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Distribution of Amphibians and Reptiles Along the Truckee River System

Abstract

From 28 May to 22 August 1992, an intensive survey of the amphibians and reptiles along the entirc length of the Truckes River
system was conducted during drought conditions. The main objeclive wus to determine the current distribution of amphibians and
repliles {especially obligate aguatic/riparian species) within this river system. Four amphibian und 8 reptilian species were observed.
Of these 12 species, 5 (42%) are obligate aqualic/riparian species: the western Load (Bufa boreas), northern leopard frog (Rana
pipiens), Pacific chorus frog (Pseudacris regilla); bullfrog (R. catesbeiana), und western aquatic garler snuke (Thamnophis couchi).
Only two species (Pacific chorus frog and western terrestrial gurter snake (7. elegans)) were found along the entire Truckee River.
The distribulion of the northern leopard lrog appears to be decreasing and is now restricted to only u small stretch of the river.
The deereased distribution of the leopard frog in the Truckee is possibly due o success of the introduced bullfrog. No Great Busin
spadefoot wads (Spea intermontang), mountain vellow-legged frogs (R, museasa), or weslern pond turtles were observed. Based
on the literature and cur knowledge of the local herpelofauna, individuals of these species should oceur within the Truekee River
system. The resulls of this study that indicate declines in amphibian distribution and population size correlale with other investiga-
tions in the Northwest. other parts of the United States. and the world,

Introduction pole pine {(P. contorta) with a few marshy arcas that

o . -, P have small ponds and a few mountain meadows.
The Truckee River originates in California at Lake F )

Tahoe near Tahoe Citv and flows for about 161
km into the Great Basin where it empties into
Pyramid Lake in northwestern Nevada. During nor-

This upper siretch of the river has a last 1o moder-
ate rate of flow and would be classified as 4 moun-
tain stream or river. The lower stretch of the Truckee

mal conditions. the rate of flow is more than
14,004.5 1 per seccond with most of the water com-
ing from Lake Tahoe. The lake water flows over
a natural rim at an elevation of 1.900 m. The
Truckee River also gains water from its many tribu-
taries as it flows toward Pyramid Lake, which is
situaled at an elevation of 1,198 m. Several tribu-
tarics have been dammed to counter water short-
ages. Thus, during drought conditions when the
river carries aboul 2,839 1 per second or less,
much of the niver’s flow comes from these
reservoirs.

Because the Truckee travels through such a
range of elevations, the ecosystems associated with
the river vary from forests (both evergreen and
deciduous), mountain meadows, meadows, and
marshes, to cold desert shrub. At the lower eleva-
tions, the Truckee River is often bordered by
agricultural and urban developments.

‘The upper part (about 65 km) of the river from
Lake Tahoe almost to Verdi flows primarily through
evergreen forest that contains ponderosa pine (Pi-
nus ponderosa), jeffrey pine (P. jeffrer), and lodge-

from about Verdi to Pyramid (about 96 km) flows
through a deciduous forest that contains primarily
black cottenwood (Popufus trichocarpa) and fremont
cottorwood (P, fremontif). a few agricultural areas,
a few marshy areas, some small municipalities, the
cities of Reno and Sparks, and an extensive eald
desert shrub area typical of the Great Basin. This
lower stretch of the river has a moderate to slow
rate of flow, typical of a large valley stream or river.
Much of the lower stretch, especially that part of
the river between Wadsworth and Pyramid Lake
is slow and pondlike. Beaver and beaver dams are
found along the entire river. The dams create pond-
like areas and are more prevalent during drought
conditions. During normal conditions, dams are bro-
ken due to the high rate of {low, especially in the
upper parts of the river.

There is little information about amphibians
and reptiles along the Truckee River. Linsdale
(1940) and La Rivers (1942) reported on the am-
phibians and reptiles in Nevada, including speci-
mens collected along the Truckee River. Banta
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{1965) published a distribuetional checklist of am-
phibians and reptiles inhabiting the state of Ne-
vada, which also contained some information on
the herpetofauna found along the Truckee River.
Finally, Stebbins (1966) and Behler., et al. (1979)
wrote field guides that include some coverage of
herpetofauna along the Truckee River.

