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ABSTRACT

Thedistribution, abundance and status of the Virgin spinedace (Lepidomeda

wereassessed in the Virgin River Drainage in Utah. Sampling was conducted by the Utah Division of Wildlife
Resour ces with assistance from other agencies and individuals during six field sampletrips between September
1986 and January 1990. These six field investigations wer e designed to assess upstream and downstream
distribution of the speciesin each tributary, approximate abundances with population estimates where possible,
and to identify possiblethreats. Theresults of these investigations were compared with past collections and
studiesto determine habitat losses and areas of population decline, and to assessthe current status of the
Species.

Thehistoric distribution of theindigenous Virgin spinedaceisnot well documented, but based on past
collectionsand pre-existing habitat conditions, it was probably common to abundant throughout most of the
clear streamsand tributaries of the Virgin River aswell asin upper reaches of the mainstem. Presently,
Virgin spinedace are found in portions of ninetributariesor subtributaries of the Virgin River including
Beaver Dam Wash, Santa Clara River (and M oody Wash), Ash Creek, La Verkin Creek, North Creek, North
Fork Virgin River, and East Fork Virgin River (and Shunes Creek). They are also found in the upper Virgin
River above La Verkin, and incidentally in the lower mainstem from the confluence of Ash and La Verkin
creeksto Mesquite, Nevada. We estimate that the original range of the Virgin spinedace in Utah of 143.9
miles of stream has been reduced by 40% to 87.0 miles. In addition to thisloss, existing and impending water
developments, water degradation and exotic speciesthreaten to further depletethe distribution and abundance
of the species. Of 13 populations, noneis consider ed secur e and totally free of man-imposed threats. Three
populations are consider ed good with existing threats, six are showing evidence of decline with persistent
threats, and one (Santa Clara River) is showing a rapid decline and isin danger of extirpation. The
populationsin Magotsu Creek, Quail Creek, and Leeds Creek are extirpated.

Thefactorsthat threaten the survival of the Virgin spinedace are insidious and difficult to control.
Most are associated with water diversions, degraded water quality, and exotic species. Some habitats have been
inundated by damsor physically altered beyond repair, while other s have been so degraded that rehabilitation
would take years and many corrective measures. There are however, a number of occupied habitatsthat can
be made mor e secure with practical management practices. The population at Lytle Ranch, for example,
should be secured from a possible invasion of largemouth bassin case of a flood from Nordin Ranch on the
East Fork of Beaver Dam Wash; bass are abundant in two small ponds and numerousin the stream. If these
can be eliminated from this area, the East Fork of Beaver Dam Wash would be a desireable place to introduce
Virgin spinedace. The population at L ytle Ranch can be further secured by preventing additional water
diversionswithin the Lytle Ranch Preserve. Beaver populationsin thisarea should be controlled to reduce
the amount of habitat conversion from flowing stream to impoundment. Also, the population of Virgin
spinedacein La Verkin Creek can be augmented by introducing the species above a series of falls. Thearea
should be further sampled to assess habitat and the presence and abundance of non-native species.

TheVirgin spinedaceis currently a candidate species, category 2, under the Endanger ed Species Act
of 1973, asamended. Although this status does not offer federal protection, it is classified asthreatened by
the Utah Division of Wildlife Resources. The 40% reduction in distribution within Utah and its appar ent
continued decline with impending threats may warrant proposing the Virgin spinedace as threatened under
the Endangered Species Act of 1973. Continued investigations ar e needed to deter mine the biological
vulnerability and threatsto this unique species. Accordingly, a monitoring program should be developed for
the Virgin spinedace to regularly estimate population sizes and assesstrends.
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INTRODUCTION

The Virgin spinedace (Lepidomeda mollispinis mollispinis) is endemic to the Virgin River Drainage,
atributary of the Colorado River (Figure 1). It is a'candidate species, category 2, under the Endangered
Species Act of 1973, as amended, and as such receives no federal protection. It is further classified as
‘threatened' by the Utah Division of Wildlife Resources (UDWR) and by the American Fisheries Society in
the states of Utah, Nevada and Arizona (Williamset ~ 1989).

The precise historic distribution of the Virgin spinedace is unknown, but it was probably once
abundant throughout most of the clear tributaries of the Virgin River and in some mainstem reaches (Holden
1977). Declines in distribution and abundance have occurred since the 1930's (Cross 1975), and may be
accelerated by recent and current water devel opment and habitat encroachment. Reasons for decline are
identified as (1) dewatering from diversions and dam structures, (2) habitat alteration from agricultural and
livestock practices, (3) diminished water quality from agricultural and municipal developments, (4) introduction
of non-native species, and (5) inundation of habitat by reservoirs.

The purpose of this report isto integrate historic and recent findings on the distribution and
abundance of the Virgin spinedace to assess the current status of the speciesin Utah. This report incorporates
findings from literature and compare historic information with the results of six field investigations by UDWR
from 1986 to 1990. Sampling was conducted during the following periods: (1) September 23-24, 1986, (2)
October 14-17, 1986, (3) November 11-14, 1986, (4) June 24-25, 1987, (5) July 6-10, 1987, and (6) January 9-
14, 1990.

SPECIES DESCRIPTION

The Virgin has asilvery body with a brassy sheen and light sooty blotches on the sides
(Photo 1). The bases of the paired fins are reddish-orange. The species has a well-scaled body, terminal

Photo 1. Virgin spinedace mollispinis) from the L ytle Ranch diversion of Beaver
Dam Wash, Utah. Total length = 97 mm, Weight = 10 g. Photo by R.A. Valdez.
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Figure 1. Known distribution of Virgin spinedace in the Virgin River Drainage.
Shaded areas represent presently occupied habitat.







mouth, and arounded head and belly (Sigler and Miller 1963). The dorsal fin hastwo anterior hard spiny
rays, and originates sightly behind theinsertion of the pelvic fins. There are eight dorsal raysand usually nine
anal raysthat vary from eight to ten. The species has 77 to 91 scales on thelateral line, and the pharyngeal
teeth arein two rowsand typically number 2, 5-4, 2.

The Virgin spinedace is one of three genera of a unique, endemic tribe of western cyprinids, the
Plagopterini (Miller and Hubbs 1960). Thetribe Plagopterini is characterized by the presence of two anterior
hard spiny raysin the dorsal fin and is comprised of three genera: Meda, Plagopterus, and Lepidomeda. Meda
and Plagopterus are monotypic genera and arerepresented by the spikedace (Meda fulgida) and the woundfin
(Plagopterus argentissimus). The genusLepidomeda isrepresented by four species: White River spinedace (L.
albivallis), Little Colorado spinedace (L. vittata), Pahranagat spinedace (L. altivelis), and Virgin spinedace (L.
mollispinis mollispinis) aswell as the subspecies Big Springs spinedace (L mollispinis pratensis) (Hubbs and
Miller 1960, Robbinset al. 1980). The spikedace and the Little Colorado spinedace are listed as 'thr eatened'
under the Endangered Species Act of 1973, as amended, and the woundfin and White River spinedace are
listed as'endangered', while the Virgin spinedaceisa'candidate’. The Big Springs spinedace and Pahranagat
spinedace ar e consider ed extinct (Hubbs and Miller 1960).

L epidomeda from the Virgin River wasfirst referred to asL. vittata (Tanner 1932, Eddy 1957, Moore
1957, Davis 1962). Miller (1952) recognized it as distinctive (Lepidomeda sp.) and Miller and Hubbs (1960)
described it asa new species with subspecific designations.

LIFE HISTORY

Thelife history of the Virgin spinedace was described by Rinne (1971). The species generally matures
after thefirst year of lifeand livesonly threeyears. It reaches a maximum size of about 125 mm standard
length (SL), and the greatest proportion of most populations usually consists of young-of-the-year (YOY) and
oneyear old fish.

Virgin spinedace are difficult to age with the use of scales and oper cula because the mild climate of
their southwest habitat provides nearly continuous growing conditions. Rinne (1971) found that age group
0 fish were up to 55 mm SL, age group | fish were55to 76 mm SL, age group |1 fish were 76 to 85 mm SL,
and age group III fish were over 85 mm SL Although Miller and Hubbs (1960) stated that L. mollispinis
mollispinis seldom exceeds 88 mm SL, Rinne (1971) found a maximum size of 128 mm SL Most mortalities
occur in summer and winter of thefirst two years of life.

Sexual dimor phism isnot apparent in L. mollispinis mollispinis (Rinne 1971). Some exter nal features
enable distinction of sexes during the peak spring spawning period. Females are more robust and plump with
theregion near the vent swollen and the ovipositor a reddish color, while males usually remain more
streamlined. Tuberculation occurs sporadically in both sexes, primarily on the head and sometimes on the
body of older ripe males. The degree of spawning coloration varies but larger individualstend to be more
spectacular. Both sexes exhibit a bright, iridescent, r eddish-or ange color along the base of the lower caudal
lobe, the pelvic fin bases, and sometimes the pectoral fin bases. An orange spot is located high on the lateral
part of the body immediately behind the operculum. Although females are usually larger than males, sizeis
not areliable distinguishing featur e because of variation in size at maturity.

Rinne (1971) reported spawning by Virgin spinedace from April to June at mean daily water
temperaturesof 13 to 17°C with maximum temperatures of 21°C. Spawning occurred at the downstream
shallow end of deep poolsover gravel and sand substratein water depths of 15to 30 cm (6-12 inches). A
small group of males patrolled the shallow area and conver ged on single females asthey emerged from the
deeper portions of the pool. The females deposited their eggsin the shallow downstream end of the pool and
several malesfertilized the eggs. The most impor tant environmental factor s controlling timing of spawning
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wer e photoperiod and temperature. Virgin spinedace gener ally have a single annual spawning season lasting
throughout the spring (April-June) Rinne (1971) found that one year old fish had the lowest mean relative
fecundity with an aver age of 459 eggs, while two year-olds averaged 788 eggs, and three year olds averaged 693
eggs per female. Although females of age groups |11 and 111 produced a greater number of eggs than age group
I, agegroups!l and |11 often represented lessthan 10% of the population.

ECOLOGICAL REQUIREMENTS

Ecological requirements of the Virgin spinedace wer e described by Rinne (1971) and habitat suitability
index curvesfor depth, velocity and substrate were developed by Hardy et al. (1989) in a detailed analysis of
population dynamics of the fishes of the Virgin River. These studies and those by Deacon and Rebane (1989)
show that Virgin spinedace prefer clear, cool flowing streams comprised of pools, runs and riffles. Rinne
(1971) found that poolswere most often used, particularly those offering some form of cover such as under cut
banks, small bouldersor lodged debris. Heavily shaded poolswer e occupied less often. Deacon and Rebane
(1989) found similar use of poals, but the degree of usevaried by stream. In Beaver Dam Wash, for example,
Virgin spinedace avoided the deeper beaver pondsin favor of runs, probably to avoid the mud-silt substrate,
absence of cover, lower dissolved oxygen, and lack of drifting food. They also found that Virgin spinedacein
Beaver Dam Wash occurred in narrow, shallow runsin areaswith high velocity but with large amounts of
emergent and riparian vegetation to buffer the current. Virgin spinedace in the North Fork used quiet pools
produced by bouldersand cobble rockfalls. Deacon and Rebane (1989) reported that Virgin spinedace mostly
utilized depths between 0.9 and 91 cm, velocities between 0.3 and 3.0 feet per second, and sand, gravel, and
less commonly cobble substrates. They most often occurred near a shear zone between low and high velocities
in cover such asundercut banks, vegetation, debrisor large boulders. Hardy et al. (1989) found similar habitat
utilization.

Rinne (1971) reported that Virgin spinedace usually maintain equilibrium in the midwater portion
of the stream wherethey riseto the surfaceto inspect and feed on floating material, primarily Diptera,
Coleoptera, plant material and organic debris. Larval formsdominated thefirst two categoriesand therelative
amount of each category eaten was dependent on season and size of fish. Rhine (1971) also found that insects
wer e utilized asthey wer e available and most common, which wasin the spring and summer. The fish were
in poorest condition when plant material wasthe main food, indicating that insect availability was probably
one of the most important factors regulating spawning and growth of fish.

Critical thermal maxima and thermal preferenda indicate that Virgin spinedace have a low thermal
lability that correspondswell to distribution and abundancein streams (Deacon et al. 1987). An upper
preferendum of 23.1°C correspondsto its greatest abundancein lower tributariesand the upper mainstem of
the Virgin River. More downstream occurrences are primarily associated with cool inflows such astributaries
and springs.

