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Foreword 

The papers in this volume are contributions from scientists, students, 
and resource managers. The focus of their studies is on the inventory and 
monitoring of the natural resources of National Park Service areas on the 
Colorado Plateau. Support for these studies came from the authors; from 
individual parks; from universities; and from the Rocky Mountain, South­
western, and Western regional offices and from Washington Office programs 
of the National Park Service. The rich variety of the 46 presentations given at 
the conference and the 19 papers included here reflects the diversity of 
science in and adjacent to National Park Service units on the Colorado 
Plateau. I applaud the efforts of the contributors. With modest funding and a 
broad base of public and institutional support, they have pursued important 
lines of work in and about the many national parks and monuments in this 
important biogeographic region. 

There is much to be done. As a people, we face the prospect of extensive 
local and global environmental changes that have perturbed and will continue 
to perturb the natural resources of our parks—resources that we are commit­
ted to protect from change due to modern human influences. Parks represent 
examples of natural ecosystems and baselines for measuring future change. 
To protect them, we must increase our efforts to develop basic information, to 
inventory and monitor our park (and global) resources, to quantify and 
evaluate changes, and to design resource management programs that will 
maintain and restore those resources. We must develop the information 
necessary to alert our managers, our leaders, and our people to the importance 
of their natural surroundings as elements of those basic resources that sustain 
us, inspire us, and represent our natural biological and environmental heritage. 

The papers in this volume illustrate just a few of the problems we face 
and describe some of the methods used to monitor and evaluate them. The 
task has just begun. 

DENNIS B. FENN 

National Park Service 
Deputy Associate Director 

Natural Resources 
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Preface 

The 19 papers in this volume were selected from the 46 presentations 
given at the First Biennial Conference on Research in Colorado Plateau 
National Parks. The overall theme for this meeting was research, inventory, 
and monitoring in National Park Service units on the Colorado Plateau. The 
conference, held in Flagstaff, Arizona, on 22-25 July 1991, was sponsored by 
the National Park Service Cooperative Park Studies Unit, Northern Arizona 
University, and the Petrified Forest, Zion, and Grand Canyon natural history 
associations. 

This volume highlights research and resource management efforts to 
inventory and monitor natural and cultural resources in the national parks of 
the Colorado Plateau. Many of the inventory and monitoring protocols and 
techniques used in one park unit should be applicable to other national park 
units throughout the Colorado Plateau and possibly in other areas with similar 
habitats. The papers in this book naturally divide themselves into four major 
sections: biological resources, cultural resources, physical resource manage­
ment, and GIS and information management. The majority of the papers (10 
of 19) deal with biological resources, and 7 of these are concerned with 
inventory and monitoring of animals. Valdez and Williams and Valdez, 
Masslich, and Crist describe the ichthyofauna of the Colorado River in the 
Grand Canyon reach as well as methodologies associated with inventorying 
the endangered humpback chub (G<7a cypha). The relation between an exotic 
game fish—rainbow trout (Oncorhynchus mykiss)—and wintering bald eagles 
(Haliaeetus leucocephalus) in Grand Canyon is the subject of a paper by 
Leibfried and Montgomery. Richard Glinski imparts valuable information on 
monitoring protocols for peregrine falcons (Falco peregrinus), another en­
dangered species. 

One of the papers deals with plant-herbivore relations. Gaud, Allred, 
and States present the results of their investigations on tree selection and 
utilization of ponderosa pine (Pinus ponderosa) by Abert squirrels (Sciurus 
aberti): The larger the tree, the more likely it will be a feed-tree more than once. 

Bighorn sheep (Ovis canadensis) is the subject in two papers. Charles 
Douglas investigated the relations between weather and climatic patterns 
and survivorship of bighorn lambs. Cunningham and Hanna have written a 
paper that explores the possible effects of realigning U.S. Highway 93 in 
the vicinity of Hoover Dam (in Arizona and Nevada) on the local bighorn 
sheep population. 

