnough (1929)
as Centroptilum conturbatum McDunnough;
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sece also Lowen and Flannagan (1991) as C.
conturbatum. Larva: Lowen and Flannagan
(1991) as C. conturbatum.

NEW RECORDS.—PERC: San Juan Co, San
Juan R, T32N, R6W, Sec 27, river mi 165,
1820 m, 29-VI, 16-VII-1960, W.L. Peters (malc
adults).

REMARKS.—Specimens from the San Juan
River drainage system of northeastern New
Mexico agree with the redescription of this
species by Lowen and Flannagan (1991). This
species is known from western Canada (see
Lowen and Flannagan 1991} and in the USA
from California and Wyoming (Traver 1935)
and Utah (Edmunds 1954). [t represents a sig-
nificant addition to the New Mexico mayfly
tauna.

Caenidae

Caenis bajaensis
Allen and Murvosh, 1983

DESCRIPTIONS.—Adult: Provonsha {1990).
Larva: Allen and Murvosh {1983); sece also
Provonsha (1990).

PREVIOUS RECORDS.—Provonsha (1990):
Catron Co (Gila National Forest); Grant Co
(Cherry Cr.).

NEW COUNTY RECORDS.—NMHU: Mora Co
(Wolf Cr).

REMARKS.—Caenis bajaensis is also known
trom Arizona, Colorado, northern Mexico, and
Nebraska (Provonsha 1990). Larvae of this
species are apparently restricted to sandy-
bottomed areas of streamms with slow to moder-
ate current. In New Mexico it is now known
from the Canadian and Gila River drainage
systems.

*Caenis latipennis
Banks, 1907

DESCRIPTIONS, —Adult: Banks (1907); see
also Provonsha 1990. Larva: Provonsha (1990).

NEwW RECORDS.—NMHU: Eddy Co, Black
R at Higby Hole, 7-VIII-1991, S.T. Pierce (lar-
vae); Eddy Co, Delaware R above Pecos R
confluence, 5-VIII-1991, G.Z. Jacobi (larvae).

REMARKS.—The range of this species
extends across Canada and the USA to south-
ern Mexico (Provonsha 1990, Lugo-Ortiz and
McCafferty 1996a). With respect to areas adja-
cent to New Mexico, C. latipennis has been
reported from Colorado (McCafferty et al. 1993),
Oklahoma (Traver 1935), and Arizona and Texas
(Provonsha 1990). Its presence in New Mexico,
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where it has been taken only in the lower Pecos
River drainage system, was expected.

Ephemerellidae

Attenella margarita
(Needham), 1927

DESCRIPTIONS.—Adult: McDunnough
(1931b) as Ephemerella margarita Needham.
Larva: Needham (1927) as E. margarita; see
also Allen and Edmunds (1961) as E. mar-
garita.

PrREVIOUS RECORDS.—Allen and Edmunds
(1961) as Ephemerella margarita: San Miguel
Co (Pecos R).

NEW COUNTY RECORDS.—NMHU: Taos Co
(Costilla Cr).

REMARKS.—Western populations of this
species range from British Columbia to New
Mexico {Allen and Edmunds 1961, Argyle and
Edmunds 1962}. 11 has not, however, been taken
from Arizona or Texas. In New Mexico it is now
known from the upper Pecos River and upper
Rio Grande drainage systems. This northern
region in Ncw Mexico represents the south-
ernmost limits of the range of this species.

Drunella coloradensis
(Dodds), 1923

DTESCRIPTIONS.—Adult: Dodds (1923) as
Ephemerella coloradensis Dodds. Larva: Dodds
(1923) as E. coloradensis; sce also Allen and
Edmunds (1962) as E. coloradensis.

PREVIOUS RECORDS.——Needham (1927) as
Ephemerella coloradensis: San Miguel Co
(Pecos R). Allen and Edmunds (1962) as Ephem-
erella coloradensis: Sandoval Co (Rock Cr); Taos
Co {Santa Barbara R).

REMARKS.—This relatively common west-
ern mountain species ranges from Alaska to
Arizona and New Mexico (Allen and Edmunds
1962). It apparently is restricted in New Mex-
ico to the northern mountain regions of the
Pecos River and Rio Grande drainage systems.

Drunella doddsi
(Necdham), 1927

DESCRIPTIONS.—Adult: Needham (1927) as
Ephemerella doddsi Needham. Larva: Need-
ham (1927) as E. doddsi; see also Allen and
Edmunds (1962) as E. doddsi.

PREVIOUS RECORDS.—Traver (1935) as
Ephemerella doddsi: Santa Fe Co (Santa Fe R).
Allen and Edmunds (1962) as Ephemerella
doddsi: San Miguel Co (Pecos R).



294

NEW COUNTY prcorns.—NMHU: Catron
Co (Gila R); Rio Arriba Co (Rio Brazos); San
Miguel Co (Gallinas R, Sapcllo R); Taos Co
(Rio Fernando de Taos). PERC: Taos Co (Rio
Hondo Canyon).

RiMARKS.—New Mexico is the southern-
most range limit of this common western
species (Allen and Edmunds 1962). It is not
known from Arizona or Texas. In New Mexico
it has been taken from the Canadian River, Gila
River, Pecos River, and Rio Grande drainage
systems.

Drunella grandis grandis
(Eaton}, 1684

Drscrirrions.—Adult: Needham (1927) as
Ephemerella grandis Faton, Larva: Faton (1884)
as Ephemerella, sedis incertae, nymph #11;
see also Allen and Edmunds (1962) as E. gran-
dis grandis.

Privious RECORDSs.—Ncedham (1905) as
Ephemerella sp.?. San Miguel Co (Pecos R).
Needham (1927} as Ephemerella grandis: Santa
Fe Co (Santa Fe R). Kilgore and Allen (1973)
as Ephemerella grandis: Lincoln Co (Rio Rui-
doso).

NEW COUNTY rrcorps.—BYU: Colfax Co
(Vermejo R). NMHU: Colfax Co (Ciencguilla
Cr); Sierra Co (Main Diamond Cr); Taos Co
(Costilla Cr, Red R). PERC: Taos Co (Rio
Pueblo de Taos).

Rimanrks.—This subspecies of this com-
mon western species oceurs in Arizona, Col-
orado, New Mexico, Utah, and Wyoming (Allen
and Edmunds 1962). In New Mexico it occurs
in mountain tributaries mainly of the Cana-
dian River, Pecos River, and Rio Grande drain-
age systems. In western drainages it is known
only trom Gila River drainage headwaters.

Ephemerella altana
Allen, 1968

DescrIPTIONS.—Adult: Allen (1968). Larva:
Allen (1968).

PrevIious RECORDS,—Allen (1968): Colfax
Co (Morcno Cr); Mora Co (Mora R); San
Migucel Co (Pecos R); Taos Co (Rio Grande,
Rio Hondo, Rio Pueblo).

NEW COUNTY RECORDS.~—PERC: Catron
>0 (Gila R); Grant Co (Gila R).

REMARKS.~—This species has been known
from Arizona and New Mcxico (Allen 1968),
and Lugoe-Ortiz and McCafterty (1994) reported
it from Baja Calitornia. In New Mexico, E.
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altana has been collected from the Canadian
River, Pecos River, and Rio Grande drainage
systems, and we provide the {irst records of it
from the Gila River drainage system. In Ari-
zona it has been collected from the middle
Colorado River drainage system in the north-
castern part of that statc, and therefore it may
eventually be found in all major drainages in
New Mexico.

Ephemerella inermis

Eaton, 1884

DrscrIPTIONS.—Adult: Eaton (1884). Larva:
Traver (1935); see also Allen and Edmunds
(1965) and Johnson (1978).

PrREVIOUS RECORDS.—Traver (1935): San-
doval Co (Jemez Springs); San Miguel Co
(Pceos R). Peters and Edmunds (1961): San
Juan Co (San Juan R). Allen and Edmunds
(1965): Taos Co (La Junta Cr).

NEW COUNTY RECORDS.—BYU: Hondo Co
(Hondo R). NMIIU: Collax Co (Ciencguilla
Cr); Lincoln Co (Rio Ruidoso). PERC: Catron
Co (Gila R); Coltax Co (Cimarron R); Grant Co
(Gila R); Lincoln Co (Eagle Cr, Rio Ruidoso);
Mora Co (Mora R); Rio Arriba Co (Rio Bra-
zos); San Migucel Co (Pecos R).

REMARKS.—Ephemerella inermis is a rela-
tively common species that occurs throughout
much of western North America, excluding
Mexico (Allen and Edmunds 1965). Using only
the keys of Allen and Edmunds (1965), one
could easily confuse specimens of the mainly
castern species E. dorothea Needham, which
we have seen in Texas, with this strictly west-
crn species. There are, however, unpublished
discriminating characters in the larvae that
can be used to separate the 2 species. It is for
this reason that impending records of E. iner-
mis from Texas requirc further substantiation.
In New Mexico it is known from all major
drainage systems.

Ephemerella infrequens
MecDunnough, 1924

DESCRIPTIONS.—Adult: McDunnough
(1924b). Larva: Traver (1935); see also Allen
and Edmunds (1965) and Johnson (1978).

Privious RECORDS.—Allen and Edmunds
(1963): Taos Co (Red R, La Junta Cr).

REMaARKS.—This western species does not
occur in Arizona or Mexico, and its only records
in New Mexico are from the northern part of
the state in the upper Rio Grande drainage
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sysiem. We have not seen material of this
species from New Mexico and therefore can-
not be sure that previous reports were indeed
of E. infrequens, rather than E. inermis, with
which it has commonly been confused in the
past (see Johnson 1978).

Ephemerella mollitia
Scemann, 1927

DESCRIPTIONS.—Adult: Seemann (1927).
Larva: Secemann (1927); see also Allen and
Edmunds {1965).

Previous RECORDS.—Traver (1935): San
Juan Co (San Juan R).

