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EXECUTIVE SUMMARY

The Bureau of Reclamation (Bureau) initiated a 7-year research period in 1991 for the endangered
Colorado pikeminnow and razorback sucker in the San Juan River of New Mexico, Colorado, and Utah
inresponseto aBiological Opinion on the Animas-LaPlataProject. Thisresearch became part of the San
Juan River Basin Recovery Implementation Program (SJRIP) formed later in 1991 by agroup of agencies
including: the U.S. Fish and Wildlife Service (USFWS); Bureau; Bureau of Indian Affairs (BIA); states of
New Mexico and Colorado; JcarillaApache, Ute Mountain Ute, and Southern Ute Indian Tribes; and
San Juan River Basin water development interests. The Bureau of Land Management and the Navgo
Nation joined the program later. The goals of the SIRIP were to conserve populations of the two
endangered fish in the San Juan River consstent with the recovery goa s established under the Endangered
Species Act and proceed with water development in accordance with applicable laws and Indian trust
responsbilities. From 1991 to 1997, the SIRIP conducted over 25 biologica, physical, and chemical
gudies of the San Juan River. Management actions, including stocking endangered fishes and planning
barrier remova (water diversion structures), weredso initiated. Many studiesfocused on determining the
effects of reoperating Navgo Dam to mimic a naturd hydrograph on the fishes and their habitat.
Reoperation involved releasing higher spring flows and lower late summer, fdl, and winter flows than had
been released since Navgjo Dam’'s completion in 1962. This report summarizes the findings of those
studies and how they relate to recovery of the two endangered speciesin the San Juan River and provides
the basis for setting the future direction of the SIRIP.

The SIRIP accomplished most of the objectivesit set during the 7-year research period. Life history and
habitat information on the native fish community were gathered and key habitats determined. Physica
gudies defined habitat availability and qudity in the San Juan River and, along with biologicad habitat use
informetion, were used to develop flow recommendations. The flow recommendations provided for
continuing water development in the San Juan Basin without harming the endangered fish species, agod
of the SIRIP. Other limiting factors, such asfish hedth, nonnative speciesinteractions, water quality, and
contaminants, were investigated and their importance was clarified. Experimenta augmentation was
initiated for both endangered fish species, and augmentation of razorback sucker began. These efforts
resulted in the establishment of a razorback sucker population that is reproducing in the river and a
Colorado pikeminnow population increase—from about 20 wild adults to perhaps as many as severd
hundred subadults and large juveniles. Limitations reated to spawning and the larva stage of ether of the
endangered fisheswere not studied because of thelow population levels. Thesetwo life history stageswill
be easier to Sudy as adult popul ationsincrease, more spawning occurs, and more larvae become available
intheriver. The primary objectivesthe SIRIP did not meet were devel opment of interim population goas
for the two species and development of a public information and education program. Emphadis on these
areas increased in 1998 and 1999, with initiation of a biocenergetics study to determine interim population
levels and devel opment and implementation of an Information and Education program. Although recovery
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of the endangered fish species dtill requiresanumber of years of effort, the SIRIP made significant progress
during the 7-year research period.

The overdl god of the SIRIP was recovering the two endangered fishes in the San Juan River Basin, and
the sudies were amed a determining and eliminating or diminishing the limiting factors for the fishes
recovery. The San Juan River was consgdered an important geographic component of recovery for
Colorado pikeminnow in the 1991 Recovery Plan for that species. Presently, the USFWSisdeveoping
recovery goasfor the two endangered species. It isthe SIRIP sintent to provide demographicaly and
genetically viable populations of these speciesin the San Juan River, aiding in their recovery throughout the
Colorado River Basin. Demographically viable popul ations are self-sustaining with naturd recruitment and
an appropriate Sze and age-gructure. Geneticdly viable populations are of sufficient Size that inbreeding
iSsues are not a concern.

The biologica studies conducted during the 7-year research period showed that, athough historically found
intheriver, razorback sucker did not presently have a San Juan River population and that the reproducing
Colorado pikeminnow popul ation was comprised of about 20 adults. Small population Szeswereacritica
factor limiting the ability of the two species to increase population Sze during the 7-year research period.
These findings prompted experimenta stocking of both species to determine if large-scae augmentation
was feasble and if habitat for the fishes various life sages was avalable in theriver. Radio telemetry was
used to locate Colorado pikeminnow spawning Sites and determine their seasond habitat use, as well as
to determine subadult stocked razorback sucker habitat use. At the same time, physica studies were
underway that included mapping habitat and determining factors necessary to create and maintain key
habitats for the endangered fishes. These various studies showed that: Colorado pikeminnow spawning
habitat conssted of very clean cobble bars, avariety of low-velocity habitats, such as eddies and pools,
were used heavily by both species most of the year; and young Colorado pikeminnow used backwaters
and other low-velocity habitats. The mapping studies showed that many of these key habitats were
uncommonto rarein the San Juan River; however the stocking studies showed that the fish found the areas
containing these rare habitats and were able to survive and grow. Most previous stockings of both species
in the Colorado River Basin were not successful.

The habitat studies led to developing flow recommendations that involved reoperating Navgjo Dam to
cregte and maintain key habitats for the endangered and other native fishes, and that would maximize key
habitat availability & the correct time during thelife history of each species. Thekey habitats not identified
and included in the flow recommendations were habitats for larvae of the endangered species. These
habitats, and limiting factors for larval endangered fishes, will be studied as the adult populationsincrease
and more larvae become available to study.

In addition to habitat, factors that may limit the range of the endangered fish species in the San Juan
River were aso studied. Avallable habitat in the San Juan River was compressed as a result of
condructing Lake Powell on the lower end (54 miles inundated) and Navgjo Dam on the upper end
(27 miles inundated), reducing the portion of river avalable to the fish by about 80 miles Five
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water diverson structures in the upper portion of the San Juan River were evauated as fish movement
barriers. Based on fish distribution above and below them, one or two of the structures appeared to
impede most species most of thetime. Plansfor removing one diversion and adding fish passage structures
ontwo of the other diversonswere initiated in 1998 and 1999. Cooler water temperatures from Navgo
Dam releases created lower temperatures in the San Juan River, at least downstream as far as Shiprock,
New Mexico, and may affect Colorado pikeminnow spawning success. Additiona studies are needed to
clarify this potentid limiting factor.

Severa studies focused on nonnative fish interactions, including predation and competition. Although
negative effects of nonnative predation or competition documented by these studies were not substantid,
partly because the endangered fish populations were too smdl, the sheer numbers of some species, such
as channd catfish, common carp, and red shiner, suggest they negatively impact netive species. In parts
of the Colorado River Basin, some nonnative fish densities declined during yearswith high spring flows, but
inthe San Juan River during the 7-year research period this occurrence was not documented for nonnative
fishes in generd; channd catfish and common carp numbers actudly increased during the study period.
Red shiner numbers did decline in San Juan River secondary channds during high flow years.

Fish hedth, water quality, and contaminants were evaluated as potentia limiting factors to the native fish
community, but none of them proved to beimportant limiting factors. For both endangered species, an
important factor limiting their ability to increase their population size during the 7-year research period was
too few adultsin their populations.

The studies showed that native flannel mouth sucker, bluehead sucker, and speckled dace were abundant
in the river, but roundtail chub was rare. Roundtail chub was aso a target species during the 7-year
research study since it was rare in several Colorado River Basin areas and may be congdered for listing
under the Endangered Species Act. During the 7-year research period, flannelmouth sucker populations
increased in the upper river but decreased in the lower river. Reasons for the decline in the lower river
were not clear, but they will continue to be investigated.

The nativefish community’ soveral good hedth, the razorback sucker and Colorado pikeminnow stocking
success, and reoperating Navgjo Dam to provide key habitatsfor these speciesindicated that the San Juan
River has potentid for providing demographicaly viable populations of both speciesthat will beimportant
in recovery of the species, not only in the San Juan River, but throughout the Colorado River Basin.

