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A mature male razorback sucker, Xyrauchen texanus, collected at Echo Park (station 3), Colorado, November 1975 (total
length, 505 mm; weight, 1,600 g). )
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Abatract

The razorback sucker (Xyrauchen texanus), which has declined in abundance in the upper Colo-
rado River primarily because of man's impact on the environment, has been recommended for
listing as “threatened” in the U.S. Department of the Interior’s list of threatened or endangered
species. During the present investigation, razorback suckers were nevertheless found in rela-
tively large concentrations at two restricted locations—the mouth of the Yampa River and a
flooded gravel pit connected to the Colorado River near Grand Junction, Colorado, Razorback
suckers spawned in April and May, when water temperatures were 6 to 15 C. Estimated fecun-
dity ranged from 24,490 eggs for a fish 529 mm in total length to 76,576 for a fish 485 mm long.
Estimated ages based on scale examinations indicated that the razorback suckers collected had
completed from 4 to 9 growing seasons; all were mature. Razorback suckers from the Colorado
River were significantly larger than those of the same estimated rge from the Green and Yampa
rivers, probably because water temperature was higher in the Colorado River than in the other

T two streams.

b
.

The Colorado River system in the western United
States thas been greatly modified during the past
century, primarily by the construction of dams for
hydroelectric power generatmn and irrigation. The
dams have resulted in major hydrological and eco-
logical changes in the large rivers of the basin (Dolan
et al. 1974). The river environment below the dams has
been altered in three major respects: (1) seasonal flue-
tuations in streamflow have decreased and daily flue-
tuations have increased, (2) summer water tem-
peratures are lower and winter water temperatures are
higher, and {3) turbidity is reduced. Modifications of
such proportions ususlly result in major changes in
the aguatic fauna downstream (Pearson et al. 1968;
Vanicek et al. 1970; Geen 1974).

The dams and their alteration of the river environ-
ment are believed to be major factors in the decline of

'Present address: 1.8, Fish and Wildlife Service, Colorade
River Fishery Project, 447 East Main Street, Vernal,
Utah 84078,

*Present -address: Fisheries Academy, National Fisheries
Center, Route 3, Box 48, Kearneysville, West Vir-
ginia 256430.

‘The Utah Cooperative Fishery Research Unit is jointly
supported by the U.S. Fish and Wildlife Service, Utah Divi-
sion of Wildlife Hesources, and Utah State University. This
study was funded by the TJ.5. Fish and Wildlife Service,
Contract No, 14-16-0008-1140.

four endemic Colorado River fishes: the Colorado
squawfish, Ptychocheilus lucius; the humpback chub,
Gila cypha; the bonytail chub, G. elegans; and the
razorback sucker, Xvyrauchen texanus (Vanicek et al.
1970; Minckley 1973; Holden and Stalnaker 19755).
The Colorado squawfish and humpback chub were
both officially designated “endangered” by the U. S.
Department of the Interior (1973); later the bonytail
chub was proposed for designation as “endangered"
and the razorback sucker as “threatened” (U. 8. Fish
and Wildlife Service 1978),

The fish fauna of the Colorado River basin is unique
because 74% of the native species are endemic to the
basin {Miller 1958). Most of the native large-river fish
have been eliminated from the lower basin (Minckley
1973); however, all of the species endemic to both the
upper and lower basin still occur in the upper basin.
The expansion of water development in the upper
basin now jeopardizes the remaining habitat of the
native fish. Water from the basin is expected to play a
vital role in the extraction of energy resources (e.g., oil,
oil shale, coal, and uranium) found in this region of the
western United States. The many added demands will
probably further reduce the quality and quantity of
water in the basin.

The introduction of exotic species is also believed to
have had a detrimental impact on the native fauna
{Miller 1961). Holden and Stalnalker (1975a) recorded
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10 native and 19 introduced fish species in the main
stem of the upper Colorado River. Alterations in the
river have produced a favorable environment for
exotic species, which have become so numerous that
competition for food and space may be a major factor
in the decline of native species (Miller 1961; Minckley
and Deacon 1968; Minckley 1973). Seethaler et al.
{1979) outlined many of the factors involved in the
decline of the native fish fauna.