SPECIESCOMMUNITY COMPOSITION AND INTERACTION

Thermal preferenda studies of the six native fishes of the Virgin River (woundfin, Plagopterus
argentissimus; \/irgin River roundtail chub, Gila robusta seminuda; Virgin spinedace, Lepidomeda mollispinis
mollispinis; speckled dace, Rhinichthys osculus; desert sucker, Catostomus clarki; and flannelmouth sucker,
Catostomus latipinnis) reveal that these speciesare " thermal generalists' but respond opportunistically when
preferred thermal situations are encountered (Deacon et al. 1987). Although all six species were observed in
temperaturesof 10to 34°C, except for desert sucker and speckled dace, optimal thermal niches wer e defined
for each species. Speckled dace, with the lowest (coolest) temper atur e preferendum are found highest in the
watershed in cool, clear tributariesor springs. Virgin spinedace with the next highest temperature
preferendum prefer dightly warmer water and are found more downstream in lower tributariesand the upper
mainstem. Flannelmouth sucker havethe highest (warmest) temperature preferendum and are found in
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warmer areas throughout the middleto lower reaches of the system.

Although temperature tolerance and preferenda appear to correspond well to distribution of the
Virgin River fishes, other factorsare also important in niche partitioning such asfood, space and other
resour ces (Deacon et al. 1987, Cross 1975, Hardy et al. 1989). Theintroduction of non-native speciesinto the
system has caused direct interactions with native species when these share similar temper ature and habitat
requirements. Rinne (1971) reported that the Bonneville redside shiner (Richardsonius balteatus hydrophlox)
posed the greatest threat to L. mollispinis mollispinis through direct competition resulting in areduction in
fecundity dueto food shortage. Redside shiner have not been reported recently in the Virgin River Drainage,
and their decreasein numbersis unexplained. Predation by brown trout (Salmo #rutta) may also be occurring
in upper reaches of the distribution of the Virgin spinedace, and predation by largemouth bass (Micropterus
salmoides) may be occurring in lower reaches. In 1986, thered shiner (Notropis lutrensis) invaded the lower
Virgin River resulting in a decline of woundfin and posing a threat to the Virgin spinedace.

SAMPLE SCHEME

UDWR conducted six field trips from September 1986 to January 1990 to deter mine the distribution
and relative abundance of the Virgin spinedace in the Virgin River Drainage, and to assess the status of the
speciesin Utah. Various agencies and individuals assisted in the field work. The last of thefield tripswas
a 9-day cooper ative effort with BIO/WEST, I nc. during January 8-16, 1990, that included sampling of 23 sites
primarily in Beaver Dam Wash, Moody Wash, Magotsu Creek, and the upper Santa Clara River. The purpose
of thisfield investigation was to fill data gapsfor areasthat had not been previously visited or sampled, and
to determinedistribution of Virgin spinedace in certain drainages. Although minimum streamflowsin this
region of Utah generally occur August through October, flow conditions observed in mid-January, 1990,
approximated minimum flows because of the dry winter. Thus, the distribution of fish at that time probably
reflected minimum range.

Various gear typeswere used to samplethe Virgin River drainage. Backpack electrofishing gear (110-
volt Coffelt BP-1C, BP-4) was commonly used in flowing stream habitats to assess distribution and in multiple
catch effortsto estimate relative abundances. Ten and 15-foot seines with 1/4-inch mesh were used in pools
and the mor e quiescent habitatsto assess distribution and species composition. Also, bank electrofishing gear
(110-volt Coffelt VVP-2C) was used in portions of themain Virgin River to assess distribution and species
composition aswell asto attempt estimates of relative abundance. All Virgin spinedace were measured,
weighed, and released, and all other species were enumerated and samples wer e weighed and measur ed.

Tables 1 and 2 are provided to itemize sample station locations and sample siteswith fish collected.
Each sample station isidentified with a unique number (e.g. I-1, 1-2, etc.) that corresponds to locations shown
on maps provided later in thisreport. Quadrangular map names and coor dinates (7.5-minute USGS maps)
areprovided to assist other investigatorsin locating these sample stations. Station location descriptionsare
also provided to relate locationsto known or readily identifiable landmarks.

Thisreport emphasizes the status of the Virgin spinedace. It providesinformation on distribution,
abundance, and threatsto the speciesin each stream of the Virgin River Drainage and comparesthis
information with past collections. Upstream and downstream distribution points may not be definitively
assessed for some streams and ar e identified as data gaps for futureinvestigationsto confirm, update and
refine. Population estimates of Virgin spinedace are provided for fourteen populationsin ninetributaries
based on two-catch population estimates and expanded for representative reaches.
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Table 1. L ocations of sample stationsin tributaries of the Virgin River, Utah, identified on Figures
2,4,5, and 6.
Station Quad Map
No. L ocation Description Coordinates
SAMPLE TRIP | September 23-24, 1986.
[-1 Beaver Dam Wash, 8.9 mi. above Motoqua Doc's Pass
(cable acrossroad) T39S, R20W, S7
1-2 Beaver Dam Wash, 6.9 mi. above Motoqua Doc's Pass
T39S, R20W, S20
1-3 Beaver Dam Wash, 4.4 mi. above Motoqua M otoqua
T39S, R19W, S32
14 Beaver Dam Wash, 2.4 mi. above Motoqua Motoqua
T40S, R19W, SH
IS5 Beaver Dam Wash, Lytle Ranch Scar ecr ow Peak
T42S, R19W, S7, SW 1/4
1-6 Santa Clara River, 1.5 mi. above Gunlock Dam Gunlock
T40S, R17W, S28
1-7 Santa Clara River, 2.2 mi. above Gunlock Dam Veyo
T40S, R17W, S22
1-8 Santa Clara River, immediately below Baker Central West
Reservoir Dam T39S, R16W, S22
19 Santa Clara River, road crossing above Baker Central West
Reservoir Dam T39S, R16W, S22
1-10 Moody Wash, 7.35 mi. above Gunlock Dam Veyo

SAMPLE TRIP Il October 14-17, 1986

11-2

11-3
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La Verkin Creek, Hwy. 17 bridge crossing

La Verkin Creek, above end of road on
Jones property

La Verkin Creek, 350 yds. above Jones Diversion

T40S, R17W, S2, SE 1/4

Hurricane
T41S, R13W, S14, SE 1/4

Hurricane
T41S,R13W, S11,SW 1/4

Hurricane
T41S,R13W,S11,SW 1/4



Table 1 Continued

Station Quad Map
No. L ocation Description Coordinates
SAMPLE TRIP HI November 11-14, 1986
Ash Creek, across from flat-r oofed wood house Hurricane

1112

111-3

111-4

111-5

111-6

111-7

111-8

19

[11-10

[1-12

[1-13

111-14

111-15
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Ash Creek, below Gedman property fence
Ash Creek, 350 yds. below concrete spring apron
North Creek, adjacent to top end of

Sunset Ranch

North Creek, 2nd Hwy. bridge crossing below
Sunset Ranch

North Creek, below lower field, 1.2 mi.
above Hwy.

Virgin River, North Fork, bridge crossing at
Watchman Camp

Virgin River, North Fork, acrossfrom campground
Virgin River, North Fork, across from campground
Virgin River, East Fork, end of road on

Jim Tree'sproperty

Virgin River, East Fork, end of road on
Jim Tree'sproperty

Virgin River, East Fork, end of road on
Jim Tree'sproperty

Virgin River, East Fork, end of road on
Jim Tree'sproperty

Virgin River, East Fork, above Park
boundary through Tree's

Virgin River, East Fork, above Park
boundary through Tree's

T41S, R13W, 811

Hurricane
T41S, R13W, S2

Hurricane
T41S, R13W, S2

The Guardian Angels
T40S, R11W, S32
Virgin

T41S, R12W, S12
Virgin

T41S, R12W, S23

Springdale East
T415, R 10W, S28

Springdale East
T41S, R10W, S21

Springdale East
T41S, R10W, S21

Springdale West
T42S, R10W, S5

Springdale West
T42S, R10W, S5

Springdale West
T42S, R10W, S5

Springdale West
T42S, R10W, S5

Springdale East
T42S, RIOW, S2

Springdale East
T42S, R10W, S2



Table 1. Continued

Station Quad Map
No. Location Description Coordinates
111-16 Virgin River, East Fork, above Park Springdale East
boundary through Tree's T42S, RIOW, S2
111-17 Virgin River, East Fork, above Park Springdale East
boundary through Tree's T42S, RIOW, Si
111-18 Virgin River, East Fork, above Park Springdale East
boundary through Tree's T42S, RIOW, Si
111-19 Virgin River, East Fork, above Park Springdale East
boundary through Tree's T425, RIOW, Si
111-20 Virgin River, East Fork, above Park Springdale East
boundary through Tree's T42S, RIOW, Si
111-21 Virgin River, East Fork, adjacent to Springdale West
Tree's garden plot T42S, R 10W, S5
111-22 Virgin River, East Fork, adjacent to Springdale West
Tree's garden plot T42S, RIOW, S5
111-23 Virgin River, East Fork, adjacent to Springdale West
Tree's garden plot T42S, RIOW, S5
111-24 Virgin River, East Fork, adjacent to Springdale West
Tree's garden plot T42S, RIOW, S5
111-25 Virgin River, East Fork, adjacent to Springdale West
Tree's garden plot T42S, RIOW, S5
111-26 Virgin River, East Fork, adjacent to Springdale West
Tree's garden plot T42S, RIOW, S5
111-27 Virgin River, East Fork, adjacent to Springdale West
Tree's garden plot T42S, RIOW, S5
111-28 Virgin River, East Fork, adjacent to Springdale West
Tree's garden plot T42S, RIOW, S5
111-29 Virgin River, East Fork, adjacent to Springdale West
Tree's garden plot T42S, RIOW, S5
111-30 Virgin River, East Fork, adjacent to Springdale West
Tree's garden plot T42S, R10W, S5
PR-197-1 1M1
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Table 1. Continued

Station Quad Map
No. L ocation Description Coordinates

111-31 Virgin River, East Fork, adjacent to Springdale West

Tree'sgarden plot T42S, R10W, S5
111-32 Virgin River, 1.1 mi. above Virgin

North Creek bridge T41S, R12W, S25
111-33 Virgin River, 1.1 mi. above Virgin

North Creek bridge T41S, R12W, S25
111-34 Virgin River, 1.1 mi. above Virgin

North Creek bridge T41S, R12W, S25
111-35 Virgin River, 1.1 mi. above Virgin

North Creek bridge T41S, R12W, S25
111-36 Virgin River, 1.1 mi. above Virgin

North Creek bridge T41S, R12W, S25
111-37 Virgin River, 1.1 mi. above Virgin

North Creek bridge T41S, R12W, S25
111-38 Virgin River, 1.1 mi. above Virgin

North Creek bridge T41S, R12W, S25
111-39 Virgin River, 1.1 mi. above Virgin

North Creek bridge T41S, R12W, S25
111-40 Virgin River, 1.1 mi. above Virgin

North Creek bridge T41S, R12W, S25
111-41 Virgin River, 3.8 mi. above Virgin

North Creek bridge T41S, R11W, S31
111-42 Virgin River, 3.8 mi. above Virgin

North Creek bridge T41S, R11W, S31
111-43 Virgin River, 3.8 mi. above Virgin

North Creek bridge T41S, R11W, S31
111-44 Virgin River, 3.8 mi. above Virgin

North Creek bridge T41S, R11W, S31
111-45 Virgin River, 3.8 mi. above Virgin

North Creek bridge T41S, R11W, S31
PR-197-1 1/91
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Table 1. Continued

Station Quad Map
No. L ocation Description Coordinates
111-46 Virgin River, 3.8 mi. above Virgin
North Creek bridge T41S, R11W, S31
111-47 Virgin River, 3.8 mi. above Virgin
North Creek bridge T41S, R11W, S31
111-48 Virgin River, 3.8 mi. above Virgin
North Creek bridge T41S, R11W, S31
111-49 Virgin River, at Grafton, 6.6 mi. Springdale West
above North Creek bridge T42S, R11W, S3
111-50 Virgin River, at Grafton, 6.6 mi. Springdale West
above North Creek bridge T42S, R11W, S3
111-51 Virgin River, at Grafton, 6.6 mi. Springdale West
above North Creek bridge T42S, R11W, S3
111-52 Virgin River, at Grafton, 6.6 mi. Springdale West
above North Creek bridge T42S, R11W, S3
111-53 Virgin River, at Grafton, 6.6 mi. Springdale West
above North Creek bridge T42S, R11W, S3
111-54 Virgin River, at Grafton, 6.6 mi. Springdale West
above North Creek bridge T42S, R11W, S3
111-55 Virgin River, 10 mi. above Springdale West
North Creek bridge T42S, R11W, 51
111-56 Virgin River, 10 mi. above Springdale West
North Creek bridge T42S, R11W, S1
111-57 Virgin River, 10 mi. above Springdale West
North Creek bridge T42S, R11W, S1
111-58 Virgin River, 10 mi. above Springdale West
North Creek bridge T42S, R11W, 51
111-59 Virgin River, 10 mi. above Springdale West
North Creek bridge T42S, R11W, S1
111-60 Virgin River, 10 mi. above Springdale West
North Creek bridge T42S, R11W, S1
PR-197-1 1M1
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Table 1. Continued

Station Quad Map
No. L ocation Description Coordinates

111-61 Virgin River, bridge crossing Hurricane

at top of Gorge T41S, R13W, S27
111-62 Virgin River, bridge crossing Hurricane

at top of Gorge T41S, R13W, S27
111-63 Virgin River, bridge crossing Hurricane

at top of Gorge T41S, R13W, S27
111-64 Virgin River, bridge crossing Hurricane

at top of Gorge T41S, R13W, S27
111-65 Virgin River, bridge crossing Hurricane

at top of Gorge T41S, R13W, S27
111-66 Virgin River, bridge crossing Hurricane

at top of Gorge T41S, R13W, S27
111-67 Virgin River, bridge crossing Hurricane

at top of Gorge T41S, R13W, S27
111-68 Virgin River, bridge crossing Hurricane

at top of Gorge T41S, R13W, S27
111-69 Ye-mi above Jim Treediversion Springdale East

SAMPLE TRIP 1V June 22-25, 1987

IvV-1

V-2

V-3

V-4

PR-197-1 1/91
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Santa Clara River, above Jacob Hamlin home
Santa Clara River, 3000 W. Chapd St.