REMARKS.—This species has been known
only from California and the northwestern cor-
ncr of New Mexico (San Juan River drainage
systern). Allen and Edmunds (1965) ques-
tioned the validity of Traver’s (1935) record,
stating that she may have actually based the
record on larvae of E. inermis. We have not
secn the material and therctore can neither
confirm nor refute the record at this time.

Serratetla micheneri
(Traver), 1934

DESCRIPTIONS.—Adult: Traver (1934) as
Ephemerella micheneri Traver. Larva: Traver
(1934) as E. micheneri; see also Allen and
Edmunds (1963) as E. micheneri.

PREVIOUS RECORDS.—Peters and Edmunds
(1961) as Ephemerella micheneri: San Juan Co
(San Juan R). Allen and Edmunds (1963) as
Ephemerella micheneri: Rio Arriba Co (San
Juan R}. Kilgore and Allen (1973) as Ephem-
erella micheneri: Catron Co (Negrito Cr); Col-
tax Co (Ponil Cr); Grant Co (Little Cr).

NEW COUNTY RECORDS.—NMHU: Lincoln
Co (Rio Ruidoso); Sandoval Co (Rio Cebolla);
Santa Fe Co (Rio Grande).

REMARKS.—This western species is known
from Arizona, Baja California, California, Col-
orado, New Mcxico, Oregon, Washington, and
Wyoming (Allen and Edmunds 1963), but it is
absent from Idaho, Nevada, and Utah (essen-
tially the Great Basin). In New Mexico it
occurs in all major drainage systems.

Serratetla tibialis
(McDunnough), 1924

DESCRIPTIONS.—Adult: McDunnough
(1924b) as Ephemerella tibialis McDunnough.
Larva: Walley (1930} as E. tibialis; see also
Allen and Edmunds (1963) as E. tibialis.
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PREVIOUS RRCORDS.—Allen and Edmunds
(1963) as Ephemerella tibialis: Taos Co (Red R).

REMARKS.—This species oecurs throughout
the western USA and Canada (Allen and
Edmunds 1963}, but it has rarcly becen taken
in Arizona and New Mexico. In New Mexico,
S. tibialis has been known only from the upper
Rio Grande drainage system in the Rocky
Mountain Province,

Timpanoga hectuba hecuba
(Eaton), 1884

Duscriprions —Adult: McDunnough (1935)
as Ephemerella hecuba Eaton. Larva: Eaton
(1884) as Ephemerella, sedis incertae, nymph
#4; sce also Allen and Edmunds (1959) as E.
hecuba hecuba.

PREVIOUS RECORDS.—Allen and Edmunds
(1959) as Ephemerella hecuba hecuba: San
Miguel Co {Pecos R).

NEW COUNTY RECORDS.—NMITU: Rio Arriba
Co (Rio Chama).

REMARKS.—This western spccies, which is
conspicuously absent from most of the Great
Basin and Arizona (Allen and Edmunds 1959),
reaches the southernmost part of its range in
northern New Mexico, where it is now known
from the upper Pecos River and upper Rio
Grande drainage systems.

Ephemeridae

*Ephemera simulans
Walker, 1853

DESCRIPTIONS.—Adult: Walker (1853); sec
also Traver (1935). Larva: Ide (1935); see also
MecCafferty (1975).

NEW RECORDS.—NMHU: Rio Arriba Co, Rio
Chama, Hwy 84-64 bridge, 12-VI-1981, G.7Z.
Jacobi (female subimago).

REMARKS.—This widespread North Ameri-
can burrowing species was shown by MceCaf-
ferty (1975) to occur from the east coast to
Idaho and Utah. It is not known from Arizona,
Mexico, or Texas. The new state record from
the northern portion of New Mexico in the
upper Rio Grande drainage system was some-
what unexpected, given the distribution pat-
tern of this species (MeCafferty 1994).

*Hexagenia bilineata
(Say), 1824

DESCRIPTIONS.—Adult: Say (1924) as Baetis
bilineata Say; see also Spieth (1941). Larva:
Clemens (1913); sec also McCafferty (1975).
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New RECORDS.—Eddy Co, Black R, 7 mi W
Malaga, 9-VII-1992, S.A. Sanders {male adult),
7-VIII-1992, S.A. Sanders, C. Gonzales, G.Z.
Jacobi (larvae).

RrmARKS.—The previous obscure record of
this species by Spieth {1941) trom the Red
River, ostensibly in New Mexico, which was
further recorded by McCafferty (1975), was
apparently not valid. This conclusion is based
on the fact that the only Red River in New
Mexico is in Taos County and that stream does
not have silt/marl substrate that would be
required by Hexagenia larvae (see Keltner and
McCafferty 1986). Furthermore, the material
on which Spieth (1941) based his New Mexico
record was from the Oklahoma Natural His-
tory Survey; and the Red River along the Okla-
homa-Texas border in the eastern parts of those
states does possess substrate types required
by Hexagenia larvae. Nonetheless, we do pro-
vide the first valid record of this species in New
Mexico. The male adult from Eddy County,
New Mexico (lower Pecos River drainage sys-
tem), clearly possesses the beaklike penes typ-
ical of H. bilineata: however, both the larvae
and adult are very lightly pigmented, which is
atypical of H. bilineata. Although H. bilineata
is known from Texas and Oklahoma, it has not
been found north, west, or south of New Mex-
ico, with the exception of a record from the
Mexican state of San Luis Potosi by Mc¢Cal-
ferty (1968). The most widespread species of
Hexagenia in North America, H. limbata (Ser-
ville), has not been found in New Mexico but
may eventually because it does oceur in Col-
orado and Texas.

Heptageniidae

*Cinygmula par
(Eaton), 1885

DEscRIPTIONS.—Adult: Eaton (1883) as
Cinygma par Eaton. Larva: not published.

NEwW RECORDS.—NMHU: San Miguel Co,
Elk Mtn (elev. 3540 m), below springs, VII-
1980, L.R. Smolka (male and female adults).

RemarkS.—This species occurs in the higher
elevations throughout much of western North
America, including Arizona (Eaton 1885) and
Colorado (Dodds 1923). It is not known from
Mexico or Texas. In New Mexico, C. par is the
only species of the genus thus far taken, and it
has been found only in mountain headwaters
of the Pecos River.
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Epeorus albertae
(McDunnough), 1924

DESCRIPTIONS —Adult: McDunnough (1924a)
as Iron albertae McDunnough. Larva: Edmunds
and Allen (1964).

PREVIOUS RECORDS.—Allen and Chao
(1978b): Rio Arriba Co (Rio Chama).

REMARKS.—Ward and Berner (1980} indi-
cated that this western species tended to
replace other species of Epeorus at lower ele-
vations. Epeorus albertae is relatively common
in Colorado {(McCafferty et al. 1993), but it has
not been taken in Arizona, Mexico, or Texas.
In New Mexico it has been taken only in the
northern part of the state in the upper Rio
Grande drainage system.

Epeorus deceptivus
(McDunnough), 1924

DESCRIPTIONS.—Adult: McDunnough (1924a)
as Iron deceptivus McDunnough. Larva:
Edmunds and Allen (1964).

PrEVIOUS RECORDS.—Allen
(1978b}): San Miguel Co (Pecos R).

NEW COUNTY RECORDS.—NMHU: Sierra
Co (South Diamond Cr). PERC: Taos Co (Rio
Hondo).

REMARKS.—Edmunds and Allen {1964)
indicated that this species was confined to the
intermountain western USA, and those authors
were the first to indicate its occurrence in
New Mexico, but they did not provide any
specific locale data. Allen and Chao (1978b)
recorded it from Gila County, Arizona. In New
Mexico we know of this species from the
upper Pecos River and upper Rio Grande drain-
age systems, as well as the Gila River drainage
system in the southwestern part of the state.

and Chao

Epeorus longimanus

(Eaton), 1885

DESCRIPTIONS.—Adult: Eaton (1885) as Iron
longimanus Eaton. Larva: Dodds (1923} as Iron
nymph #1; see also Edmunds and Allen (1964).

PrevioUs RECORDS.—Allen and Chao
(1978b): Rio Arriba Co (Canjilon Cr); San
Miguel Co {Pecos R, Winsor Cr); Taos Co (Red
R, Rio Pueblo, Rio Chiquito). Durtee and
Kondratieff (1995): Catron Co (Taylor Cr).

NEW COUNTY RECORDS.——NMHTU: Lincoln
Co (Rio Ruidoso). PERC: Lincoln Co (Eagle
Cr).

REMARKS.—Epeorus longimanus is the most
widespread of the western species of Epeorus
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(IEdmunds and Allen 1964). It is very common
at higher elevations in Colorado and Utah, but
somewhat less common in Arizona and New
Mexico. In New Mexico it has been taken
from the Gila River, upper Pecos River, and
upper Rio Grande drainage systems.

Epeorus margarila
Edmunds and Allen, 1964

DESCRIPTIONS,—Adult: Kdmunds and Allen
(1964). Larva: Edmunds and Allen {1964).

PREVIOUS RECORDS.—Durtee and Kondra-
tieff (1995): Catron Co (Taylor Cr).

NEW COUNTY RECORDS.—PERC: Grant Co
(Gila R); Rio Arriba Co (Rio Brazos).

REMARKS.—We have numerous samples of
Epeorus margarita from Catron County col-
lected in the 1960s and 1980s. The species is
by far the most common species of Epeorus
found in the Gila River drainage system, and
except for the Rio Brazos, a headwater stream
in the upper Rio Grande drainage system, it
has not been taken from the other major drain-
age systems in the state. Epeorus margarita
was recently reported from numerous locali-
ties in the Mexican state of Chihuahua by
Lugo-Ortiz and McCafferty (1996a), and the
species has been known from a few localities
in Arizona (Edmunds and Allen 1964) and
Baja California (Allen and Murvosh 1983).

Heptagenia elegantula
(Katon), 1885

DESCRIPTIONS.—Adult: Eaton (1885) as Rhd-
throgena elegantule Eaton. Larva: Needham
and Christenson (1927) as R. elegantula; sec
also Bednarik and Edmunds (1980).