Holden and Stalnaker {1975z) believed that the
Yampa River in northwestern Colorado plays a vital
role in the continued existence of endemic fishes in the
upper basin. The present study was begun to deter-
mine the importance of the Yampa River in the ecology
of the razorback sucker and to locate other reaches
inhabited by this species.

The depletion and extinetion of native fish in various
waters has alarmed many biologists and certain seg-
ments of the public in recent years (Minckley 1965;
Minckley and Deacon 1968; Miller 1961, 1963, 1972;
Deacon 1968; Constantz 1974; Reiger 1977). The result
has been an increase in efforts to ensure the preser-
vation of the mnative species. Natural resource
managers, traditionally oriented toward sport fish and
wildlife, must assume the responsibility for the

- management of all native fishes if they are to fulfill

their obligation to the public and the resource (Pister
1976). Information on habitat requirements, distribu-
tion, abundance, and life history is needed to facilitate
the management of all native fishes—particularly
those of the Colorade River basin. To mitigate: the
impacts of further alterations of the river on the native
species, managers must know the ecological and bio-
logical requirements of the fish. In carrying cut this
study, we had four objectives: (1) to determine the dis-
tribution and relative abundance of the endangered
fish species, as well as the other species, found in the
Colorado River drainage; (2) to determine movements
of the razorback sucker, with special emphasis on the
extent and timing of the spawning migrations from
the upper Green River into the Yampa River; (3} to
delineate spawning areas for the razorback sucker and
determine the ecological requirements for spawning;
and {4} to summarize current knowledge of the life
history of the razorback sucker.

Study Area

The primary collection sites (Fig. 1) were at Echo
Park (station 8} and the Walker Wildlife Area (station
8). Sites farther up the Yampsa River at Lily Park (sta-
tion 1} and Castle Park {station 2} were also exten-
sively sampled, but no razorback suckers were col-
lected. Island Park (station 4) was sampled twice and
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Fig. 1. Location of sampling stations (solid circles) along the
Colorado, Green, and Yampa rivers, Utah-Coloradoe: 1, Lily
Parlk; 2, Castle Park; 3, Echo Park; 4, Island Park; 5, Horsge-
shoe Bend; 6, Quray; 7, Sand Wash; and 8, Walker Wildlife
Area. (Most razorback suckers were collected at stations 3
and 8, Open circles show cities or towns.}

Horseshoe Bend, Quray, and Sand Wash (stations 5, 6,
and 7, respectively) were sampled once each during
exploratory collecting for razorback suckers.

The Yampa River at stations 2 and 3 flows through
narrow canyons and has sections of deep, fast water.
The shoreline and river bottom are composed of rocks
ranging from a few millimeters to 20 m in diameter.
Quiet eddies are created behind the larger boulders. At
station 1 on the Yampa River and stations 4, 5, 6, and
7 on the Green River, the stream flows through open
valleys. The water velocity is low and the river is
shallow; sand ar silt is the main substrata,

The riparian vegetation along the Yampa and Green
rivers characteristically consists of box elder {Acer
negundo), cottonwoods (Populus spp.), willows (Salix
spp.), and tamarisk {Temarix pentandra); typical vege-
tation on the hillsides includes rabbit brush (Chryso-
thamnus spp.), big sagebrush (Artemisia tridentata),
and Utah juniper {Juniperus osteosperma). Holmgren
(1962) provided a detailed discussion of the vegetation
in this area. The region is arid, having an average
annual precipitation of 25 cm (Vanicek 1967). Air tem-
peratures range from a high of 40 C in summer to a low
of — 25 C in winter. Water temperatures range from
0 C in winter to 30 C in late summer (Vanicek 1967},



The Walker Wildlife Area {station 8) contains a
flooded gravel pit {25.6 ha, 0.5-2.0 m deep} connected
to the Colorado River nesr Grand Junction, Colorado.
No aguatic vegetation oceurs in the pit, but the flood-
ing of tamarisk along the shoreline in spring provides
cover for small fish. The bottom of the pit is composed

.primarily of gravel covered with thick layers of silt.
The shoreline is lined with cobbles 5 to 10 cm in diam-
eter. A canal 6 m wide that permanently connects the
pond with the river gives fish free access to the main
river. .