Santa Clara River, Lava Flow Road crossing
Santa Clara River, Bloomington Hwy. bridge
Santa Clara River, Bloomington Golf Course
Santa Clara River, 40 yds. above

Gunlock Dam gage

La Verkin Creek, 400 yds. below

upstream waterfall

11

T42S, R10W, S11

St. George
T42S, R16W, S16, W 1/2

St. George
T42S, R16W, S16, S1/2

St. George
T42S, R16W, S27, NW 1/4

St. George
T42S, R16W, S27, E 1/2

St. George
T43S, R16W, 51

Gunlock
T40S, R17W, S28

Hurricane
T41S, R13W, S12, NW 1/4



Table 1. Continued

Station Quad Map
No. L ocation Description Coordinates
SAMPLE TRIPV July 6-10, 1987
V-1 Santa Clara River, 75 yds. above Veyo Spring Veyo
picnic tables T40S, R16W, S6
V-2 M oody Wash, 0.8 mi. below Veyo Springs Veyo
road crossing T40S, R17W, S2, SE 1/4
V-3 Virgin River, North Fork, above Angels Landing Temple of Sinawava
T41S, R10W, S3
V-4 Virgin River, North Fork, serviceroad bridge Springdale East
to Park housing T41S, R10W, S21
V-5 Virgin River, North Fork, river mile 33.9 Straight Canyon
T39S, R8W, S7
V-6 Virgin River, North Fork, river mile 29.5 Straight Canyon
T39S, R9W, S13
V-7 Virgin River, North Fork, river mile 27.2 Straight Canyon
T39S, ROW, S26
V-8 Stout Creek, East Fork Site #1 Long Valley Junction
T39S, R7W, S36
V-9 Virgin River, East Fork, 1 mi. upstream from Springdale East
lower Zion Park boundary T42S, R10W, S1
V-10 Virgin River, East Fork, 0.6 mi. above Zion Springdale East
Park boundary T42S, R10W, S1
V-11 Virgin River, East Fork, 200 yds. above diversion Mount Cannel
below Mt. Cannel Jct. T41S, R7W, S30
V-12 Virgin River, East Fork, below gaging station Mount Cannel
T41S, R7W, S30
V-13 Virgin River, East Fork, 250 yds. below 2nd bridge Springdale East
onTrees T42S, R10W, S5
V-14 Shunes Creek, Station #1 Springdale East
T42S, R10W, S11
PR-197-1 1/91
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Table 1. Continued

Station Quad Map
No. Location Description Coordinates
SAMPLE TRIP VI January 9-14, 1990
VI-1 Beaver Dam Wash, East Fork, 0.5 mi. below Maple Ridge
Bull Canyon T39S, R18W, S9, S 1/2
VI-2 Beaver Dam Wash, East Fork, 1.5 mi. above Motoqua
Nordin Ranch T39S, R19W, S34, E 1/2
VI-3 Beaver Dam Wash, East Fork, 0.6 mi. above Goldstrike
Goldstrike T39S, R18W, S17,E 1/2
Vi-4 Beaver Dam Wash, East Fork, 0.8 mi. above Goldstrike Goldstrike
T39S, R18W, S17, E 1/2
VI-5 Beaver Dam Wash, Lytle Ranch Water Diversion, Scarecrow Peak
0.7 mi. above Lytle Ranch T42S, R20W, S7, NW 1/4
VI-6 Beaver Dam Wash, 1.0 mi. above Lytle Ranch Scarecrow Peak
T42S, R20W, S6, SW 1/4
VI-7 Beaver Dam Wash, 1.3 mi. above Lytle Ranch Scarecrow Peak
immediately above ranch diversion T42S, R20W, S6, W 1/2
VI1-8 Beaver Dam Wash, 1.6 mi. above Lytle Ranch Scarecrow Peak
T42S, R20W, S6, NW 1/4
VI-9 Moody Wash at confluence with Magotsu Creek Veyo
T39S, R17W, S36,SW1/4
VI-10 Moody Wash, 3.0 mi. above Magotsu Creek at Central West
dirt road crossing, directly beneath double T39S, R17W, S23, N 1/2
powerlines.
VI-i1 Cove Wash, 5.5 mi. above Moody Wash at campground Maple Ridge
from Veyo Shoal Creek Road, 9.3 mi. north of Veyo T39S, R17W, S8, E 1/2
VI-12 Moody Wash, 8 mi. above Magotsu Creek, 2 mi. above Maple Ridge
Racer Canyon where pack trail intercepts Moody Wash 138S, R17W, S32, NW1/2
VI-13 Magotsu Creek, 2 mi. above Moody Wash 1/2 mi. below Veyo
Bingham Ranch House T39S, R16W, S30, NW1/4
VI-14 Beaver Dam Wash, Beaver Dam State Park below Doc's Pass
Schroeder Reservoir T5S, R71E, S21,S 1/2
PR-197-1 1/91
BIO/WEST, Inc. 13



Table 1. Continued

Station Quad Map
No. L ocation Description Coordinates

VI-15 Beaver Dam Wash, 1.5 mi. below Nevada-Utah Doc's Pass

stateline, 0.2 mi. below road end T38S, R20W, S25, E1/2
VI-16 Beaver Dam Wash, 1.1 mi. above Holts Cabin Doc's Pass

at Deep Canyon, 9.6 mi. above Motoqua Road T39S, R20W, S1, SE 1/4
VI-17 Beaver Dam Wash, 3.0 mi. below Holts Cabin Docs Pass

0.3 mi. below Slaughter Creek, 5.5 mi. above T39S, R19W, S20,SW 1/4

M otogua Road
VI-18 Santa Clara River, 0.7 mi. below Gunlock Dam Shivwits

T41S, R17W, S7,S1/2

VI-19 Moody Wash, 0.9 mi. below Ford, 100 yards above Veyo

Cottonwood Wash T40S, R17W, S11, NW 1/4
VI1-20 Santa Clara River, 1.0 mi. below State Highway 91 St. George

crossing on Shivwits Indian Reservation T41S, R17W, S35, W 1/2
VI-21 Santa Clara River, upstream of State Highway 91 St. George

crossing on Shivwits Indian Reservation, 5.5 mi. T41S, R17W, S34, N 1/2

north of Santa Clara City
VI-22 Magotsu Creek, 1.0 mi. above Moody Wash Veyo

T39S, R17W, S36,NE 1/4

VI-23 Santa Clara River, 2.3 mi. above Baker Reservoir, Central East

upstream of road crossing south of Central T38S, R16W, S11, S 1/2
PR-197-1 1M1
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Table 2. Recent collections of Virgin spinedace and associated species by UDWR In the Virgin River Drainage.
AREA SPECIES'
COLLECTORS DATE LOCATION (STATION NO.) SAMPLED VvSD SO DS MS FM BRTBKT RBT CT RBXxCT GS LMB CP CRAY
Beaver Dam Wash
Radant 09-24-86 8.9 mi above Motogua 75yds 25' X
(cable acrossroad) (I-1)
Radant 09-24-86 6.9 mi above Motogua (I-2) 30yds 11° X
Radant 09-24-86 4.4 mi above Motogua (1-3) 25yds 4°
Radant 09-24-86 2.4 mi above Motogua (1-4) soyds 62
Radant 09-24-86  LytleRanch (I-5) x
Valdez et al. 01-10-90 0.7 mi above Lytle Ranch 73ft 45' 7 9 1
(irrigation canal) (VI-5)
Valdez et al. 01-10-90 1.0 mi above Lytle Ranch (VI-6) 154 ft_ 9 50 13
Valdez et al. 01-10-90 1.3 mi above Lytle Ranch (VI-7) 240 ft 9"
Valdez et al. 01-11-90 1.6 mi above Lytle Ranch (VI-8) 132 ft 241 217 54
Knight, McKay 01-12-90 1.0 mi below Dam (VI1-14) 120t 0 17 3 9
Knight, McKay 01-12-90  Just above Narrows (VI1-15) 70ft 21 3 19
Valdez et al. 01-13-90 5.5 mi above Motogua (VI1-17) 196 ft 64 4 82
Valdez et al. 01-13-90 9.6 mi above Motogua (V1-16) 195 ft 3 90 7 1
East Fork Beaver Dam Wash
Valdez et al. 01-9-90 0.5 mi downstream from Bull Canyon 250 ft o 105 110 -
(Daggett Flat Road Crossing) (VI-1)
Valdez et al. 01-9-90 1.5 mi above Nordin Ranch (VI-2) 30 ft 0 7 3 2
Valdez et al. 01-9-90 0.6 mi above Goldstrike (VI-3) 100 ft 0 32 10
Knight, McKay 01-9-90 0.8 mi above Goldstrike (V1-4) 0°
Santa Clara River
Radant, Hickman 09-23-86 1.5 mi above Gunlock Dam (I-6)
Radant, Hickman 09-23-86 2.2 mi above Gunlock Dam (I-7) X X
Radant, Hickman 09-23-86  Immediately below Baker Res. Dam (1-8)
Radant, Hickman 09-23-86  Road crossing above Baker Res. Dam (1-9)
Radant, Archer 06-24-87  Above Jacob Hamlin home (IV-1)
Radant, Archer 06-24-87 3000 W. Chapd St. (1V-2)
Radant, Archer 06-24-87  Lava Flow Road crossing (1V-3) 0
Radant, Archer 06-24-87  Bloomington hwy. bridge (1V-4) 0 X x
Radant, Archer 06-24-87  Bloomington Golf Course (1V-5) 2¢
Radant, Archer 06-25-87 40 yds above Gunlock Dam gage (IV-6) 240 ft 147° 817 270 1
Radant, Holden, Deacon 07-10-87 75 ydsabove Veyo Spring picnic tables (V-1) 100 ft 10 2 4 1
Valdez et al. 01-13-90 0.7 mi below Gunlock Reservoir (VI-18) 150 ft 0 67
Valdez et al. 01-14-90 1.0 mi below hwy. 91 road crossing (VI-20) 200 ft 0 64 21
PR-197-1 1/91
BIO/WEST, Inc. 15



