THE SOUTHWESTERN NATURALIST 30{4):503-524 NoveMser 27, 1985

COMPARATIVE STATUS OF FISHES ALONG THE
COURSE OF THE PLUVIAL WHITE RIVER, NEVADA

Warter R. CourTeENAY, JR., JamEes E. DEacoN,
DoxaLp W. Sapa, RoBERT C. ALLAN AXND
Gary L. VINYARD

AasTracT.—Fish populations were sampled at 11 locatiens along the course of the pluvial
White River, southeastern Nevada. in the 1960s and in 1983, and 3 sites in early 1984 The
Jacations included Presion Big. Preston Town, and Lund Town springs. White River Valley,
White Pine County; Moorman, Hot Creek, and Flag springs, White River Valley, Nye County:
and Hiko, Crysial, and Ash springs, Pahranagat Valley, Lincoln County: and Moapa Valley
Water District Spring and the Moapa River at Home Ranch, Moapa Vailey, Clark County.
Comparisons of species camposition and abundance were made and, where possible, were related
1o historical data on seulement and habitar modifications. ‘

Negative impacts have acceleraced during the past 20 vears and the fishes in most of these sites
have declined dramatically, becouse of habitar alieration and reduciion, and introductions of non-
native species. One species became extinct before 1933, and our invesigatdons show recent
extirpations of taxa at two locatities. Two texa currently are lisied as endangered.” We submit
rationale for endangered status for an additienal seven taxa, threatened siatus [or one, and special
concern status for another. Onjy two {ishes in this system presently remain comparatively safe.

During laie Pleistocene—early Holocene pluvial siages, the White River
of southeastern Nevada [owed southward from its headwater tributaries in
northern White River Valley, through Pzhranagat Valley into Kane Springs
Wash, cut southeastward through Arrow Canyon into Moapa Valley, joined
the pluvial Carpenter River {Meadow Valley Wash) and emptied into the
Virgin River zhove its confluence with the Colorado River (Hubbs and
Miller, 1948; Miller and Hubbs, 1960; Fowler et al., 1973; Smith, 1978;
Williams and Wilde,- 1981). Surface flows in this system are now confined
to the White River {northern White River Valley}), outllows of thermal
springs in White River, Pahranagat, and upper Moapa valleys, and the
Moapa River which drains into the northwestern end of the Overton Arm
of Lake Mead (Blackwelder, 1943; Miller and Hubbs, 1960; Fig. 1). Native
fishes of this system probably were more widely distributed in pre-
Pleistocene times, bui their isolation in these mostly disjunct watérs for
perhaps the last 10,000 years { R. R. Miller in Williams and Wilde, 1981)
has resulted in differentiation.

Historical data 1ypicaliy are lacking in reporis concerning man’s impact
on southwestern aguatic systems. Miller (1961), Minckley and Deacon
{1968), Deacon (1979) and others summarized these impacts, and generally
categorized them as activities that-physically or biologically degrade habitats
{e.g., habitat disturbance or Iniroductions of exotic and other nonnative
flera and fauna). Habitat alieratdons are known to have begun belore the
[irst settlers arvived.

Selecied fish populations along the course of the pluvial White River
were sampled exiensively during the mid 1960s by J. E. Deacon, F. A
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Fia. 1.—Map of the pluvial White River drainage, southeastern Nevada,

Espinosa, Jr., and B. L. Wilson using screened 44 x 25 cm baited minnow
traps. In this study, data were collected during July and November 1983 and
at three sites in March 1984 1o compare present-day species composition and
refative abundance 1o those found in the 1960s. Preston Big, Preston Town,
and Lund Town springs, White River Valley, White Pine County;
Moorman, Hot Creek, and Flag springs (and an examination of Moon~
River Spring), White River Valley, Nye County; Hiko, Crystal, and Ash
springs, Pahranagat Valley, Lincoln County; Moapa Valley Water District
(MVWD) Spring and the Moapa River at Home Ranch, Moapa Valley,
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Clark County, were the waters sampled (Fig. 1). Historical information for
these sites was reviewed to determine dates of settlement, local history, and,
where known, modification by man.

MATERIALS AND METHODS,—Unbaited, unsaeened 44 x 23 cm galvanized minnow traps (6.4 mm
resh) were placed at several sites in spring systems (except for Preston Town Spring] lor a period
of two hours in July 1983, Unscreened minnow traps baited with bread were used in November
198% and March 1984, Underwater observations wilh face mask and snorkle were made during
July in springs and their oudlows (Presion Big, Lund Town, Hike. Crysal, and Ash springs)
1o conlirm species composition and alleviate wapping bias. Fishes in Preston Town Spring and
the Moapa River at Home Ranch were coliected with a 6.4 mm mesh. 2.7 x 1.2 m nylon minnow
seine. All fishes capuured during sampling were counied, recorded, and released.

REesuLTs.—White River Valley.—In 1880, the federal government granzed
some two million acres in eastern Nevada to the state. A policy was
established whereby this land could be purchased by individuals ar $1.25 per
acre, with a 25¢ per acre downpavment. Buyers recognized that ownership
of springs dictated land control so that when lands were sold, springs, and
usually 16.2 ha immediately around them, were purchased first. When an
individual completed paving for the land, he was granted a patent, or tille,
from Nevada; if, however, the individual defaulied on payment, the land
reverted and could be resold. Through defzult by some landowners, a few
individuals were able 1o acquire vast amounts of Jand along the upper
course of the pluvial White River (Georgetta, 1972).