PrEVIOUS ’RECORDS.—Peters and Edmunds
(1961): San Juan Co (San Juan R). Allen and
Chao (1978b): Colfax Co (Cimarron R, Ponil
Cr).

REMARKS.—This species is known from
throughout much of western North America,
including Arizona and Colorado (Eaton 1885)
and Utah (Edmunds 1954). It has not been
found in Mexico, Oklahoma, or Texas. Larvae
of Heptagenia elegantula can be distinguished
from the somewhat similar H. solitaria (see
below) with the use of the key by Bednarik
and Edmunds (1980). The species preters silted
streams at lower clevations, and in New Mex-
ico it is known only from the Canadian and
San Juan River drainage systems in the north-
ern part of the state.
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Heptagenia solitaria
McDunnough, 1924

DESCRIPTIONS.—Adult: McDunnough (1924a).
Larva: Bednarik and Edmunds (1980).

PrREVIOUS RECORDS.—Peters and Edmunds
(1961): San Juan Co (San Juan R).

NEW COUNTY RECORDS.—PERC: Catron Co
(Gila R); Colfax Co (Canadian R, Cimarron R);
Grant Co (Gila R); Mora Co (Coyote Cr); San-
doval Co (Rio Grande).

RiiMARKS —MceCafterty et al. (1993) noted
that in Colorado this western species was found
primarily on the western slope of the Colorado
Plateau. It is one of the most common species
of Heptagenia in the West and has also been
found in the Gila River and middle Colorado
drainage systems in Arizona (Lugo-Ortiz and
MecCafterty 1995a). It is not known from Mex-
ico or Texas. In New Mexico it has been taken
in the Canadian River, Gila River, Rio Grandc,
and San Juan River drainage systems.

*Leucrocuta pelersi
(Allen), 1966

DESCRrIPTIONS.—Adult: Allen (1966) as Hep-
tagenia petersi Allen. Larva: Bednarik and Ed-
munds (1980) as H. petersi.

NEw RECORDS.—NMHU: Colfax Co, Six-
mile Cr, nr Hwy 64, 2530 m, 9-1X-93, G.Z.
Jacobi {larvae). PERC: Catron Co, 2 mi N Sil-
ver City, Rt 527, Gila R at jet with Little Cy;
15-VII-1967, R. and D. Koss {female adults);
Gila Clitt Dwellings National Monument, Gila
R at jet with Little Cr, 15-VII-1967, R. and D.
Koss (male and temale adults); N Silver City,
middle fork Gila R, .25 mi above jet with W
fork, 9-VII-1969, R.W. Koss, W.P. McCafferty,
and A.V. Provonsha (female adult); Grant Co,
65 km N Silver City, Rt 527, E fork Gila R, 15-
16-VII1-1967, R. and D. Koss (larva).

REMARKS.—This species was previously
known only from the Creen River (upper Col-
orado Drainage) in southwestern Wyoming and
northeastern Utah (Allen 1966). New records
from New Mexico are therefore significant. In
New Mexico, L. petersi has been taken in the
Canadian and Gila River drainage systems. It
is possible that this species presently ocecurs
only in New Mexico because of its possible
extirpation in Utah and Wyoming,

Nixe criddlei
(McDunnough), 1927

DrsCrIPTIONs.—Adult: McDunnough (1927)
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as Heptagenia criddlei McDunnough. Larva:
Bednarik and Edmunds (1980) as H. criddle:.

Privious RECORDS.—Peters and Edmunds
(1961) as Heptagenia sp.: San Juan Co (San
Juan R). Allen and Chao (1978b) as Heptage-
nia criddlei: Catron Co (San Francisco R); Col-
fax Co {(Cimarron R, Moreno Cr); Grant Co
(Sapillo Cr}; Lincoln Co (Bonito Cr, Cr at Pine
Lodge); Mora Co (Mora R); Rio Arriba Co
(Wolf Cr); Taos Co (Rio Hondo); Valencia Co
(Blue Water Cr),

NEW COUNTY RECORDS.—(CSU: Sierra Co
(Palomas Cr). PERC: Sandoval Co (Jemez R);
San Miguel Co (Pecos R).

RiMalkks.—This relatively common spccies
is known from throughout the western USA
(McDunnough 1927, Traver 1935, Edmunds
1954, Peters and Edmunds 1961, Allen and
Chao 1978b). Nixe criddlei has been taken
from all major drainage systems within New
Mexico.

Nixe simplicioides
(McDunnough), 1924

DisCrIPTTONS. —Adult: McDunnough (1924a)
as Heptagenia simplicioides McDunnough.
Larva; Bednarik and Edmunds (1980) as H.
simplicivides.

PrEVIOUS RECORDS.—Pcters and Edmunds
(1961) as Heptagenia simplicioides: San Juan
Co (San Juan R).

NEW COUNTY RECORDS,—BYU: Grant Co
(Gila R, Turkey Cr); Sandoval Co (Jemez R).
NMHU: Rio Arriba Co (Rio Chama). PERC.
Catron Co (Cila R); Lincoln Co (Bonito Cr);
Mora Co (Coyote Cr); San Miguel Co (Pecos
R).

Rimarks.—This species is known from the
western USA (Traver 1935, Edmunds 1954,
Peters and Edmunds 1961, Allen and Chao
1978, Bednarik and Edmunds 1980) and
Alberta (McDunnough 1924a). Previously, it
was known from New Mexico only from the
San Juan River drainage system in the north-
west corner of the state. We report it from all
major drainage svstems in New Mexico.

Rhithrogena hageni
Faton, 1885

DEscrirTions.—Adult: Eaton (1885). Larva:
not described, but keved by Day (1963).

PREVIOUS RECORDS.-—Allen and Chao
(1978b): Taos Co (Red R).

RimMargs.—This western USA species is
also known from Colorado (Dodds 1923) and
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Utah {Needham and Christenson 1927}, and it
is relativcly common in southern arcas of Col-
orado (e.g., McCaflerty et al. 1993}, In Arizona
and New Mexico, R, hageni 1s known from
only a single locality in each state (Allen and
Chao 1978b). In New Mecxico it is known from
the upper Rio Grande drainage system,

Rhithrogena morrisoni
(Banks), 1924

IDESCRIPTIONS.—Adult: Banks (1924} as
Eneorus morrisoni Banks; see also Traver 1935.
Larva: Seemann (1927) as Iron petulans See-
mann; see also key by Allen and Chao (1978b),

PrEVIOUS RECORDS.—Allen and Chao (1978b):
Colfax Co (Cimarron R); San Miguel Co (Pecos
R); Taos Co (Red R, Rio Chiquito).

NEW COUNTY RECORDS.—NMIIU: San Juan
Co (San Juan R).

REMARKS.—This species is known from much
of the West, from Alberta (McDunnough
1934) to Baja Calitornia in northern Mexico
(Lugo-Ortiz and McCafterty 1994). With respect
to the states adjacent to New Mexico, it is
known only from Arizona (sce Lugo-Ortiz and
McCafferty 1995a). Although McCafferty et al.
(1993) did not record R. morrisoni from Col-
orado, they noted that materials commonly
identified as R. undulata (Banks) in Colorado
and elsewhere were probably referable to this
species. In New Mexico it has been taken in
the northern part of the state, in the Canadian
River, Pecos River, Rio Grande, and San Juan
River drainage systems.

*Rhithrogena plana
Allen and Chao, 1978

DiSCRIPTIONS.—Adult:
Allen and Chao (1978b).

NEwW RECOrDS.—PERC: Grant Co, Duck
Cr at Cliff, US 180, 5-V-1981, W.P McCatlerty,
A.V. Provonsha, and D. Bloodgood (larva); Gila
R at US 180, nr Cliff, 5-V-1981, W.P. McCai-
ferty, A.V. Provonsha, and D. Bloodgood (larva);
Taos Co, S fork of Red R, Carson National
Forest, 27-VII-1937, C. Tarzwell (larvae),

REMARKS —This species was previously
known only from Arizona (Allen and Chao
1978b), where it was described from the White
River in Navajo County. We report it for the
first time from New Mexico from the Gila River
and Rio Grande drainage systems. McCatfferty
et al. (1993} indicated that R. plana may even-
tually prove to be a variant of R, morrisoni,

Lll’ll(l]lf}\f‘fﬂ. Larva:
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*Rhithrogena robusta
Dodds, 1923

DESCRIPTIONS.—Adult: Dodds (1923). Larva:
Dodds (1923); see also key by Allen and Chao
(1978Db),

NEW RECORDS.—NMHU: Santa Fe Co, Rio
En Medio, 2990 m, 13-V-1992, G.Z. Jacobi (lar-
vae). PERC: Grant Co, 1 mi S Cliff, tributary
to Gila R, 14-VII-1967, R. and D. Koss {larvae);
Taos Co, creek in Hondo Canyon, nr Taos Ski
Valley, 22-111-1967, R.W. Baumann (larvae).

REMARKS.—The new New Mexico state
records of the distinctive R. robusta represent
the southernmost limits of the known range of
this boreal western species. In New Mexico it
has been taken in the Gila River and upper
Rio Grande drainage systems. It co-occurs with
R. plana in Grant County, where the species
are distinct from each other. Cohabitation by

Rhithrogena species is often common (Leonard
and Leonard 1962, McCatferty et al. 1997).

Rhithrogena undulata
(Banks), 1924

DESCRIPTIONS.—Adult: Banks (1924) as Epe-
orus undulatus Banks. Larva: not published,
but keyed by Flowers and Hilsenhoff (1975)
and Allen and Chac (1978b).

PREVIOUS RECORDS.—Banks (1924) as Epe-
orus undulatus: Sandoval Co (Jemez R). Peters
and Edmunds (1961): San Juan Co (San Juan
R). Allen and Chao (1978b): Colfax Co (Cimar-
ron R); San Miguel Co (Pecos R); Taos Co
(Red R).