Table 2. Continmed

ADRE A
SPECTRS™
COLLECTORS DATE LOCATION (STATION NO.) SAMPLED VSD SO 1)8 MS FMBRT BET RBT CT RBCT GS LMB CPCRAY
Valdez et al. 01-14-90  First hwy. 91 crossing 250 ft 0
North of Santa Clara (V1-21)
Valdez et al. 01-14-90 2.3 mi above Baker Dam (VI-23) 250 ft 0 65
Mood Wash
Radant, Holden, Deacon 07-10-87 0.8 mi below Veyo Springs 155 ft 106 356 574 - 1
road crossing (V-2)
Valdez et al. 01-12-90  Confluence of Mogotsu Creek (V1-9) 150 ft g 22 1
Valdez et al. 01-12-90 3.0 mi above Mogotsu CL Confl. (VI-10) 30ft 5¢ 18
Valdez et al. 01-12-90 8.0 mi above Mogotsu Ck Confl. (VI-12) 301t 0 5 -
Valdez et al. 01-14-90 0.9 mi below ford, 100 yds. 136 ft 65° 150 55 1
above Cottonwood Wash (VI-19)
Radant, Hickman 09-23-86  7.35 mi above Gunlock dam (I-10) 2
Cove Wash
Valdez et al. 01-12-90 9.3 mi north of Veyo, 200 ft 0°
(5.5 mi above Moody Wash)(VI-11)
Mogotsu Creek
Valdez et al. 01-12-90 0.5 mi below Bingham Ranch house (W-13) 150 ft Oe 44
Valdez et al. 01-14-90 1.0 mi above Moody Wash Confl. (VI-22) 200 ft 0 23 3
Ash Creek
Radant, Smith-Berry 11-11-86  Acrossfrom flat roofed-wood house (IIE-1) 165 ft 30° 51 19 - 3 -
Radant, Smith-Berry 11-11-86  Below Gedman property fence (111-2) 180 ft 291¢ 100 147 - 39 -
Radant, Smith-Beny 11-11-86 350ydsbelow concretespring apron (III-3)  200yds  6le 128 87 -
LaVerkin Creek
Radant, Archer 10-14-86 Hyw 17 bridge crossing (I1-1) 100 ft 137e* 73 116 3
Radant, Archer 10-14-86  Aboveend of road on Jones Property (II-2) 62 ft 48° 40 20 1
Radant, Archer 10-17-86 350 yds above Jones Diversion (1I-3) 200 ft 34° 19 47
Radant, Archer 06-22-87 400 yds below upstream waterfall (1V-7) 180 ft 40 81 33 5
North Creek
Radant, et al. 11-12-86  Adjacent to top end of Sunset Ranch (III-4) 145 ft 96° 278 204 -
Radant, et al. 11-12-86  2nd Hwy bridge crossing below 175 ft 56° 33 198 - 3 -
Sunset Ranch (I1I-5)
Radant, Smith-Berry 11-14-86  Below lower field, 1.2 mi above hwy. (II1-6) 162 ft 28° 19 10

PR-197-1 1/91
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Table 2. Continued
AREA SPECHE—
COLLECTORS DATE LOCATION (STATION NO.) SAMPLED V/ SD SD DS MS F¥FMBET BET RBT CT miff 6§ LMB CP CRAY
North Fork Virgin River
Radant, Smith-Berry 11-14-86  Bridge crossing at Watchman Camp (III-7)  40yds* 3 3 3
Radant, Smith-Berry 11-14-86  Across from campground 111-8 40yds® 0
Radant, Smith-Berry 11-14-86  Across from campground (I11-9) 40 9 1
Radant, et al. 07-06-87  Above Angels Landing V-3 300 ft 51 117 265 11 9 1
Radant, et al. 07-08-87  Service road bridge to Park housing (V-4) 200 ft 21¢ 52 91 - 5 -
Radant, et al. 07-08-87 River mile 33.9 V-5 110 ft 11 9 4 1
Radant, et al. 07-08-87  River mile 29.5 V-6 160 ft (14 11 1
Radant, et al. 07-08-87  River mile 27.2 (V-7) 144 ft 6
Stout Creek
Radant, et al. 07-09-87 East Fork Site #1 V-8 190 ft 0 49 - 1

East Fork Virgin River

Radant, Smith-Berry 11-13-86  End of road on Jim Tree's property (III-10) 40 yas? 1' 2
Radant, Smith-Berry 11-13-86  End of road on Jim Tree's property (II-k11) 40 yds2 14 3 1
Radant, Smith-Berry 11-13-86  End of road on Jim Tree's property (III-12) 40 ydis 0

Radant, Smith-Berry 11-13-86  End of road on Jim Tree's property (I1}-13) W0yd2 g

Radant, Smith-Berry 11-13-86  Above Park boundary through Tree's (III-14) 4° yds? 1
Radant, Smith-Berry 11-13-86  Above Park boundary through Tree's (III-15) 40vds 1’ 3
Radant, Smith-Berry 11-13-86  Above Park boundary through Tree's (III-16) 40 yds 5 1

Radant, Smith-Berry 11-13-86  Above Park boundary through Tree's (11I-17) 40 yds® 61'

Radant, Smith-Berry 11-13-86  Above Park boundary through Tree's (11I-18) 40 ydsz 2' 1 1
Radant, Smith-Berry 11-13-86  Above Park boundary through Tree's (II-19) 40yds®> 14’ 1 2
Radant, Smith-Berry 11-13-86  Above Park boundary through Tree's (III-20) 40 yds‘ 7' 1 2 2
Radant, Smith-Berry 11-13-86  Adjacent to Tree's garden plot (I1I-21) 40yds® 42"

Radant, Smith-Berry 11-13-86  Adjacent to Tree's garden plot 111-22 4y yas? 2s* 2 4
Radant, Smith-Berry 11-13-86  Adjacent to Tree's garden plot (III-23) 32 yds? 18' 1

Radant, Smith-Berry 11-13-86  Adjacent to Tree's garden plot 111-24 40 yds® 33 3

Radant, Smith-Berry 11-13-86  Adjacent to Tree's garden plot 111-25 40 yds? o' 2

Radant, Smith-Berry 11-13-86  Adjacent to Tree's garden plot 111-26 40yds® 8'

Radant, Smith-Berry 11-13-86  Adjacent to Tree's garden plot 111-27 40 yds‘ 23 4 1

Radant, Smith-Berry 11-13-86  Adjacent to Tree's garden plot (I1I-28) 40yds® 26’ 2
Radant, Smith-Berry 11-13-86  Adjacent to Tree's garden plot (I1I-29) 40yds® 27 1 1 1
Radant, Smith-Berry 11-13-86  Adjacent to Tree's garden plot (I1I-30) 40ydsd 13

Radant, Smith-Berry 11-13-86  Adjacent to Tree's garden plot (1II-31) 40 yas? 13' 2 8 -
Radant, et al. 07-07-87 1 mi upstream from 147 ft 136° 23 35 23 -

lower Zion Park boundary (V-9)

PR-197-1 1/91
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Table 2. Continued

—AREA. SPECIES™
COLLECTORS DATE LOCATION (STATION NO.) SAMPLED V SD SO DS MS FM BRT BKT RBT CI' RBxCT GS LMB CP CRAY
Radant, et al. 07-07-87 0.6 mi above Zion Park boundary (V-10) 158 ft 31’ 36 56 8
Radant, et al. 07-09-87 200 yds above diversion below 200 ft 0° 12 1 2
Mt. Cannel Jct. (V-11)
Radant, et al. 07-09-87  Below gaging station (V-12) 170 ft 7 - 68 6
Radant, et al. 07-09-87 250 ydsbelow 2nd bridgeon Tree's (V-13) 250 ft 116 81 75 3 -
Shune’s Creek
Radant, et al. 07-07-87  Station #1(V-14) 84 ft €S 16 50
Radant, Smith-Berry 11-14-86  0.25 mi above Jim Tree' sdiversion (111-69) 160 ft 147 7 30
Virgin River
Radant, Smith-Berry 11-12-86 1.1 mi above North Ck bridge (II1-32) 72yds 132 8
Radant, Smith-Berry 11-12-86 1.1 mi above North Ck bridge (111-33) 32yds? 1
Radant, Smith-Berry ~ 11-12-86 1.1 mi above North Ck bridge (111-34) 40yds? 1 1
Radant, Smith-Berry 11-12-86 1.1 mi above North Ck bridge (111-35) 0yds® 79 4
Radant, Smith-Berry 11-12-86 1.1 mi above North Ck bridge (111-36) 0yl O 1
Radant, Smith-Berry 11-12-86 1.1 mi above North Ck bridge (111-37) 40 yds? 0 1 2
Radant, Smith-Berry 11-12-86 1.1 mi above North Ck bridge (111-38) 60vds 27 2
Radant, Smith-Berry 11-12-86 1.1 mi above North Ck bridge (111-39) 0yds® ¢ 1
Radant, Smith-Berry 11-12-86 1.1 mi above North Ck bridge (111-40) 40 yds 5 1

' Fish sampled with seines

2Two bullfrogs wer e obser ved

" Gambusia and bullfrogs also captured

“ Canyon treefr ogs obser ved

f Canyon treefrogs and Red spotted toads and tadpoles observed

* Fish sampled with electrofishing gear

X Species present, not counted

**VSD - Virgin Spinedace; SD - Speckled Dace; DS - Desert Sucker; M S - Mountain Sucker; FM - Flannelmouth Sucker; BRT - Brown Trout; BKT - Brook Trout; RBT - Rainbow Trout; CT -
Cutthroat Trout; RBXCT - Rainbow-Cutthroat Trout Hybrid; GS- Green Sunfish; LMB - Largemouth Bass; CP - Carp; CRAY - Crayfish
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RESULTS

Thefollowing isa description of the past and present distribution and status of the Virgin spinedace
in each of thetributaries of the Virgin River. It includes a detailed physical description of each tributary to
provide a per spective of habitat conditions and present and impending threats. It also assesses the distribution
of the specieswithin each tributary and provides a density estimate expanded to a population estimate for the
occupied habitat.

Beaver Dam Wash

Beaver Dam Wash isan intermittent drainage that originates on the east slope of the Clover
Mountainsin southeastern Nevada near thetown of Acoma. It isimpounded in Nevada by Schroeder
Reservoir at Beaver Dam State Park and then flows southeast into Utah (Figures 1 and 2). Two miles
downstream of the stateline, the stream flows through a roadless section about 2 mileslong known as The
Narrows. It then parallelsthe Utah border, flowing past Motoqua and Lytle Ranch before entering the
extreme northwest corner of Arizona whereit flowsinto the Virgin River near Littlefield.

During January 9-13, 1990, there was surface flow in Beaver Dam Wash from above Schroeder
Reservoir downstream through The Narrowsto approximately 1 mile upstream of Motoqua (Figure2). There
was no flow in Beaver Dam Wash between Motoqua and Lytle Ranch. Bentley Spring was dry and Jackson
Well had a small outflow from a lar ge open storage tank that went underground. There were numerous
goldfish in the tank. Surface flow resumed approximately 2 miles above the Lytle Ranch house or about 1
mile below Hor se Canyon, and continued for about 2.4 milesto a point of diversion at the main road crossing.
At that point, the entire flow of Beaver Dam Wash was diverted into a6,000-foot long underground pipe and
into a newly constructed (summer 1989) pond on the | verson Ranch. The pond was built as part of a bird
hunting preserve developed by arecent lessee. There was little flow below this diversion and through Iver son
Ranch, although a series of beaver ponds on the ranch appeared to beretaining water that was surfacing from
the stream bed. There was no surface flow downstream of | verson Ranch and the stream bed wasreportedly
dry to a point just above the confluence with the Virgin River near Littlefield, Arizona (Per sonal
communicationswith Mark Hopkins, Lytle Ranch Caretaker, January 10, 1990). Numerous recently-
constructed beaver pondswere noted in thevicinity of Lytle Ranch. Although beaver have alwaysinhabited
Beaver Dam Wash, recent droughts may have allowed greater retention of damsand a proliferation of the
population.

A major tributary of Beaver Dam Wash, the East Fork, originates on the west slope of the Bull Valley
Mountains and flows southwest into Beaver Dam Wash at Motoqua (Figure2). Flow above Bull Canyon and
in Bull Canyon was inter mittent in mid-January, and there was consistent surface flow for a distance of about
2 miles, from Bull Canyon to a point about 0.25 miles above Goldstrike. Surface flow resumed downstream,
about 1.5 miles above Nordin Ranch to about 1 mile below the ranch, or about 1.2 miles above the confluence
of Beaver Dam Wash. The flow above Nordin Ranch originates primarily from three adits (horizontal shafts
bored into waterbearing limestone) which weredrilled to develop surface water in about 1970 (Personal
communication with Herb Fletcher, Nordin Ranch, January 9, 1990). According to Mr. Fletcher, thethree
adits areresponsible for perennial surface flow at Nordin Ranch. Prior to these adits, the only surface flow
in the area was a small spring located at the ranch. Flow from the East Fork entered two pondson the
Nordin Ranch and was piped from the upper pond for 6 miles upstream to a lar ge open-pit heap leach gold
operation located in Arsenic Gulch, about 0.5 miles southeast of Goldstrike. Thisdiversion dewater ed the East
Fork from about 4 cfsdown to 2 cfs (asobserved in early January 1990). Mr. Fletcher noted that surface flow
in the East Fork rarely extends downstream to Beaver Dam Wash, even during spring runoff. He also reported
that UDWR began holding largemouth bass brood stock in two ponds on his property about 5 years ago, and
that 10,000 fingerling rainbow trout wer e introduced into the pondsin 1989 asforage for the bass. We
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captured and saw numerous largemouth bassand rainbow trout in the East Fork indicating escapement from
the ponds and reproduction by bassin either the pondsor the stream, or both. Crayfish were abundant in this
river reach. Mr. Fletcher also reported stocking brook trout into the stream near Nordin Ranch, but that the
stock was apparently unsuccessful.