Preston Big Spring.—This spring Lies north of the town of Preston. Like
other upper valley springs, it is cool {21.7°C) at the cutllow. The area was
first settled in the 1870s (see Preston Town Spring account below for other
historical information).

Vegetation in Preston Big Spring in 1983 remained the same ‘as described
by Miller and Hubbs {1960) and Williams and Wilde (1981). Fishes known
to have occurred in 1his spring included White River spinedace
(Lepidomeda albivallis), an undescribed subspecies of speckled dace
(Rhinichiyhys osculus), White River desert sucker (Catostomus clarki
intermedius), and Preston White River springfish (Crenichthys baileyi
albivallisy {Williams and Wilde, 1981). Spinedace were in the outflow in the
mid to late 1960s and alterwards (Fig. 2), but trapping, seining,
eleciroshocking, and underwater observations indicated its disappearance
shortly before 1980 (Deacon et al., 1980). We concur with Williams and
Williams {1982) and Deacon and Williams (1984} that this species has been
extirpated from this spring and its cutllow.

A second species appears 1o have been exiirpated more recently. The
White River desert sucker, which rypically avoids minnow traps in Preston
Big Spring (Fig. 2), was last collected at this locality by seining and
electroshocking in July 1980 (Deacon et al., 1980). None was caught or
observed in 1983, and we believe iz also has been extirpated from this spring
and its ovtflow. J. Hutchings (pers. comm. 1983) reporied dead suckers in
downstrea'n irrigation structures in summer 1982, apparently killed by a
heavy dose of copper sulfate. 1t is possible that applications ol copper
sulfate prios to 1980 also were responsible for extirpation of spinedace.
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The speckled dace population has increased dramatically in recent years,
becoming the dominant species following disappearance of spinedace (Fig.
2. This.s{lgge_sw that speckled dace expanded its niche breadth to include
at least a portion of the niche formerly occupied by spinedace. Springfish,
however, appear to have declined or, at least, not to have increased in
abundance inresponse to extirpation of spinedace and probable extirpation
of desert suckers.

Loss of spinedace at this locality and the more recent, probable
extirpation of desert suckers makes it seem unlikely that remnant
_populations of these fishes-remain in downstream irrigation ditches. Should
such exist, their natural reinvasion of the spring and its immediate outflow
would be prechuded by a recently installed (June 1980) irrigation pipe, that
accomodates the entire flow of Presion Big Spring at a point approximately
1.6 km downstream from the source.

Major threats Lo fishes in Preston Big Spring and its outflow presently
include overdosing with copper sulfate for algal control and habitat
elimination from channelizadon, piping, etc. Nevada Department of
Wikdlife (NDGW) personnel, in cooperation with the local Water
Conservation District, have been atlempting to demonsirate to farmers that
a slow-drip, low-dose inwoduction of copper suifate can be effecuve in
controlling algae without killing fishes and other non-target organisms (J.
Hutchings, pers. comm. 1985).

Preston Town Spring.—During the 1870s, the Moddock’s and Adams

. Ranch (Maddox Ranch, fide Read [1965]) was established by settlers at this
location. It may have been owned by and operated for the wealthy
landowner and White Pine County Commissioner, J. R. Withington
(Wilcox’s [1949], “J. R. Worthington” or Read’s [19585] “J. D.
Whittingdon™). This man also owned Tom Plane Ranch (later 1o become
Lund). Withington had purchased patents on many springs and was
reported to own every important stream in White Pine County. The Church
of Jesus Christ of the Latter-day Saints (Mormons) acquired Moddock’s and
Adams and Tom Plane ranches in 1890; the former was occupied by
Mormons in 1896, but settlemnent really began in 1898 when the new town
was named for William B. Preston. The town was laid out around Preston
Town Sring, described as 2 “'warm, watercress-bordered haven” {Read, 1965;
Georgetta, 1972).
* This is a small, cool (21°C) spring that historically hosted the same fishes
as Preston Big Spring. lis nearby confluence with the ouiflow of Preston
Big Spring was altered in the mid to late 1970s, following introduction and
establishment of guppies (Poecilia reticulate) prior to 1951 (Deacon et al,
1964). Increasing guppy populations may have stressed native fishes,
foliowed by further, greater stress when this spring was disconnected from
the outBow of Preston Big Spring and substantial habitat reduction severely
altered flow length. The result was extirpation of ali native [ishes except
Preston White River springfish. Only the spring source and 15 m of its
Ofltﬂow remain r=latively pristine; downstream from this point, all spring
discharge is captared and piped for local agriculture. In july 1983, with
four seine hauls that sampled more than 50% of the available habiiat, we
captured three small springfish a:aong many hundreds of guppies.

AR L s et
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Tasrz 1.—Catch per trap hour and number of Jish captured by species at Lund Town Spring.
Most records are jor § traps. Abbreviations: * = number of fishes captured; #/thr = number per
trap hour; S = sereen mesh; U= g.4 mm mesh (unsereened . 8 = baited; N = not baited.