The Colorado River near the Walker Wildlife Area is
80-120 m wide and has alternating stretches of slow
and fast water, The banks are covered primarily with
tamarisk and cottonwood trees. The removal of large
quantities of irrigation water upstream from the study
area substantially reduces streamflow during the
summer. Several irrigation return flows enter the river
in this study section.

General Materials and Methods

Water temperatures were monitored at stations 3
and 8 with a Ryan 30-day thermograph. Water tem-
peratures at other stations were taken with a pocket
thermometer on the dates when fish were collected
there. Turbidities were measured with a Jackson tur-
bidimeter, and water velocities with a Gurley current
meter, .. .

Fish were sampled from August 1974 through
November 1976. Shelf and floating ice prevented effec-
tive sampling during the winter. Most fish were col-
lected in trammel nets 26 to 90 m long, with an inside
mesh of 2.5 cm (bar measure) and an outside mesh of
25 cm. Suitable areas were sampled with & 30-m bag
seine with 2.5-cm mesh. Small fish were captured with
a 5-m seine with 3-mm mesh. Swift, shallow-water
areas were sampled with an electroshocker {120-V DC
generator with a variable voltage pulsator) mounted
on a 3.6-m aluminum boat. Electrofishing was rela-
tively ineffective during periods of high water because
of the swift current and high turbidity. Efficiency of
the tramme! nets was also reduced at these times by
the large amounts of floating debris and high water
. velocities.

Endangered or threatened species collected were
returned to the river, although a few died from injuries
received during capture. Razorback suckers that died
were frozen and returned to Utah State University for
enzyme analysis. Razorback suckers were sexed before
release by external characteristics determined from
examination of preserved specimens, The last ray of
the anal fin is curved in mature male razorback
suckers but is straight in mature females. The fish
were weighed and measured, and a scale sample was
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Fig. 2. Distribution of the razorback sucker in the Colorade
River bagin: historieal (all cireles) and present {solid circles
only]. (Question mark indicates uncertain record.}

removed. All razorback suckers caught were tagged
with serially numbered Floy anchor tags and eight-
with ulirasonic transmitters, before they were released
near the point of capture.

Distribution and Abundance

The range of the razorback sucker has been mark-
edly reduced over the years {Fig. 2) primarily because
of man-made alterations of the Colorado River system.
Early observers reported the species in large numbers
throughout the lower basin. Everman (1916) stated
that razorback suckers were “rather abundant” in the
Salton Sea when it was formed after the breaking of a
dike in 1905. Chamberlain {1904} reported that they
were “rather common” in the San Pedro River and
were sold at nearby Tombstone, Arizona, as ‘Buffalo”
{the San Pedro is now dry during most of the year).
Chamberlain {1904) collected a single specimen from
the Salt River in central Arizona, near the present site
of Roosgevelt Dam. Miller (1961) reported, however,



that they had disappeared from this area by 1937.