Botanical resources are also represented by three diverse papers. Joyce 
Maschinski documents various strategies employed in the conservation of 
sentry milkvetch (Astragalus cremnophylax var. cremnophylax), an endan­
gered limestone-endemic from Grand Canyon National Park. The late 
Pleistocene-early Holocene vegetation of Arches National Park is described 
in a paper by Saxon Sharpe—a documentary and analysis of packrat (Neotoma 

ix 



spp.) middens. Bork and Bork assert that cattle act as a keystone species 
affecting semiannual grassland vegetation on the Colorado Plateau. 

The adverse effects of livestock on archaeological resources is both 
measurable and substantive according to information presented by Osborn 
and Hartley. Phil Geib and Geib and Lyneis uncovered archaeological evi­
dence that Anasazi (Fremont) occupation of Glen Canyon was earlier than 
previously supposed. Furthermore, distinctions among types of Fremont 
pottery could be discerned on the basis of igneous rock types used as temper. 

Physical resources are represented by three papers in three diverse 
fields. The effects of 10 years of human presence on Colorado River beaches 
in the Grand Canyon Reach is documented by Beus and Lojko. Avery and 
Helmke describe the hydraulic setting and dynamics of Montezuma Well, a 
large water-filled sink hole in Montezuma Castle National Monument. Linda 
Mazzu's article on the monitoring of aircraft at Grand Canyon National Park 
and its use as a tool in managing for natural quiet is perhaps the most unusual 
paper in this collection in that it deals with issues (natural quiet and visitor 
experience) that are rarely studied. A report on the findings of the conference's 
symposium on air quality, written by Roger Clark of the Grand Canyon Trust, 
rounds out this section of the proceedings. 

Geographic information systems and information management, the last 
section of the proceedings, is represented by two papers. Christopherson, 
Ball, and Guertin describe how the choice of a digital elevation model in a 
GIS application may affect the outcome of a viewshed analysis, a common 
technique used by land-use planners in various agencies. Finally, Fraire and 
Stohlgren summarize the results of the evaluation of existing inventory and 
monitoring data bases in the Colorado Plateau park units. 

This publication is a direct result of the efforts of numerous agencies and 
individuals. In the planning stages, Northern Arizona University conference 
personnel provided advice and assistance in structuring the conference. Con­
ference registration was handled by M. Rasmussen. Northern Arizona 
University graduate students, directed by Elena T. Deshler, assisted with 
logistics at the meeting, operated slide projectors, and provided general 
assistance with the paper sessions. Each paper represents original research 
and has been peer reviewed by at least two reviewers in that particular 
research discipline. We thank J. Reese for editorial scrutiny of the book and 
the many reviewers who unselfishly devoted their time and efforts to improv­
ing each chapter. Financial support for this publication was provided with 
matching funds from the Natural History Associations of Zion National Park, 
Glen Canyon National Recreation Area, Petrified Forest National Park, and 
the Washington Office Servicewide Publications Program of the National 
Park Service. We thank the Western, Southwestern, and Rocky Mountain 
regional offices of the National Park Service and the faculty and staff of 
Northern Arizona University for their support throughout the development of 
these proceedings. We are also deeply indebted to all the talented individuals who 
gave their valuable time in seeing this product through the publication stage. 
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We feel that this book, like the products of other symposia focusing on 
particular problems, should help redirect and improve the quantity and qual­
ity of research and resource management action in an area of presently active 
interest within the National Park Service. If this book acts as a stimulus for 
additional legislative demands and commensurate funding for work on na­
tional park resources of the Colorado Plateau, we will be enormously satisfied 
that our organizational and editorial efforts of the past year have been well 
spent, as have those of the authors. 