L. R. [ G. affinisand
TRAP TYPE albivallis ascelis 1p, albivalliy P seticulata ga)
DATE MESH BAIT » ®/thr E = hr = = tar ® Athr ., A/ ihr
29 Jan 65 26 325 268 3330 5 073 » 0.25 51 5.40
1 Apr 63 14 1.00 36 5300 o 0 1] [t} 252 126.00
2 May 65 36 14.00 251 6273 0 0 1 0 16 4.00
16 May 65 22 8.50 186 730 9 a 0 1] E 1.90
20 June 65 M 0 0 I 2175 12 0 0 3 0.40
27 July 65 32 8 om0 90 g ¢ o 9 1050
26 Sept 65 5 I 6125 110 1573 ¢ 0 0 0 67 037
27 Nov 63 S 33 .40 226 2823 ) 0.125 | 0.125 365 45.60
-6 Feb 66 : 1 140 [80 2236 1 0125 9 1135 333 4]1.90
28 July 83 LE 0 0 32 20y 329 0 a 9 0.50
12 Nov 83 |y B [ 040 369 27.36 13 0.96 0 0 75 5.50
25 Mar 84 U N I8 0.82 230 1136 36 L7 0 J 26 118’

{a) since easly erap records for these lishes were combined. we sreoid (UG daa similariy.

Lund Town Spring.—This was the site of the Tom Plane Ranch, settled
in the 1870s. The first Pour mill in White Pine County was built at the
spring head in the late 18707 Mormons setiled in 1898, naming the new
town for Anthony H. Lund. The town grew north of the spring and a canal
system carrying water from the spring was designed by William A. Terry
(Read, 1963). The main, open irrigation diich was replaced by a pipeline
in June 1983. .

Lund Town Spring has the largest spring pool in the upper valley. Its
native fish fauna, the same as that which once inhabited Presion Big and
Preston Town springs, remains extant It also hosts two introduced specics,
mosquitofish {Gambusia affinis) and guppies. Diversity and abundance of

naltive fishes, the relatively unmodified habiar, plus the cool lemperature .

{20°C} apparently have rrecluded a potential akeover by introduced fishes.

Underwater observations indicated that trapping data (Table 1) did not
accurately reflect composition or distribution of fishes in this spring.
Whereas no spinedace were trapped in July 1983, more than 20 adults were
observed; spinedace were caught in November 1983 (Table 1). While this
spring pool has never been known to host a large population of Preston
White River springfish, several adults were observed near the southwestern
spring “boils.” White River desert suckers were common to abundant.
Mosquitofish occupied shatlows around the spring pool {but not its swilt
outflow), and guppies were confined primarily to shallows and vegelaled
areas in the southeast quadrant of the pool. :

Moorman Spring.—Dfien cited as Morman Spring in the literature, this
spring is listed as Moorman Spring on topographic maps. It was probably
named for Confederate Captain William C. Moorman who, with his two
sons, moved to the upper valley in the 1870s (Read, 1963).

Moorman Spring conuwins a single fish, the Moorman White River
springfish (Crem'chthysf baileyi thermophilus), which also inhabis nearby
Hot Creek and Moon River springs (Williams and Wild, 1981). This spring
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is considerably warmer (37-38°C) than springs o the north. Although the
outflow has been altered since Deacon sampled there in the 1960s,
springfish remained plentiful (Fig. 8). Abundance increased with distance

from the spring source, with individuals scarce to common in the upper 195

m and numerous to zbundant beyond that peint. In winter, when
wemperatures decrease in the downstream outflow, springfish move
upstreamn toward warmer spring sources. The spring supports a 1.2-1.6 ha
marsh, approximately 210 m downstream from the soufce; no springfish
were observed in the marsh in July 1983.

Hot Creek.—Hot Creek is the outlow of Hot Creek Spring, located
approximnately 23.7 km south of Moorman Spring and 12 km west-
southwest of Sunnyside, the former site of Hot Creek Ranch (see below
under Flag Springs). Hot Creek is the major effluent into the southwestern
end of Adams-McGill Reservoir.

Adams-McGill Reservoir and adjacent property were acquired by the
Nevada Depariment of Fish and Game {now Nevada Department of Wildlife
[NDOW]) in 1958. The reservoir was drained and the dike rebuilt to
impound 341 surface ha in 1960. Prior to drawdown, T. C. Frantz {(NDOW)
sampled the reservoir in may 1960. Bluegill (Lepomis macrochirus) had
been stocked into this reservoir much earlier by the previcus owner; none
was found and, in fact, the reservoir was devoid of fishes. This was and
remains surprising, because the nearby Carpenter River and its reservoirs
contain native desert suckers and speckled dace, coexisting with introduced
rainbow trout {Salmo gairdneri) and, in Eagle Valley and Echo Canyon,
also with golden shiners {Notemigonus crysoleucas) probably released by a
bait-raiser.