Reservoir impoundments apparently do not affect
adult razorback suckers as much as they affect other
endemic species. When Lakes Mohave and Mead were
formed on the Colorado River, the Colorado squawfish,
 bonytail chub, and humpback chub were drastically
reduced in numbers, but the razorback sucker
remained abundant in Lake Mead and common in Lake
Mohave (Wallis 1951). Jonez and Sumner (1954) found
many razorback suckers in the Colorado River below
Davis Dam, but none have been reported from this
region recently (Minckley 1973). As late as the 1940’s,
razorback suckers supported a commercial fishery in
Arizona. One fisherman harvested some 5.4 metric
- tons from Sahuaro Lake, an impoundment on the Salt
River, in 1949 (Hubbs and Miller 1953). However, no
razorback suckers were found when Sahuaro Lake was
drained in 1966 (Minckley and Deacon 1968). In fact,
the species has apparently disappeared from the entire
Gila River arm of the lower Colorado River basin
{Minckley 1973). Lakes Havasu, Mead, and Mojave
still contain razorback suckers, but only mature fish
are found, indicating that successful reproduction has
been greatly curtailed or does not oceur.

The razorback sucker appears to be more widespread
in the upper Colorado River basin, but has never been
reported to be sbundant there {Banks 1864; Deacon
1968; Vanicek et al. 1970; Miller 1972; Stalnaker and
Holden 1873; Holden et &l. 1974; Holden and Stalnaker
19754, 1975b).

There are few early reports about the abundance of
the razorback sucker in the upper basin. Jordan
{1891) wrote that razorback suckers were abundant in
the area, but documentation is Imited. The inacces-
sibility of the canyon areas and the violent turbulence
of the river made sampling of fish difficult, and early
efforts were cursory at best. Vanicek et al. (1970)
reported the elimination of razorback suckers from the
tailwaters of Flaming Gorge Reservoir, but theorized
that they were uncommon there even before the reser-
voir was impounded. Holden and Stainaker (19755}
found scattered individuals throughout most of the
upper basin and discovered concentrations of 10 to 15
fish in the mouth of the Yampa River in March and
November 1970. Razorback suckers were reported
recently in a pond separated from the lower San Juan
River near Bluff, Utah (N. Armentrout, personal com-
munication), but their abundance was not determined.

During the present investigation, razorback suckers
were found to be most common, though never numer-
ous, at two locations—the mouth of the Yampa River
at station 3 (Echo Park) during early spring, and the
Colorado River at station 8 {Walker Wildlife Area)
throughout the year. Occasional razorback suckers
were also found at station 3 during the fall and at sta-
tions 4 and 7 (Table 1).

Table 1. Numbers of razorback suckers collected
from the upper Colorado River basin, by dates and
location, August 1974-November 1976,

Yearand No.
station® Dates collectedb
1974
Walker Wildlife Area {8) 24 Oct.-1 Nov. 22
Echo Park (3} 14-18 Nov, 3
Sand Wash {7} 9-12 Dec. 1
1976
Walker Wildlife Area (8] 3-10 Apr. 11
24.28 May 24 (8)
15-17 June d
4.9 Oct. 9
Island Park (4} 4-18 Apr. 2
29 Oct.-1 Nov. 1
Echo Park {3} 1-22 May 24 (1)
14-16 Nov. 1
1876
Echo Park (3} 2-5 May 1
Wallter Wildlife Area (8) 12-16 Apr. 5

a8ee Fig, 1 for locations of stations.
bYNumbers in parentheses indicate number of tagged retap-
tures included in total

The razorback suckers moved into the area of the
confluence of the Yampa and Green rivers (Echo Park;
station 8) in late fall and apparently remained there
through the winter (Table 2). Although considerable
sampling was done in the lower sections of the Yampa
River during summer and early fall, no razorback
suckers were collected during that peried in 1976 or
1976. Nor were razorback suckers collected farther
than 2 lom upstream in the Yampa River, despite con-
siderable collecting effort at our stations 1 and 2
(Table 3). However, a single razorback sucker was col-
lected at station 1 in July 1979 by investigators from
Colorado State University (E. Wick, personal com-
munication), Sampling was not possible during winter
because of ice cover and the inaccessibility of the
canyon areas. Some razorback suckers probably
remained in the area over winter, where they were
joined the following spring (in late April) by other fish
moving from the Green River into the mouth of the
Yampa. A female razorback sucker, captured and
tagged in the Green River at station 4, was recaptured
2 weeks later at the mouth of the Yampa River, 21 km
upstream. Inasmuch as the fish was ripe when recap-
tured, it may have been collected during a spawning
migratien.