The results obtained during the 7-year research period will guide future recovery actions. Future
actions will focus on expanding the San Juan River razorback sucker, Colorado pikeminnow, and
roundtall chub populations. A razorback sucker Augmentation Plan was completed in 1997,
and population augmentation is underway. Growout ponds were developed on Navgo Nation
property near Farmington, New Mexico, to rear young fish, but problems with obtaining young fish need
to be resolved. A Colorado pikeminnow Augmentation Plan will be developed and implemented to
augment the smdl wild population. Colorado pikeminnow stocking will also occur above Shiprock,
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New Mexico, an area not presently occupied by the species but one that SIRIP studies determined to
contain sufficient habitat. Limiting factors associated with recruitment and larva successof dl threetarget
specieswill be studied, sncethisisthelife stage where recruitment failed in other portions of the Colorado
River Basin. Nonnativefish control effortswill continue and may be expanded if effective control measures
are devedoped. Monitoring will be animportant component of future activities, and aMonitoring Plan was
developed and initiated. Adaptive management will continue to be used to adjust SIRIP efforts as new
information becomes avallable. In particular, the flow recommendations will be continudly reviewed and
adjusted, if needed.
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CHAPTER 1: INTRODUCTION

BACKGROUND

This document describes the results of 7 years of research on the biologicd, physica, and chemicd
resources of the San Juan River. The research focused on methods of recovering two endangered fish
species, the Colorado pikeminnow (Ptychochellus lucius) and razorback sucker (Xyrauchen texanus).
Although the research was focused on these two endangered species, the entire native fish community was
consdered in the studies, because a hedthy native fish community is important for recovery of the two
endangered species. Research encompassed avariety of biological, physica, and chemica studies, from
intengve studies of native and nonnative fish population structure and movement to studies of the effect of
storm events onimportant fish habitats. Fina research reports were prepared for each study undertaken
and are cited throughout this document as the basis for andyses contained herein. This document is a
companion document to Flow Recommendationsfor the San Juan River (Flow Report) (Holden [Ed.]
1999), which dso used information from research summarized in this document. The Flow Report
concentrated on the research results pertaining to the goa of developing flow recommendations. This
report summarizesthe research results pertaining to limiting factorsfor the two endangered fishes and other
componentsof the native fish community and providesthebasisfor setting the future direction of the SIRIP.

Colorado pikeminnow and razorback sucker werewidespread and common throughout much of the Upper
Colorado River Basin (Upper Basin), likely including the San Juan River, during the settlement and initid
development of thewestern United States (circa1870sto 1950s) (Jordan 1891, Koster 1957, Quartarone
1993, Stanford 1994). Jordan (1891) noted that settlers reported both species in the San Juan River
system upstream as far as Durango, Colorado. Three juvenile Colorado pikeminnow were collected in
1936 in the portion of the San Juan River now inundated by Lake Powell (Platania1990). Severd other
adult and juvenile Colorado pikeminnow were collected in the river during the mid-20th Century (Koster
1960), some of which were collected during studies associated with the compl etion of Navgo Dam (Olson
1962). No fishcollection studies encompassing the entire river were conducted until 1978, 16 years after
Navgo Dam was completed. VTN Consolidated, Inc. and the Museum of Northern Arizona (1978)
sampled the river from near Navgo Dam to Lake Powdl in 1978, and they collected one juvenile
Colorado pikeminnow and reported (secondhand) the occurrence of razorback sucker from anirrigation
pond connected to theriver. Thisstudy showed that both speciestill existed in theriver but suggested that
neither species was abundant in the system.

The current population sizes of these fish species are greatly reduced compared with earlier times,
and recruitment is limited throughout the Upper Basin, induding the San Juan River. Decline
of the endangered Colorado pikeminnow and razorback sucker in the Colorado River Basin, including
the San Juan River, was atributed to habitat fragmentation and loss, dteration of historical flow
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regimes, and other environmenta changes associated with the construction and operation of reservoirs.
Contaminants, eradication of native fishes, sportfish-management activities such as stocking of nonnative
fishes, and predation and competition from introduced fishes have d so been implicated in the decline of the
Colorado pikeminnow and razorback sucker (Minckley et a. 1991, Tyus 1991, USFWS 1997).

In 1987, a 3-year research effort concentrating on the two endangered speciesin the San Juan River was
initiated by the U.S. Fish and Wildlife Service (USFWS), Bureau of Reclamation (Bureau), New Mexico
Department of Game and Fish (NMGF), and Utah Division of Wildlife Resources (UDWR). The study
participants found a number of young and adult Colorado pikeminnow and an adult razorback sucker,
confirming that both species Hill inhabited the San Juan River but gpparently in relatively smal numbers.
These findings prompted renitiation of Endangered Species Act Section 7 Consultation (Consultation) on
magor proposed water projectsin the San Juan River Basin. Consultation on the Animas-LaPlaaProject
(ALP) in 1991 resulted in the Bureau agreeing to reoperate Navgo Dam to mimic anatura hydrograph,
fund gpproximately 7 years of research on the San Juan River to study the effect of flow changes, and
participate in and help fund an implementation program for recovery of the endangered fishes in the San
Juan River. Following Consultation on the Navgo Indian Irrigation Project in 1991, the Bureau of Indian
Affars(BIA) agreed to support and participate in the 7-year research effort and in the broader recovery
implementation program.

Because of Consultation requirements, the Bureau, BIA, and USFWS organized a broader recovery
program that included dl agencies and entities involved with water use and resource development in the
San Juan River Basin. The San Juan River Basin Recovery Implementation Program (SJRIP) wasinitiated
in 1992, with overdl gods to conserve populations of the two endangered fish in the San Juan River
conggtent with the recovery god's established under the Endangered Species Act and proceed with water
development in accordance with gpplicable laws and Indian trust respongbilities. In addition to the
USFWS, Bureau, and BIA, other origina members of the SIRIP included: the states of New Mexico and
Colorado; the UteMountain Ute, Southern Ute, and Jicarilla-A pache Indian tribes, and water devel opment
interests. Members of the SIRIP that joined later were the Bureau of Land Management (BLM) and the
Navgo Nation. The 7-year research effort was incorporated into the SJRIP once the SIRIP was
underway. Two primary committees were established within the SIRIP. The SIRIP Biology Committee
(Biology Committee) was responsible for determining research priorities, conducting research and
coordinating research activities, assessing progress of the SIRIP, and providing progress reports and
budgets. The Biology Committee developed a Long Range Plan (LRP) (USFWS 1995) that guided
SIRIP activities, especidly research efforts. The SIRIP Coordination Committee (Coordination
Committee) wasresponsblefor: approving annua work plans, progressreports, and budgets; determining
SIRIP membership; and assuring long-range funding.

Research and recovery actions under the SIRIP were carried out by a multiagency group including
the USFWS, NMGF, Bureau, BIA, UDWR, BLM, Nationa Park Service, Southern Ute Tribe,
Jecailla-Apache Tribe, Navgo Nation, Universty of New Mexico, and other organizations.
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Funding for the SIRIP primarily came from the Bureau and BIA, with additiond funding from the USFWS
and some Indian Tribes, and from in-kind contributions of personne time from al involved agencies. The
SIRIP used the palicy of adaptive management to guide research and monitoring activitiesthroughout the
7-year research period.

The term “recovery” was used throughout the SIRIP documents, including this report, to mean recovery
of the San Juan River populations of the two endangered fish species. When the SIRIP was initiated, a
recovery plan for Colorado pikeminnow guided recovery activities throughout the Colorado River Basin,

and the SIRIP activities were designed to fit into that plan. A recovery plan for razorback sucker wasnot
complete at that time, so SIRIP activitieswere designed to be the most logica for recovery in the San Juan
River. Inlate 1999 and early 2000, the USFWS (Denver) initiated a project to develop recovery criteria
for both Colorado pikeminnow and razorback sucker at the specieslevd, rather than at agiven river basin
leve (i.e, San Juan River). Although 4ill in draft form, the documents (Valdez et a. 2000 a, 2000b) are
providing population size criteriaand the number of populations needed for downlisting (from endangered
to threatened) and ddisting. Therefore, the term “recovery” has asomewhat different meaning under this
new activity, recovery of the species. Throughout this document, “recovery” relatesto the San Juan River
populations only, unless otherwise specified. It isthe intent of the SIRIP to provide demographicaly and

geneticadly viable populations of Colorado pikeminnow and razorback sucker in the San Juan River that
will aid in recovery of thetwo speciesthroughout their range. Demographicdly viable populations are sdlf-

sudaningwith natura recruitment and an gppropriateszeand age-structure. Geneticaly viablepopulations
are of sufficient 9ze that inbreeding issues are not a concern.