Following renovation of Adams-McGill Reserveir, largemouth bass
(Micropterus salmoides) were inuroduced {2,902 individuals) in March and
May 1961 from stecks chiained from Ruby Marsh, Elko County, and Lake
Mead, Clark County. Subsequent introductions of threadfin shad
{Dorosoma pelenense}, bullhead catlishes (Ictelurus melas and L
nebulosus), and bluegill failed to establish. The forage base for largemouth
bass and stocked, catchable-size rainbow trout in Adams-McGill Reservoir
is insects, particularly larvar of dragonflies and damselflies. )

In 1966, Hot Creek was officially designated as a refuge for White River
spiingfish (the form now recognized as a subspecies, the Moorman White
River springfish). This was the first officially designated fish sancwary in
the U.S. With additonal funding from the Bureau of Sport Fisheries and
Wildlife {now the U. S. Fish and Wildlife Service [USFWS]) to Nevada
Southern University (now the University ef Nevada, Las Vegas [UNLVY)),
the Nevada Department of Fish and Game fenced the area and installed
“exotic fish barriers™ (Miller and Pister, 1971) in the oudlow channel
leading to Adams-McGill Reservoir and the realigned ditch into recently
constructed Dacey Reservoir

Largemouth bass appea::d in Dacey Reservoir prior to 1873, probably
from an unauthorized invcduction from Adams-McGill Reservoir. Also in
1973, an insuificient fall {0.5 m) was noted on the downstream fish barrier;
it washed out in 1974 and largemouth bass entered the refuge, threatening
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the survival of springfish. This invasion could have been through the
drainage ditch to Dacey Reservoir or the Hot Creek channel into Adams-
- McGill Reservoir. In February 1978, bass were eradicated from the refuge
by use of antimycin, and integrity of the fish barrier was reestablished.
Springfish, having survived in remote, vegetation-choked spring sources
that bass could not penetrate, reestablished an abundant population (Fig.
3).

Moon River Spring.—We briefly visited Moon River Spring,
approximately 4.2 km south of Hot Creek Spring, in November 1983, This
site was settled by Jacob Moon and his wife in 1872 {Read, 1963). The
spring pool appeared to be in excellent condition, although we found
recently burned planks and other debris in the outflow downstream, near
the former site of Moon River Ranch. No trapping was attempted. The only
fish known to inhabit this spring and its outflow is the Moorman White
River springfish (Williams and Wilde, 1981); we cbserved them in the
spring and its outflow.

Flag Springs.—-Three springs emerge on the site of the Wayne E. Kirch
wildlife Management Area headquarters at Sunnyside. This was the site of
Hot Creek Ranch, first seided in the early 1870s by the Smith brothers
{(Read, 1963). It was subsequently purchased by Jewett W, Adams in 1882
Adams, Governor of Nevada from 1883 to 1886, purchased defaulted land
_patents (often those of J. R. Withington) and soon owned large tracts in
the White River Valley. White Pine Counrty land surveyor William N.
McGill was doing the same to the north. Both men were successful in
mining ventures and the cattle business. Following collapse of the cattle
market in 1895, both, reluctanty, began raising sheep. These men formed
a partnership and later a corporation that owned 37,232 ha of eastern
Nevada. The Adams-McGill Company was financially successiul and,
during 1912-1913, spent $280,000 for “cleaning” and “digging out’ springs
and construction of reservoirs, induding Adams-McGill Reservoir. McGills
son William, an engineer, supervised this work {Wilcox, 1949; Georgetta,
1972). .

In November 1983, we placed minnow traps in the cutflow of each spring
for periods of one-half 10 one hour. One White River spinedace (another
avoider of minnow traps) was caught in the northern spring and five
speckled dace were trapped in the southern. No fishes were caught in the
rapidly flowing middle spring, although several small individuals, probably
spinedace, were seen below the trap. White River desert suckers were
collected downstream from these springs in 1982, above a pond in which
we observed young largemouth bass in 1983. John Pedretti, a student at
UNLYV, collected four spinedace and 256 speckled dace in 6 wap hours in
the northern spring on 24 March 1984; 71 speckied dace were taken in 30
trap hours of effort in the southern spring. :

Springfish in the White River Valley.—The three major populations of
White River springfish, representing two subspecies, show contrasting
seasonal patierns of abundance, especially in 1353 (Figs. 2, 3). These
differences may be a consequence of the differentizl effects of the thermal
environment on reproductive success and survival. The Preston White River
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springfish in Preston Big Spring {2L.7°C}) reached maximum abundance in
summer 1965. Data suggest a similar situation for spring “surmnmer 1966 and
1980. Daia [or 1983, however, differ markedly from this pauemn, suggesting
that excessive doses of copper sulfate that probably were responsible for
disappearance of spinedace and probable extirpation of desert suckers also .
may have adversely impacied springfish.

Populations of springfish in Moorman and Hot Creek apparently have
not been adversely affected over the 20 years of record. They do seem to
show an annual cycle of abundance in these warmer watsrs {85-37 and 82°C,
respectively) that peaks in winter (Fig. 3).

Pahranagat Valley.—This valley is named for the Pahranagat Indians
(Thompson and West, 1881; Hulse, 1971; Townley, 1478 who, with other
Southern Paiutes, may have been auracted to the valley by springs before
A.p. 1000 (Fowler et al., 1973; Grilfin, 1976). Thompson and West (1881}
cited Pahranagat as meaning “watermélon™ {which we reject), referring to
& crop raised by these Indians. Melons also were reported as grown by
Indians in southeastern Arizona in the 1500s; references 10 “native. . large”
melons that when sliced and dried "“taste like figs” likely are to pumpkin
{D. . Austin, pers. comm. 1984) or Papago squash (W L. Minckley, pers.
comm. 1984) and not 10 “cantaloupe” as Winship (1966; suggested, Melons
(waterrelon, canialoupe, elc.) are native to Africa (Purseglove, 1966) and
could not have arrived in North America prior to settlemen.