NEW COUNTY RECORDS.—NMHU: Rio Arriba
Co (Rio Chama). PERC: Grant Co (Gila R);
Rio Axriba Co (Rio Brazos).

REMARKS.—Rhithrogena undulata is a west-
ern and central North American species, but it
was originally described from New Mexico
(Banks 1924). With respect to states adjacent
to New Mexico, the species has been reported
from Arizona (Allen and Chao 1978hb) and Col-
orado (Peters and Edmunds 1961), but it is
not known from Mexico, Oklahoma, or Texas.
McCaffertv et al. (1993) indicated that this
species was confined to the western slope of
the Colorado Plateau, and Lugo-Ortiz and
McCafterty (1995a} indicated that in Arizona it
was restricted to the Colorado River drainage
system. However, it is not confined to the San
Juan River drainage system {middle Colorado
River drainage system)} in New Mezxico but is
relatively widespread, being found in all main
drainage systems.
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*Rhithrogena vitta
Allen and Chao, 1978

DESCRIPTIONS.—Adult: unknown. Larva:
Allen and Chao (1978b).

NEw RECORDS.—BYU: Grant Co, Gila R,
above mouth Turkey Cr, 1435 m, 27-V-1985, B.
Jensen (larvae). PERC: Grant Co, E fork of
Gila R at Rd 15, Gila National Forest, 6-V-
1981, W.P. McCafterty, A.V. Provonsha, and D.
Bloodgood {larvae).

REMARKS.—This species was previﬂusly
known only from Arizona, where it was de-
scribed from the White River in Apache and
Navajo counties (middle Colorado drainage
system) by Allen and Chao (1978b). In New
Mexico we found it in the southwestern por-
tion of the state in the Gila River drainage sys-
tem (also a part of the greater Colorado River
drainage system).

[sonychiidae

Isonychia intermedia
(Eaton), 1885

DESCRIPTIONS.—Adult: Eaton (1885) as Chi-
rotonetes intermedius Eaton. Larva: Kondra-
tiell and Voshell (1984).

PREVIOUS RECORDS.—Kondratieff and
Voshell (1984): Catron Co {San Francisco R);
Dona Ana Co (Rio Grande); Grant Co (Gila R).

NEW COUNTY RECORDS.—NMHU: Socorro
Co (Rio Grande).

ReMARKS.—Isonychia intermedia is known
from several localities in Arizona and Chi-
huahua (Kondratieff and Voshell 1984, Lugo-
Ortiz and McCafferty 1995a), in addition to
those localities in New Mexico noted above.
In New Mexico it has been taken from the
Gila River, Rio Grande, and San Francisco
River drainage systems in the southern part of
the state. We do not expect it to be found in
either the Rocky Mountain or Great Plains
provinces.

*Isonychia sicca
(Walsh), 1862

DESCRIPTIONS.—Adult: Walsh (1862) as
Baetis sicca Walsh; see also Kondratieff and
Voshell (1984). Larva: Allen and Cohen (1977)
as I. sicca manca {Eaton); see also Provonsha
and McCafferty (1982).

New RECORDS.—BYU: Sandoval Co, Rio
Grande, Coronado State Park, Bernalillo, 21-
VIII-1985, Baumann and Whiting (larvae).
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REMARKS.—Isonychia sicca is a relatively
widespread species in North America (Kon-
dratietf and Voshell 1984), being especially
common in the Midwest, but extending to
Central America. With respect to arcas adja-
cent to New Mexico, it is common in Texas
(Lugo-Ortiz and McCafferty 1995b), but has
also been reported from Chihuahua (Lugo-
Ortiz and McCafferty 1996a) and Oklahoma
(McCatterty et al. 1997). Its discovery in New
Mexico, where it is thus far known only from
the Rio Grande drainage system, is somewhat
cxpected. Larvae of I sicca and I. campestris
McDunnough, of which the latter occurs in
Alberta, Saskatchewan, Wyoming, northeast
Utah, and northwest Colorado (Woodbury and
Argyle 1963}, cannot be distinguished confi-
dently (Kondratiett and Voshell 1984). There-
tore, although there is the possibility that lar-
vae we have seen helong to I camnpestris, the
Sandoval County record would appear more
consistent gecographically with the range of 1.
sicca. Also, the I sicca identification is more
consistent with larvae taken from the Rio
Grande. Yanoviak and McCafferty (1995)
showed that 1. sicca is typically found in very
long stream regions (>200 km), whereas I.

campestris is known only from stream regions
100-200 km in length.

Leptohyphidac

Leptohyphes apache
Allen, 1967

DEsCRIPTIONS.—Adult: unknown. Larva:
Allen (1967).

PriEvious RECORDs.—Allen (1967): Rio
Arriba Co (Taylor Cr). Allen (1978): Catron Co
(San Francisco R); Grant Co (Gila R).

REMARKS.—This southwestern species is
known from Arizona and southern Utah {Allen
1967, 1978, Lugo-Ortiz and McCafterty 1995a)
and Chihuahua (Lugo-Ortiz and McCafferty
1994), in addition to New Mexico. In New
Mexico, L. apache is known only from the Inter-
montane Plateau in the western part of the
state, including the Gila, San Francisco, and
San Juan River drainage systems.

Tricorythodes condylus
Allen, 1967

DEscrRIPTIONS,—Adult: Allen (1967). Larva:
Allen (1967).

PrREVIOUS RECORDS.—Kilgore and Allen
(1973): Catron Co (Gila R); Grant Co (Sapillo
Cr).
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REMARKS.—Tricorythodes condylus is a
southwestern species known from Arizona,
Chihuahua, New Mexico, and Sonora {Allen
1967, Kilgore and Allen 1973, Lugo-Ortiz and
McCatlerty 1994), In New Mecxico it is known
only from the Gila River drainage system.

Tricorythodes corpulentus
Kilgore and Allen, 1973

DEsCripTIONS.—Adult; unknown. Larva: Kil-
gore and Allen (1973).

PREVIOUS RECORDS.—Kilgore and Allen
(1973): Catron Co (Gila R).

ReMARKS.—This species is known only from
the Gunnison River in Colorado {(Ward and
Stanford 1990} and Gila River in New Mexico.
McCatlerty et al. (1993) pointed out that T
corpulentus was only tentatively valid. We
have not seen specimens of this species.

Tricorythodes dimorphus
Allen, 1967

DESCRIPTIONS.—Adult: Kilgore and Allen
(1973). Larva: Allen (1967).

PRrivious RECORDS.—Allen (1967): Taos Co
(Red R). Kilgore and Allen (1873): Catron Co
(N Glenwood); Grant Co (Sapillo Cr); Sierra
Co (Rio Grande).

REMARKS.—This southwestern species is
known from Arizona (Allen 1967, Kilgore and
Allen 1973, Gray 1981, Lugo-Ortiz and McCaf-
terty 1995a), Chihuahua, and New Mexico
(Lugo-Ortiz and McCafferty 1994). In New
Mexico it has been taken from the Gila and
Rio Grande drainage systems.

Tricorythodes explicatus
(Eaton), 1892

DESCRIPTIONS, —Adult: Eaton (1892) as Tri-
corythus explicatus Eaton. Larva: Allen and
Murvosh (1987¢).

PREVIOUS RECORDS.—Allen and Murvosh
(1983): Dona Ana Co (trib Rio Grande).

NEW COUNTY RECORDS.—NMIIU: Colfax
Co (Cieneguilla Cr, Six-mile Cr); Eddy Co
(Penasco R); Lincoln Co {(Rio Ruidoso): Rio
Arriba Co (Rio Chama}; Sierra Co (Rio Grande).
PERC: San Juan Co (San Juan R).

REMARKS.—This species is known from
Arizona and throughout northern Mexico (sece
Lugo-Ortiz and McCafterty 19952, McCaf-
terty and Lugo-Ortiz 1996). In New Mexico,
T. explicatus is relatively common and is now
known from the Canadian River, Pecos River,
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Rio Grande, and San Juan River drainage sys-
tems. Lugo-Ortiz and McCatferty (19954) in-
dicated some possibility that T. explicatus and
T. minutus Traver were synonymous.

Tricorythodes minutus
Traver, 1935

DESCRIPTIONS.—Adult: Traver (1935). Larva:
Kilgore and Allen (1973).

PrEVIOUS RECORDS.—Kilgore and Allen
(1973): Catron Co (San Francisco R); Chaves
Co (Rio Penasco); Colfax Co (Ponil Cr); Grant
Co {Gila R); Lincoln Co (Rio Ruidoso); Mora
Co {Mora R); Rio Arriba Co (Rio Chama); San-
doval Co (Jemez R); San fuan Co (San Juan
R}); Sierra Co (Rio Grande); San Miguel Co
(Sapello Cr); Santa Fe Co (Rio Grande); Taos
Co (Taos Cr).

REMARKS.—Tricorythodes minutus is appar-
ently widespread and ubiquitous in much of
Canada and the USA. It has not been found in
Mexico or Texas, It was reported as common
throughout much of Colorado by McCafferty
et al. (1993). In New Mexico, Kilgore and
Allen {1973) have reported it from all major
drainage systems, although we have not seen
any material of this species from the many col-
lections we have examined. Lugo-Ortiz and
McCafterty (1995a) indicated that T. minutus
could be easily confused with T. explicatus
(see above).

Leptophlebiidae

Choroterpes inornata
Eaton, 15892

DESCRIPTIONS.—Adult: Eaton (1892). Larva:
Kilgore and Allen (1973).

PREVIOUS RECORDS.—Kilgore and Allen
(1973): Catron Co (San Francisco R); Colfax
Co (Cimarron R}); Grant Co (Sapillo Cr); San
Miguel Co (Windsor Cr).

NEW COUNTY RECORDS.—NMHU: Sandoval
Co (Rio Cebolla). PERC: Mora Co (Coyote Cr).