DOCUMENT PURPOSE

The primary godsof the SIRIP studieswere (1) to determine the factors that were limiting the endangered
and other native fishesand (2) to determine waysto reduce or iminate theimportant limiting factorsinthe
San Juan River so the two endangered fish species could berecovered. Thisreport synthesizestheresults
of the 7-year research period, identifies factors likely limiting population size of the endangered and other
naive fishes, and defines future direction for the SIRIP. A brief summary of various studies that were
undertaken during the 7-year research period is provided in Chapter 2. Results of these studies are
integrated in Chapter 3, which discusses how well the research answered questions about limiting factors
and recovery of thetwo endangered fish species. Chapter 4 discusses accomplishments of the SIRIP, and
Chapter 5 discusses the SIRIP sfuture direction by emphasizing recovery needs. A revised LRP isbeing
prepared concurrently with this document, and it will guide the SIRIP into the future.
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CHAPTER 2: RESEARCH AND RECOVERY
STUDIES ON THE SAN JUAN
RIVER

HISTORICAL STUDIES

No comprehensive studies of fish presence, abundance, distribution, or life history were conducted on the
San Juan River until the late 1980s. Earlier studies are generdly only usable to determine fish presence.
The earliest accounts of fish in this area were from a U.S. Army geographic and geologic expedition to
portions of theWest during theearly 1870s (Wheder Survey): specimens collected by the expedition were
identified by ichthyol ogistsat the National Museum in Washington, D.C. (Copeand Y arrow 1875). Much
of the early fish collections from the western United States came from similar explorations, and it was
commonto have mistaken | ocation information for the specimenswhen they arrived at museumsin the Eadt.
The firg ichthyologist to actudly visit much of the West was David Starr Jordan, the father of modern
ichthyology in the United States, who was familiar with many of the fishes of the West from examining
museum specimens. Jordan visited the Durango, Colorado, areaiin 1889 and sampled some of the streams
there. Aswas his sandard practice, he visted with locd residents regarding fish they caught in the rivers
and dreams, and these conversations provided val uable information on higtoric native fish digtribution and
abundance (Jordan 1891). His collections from small streams verified the presence of cutthroat trout
(Onchorynchus clarki), speckled dace (Rhinichthys osculus), bluehead sucker (Pantosteus
discobolus), and mottled sculpin (Cottus bairdi), nativefishesof cooler sreams. Locd residentstold him
about fish they caught for food, indluding flanne mouth sucker (Catostomus latipinnis), razorback sucker,
and Colorado pikeminnow. Area residents indicated that Colorado pikeminnow and razorback sucker
ascended the Animas River, gpparently to spawn inthe spring. Theselarger fish were generaly well known
by locd residents of the Colorado River Basin because they wereimportant in their diets, dong with native
trout (Jordan 1891). Jordan’saccountsof razorback sucker and Colorado pikeminnow, athoughthey are
secondhand, are the firgt authentic accounts of these speciesin the San Juan Drainage. Based on what is
known about the distribution and abundance of razorback sucker and Colorado pikeminnow today, the
fact that these specieswereknown by local residents and were common enough to be caught inthe Animas
River, acool tributary, suggests they were likely common in the San Juan River.

Patania (1990) summarized museum specimens and collections in the San Juan Basin from 1900
to 1960. Of the severd collections made by dtate fish and game biologists, most were either from the
upper portion of the river near the present site of Navgjo Reservoir, or from scattered collections at
access points such as Mexican Hat, Utah (Figure 2.1). Mog of these specimens were adults
gnce collection techniques included angling and other methods targeting adult fish. Even
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though only asmall portion of river waslikely sampled, these collections show that Colorado pikeminnow
exiged in the river from its mouth up to the present-day Navajo Reservoir Basin. Razorback sucker was
not found in any of these collections.

During the mid-1900s, C. L. Hubbs and R. R. Miller, two noted ichthyologists from the University of
Michigan, sampled throughout the West, usualy stopping at bridge crossings and sampling with seines for
1 or 2 days at each gte. Some of these collections were noted in various reports, but others were not
documented and required reviewing collections a the University of Michigan’sMuseum of Zoology to find
them. Miller collected young Colorado pikeminnow near Mexican Hat, Utah (Figure 2.1), in August 1960
(Sgler and Miller 1963). More recently, museum specimens from the University of Michigan Museum of
Zoology provided information on more collectionsbetween 1934 and 1961 (S. Platania, University of New
Mexico, personal communication). C.L. Hubbs collected 44 roundtail chub from the San Juan River near
Shiprock, New Mexico, during two days in October 1944, and three roundtail chub were collected at
Mexican Hat, Utah, in 1951. The collections by Hubbs and Miller are important for understanding the
native fish abundance in the San Juan River. They were some of the first seine collections, and they were
made by ichthyologists interested in the distribution and abundance of native fishes of the West. These
collections verified that Colorado pikeminnow reproduced in the San Juan River, and they dso verified that
roundtail chub was common in the San Juan River, perhaps asfar downstream as Shiprock, New Mexico.
These collections, dong with Jordan’s earlier accounts and the scattered collection of adult Colorado
pikeminnow, show that Colorado pikeminnow was common in the San Juan River and that roundtail chub
was common at least in the river upstream from Shiprock, New Mexico, in the mid-1900s. The absence
of razorback sucker in these scattered collections may mean that this species was relatively uncommon in
the San Juan River, but it dso may mean that this species used areas that were not readily accessble.
Typicaly, razorback sucker adults are only collected during spring, when they often use flooded mouths
of tributariesand other low-vel ocity habitats (Holden and Stalnaker 1975). During other times of theyear,
razorback sucker appearsto use main channds(Tyus1987), which werelikely poorly sampledinthe early
tomid 1900s. Koster (1960) provides anecdotal accounts of razorback sucker in the San Juan River from
the mid-1900s, suggesting the specieswas till found in theriver.

Sampling of the San Juan River increased in the early 1960s as planning studies for Navgo Dam
progressed. In addition, a poisoning operation was conducted just prior to the closure of Navgjo Damto
rid the new reservoir basin of native and nonnative nongame fish. Olson (1962) of the NMGF conducted
a pre-poisoning survey of the reservoir area in 1961 and collected both roundtail chub and Colorado
pikeminnow. Olson (1962) aso conducted spot surveys of fish killed by the poisoning operation. Fish
were gpparently killed below Farmington, further downstream than had been planned by the poisoning
operation, and a few dead Colorado pikeminnow were found. Throughout the 1960s, the NMGF
continued fishery sampling in the newly formed Navgo Reservoir, where roundtail chub were very
abundant for severd years after impoundment.

It was not until thelate 1970sthat relatively extensive surveysof the San Juan River wereinitiated. Sublette
(1977) sampled the river and some of its tributaries from near Pagosa Springs, Colorado,

September 2000 2-3 Program Evaluation Report



to near Mexican Hat, Utah. Four roundtail chub were collected, but no Colorado pikeminnow or
razorback sucker was collected. VTN Consolidated, Inc. and the Museum of Northern Arizona (1978)
sampled theriver from Navgjo Damto Lake Powell. They collected one Colorado pikeminnow, ajuvenile,
fromnear Aneth, Utah. Neither razorback sucker nor roundtail chub was caught during the latter survey.
In 1976, Nell Armantrout, aBLM fishery biologist in Moab, Utah, took photographs of razorback sucker
that were gathered from anirrigation pond near Bluff, Utah. The pond was connected to theriver, and the
fish were stranded when it was drained. He showed photographs of the fish to me for verification, and an
account of the fish was included in a report by VTN Consolidated, Inc. and the Museum of Northern
Arizona (1978), and Minckley and Carothers(1979). 1n 1977, the Colorado Squawfish Recovery Team
sampled the river below Hogback Diverson for a week in June with the intent of finding Colorado
pikeminnow. Electrofishing and seining were used, but neither Colorado pikeminnow nor roundtail chub
was collected, dthough large numbers of flannemouth sucker and bluehead sucker were found.

SAN JUAN RIVER RECOVERY IMPLEMENTATION PROGRAM
(SJRIP) AND RELATED STUDIES

By the late 1980s, the fish fauna of the San Juan River was il poorly understood. It was known that
common native fish species included flannemouth sucker, bluehead sucker, and speckled dace; that
nonndive channd catfish (ctalurus punctatus), common carp (Cyprinus carpio), fathead minnow
(Pimephal es promel as), and red shiner werevery abundant; and that rainbow (Onchorynchus gairdneri)
and brown trout (Salmo trutta) had replaced the native fishes below Navagjo Dam. It wasalso known that
asmall, reproducing population of Colorado pikeminnow gtill occurred intheriver, and that roundtail chub
appeared to be rdatively rarein the main river blow Navgo Dam (Minckley and Carothers 1979). But
abundance of razorback sucker was unknown, and reproductive success and detailed distribution for any
of the native fish species were not well understood.