Razorback suckers apparently leave the mouth of
the Yampe River in late spring or early summer &s
streamflow decreases and water temperature in-
creases. ' '

A total of 23 razorback suckers were collected at



Table 2. Percentage of fish of different species in collections made with trammel nets at Echo Park (station 3/
on different dates in 1974-76, and (for 10-22 May 1975) catch per unit of effort (CPE).® (See Fig. 1 for locations

of station.)
Year and dates (total number of fish collected shown in parentheses)
1974¢c 1975 ‘ 1976
10-22 May
14-18 Nav. 25 Apr.-7 May (102} 5-10 July 14-16 Nov. 2-6May

Species” (89) (62) Percent  CPE® {200} (34} {141)
Cetostomus latipinnis (N} 55.1 22.5 33.3 0.58 50.0 36.4 411
C. discobolus {N) 20.2 129 16.7 0.29 a.5 48.5 20.6
C. commersoni 11.2 4.8 6.9 0.12 2.0 9.1 7.8
Xvrauchen texanus (N} 3.3 9.6 1.0 0.02 — .0 . 0.7
Prychocheilus lucius (N) - - — — 0.5 - 1.4
Gila robusta (N) 1.1 6.5 11.8 0.21 13.0 3.1 6.4
Gilg spd — — 2.9 0.05 1.0 — 0.7
Cyprinus carpio . 2.2 20.9 8.8 0.15 4.0 — 12.8
Tetalurus punctatus C 8.7 11.8 4.9 0.09 15.5 - 4.9
I melas — - 2.9 0.05 — — -
Salmo gairdneri — 2.1 8.8 0.15 — - 2.8
S. trutta — 3.4 2.0 0.03 0.5 3.1 0.7

2CPE = catch per unit effort; one unit of effort = 10 m of net (2.1 m deep) set for 10 h.

bN = native species,

¢Catches on 5-10 October 1974 {not shown) included one Colorade squawfish {no razorback suckers); ather species were not

counted.
dMember of the humpback chub complex.

Table 3. Percentage of fish of different species in collections made with trammel nets at Castle Park (station 2)
and Lily Park fstation 1), Yampa River, Colorado, on different dates in 1975. (See Fig. 1 for locations of

stations.})
Station and dates (total number of fish collected shown in parentheses)
Castle Park (station 2) Lily Park {station 1)
11-13 July 23-28 July 31 July-3 Aug. 5-8 Aug, 30 Aug. -

Speciest ] (208) (234) (207) {42}
Catostomus latipinnis (N) 23.7 28.6 56.7 44.0 50.0
C. discobolus (N) 5.2 44 89 - 184 19.0
C. commersoni ) — 1.5 3.0 6.3 2.4
Gila robusta (N} 48.b 16.3 21,2 8.2 14.3
Gila sp.b 9.3 1.5 — — -
Ptychocheilus lucius (N} 2.0 6.8 1.5 6.3 4.8
Cyprinus earpio —_ 31.0 20.2 - 116 2.4
Ietalurus punctatus 11.3 8.4 3.4 5.8 2.4
I melas ) — 1.5 0.5 0.5 2.4
Salmo trutta — — — — 2.4

8N = native species.
bMembers of the humpback chub complex.

station 3 during a 3-week period in May 1975 (Table 1).
The collections were made with electrofishing gear and
trammel nets. Since more effort was expended at this
time than during other collection periods, relative

abundanee was not reflected in the total catch., Seven
razorback suckers composed 4.3% of the trammel net
catch from 25 April to 22 May—a percentage only
slightly preater than that {3.0-3.3) in the fall collec-



Table 4. Pércentage of native fish in total catch and percentage of native species in total species taken in collec-
tions with trammel nets from different locations in the upper Colorado River basin, 1974-76.