PETER G. ROWLANDS 

CHARLES VAN RIPER III 

MARK K. SOGGE 
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Ichthyofauna of the Colorado and Green Rivers 
in Canyonlands National Park, Utah 

Richard A. Valdez 

BIO/WEST, Inc. 
1063 West 1400 North 
Logan, Utah 84321 

Robert D. Williams 

U.S. Fish and Wildlife Service 
Salt Lake City, Utah 84147 

Abstract. Thirty-one species of fish were found in the Colorado and Green 
rivers in and adjacent to Canyonlands National Park during 1985-88 in the first 
intensive ichthyofaunal survey of the area. We found 8 native species (5% of total 
number) and 23 nonnative species (95%). The four species of endemic mainstem 
fishes that are federally classified as endangered were present—Colorado squawfish 
(Ptychocheilus lucius), humpback chub (Gila cypha), bonytail (G. elegans), and 
razorback sucker (Xyrauchen texanus). Numerous age-0 (young-of-year) Colorado 
squawfish were found as were small numbers of juveniles and adults. A reproducing 
population of humpback chub was confirmed in Cataract Canyon, and six suspected 
bonytail were found. Only one adult razorback sucker was captured. Endemic roundtail 
chub (G. robusta) and flannelmouth sucker (Catostomus latipinnis), as well as native 
bluehead sucker (C. discobolus) and speckled dace (Rhinichthys osculus), were also 
present in low numbers. The most common species in backwaters and shorelines 
were nonnative red shiners (Cyprinella lutrensis), sand shiners (Notropis stramineus), 
and fathead minnows (Pimephales promelas), while channel catfish (Ictalurus 
punctatus) and common carp (Cyprinus carpio) were the dominant main channel 
species. 

Key words: Bonytail, Canyonlands National Park, Cataract Canyon, Colorado River 
endangered fish, Colorado River ichthyofauna, Colorado squawfish, humpback 
chub, razorback sucker. 

Our purpose was to characterize the ichthyofauna of the Colorado and 
Green rivers in and adjacent to Canyonlands National Park (CNP) and to 
assess the importance of the area to the endangered Colorado River fishes: 
Colorado squawfish (Ptychocheilus lucius), humpback chub (Gila cypha), 
bonytail (G. elegans), and razorback sucker (Xyrauchen texanus). The objec­
tives of the investigation were to 
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TRANSACTIONS AND PROCEEDINGS SERIES 10 

1. assess the distribution and relative abundance of all fish species, 
2. determine spawning locations and nursery areas of endangered fishes, and 
3. confirm the existence of a population of humpback chub in Cataract 

Canyon. 

The Colorado and Green rivers in and adjacent to CNP are among the 
last reaches of the upper Colorado River to be intensively surveyed for 
fishery resources. Valdez et al. (1982) first sampled the area from 1979 
through 1981 and reported numerous young Colorado squawfish, small num­
bers of humpback chub, and large numbers of nonnatives. The area received 
much attention in April 1980 when 45 adult Colorado squawfish were cap­
tured in the Lake Powell inflow as part of an investigation of striped bass 
(Morone saxitilis; Persons et al. 1982). As a result of these findings, the 
Bureau of Reclamation radio-tagged adult Colorado squawfish in the inflow 
from 1982 to 1985 in an attempt to locate fish concentrations, monitor 
movements, and identify possible spawning areas. The investigation we 
describe began as a pilot study in Cataract Canyon in 1985 to identify 
Colorado squawfish spawning sites and to confirm a reproducing population 
of humpback chub. From 1986 through 1988, the investigation was expanded 
to characterize the ichthyofauna of the lower 80 km of the Colorado and 
Green rivers above their confluence; the Colorado River through Cataract 
Canyon; and the Lake Powell inflow (Valdez 1990). 

Study Area 

This investigation was conducted on the Colorado River in Utah from 
Potash (river kilometer [RK] 80) downstream to Imperial Canyon in upper 
Lake Powell (RK316, 34 km below the confluence of the Colorado and 
Green rivers), as well as that portion of the Green River from Mineral Bottom 
(RK 80) downstream to the confluence (Fig. 1). This area represents the 
lowermost free-flowing reach of the upper Colorado River basin (i.e., above 
Lees Ferry). Detailed maps of the Colorado and Green rivers in this area are 
available in two river guides (Belknap and Belknap 1974; Baars 1987). 
Distances above the confluence are measured in river kilometers from that 
point while distances below the confluence are measured from Lees Ferry 
(i.e., the confluence is 350 km upstream of Lees Ferry). 