Virgin spinedace werefirst reported from Beaver Dam Wash by Miller and Hubbs (1960) as type
specimens collected at the U.S. 91 crossing near Littlefield, Arizona, Coconino County, July 28, 1942. Rinne
(1971) confirmed the presence of Virgin spinedace in Beaver Dam Wash and reported that the stream
supported two isolated populations--one near its head in the Beaver Dam Mountains of Nevada, directly below
Schroeder Reservoir, and a second at the downstream end at its mouth near Beaver Dam, Arizona. Minckley
(1973) reported that the lower most segment of Beaver Dam had been drastically modified by channelization,
but that Beaver Dam Wash and the Santa Clara River were still considered the prime habitatsfor Virgin
spinedace. Cross (1975) reported Virgin spinedace from Beaver Dam Wash above the confluence with the
Virgin River, but failed to find the species above and below Schroeder Reservoir at the Beaver Dam State
Park. Deacon and Rebane (1989) reported higher mean densities (total number of spinedace per squar e foot)
in Beaver Dam Wash near Lytle Ranch than in the East Fork Virgin River, North Fork Virgin River, and
tributaries of the Virgin River. Koch (Personal communication with Ed Koch, Idaho State University, January
4, 1990) found high densities of Virgin spinedace at the | verson Ranch in the spring of 1989, prior to the
diversion of the stream into the pond at the ranch. None of these investigations, however, conducted
population estimates.

Five stations wer e qualitatively sampled in Beaver Dam Wash on September 24, 1986 (stations I-1 to
1-5). Virgin spinedace, speckled dace, and desert sucker werefound at all stations, and rainbow trout were
present in the upper station above Motoqua. Theregion extending from 1 mile above Motoqua to above Lytle
Ranch was dry which wasthe samereach that wasdry during the January 9-13, 1990 visit.

Twelve stations were sampled January 9-13, 1990, including four each in the upper reach above
Motoqua, the area of Lytle Ranch, and the East Fork (Table 1, Figure 2). Virgin spinedace wer e found only
in thefirst two reaches, and wer e absent from the East Fork. The upstream distribution of the Virgin
spinedace in thisupper region of Beaver Dam Wash was Does Pass Canyon at the lower end of the steep
gradient of The Narrows, based on the absence of Virgin spinedace at Station VI-15 (above The Narrows) and
their presence at Station VI-16 (below The Narrows). The downstream distribution was estimated to be about
1.0 milesabove theroad crossing to Motoqua. Thus, Virgin spinedace were distributed in a 7-milereach of
upper Beaver Dam Wash. Therelatively greater size of thefish in Stations VI-16 and VI-17 (Table 3, average
lengths of 113.0 and 103 3 mm TL) when compared to other populations, and the absence of YOY indicates
that thisreach represents marginal upstream conditionsfor the species. Large numbers of rainbow trout were
also found in lar ge pools occupied by Virgin spinedace about 5.5 miles above M otoqua.
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Table 3. Lengths and weights of Virgin spinedace captured in tributaries of the Virgin River,
January 8-16, 1990.

Station Range TL. Ave. TL Ave. Wt. Condition
No. No. Caught' (mm) (mm) (® KTL
VI-5 45 46-109 67.8 30 0.83
VI1-6 9 64-90 77.9 4.8 1.02
VI-7 96

VI-8 241 37-97 713 3.8 0.99
VI-9 8 55-126 74.3 4.0 0.78
VI-10 5 30-77 51.0 1.7 1.85
VI-16 3 107-127 113.0 10.3 0.63
VI-17 3 88-113 103.3 110 0.93
VI-19 65 34-97 58.1 2.6 1.25

a From 2 electrofishing passes, except for 1 seine haul in sample VI-7; only 100 fish weighed and measur ed
in sample V1-8.

Population estimates conducted at station VI-17 revealed 3 fish per 196 feet of stream (Table 4).
Assuming a uniform density, and stream configuration (width and depth), we estimated a total of 568 Virgin
spinedace in this 7-mile reach. Similar population estimatesfor Virgin spinedacein the area of Lytle Ranch
indicate three distinct density levelsreflecting habitat availability and quality. The 0.6-milelong diversion
canal for Lytle Ranch had an estimated density of 80 fish per 73 feet of stream for atotal of 3472 fish. The
1.5-milereach from the Lytle Ranch diversion to the Iver son Ranch diversion yielded a density of 11 fish per
154 feet of stream (Station V1-6) or atotal of 566 Virgin spinedace. This estimate was based on the density
of fish in stream habitat, and may be lower in the beaver dams. Deacon and Rebane (1989) reported that the
substrate in the beaver pondsat Lytle Ranch was mostly silt and that fish were almost totally absent. The
uppermost 1 mile of surface water above the Lytle Ranch diversion had the highest density of spinedace
encountered. An estimated 269 Virgin spinedace occurred in a 132-foot section (Station VI-8), which equalled
to about 10,760 Virgin spinedacein the 1-mile reach.

L ength-frequency histogramsfor Virgin spinedace from two sites on Beaver Dam Wash (Figure 3)
revealed three age groups, with thefirst two being the strongest. When compared with a histogram for fish
from Moody Wash, it was apparent that therelative sizes of Virgin spinedace from Lytle Ranch werelarger,
suggesting better habitat conditionsor earlier spawning time.

Thus, Virgin spinedace wer e found in two areas of Beaver Dam Wash within the State of Utah. This
included a 7-milereach above Motoqua and a 2.4-milereach near Lytle Ranch (Figure 2). The number of
Virgin spinedacein the upper 7 mileswaslow at an estimated 568. The total number of spinedacein the 2.4-
milereach of Lytle Ranch was 14,798. The uppermost mile of surface flow above Lytle Ranch supported the
highest density of Virgin spinedace encountered and should be considered an important reach for the species
sinceit still provides natural flow and relatively undisturbed habitat (although some bank erosion and siltation
from cattle grazing was evident). Thisreach of Beaver Dam Wash isin the Lytle Ranch Preserve, purchased
by The Nature Conservancy in 1985 and transferred to Brigham Y oung University in 1986. There may be
small numbersof Virgin spinedace in the seeps below the | ver son Ranch diversion, but our visit in early
January 1990 indicated that this area had been recently dewatered and the high densities of fish observed by
investigatorsfrom Idaho State University in spring 1989 ar e probably greatly diminished or gone.
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Table 4. Summary of population estimates by UDWR for Virgin spinedace in tributaries of the Virgin River.

Station Sample L ocation Station Number Population Stream Total

No. Date Description Length Caught* Estimate 95% C.L  Representative Stream Reach Segment Population

(feet) (feet)

Beaver Dam Wash

VI-5 1/10/90 Diversion 0.7 73 45 80 45-158 Lytle Ranch Diversion Canal = 0.6 mi. 3,168 3,472
mi. above Lytle
Ranch

Vi-6 1/10/90 1.0 mi. above 154 9 11 9-22 Lytle Ranch Diversion to I verson Ranch 7,920 566
LytleRanch or end of surfaceflow = 1.5 mi.

VI1-8 /11/90 1.6 mi. above 132 241 269 247-290 Start of surface flow to Lytle Ranch 5,280 10,760
Lytle Ranch Diversion = 1.0 mi.

VI-17 1/13/90 0.3 mi. below 196 3 3 3-6  Narrowsto 1 mi.above Motoqua =7.0 mi. 36,960 568
Slaughter Creek

Moody Wash

V-2 1/10/87 1 mi. above Santa 155 106 120 106-136 0.5 mi. above Magotsu Creek to Santa 18,480 14,307
ClaraRiver ClaraRiver = 3.5 mi.

VI-19 1714790 1.0 mi. above 136 63 74 65-88 0.5 mi. above Magotsu Creek to SantaClara 18,480 10,055
Santa Clara River River = 3.5 mi.

Santa Clara River

V-1 7/10/87 75 yards above Veyo 100 10 10 10-11 Baker Dam to Moody Wash = 7.8 mi. 41,358 4,136
Spring

V-6 6/25/87 Bridge crossing above 240 147 147 147-148 M oody Wash to Gunlock Res. = 4.0 mi. 21,378 13,094
gauge above Gunlock Res.

Ash Creek

III-1 11/11/86 Above Gedman's 165 30 31 30-35 Highway 17 to Gedman's = 0.8 mi. 4,224 794

111-2 11/11/86 Below Gedman's 180 291 318 298-338 Gedman'’s to Virgin River = 1.9 mi. 10,032 17,723

111-3 11/11/86 First springin 200 61 78 61-102 Spring to Highway 17 = 0.6 mi. 3,168 1,236
gorge 350 yds
below outlet

LaVerkin Creek

V-7 6/22/87 400 yds below 180 40 40 40-41 Not used.



Station Sample L ocation Station Number Population Stream Total
No. Date Description Length Caught* Estimate 95% C.L Representative Stream Reach Segment Population
(feet) (feet)

11-3 10/17/86 350 yds above Jones 200 34 34 34-36 Chutefallsto upper diversion = 2.6 mi. 13,728 2,334
diversion

11-2 10/14/86 Highway 17 bridge 100 137 138 137-141 Upper diversion to Highway 17 = 1.5 mi. 7,920 10,930

1I-1 10/14/86 Below Highway 17 162 48 50 48-55 Highway 17 to lower diversion = 1.5 mi. 7,920 2,444

North Creek

111-6 11/14/86 Below lower field 162 28 28 28 Mountain Dell to Virgin River = 3.5 mi. 18,480 3,194

1114 11/12/86 Top of Sunset Ranch 145 96 98 96-102 Confluence of left/right fork to Sunset 5,280 3,569

Ranch = 1.0 mi.

111-5 11/12/86 2nd Hwy bridgecrossing 175 56 57 56-60 Confluenceto Mountain Dell = 3.0 mi. 15,840 5,159
below Sunset Ranch

N. Fork Virgin River

V-4 7/8/87 Serviceroad bridge 200 21 21 21 Visitor Center to Virgin River = 4.5 mi. 23,760 2,495

V-3 7/6/87 AboveAngel's Landing 300 51 67 51-94 Sinawava to Visitor Center = 8.0 mi. 42,240 9,434

Shunes Creek

V-14 1711817 EF #1 84 26 26 26 Major fork toirrigation diversion = 2.0 mi. 10,560 3,269

E. Fork Virgin River

V-13 719187 250 yds below 2nd 250 116 136 117-157 Shune's Creek to Virgin River = 2.4 mi. 12,672 6,894
bridgeJim Tree's

V9 1/1/87 Zion Pk. Bounday 147 136 139 136-144 1 mi. above Dennett Canyon to Shunes 35,904 33,950
1 mi. above S. boundary Creek = 6.8 mi.

V-10 /18" 0.5 mi. above 158 31 31 31-33 7,920 1,554
Zion boundary

aFrom 2 electrofishing passes.
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Investigatorson January 10, 1990 encounter ed approximately the same surface flowsin Beaver Dam
Wash asreported on September 24, 1986, except for therecent diversion reported above at the I ver son Ranch.
Four stations sampled in 1986 above Motoqua (Table 2) yielded the following number s of Virgin spinedace
for theindicated stream distance by a single electrofishing pass: 25/75 yards, 11/30 yards, 4/25 yards, and 6/30
yards. These catcheswere all higher than those made during the January 1990 sampling (3/65 yards and 3/64
yards), indicating that either thelatter investigation randomly selected stream reacheswith fewer fish, or that
the numbers of fish were down dramatically from 1986. Both investigations also reported speckled dace, desert
sucker, and rainbow trout from each sample station.

Santa Clara River

The Santa Clara River originatesin the Pine Valley M ountains of southwestern Utah and flowsin a
semicircular west and southerly direction into the Virgin River south of St. George, Utah (Figure 4). The
mainstem isimpounded by Baker Dam Reservoir and Gunlock Reservoir. A major tributary of the Santa
Clara River isMoody Wash with itstributary Magotsu Creek.

During the period January 11-14, 1990, the Santa Clara River flowed inter mittently. Flow was
continuous downstream to Gunlock Reservoir, but there were no releases from Gunlock Dam and the stream
bed wasdry for about 0.5 miles. A small amount of surface flow (<1 cfs) was noted for a distance of about
0.5 mile. Continuous flow resumed about 2 miles downstream from Gunlock Dam and continued to its
confluence with the Virgin River. Throughout the Santa Clara River, erosion and siltation from livestock
grazing wer e evident, aswell as municipal and domestic pollution.

During the same period Magotsu Creek flowed continuously from its headwater sto a diversion about
5 miles above its confluence with M oody Wash. The stream was dewater ed from this diver sion downstream
for about 2.5 mileswhere seepage and return flow at the Bingham Ranch resumed surface flow. According
to Dr. Bingham (Personal communication, January 1990), thisisthefirst year since 1970 that M agotsu Creek
has been dry at hisranch house. We encountered a 12-foot high waterfall at the lower end of the Bingham
property (Station VI-13), or about 2 miles above the confluence of M oody Wash, that we considered to be an
upstream barrier to fish.