Before channelization of springs such as Crystal in the 1850s to early
1860s by Pahranagat Indians, outflow areas probably were bogs used for
agriculture. These Indians grew squash, some wheat, a small sunflower,
grass seeds (Thompson and West, 1881}, and 2 “melon™ which we believe
was pumpkin. “Pah™ meant water, and we suggest that “ranagat” meant
pumpkin or squash, or may have been z generic term for any native,
melon-like cucurbit. A map of 1865 vintage (Townlev, 1973} labeled the
valley as Pah Ranagat.

Approximately 400 Pahranagat Indians lived in the valley in 1865. They
irrigated their crops via ditches from spring outflows (Thompson and West,
1881; Townlee, 197%; Grilfin, 1976; see Crystal Springs account below for
other historical information).

Silver was discovered in Pahranagat Mountains in March 1865. By 1866,
miners had built four small towns in the northern region, one of which was
Hiko. An estimated 500 residents had setded and ali urigable fand in the
valley was claimed. Also in 1866, Lincoln County was created, and
Congress, not realizing that the Pahranagat mines were in Nevada, yielded
to pressures from Nevada mining proponents and addsd one degree
longitude to Nevada from Uth. In 1867, a southern wiangle of Arizona
kand and what are now Clark and southern parts of Nye County {including
Pahrump Valley and Ash Meadows) was added to Lincoln County
(Thompson and West, 1881; Hulse, 1969, 197); Elliow, 157%). The silver
boom ended in 1868 and the population of Hiko, the only viable town in
the upper valley, dropped 10 below 100 (Townley, 1973).

Hike Spring.—Hiko is a Paiute word meaning "White man’s town”
(Towaley, 1973). It was designated as the Lincoln County seat in 1867
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ise, 1971 Elliow, 1973; Townley, 1973). The silver mines were located
b o ly 16 km west, and ore processing stamp mills (first a five-
_ fp mill and later a 10-stamp mill} were constructed 0.8 km southwest
e town (Hulse, 1971). Stamp mills require water, which we assume had
v impounding and redirecting outflow from Hiko spring.
the valley south of Hiko Spring are two impoundments, Nesbitt and
chy lakes, which in 1865 were called Hatch’s and Shutt’s lakes,
ctively {Townley, 1978); they are now included in the Key Pittman
dlife Management Aea.
ative fishes known from Hiko Spring and its outflow were Pahranagat
muhdtail chub (Gile robusta jordani), Pahranagat speckled dace
mh;‘nichthys osculus wvelifer), and Hiko White River springfish
sremichthys baileyl grandis) (Williams and Wilde, 1981). Tanner (1950)
ed the scarcity of Pahranagat roundtail chub in outflows of Hike and
crystal springs and suggested its possible future extintion. Medification of
, ior 1o 1963 apparently was responsible for the extirpation of
d dace, since both were absent when Deacon first collected
e on 2 Iebruary 1963. Deacon last collected Pahranagat speckled dace
from this system in a shallow marsh below the spring on 1 October 1966.
Largemouth bass from Ruby Marsh, Elke County, were stocked 1nto
shitt Lake in May 1959 and May 1963; an additional stocking was made
March 1964 with bass taken {rom Honeybee Pond in the Overton
Wildlile Management Area, Clark County. A double set of fish screens was
mstalled 1o prevent upstream movement of bass through several km of
riciete irigation ditches. Mosquitofish appeared in Hiko Spring between
ne 1964 and January 1965. Shortfin mollies {(Poecilia mexicana) and
higemouth bass were first observed there in February 1965, The Hiko
hite River springfish was extirpated from Hiko Spring between February
56 and June 1967 (Minckley and Deacon, 1968; Deacon, 1979; Williams
d Wilde, 1981). Hiko Spring (26°C) now supports only mosquitofish and
ortffin mollies (Fig. 4). Tts outflow presently is piped to nearby
ricultural lands; the only surface water remaining is that impounded at
¢ spring source. Efforts to reestablish a population of Hiko White River
ringfish through plantings are in progress by NDOW and UNLV. Success
“these plantings is doubtful, especially because someone introduced
nvice cichlids (Cichlasoma nigrofasciatum), probably captured from
ystal Springs, into the spring pool by June 1984 (T. M. Baugh, pers.