Therefore, the San Juan River's importance to the two endangered fish species in particular, and for
roundtail chub and other native species, wasnot well understood. Hence, it was difficult to determine how
this river system fit into recovery efforts for these species and what the effect of additiond water
development would be on these species. In 1987, following a request by the USFWS and NMGF to
stock razorback sucker inthe San Juan River, the Bureau funded aNMGF and UDWR 3-year study from
Farmington, New Mexico, to L ake Powdl | to determine the distribution and occurrence of endangered fish
species, describethefish community, describe generad habitat conditions, assessthesuitability of thehabitat
for the rare fish species, and recommend future recovery or management actions. The results of that sudy
werereported by Platania(1990). Oneadult razorback sucker and adult and young Col orado pikeminnow
were captured during the study, which provided a more-complete picture of the San Juan River fish
community. Thesefindings prompted the USFWSto reinitiate consultation on the ALP, which resulted in
the 7-year research plan and subsequent study.
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When the 7-year research plan wasinitiated, its ultimate goas were (1) to identify the physicd, chemicd,
and biologica factors thet limit endangered and native fishesand (2) to provide optionsfor conserving and
restoring the endangered fish community (Bureau et d. 1992). Specific objectives included:

1 Collect detalled information on the relative abundance and distribution of fisheriesin the
San Juan River Basin, with emphasis on areas downstream of Navgjo Dam.

2. Characterize physical habitat for fisheries in the San Juan River and the relaionship
between flow and physicd habitat.

3. Determine the biologica response of fish populations to the reoperation of Navgo Dam.

4, Determine habitat use and needs of the Colorado pikeminnow and razorback sucker inthe
San Juan River.

5. Characterize water qudity in the San Juan River and identify critical qudity issuesthat may
affect recovery of endangered species.

6. Identify interactions between native and nonnative species.
7. Identify and test management options which could improve reproductionand recruitment
of target species.

As noted in the objectives, the 7-year research plan included investigation of the entire native fish
community, rather than just the two endangered fish species. The roundtail chub was dso identified asa
target species. Although it wasnot listed as endangered, it was considered for listing in severd partsof the
Colorado River Basn and was rare in the mainstem San Juan River and other areas. In addition, the
studies comprising the 7-year research plan were developed to examine the entire San Juan River, from
Navgo Dam to Lake Powell, and investigate dl life history phases of the fishes (larvae, young, juvenile,
and adult). A mgor aspect of the 7-year research plan, and of the SIRIP, was evaluation of the biologica
effects of reoperation of Navgjo Dam to mimic a natural hydrograph. Reoperation primarily involved
releasing higher flows during spring runoff and lower flows during the rest of the year. Many of the gudies
were designed to investigate the biologica and habitat changes that occurred with the more-naturd flow
pattern. 1n addition, adaptive management wasincluded asanimportant component of the 7-year research
plan. This meant that as new needs for research or management become evident, additional studies or
management actionswould beimplemented, even though theinitia plan may not haveforeseen those needs.

To meet these objectives, abiologica studies series was formulated, and sampling began in 1991. Table
2.1 shows the various studies that were implemented on the San Juan River in response to the 7-year
research plan, as well as the 1987 to 1990 sudies. Four core biologica sudies were
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Table 2.1. Research and recovery studies conducted on the San Juan River from 1987
to 1997 with starting year, length of study, and citation for final report.

STUDY AND FINAL REPORT CITATION 87 |88 189 |90 |91 |92 |93 |94 |95 |96 |97
Pre-SJRIP Studies

Ichthyofaunal Study, New Mexico-Utah
(Platania 1990)

Nursery Habitat Sampling, UDWR (Platania et al.
2000)

7-Year Research Period and SJRIP Studies

Adult Monitoring and Radiotelemetry
(Ryden 2000a)

Lower San Juan Fish Community Survey
(Lashmett 1993)

Early Lifestage - Nursery Habitat and Drift
(Archer et al. 2000)

Young-of-the-Year Survey in the Lower San Juan
River (Lashmett 1994, 1995)

Early Lifestage - Nursery Habitat
(Archer et al. 2000)

Drift Netting (Platania et al. 2000) X X X

Secondary Channel Ichthyofaunal Characterization
(Propst and Hobbes 2000)

Nonnative Fish Interactions (Brooks et al. 2000) X X X X X X X

Tailwater Trout Fishery Investigations
(Ahlm 1993, Larson and Ahim 1994)

Mapping Instream Habitat Using Airborne
Videography (Pucherelli and Clark 1990,
Pucherelli and Goettlicher 1992, Goettlicher and
Pucherelli 1994)

Geomorphic Characterization, River Channel
Dynamics, Flow/Habitat Relationships, Hydraulic
Modeling, and Temperature Monitoring

(Bliesner and Lamarra 2000)

River Operation Simulation Model
(Bliesner and Lamarra 2000)

Fish Health Surveys (Landye et al. 2000)) X X X X X X

Tributary Fish Community Surveys
(Miller and Rees 2000)
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Table 2.1. (cont.).

STUDY AND FINAL REPORT CITATION | 87 | 88 | 89 | 90 | 91 | 92 | 93 | 94 | 95 | 96 I97 I

7-Year Research Period and SJRIP Studies

Secondary Channel Community Studies,
Permanent Study Sites X X
(Gido and Propst 1994, 1995)

Colorado Squawfish Radiotelemetry Habitat Use

(Miller and Ptacek 2000)* X x
Summary and Synthesis of Existing Water Quality «
Information (Abell 1994)

Environmental Contaminants in Biota « "

(Simpson and Lusk 1999)

Hazard Assessment to Colorado Squawfish,
Razorback Sucker, and Flannelmouth Sucker X X
(Hamilton and Buhl 1997a, 1997b)

Polynuclear Aromatic Hydrocarbon Surveys
(Odell 1995, Odell 1997, Wirth 1999)

Razorback Sucker Experimental Augmentation
and Monitoring (Ryden 2000b)

Mainstream Habitat Quality (Bliesner and Lamarra
2000)

Mechanical Removal of Channel Catfish
(Brooks et al. 2000)

Backwater Productivity (Bliesner and Lamarra
2000)

Experimental Stocking of Young-of-the-Year
Colorado Squawfish (Trammell and Archer 2000)?*

Chronic Toxicity of Dietary and Waterborne
Selenium to Colorado Pikeminnow X X
(Buhl and Hamilton 2000)

Augmentation Plan for Razorback Sucker
(Ryden 1997)
2 These reports include data from studies conducted in 1998 also.
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developed and initiated in 1991. An adult monitoring and radiotelemetry study wasinitiated and continued
for the duration of the 7-year research period. This study was conducted by the USFWS (Grand
Jdunction), with assstance from NMGF, UDWR, and other agencies. This study addressed portions of
Objectives 1, 3, and 4 for adult and juvenilefish. Generaly, the sudy consisted of three eectrofishing trips
on portions of the study area that, when combined, created an annua sampling of the entire sudy ares,
from Farmington, New Mexico, to Mexican Hat, Utah. This study provided information on relative
abundance, digtribution, and age classes of dl fish species collected. During 1991 and 1992, the portion
of river within the fluctuation zone of Lake Powd| and below awaterfdl that developed in the late 1980s
was sampled by the Bureau as a subset of this sudy. The area below Mexican Hat, Utah, was included
inthe USFWS study in 1993 and thereafter. Inaddition, captured adult Colorado pikeminnow wereradio-
tagged and monitored to determine habitat use and movement. The UDWR was responsible for an early
life stage, nursery habitat, and larval drift study initiated in 1991 that continued throughout the research
period. This study, which used seining as the primary sampling method, addressed Objectives 1, 3, and
4 for young of large-bodied species and young and adults of small-bodied species. The study was
generdly desgned to |locate young Colorado pikeminnow, athough al species were sampled by seining
backwaters and other low-velocity habitats. The study area was from Hogback Diverson to Clay Hills
Crossing, Utah. In addition to saining, drift nets were used for larval drift sampling at two Stes, Mexican
Hat, Utah, and Four Corners. The larva drift sampling was assumed by the Universty of New Mexico
in1995. In 1993, 1994, and 1995 the Bureau conducted additional nursery habitat surveysin late summer
and fdl, looking primarily for young Colorado pikeminnow in the river near the Lake Powell interface
below the area that the UDWR sampled. This study was discontinued in 1995, when Lake Powell
inundated the lower study area; sampling that year (1995) was ineffective because of lake devation.