REMARKS.—In addition to New Mexico, the
southwestern species C, inornata is known from
Arizona and northern Mexico (Eaton 1892),
including Chihuahua (Allen and Murvosh
1987h), Colorado (Ward and Berner 1980), and
more recently in Texas (Lugo-Ortiz and McCaf-
ferty 1995b) and Utah (McCafferty and Mac-
Donald 1994). In New Mexico, C. inornata is
now known from all major drainage systems
except the San Juan River drainage system.
Since it is found in the greater Colorado River
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drainage system in Arizona, Colorado, and
Utab, it could eventually also be found in that
drainage system in New Mexico.

*Leptophlebia bradleyi
Needham, 1932

DFESCRIPTIONS.—Adult: Needham (1932).
Larva: Berner (1975).

NEW RECORDS.—CSU: Eddy Co, Sitting Bull
Falls, 16-1-1993, S. Fitzgerald and S, Hoffman
(larvae, male adults).

REMARKS.—This species is known from the
southcastern USA and Texas (Henry and Kon-
dratieft 1982), Here we report it from New
Mexico near Texas in the lower Pecos River
drainage system. The New Mexico record rep-
resents the westernmost limits of its presently
known range.

Neochoroterpes kossi
(Allen), 1974

DESCRIPTIONS.—Adult: Henry (1993). Larva:
Allen (1974) as Choroterpes kossi Allen; sec
also Henry (1993).

PREVIOUS RECORDS.—Henry (1993): Catron
Co (San Franeisco R).

NEw COUNTY RECORDS.—PERC: Grant Co
(Cherry Cr, Little Cr).

REMARKS.—In addition to New Mexico, N,
kossi bas been known from Arizona (Allen
1974), from where it was originally described,
and Texas (Henry 1993). Previous and new
records from New Mexico are confined to the
Gila River drainage system.

*Neochoroterpes nanita
(Traver), 1934

DESCRIPTIONS.—Adult: Traver (1934) as
Choroterpes nanita Traver; see also Henry
(1993). Larva: Allen (1974) as C. nanita; sec
also Henry {1993).

NEW RECORDS.—NMHU: San Miguel Co,
Canadian R at Sanchez, 21-111-1988, L.R.
Smolka (larvae),

REMARKS.—This species was previously
known only from Texas (Traver 1934), In New
Mexico it has been taken in the Canadian River
drainage system, which continues east into
Texas.

Neochoroterpes oklahoma
(Traver), 1934

DEsSCrIPTIONS.—Adult: Traver (1934) as
Choroterpes oklahoma Traver; see also Henry



302

(1993). Larva: Allen (1974) as C. mexicanus
Allen; see also Henry (1993).

Previous RECORDS.—ITenry (1993): Chaves
Co (Rio Penasco); Eddy Co (Sitting Bull Falls).

Niw COUNTY RECORDS.—CSU: Colfax Co
(Vermejo R). NMIIU: Otero Co {Dog Canvon).
PERC: Mora Co {Coyote Cr).

REMARKS.—This species, which has been
known morc commonly by the synonyms Chor-
oterpes mexicanus Allen or Neochoroterpes
mexicana (Allen) (see McCaflerty et al. 1993
and Ienry 1993), is known from Colorado,
parts of Mexico (including Chihuahua), Okla-
homa, and Texas (seec Henry 1993, McCafferty
et al. 1993, Lugo-Ortiz and McCalterty 1996a).
In New Mexico this species is now known
from the eastern part of the state in both the
Canadian and Pecos River drainage systems.

*Puraleptophlebia debilis
(Walker), 1853

DescrirtioNs.—Adult: Walker 1853 as Baetis
debilis Walker; see also key of Harper and
Harper (1986). Larva: Ide (1930) as Leptophiebia
debilis.

NEwW RECORDS.—BYU: Eddy Co, Castle Cr,
Black River Village, 14-1-1987, Baumann, Sar-
gent, and Kondratieff (larvae). PERC: Crant
Co, N of Silver City, Cherry Cr, 2.4 mi N of
Cherry Creek Campgrounds, 7-VII-1969, R.'W.
Koss, W.P. McCalterty, and A.V. Provonsha (lar-
vae); Sandoval Co, ca 32 km W of Los Alamos,
Santa Fe National Forest, Las Conchas Picnic
Site, E fork Jemez R, 1-I1X-1969, R. and D.
Koss; San Miguel Co, 1 mi N of Pecos, Pecos
R, just below Lisboa Springs Fish Hatchery,
31-VIII-1969, R. and D. Koss (larvae).

REMARKS.—This transcontinental specics is
known from Colorado (Ward and Stanford
1990} and Utah (Edmunds 1954} but no other
states adjoining New Mexico, Its presence in
New Mexico therefore appears to represent
the southernmost range limits in western North
America. In New Mexico, P, debilis is presently
known from all major drainage systems with
the exception of the San Francisco and San
Juan River drainage systems.

* Paraleptophlebia heteronea
(McDunnough), 1924

DeScRIPTIONS.—Adult: McDunnough (1924a)
as Leptophlebia heteronea McDunnough; sec
also key of Harper and Harper (1986). Larva:
not published.
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NEW RECORDS.—NMHU: Mora Co, Jack’s
Cr, 10,650 1, 18-VI-1991, M. Hatch (larvae); Rio
Arriba Co, San Pedro Park, south entrance,
13-VI-1981, S. Cary (male and fomale adults).

REMARKS.—McDunnough (1924a) first de-
scribed Paraleptophlebia heteronea from Alberta.
The species was misidentified from Colorado
as Leptophlebia pallipes Hagen [now P memo-
rialis, see below]| by Dodds (1923) and was
similarly misidentified from Utah somewhat
later by Needham and Christenson (1927).
However, it was correctly reported from those
states by Ward and Berner (1980) and Edmunds
(1954), respectively. Qur new records of this
species in New Mexico are based on both the
more identifiable adults as well as larvae. In
New Mexico it has been taken in the northern
part of the state in the Canadian River and Rio
Grande drainage systems,

Paraleptophlebia memorialis
(Eaton), 1884

DESCRIPTIONS.—Adult: Eaton (1884) as Lep-
tophlebia memorialis Eaton; sce also key of
Harper and IHarper (1986). Larva; Seemann
(1927) as Leptophlebia rufivenosa Eaton 1884,
see also Kilgore and Allen (1973).

PREVIOUS RECORDS.—Peters and Edmunds
(1961} as Paraleptophlebia pallipes: San Juan
Co (San Juan R). Kilgore and Allen (1973):
Catron Co (Whitewater R}); Lincoln Co (Cr at
Pine Lodge).

NEw COUNTY RECORDS.—BYU: Sandoval Co
(Jemez R). PERC: Colfax Co (Cimarron R);
San Miguel Co {Pecos R); Rio Arriba Co {(Rio
Brazos); Taos Co (Pueblo Cr),

REMARKS.—This common western species
is known from all USA states adjacent to New
Mexico, except Oklahoma and Texas (Edmunds
1954, Argyle and Edmunds 1962, Kilgore and
Allen 1973). Paralepiophlebia memorialis has
often been recorded under its junior synonvm
Leptophlebia pallipes Hagen, which proved to
be an unavailable name becausc it was a
homonym of L. pallipes (Walker), 1875. Para-
leptophlebia memorialis has been taken in
Mexico only in Baja California (Lugo-Ortiz
and McQCalterty 1994). In New Mexico it is
now known from all major drainage systems.

Thraulodes brunneus
Koss, 1966

DESCRIPTIONS.—Adult: Koss (1966). Larva:
Kilgore and Allen {1973).
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PREVIOUS RECORDS.—Koss (1966): Grant Co
(N Silver City).

NEW COUNTY RECORDS.—PERC: Catron Co
(Gila R).

REMARKS.—Thraulodes brunneus is known
from Arizona and New Mexico, and through-
out much of Mexico including Chihuahua
(Allen and Murvosh 1987b). In the USA it has
been taken only from the Gila River drainage
system.

*Thraulodes gonzalesi
Traver and Edmunds, 1967

DESCRIPTION.—Adult: Traver and Edmunds
(1967). Larva: Traver and Edmunds (1967).

NEwW RECORDS.—BYU: Grant Co, Sapillo
Cr, jet with Gila R, 1555 m, 26-V-1985, B.
Jensen (Jarva). NMHU: Grant Co, E fork Gila
R, nr Grapevine, 1950 m, 12-X-1993, I Stew-
art (larvae). PERC: Grant Co, Sapillo Cr, Rd
15, Gila National Forest, 7-V-1981, W.P McCal-
ferty, A.V. Provonsha, and D. Bloodgood (larvae).

REMARKS.—Thraulodes salinus Kilgore and
Allen was recently shown by Lugo-Ortiz and
MecCafferty (1995a) to be a junior synonym of
T gonzalesi. Therefore, in addition to the new
New Mexico distribution, the species is known
from Arizona (Xilgore and Allen 1973), Mexico
(including Chihuahua; Allen and Brusca 1978),
and Texas (Traver and Edmunds 1967). In New
Mexico it has been taken only in the Gila River
drainage system.

Thraulodes speciosus
Traver, 1934

DESCRIPTIONS.—Adult: Traver (1934). Larva:
Mayo (1969).

PrREVIOUS RECORDS.—Durfee and Kondra-
tieff (1995) as T arizonicus: Catron Co (Taylor
Cr).

NEW COUNTY RECORDS.—BYU: Grant Co
(Turkey Cr).

REMARKS.—Thraulodes arizonicus Kilgore
and Allen was recently shown to be a junior
synonym of T. speciosus by Lugo-Ortiz and
McCafferty (1995a). This species previously
has been known only from Arizona (Traver
1934) and northern Mexico (Allen and Murvosh
1987b, Lugo-Ortiz and McCafterty 1996a),
including Chihuahua. Allen and Brusca (1978)
may have seen material from New Mexico be-
cause they plotted the species in New Mexico
on a range map but presented no substantiat-
ing data for it. In addition to the new county
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record cited above, we have seen this species
in Catron County from the west fork of the
Gila River and White Water Creek. In New
Mexico the species is known only from the
Gila River drainage system.