The objective of this study was to determine
the current distribution of amphibiuns and reptiles
(especially obligate aquatic/riparian species) within
the various ecosystems along the Truckee River
systein. Throughout the northwest, other regions
of the United States, and the world, amphibian
populations appear to be declining. Thus, anather
objective of this study was to examine for declines
in amphibian populations in the Truckee sysiem,

Methods

This study was conducted during drought condi-
tions from 28 May to 22 August 1992, The study
was an inlensive ecological survey of the amphib-
ians and reptiles along the entire length of the
Truckee River System. In addition, we examined
sites on the Little Truckee River belwecn Stam-
pede and Boca Reservoir. We measured environ-
merdal lactors such as water lemperature and Ph
at each study site.

We selected a total of 31 study sites: 27 along
the Truckee River, two along the Little Truckee
River, and two at ponds located close 1o the
Truckee River (Figure 1 and Table 1). We located
study sites al an average distance of 6.1 km apan
to ensure coverage of the entire Truckee River, We
also selected study sites that were accessible and
thal appearcd to have favorable habitat for amphib-
ians and reptiles.

We investigated the study sites three times dur-
ing 1992 (Table 2). The three census periods en-
sured that data would be collected on breeding and
tadpole devclopment. We examined a minimum
of 0.4 km of river at each study site. During an
invesligation. binoculars were used to assist in iden-
tification. We used dip nets to colleet amphibians,
agquatic snakes, and potential prey such as small
fish. Sample amphibian larvae were preserved in
vials {or later identification in the laboratory.

We recorded habital characteristics for cach
amphibian or reptile that was observed, and, il the
animal was on land, we recorded the distance from
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the river. We also noted potential prey and preda-
tors in the arca.

At the study site we recorded ambient temper-
atures, waler temperatures, water Ph, rate of flow,
and water depth. During the first census period,
the ambienl lemperature was recorded at various
limes of the day. During the second and third
census periods, the ambient temperalure was
recorded at the first site visiled. midday, and al
the last site visited. Water temperature was
recorded at a depth of about 2.5 dm. The pH was
recorded with an electronic pH meter. Rate of flow
was classified as slow, moderate, or rapid. The wa-
ter depth was measured when it remained constant
throughout the study site and was estimated when
it varied at a site.

Results and Discussion

Environmental Factors—Mean ambicnt tempera-
tures for the three census periods were 26 (range
18-357C), 24 (range 15-31°C), and 23°C {rangc
14-35°C), respectively. Thus, ambient tempera-
tures were highly favorable for both amphibian and
replilian  activity throughout all three census
periods. Ambient temperatures were somewhat fow
for a relatively short period of time on enly two
days—on July 6., at 0910, the temperature was
15°C and on August 17, at 0920, it was 14°C.
Also, on two days, ambient temperatures were
lairly high for a short period of ime—on June 4,
at 1455, the lemperature was 35°C and on Au-
gust 17, at 1603, it was 35°C,

Average river temperatures for the first, sec-
ond. and third census periods were 18 (range
13-27°C), 20 (range 14-29°C), and 21°C (range
17-28°C), respectivelv. Even though these
recorded river temperatures were on the average
lower than ambient temperatures, they were favora-
ble for both amphibian and reptiliun activity.

A general increase in river lemperature from
Lake Tahoe to Pyramid Lake was observed, with
relatively low river temperatures from Lake Tahoe
Lo about Reno 13 o 20°C; {Study Site 1 to 21),
and relatively high temperatures from Lovelock 1o
Pyramid Lake 20 to 28°C; (Study Sites 22 to 31).
These temperature differences explain the distri-
bution of same species along the Truckee. For ex-
ample, bullfrogs {Rana catesbeiana) prefer
pondlike environments or slow-moving streams with
much aquatic and emerging vegetation associated
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Figure 1. Map of the study area. The numbers indicale the approximale locations of the 31 study sites. The ouler line depicts

the Truckee River Waershed.
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TABLE 1. Name and elevation of the 33 study sites.