The Colorado and Green rivers in the study area flow through lands 
administered by the National Park Service (CNP and Glen Canyon National 
Recreation Area [GCNRA]) and the Bureau of Land Management, and they 
enter CNP 55 and 76 km upstream from their confluence, respectively. The 
river leaves CNP and enters GCNRA at RK 328,22 km below the confluence. 
The Colorado River flowed into Lake Powell during this investigation be­
tween RK 325 (1,123 m elevation) and RK 326 (at a maximum lake elevation 
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VALDEZ AND WILLIAMS 

Fig. 1. Five study regions of the Colorado and Green rivers in and adjacent to 
Canyonlands National Park. 

of 1,128 m), depending on lake level. The study area was divided into five 
regions: 

Region 1—Green River, above the confluence with the Colorado River 
(RK 0-80); 

Region 2—Colorado River, above the confluence with the Green River 
(RK 0-80); 

Region 3—Confluence, to the first rapid in Cataract Canyon (RK 344-350); 
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Region 4—Cataract Canyon (RK 326-344); and 
Region 5—Lake Powell inflow (RK 316-326). 

The river in region 1 was low-gradient, meandering, and lined with 
tamarisk (Tamarix spp.) and willow (Salix spp.), with a primarily sand and 
silt substrate and intermittent deposits of alluvial cobble and rock outcrops. 
The river in region 2 was similar with a greater proportion of sand substrate. 
In region 3, the river was a continuation of this channel geomorphology 
between the confluence and Cataract Canyon, whereas in region 4 (Cataract 
Canyon), the river was unique for the only extensive rocky habitat for more 
than 150 km upstream. It was also the deepest region in the upper basin, with 
a maximum water depth of 30 m at RK 341 (Valdez et al. 1982). Region 5 
consisted of deep deposits of silt and sand, which filled lower Cataract 
Canyon in the Lake Powell inflow. 

Fish habitat in each region was largely determined by shoreline type, 
because much of the main channel had a shifting sand bottom with little cover 
for fish. Five types of shorelines were classified including (1) tamarisk-
willow, (2) talus-scree, (3) rock ledges, (4) vertical walls, and (5) sand 
beaches. The tamarisk-willow habitat was the most common, particularly 
along silt and sand banks in regions 1, 2 and 3. This habitat was characterized 
by dense growths of tamarisk and willow with overhanging and submerged 
branches and root wads. Talus-scree habitat was present below steep uncon­
solidated slopes where boulders and other colluvial materials had spilled into 
the river, sometimes forming large Whitewater rapids. This habitat was preva­
lent in region 4 and occurred intermittently in regions 1, 2, and 3. The boulder 
and cobble jetties formed by these talus slopes created large eddies with 
sandy reattachment bars and associated eddy return channels (backwaters) 
that were important fish habitat. Rock ledge habitat was present where low 
walls of metamorphic or igneous rock overhung the river in the lower reaches 
of regions 1 and 2. These ledges were characterized by depressions and 
pockets worn by water action and were good fish habitat when associated 
with rock substrate. Shifting sand substrate provided little cover and low 
productivity; reducing the fish habitat value of rock ledges, particularly for 
native roundtail chub (Gila robusta)—a species with close affinity for rock 
substrate (Valdez et al. 1982). Vertical wall habitat was prevalent in the 
lower reaches of regions 1 and 2 and throughout region 4. This habitat was 
created by steep, high walls of sedimentary or metamorphic rock that emerged 
from below the water surface. These smooth walls had few irregularities, and 
the absence of an associated rock substrate negated their value as lateral 
cover for chubs. Sand beach habitat generally had an associated shifting sand 
bottom and usually formed the banks of nursery backwaters. This shoreline 
habitat was common in regions 1 and 2 but occurred intermittently in regions 
3, 4, and 5. 