=
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Crystal Springs.—Crystal Springs was the site of the first settlement in
hranagat Valley (1863) and became the first Lincoln County seat in 1866
hompson and West, 1881; Townley, 1973). The largest irrigation ditch
g by Pahranagat Indians prior to arrival of the first settlers captured
iflow from Crystal Springs. It was 2.4 m wide, 1.8 m deep, and several
min length, and dug using metal wols shaped from iron collected by the
dhianagats from wagons abandoned by Mormon explorers who died in
cath Valley in 1849 (Thompson and West, 1881). Where the Pahranagats
tamed iirigation techniques is unknown; the Spring Valley Shoshone, to
@ northeast, irrigated maize (Jorgensen, 1980) and a Mormon missionary,
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Hamblin, was teaching Indians in southwestern Utah and the Moapa
Nevada, how to irrigate {Corbett, 1952). There doubtless was contact
cen these tribes and it is probable that the Pahranagats learned their
iration techniques from other Indians. , :
According Lo C. L. Hubbs' field notes (Williams and Wilde, 1981), the
~wn native fish fauna of Crystal Springs and its cutflow consisted of
jranagat roundtail chub, Pahranagat speckled dace, White River desert
ers, and Hiko Whiie River springfish. Crystal Springs was stocked with
=Efgem0uth bass by Nevada Department of Fish and Game, probably in
ay 1959 when Nesbitt Lake was stocked. Bass left the spring via the
iffow, did not reproduce, and were not present in February 1961 when
=scon  first collected there. Throughout the 1960s, springlish were
dant in the 28°C spring pools and common in the outflow. Speckled
e were abundant and common carp {Cyprinus carpio) were rare in the
-flow but absent from spring pools. Both roundtail chubs and desert
iickers were absent.
-Since inroduction of shortfin mollies and convict cichlids in the 1970s
illiamns and Wilde, 1981; Courtenay and Deacon, 1982), numbers of both
jngfish (Fig. 5) and speckled dace have declined sharply. Twenty-eight
2p hours of effort in the outflow of Crystal Springs by J. Pedretti on 24
March 1984 resulted in capture of 255 convict cichlids, 10 shortfin mollies,
ad no speckled dace. A few speckled dace were last seen in the outflow by
-M. Baugh (pers. comm. 1983) on 2 November 1983.
other factor that may have contributed to decline of Hiko White River
pringfish in Crystal Springs is periodic manipulation of headpool water
gvels via a control structure into the outfiow channel. When the structure
i closed, water levels in the impoundments rise and outflow is forced into
" IAIIOW irrigation ditch at the southwestern end of the main
impoundment (T. M. Baugh and C. Hubbs, pers. comm. 1983) substantially
ucing flow in the main outflow channel. Vegetation in the southwestern
fitch is sparse, providing little cover. Springfish, however, enter the ditch
when it is flowing,but convict cichlids and shorfin mollies remain in the
mpoundments (T. M. Baugh, pers. comm. 1984). Our observations of this
ind other subspecies of White River springfish indicate that these fishes fare
Yest in flowing spring situations where there has been minimal habitat
isturbance and where introducted fishes are absent.
" Ash Springs.—Of the three spring systems in Pahranagat Valley, Ash
3 4°C) and historically may have been the least
altered. Tt was first the home of the Ash Utes who were hunters rather than
cultivators (Thompson and West, 1881) and later became a stopover for
travelers (Williams and Wilde, 1981).
Qutflows of both Crystal and Ash springs connect seasonally or
periodically to create a southivard flow into the artificial Upper and Lower
Pahranagat lakes (Fig. 1). Pahranagat lakes were at one time a single
impoundment called Dike Lake. It was later divided into upper and lower
sections by USFWS, with the upper “lake” designed as waterfowl habitat.

Pricr to construction of those impoundments, drainage was into Maynard

':lake at the southern end of the valley. Pahranagat lakes contain common

cob
lCY ;
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plack pullheads (Ictafurus melas), largemouth bass, and perhaps white
e (POmOXIS annularis). Maynard Lake is alkaline, now usually dry,
h it formerly contained speckled dace.

shless, althoug
! 1960) recorded fishes of Ash Springs and its outflow

er and Hubbs (
ahranagat roundtail chub, Pahranagat spinedace (Lepidomeda

i5), Pahranagat speckled dace, White River desert suckers, and White
springfish (Crenichthys baileyi baileyt). Gilbert (1893) recorded
ed dace as associated with springfish in the headpool area. Isolation
T headpool from flowing water downstream was probably sufficient to
‘sJiminated dace from there and the spring pools of Crystal Springs.
filler and Hubbs (1960} described Pahranagat spinedace on the basis of
Smens captured in 1938 from the outflow of Ash Springs at two sites,
ely 9.7 km north and south, respectively, of Alamo. They
spinedace were not found near sources of Ash, Crystal, or
springs, and suggested that it shurmed constantly warm water.”
mon carp were present with all native fishes of the Ash Springs
ow in 1938, following its introduction to the Pahranagat lakes area

In 1955, Miller and Hubbs (1960) failed to find any
rings

roximat
cated that

i

des earlier.
hranagat spinedace or White River desert suckers in the Ash Sp

y attributed demise of spinedace and ‘‘probable local

rpation” of suckers to an increase in water temperature from an
rigation ditch, mostly to the presence of large numbers of carp and
isquitofish, and perhaps to establishment of bullfrogs (Rana catesbiana),

ysle!m. The

nother introduced species.
Hubbs and Deacon (1965) reported establishment of newly introduced

<hes in Ash Springs and its outflow, and Courtenay and Deacon (1982)
“eviewed the history of these [ishes over the past two decades. As of 1983,
fishes of the headpool impoundment and its immediate outflow consisted
“only of White River springfish, mosquitofish, shortfin mollies, and convict
chlids (Fig. 6). Relarively small numbers of Pahranagat roundsail chub,
Pahrapagat speckled dace, and springfish are still downstrearn at Burns

Ranch, 10.9 km north of Alamo (Hardy, 1982; Hardy and Deacon, in press).
- Sailfin mollies (Poecilia latipinna), reported from this outflow by Hubbs
{. and Deacon {1965), were not collected there in 1980 (Courtenay and Deacon,
°1989), but a few individuals have been observed by N. Kanim (pers. comm.
1983) over the past two years.