Total no, of Native Total no, of Native
Station® fish caught fish (%) species caught species { %}
Lily Park (1} 483 78 ] 44
Castle Park (2) 300 68 8 . 44
Echo Park (3) 628 73 12 50
Island Parlk (4) 190 88 10 50
Horseshoe Bend {(5) 432 687 8 50
Quray (6) ) 22 95 2 50
Sand Wash {7) -103 55 5 60
Wallcer Wildlife Ares (8) 1,915 43 15 40

aSea Fig. 1 for locations of stations.

tions in 1974 and 1975 {Table 2). However, during
spring 1975, 14 additional razerback suckers were col-
lected with electrofishing gear at station 3, from
spawning bars in the lower Yampa River. Because
electrofishing gear was used most extensively during
the spring of 1975, direct comparison of relative abun-
dence cannot be made with other collections,

Flannelmouth suckers {Catostomus latipinnis) com-

posed most of the catch made with nets and by elec-
trofishing, occurring about 7 times more frequently
than razorback suckers in the trammel net collections

and 5 times more often in collections taken by electro-
fishing. Bluehead suckers {C. discobolus) and roundtail
chubs (Gila robusta) were also commonly collected at
Echo Parlk.

Native fish made up a smaller proportion of the total
population in the gravel pit at station 8 than at any
other site in the study area (Table 4); razorback
suckers totaled 0.8 to 4.2% of the catch at station 8
{Table 5), which was roughly equivalent to that in the
spring and fall collections at station 3. An important
distinction is that they were present at station 8

Table b. Percentage of fish of different species in collection made with trammel nets in the Walker Wildlife
Area (station 8), Colorado, 1974-76, and (where indicated) catch per unit of effort.” (See Fig. 1 for location of

stations.}
Year, dates, and (in parentheses) total number of fish caught on those dates
1975 1976
3-10 April 24-28 May 15-17 June 12-16 April
) (543) {614} (600} {258)
Specigsb Percent. CPE= Percent CPE= Percent CrEs Percent
Catostomus latipinnis (N) 13.4 1.66 32.3 1.17 23.0 0.77 8.5
C. discobolus (N) 1.1 0.14 1.6 0.06 2.0 0.07 —
C. commersoni 3.5 0.43 0.4 0.01. 1.7 0.06 4.7
Xyravechen texanus (N) 4.2 0.52 2.8 0.11 0.B 0.04 1.6
Ptychocheilus lucius (N) 4.6 0.57 2.3 0.08 1.5 0.05 1.2
Gile robusta (N} ’ 17.3 2.13 18.1 (.66 13.5 0.45 9.7
Cyprinus carpio 18.2 2.24 15.4 D.66 18.7 0.62 26.4
Prosopium williamsoni (N} — — 0.2 0.01 — - —
Salmo gairdneri - — - — 0.2 0.01 -
Lepomis cyanellus 16.0 1.97 5.4 0.20 21.5 0.72 7.8
L. machrochirus 0.2 0.02 — - — — —
Micropterws salmoides 7.7 - 0.95 1.6 0.57 2.7 0.09 - 13.6
Ictalurus punctatus 2.2 0.28 2.9 0.11 2.0 0.07 2.7
I, melas 11.2 1.38 16.9 0.61 125 0.42 23.6
Esox lucius 0.2 0.02 — - — — —

sCPE = catch per unit effort; 1 unit of effort = 10 m of net (2.1 m deep) set for 10 h.-Twenty-two razorback suckers were taken
on 24 October-1 November and nine on 4-9 October 1975, but other fish canght were not recarded.

bN = native species.



Table 6. Percentage of fish of different species in collections made with trammel nets at stations 4, 5, 6, and 7,
Green River, Utah, on different dates in 1974-75, and {for 9-10 December and 13-15 April) catch per unit of

effort (CPE).® (See Fig. 1 for locations of stations.)