Moody Wash was an intermittent stream during the January investigation. It flowed inter mittently
in the upper reaches above Racer Canyon about 8 miles above the confluence of Magotsu Creek. Springs at
and below Racer Canyon presumably resumed surface flow into Moody Wash for a distance of about 6 miles
and the lower 1.5 miles above the confluence of Magotsu Creek was dewatered. Only the lower 0.5 miles of
M oody Wash had surface flow.

The holotype for L. mollispinismollispinis was collected from the Santa Clara River, 3 miles southeast
of Shivwitz and 4.5 miles northwest of Santa Clara, Washington County, Utah (Miller and Hubbs 1960).
Secured with the holotype wer e 103 par atopotypes. The Santa Clara River and Beaver Dam Wash were once
identified asthe prime habitats for the Virgin spinedace (Rinne 1971, Cross 1975, Minckley 1973), but these
have been drastically modified by construction of dams and channelization, respectively. Sampling in January
1990 near the site of the holotype revealed a dewater ed stream with eroded banks, a depauperateriparian
zone, piles of junked cars, and deep sediment with the odor of organic pollution. Wefailed to capture any
Virgin spinedace at thissite and captured few speckled dace and desert sucker.

Fivelocations were sampled in the Santa Clara River Drainage from above Baker Dam downstream
to Santa Clara City September 23-24, 1986; six locations were sampled on June 23-25, 1987; two wer e sampled
July 6-10, 1987; and ten on January 9-14, 1990 (Table 1). No Virgin spinedace wer e found above or
immediately below Baker Dam (Table 2), but they were found 1.5 and 2.2 miles above Gunlock Dam aswell
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as at the gaging station immediately above the dam. Of five sites sampled June 24, 1987 between the Jacob
Hamlin homein Santa Clara and the bridge crossing at the Bloomington Golf Cour se, only two Virgin
spinedace werefound at the latter site. Several irrigation diversionsand returnswere noted in thisreach as
well asturbidity, organic pollution, and sections of vegetation-choked stream channel. There was also an
abundance of crayfish at these lower sample sites. A survey on July 10, 1987, yielded 10 Virgin spinedacein
two electrofishing runsthrough 100 feet of stream about 75 yards above the Veyo Springs picnic tables.

The January 1990 survey revealed two populations of Virgin spinedace in Moody Wash. The upper
population extended from approximately Racer Canyon downstream for 6.0 milesto a point about 1.5 miles
above the confluence of Magotsu Creek. No population estimate was conducted in thisreach and only five
Virgin spinedace wer e captured in eectrofishing 30 feet of stream.

Thelower population wasdistributed from 0.5 miles above the confluence of Magotsu Creek to the
confluence of the Santa Clara River. A two-catch population estimate conducted in the 3.5-mile reach of
lower Moody Wash 1.0 miles above the Santa Clara River on January 14, 1990, revealed a density of 74 Virgin
spinedace in 136 feet of stream or 10,055 fish in the 3.5-milereach of lower Moody Wash (Table 4). A similar
estimate conducted on July 10, 1987, revealed an estimate of 120 fish in 155 feet of stream or 14,307 fish in
the 3.5-mile reach. These estimates were comparable for thisreach of Moody Wash. The higher estimate of
14,307 was conducted following recruitment of the age-0 fish into the population while the lower estimate of
10,055 represents low winter densities.

Similar population estimatesin the Santa Clara River conducted in June and July 1987 revealed two
levels of density (Table 4). The upper portion of the population was distributed 7.8 milesfrom Baker
Reservoir downstream to the confluence of Moody Wash and wasrepresented by an estimate of 10 Virgin
spinedacein 100 feet of stream for atotal of 4,136 fish (July 10, 1987). The lower portion of the population
was distributed 4.0 miles from the confluence of M oody Wash to Gunlock Reservoir with a density of 147 fish
in 240 feet of stream or 13,094 fish for thereach (June 25, 1987).

No spinedace wer e collected from three sample stationsin the lower 2 miles of Magotsu Creek in
January 1990. Speckled dace were common in the pools below a 12-foot waterfall 2 miles above the M oody
Wash confluence, but the specieswasrare further downstream. On September 23, 1986, two Virgin spinedace
wer e captured in Moody Wash at theroad crossing downstream of Magotsu Creek. The speciesis present in
M oody Wash but may be absent from Magotsu Creek.

Ash Creek

Ash Creek flowsfrom the New Harmony Mountains past the northeast slope of the Pine Valley
Mountains then south past Pintura and Toquervilleto its confluence with the Virgin River at La Verkin. It
isimpounded by Ash Creek Dam near Interstate Highway 15. South of the reservoir it closely parallelsLa
Verkin Creek separated by the Hurricane Cliffs by distances of 3 milesto lessthan 1/4 mile at its confluence
with the Virgin River (Figure5).

When Ash Creek was sampled November 11, 1986, there were no releases from Ash Creek Dam and
the stream was dry at Anderson Junction. Flow was found 1/8 to 1/4 mile above the main Toquerville Spring
wher e speckled dace and desert sucker were captured. Most of the flow into Ash Creek was from this spring
which had been capped above an old diversion structure. The entire flow of Ash Creek wasdiverted into a
second diversion structure and irrigation ditch about 1/4 mile downstream. This short stream section
contained only small number s of speckled dace and desert sucker and no Virgin spinedace. Below this section,
the stream bed was dewater ed past the highway bridge crossing to Toquerville and into the gor ge until about
1/4 mile above a concrete structure where a spring released water into the streambed. There was major flow
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from the spring and Virgin spinedace wer e found 50 yards below. Speckled dace and desert sucker were
common from this point downstream. It was determined that Virgin spinedace occur in Ash Creek from this
spring downstream to the Virgin River for a distance of about 3.3 miles.

Thereach of Ash Creek occupied by Virgin spinedace contained some obstaclesto upstream fish
movement such asdebris, rock ledges, and small rock dams built by locals. There was also considerable
residential development along the lower reach of Ash Creek. One parcd of private property had two small
pondsthat may contain exotic fish species. Also, the stream channel had been impacted in some places by
bulldozing. The streambed in lower Ash Creek was composed primarily of shifting sand. Further upstream
in the canyon, rocky riffles were present, but the substrate continued to be dominated by sand. Overall, flow
was good from the concrete structure downstream. The habitat wasfair for Virgin spinedace with a
combination of pooals, riffles, and runs.

Threedensities of Virgin spinedace wer e encountered in lower Ash Creek on November 11, 1986. The
upper reach wasa 0.6-mile reach of low density below the spring at the concr ete structure which contained
an estimated 78 Virgin spinedace per 200 feet of stream, or about 1,236 fish in the 0.6-milereach (Table 4).
The middle reach extending through the Gedman property contained an estimated 794 Virgin spinedace for
0.8-mile, and the lower 1.9-milereach from Gedman'sto the Virgin River contained about 17,723 Virgin
spinedace.

LaVerkin Creek

LaVerkin Creek originates in the Cedar M ountain Region northwest of Zion National Park, flows
south through the park and into the Virgin River below La Verkin. It isseparated from Ash Creek by the
Hurricane Cliffs by distances of 3 milesto lessthan 1/4 mile at the confluence with the Virgin River.

La Verkin Creek was sampled October 14 and 17, 1986, and then again June 22, 1987. Three recor ded
samplesin October 1986 and onein June 1987 revealed that Virgin spinedace wer e below a steep chutefalls
located about 7.4 miles abovethe Virgin River (Figure5). Additional qualitative sampling above the chute
fallsand a second larger fallsfurther upstream failed to yield any fish, although habitat looked suitable.

Sampling in October 1986 about 350 yar ds above the Grant Jones property revealed Virgin spinedace
restricted to quiet deep poolswith little velocity although this habitat was not common. A population
estimate at thislocation (II-3) was used to represent the 2.6 miles from the chute falls barrier to a small
concrete diversion at the Jones property for an estimate of 2,334 fish. A second estimate (II-2) of 10,930 fish
represented the 1.5-milereach from the upper diversion to the Highway 17 Bridge. Thereach had few deep
pools and mostly riffle/run habitat. All of the Virgin spinedace captured werein deep pools. Although large
specimenswer e not present at thissite, a variety of smaller size classes wer e captured. A third estimate of
2,444 fish (II-1) was taken to represent the 1.5-milereach from Highway 17 to a lower concrete diversion.
Virgin spinedacein thisreach werefound primarily in deep pools, which werelimited in number. All sizes
of Virgin spinedace wer e observed in this station. This diversion reduced streamflow from this point to the
Virgin River such that fish presencein thisreach was unlikely.

In summary, LaVerkin Creek appearsto support moderate numbers of Virgin spinedace, but the
population in the lower reachesisthreatened by several irrigation diversions aswell aslargemouth bass from
three small streamside ponds. The habitat appears good above the upper diversion and isimportant to the
population of thistributary. Thereisan opportunity to expand the population of Virgin spinedacein La
Verkin Creek by introducing fish above the chute fall and the large falls. Habitat in these upper reaches
appear s suitable but needsto be assessed.
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North Creek

North Creek is formed by the Right Fork and L eft Fork which originate from the Kolob Plateau just
north of Zion National Park (Figure 5). Themain branch isthe Left Fork which isimpounded near its source
by Blue Springs Reservoir. Much of the Right Fork and Left Fork flow through the heart of Zion National
Park, and their confluenceisabout 1 mileinside the park boundary north of the Sunset Ranch.

Three stationswere sampled in North Creek November 12-14, 1986: at the upper end of Sunset
Ranch, at the second highway bridge below Sunset Ranch, and 1.2 miles above Highway 9 (Figure5). All
three stationsyielded Virgin spinedace.

The upper station near Sunset Ranch contained one good pool about 3 feet deep, other smaller pools,
and long slow-flowing runs. Much of the substrate was cobble and rubble inter sper sed with large boulders.
The Sunset Ranch diver sion wasimmediately above this station, and Virgin spinedace wer e found at the base
of the structure but not above. Limited sampling above the diversion failed to yield Virgin spinedace in what
appeared to be good habitat. However, the gradient steepened above the diversion and it isdoubtful that the
species occursin great numbers. Thewater at the Sunset Ranch was clear and of good quality. Population
estimates at this station (III-4) yielded 98 fish per 145 feet of stream, which was expanded to 3,569 fish for the
1.0 milesfrom Sunset Ranch diversion to thefirst confluence (Table 4). Ponds at Sunset Ranch contained
rainbow trout and perhaps other exotic speciesthat could pose athreat to Virgin spinedace in North Creek.

The middle station below Sunset Ranch (III-5) contained a deep pool, 3.5-4.0 feet deep. Therest of
the station was mainly bouldersand riffles around which small pools wer e formed. The substrate was primarily
silt/sand. North Creek in thisreach was a stream of moder ate gradient considered good habitat for Virgin
spinedace. It contained many large boulder swith occasional deep poolsand a few long runswith good water
quality. An old rock diversion appeared nonfunctional and a small pond probably contained exotic fish
species. It was noted that there were not as many large Virgin spinedace in thisreach aswere observed in Ash
Creek and La Verkin Creek. Population estimate in thismiddle station yielded 57 Virgin spinedace per 175
feet of stream, and was expanded to a total of 5,159 fish for the 3.0 milereach from the confluence to
Mountain DelL

Thelower station (II-6) was located 1.2 miles above Highway 9 and had good pool/run habitat with
some under cut banks and grass as cover. Less flow was noted herethan in the upper stations, and maximum
pool depth was 2.0to 2.5 feet. The station had sand substratein runsand pools, and cobblein riffles.
Population estimatesin thislower station yielded 28 Virgin spinedace per 162 feet of stream which was
expanded to 3,194 fish for the 3.5 miles from the lowest reach. Thislower reach of North Creek isreportedly
dewatered at times.

North Fork Virgin River

The North Fork of the Virgin River drainsthe south slope of the Markagunt Plateau south of Cedar
Breaks National Monument (Figure6). It isfed by a number of major tributariesincluding Deep Creek,
Kolob Creek, and Orderville Canyon. Much of the middle and lower reaches-of the North Fork arein Zion
National Park. The North Fork and the East Fork join south of Zion to forin the Virgin River.

The North Fork of the Virgin River isa difficult stream to quantitatively sample. It istoo large for
small backpack electrofishing units, and istoo small to navigate with a boat. Furthermore, it hasawide, open
channel with many shallow cobble/boulder rifflesand a few deep pools. The habitat is more conduciveto
suckerswhich represent the major biomass. The preferred manner for sampling this stream iswith a bank
shocking system and a crew of at least eight people.
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The North Fork was sampled November 14, 1986, and July 6-8, 1987 (stations 111-7 to 111-9). Sampling
in 1986 was done by seining, and sampling in 1987 was done with a bank shocking crew of eight people. Three
stations wer e sampled November 14, 1986: the bridge crossing at Watchman Campground, and two samples
across from the campground. Thefirst and one of the second seine haulsyielded Virgin spinedace (3 and 1/40
yds’, respectively). The sample at the Watchman bridge also yielded three desert sucker and three
flannelmouth sucker. High water clarity made seining conditions poor in 1986 but presented good conditions
for electrofishing conditionsin 1987.