Flow and temperature of the Colorado and Green rivers varied dramati­
cally during our investigation. Before the study, record high flows of about 
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2,800 cubic meters per second (cms) occurred in Cataract Canyon in 1983 
and 5,600 cms in 1984. These 2 record water years were followed by 2 
normal years (1985 and 1986), but peak and base flows remained high 
because of high soil moisture content. Flows in Cataract Canyon in 1985 
peaked in May at about 1,750 cms, while base flows generally remained 
above 280 cms. In 1986, flows peaked in June at about 1,980 cms, and base 
flows also remained around 280 cms. Peak flows in May 1987 reached 
1,130 cms; the peak in 1988 was 790 cms. Base flows approximated 140 cms 
during these dry years. During the higher water years, water temperatures did 
not reach 20° C until early June in 1985 and mid-June in 1986. In 1987 and 
1988, this temperature was recorded by mid-May. 

Methods 

Six field trips were conducted annually in 1985 and 1986, eight in 1987, 
and nine in 1988. Sampling was conducted in every month, except during 
spring runoff in May-June and during winter in November-February. Access 
to the study area was by motorized rafts from launch sites at either Potash on 
the Colorado River or Mineral Bottom on the Green River. The takeout was at 
Hite Marina on Lake Powell, about 160 km downstream. Launch sites were 
alternated between the Colorado and Green rivers to systematically sample 
all five regions. 

Fish were sampled by a variety of means, including electrofishing, gill 
nets, trammel nets, seines, minnow traps, hoop nets, larval drift nets, kick 
screens, and dip nets. Native fish were counted and individually measured, 
weighed, and released. Nonnative fish were counted and individually mea­
sured and weighed (when captured in small numbers) or subsampled for 
lengths and weights (when captured in large numbers). Catch per unit effort 
(CPUE) was computed for each species by gear type as number of fish/10 h of 
electrofishing, number/30 m of gill or trammel net/100 h, number/100 m2 

seined, or number/10 h of minnow traps or hoop nets. Larval drift nets were 
assessed as number of fish/10 m3 of water filtered, and fish captured by kick 
screens and dip nets were expressed as number captured by effort. All data 
were recorded on field data sheets using the upper Colorado River basin data 
base codes and later electronically stored as dBASE III+ files. 

Endangered fish longer than 175 mm total length (TL) were marked 
with serially numbered Carlin dangler tags attached to the musculature at the 
base of the dorsal fin (Valdez et al. 1981). Humpback chub, roundtail chub, 
and suspected bonytail were distinguished by field examination of morpho­
logical characters and field photographs and measurements used for later 
examination. Morphological characters were mouth overhang, jaw length, 
nuchal hump, skull depression, caudal peduncle angle, nuchal scalation, and 
breast scalation (Douglas et al. 1989). Morphological ratios included 
dorsakanal fin-ray count, caudal peduncle length divided by head length, and 
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head length divided by caudal peduncle depth (Minckley 1973). Chubs 
longer than 175 mm TL were individually photographed on a centimeter grid 
board and measured afield for (1) total length, (2) fork length, (3) distance 
between insertions of pectoral and pelvic fins, (4) nuchal depth, (5) minimum 
caudal peduncle depth, (6) caudal peduncle length, (7) head length, (8) length 
of dorsal fin base, (9) length of anal fin base, (10) dorsal and anal fin-ray 
counts, (11) maximum caudal peduncle depth, (12) maximum body depth, 
and (13) snout length. These measurements were analyzed using principal 
components analysis (Humphries et al. 1981) and, together with the morpho­
logical characters and ratios, were used to distinguish the three species of 
chubs—Gila cypha, G. elegans, and G. robusta. Specimens that could not be 
definitively identified to species were classified as Gila sp. 

Species Composition 

Thirty-one species of fish, including 23 nonnative and exotic and 8 
native species, were found in the study area from 1985 through 1988 (Table 1). 
All four species of mainstem endangered fishes were captured, including 
humpback chub, bonytail, Colorado squawfish, and razorback sucker. These 
four species accounted for fewer than 6% of individuals captured in any given 
year of the study and about 3% overall. Of the eight native species, six were 
endemic—humpback chub, bonytail, roundtail chub, Colorado squawfish, 
flannelmouth sucker (Catostomus latipinnis), and razorback sucker—and 
two were native but not endemic—speckled dace (Rhinichthys osculus) and 
bluehead sucker (C. discobolus). The eight native species collectively ranged 
from less than 1 to 19% of the total catch by region (Table 2). 