Year, stations, dates, and {in parentheses) total number of fish caught on those dates

1974 1975
Sand Wash Ouray Horseshoe Bend
{station 7) {station @) Island Park (station 4) (station 5)
9-10 Dec. 13-15 April
03 5§Dec 61) 2-4 Oct, 69 Oct.
Speciesgb Percent CPE® (22} Percent CPHe  (129) {42}
Catostomus latipinnis (N) 52.4 10.2 95.0 . 65.6 0.40 27.1 45.3
C. discobolus (N) — = - 19.7 - 0.10 57.4 14.3
C. commersoni - — — 1.6 0.01 2.3 —
Xyrouchen-texanus {N) 1.0 0.1 — 33 0.02 0.8 -
Cyprinus earpio 34.0 8.6 — — —_ 3.9 _ 21.4
Ptychocheilus lueius (N) 1.9 0.11 — — — 0.8 4.8
" Gila robusta (N} — — - —_ — 2.3 2.4

Tetelurus punctatus 107 2.3 5.0 1.6 0.01 2.3 4.8
Salmo gairdneri — — — 6.6 0.04 1.6 —
S, truita — — — 1.5 0.01 1.6 —
Stizostedion vitreum - - - - - — 4.8
Micropterus dolomieui — — . -

- . = — 2.4

8CPE =.catch per unit effort; 1 unit of effort = 10 m of nat {2.1 m deep) set for 10 h.

BN = natjve species.

throughout the year. Even though introduced fish

composed most of the catch in the gravel pit, the-

flannelmouth sucker was still the most abundant
species. Carp (Cyprinus carpio), green sunfish {Lepo-
mis cyanellus) and black bultheads (Tetalurus meles)

" had become well established and together made up
nearly a third of the total catch.

Razorback suckers were less common in the Colo-
rado River than in the gravel pit. A sample taken by
electrofishing in the Colorado River (near station 8) in
spring 1975 contained 127 flannelmouth suckers, 109
bluehead suckers, and 1 rezorback sucler. Another
collection, at the mouth of the Gunnison River (sta-
tion 9} in April 1976, yielded 96 flannelmouth suckers

" and 86 bluehead suckers, but no razorback suckers.

Only a few razorback suckers were collected at other
locations in the basin {Table 6). A single razorback
sucker was collected in December 1974 at station 7,
and two in April and one in October 1975 at station 4.
None were collected at stations 1, 2, 5, or 6. The ab-
sence of razorback suckers in collections from the
upper Yampsa River (stations 1 and 2; Table 3} prob-
ably indicated that they were rare in this section of the
river. However, their status at stations 5 and 6 is
uncertain because only one collection was made at
each locality, Razorback suckers were common near
station 6 in May 1978 (P. B. Halden, personal com-
munication}, when they were concentrated in a large

eddy near the mouth of the Duchesne River. Other
razorback suckers were found above station 6 and
below station 6 during the same period (D. Robinson,
personal communication). In general this species is
found in the Green River from its confluence with the
Colorado River upstream to its confluence with the
Yampa River (Fig. 2},

Age and Growth

Growth

Scales from all razorback suckers were removed
from a key area midway between the lateral line and
the origin of the dorsal fin, We made scale impressions
on cellulose acetate cards (7.5cm x 12.5cm X
.0.05 mm), using heat and pressure. The impressions
were magnified 80x on an Eberbach no. 2700 projector.,
The scales of each fish were read twice. If the readings
agreed, the age was accepted. If the two readings did
not agree, the scale was examined a third time, and an
age assigned on the basis of the agreement of the third
reading with one of the first two.