Sampling in July 1987 with a bank shocker and a large crew yielded population estimatesfor Virgin
spinedace at two locations: (1) the serviceroad bridge downstream of the Zion National Park Visitor Center
and (2) above Angel's Landing (Figure 5). Thefirst site at the service bridge was an opgn rocky channel with
moder ate gradient and a substrate of boulder and rubble. Therewaslessflow noted herethan at Angel's
Landing because of awater diversion in Zion National Park. The electrofishing effort at thissite (V-4) yielded
an estimate of 21 Virgin spinedace in 200 feet of stream. This estimate was expanded to a 4.5-milereach from
the Visitor Center downstream to the Virgin River and yielded 2,495 fish (Table 4).

A second electrofishing effort above Angel's Landing in similar habitat, but in greater flows, yielded
an estimate of 67 Virgin spinedace per 300 feet of stream. Thisstation (V-3) was used to represent the 8.0-
mile reach from the Temple of Sinawava downstream to the Visitor Center and yielded about 9,434 fish.

Additional electrofishing effortsin the upper reaches of the North Fork above Zion National Park
in July 1987 yielded no Virgin spinedace from three stations (V-7, V-6, V-5) located 27.2,29.5, and 33.9 miles
upstream of the confluence of the North and East Forks of the Virgin River (Figure 6). The only speciesin
these samples wer e brook, cutthroat, and rainbow trout (Table 2).

Nevertheless, the upstream distribution of Virgin spinedace in the North Fork isunknown. Workman
(2980) found Virgin spinedacein four stations of the North Fork below The Temple of Sinawava, but did not
samplein The Narrows abovethat point. We suspect that Virgin spinedace may be found at least asfar
upstream as Orderville Canyon, but that hypothesis needsto be confirmed.

East Fork Virgin River

TheEast Fork of the Virgin River originatesin the southern region of the Dixie National Forest and
flows south past Glendale, Orderville, and Mt. Carmel, then west through Parunuweap Canyon toits
confluence with the North Fork to form the Virgin River south of Zion National Park (Figure 6). Generally,
the East Fork isconsidered to be better habitat for Virgin spinedace than the North Fork. Reaches of the
East Fork contain excellent habitat conditionsfor the species.

The East Fork was sampled in a similar fashion to the North Fork as described above. Seine hauls
were made at four stations on November 13, 1986: (1) at the end of the road above Jim Tree's property, (2)
abovethe end of theroad and in Zion National Park, (3) adjacent to Tre€'s garden plot, and (4) at the lower
end of Tree'sgarden plot (Figure6). A total of 4 (stations III-10 to 111-13), 7 (stations III-14 to 111-20), 5
(stations IMI-21 to III-25), and 6 (stations 111-26 to III-31) seine hauls were made at each station, respectively.
Virgin spinedace were found in 3 of the 4 hauls at the first station, 6 of the 7 hauls at the second, 4 of the
5haulsat thethird, and in all 6 hauls at thefourth station. The average density of Virgin spinedace for all
these samplescombmed was 3.07 fish/10 m”. Thiswas not considered to be a reliable density estimate because
the fish seined wer e difficult to contain in the shallow open rocky channel.

Subsequent sampling with bank electrofishing and a crew of eight was conducted at five stations July
7-9,1987. Spinedace wer e found only in the lower three stations located in the same reach asthe stations
sampled in November 1986 and described above (Table 1). The upper most station (V-9) was located about
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1 mile above the Zion National Park boundary. The site was characterized as pool/run habitat with sand and
gravel substrate and maximum pool depth was about 4 feet. A population estimate yielded 139 Virgin
spinedace in 147 feet of stream. This estimate was expanded to a 6.8-mile reach from a Parunuweap Falls
downstream to Shunes Creek and yielded a total of 33,950 fish.

Virgin spinedace were not found in stations (V-11 and V-12) above Parunuweap Canyon. Jim Deacon
has suggested that Parunuweap Falls (about 10 miles above the North Fork confluence) acts as a physical
barrier to Virgin spinedace and is probably the upstream-most distribution (L etter from Nancy J. Hoefs,
December 18, 1989). Ms. Hoefs also indicated that she had observed Virgin spinedace throughout the summer
of 1987 at a site approximately 1 mile upstream from Dennet Canyon or about 1.3 miles below Par unuweap
Falls (Figure 6). Thisobservation isused asto confirm that Virgin spinedace are presently found in the East
Fork asfar upstream as Parunuweap Falls.

Although Virgin spinedace were not found at stations V-11 and V-12 above Parunuweap Canyon and
below Mt. Carmel Junction, speckled dace and mountain sucker were present The East Fork at these stations
was nearly dewatered in the summer by the Mt. Carmel Junction golf cour se. Environmental conditionsand
suitable habitat for fish were extremely limited in the area of Mt. Carmel Junction. A substantial flow from
springsreplenished the stream between Mt. Carmel Junction and Parunuweap Canyon. These springs appear
critical to maintaining flowsfor the species below Parunuweap Canyon.

A second station (V-13) located about 0.6 miles above the confluence of the North Fork was
electrofished July 9, 1987, and yielded an estimated 136 fish per 250 feet of stream. The station had one good
pool that wasformed on abend in theriver along arock wall. The substrate wasrubble and sand inter sper sed
with large boulders. The estimate from this station was expanded for a 2.4-milereach from Shunes Creek to
theVirgin River for atotal of 6,894 fish.

Shunes Creek

Shunes Creek isatributary of the East Fork Virgin River entering that system about 2.4 miles
upstream from the confluence of the East and North Forks (Figure 6). It supports marginal habitat for Virgin
spinedace because of low flow, and the lower 1 mileisdewatered by an irrigation diversion.

Shunes Creek flowsthrough a corner of Zion National Park and through private property owned by
Mr. Jim Tree. Just beforeit leavesthe park and about 1 mile aboveits confluence with the East Fork, most
of the flow isdiverted by an earthen diversion into an ditch leading to a large pond used for holding and
releasing irrigation flows. The pond contains bluegill and possibly largemouth bass. The earthen diversion
is susceptible to being washed out by floods but it isunlikely that the bluegill and bass could make their way
into Shunes Creek. Thus, the lower 1 mile of Shunes Creek is generally dewatered and cannot support fish.

Shunes Creek was sampled on November 14, 1986 (Station No. I1I-69), and on July 7, 1987 (Station
No. V-14, Table 1). Flow above the diversion in November, 1986, was about 3 cfs and there were few pools
and runsfor habitat. Desert sucker, speckled dace, and 10 Virgin spinedace wer e collected about 1/4 mile
abovethediversion. Six large Virgin spinedace wer e also captured in a pool 6-20 inches degp and 3 feet in
diameter, and 3 more were captured at various|ocations up to a major fork in the stream about 2 miles above
the diversion. A 160-foot station established for a 2-catch population estimate in this upper reach yielded 30
desert sucker and 7 speckled dace, but no Virgin spinedace. This sampling indicates that Virgin spinedacein
Shunes Creek occur in a 2.0-milereach from the earthen diver sion upstream to the major fork (Figure 6).
Thisupstream distribution needsto be confirmed.

Additional sampling was conducted abovetheirrigation diversion on July 7, 1987. A sampling station
(V-14) was located about 1 mile above theirrigation diversion, and about 2 miles above the East Fork (Figure
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6). The station consisted of some of the best habitat encountered for Virgin spinedacein Shunes Creek.
Although the stream was small and water temperaturewas 88° F at 1500 hours, the habitat was good with
pools and slow runs. An estimate of 26 Virgin spinedace was computed for 84 feet of stream, which was
expanded to 3,269 fish for the 2-milereach from theirrigation diversion to the stream fork.

Quail Creek

Quail Creek isatributary of the Virgin River approximately 5 miles downstream of La Verkin (Figure
1). Itsmajor tributary isLeeds Creek which entersabout 3 miles above the confluence with the Virgin River.
Virgin spinedace wer e once found in Quail Creek (Cross 1975). The species was considered common to
abundant in the basin in 1984 ,asaresult of collections by Radant and Hickman. This population was
extirpated by the construction of Quail Creek Dam (Figure 1) in 1985 primarily asaresult of habitat
inundation and predation by exotic fishesthat flourished in the newly created impoundment.

L eeds Creek

The extent of historic occupation by Virgin spinedacein L eeds Creek isnot documented. Rinne
(1971) did not sample the Quail Creek drainage, and sampling by Cross (1975) failed to yield any spinedace
from Leeds Creek. However, becauseit issimilar to Quail Creek and sharesa common basin, L eeds Creek
probably supported Virgin spinedace historically for a 3-mile reach from the confluence with Quail Creek
upstream to Silver Reef. An irrigation diversion at Silver Reef dewatered most of Leeds Creek prior to any
fish sampling and probably led to the elimination of this population prior to the construction of Quail Creek
Dam in 1985. The stream gradient above Silver Reef is probably too steep to support the species.

South Creek

South Creek entersthe East Fork Virgin River near Shunesburg, about 3 miles upstream from the
confluence of the East Fork and North Fork Virgin River (Figure6). Thereare no records of fish sampling
from thistributary prior to our effortson November 13, 1986. Although South Creek is considered an
intermittent stream, flow in mid-November was compar able to that of nearby Shunes Creek (about 3 cfs).
Electrofishing yielded no fish about 1/4 mile above the confluence of the East Fork. The stream channel
appear ed to be scoured by periodic high flows and habitat did not appear suitable for Virgin spinedace. An
inoperableirrigation diversion islocated about 1/4 mile upstream from the East Fork confluence. This stream
should be sampled again to confirm the absence or presence of fish.

Virgin_River

The Virgin River isformed by the North Fork and East Fork which join just south of Springdale,
Utah (Figure 6). Theriver generally flowsin a southwesterly direction acr oss the southwest corner of Utah,
into the extreme northwest corner of Arizona, and then into southeastern Nevada (Figure 1). Much of the
flow of the upper Virgin River isdiverted at the Quail Creek Diversion about 1 mile upstream of Pa Tempe
Springs. Thisdiversion isa 7-mile long underground pipeline constructed in 1985 asthe primary sour ce of
water for Quail Creek Reservoir located about 6 miles downstream on Quail Creek (Figure 1). The Virgin
River isfrequently dewatered by the Quail Creek Diversion for about 1 mileto Pa Tempe Springs. Pa Tempe
Springs (also known asLa Verkin Springsor Dixie Hot Springs) near La Verkin modifies the quality and
temperature of the Virgin River near thetown of La Verkin (Figures 1 and 5). These hot springs may vary
in volume (Blakey and Hetzel, no date) but consistently preclude fish presencein the Virgin River downstream
for about 2 milesto the confluence of La Verkin Creek and Ash Creek. Thus, a 3-milereach of the Virgin
kIJ?i\(cgeéhbetween the Quail Creek Diversion and the confluence of La Verkin and Ash Creeksisnot inhabited

y fish.

PR-197-1 1/91
BIO/WEST, Inc. 35



Outflow from Quail Creek Reservoir entersthe Virgin River 6 milesbelow La Verkin. During peak
irrigation, the Virgin River isfrequently dewatered for 8 miles below the Washington Fields Diversion to just
above the Washington Bridge. Irrigation returnsresume surface flow in the Virgin River near St. George, and
are augmented by Ft. Pear ce Wash and the Santa Clara River. These flows maintain marginal fish habitat
during dry yearsto about the Utah/Arizona stateline where the Virgin River periodically flows underground
until it isaugmented by springs and inflow from Beaver Dam Wash. During wet years, the Virgin River has
continuous surface flows.

The Virgin River was sampled on November 14, 1986, at selected locations between the North and
East Forks confluence and the gor ge above the Quail Creek Diversion (Figure5). Altogether, four siteswere
sampled with multiple seine hauls at each. The stations (and number of seine hauls) werelocated 1.1 miles
(II1-32 to III-40, 9 hauls), 3.8 miles (111-41 to I11-48, 8 hauls), 6.6 miles (I1II-49 to III-54, 6 hauls), and 10.0
miles (HI-55 to 111-60, 6 hauls) above the North Creek Bridge.

The upper stationswere generally steeper gradient with morerock and cobble and swifter flows. The
middle reaches had less gradient with some channel braiding and a sand/silt substrate. Astheriver entered
the gorge, it became steeper with morelargerocks, rubble, and boulders. During the mid-November sampling,
the East Fork flowed turbid while the North Fork was clear. At thefirst station below the confluence, the
water was dightly turbid (visibility about 1 foot) and shallow sand barswer e visible. The mainstem of the
Virgin River from the East and North Forksto the gorge formed by the Hurricane Cliffs contains good habitat
for Virgin spinedace. The speciesoccurred in relatively high numbersin slackwatersand pools below riffles.
The habitat in the gorgeis probably too steep for the specieswith altered flows by the Quail Creek Diversion.