Study Elevation
Site {r) Study Site Name
1 1900 Lake Tahoe
2 1900 Fanny Bridge
3 1896 Twin Crags
1 1894 American Gas
5 1886 River Ranch Inn
6 1860 Squaw Creek
T 1826 Bullzhead
8 1805 Cabin Creek
9 1791 Cranite: Flat
10 1759 Truckee
11 1709 Prosser
12 1731 Boca Rest Campground
13" 1731 Bovinglon Mills Campsite
14 1677 Hirschdale
15 1659 Hirschdale Bridge
le 1616 Florizston
17 1580 Farad
18 1515 Coldron Ditch
19 11497 Verdi Pond
20 1416 Mayherry Park
21 1391 Oxbow Park (Reno)
22 1338 Lockwood
23 1306 Tracy Clark "ower Plant
244! 1288 Derby Dam Oxhow
24B 1288 Derby Dam (River)
25 1270 Orchard
26 1211 Wadsworth Bridge
27 1220 S bar 8
28 1213 Dead Ox Wash
29 1208 Little Nixon
30 1201 Nixon Bridge
KA 1198 North Nixon

"These siles are not on the Truckee River. They are on streams
thut flosw into it or they are ponds located close to the river.

with fairly high water temperatures. The distribu-
tion of bullfrogs in the Truckee River System only
includes the lower, often pondlike, stretch of the
Truckee. Bullfrogs were first encountered al the
Coldron Ditch study site (Swudy Site 18).

Average pH of the Truckee River increased
from 8.0 in early summecr, to 8.2 in mid-summer.
and to 8.9 in late summer,

Amphibians tolerated a pH range of 6.0 to
10.4. It does not appear that the pH of the Truckec
River influenced the distribution patterns of the
various amphibians.
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TABLE 2. Days aficld, ime afield, and distance censused for
cach census period.

Days Numbered Time Distance
Afield Ficld Days  Afield (Hrs.)  Censused {Km)
3/26-6/12 5 21.00 20.2
Ti6-7113 4 17.50 21.8
8/11-8/22 3 12,75 18.1
Totals 12 51.25 60.1

The drop in elevation between Lake Tahoe and
Reno is about 549 m., and only 152 m hetween
Reno and Pyramid Lake, resulting in a faster rate
of flow in the upper Truckee River. The slower rate
of flow of the lower Truckee contributes to the
pondlike habitat associated with this stretch of the
river. These flow rates are important in explaining
distribution of herpetofauna along this river system.

Although this studv was conducted during
drought conditions, during all three ¢ensuses the
depth and amount of Mlow was sufficient to sustain
a variely of fish and amphibian species. The big-
gest difference in flow occurred between the sce-
ond and third censuses. At some of the sites during
the third census (August 14 10 August 22), there
was u noficeable decrcase in flow due to closure
of Boca Rescervoir. Only sites 19 (Verdi Pond) and
24A (Derby Dam Oxbow) were completely drv. At
site 21 (Oxbow Park, Reno) a pond next to the river
was completely dry during the second census (July
6 10 July 13},

Throughout the study the level of Lake Tahoe
was below the natural rim, and water was pumped
from the lake over the rim. Water pumped from
the lake generated some fairly large pondlike areas
in the Truckee River immediately downstream from
Lake Tahoe. The Truckee River aceumulated ad-
ditional flow from small tributaries.

Species of Amphibians and Reptiles Observed —
During this study, we observed four amphibian spe-
cies in three different families (Table 3). Of the
four species observed, two are sirictly aquatic
forms—the bullfrog (R. catesbeiana) and the north-
ern leopard frog (R. pipiens). In the adult stage,
the Pacific chorus frog is semi-terrestrial. Also, the
western toad (B. boreas) is essentially terrestrial in
the adult stage.

Five lizard species in two families were ob-
served along the Truckee River {Table 3}, All five




TABLE 3. list of amphibian and reptilian species observed during this study.

Family Scienlific Name

Common Name

ORDER: Sulicntia or Anura (Frogs and Toads)

Bulonidac Bufo boreas
Hylidae Pseuducris regilla
Ranidac Rarna pipiens

Rarna catesbelana

ORDER: Squamata (Lizards and Snakes)

lguanidae Gambelin wislizenis
Seeloporus magister
Seeloporus occidentalis
Ut stansburiana

Teiidae Cremidophorus tigris

Colubridae Pituophis catenifer
Themnophis couchi'
Thamnophis elegans®

Western Toad

Pacific Chorus Frog
Northern Leopard Frog
Bullirog

Longnose Leopard Lizard
Desert Spiny Lizard

Western Fence Lizard
Side-blotched Lizard

Western Whiptail

Gopher Snake

Western Aquatic Garter Snake
Western Terresirial Garter Snake

'Subspecies: T. ¢, couchi; Slerry Garler Snake
*Subspecies: T, e, efegans: Mountain Carter Snake

species are well adapted to dry habilals and can
be found away from free water. However, many
individuals were often noted close to the river in
riparian habitats. All of these lizards include in-
sects in their diet, which are abundant in riparian
habitats.