In November 1983, an increase was noted in numbers of springfish in the
headpool and its immediate outflow (Fig. 6). We learned that there had
been a drawdown and subsequent refilling of the downstream recreational
pool during summer 1983. This may have, at least temporarily, improved
springfish habitat by restoring stream flow and causing a downstream
flushing of introduced fishes. Springfish may have responded to improved
habitat and subsequent refilling of the pool more quickly than did
introduced fishes. If so, we expect relative abundance of springfish to
decline as introduced fishes reestablish dominance. Interestingly, the
infrequent water level manipulations in Ash Springs may have the opposite
elfect on resident springfish than the more regular manipulations at Crystal

Springs.



518

- C. b. baileyi
-==- @G, affinis

ASH SPRINGS

P mexicana
-—- C. nigrofasciatum

The Southwestern Naturalist

80

o
©

(= o
g & 2

noy deyy Jed dequinp

vol.3p,

Springs.
‘into €O
L represer
Moary
this spr
'_dace (A

“habitat
“of the

~and Br:
Whil
ufficie
- MVWIL
" nine m
~and fiy
"~ outflov
avery
mb
The
and M
Moa

upper
-to forr




519

Courtenay ¢t al.—-Status of Fishes Along White River

et yalley. —Early packers on the California Trail referred to what is
called Moapa River as the Muddy River and to local Paiutes as the
jans. Kit Carson camped in the valley in 1847 and noted the river
River in his diary. An 1858 map of the New Mexico Territory

d the river as El Rilo Arascoso, meaning “the boggy river” (Fleming,

Addison Pratt, traveled up Moapa River in 1849 and found
e of its headwater springs. In his records, he states, “1 found some fish
e creck much resembling a well known fish in the rivers of New
nglaﬂd. called carp. They bite readily at a hook, the largest of them
sighing near 2 pound.” (Corbett, 1968); this may have been the first record
the Moapa roundtail chub (Gila robusta Spp-)-
The Moapa Valley and environs were settled by Mormeons from Utah in
and West (1881), Hafen and Hafen (1954), Fleming
§7), Corbett (1968), Hulse (1969) and others provided accounts of these
s reported to have settied in the upper
in 1868 in an area with “brooks running through it”
Corbett, 1968), probably referring to spring outflows near Home Ranch.
“Following addition of one degree longitude to Nevada in 1866 and a
ubsequent dispute with Nevada over taxation, Mormons abandoned Moapa
alley in 1871 to return to Utah (Hulse, 196% Elliott, 1973). The arca was
coccupied in 1880 by Mormons who again developed it for agriculture
Hulse, 1969). In recent years, resorts have been developed near some warm
prings. Some spring pools and areas along outilows have been converted
o concrete-lined swimming pools, and 1o aquatic habitats presently
epresent a pristine condition.
Moapa Valley Water District (MVWD) Spring.—Known native fishes of
“this spring (and other headwater springs in upper Moapa Valley) are Moapa
dace {Moapa coriacea) and Moapa White River springfish {Crenichthys
aileyi moapae) {Williams and Wilde, 1981). This site has been altered
- considerably since it was sampled extensively by J. E. Deacon and B. L.
vilson in 1968; a large pool, then present, is now dried. Because this
habitat has been so disturbed and altered, we do not include a comparison
of the 1960s results (Wilson et al., 1966; Deacon and Wilson, 1967; Deacon
© and Bradley, 1972; Cross, 1976) with 1983 trapping data.
X While several springs emerge on this property, only one now has flow
o  .fficient to provide habitat that can be sampled using minnow traps.
© MVWD Spring emerges at 33°C. Between 2126-2330 hrs on 28 July 1983,
nine minnow traps in the spring and its outflow captured eight Moapa dace
- and five springfish. Courtenay and Sada walked the length of the upper
outflow at 1200 hrs on 29 July; no Moapa dace or springfish were seeq, but

a very few mosquitofish and shortfin mollies were ohserved within the first

10 m helow the springhead, the sites of two traps used the previous night.

The USFWS is currently developing a native fish sanctuary for springfish
and Moapa dace at the location of a former resort in the upper valley.