Below La Verkin and Ash Creeks, Virgin spinedace occur incidental in the mainstem Virgin River.
Small concentrations of the species can sometimes be found at tributary inflows, but these fish are probably
not ableto sustain themselves in the mainstem independent of these tributaries. The mainstem Virgin River
hasalower gradient than thetributariesand iswarmer and moreturbid. In addition to marginal habitat
conditions, Virgin spinedace may be excluded from the mainstem by exotic species. Sampling at Twin Bridges
south of St. George (Figure 4) by the Woundfin Recovery Team since 1978 (Radant and Coffeen 1986) has
yielded Virgin spinedace on only 2 years. One fish was caught in each 1981 and 1983.

Virgin spinedace also occur at the confluence of the Virgin River and Beaver Dam Wash at Littlefield,
Nevada (Figure 1). Thissmall population is dependent on the clean inflow of Beaver Dam Wash which
surfaces just upstream of the confluence. Thelarger numbers of spinedace which once occurred in streamside
ponds of lower Beaver Dam Wash have vanished with the elimination of these ponds (Jim Deacon, Per sonal
communication, University of Nevada, L as Vegas).

Thehistoric and present status of the Virgin spinedace in Cottonwood Creek (Figure 1) isunknown.
The speciesisnot reported from thistributary and recent investigations have not sampled this stream.

PR-197-1 1/91
BIO/WEST, Inc. 36



SUMMARY OF VIRGIN SPINEDACE POPULATIONSIN UTAH

Thefollowingisa summary of Virgin spinedace populationsin Utah, their estimated abundance,
general habitat, major threats, and data gaps. Table 5isfurther provided to show the status of each
population, areas presently occupied, areas wher e the speciesis gone, and the total amount and per centage
of occupied habitat lost. Thereisalso a security rating that identifies the current security level of the
population asfootnoted in thetable.

Beaver Dam Wash
Population #1:. The Narrowsto 1 mile above Motoqua = 7.0 miles
Total Population Estimate: 568

General Habitat: High gradient stream with boulder, cobble, gravel substrate; few poolsin higher
reaches becoming mor e numer ous downstream; cover provided by pool depth, boulders, streamside
vegetation, fallen trees.

Major Threats:

1. dewatering at Motogua (water diversion)

2. mining activity throughout

3. exotic species (rainbow trout, bullfrogs, crayfish)

4. flows altered by Shroeder Reservoir

5. eroded stream banks and siltation, degraded water quality from cattle grazing

Data Gaps:
1. exact upstream distribution in The Narrows unknown
2. population estimate needed just upstream of M otogqua

Population #2: 2.0 miles above Lytle Ranch to | verson Ranch Diversion + diversion canal = 2.5 miles
Total Population Estimate: 14,798

General Habitat: Excellent poolsin upper 1 milereach above Lytle Ranch Diversion with good water
quality and abundant instream vegetation and over hanging cover, but becoming impounded by beaver
just abovethediversion; area below diversion isnarrow swift stream with few pools but abundant
instream vegetation used as cover; extensive beaver pond system at Lytle Ranch and | verson Ranch.

Major Threats.

1. dewatering from Lytle Ranch Diversion

2. complete stream diversion into Iverson Ranch hasreduced or eliminated recently-reported high
densities

extensive beaver ponding isreducing stream habitat

exotic species (bullfrogs, crayfish)

potential invasion of largemouth bass from Nordin Ranch on East Fork

eroding stream banks and siltation from cattle grazing

Sukhw
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Table5. Status of the Virgin spinedacein the Virgin River drainage.
Historic Range Presently Occupied Area Total Habitat Lost
Tributary Stream Description Miles Description Miles Miles Percentage Security
Rating
Beaver Dam Wash Surface flow from NV-UT Stateline to Narrows to Motoqua 7.0
AZ-UT Stateline 20.0 Lytle Ranch to Iverson Ranch 25 105 53 3
Santa Clara River Pine Valley to Virgin River Confl. 40.1 Baker Dam to Gunlock Res. 118
Bloomington Golf Course to V.R. 10 273 68 4
Moody Wash Racer canyon to Santa Clara River 11.8 Racer Canyon to 1.5 mi. above Magotsu 6.0
Magotsu to Santa Clara River 33 2.3 20 3
Magotsu Creek Bingham Falls to Moody Wash 2.0 0 20 100 5
Ash Creek Hwy 17 Spring to Virgin River 43 Hwy 17 Spring to Virgin River 33 10 23 3
La Verkin Creek Chute Falls to Virgin River 74 Chute Falls to Virgin River 5.6 18 24 3
North Creek Sunset Ranch to Virgin River 8.1 Sunset Ranch to Virgin River 8.1 0 0 2
North Fork Virgin River ~ Sinawava to Virgin River 125 Sinawava to Virgin River 125 0 0 2
East Fork Virgin River Parunuweap Falls to East Fork 9.2 Parunuweap Falls to East Fork 9.2 0 0 2
Shunes Creek Main fork to mouth 3.0 Main fork to Diversion Dam 2.0 10 67 3
Quail Creek Lower 5 miles 5.0 - 0 5.0 100 5
Leeds Creek Silver Reef to Quail Creek 30 — 0 30 100 5
Virgin River North/East Fork to La Verkin 17.5 North/East Fork to La Verkin 145 3.0 17 3
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Table5. Continued

Historic Range Presently Occupied Area Total Habitat L ost
Tributary Stream Description Miles Description Miles Miles  Percentage Security
Rating
Summary 1439 87.0 56.9 40 3.3

* 1 =population secure - no threats, 2 = good population but existing threats, 3 = evidence of decline, persistent threats, 4 = rapid decline, in danger of extinction, 5 = extirpated
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Data Gaps:
1. assess effect of 1ver son Ranch diversion on population reported by | SU
2. assessimpact of beaver ponding on available habitat and population

Recent Declines:
1. areabelow Iverson Ranch diversion, reported abundant by 1SU (1989)

Santa Clara River
Population #3: Baker Reservoir to Gunlock Reservoir = 11.8 miles
Total Population Estimate 17,230

General Habitat: Moderate gradient with boulder, cobble, gravel substrate, open channel shaded by
riparian zone.

Major Threats:

1. flow alteration/depletion by Baker Reservoir releases

2. inundation of habitat by Gunlock Reservoir filling during spring runoff
3. bank erosion and siltation from cattle grazing

4. exotic species (redside shiner, green sunfish, brown trout, crayfish)

5. degraded water quality

Data Gaps:

1. effect of flow releases from Baker Dam

2. lakelevelsin Gunlock Reservoir

3. abundance and effect of predators

4. extent and effect of water quality degradation

Population #4: Bloomington Golf Courseto Virgin River = 1.0 miles
Total Population Estimate: None Available, probably small numbers

General Habitat: Moderateto low gradient with sand/silt substrate, under cut banks, long shallow
poolsand slow runs.

Major Threats:

1. water diversions

2. degraded water quality from organic pollution and cattle grazing
3. crayfish

Data Gaps.

1. population estimate
2. effect of crayfish

M oody Wash
Population #5: Racer Canyon to 1.5 miles above Magotsu Creek = 6.0 miles
Total Population Estimate None Available
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General Habitat: Steep gradient, intermittent in upper reacheswith boulder, cobble, gravel, sand
substrate; upper and lower extent limited by inter mittent flow.

Major Threats:

1. limited natural flow and diversions

2. mining activity in tributary drainages

3. bank erosion and siltation from cattle grazing

Data Gaps:

1. determine precise upstream distribution
2. estimate population

3. assessuseduring high flows

Population #6: 0.5 miles above Magotsu Creek to Santa Clara River = 3.5 miles
Total Population Estimate: 10,055

General Habitat: Moderate gradient with good pool, run habitat, overhanging banks and vegetation,
instream logs, boulder, cobble, sand substrate.

Major Threats:

1. dewatering fromirrigation diversions

2. bank erosion and siltation from cattle grazing
3. degraded water quality from livestock yards

Data Gaps: None

Recent Declines:

Magotsu Creek. No Virgin spinedace found in January 1990 survey at thr ee sample sites; possibly
because of reduced flow from dewatering above Bingham Ranch or livestock yards; located 12-foot
waterfall barrier 2 miles upstream of Moody Wash; speckled dace below barrier were few to common.

Ash Creek
Population #7: Spring below Highway 17 to Virgin River = 3.3 miles
Total Population Estimate: 19,753
General Habitat: Upstream reach a canyon habitat with rocky rifflesand sand substrate, lower reach

consisting of a shifting sand bottom; habitat throughout isfair pool/riffle/run providing reasonable
habitat for Virgin spinedace; overall water flow isgood from concrete structure down.
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Major Threats:

1. considerableresidential development

2. bulldozing of stream channel

3. exotic fish species and bullfrogsin streamside ponds
4. possible obstaclesfor movement during low flows

Data Gaps. None
LaVerkin Creek
Population #8: Chute fallsto Virgin River = 5.6 miles
Total Population Estimate: 15,708

General Habitat: Upper and middle reaches with intermittent steep fallsand chutes which constitute
barriersto fish movement; habitat above falls appear s suitable for Virgin spinedace; occupied habitat
below fallsis good consisting of pools and run/riffles; middle reach threatened by diversionswith few
pools, mostly run/riffle habitat with spinedace mainly in pools; lower end largely diverted with no
spinedace present.

Major Threats.

1. dewatering from several irrigation diversionsin lower reach

2. natural waterfallslimit upstream distribution and movement

3. channelization and habitat alteration

4. exotic fish from streamside pondsin lower reach (i.e. largemouth bass)

Data Gaps:
1. further assess habitat, barriers, and presence of other fish species above chutefalls for
introductionsto extend range of Virgin spinedace

North Creek
Population #9: Sunset Ranch to Virgin River = 8.1 miles
Total Population Estimate: 18,719

General Habitat: Upper reach with good pool habitat and long slow-flowing runs, substrate of cobble,
rubbleinter spersed with large boulders; middle station contains deep (3.5-4.0") poolswith small pools
around large bouldersand a substrate of silt/sand; lower reach with good pool/run habitat with some
undercut banks and grass as cover but dewatered at times.

Major Threats:

1. irrigation diversions/dewatering in lower reaches
2. exotic fishesin streamside ponds

3. construction of North Creek Reservoir
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Data Gaps.
1. confirm upstream distribution above Sunset Ranch

North Fork Virgin River
Population #10: Temple of Sinawavato Virgin River = 12.5 miles

Total Population Estimate: 11,929

General Habitat: stream throughout wide and open with moder ate gradient and a substrate of
boulders, rubble, and sand; flow is depleted by water diversion in Zion National Park.

Major Threats:

1. impoundmentsin upper reaches, above Zion National Park
2. reduced water quality from cattle grazing far upstream

3. water diversion in Zion National Park

4. upstream water development

Data Gaps.
1. determine upstream distribution is Orderville Canyon

East Fork Virgin River
Population #11: Parunuweap Canyon fall to North Fork Virgin River = 9.2 miles

Total Population Estimate: 42,398

General Habitat: upper reach below Parunuweap Canyon characterized as pool/run habitat with sand
and gravel substrate and maximum pool depth of 4 feet; area below similar with good pool habitat,
rubble and sand substrateinter spersed with lar ge boulders.

Major Threats:

1. continued stream flow reduction from Mt. Carmel Golf Course diversion
2. degraded water quality from cattle grazing in upstream reaches

3. exoticfishesin streamside ponds

4. upstream water development

Data Gaps:
1. confirm Virgin spinedace to base of Parunuweap Falls

Shunes Creek

Population #12: Main fork to Diversion Dam = 2.0
Total Population Estimate: 3,269

General Habitat: largely dewatered by irrigation diversion 0.9 miles upstream, habitat below diversion
poor; better above diversion because of better flow; few small and medium poolswith Virgin
spinedace and some over hanging cover from streamside vegetation and large boulders.

Major Threats:
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1. dewatering from irrigation diversion
2. degraded water quality from livestock grazing

Data Gaps.
1. confirm upstream distribution

Virgin River
Population #13: Confluence of North and East Forksto Quail Creek Diversion = 15.5 miles
Total Population Estimate: None available
General Habitat: large riverine habitat with pools at base of riffles, generally open channel with
some braiding; upper reacheswith steep gradient, swift flow, and rock and cobble substrate; middle
reach mor e gentle with some channel braiding and a sand/silt substrate; lower reach much steeper as

river entersgorgewith largerocks, rubble and boulders.

Major Threats:
1. degraded water quality and siltation from livestock grazing and feed lots

Data Gaps:
1. estimate numbersof Virgin spinedace
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