All three snake species observed during the
study are in the family Colubridae (Table 3). Of
these three species, the western aquatic garter
snake (subspecies: Sierrn Garter Snake (Tham-
nophis couchi couchi)) is primarily aquatic. The go-
pher snake (subspecies: Great Basin Gopher Snake
{Pituophis catenifer deserticola)) and the western
terrestrial garter snake (subspecies: Mountain Gar-
ter Snake (Thamnophis elegans elegans}) occur in
both terrestrial and aquatic habitats.

Of the 12 amphibian and reptilian species ob-
served during the study, only five species (42%)
are obligale aqualic/riparian specics: the western
toad, Pacific chorus frog, northern leopard frog,
bullfrog, and weslern acquatic garter snake.

Based on literature and our knowledge of the
local herpetofauna, 20 species of amphibians and
reptiles may occur on the Truckee River system.
(M these 20 species, only three are obligate
aquatic/riparian species: the Great Basin spadefoot
toad (Spea infermontana), mountain vellow-legged
frog (R. muscosa), and the western pond turtle
(Clemmys marmorata).

The Great Basin spadefoot toad has been
reported to be associated with the Truckee River

system (Linsdale, 1940: La Rivers 1942; and
Banta, 1965}. Preferred habitats for this species
inelude rivers. ponds, springs, reservoirs/lake, ir-
rigalion overflows, sagebrush flats, and pifon-
juniper woedlands (Fichter, et al., 1964; Stebbins,
1966). In the Truckee River system, most of the
suilable habitat for this species is found in the lower
elevations especially that part of the river close to
Pyramid lLake, and individuals of this species have
been collected at the southern end of the lake (Lins-
dale, 1940},

The mountain vellow-legzed frog has been
reported in the Lake Tahoe region (Linsdale, 1940
and Banta, 1965). Suitable habitat for this species
is streams with moderate flow and rocky bottoms.
This habitat is found in much of the upper Truckee
River. However, it is unlikely that the mountain
vellow-legged frog occurs in the main part of the
river system because of the presence of trout. Brad-
ford {1989) discovered that viahle populations ot
mounlain yvellow-legged frogs cannot coexisl with
trout {Salme) and brook trout (Salvelinus) which
prey on tadpoles. It is possible that this frog is
found in some tributaries to the Truckee River that
have suitable habitat for this frog species and do
not contain predatory fish species.

Toulouse (pers. comm.) reported three pond
turtles (€. marmorata) at Oxbow Parkina 1.1 m
deep pond, which contained many cattails, He also
reported that ene of the three turtles entered the
Truckee River, which is connected to the pond
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by a small stream. Ii the western pond turile is still
extant in the Truckee River, the population size
is very small, and this species mav be extremely
vulnerable 10 eradication. This species was recently
petitioned for listing under the Endangered Spe-
cies Act (Jennings, et al., 1992: unpublished man-
uscript). Burroughs (pers. comm.,) stated that in
about June. 1993, members of the U.S. Fish and
Wildlife Service decided that they would not list
the western pond turtle as an endangered species.
Their reason for not listing it was insufficient data.
especially data that indicates a lack of substantial
recruitment.

Distribution and Habitat of Amphibians Observed —
Three species of amphibians (the Pacific chorus
frog. bullfrog, and western Load) were observed at
more than one site, whereas the northern leopard
frog was found at only one sile along the Truckee
River {Table 4). The Pacific chorus frog is the only
amphibian species that appears to be located along
the entire Truckee River. The bullfrog is distributed
throughout the lower Truckee from the Coldron
Ditch downstream 1o Pyramid Lake. The distribu-
tion of lhe western toad along the Truckee appears
to be limited to a few areas along the lower Truckee
River. However, numbers of tadpoles (thousands
at site 3(1) and later toadlets al these sites were very
high. suggesting a fairly large population of adult
toads.