Numerically, nonnative species made up 95% of the fish encountered in 
all years combined, while the eight native species made up only 5% (Fig. 2). 
Five nonnative species—red shiner (Cyprinella lutrensis), sand shiner 
(Notropis stramineus), channel catfish (Ictalurus punctatus), common carp 
(Cyprinus carpio), and fathead minnow (Pimephales promelas)—accounted 
for 90% of the catch. Red shiners outnumbered all other species in region 1 
(Green River), region 3 (Confluence), region 4 (Cataract Canyon), and region 
5 (Lake Powell). This species was abundant in shallow, protected areas with 
silt and sand substrate. Sand shiners were dominant in region 2 (Colorado 
River), where sand substrate was predominant. 

Nonnative species accounted for 80 to 99% of the fish caught by region 
(Table 2). The greatest percentage of nonnative species caught was in region 
5, where both lacustrine and riverine species were abundant. Species that 
were present in region 5—but rare or absent in the riverine habitat of regions 
1-4—included black crappie (Pomoxis nigromaculatus), bluegill {Lepomis 
macrochirus), smallmoufh bass (Micropterus dolomieui), threadfin shad 
(Dorosoma petenense), walleye (Stizostedion vitreum), and striped bass. 
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Table 1. Origin and status of fish species encountered in the Colorado and 
Green rivers in and adjacent to Canyonlands National Park, 1985-1988. 

Common name S t a t u s b 

Scientific name (Species code) Origin" State Federal 

Family Clupeidae: herrings 
Dorosoma petenense threadfin shad (TS) NN NG 

Family Cyprinidae: carps and minnows 
Cyprinella lutrensis red shiner (RS) NN NG 
Cyprinus carpio common carp (CP) EX NG 
Gilaatraria Utah chub (UC) NN NG 
Gila cypha humpback chub (HB) EN ED ED 
Gila elegans bonytail (BT) EN ED ED 
Gila robusta roundtail chub (RT) EN TH C2 
Gila sp. unidentified chub (CH) — — — 
Hybognathus hankinsoni brassy minnow (BM) NN NG 
Notropis stramineus sand shiner (SS) NN NG 
Pimephales promelas fathead minnow (FH) NN NG 
Ptychocheilus lucius Colorado squawfish (CS) EN ED ED 
Rhinichthys osculus speckled dace (SD) NA NG 

Family Catostomidae: suckers 
Catostomus commersoni white sucker (WS) NN NG 
Catostomus discobolus bluehead sucker (BH) NA NG 
Catostomus latipinnis flannelmouth sucker (FM) EN NG C2 
Xyrauchen texanus razorback sucker (RZ) EN ED ED 

Family Ictaluridae: bullheads and catfishes 
Ameiurus melas black bullhead (BB) NN NG 
Ictalurus punctatus channel catfish (CC) NN GF 

Family Esocidae: pikes 
Esox lucius northern pike (NP) NN GF 

Family Salmonidae: trout 
Oncorhynchus mykiss rainbow trout (RB) NN GF 
Oncorhynchus nerka kokanee salmon (KS) NN GF 
Salmo trutta brown trout (BR) EX GF 

Family Cyprinodontidae: killifishes 
Fundulus zebrinus plains killifish (PK) NN NG 

Family Poeciliidae 
Gambusia affinis western mosquitofish (GA) NN NG 

Family Percichthyidae: temperate basses 
Morone saxatilis striped bass (SB) NN GF 

Family Centrarchidae: sunfishes 
Lepomis cyanellus green sunfish (GS) NN NG 
Lepomis macrochirus bluegill (BG) NN GF 
Micropterus dolomieu smallmouth bass (SM) NN GF 
Micropterus salmoides largemouth bass (LG) NN GF 
Pomoxis nigromaculatus black crappie (BC) NN GF 
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Table 1. Continued. 

Common name S t a t u s 

Scientific name (Species code) Origin3 State Federal 

Family Percidae: perches 
Stizostedion vitreum walleye (WE) NN GF 
a EN = endemic, indigenous to basin; EX = exotic, from another continent; NA = native, 

originated in basin; NN = nonnative, from another North American basin. 
b C2= candidate, category 2; ED = endangered; GF = game or sport fish; NG = nongame fish; 

TH = threatened. 