Traverella albertana
(McDunnough), 1931

Descriptions.—Adult: McDunnough (1931a)
as Thraulus albertanus McDunnough; see also
Traver and Edmunds (1967). Larva: Edmunds
(1948).

PREVIOUS RECORDS.—Kilgore and Allen
(1973) as Traverella castanea: Catron Co (San
Francisco R); Grant Co (Gila R).

NEW COUNTY RECORDS.—NMHU: Santa Fe
Co (Rio Grande).

REMARKS.—Traverella castanea Kilgore and
Allen was shown to be a junior synonym of T
albertana by Lugo-Ortiz and McCafferty (1995a).
This western species, therefore, is known from
Alberta and Saskatchewan south to Chihuahua
(see Allen 1973, Allen and Murvosh 1987b,
Lugo-Ortiz and McCaffterty 1995a, 1996a).
Although it is known from the surrounding
areas of Arizona, Chihuahua, and Colorado, it
is not known from Texas. In New Mexico it
has been taken only in the Gila River, upper
Rio Grande, and San Francisco River drainage
systems.

Oligoneuriidae

Homoeoneuria alleni
Pescador and Peters, 1980

DESCRIPTIONs.—Adult: unknown. Larva: Pes-
cador and Peters (1980).

PREVIOUS RECORDS.—FPescador and Peters
(1980): Dona Ana Co (Rio Grande).

REMARKS.—This species was originally de-
scribed from New Mexico by Pescador and
Peters (1980), and those authors also reported
it from Chihuahua and Utah. It has since been
found in Colorado by Durfee and Kondratieff
(1994). In New Mexico it is known only trom
the lower Rio Grande.

Lachlania dencyannae
Koss, 1970

DEsCrIPTIONS.—Adult: Koss and Edmunds
(1970} as L. dencyanna. Larva: Koss and Ed-
munds (1970) as L. dencyanna.

PREVIOUS RECORDS.—Koss and Edmunds
(1970): Grant Co (Gila R).

Remarks.—This is the only species of North
American mayflies known exclusively from
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New Mexico and therefore endemic to the statc
and the Gila River drainage system. It may
eventually be found in the Gila River drainage
system area of eastern Arizona. We consider
this species rare and endangered (see Species
of Special Concern below). The ending of the
specific epithet of this species has been emended
to conform to rules of nomenclature because it
was based on a modern female name (Dency
Anne) latinized by the original author and thus
should have further been given the appropri-
ate genitive ending.

*Lachlania saskatchewanensis
Ide, 1941

DescrirTioNs.—Adult: Ide (1941); see also
Edmunds (1951) as L. powelli Edmunds, Larva:
Edmunds (1951} as L. powelli.

NEw RECORDS.—PERC: San Juan Co, San
Juan R, Blanco, State Hwy 17 bridge, 10-VIII-
1961, D.W. Argyle (larva); San Juan Co, Animas
R, Hwy 17 bridge, Farmington, 25-X-1961,
D.W. Argyle (larva).

REMARKS.—MeCafferty  (1996) recently
showed S. powelli Edmunds from Utah {(Ed-
munds 1951} and Mexico (Lugo-Ortiz and
McCafferty 1994) to be a junior synonym of L.
saskatchewanensis. Thus, L. saskatchewanen-
sts occurs from Saskatchewan to Guerrero in
Mezxico. It is known from the adjacent state of
Colorado (McCafferty ct al. 1993) but is not
reported from Arizona, Chihuahua, or Texas.
In New Mexico it has been taken only in the
San Juan River drainage system.

Siphlonuridae

Siphlonurus occidentalis (Eaton), 1885

DESCRIPTION —Adult: Eaton (1885) as
Siphlurus occidentalis Eaton. Larva: Clemens
(1915),

PREVIOUS RECORD.—Traver (1935):; Santa
FFe Co (Santa Fe R). Peters and Edmunds (1961);
San Juan Co (San Juan R). Durfee and Kon-
dratieff (1995): Catron Co {Taylor Cr).

NEW COUNTY RECORDS.—BYU: Grant Co
(Gila R, Turkey Cr). NMHU: Otero Co (Agua
Chiquita); Taos Co (Rio Hondo). PERC: Grant
Co (Buck Cr, Cherry Cr, Little Cr, Sapillo Cr);
San Miguel Co (Pecos R); Taos Co (Rio Grande).

RiEMARKS.—McCafferty et al. (1993) indi-
cated that S. occidentalis was the most common
species of Siphlonurus in western North Amer-
ica. It is known from all USA states adjoining
New Mexico except Texas, and was reported
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from Mexico in adjacent Chihuahua (Lugo-
Ortiz and McCatterty 1994) and as far south as
Hidalgo (Lugo-Ortiz and McCafferty 1996a).
In New Mexico it has been taken in all major
drainage systems except the Canadian River
drainage system,

FAUNISTICS
Regional Affinities

We have categorized New Mexico mayilies
by their general regional geographic affinities
and present this data in Table 1. Western species
are those that have a considerable north—south
distribution pattern in western North Amer-
ica. Only those New Mexico maytlies tound
north of Colorado and Utah and not in Texas
(unless restricted to west Texas) are consid-
ered in the western species category. Two sub-
categories of such western mayflies are infor-
mative with respect to faunistics. These sub-
categories segregate thosc species in which
New Mexico is the southern limit of their
ranges, and those that occur further south
than New Mexico and Arizona. Southwestern
species arc the 2nd main distributional cate-
gory for New Mexico mayflies. These species
occur no further north than Colorado or Utah,
and no further east than Oklahoma or Texas.
Widespread species are the 3rd main distribu-
tional category. These are New Mexico species
that are western but also occur in at least 1
other large region of the continent, i.e., central,
northeastern, or southeastern. Mexican species
constitute a 4th category. New Mexico species
placed in this category are distributed mainly
through Mexico and occur no further north
than Arizona, New Mexico, or Texas. Southern
species constitute a 5th category. New Mexico
species placed in this category are distributed
in the southern USA further east than Texas,
and range no further north than New Mexico
in the West. Eastern species constitute a 6th
category. These species occur in the central
and northeastern USA in addition to New
Mexico.

Table 1 shows that the largest component of
the New Mexico maylly fauna is made up of
species generally well represented in the West.
Most of these western species are restricted to
the USA and Canada, with New Mexico, or
New Mexico and Arizona, representing their
southern range limit. Moreover, many of these
latter specics (e.g., Drunella grandis, Epeorus
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TABLE 1. Major geographic affinities of the New Mexico maytly species. See text for detailed definitions of the distribu-

tional categories.

Western species

Southern limits at NM

Ameletus sparsatus f Ephemerella infrequens
¥ Ametropus albrighti Heptagenia elegantula
T Attenelle margarita Heptagenia solitaria
T Baetis bicaudatus Leucrocuta petersi
T Cinygmula par Nixe criddlei
T Drunella coloradensis Nixe simplicioides
! Drunella doddsi T Paraleptophlebia heteronea
! Drunelle grandis Proclogon conturbatum
T_Eﬂemw albertae T Rhithrogena robusta
f_Eﬁ?EG’F‘HS deceptivus T Serratella tibialis
T Epeorus longimanus T Timpanoga hecuba
Ephemerella inermis
Southwestern species
Ameletus doddsianus Epeorus margarita
Ameletus falsus Ephemerelle altana
Baetis adonis Ephemerella mollitia
Baetis caelestis Homoeoneuria allent
Baetis notos Ispnychia intermedia
Bactodes edmundsi ¥Labiobaetis apache
Camelobaetidius musseri ¥Lachlania dencyannae
Choroterpes inornata Neochoroterpes kossi
Y Cloeodes macrolamellus Neochoroterpes nanita
Widespread species
Acentrelly turbida Callibaetis fluctuans
Baetis flavistriga Ephemera simulans
Baetis tricauddatis Fallceon quilleri
Caends latipennis Hexagenia limbata
Callibaetis ferrugineus
Mexican species
Baetodes deficiens Thraulodes brunneus
Callibaetis montanus
Southern species
Leptophlebia bradleyi
Eastern species
Labiobaetis propingtius

Southern limits south of NM

Acentrella insignificans
Baetis magnus

Caenis bajaensis

Callibaetis pictts
Camelobaetidius warrent
Lachlania saskatchewanensis
Paraleptophlebia memorialis
Rhithrogena morrisons
Serrvatella michenert
Siphlonurus occidentalis
Traverella albertana

Neachoroterpes okldhoma
Rhithrogena hagend
Rhithrogena plana

* Rhithrogena vitta

Thrawdodes gonzelest
Tricorythodes condylus
Tricorythodes corpulentus
Tricorythodes dimorphus
Tricorythodes explicatus

Isonychia sicca

Paraleptophlebia debilis
Rhithrogena undulata
Tricorythodes minutus

Thraulodes speciosus

tSpecies restricted to moumtain streans.
¥Found only in the greater Colorado River drainage system,

longimanus) are restricted to mountain streams,
and some have their southern range limit in
the Rocky Mountain Province of northern
New Mexico (e.g., Serratella tibialis). None of
the western species whose ranges extend into
Mexico are restricted exclusively to mountain
stream.s.

The more geographically restricted, south-
western species in New Mexico make up almost
as large a component as the western species in
New Mexico. None of these species are re-
stricted to mountain streams except Cloeodes
macrolamellus, but that species is not found at
high altitudes. The southwestern species Lab-
iobaetis apache and Lachlania dencyannae are

restricted to the greater Colorado River drain-
age system.