It appears that the distribution of the northern
lcopard frog along the Truckee has heen restricted
to only a small streteh of the river at study site 28.
Linsdale (1940} reported northern leopard (rogs

TABLE 1. Specific localities along the Truckee River where
I S
amphiblan and reptilian speeies were found.

pecies Study Sites

Bufo boreas 22, 30, 31

Pseudacris regilla 4, 6, 15, 19, 21, 26, 29
Rang pipiens 28

Runa catesheiana 18, 19, 21-27, 29-31
Gambelia wislizeni] 27. 28

23-252. 27, 29, 31
16,18, 21, 24, 25

Sceloporus magister
Sceloporus occidentalis

Uta stansburiana 244
Cremidophorus tigres 24A. 28. 29. 31
Pituophis catenifer 26

Thamrophis couchi* 3,7, 10,11, 13, 15
Thamnophis elegans® 1-3,7.9-15, 1921, 26, 28

Subspecies: T. o couchi
*Subspecies: 7. e. elegans
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on the Truckee River at Verdi and at 15.3 km easl
of Reno. Al study site 28, northern leapard frogs
were found in both the river and in a spring-fed
pond about 80 m o the east of the river. The pond
was about 100 m long, 14 ¢m deep, with a muddy
hottom. Much of the pond was surrounded by bul-
rush (Seirpus acutus). A stretch of about 10 m of
the northeastern edge of the pond consisted of salt
grass and sedges (0.3 m high) growing in a wet
substrate. We observed several northern leopard
frogs in this area. The edges of the river at this
sile have grasses, clover (Trifolium), sedges, and
rushes. During the first census, four of the five
adults were found around the northeastern edge
of the pond, and onc was noted along the river,
During the second and third censuses, more frogs
were observed along the river {31 frogs} than along
the edges of the pond (2 frogs). It appears that the
frogs moved lrom the pond to the river sometime
between the first and second census. It’s possible
that in late spring or early summer, the frogs moved
to the pond to breed, and then moved back 1o the
river. The presence of either eggs or larvae in the
pond would have confirmed this pattern; however,
no eggs or larvae were noted in the pond through-
out the sludy.

The lower Truckee from about Lockwood
downsiream has ample breeding and adult habi-
tat for a variety of amphibian species. This sec-
tion of the river is generally pondlike with a slow
rate of flow; shallow. warm water; and large quan-
tilles of aquatic vegelation inecluding Flodea,
Spirogyra, and duckwecd (Lemna) that offer excel-
lent cover for tadpoles, froglets, and wadlets. Also,
emerging vegetation (especially bulrushes, sedges,
and a variety of grasses) along the edges of the
lower Truckee River offer excellent cover. In con-
trast, the upper Truckee River, from Lake Tahoe
downstream to about Verdi is lacking in breeding
habitat, i.e., breeding ponds for egg and larval de-
velopment, During drought conditions, major side
channels of the river beecome excellent breeding
ponds that contain adequate aquatic and emerg-
ing vegetation. During this study we obscrved Pa-
cific chorus frog larvae in such habitals. It is
possible that during normal conditions, this ob-
served reproduction does not oceur.

Distribution and Habitat of Reptiles Observed—-We
observed most of the lizards along the lower
Truckee River from site 23 (Tracy Clark Power
Plunt) downstream o Pyramid Lake (Table 9),




although western fence lizards (Sceloporus occtden-
talis) were found upstream from Tracy Clark to site
16 (Floriston) at an elevation of 1,580 m, Beeause
mosl lizards are primarily desert-dwelling animals,
this distribution patiern would be expected.

Most of the 15 desert spiny (5. magister) and
20) weslern fence lizards were ohserved on big
racks {about one te two m in diameter) along the
river, Western whiplail (Cremidophorus tigris).
longnose leopard {(Gambelia wislizenii), and side-
blolched (Uta stansburiana) lizards showed a
preference for sandy or gravelly areas with scat-
tered shrubs and/or small recks (about 0.3 10 0.5
m in diameler).