Distribution and Abundance of Native Species 

Colorado Squawfish 

Colorado squawfish were found in all five regions of the study area 
(Table 2). A total of 4,348 individuals were captured, including 385 larvae, 
3,776 age-0 (young-of-year), 175 juveniles (preadults), and 12 adults. The 
greatest number of larvae were captured in region 1 (266), with far fewer in 
regions 2 (1), 3 (37), 4 (60), and 5 (21). Most age-0 Colorado squawfish were 
captured in region 1 (2,132) and region 4 (1,149), with fewer from regions 
2 (50), 3 (355), and 5 (90). All larval and age-0 Colorado squawfish were 
captured in backwaters and shallow, low-velocity shoreline habitats. Of 
3,144 larvae and age-0 seined—mostly from backwaters—the highest catch 
rates of 61.9/100 m2 in 1986 and 71.6 in 1987 were from region 1 (Table 3). 
The relatively high number of age-0 and high catch rate (31.6/100 m2) in 
region 4 in 1988 were attributed to a large rain-induced flood in the lower 
Green River that transported large numbers of squawfish into Cataract Can­
yon. The lower Green River and Cataract Canyon were coincidentally sampled 
before and after the rain storm to confirm these observations. 

Of 175 juvenile Colorado squawfish, the greatest number (65) was 
captured in region 1, while fewer individuals were caught in regions 2 (32), 
3 (36), 4 (38), and 5 (4). Juveniles were found in a variety of habitats, but the 
majority were captured with seines in backwaters associated with sand beaches 
and along talus-scree shorelines. The rest were captured with electrofishing 
and experimental gill nets near talus-scree shorelines. 

Five adult Colorado squawfish were captured in region 4; fewer were 
captured in regions 1 (1), 2 (1), 3 (3), and 5 (2). Eight of the 12 adults were 
captured with electrofishing gear from tamarisk-willow and talus-scree shore­
lines, while 4 were captured with gill or trammel nets in eddies near talus-scree. 
The 12 fish averaged 519 mm TL (range of 425-662 mm TL) and 1,002 g 
body weight (range of 540-2,043 g). The ages of the adults and juveniles 
were not determined. 

Two adult Colorado squawfish, captured in 1986, had been previously 
caught upstream of Cataract Canyon by the U.S. Fish and Wildlife Service 
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Table 2. Number (N) and percentage (P) of fish species captured by region in the Colorado and Green rivers in and adjacent to 
Canyonlands National Park, 1985-1988. 

Species Region 1 Region 2 Region 3 Region 4 Region 5 Total 

code3 N P N P N P N P N P N P 

TS 0 0 0 0 0 0 2 <0.1 172 0.5 174 0.1 
RS 9,041 64.6 1,650 32.0 11,174 57.8 30,157 42.8 19,416 53.9 71,438 49.3 
CP 116 0.8 237 4.6 621 3.2 3,339 4.7 4,245 11.8 8,558 5.9 
UC 0 0 0 0 1 <0.1 0 0 0 0 1 <0.1 
HB 4 <0.1 5 0.1 4 <0.1 93 0.1 2 <0.1 108 <0.1 
BT 1 <0.1 0 0 0 0 5 <0.1 0 0 6 <0.1 
RT 3 <0.1 21 0.4 32 0.2 240 0.3 24 <0.1 320 0.2 
CH 9 0.1 13 0.3 28 0.1 443 6.3 42 0.1 535 0.4 
BM 0 0 4 <0.1 0 0 3 <0.1 0 0 7 <0.1 
SS 403 2.9 2,266 44.0 3,554 18.4 17,198 24.4 6,290 17.5 29,711 20.5 
FH 910 6.5 286 5.5 1,534 7.9 3,140 4.5 1,018 2.8 6,888 4.8 
CS 2,464 17.6 84 1.6 437 2.3 1,246 1.8 117 0.3 4,348 3.0 
SD 50 0.4 27 0.5 69 0.4 752 1.1 43 0.1 941 0.7 
WS 0 0 0 0 2 <0.1 1 <0.1 0 0 3 <0.1 
BH 69 0.5 28 0.5 74 0.4 284 0.4 10 <0.1 465 0.3 
FM 112 0.8 169 3.3 161 0.8 813 1.2 30 <0.1 1,285 0.9 
RZ 0 0 1 <0.1 0 0 0 0 0 0 1 <0.1 
BB 5 <0.1 3 <0.1 18 0.1 215 0.3 3 <0.1 244 0.2 
CC 687 4.9 229 4.4 1,001 5.2 6,660 9.5 4,200 11.7 12,777 8.8 
NP 0 0 0 0 0 0 3 <0.1 2 <0.1 5 <0.1 
RB 0 0 0 0 1 <0.1 1 <0.1 0 0 2 <0.1 
BR 1 <0.1 1 <0.1 0 0 0 0 1 <0.1 3 <0.1 
KS 0 0 0 0 0 0 0 0 2 <0.1 2 <0.1 