IN1991, the NM GF began investigating thefish faunaof secondary channds. Thisstudy continued through
the entire 7-year research period and condsted of dectrofishing surveysin the spring and seining surveys
in the late summer and autumn. This study addressed Objectives 1 and 3 and wasinitiated because other
gudies did not sample intensvely in secondary channds, which made up afairly large amount of potentia
habitat in the river. The sudy area was from Hogback Diversion to Bluff, Utah, where the mgority of
secondary channds exigted in the river.

The other core study initiated in 1991, a nonnative fish interaction study, was conducted by the USFWS
(Albuquerque) for the entire 7-year research period. This study addressed Objective 6 of the 7-year
research plan and used information from the adult monitoring, early life history, and secondary channdl
studiesto determine distribution and abundance of nonnative fish, primarily channd catfish, common carp,
and other large-bodied predators. Specimens of nonnative fish were taken for food habits andyss, and
invertebrate samples were taken to examine food availability. In 1996, radiotelemetry of channd catfish
was added to determine their habitat use and movement. The study area consisted of the San Juan River
from Farmington, New Mexico, to Clay Hills Crossng, Utah.
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Other shorter-term studies were aso conducted during the 7-year research period. The NMGF started
astudy of thetailwater trout fishery below Navgjo Damin 1991 that continued for 4 years. Thestudy area
was the firgt 15 miles below Navgo Dam. Although not a sudy of native fishes, this study was funded
because of concernsthat reoperation of Navgjo Dam may impact the blue-ribbon trout fishery that existed
below the dam. This study, which included trout population and movement sudies and water qudity and
angler surveys, addressed Objective 3.

In 1990, the Bureau initiated amapping study of backwaters and other low-vel ocity habitatsusing airborne
videography. It was the only physical study that was conducted during 1991. This study continued until
1993, when it was discontinued as more-detailed habitat studies using other methods were initiated.

In 1992, as the studies of the 7-year research period were integrated into the SIRIP, another core study
was initiated. The BIA, through Keller-Bliesner Engineering, initiated a sudy that included al of the
physical and hydrologic efforts necessary to meet Objective 2. These studieswere conducted throughout
the study areaand provided basic information on flow and water temperature, aswell asaphysica habitat
mapping component that was adopted by most of the other studies. Another mgjor task of these studies
was determining geomorphic reaches in the San Juan River with smilar habitat festures. They were dso
adopted by the other studies for reporting data. These reaches are shown on Figure 2.1.  In 1992, the
BIA and Bureau initiated another study to meet part of Objective 2 that involved developing a river
operationsmulation mode that became animportant part of futureflow recommendations. Thisstudy was
a so continued through the 7-year research period.

Another study that started in 1992 and continued through the 7-year research period concerned fish hedlth.
During sampling in 1991 and early 1992, biologists noted that many native suckers had lesons and sores.
Consequentidly, afish health expert was added to adult monitoring tripsin October 1992. Thisstudy was
the first example of adaptive management within the SIRIP. aneed wasidentified and the research dement
was quickly added to address that need. This study met part of Objective 2.

Alsoinitiated in 1992 was astudy that investigated the fish faunaof the various permanent tributariesto the
San Juan River. Conducted by Miller Ecologica Consultantsfor the Southern Ute Indian Tribe, the study
lasted for 2 years and addressed Objective 1. It included both field sampling and summarizing other
agencies fish collections from 1994 through 1998.

Three sudies were darted in 1993. The NMGF examined fish population dynamics in severd
permanent, secondary channel stes. This study addressed Objectives 1 and 3 and was conducted
for 2 years. Miller Ecologicad Consultants initiated more-intensive monitoring of Colorado pikeminnow
that were radio-tagged by the USFWS during its adult monitoring study. This study addressed
Objective 4, and fish were followed during spawning in order to locate spawning areas and define
habitat used during that period. This study was also conducted in 1994, when winter habitat use
was aso investigated. The sudy was reinitiated in 1998 to monitor stocked radio-
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tagged Colorado pikeminnow in the San Juan River near Farmington, New Mexico. The third study
reviewed water quality information and addressed Objective 5 of the 7- year research plan. While this
review lasted only 1 year, sudies of water quality and contaminants became a much larger part of the
SIRIPin 1994, when severd studies were initiated.

The USFWS (Albuquerque) investigated environmenta contaminantsin river biota The sudy lasted 2
yearsand covered theentirestudy area. TheNationd Biologica Survey (now theU.S. Geologica Survey,
Biologicd Resources Divison [USGS-BRD]) was contracted to conduct hazard assessment studies of the
toxicity of irrigation return waters to larva endangered and native fishes. This study lasted 2 years. The
BLM, which had joined the SIRIP because of a Consultation on oil and gasleasing in the San Juan Basin,
investigated oil and gas contamination, including potential sources and routes to the river. This study
continued through the remainder of the 7-year research period.

In 1994, experimental stocking of razorback sucker was initiated by the USFWS (Grand Junction) to
determine habitat needs (Objective 4). Thiswas the first research study to address Objective 7, testing
management options, because it used hatchery-reared fish and tested razorback sucker stocking. The
study wasinitiated because no wild razorback sucker wasfoundin theriver during adult monitoring sudies.

Another component of the physica and hydrologica studies being conducted by Keller-Bliesner
Engineering was added in 1994. Thisstudy of habitat quality in maingtream riffles and runs throughout the
study areaaddressed Objective 2 and provided acomparison of productivity between various portions of
the San Juan River, aswel as a comparison with amilar habitatsin the Colorado River.

Thus, by 1994, mgor studies addressing dl of the origind objectives of the 7-year research plan were
implemented. Study designs continued to evolveduring thisperiod, and substudieswithin core tudieswere
added. For example, studies of fish movement in and out of secondary channels were added to the
nonndtive fishes study in 1994; the evauation of fish movement around water diverson dams between
Farmington, New Mexico, and the Hogback Diversion, part of the adult monitoring sudy, was expanded
in 1996.

In 1995, the mgor research activity added to the SIRIP was mechanica remova of dl nonnative fishes,
which was part of the nonnative fishes interactions study conducted by the USFWS (Albuquerque). This
study resulted in collectorsremoving dl channd catfish, common carp, and other nonnative fishesthat were
collected during the various studies from the river, rather than returning them to the river dong with the
naive fishes. In addition, a study of backwater habitat quality and productivity was added to the BIA
studies conducted by Keller-Bliesner Engineering. A variety of physical and biologica parameters were
measured in backwaters throughout the study area and compared with information from the Green and
Colorado rivers.
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Another mgor event in the SIRIP that occurred in 1995 was completion of the LRP, the guiddine for
research and management activitiesfor the 15-year program period. TheLRP relied heavily on the 7-year
research plan, but it expanded the horizon for research and management actions. Thisdocument listed the
magor milestones of the SIRIP and provided a schedule for completing various research and management
gods.

In 1996, two new studies were added to the research effort. The UDWR stocked young-of-the-year
(YQY) Colorado pikeminnow to determineif therewas sufficient habitat in the sysemtoretainthem. This
study was directed at Objectives4 and 7 of the 7-year research plan. 1t wasinitidly controversid because
it involved stocking asize of fish that had not been successful in other Situations, but it was successful inthe
San Juan River. The other study initiated in 1996 was atoxicity test of Colorado pikeminnow conducted
by the USGS-BRD. Thiswasthe last of the contaminant sudies, and it used adult hatchery-reared fish
that were exposed to various levels of selenium, a naturd contaminant common in parts of the San Juan
Basin, epecidly inirrigetion returns.

In 1997, the first real management/recovery action was initiated when the USFWS (Grand Junction) was
funded to develop an Augmentation Plan for razorback sucker. By this time the results of the studies
showed the rarity of wild razorback sucker in the river. The razorback sucker Augmentation Plan was
finalized, and 2,885 subadult razorback sucker were stocked into the river in September 1997.