The most widely distributed and abundant rep-
tile observed (53 were counted) during this study
was the semiaquatic weslern terresirial garter snake
{Table 10). It appears to be the enly reptilian spe-
cies thal lives along the entire stretch of the river.
The western terrestrial garler snake was often ob-
served in the river {10 of 53 observations; 19%},
and would often swim under rocks when pursued.
It was also frequently observed near the cdge of
the river, especially in grassy arcas with overhang-
ing mountain alders {Alnus tenuifolial or Pacilic
willows (Salix lasiandra). Of 32 observations, the
average distancc from the edge of the river was

3.6 m.

ANl 10 weslern aquatic garter snakes were
counted in or along the upper part of the river from
site 3 (near Lake Tahoe; 1,896 m in elevation)
downsiream to site 15 {(Hirschdale Bridge: 1,659
m in elevation). This highly aquatic species (8 of
10 were observed in water; 80%) appeared to have
a preference for mountain strcams with a moder-
ate tate of flow and those parts of the river with
overhanging vegetation such as willows and alders.
Two western aquatic garier snakes were observed
in swampy, grassy areas with scattercd willows.

Only one Great Basin Gopher Snake (P e
deserticola) was observed during the studv. This
large snake (1.4 m in length) was in the river at
site 26 (Wadsworth Bridge). The river at this site
had a very slow rate of flow, an abundant growth
of aquatic weeds. and many bullfrog tadpoles and
voung adults.

Current Status and Impact of Drought on Observed
Amphibians and Reptiles on the Truckee River
System— As long as the Truckee River maintains
even a minimal flow, it does not appear that

drought conditions will severely impact existing am-
phibian and reptilian populations on this river sys-
tem. Most of the current populations observed
appear to be doing fairly well, and most of Lthese
are adapted to low-water conditions. Because the
northern leopard frog was only found at one site
and its distribution in this system appcars to be
decreasing, a concern exisls for its continued sur-
vival in this river system. The distribution of the
northern leopard frog also appears to be decreas-
ing in other systems. In an unpublished manu-
script. Hovingh (1990) reported that northern
leopard frogs were found in only two localions in
north Greal Sall Lake and was not found in either
Ruby Valley or Steptoe Basin where it had been
reported previeusly in the literature. The decreased
distribution of the leopard frog in the Truckee sys-
temn is possibly due to success of the introduced
bullfrog, which may nel be compatible with the
northern leopard [rog. This hypothesis is supported
by Moyle (1973) who reporied that the bullfrog
doesn’t appear 1o be compatible with two other
ranids, the red-legged frog (R. awrora) and the lool-
hill vellow-legged frog (R. boylu). He attributed the
disappearance of R. aurora from the San Joaquin
Vallev, California, and the conlinuing reduction in
the range of R. boylii in this region. to habitat al-
teralion coupled with predation and competition
from R, catesbeiqna. Additional support for this
hypothesis is found in a report by the Commiltee
on Rarc and Endangered Wildlife Species, 1966.
According to this reporl, the bullfrog was held par-
tially responsible for the elimination of the Vegas
Valley {rog, R. pipiens fisheri. Other possible hy-
potheses explaining the decline of western ranids
have been reported by Haves, et al., (1986). They
suggesled that in addition to the introduction of
bullfrogs, over harvesting (commercial exploita-
tion), habitation alteration, and fish predation are
lenable, bul nol necessarily exclusive, alternative
hypotheses accounting for the decline of western
ranids.

To determine the actual cause of the decreased
distribution of the northern leopard frog in the
Truckee system, more studies are necessary. A
study of reintroductions of this species in portions
of the river with suilable habitat that are free of
hullfrogs and predatory fish appears to be a good
one. Reintroduction studies should also be con-
ducted with other ranids throughout the western
United Stales.
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There is also concern and interest about the
slatus of the western pond turtle in this river sys-
tem, Apparently, a few western pond Lurtles are
still living in the Truckee River. In an unpublished
manuscript, Holland (1991) reported a single relia-
ble sight record for the Truckee River drainage.
He checked the site and interviewed the reporting
parties in 1987. Also, he reported that the turtle
was a large male and probably represents one of
the last of this species in this area. In 1991, Hol-
land (unpub. manus.} also conducted extensive sur-
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veys along the Truckee, but found no turtles. Dur-
ing this study, no turtles were observed. Thus, it
appears that the remaining population of western
pond turtles along the Truckee River System is ex-
tremely small,
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