Table 2. Continued. 

Species Region 1 Region 2 Region 3 Region 4 Region 5 Total 

code3 N P N P N P N P N P N P 

PK 5 <0.1 2 <0.1 9 <0.1 15 <0.1 6 <0.1 37 <0.1 
GA 1 <0.1 31 0.6 14 <0.1 42 <0.1 1 <0.1 89 <0.1 
SB 0 0 0 0 0 0 40 <0.1 202 0.6 242 0.2 
GS 5 <0.1 2 <0.1 13 <0.1 6 <0.1 6 <0.1 32 <0.1 
BG 0 0 0 0 0 0 0 0 1 <0.1 1 <0.1 
SM 0 0 0 0 0 0 0 0 1 <0.1 1 <0.1 
LG 0 0 9 0.2 28 0.1 16 <0.1 17 <0.1 70 <0.1 
BC 0 0 0 0 2 <0.1 2 <0.1 11 <0.1 15 <0.1 
WE 0 0 1 <0.1 0 0 3 <0.1 66 0.2 70 <0.1 

Total 13,886 100% 5,070 100% 18,777 100% 64,718 100% 35,928 100% 138,379 100% 
a See Table 1 for common and scientific names. 
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Native and endemic species— 5% 
(endangered species— 3%) 

KEY: 
RS- Red Shiner 
SS— Sand Shiner 
CC- Channel Catfish 
CP— Common Carp 
FH— Fathead Minnow 

Fig. 2. Fish species composition of the Colorado and Green rivers in and adjacent to 
Canyonlands National Park, 1985-88. 

(H. M. Tyus, U.S. Fish and Wildlife Service, Vernal, Utah, personal commu­
nication). One fish was tagged and released in the Green River on 28 April 
1983 and recaptured, more than 39 months later, 279 km downstream on 14 
August 1986 (14.6km below the confluence of the Colorado and Green 
rivers). This fish was 398 mm TL and weighed 498 g at first capture and was 
516 mm TL and weighed 907 g when recaptured—a size increase of 118 mm 
and 409 g. The other fish was tagged and released in the Green River on 4 
May 1983 and recaptured, more than 38 months later, 194 km downstream on 
11 July 1986 (at the confluence of the Colorado and Green rivers). This fish 
was 438 mm TL and weighed 620 g at first capture and was 500 mm TL and 
794 g when recaptured—an increase of 62 mm and 174 g. 

Colorado squawfish spawning sites were not confirmed during this 
investigation, despite intensive sampling for spawning fish, eggs, and larvae 
during suspected spawning times in June and July. Suspected spawning sites, 
based on distribution of larvae, were located in Cataract Canyon (RK 332) 
and at various alluvial cobble bars in the Green and Colorado rivers. McAda 
and Kaeding (1991) hypothesized that spawning areas for Colorado squaw­
fish in the Colorado River were widely distributed and that seasonal movements 
of adults to those areas were relatively short. 

Humpback Chub 

One hundred eight humpback chub were captured during this investiga­
tion, including 11 larvae, 19 age-0, 56 juveniles, and 22 adults. Of the 108 