Research into the means for recovering the endangered fish species in the San Juan River developed into
a complex scientific underteking. Scientists from a variety of federd, Sate, and private organizations
worked together toinvestigatedl potentid issuesthat limit the two endangered fish speciesand other native
fishes. Although much of the work did not stop after 7 years, a considerable amount of knowledge was
ganed during the 7-year research period. That knowledge is summarized in the next two chaptersand in
the Flow Report. The find chapter of this document describes remaining tasks for assuring recovery of
the endangered fish gpecies and the native fish community in the San Juan River. That information will be
used, dong with this document, to develop arevised LRP.
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CHAPTER 3: RESULTS OF THE 7-YEAR
RESEARCH PROGRAM

INTRODUCTION

The research projects undertaken by the SIRIP were aimed, in oneway or ancther, a ether determining
factors limiting recovery of the two endangered fish species or devel oping Strategiesto reduce or eiminate
limitingfactors. Factorslimiting recovery arethose environmental conditionsthat prevent apopulation from
increasing to alevel whereit isgeneticaly viable, self-sustaining, and thregts to its existence are removed.
A population is sdf-sugtaining when it can maintain itsalf indefinitely through natura reproduction. This
chapter discusses how the SIRIP addressed each of the potentid limiting factors, thefindings regarding the
importance of these limiting factors, and proposds to reduce or dleviate important limiting factors.
Emphasis is placed on the two endangered fish species, adthough other components of the native fish
community are discussed where appropriate. Final research reports, as noted in Table 2.1, are cited
extensvely, as are portions of the Flow Report, which synthesized results of the 7-year research plan as
they relate to flow recommendations. While flow recommendations were primarily developed to address
the limiting factor of habitat, they may aso beimportant in addressing other limiting factors. In additionto
research on the San Juan River, results and conclusions from relevant research in other portions of the
Colorado River Basin are included.

The SIRIP studies addressed five broad categories of limiting factors. Initidly, habitat limitation, including
flowissues and reductionsin range, was one of the mgor factorsaddressed. Reduced amounts of suitable
habitat, presumably resulting from unnaturd flow regimes, was amagjor reason why reoperation of Navgo
Dam was part of the recovery program. Other limiting factors that received initial attention included
interactions among endangered speciesand nonnativefishes, and chemica (contaminant) issues. Asstudies
progressed, fish hedth wasidentified asapotentid concern, and studies were added to addressthat issue.
It was later recognized that populations of both endangered species in the San Juan River weretoo smdl
to respond to improvements in their habitat within the time frame of the 7-year research period, and
population Sze was recognized as alimiting factor.

Detailed methods used in SIRIP studies are not presented in this document, unless that information is
pertinent to the discusson. Detailed methods can be found in each of the final research reports that are
cited throughout this document and available from the SIRIP (http://southwest.fws.gov/grip). Summary
reports (Holden and Masdlich 1995, 1997a, 1997b) d so detail the generd methods and results of ongoing
research efforts.
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Throughout this chapter, references are made to locations in the San Juan River study area, the area
between Lake Powell and Navgjo Dam. The study areawas divided into eight Geomorphic Reaches by
Bliesner and Lamarra (2000) (Figure 2.1). Most researchers used the Geomorphic Reachesto organize
and andyze their data. In addition, some locations are shown by river mile (RM); RMs were numbered
from RM 0O (Piute Farms at the upper end of the San Juan Arm of Lake Powell) to RM 224 (Navgo
Dam), and RMs are dso shown on Figure 2.1.

HABITAT LIMITATIONS

Introduction

In the San Juan River, habitat may be limiting in a number of ways. Important or “key” habitat types may
betoo rareto support sufficient numbers of agpecies necessary for maintaining asdf-sustaining population.
Key habitas are those habitats the fishes require, and they are usudly identified by comparing use and
availability of habitats most-frequently used a varioustimesin thefish'slife cycle. Rare habitats that are
important to a species are typicaly key habitats, and as such they may limit the species. Habitat quality
may a so betoo poor to sustain sufficient numbersof atarget species. At theonset of the SIRIP, therewas
agenerd concern that San Juan River key habitat quantity and quality were low. A basc premise of the
SIRIP was that reoperation of Navgjo Dam to mimic a naturd hydrograph would improve both habitat
quantity and quality by re-establishing aspring peek and low late-summer, autumn, and winter base flows.
It was the consensus of biologists working with the endangered fishes in the Colorado River Basin that
naturd flow patterns and magnitudes were needed by these fishes (Holden 1979, Minckley et d. 1991,
Tyus 1991). The life histories of most native species are integrdly tied to the timing, duration, and
magnitude of the naturd hydrograph. Some species (e.g., razorback sucker) spawn during high spring
flows, and their larvae are adapted to utilize habitats that are most available during that time of year. Other
species (e.g., Colorado pikeminnow) spawn later in the summer as flows recede, and thar larvee utilize
habitats that are most available during the low flow periods of late summer and autumn. Chapter 6 of the
Flow Report (Holden [Ed.] 1999) discussesthe link between the naturd hydrograph and the native fishes
in more detail. Dams, such as Navgjo Dam, dter the natura flow regimein both quantity and timing and,
therefore, often have mgor impacts on the availability of habitat for native fishes (Holden 1979).

Native fish speciesevolved under certain flow patterns, and abasi ¢ hypothesis of the SIRIP wasthat those
patterns were important in providing and maintaining key habitats for these speciesin the San Juan River.
Therefore, the questionsthat the SIRIP studieswere designed to answer were; are there sufficient amounts
of key habitat for the two endangered fishes, isthe habitat qudity sufficient to maintain these species, and
will reoperation of Navg o Damimprove key habitat quantity and quaity? Alsoimportant wasthetempora
aspect of these questions: as reoperation of the dam continues, how does key habitat quantity and quality
vary from year-to-year, from one flow rate to another, and over time? In addition, how are key habitats
created, how are they affected by storm events and other natural phenomena, and how are they restored
if they become degraded?
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Evauation of habitat as alimiting factor was a complex issue requiring a variety of biologica and physca
gudies. The biologica studies investigated the habitats that the fishes used and attempted to determine
whichhabitatswerekey for their success. Spawning habitat and nursery habitat were generdly considered
key habitatsfor the two endangered fish species because lack of recruitment wasamagjor factor influencing
the fishes endangered status (Minckley et a. 1991, Tyus 1991), and their spawning and nursery habitats
were relaively rare and flow dependent. Physicd studies were needed to describe the key habitats,
determine thelr avallability, determine their qudity, and determine if habitat quantity and quality
improvementsin the San Juan River were needed. Key habitats may bein short supply, too poor in qudity,
or not avalable a theright time of year. This section describes how the SIRIP studies determined key
habitats, key habitat availability, and key habitat quaity for each of the two endangered species. Also
presented are management actions taken to maximize key habitat qudity and quantity.

Habitat Use

Colorado Pikeminnow

Studies in the Green and Colorado rivers during the 1970s and 1980s identified the mgor life history
components of Colorado pikeminnow. Adultsmigrated during early summer, often over 200 miles, to two
magjor spawning areas in the Green River (Tyus 1985, 1990, 1991). Y oung hatched in a matter of days
and drifted downstream to suitable backwater nursery habitats (Haynes et d. 1984, Neder et d. 1988).
Y oung-of-the-year were found in backwatersin thefal (Holden 1977, Tyusand Haines 1991). Because
of sampling inefficiencies, and perhaps low population numbers, 2-, 3-, and 4-year-old Colorado
pikeminnow were seldom collected (Holden and Stalnaker 1975, Tyus and Haines 1991), so their habitat
useis poorly understood. These effortsled to research focused on two key habitats: spawning areas and
backwaters. Chapter 3 of the Flow Report (Converse and Holden 1999) summarizes what is known
about the life history and habitat use of this gpecies. Thefollowing highlights San Juan River habitats used
by this species and those habitats that became the focus of studies.