‘Most razorback sucker scales were difficult to read.
The annuli were often indistinet and difficult to locate.
Closely spaced circuli and the "'cutting over’ of circuli
in the lateral fields were the characteristics used to
determine the location of annuli, Scales from the key



Table 7. Average total length (range in parentheses) of razorback suckers of different estimated ages from the
C'olora.da, Yampea, and Green rivers, 1974-75,

Colorade River Yampa and Green rivers
Female Male Female Male
No. of Length No. of Length No. of - Length No. of Length
Ape2 fish (mm) fish {(mm} fish {mm) fish (mm)
4 — — 1 485 — — 1 499
5 6 571 . 3 8§22 4 510 8 483
(538-595) {498-561) (472-531) (442-514)
6 17 561 5 510 b 508 B 489
) {499-608} {479-541} {461-539) (468-515)
7 8 583 - — 1 515 - -
{651-618)
9 1 592 — — -~ — - -

tNumber of growing seasons ‘cumpleted.

area varied considerably in size and shape, and the
relation between total length of fish and scale radins
{average for two scales from the key area) was not sig-
nificant for fish from either river. Consequently we did
not hack-calculate the lengths of razorback suckers at
different ages. However, mean lengths and weights at
capture were determined for each group (Table 7).
Inasmuch as fish were collected in early spring before
growth began, or in late fall when growth for the year
had ceased, we arbitrarily credited a *‘virtual” annulus
at the edge of each scale; consequently “age” as used
here refers to the number of growing seasons com-
pleted.

Although ages-were assigned to the fish on the basis
of agreement between two readers, the assignment of
age cannot be considered completely accurate because
the annuli were difficult to identify and because the
method has not been validated for razorback suckers.
Since no small fish were collected, verification of the
first few annuli by the length-frequency method was
not possible (Tesch 1971). Because the razorback
sucker is rare, no fish were sacrificed for otoliths,
opercles, or vertebrae, nor were fin rays removed for
age determination.

Other data suggest that the ages we assigned to the
fish may be incorrect or that the presence of the tags
markedly retarded growth. One fish recaptured 1.5
vears after its original capture had not grown in
length, and an additional annulus could not be de-
tected. A second fish, 508 mm long at tagging, had
grown only 8 mm when it was recaptured by P.B.
Holden {personal communication) 3.5 years after
release. Furthermore, two razorback suckers from
California were estimated to be much older than those
from the upper basin, on the basis of analysis of oto-
liths. A male {662 mm long} was estimated to be 22
years old and another fish {length unkmown) 17 years
old {J. A. St. Amant, personal communication}.

Although there may be errors in the assignment of
ages to razorback suckers in the present study, these
assessments are the only ones available to provide an
estimate of the growth of razorback suckers in the
upper Colorade River bagin,

There was no definite distinction in lengths at dif-
ferent ages, but overlap of lengths among age groups
is common among large, mature fish. On the basis of
our estimates, male razorback suckers from the Colo-
rado River were significantly larger than males of the
same age from the Yampa River {P < 0.10); the same
relation held for females from the two areas (P < 0.01).
Among fish from the Yampa River that had completed
5 growing seasons, females were significantly larger
than males. Females 5 and 6 years old from the Colo-
rado River were significantly larger than males of the
same ages from the same river (P = 0.05 and P = 0.1,
respectively). In 1975 fish 4 and 6 years old (n = 20
and n = 35, respectively} were dominant in both
rivers.

The faster growth rate of fish in the Colorado River
could be partly due to higher water temperatures. The
water temperature of the Green River decreases in
sumimer due to discharges from Flaming Gorge Dam
(U. S. Bureau of Reclamation 1975). Water from the
Yampa River warms the Green River, but water tem-
peratures in the summer are still lower than they were
before the river was impounded. Growth of Colorado
squawfish and roundtail chubs {Vanicek and Kramer
1969), and rainbow trout, Salmo gairdneri (U.S.
Bureau of Reclamation 1975), was. reduced in the
Green River by decreased water temperatures below
the dam. McAda (1977) reported a faster growth rate
in flannelmouth suckers from the Colorado River than
in fish from the Green and Yampa rivers. However, the
intakes to the penstocks of Flaming Gorge Dam were
modified in June 1978 to provide warmer water that
would improve the growth of trout (Kramer 1979).