Thirteen species in New Mexico are con-
sidered widespread. Some of these are rela-
tively ubiquitous (e.g., Baetis tricaudatus, Cal-
libactis ferrugineus, Tricorythodes minutus).
Ephemera simulans has its southwestern range
limit represented in New Mexico. On the other
hand, Caenis latipennis and Fallceon quilleri
are widely distributed in much of the USA but
also occur through Mexico and Central Amer-
ica. Acentrella turbida is widespread but gener-
ally found in cool, well-oxygenated water and
thus, in New Mexico, is found in mountain
streams.
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Iour species represent an essentially Mexi-
can fauna in New Mexico. Of these, all but
Callibaetis montanus are restricted in distribu-
tion in New Mexico to the Gila River drainage
system, Although C. montanus has invaded
other drainage systems in the state besides the
Gila, it is restricted to lower lying areas (San
Juan River and southernmost area of the Rio
Grande drainage system), Baetodes deficiens is
notable because its presence in Sapillo Creek
(Gila River drainage system) is its only known
occurrence in the USA,

Two species show atypical distribution pat-
terns by their presence in New Mexico. Lep-
tophlebia bradleyi is a southern species that
reaches its westernmost limits in extreme south-
castern New Mexico. Labiohaetis propinquus
is a mainly central USA species that has its
southwestern range limit in northcastern and
south central New Mexico. We regard its dis-
tribution in New Mexico as anomalous since it
does not it any predictable pattern. However,
the species may prove to he more widespread
in North America than now thought and there-
tore fall into the widespread category.

We have documented the occurrence of a
total of 12 tamilies, 37 genera, and 81 species of
mayflics in the stute of New Mexico. By com-
parison with broadly adjoining states, 9 families,
28 genera, and 66 species have been recorded
for Arizona (see Lugo-Ortiz and McCafferty
19954, Zloty 1996); 5 families, 14 genera, and
27 species have been recorded for Chihuahua
(see Lugo-Ortiz and McCafferty 1995d, 19964,
McCafterty and Lugo-Ortiz 1996); 14 families,
44 genera, and 100 species for Colorado (see
McCalferty et al. 1993, Durfee and Kondra-
tieff 1994); and 11 familics, 34 genera, and 92
species for Texas (see Lugo-Ortiz and McCaf-
terty 1995b). The low number of taxa for the
Mexican state of Chihuahua is due to the more
restricted availability of freshwater habitats in
that primarily desert area and also the fact that
collecting eftorts there have not been on a par
with those in the other states mentioned. On
the other hand, the relatively high mayfly taxa
number in Colorado is due to the diverse
topography and array of freshwater habitats
available in that state as well as the fact that
Colorado has been one of the better worked
North American regions with respect to sam-
pling of aquatic macroinvertcbrates.

A more informative comparison of the New
Mexico maytly fauna with that of other regions
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can be made with a comparative index that
takes into account the degrec of similarity and
difference in the faumas of any 2 regions. We
have used Sorensen’s coefficient of similarity
(SC) to compare New Mexico more thor-
oughly with each of its hroadly adjoining
states [SC = 2af{2a + b + ¢), where a = num-
ber of species in common between New Mex-
ico and a comparative state, b = the number
of species in New Mexico, and ¢ = the num-
ber of species in the comparative state]. The
results of such caleulations, taking into consid-
eration any recent taxonomic revisions such as
Zloty (1996), are as follows: for New Mexico
and Arizona, there are 52 species in common
and SC = 0.41; for New Mexico and Chihua-
hua, 18 species in common and SC = 0.35; for
New Mexico and Colorado, 48 species in com-
mon and SC = 0.35; and for New Mexico and
Texas, 22 species in common and SC = .20,
To a large extent, Arizona mirrors the aquatic
environment of New Mexico. The shared may-
fly tauna of the 2 states is mainly southwestern
but also contains many of the western moun-
tain species (lable 1). This accounts for the
high coefticient of similarity for these 2 states.
Eightcen of the 27 species thus far known
from Chihualiuva oceur in New Mexico, and
this is the main reason for considerable simi-
Jarity between these states. With respect to re-
lationships with Colorado, just as with Arizona,
over half of the New Mexico species are found
in Colorado also. ITowever, less than half of
the Colorado species are found in New Mexico;
this is because of a considerable number of
more boreal transcontinental species that occur
in Colorado (McCafferty et al. 1993) but not
New Mexico. The large number of shared
mountain species (all those mountain-restricted
species shown under the Western [southern
limits New Mexico] categories of Table 1) is
oftset by the fact that many of the southwest-
ern species in New Mexico do not reach Col-
orado, thus giving a basically intermediate
coctlicient of similarity between the 2 states.
The low coefficient of similarity between New
Mexico and Texas is explained by the fact that
only one of the basically eastern and south-
castern species of east and central Texas (see
Lugo-Ortiz and McCafterty 1995b) reaches New
Mexico, and in the same respect, western moun-
tain species of New Mexico do not reach Texas.
The vast majority of the 22 specics shared hy
New Mexico and Texas are southwestern or
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Mexican species, but some arc widespread.
Acentrella insignificans represents a rare case
of a species distributed mainly in the North-
west, but which has also penetrated west Texas,
evidently via the Canadian and Pecos River
drainage systems,

Drainage System Relationships

In Table 2 we have sorted the New Mexico
mayfly species by major drainage system.
Species richness is greatest in the Gila system
(49 species), tollowed closely by the Rio Grande
(46 specics), then Pecos (39 species), Canadian
(29 species), and finally San Juan (25 species).
The Gila, although not large compared with
some other drainages, does have a unique com-
plex of both western mountain species and
species that could be considered lowland
species, many ol which are southwestern or
Mexican. The species richness of the Rio
Grande and Pecos systems is in large part due
to the western mountain species present in
headwaters and mountain tributaries, and the
range of habitats represented over their rela-
tively long courses, including large, low-lying
rivers. The Canadian and San Juan systems
are somewhat restricted both in arca and in
habitats, both primarily with low-lying courses
with considerable silting, particularly the San
Juan. A number of species collected from the
San Juan River prior to 1961 may no longer be
present there (see Species of Special Concern
below).

If intrastate comparisons of the drainage-
system mayfly faunas are made by calculating
Sorensen's coefficients (see formulation ahove),
it becomes apparent that the greatest similar-
ity of any 2 systems is that shown by the Gila
and Rio Grande systems (Fig. 2}, which also
happen to be the richest systems. The Pecos
system is also relatively similar to both the
GCila and Rio Grande (Fig. 2). The least simi-
larity is shown between the Gila and Canadian
systems, probably due to the distance between
them, compounded by the fact that one is a
western drainage and the other an eastern
drainage, and by their overall dissimilarity in
habitat availability. The Canadian system has
only 14 species in common with the San Juan
system and another 14 in common with the
Gila system. Factoring in the faunal size of the
systems in question, however, shows that the
Canadian and San Juan systems have a greater
“similarity than the Canadian and Gila systems
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(Fig. 2). By summing all intra-drainage coethi-
cients for cach of the drainage systems, we can
see that the Rio Grande system fauna is most
representative of the entire New Mexico fauna,
whereas the San Juan and Canadian system
faunas are least representative of the state.

Eighteen New Mexico maylly spccies are
known exclusively trom western drainages in
the state (San Juan, Zuni, San Francisco, Gila),
and 23 species are known exclusively trom
eastern drainages (essentially all drainages east
of the continental divide: Dry Cimarron, Cana-
dian, Rio Grande, Pecos; see Table 2, Fig. 1).
The genera to which these exclusive drainage
system species belong can he considered with
respect to their recent biogeographic origins
(Edmunds et al. 1976, McCafferty et al. 1992).
Twelve of the 18 species contfined to the west-
ern drainage systems are spccies that are mem-
bers of genera that have recent Neotropical
hiogeographic origins (Baetodes, Camelobae-
tidius, Leptohyphes, Tricorythodes, Thraulodes,
Lachlania). On the other hand, nearly all species
(22 of 23) that arc found exclusively in eastern
drainages in New Mexico belong to genera
that have boreal Nearctic biogeographic ori-
gins (Ameletus, Baetis, Labiobaetis, Caenis,
Attenella, Drunella, Ephemerella, Serratellq,
Timpanoga, Ephemera, Hexagenia, Cinygmula,
Epeorus, Rhithrogena, Isonychia, Neochoro-
terpes, Leptophlebia, Paraleptophlebia, Homoeo-
neuria). This comparison suggests that the
oreater Colorado drainage system has been a
major northern dispersal corridor tor mayflies
during its 3.5-million-year existence. It also
suggests that the greater Rio Grande drainage
system has not been amenable to northern dis-
persal of austral taxa, but has been primarily
colonized from the north. ITowever, mountain
species found exclusively in the eastern drain-
age systems (there are 9 of these) evidently
have heen limited to the northern part of the
state by topography. The 38 species of New
Mexico maytlics that occur in both eastern and
western drainage systems in the state belong
to a mix of Nearctic and Neotropical genera
and demonstrate that nene of the drainage
systems in New Mexico should be considered
one-way corridors.