Adults

Adult Colorado pikeminnow habitat use in the San Juan River was studied primarily through
radiotelemetry. From 1991 to 1994, 13 adult Colorado pikeminnow were captured, radio-tagged,
and followed, both on the ground (from shorelines and boats) and in the air (Ryden 2000a, Ryden
and Ahlm 1996). Fish capture locations, dong with 236 subsequent radiotelemetry contacts, provided
information on portions of the river used, movements, likely spawning locations, and specific habitat use.
Most of the fish remained within a relatively smal area of the river (Figure 3.1), from about RM 109
to RM 142 (Figure 2.1). This 33-mile reach included the “Mixer” (RM 129.8 to RM 133.4), an area of
structural complexity and numerous secondary channels. Only one of the 13 radio-tagged fish was
found outside this 33-mile reach, a large femae captured and tagged near Bluff, Utah. This fish
remained in the area of RM 73 to RM 76, except in 1994 when
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Figure 3.1. Riverwide movements of 13 radiotelemetered adult Colorado pikeminnow in
the San Juan River, 1991 to 1995. Dashed lines indicate the borders of the
“preferred” reach (RM 109.0-142.0) utilized by the majority of
radiotelemetered adult Colorado pikeminnow (Source: Ryden 2000a).

she made a 57-mile spawning migration upstream to the Mixer (Miller and Ptacek 2000), only to return
to the Bluff areain the autumn. Figure 3.2 shows monthly fish habitat use during the 83 ground contacts
made by Ryden (2000a). Runs were used the most during al months except September, when the only
radiotelemetry contact occurred in apool. Other frequently used habitats included eddies and shorelines.

In 1993 and 1994, a more-intens ve radiotelemetry study was conducted on some of the fish noted above
with the purpose of locating spawning areas and providing an in-depth view of habitat use and selection
(Miller and Ptacek 2000). From May through August 1993, four fish were followed, and daily and hourly
telemetry observationswere made. 1n 1994, fivefish were monitored during February and during the May
through August period. The sampling period was divided into pre-spawn (May and June), spawn (July),
and post-spawn (August) periods. Post-spawn data were only collected in 1993.
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Figure 3.2. Habitat use recorded for radiotelemetered Colorado pikeminnow in the San
Juan River, 1991 to 1995. The total number of radiotelemetry observations
during the specified calendar month is shown in parentheses (Source: Ryden
2000a).

The top graph of Figure 3.3 shows the habitats used during the pre-spawn period for al Colorado
pikeminnow combined. Severd fish used the Mancos River confluence, which varied in habitat type
depending on flow level. Eddies and runs were used the mogt, followed by undercut runs, dackwaters,
and edge pools. Thelow-velocity habitats (eddy, dackwater, edge pool) were 2 to 3EC warmer thanthe
man channd. This habitat use was smilar to that documented in the Green, Yampa (Wick et a. 1983,
Tyus 1990), and Colorado rivers (Osmundson and Kaeding 1989), where warmer backwaters, eddies,
and tributary mouths were used extensvely by Colorado pikeminnow during spring high flows.
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Figure 3.3. Habitat use of Colorado pikeminnow as a
percent of time monitored during 1993 and
1994 for all radio-tagged fish combined
(Source: Miller and Ptacek 2000).
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The middle grgph of Figure 3.3 shows the habitat use during the spawning period when runs were used
mogt, followed by dackwaters, rungfriffles, and eddies. 1n 1993, fish movements and visua observations
indicated that two spawning sites (RM 131.1 and RM 132.0) were used. The fish used a complex of
habitats, including dower-ve ocity habitats (runs, eddies, dackwaters) and proxima higher-velocity riffle
or chute habitats. The fish spent most of their time resting in low-ve ocity habitats, but they moved to
riffle/run and chute habitats to spawn. Spawning habitat, therefore, included chutes and riffle/runs where
they spawned and the adjacent eddy and dackwater resting areas. Similar habitat use and spawning
behavior was identified in the Green, Y ampa, and Colorado rivers (Wick et d. 1983, Osmundson et d.
1995).

During the August 1993 post-spawning period, the fish used mainly run and chute habitats (Figure 3.3,
bottomgraph). Autumn radiotelemetry contactsin 1994 indicated that runswere the primary habitat used,
adong with pools and eddies.  Miller and Ptacek (2000) dso conducted a brief radiotelemetry study in
February 1994, and the three fish monitored used runs, undercut runs, and eddies. Others showed that
Colorado pikeminnow used low-veocity habitats during the winter in the Green (Vaddez and Masdich
1991) and Yampa (Wick and Hawkins 1991) rivers.

Habitats in the generd area of radio-tagged Colorado pikeminnow were mapped by Miller and Ptacek
(2000) to determine habitat “richness,” which was ca culated asthe number of habitat typeswithin the area
mapped. Typicaly, a section of river, about 100 yards from the most upstream and downstream areas
used by a radio-tagged fish, was mapped during a radiotedemetry encounter. This mapping showed an
average habitat richness of eight habitats during the pre-spawning period, nine habitats during spawning and
post-gpawning periods, and five habitats during the winter (Miller et d. 1999).

Miller et d. (1999) dso cadculated habitat selection by comparing the avallability of various habitats to
Colorado pikeminnow use of those habitats. Habitat types used more than they would be by chance were
considered “sdlected.” Thisanaysisshowed that eddies, dackwaters, and poolswere highly selected most
of the time, and chutes were selected during the spawning period. As shown in Figure 3.3, the selected
habitats were not the most used, but they were rare within the areas used by the fish; hence the habitats
were used more than would be expected by chance. This suggests that the fish sought these habitats out,
or selected them over more-available habitats, indicating that they are key habitats for the fish.

Tributaries are an important habitat component for Colorado pikeminnow in the Green River system,
where tributaries are gill available to the fish. Both the Yampa River and White River were heavily
used by Colorado pikeminnow subadults and adults, apparently as foraging areas (Tyus 1991).
Adults returned to these tributaries after spawning, making tributaries their primary area of
resdence. Tributaries to the San Juan River no longer provide this type of function for Colorado
pikeminnow because they are dewatered or access is redtricted. Miller and Rees (2000) summarized
San Juan River tributary fish collections from the 1930s to the present, and they did not find any
Colorado pikeminnow reported. Colorado  pikeminnow utilized the Animas River in the late
1800s (Jordan 1891), and this river may gill provide suitable habitat; however, the present
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Colorado pikeminnow population is separated from the mouth of the Animas River by about 50 miles of
river that include five diverson dams.

Young-of-the-Year (YOY)

Larva Colorado pikeminnow hatchin about 1 or 2 weeksand then drift downstream from spawning areas
to nursery aress. Thesefish aretypicaly found in shdlow, low-ve ocity habitats dong shordines, such as
backwaters (Vanicek and Kramer 1969). Larvd studies on the San Juan River focused on the drifting
portion of larvd life higtory, and five larval Colorado pikeminnow were collected in drift nets (Platania et
a. 2000). Key habitats for larvae were not determined by these studies.

Studiesin the Green and Colorado rivers found that YOY Colorado pikeminnow (25 to 100 mm tota
length[TL]) used backwater habitats dmost exclusively (Holden 1977, McAdaand Tyus 1984, Tyusand
Haines1991). Backwatersweretypicaly foundinrelatively low-gradient, sand-substrate reaches of these
rivers. During the 7-year research period, autumn sampling of nursery habitats was conducted each year
(Archer and Crowl 2000a), and 22 wild Y OY Colorado pikeminnow were collected in the San Juan River
(Pataniaet d. 2000). Most of thesefish were collected in backwatersin therelatively low-gradient, sand-
subgtrate reach of theriver a theinterface with Lake Powd |l (Reach 1). The numbersof wild fish collected
were too low to adequately characterize San Juan River habitat use. In addition, wild YOY retention
gppeared low in the upper river. Thesefindings suggested that nursery habitat may be limited in theriver.
To address habitat use and retention, YOY Colorado pikeminnow were stocked at Shiprock, New
Mexico, and Mexican Hat, Utah, in 1996, 1997, and 1998 (Trammell and Archer 2000). Nearly 3,000
of thesefish were collected from 1996 to 1998 (Trammel and Archer 2000, Propst and Hobbs 2000), with
about 60% collected from backwaters, 15% from pools, and 13% from pocket water (Converse and
Holden 1999). The YOY appeared to favor larger, deeper backwater habitats, and these habitats were
often associated with the mouths of secondary channds (Trammell and Archer 2000). This information
showed that in the San Juan River, smilar to other rivers, Y OY predominately used backwaters, but other
low-velocity habitats were also used.