Moapa River at Home Ranch.—Outflows of several headwater springs in
upper Moapa Valley coalesce through what is now mostly agricultural land

# © form upper Moapa River. An undescribed subspecies of roundtail chub,

v ylorman,

=
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along with Moapa dace, Moapa speckled dace (Rhinichghys osiy
moapae), and Moapa White River springfish are the know :
inhabitants of upper Moapa River (Deacon and Bradley, 1972; Cross
Williams, 1978; Williams and Wilde, 1981). Miller and Alcorn '(_'[.91
recorded mosquitofish in the upper river area as carly as 1938, anq Déam
et al. (1964) reported introduction of shortfin mollies in.early 1963, ;
On 29 July 1983, seven seine hauls, covering 200 m of river, Were .y
through upper Moapa River at Home Ranch, immediately upstream f;
the road fording the river. Three springfish, 108 mosquitofish, §3 shor
mollies, and 1 bullfrog were captured. Roundtail chub and Moapa sped
dace, never numerous in recent years, were. taken there by Deacon
recenily as July 1981 and, just downstream, by Courtenay and p. Gregg

November 1981,

Discusston.—~Man’s utlization of spring systems along the pluvia] W]
River has had a long history. We wish we had detailed data abour yg
modifications of these systems, paticularly by early settlers angd subseqy
landowners; unforiunately, such data do not exist to our knowledge. On
might conclude that these systems may have been so modified thy :
Gilbert (1893) failed to find several fishes that once occurred there. :

Early settlers used gravity flow and earthen dams that leaked and was
out with floods, thus not forming permanent barriers, They farmed 5

areas, generally dictated by the amount of water that could be deliver
¥ provided suitable habitat for several nat

Their irrigation canals probabl

fishes.
It is evident, however, that negative impacts have accelerated durin,

past 20 years, and status of native fishes in these systems has dec
dramatically. These impacts may be categorized into alteration or reduction
of habitats to facilitate agriculture and introductions of nonnative species.. s
There have been extnctions and population shifts of native fishes.
Whilte River spinedace and, apparently, White River desert sucker have be
extirpated from Preston Big Spring within the past four years, probably d
o overuse of copper sulfate. Numbers of Preston White River springh
have declined and the population of speckled dace has increas
substantially (Fig. 2).
The same native fishes that historically occupied Preston Big Spring Iso
lived in Preston Town and Lund Town springs. Only Preston White Rivér
springfish, now extremely rare and on the verge of local extirpation, rema
in Preston Town Spring; the three other natives were eliminated by habitt
reduction, disconnection of the confluence with the outflow of Preswon Big
Spring, and an extremely large population of guppies. All native fish
remain present in Lund Town Spring, despite presence of mosquitotish an
guppies (Table ). Preston White Rijver springfish have never hegn;
numerous there but several adults were seen in July 1983, .
In our opinion, the status of White River spinedace and Preston Whi,
River springfish is endangered and these fishes should be so listed.
‘The White River desert sucker is now found only in the flowing portions
of upper White River, Lund Town Spring, and, perhaps, still in Flag-.
Springs. This clearly is a fish of special concern.
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Populations of Moorman White River springlish probably remain
pientiful in all three spring outflows in which it is native (Figs. 4, 5} the
one we did not trap was Moon River Spring. Although Moorman Spring
is in a relatively remote location, its flow pattern was modiflied within the
past two decades, a clear indicaiion thai this habitat, like others along the
piuvial White River, remains vulnerable to perceived needs of the
landowner. Hot Creek Spring outflow is an officially designated refuge for
White River springfish; failure of a downstream control structure in 1974
and the fact that the public does have access to this outflow present some
facior of vulnerability, but certainly not to the exient of privately owned
spring cutflows.

Springs in Pahranagat Valley have a long history of use and
modification. Man’s impact on these springs has been considerable. ‘The
only fishes known to have been common to all three Spring systems were
Pahranagat roundtail chub and Pahranagat speckled dace. Hiko and Crysial
springs hosted Hiko White River springfish and Crystal and Ash spring
outflows contained White River desert suckers; we submit that the last also
probably occupied the outflow of Hiko Spring at one tume. Ash Springs
also contains an endemic, the White River springfish.

All native fishes are gone frorn Hiko Spring (Fig. 4), the apparent result
of impoundment, reduced flow, introduced fishes and the inwoduced
parasitic copepod Lernea. The last 1o disappear was the Hiko White River
springfish, extirpated before June 1967 (Deacon, 1979). This species Is now
restricted to Crystal Springs where its numbers have declined sharply and
it is the only native fish in the spring pools (Fig. 5). The population is very
low. In our opinion, the Hiko White River springfish is on the verge of
extinction and should be immediately listed as endangered, with Crystal
Springs designated as critical habitat. Efforts to reestablish this taxon in
Hiko Spring were being made recently and, if successful, could have
justified reconsideration of this récomnmendation. A tecent introduction of
convict cichlids inte Hiko Spring may .well preclude success of such efforts.

At Ash Springs, White River springfish are present, but in numbers
considerabiy reduced from the early 1960s. There has been a recent, perhaps
transitory, increase in this population, possibly a result of favorable habitat
manipulation during summer 1983 (Fig. 6). Pahranagat roundtail chub and
Pahranagat speckled dace, with extremely few White River springfish, can
be found in low numbers downstrearn at Burns Ranch. Pahranagat
spinedace and White River desert suckers have been extinct in this system
for several decades. The status of Pahranagat roundiail chub is clearly
endangered and, in our opinion with regard to the population decline since
the 1960s, we believe White River springfish should be listed as endangered.
The distinctive Pahranagat speckled dace of Crystal and Ash springs has
also declined alarmingly since the late 1960s and is presently endangered.

The Moapa dace is listed as endangered. The extremely low numbers of
Moapa speckled dace and Moapa roundtail chub sirongly suggest the same
status for these fishes. The Moapa White River springfish is abundant on
the Moapa National Wildlife Refuge and in a few other local springs; its
status probably is best defined as threatened.
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