Species of Special Concern

Recent studies of the mayfilies of the South-
west indicate that only 1 endemic species oceurs
in New Mexico. It is Lachlania dencyannae, a
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Acentrella insigmificans
Ameitropus albrighti
Baetis flavistriga

Baetis tricaudatus
Callibaetis ferrugineus
Cellibaetis montanus
Callibaetis pictus
Camelobaetidius warrend
Fphemerella inermis

Acentrelly insignificans
Ameletus doddsianus
Baetis bicaudatus

Baetis caelestis

Baetis magnus

Baetis notos

Bagtis tricaudatus
Baetodes deficiens
Baetodes edmundsi
Cuaenis bajaensis
Callibactis ferrugineus
Callibaetis montanus
Callibuetis pictus
Camelobaetidius musseri
Camelobuetidius warreni
Choroterpes inorneda
Cloeodes macrolumellus

Acentrella insignificans
Bactis bicaudatus

Beetis magnus

Baetis notos

Bactis tricaudatus
Bactodes edmundsi
Cuaenis bajaensis
Canelobaetidius warreni
Choroterpes inornata
Drunella dodelsi

San Juan (including Zuni)

Ephemerella mollitia
Heptagenia elegantula
Heptagenia solitaria
Labiobaetis apache
Lachlania saskatchewanensis
Leptohyphes apache

Nixe criddlei

Nixe simplicioides

Gila (including San Francisco)

Drunella doddsi
Epeorus deceptivus
Epeorus longimanus
Epeorus margarite
Drunella grandis
Ephemerella altana
Ephemerella inermis
Fallceon guilleri
Heptagenia solitaria
Isonychiu intermedia
Lachlania dencyannae
Leptohyphes apache
Leucrocuta pefersi
Neochoroterpes kossi
Nixe criddlei

Nixe simplicioides

Canadian (including Dry Cimarron)

Drunellae grandis
Ephemerella altana
Ephemerella inermis
Heptagenia elegantula
Heptagenia solitaria
Labiobaetis propinguus
Leucrocuta petersi
Neochoroterpes nanit
Neochoroterpes oklahoma
Nixe criddlei

Paraleptophlebia memorialis
Procloeon conturbatum
Rhithrogena morrisoni
Rhithrogena undulata
Serratellu micheneri
Siphlonurus occidentalis
Tricorythodes explicatus
Tricorythodes minutus

Puraleptophlebiv debilis
Paraleptophlebia memorialis
Rhithrogena plana
Rhithrogena robusta
Rhithrogena undulata
Rhithrogena vitta
Serratelle micheneri
Siphlonurus occidentalis
Thraulodes brunneus
Thraulodes gonzalesi
Thraulodes speciosus
Truverella albertana
Tricorythodes condylus
Tricorythodes corpulentus
Tricorythodes dimorphus
Tricorythodes minutus

Nixe simplicioides
Paraleptophlebia debilis
Paraleptophlebia heteronea
Faraleptophlebia memorialis
Rhithrogena morrisoni
Rhithrogena undulata
Serratella rmicheneri
Tricorythodes explicatus
Tricorythodes minuius

notably distinct and unique maytly with a
restrictive habitat (Koss and Edmunds 1970).
Most other species once thought to be
endemic to New Mexico have eventually been
found in Arizona, often in the same drainage
system (middle or lower Colorado River drain-
age system). Lachlania dencyannae deserves
special attention for other reasons, heside its
being endemic. It is limited in distribution to
the Gila River drainage system. Camelobaetid-
ius mussert, Cloeodes macrolamellus, Rhithro-
gena vitta, Tricorythodes condylus, T. corpu-
lentus, Neochoroterpes kossi, Thraulodes brun-
neus, T. gonzalesi, and T. speciosus are addi-
tional New Mexico species that are found only
in the Gila River drainage system. This drain-

age system can therefore be viewed as a re-
fuginm in New Mexico for certain southwest-
ern species. In addition, Lachlania is a highly
unusual group of mayflies with rapid flight
habits and associated wing morphology unique
among the Ephemeroptera (see Edmunds et
al. 1976) and a molting process unique among
all insects (see Edmunds and McCafterty 1988).
Given the highly restricted range and remark-
able nature of this mayfly species, we recom-
mend that L. dencyannae be given special con-
sideration as a rare and endangered species,
both at the state and tederal levels. Because of
the degradation of the Gila River, especially in
Arizona (see e.g.,, McNamee 1994), and impend-
ing degradation in New Mexico, we suggest
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Acentrella insignificans
Acentrella turbida
Ameletus doddsianus
Ameletus falsus
Attenella margarita
Baetis bicoudatus
Baetis magnts

Baetis tricaudatus
Callibaetis ferrugineus
Callibaetis montanus
Callibaetis pictus
Choroterpes inornatae
Drunella coloradensis
Drunella doddsi
Drunella grandis
Epeorus albertae

Acentrella insignificans
Acentrella turbida
Ameletus falsus
Ameletus sparsatus
Attenella margarita
Baetis adonis

Baetis bicaudatus
Baetis caelestis

Baetis magnus

Baetis tricandatus
Cuaenis latipennis
Callibaetis ferrugineus
Callibaetis fluctuans

Ric Grande

Epeorus deceptivus
Epeorus longimanus
Epeorus margarita
Ephemera simulans
Ephemerella altana
Ephemerella inermis
Ephemerella infrequens
Fallceon quilleri
Heptagenia solitaria
Homoeoneuria alleni
Isonychia intermedia
Isonychia sicca

Nixe criddlei

Nixe simplicioides
Paraleptophlebia debilis

Pecos

Callibaetis pictus
Choroterpes inornata
Cinggmula par
Drunella coloradensis
Drunella doddsi
Drunella grandis
Epeorus deceptivus
Epeorus longimanus
Ephemerella altana
Ephemerella inermis
Fallceon quilleri
Hexagenia bilineata
Labiobaetis propinguus

Faraleptophlebia heteronea
Paraleptophlebia memorialis
Rhithrogena hageni
Rhithrogena morrisoni
Rhithrogena plana
Rhithrogena robusta
Rhithrogena undulata
Serratella micheneri
Serratella tibialis
Siphlonurus occidentalis
Timpanoga hecuba
Traverella albertana
Tricorythodes dimorphus
Tricorythodes explicatus
Tricorythodes minutus

Leptophlebia bradleyi
Neochoroterpes oklahoma
Nixe criddlet

Nixe simplicioides
Paraleptophlehia debilis
Paraleptophlebia memorialis
Rhithrogena morrisoni
Rhithrogena undulata
Serratella micheneri
Siphlonurus occidentalis
Timpanoga hecuba
Tricorythodes explicatus
Tricorythodes minutus

that the other Gila River drainage system mayfly
species, mentioned above, minimally be con-
sidered at risk.

We consider the following maytly species
rare or, in some cases, possibly recently extir-
pated in New Mexico. Ametropus albrighti is a
sand-dwelling mayfly with very specific habitat
requirements (see Clifford and Barton 1979)
that has been taken only in the San Juan River
in New Mexico and the Green River system in
the region where Colorado, Wyoming, and Utah
meet (Allen and Edmunds 1976). Although
such sand-dwelling species can be difficult to
sample (McCafferty 1991), A. albrighti has not
been taken in New Mexico since 1935. Sub-
lette et al. (1990) discussed the changes to the
San Juan River related to a recent host of large-
scale irrigation facilities in the San Juan Basin
and construction of the Navajo Dam. Calli-
baetis fluctuans is a common species elsewhere,
but in New Mexico it has been taken only from
a single sample from Castle Creek in Eddy

County (lower Pecos River drainage system). It
may have only recently invaded the state, and
we expect that it may become more widespread
if it is relatively vagile as is typical ot other
species in the genus (McCafferty et al. 1992).
Procloeon conturbatum is known in New Mex-
ico only from adult males taken at the San
Juan River. Leptophlebia bradleyi is known only
from a single sample from Eddy County, which
apparently is the westernmost record of this
southern USA species. Neochoroterpes nanita is
known from only 1 sample from the Canadian
River in San Miguel County. Otherwise, it is
known only from central and east central
Texas (Henry 1993, Lugo-Ortiz and McCat-
ferty 1995b). Rhithrogena hageni is known
only from an isolated fringe population in the
Red River in Taos County, upper Rio Grande
drainage system. Although also rare in Arizona,
it is relatively common in Colorado.

Hexagenia bilineata is a large, common, and
well-known species in eastern and central areas
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G C R P
S 150291  13[.33]1  16[.31] 14[.27]
G 13(.25]  30039]  22[.36]
C 17[.31]  15[.31]
R 25[.37]

Fig. 2. Matrix of New Mexico species shared by, and
Sorensen’s coeflicients of similarity [in hrackets] between,
major drainage systems in New Mexico. § = San Juan +
Zuni, G = Gila + San Francisco, C = Canadian + Dry
Cimarron, R = Rio Grande, P = Pecos.

of North America. In New Mexico, however,
its distribution is disjunct, the population is
unusual (see Species Accounts above), and the
single habitat where it is found is a one-of-a-
kind area in the state. It consists of a 1-km-
long, 2-m-deep pool with fine, calcareous sed-
iments. It is located just upstream from Harkey
crossing on the Black River (Eddy County).
We doubt there is another habitat with this
type of burrowing substrate (required by Hexa-
genia maytlies) in New Mexico. The road cross-
ing mentioned above acts as a partial dam
across the limestone basin, and any alteration
of the crossing or roadwork would seriously
atfect the depositional nature and sediment
trapping feature of the extensive pool.

Homoeoneuria alleni is known somewhat
north and south of New Mexico. In New Mex-
ico it has been taken only once from the lower
Rio Grande in Dona Ana County. However,
we expect that this sand-dwelling species is
ditficult to collect in larger rivers. Likewise,
Lachlania saskatchewanensis, known only from
the San Juan River drainage system in New
Mexico, is also difficult to sample and in reality
may not be rare.

Buetis adonis, Ephemerella mollitia, and Leu-
crocuta petersi are apparently rare North Amer-
ican species. Baetis adonis is known only from
the San Gabriel Mountains of southern Cali-
fornia and the upper Pecos River in the foot-
hills of the Sangre de Cristo Mountains in San
Miguel County, New Mexico. Ephemerella
mollitia is also known only from California and
New Mexico. Although it has not been reported
from the San Juan River since 1935 and this
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singular New Mexico record was questioned
by Allen and Edmunds (1965), the fact that
the species is also known in California from
the San Gabriel Mountains (as is B. adonis
above) would possibly add credence to the
New Mexico report. If it was taken from New
Mexico, it may now be extirpated there due to
alteration of habitats in the San Juan River
that have occurred in the last half of this cen-
tury. It is possible that Leucrocuta petersi pres-
ently occurs only in New Mexico. Qutside of
New Mexico the species has been known only
tfrom the Green River of northeastern Utah
and southwestern Wyoming. However, the
species may now be extirpated in these latter
states because the construction of Flaming
Gorge Dam has had some detrimental effects
on mayilies of that area (Edmunds personal
communication), and L. petersi has not been
found there subsequent to the collections of
the type material (1945, 1962; Allen 1966). The
species apparently is common in the Gila River
drainage system in New Mexico, and it has also
been taken in a sample from the Canadian
River drainage system in another part of the
state.
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