Although wild YOY Colorado pikeminnow were predominately found in the lower few miles of the San
Juan River, the hatchery-reared Y OY remained throughout the river and some moved downstream with
storm-generated flow events (Trammell and Archer 2000). In 1997, 30 stocked YOY Colorado
pikeminnow were collected up to 8 miles above the Shiprock, New Mexico, stocking site about 1 month
after stocking (Propst and Hobbs 2000), indicating upstream as well as downstream movement. Few
stocked YOY were found in the canyon sections below and above Mexican Hat, Utah, but they were
found in the low-gradient reach in the lower 13 miles of the river near the interface with Lake Powell.
Retention of fish stocked at Shiprock, New Mexico, was highest in the upper river.
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Juveniles

Collection of 2- to 4-year-old wild Colorado pikeminnow (100 to 300 mm TL) is infrequent in the
Colorado River system. This age class gppears to use a variety of habitats, including main channel
habitatsthat are swift and, therefore, difficult tosaine. Tharr rdaively smal szeand svimming ability meke
them difficult to catch using eectrofishing or seines; hence they are not commonly caught. As stocked
Y QY grew in the San Juan River, they were captured in reatively large numbers through seining and
electrofishing, especialy above Mexican Hat, Utah. 1n 1997, 38 yearlings (stocked in 1996) were caught
during main channd eectrofishing (Ryden 2000a). They rangedin szefrom 124 to 235 mm TL and were
primarily captured in shallow shoreline habitats. Most were found between the Hogback Diversion and
Mexican Hat, Utah, and three were collected in RM 18 near the Lake Powell interface. The 1- and 2-
year-old fish were collected in 1998 and 1999, and growth of these fish was comparable with, or greater
than, growth seen in other Upper Basin rivers (Trammell and Archer 2000). This indicated that young
Colorado pikeminnow found quality habitat in the San Juan River. This Size-class gppeared to use the
greatest variety of habitats and was likely the least sdlective. Therefore, no specific key habitats were
identified for juveniles and, based on the San Juan River collections, suitable habitat for this age dassis
found throughout the river between Hogback Diverson and Mexican Hat, Utah, and in the lower 20 miles
of theriver.

Razorback Sucker

When the SIRIP was initiated in 1991, thelife history and habitat requirements of razorback sucker were
not aswell understood asthose of Colorado pikeminnow. Adult and larvae razorback sucker were found
in both riverine and reservoir habitats in the Colorado River Basin, but very few Y QY had been collected
inrecent times.  Tyusand Karp (1989) identified razorback sucker spawning sitesin the Green River and
collected larvae, but it was not until 1994 that Y QY razorback sucker were found in flooded bottomland
habitat of the Green River (Modde 1996) and amore-complete picture of their habitat useemerged. These
sudiesindicated that this species spawns on main channel gravel bars near the height of pesk spring flow
and that they show fiddlity to certain bars (Modde and Irving 1998). Theyoung hatch in afew days, drift
downstream, and enter flooded bottomlands that are connected to the main channd during high flow.
Backwaters and other low- velocity habitats are dso used by larvae, but flooded bottomlands are thought
to be akey habitat for survivd of larvae. It isnot known when young razorback sucker returnto themain
river. Recent studies using stocked fish (T. Modde, USFWS, Persond Communication) suggested that
they may be able to spend an entire year in some off-channd bottomlands. Adults used avariety of main
channd- and backwater-type habitats, thelatter are used especialy prior to and during the spawning period
as gpparent resting areas between spawning events on main channel cobble bars (Bestgen 1990, Minckley
et a. 1991).
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Adults

During the 7-year research period, no adult wild razorback sucker were collected in the San Juan River
(Ryden 2000a), and only one was caught during studies conducted in the late 1980s (Platania 1990).
Because of this, experimental stocking of hatchery-reared subadult (large juvenile) razorback sucker was
initiated in 1994. Between March 1994 and October 1996, 939 fish were stocked at four sites(RM 79.6,
RM 117.5, RM 136.6, and RM 158.6) below Hogback Diversion (Ryden2000b). Radiotelemetry and
electrofishing captures of some stocked fish provided information on subadult and adult fish habitat use.

In addition to habitat use, Ryden (2000b) mapped habitat in the genera areas where radio- tagged fish
were found, using methods smilar to those used by Miller and Ptacek (2000). This resulted in habitat
selection determinations based on the availability of the various habitats used and on habitat richness.
Figure 3.4a shows radio-tagged razorback sucker habitat selection and Figure 3.4b shows mean habitat
richness vaues from 1994 through 1997 averaged by month. Run habitats were selected during low-flow
periodsfrom late summer (August) through late autumn (December), and dow-water habitats (edge pools,
pools, and eddies) were selected during the rest of the year. The fish dso utilized inundated vegetation
during peek spring flows. These data show the fish sdlected lower-velocity habitats year-round, utilizing
run habitats only during low-flow times of year when velocitieswere reduced. Thefish selected poolsand
eddies mogt of the remainder of the year.

Habitat richness vaues remained fairly high (6 to 7), except during late summer and autumn (Figure 3.4b).
Although not as high as habitat richness vaues for Colorado pikeminnow, the values indicated that
razorback sucker utilized fairly habitat-rich portions of the river, except during late summer and autumn.

No suspected spawning locations were found by monitoring radio-tagged razorback sucker. However,
three adult ripe maeswere collected and three more adultswere observed at RM 100.2 during May 1997
eectrofishing surveys (Ryden 2000b). This probable spawning aggregationwas collected over shoreline
cobble run/riffle habitat, d ong with spawning flanndmouth sucker. During thissamesampling trip, five other
ripe mae razorback sucker were individudly collected from groups of spawning flanndmouth sucker in
gmilar habitats. During 1999 sampling, both ripe male and fema e razorback sucker were collected in the
same habitat at RM 100.2, dthough none of the fish collected in 1999 had been caught in 1997 (D. Ryden,
USFWS, Persond Communication). This habitat was smilar to Green River spawning habitat (Tyus
1987). Itisnot known if the stocked razorback sucker in the San Juan River will show fiddlity tothisarea.
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razorback sucker in the San Juan River, 1994 to 1997 (Source: Ryden 2000b).
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Young-of-the-Year (YOY) and Juveniles

Larva razorback sucker sampling was not conducted in the San Juan River during the 7-year research
period. Some larva fishes were collected during nursery habitat studies, but no larval razorback sucker
were collected. However, larva razorback sucker sampling began in 1998 because maturation of the
stocked razorback sucker was expected, and two larvae were collected by seining low-ve ocity habitats
(S. Platania, University of New Mexico, Persona Communication). In 1999, seven larvae were collected
(S. Platania, Univerdty of New Mexico, Persond Communication). These captures verified successful
gpawning of fish experimentaly stocked in the San Juan River. Future sudies of larval habitat use will be
needed to determine what habitats this life stage uses.

Juvenile habitat use determination aso will have to wait until more juveniles are present in the river. Itis
assumed that both larva and juvenile razorback sucker will select low-velocity habitats and that these
habitats will likely be important for recovery of this species.

Other Native Fishes

Other native fishes of primary concern in the San Juan River during the 7-year research study were
roundtail chub, flannelmouth sucker, bluehead sucker, and speckled dace. Because of its reduced
numbers, roundtail chub isaconcern in severd parts of the Colorado River Basin, including the San Juan
River. Itissate-listed asendangered in New Mexico (Propst 1999). Roundtail chub wasatarget species
for the SIRIP becauseit wasrarein the San Juan River below Navgjo Dam. The other three specieswere
generdly common-to-abundant in most of the Upper Basin and in the San Juan River (Table 3.1), although
flannemouth sucker is rare in some portions of the Lower Colorado River Basin. No radiotelemetry
studies of these species were conducted, so specific adult habitat use was not identified.

The SIRIP emphasis on the entire fish community, rather than just the endangered fish species, provided
congderable information on the more-common nativefishes, such asflannemouth sucker, bluehead sucker,
and speckled dace. Although common throughout much of the Upper Basin, information on these species
was seldom provided in recovery effort reports. The adult monitoring and secondary channel studies
showed that bluehead sucker and speckled dace were densest in the cobble substrate-dominated upper
portions of the SanJuan River. Ther dendity decreased in the middleriver, and they nearly disappeared
in the lower river.

Flannelmouth sucker, on the other hand, was not as tied to cobble substrates, and their density continued
at rdatively high levels further downstream than either bluehead sucker or speckled dace (Propst and
Hobbes 2000, Ryden 2000a). The SIRIP studies showed that the habitat used by young of these species
varied through the summer and autumn. Flannelmouth sucker, bluehead sucker, and speckled dace young
were found in nursery habitats during early summer, but their numbers decreased in these low-ve ocity
habitats in late summer and autumn.  This change in habitat use was noticed a other locations, but it was
seldom documented to the extent that it wasin the San Juan River sudies. Studies concerning abundance,
genera habitat use, and tributary habitat use were dso used to develop the potentia for limiting habitat for
these species.
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