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Registration will occur outside the Moab Valley Inn Conference Room starting at 7:15 am on
Tuesday 15 January 2013. A registration fee of $25 (cash or check only please) will offset the
costs of the meeting room and refreshments.

If you are giving an oral paper please be sure your presentation is copied from CD/DVD or
portable USB drive to the laptop running the projector before your session begins. Push pins
will be available to hang posters before Tuesday’s evening social.

Tuesday 15 January 2013

8:00 am WELCOME, LOGISTICS, AND INTRODUCTION TO THE JOINT ANNUAL
RESEARCHER’S MEETING — Sharon Whitmore, Dave Campbell.

Contributed Session 1: Program Office Update — Recovery Planning and
Goals

Moderator: Sharon Whitmore

8:20 UGLY DROUGHTS, PRETTY GRAPHS: HYDROLOGIC SUMMARY FOR 2012 —
Jana Mohrman.

8:40 CONSIDERATION OF THE NONNATIVE, LARGE-BODIED, PREDATORY FISH
DENSITY IN OCCUPIED CRITICAL HABITAT RELATIVE TO RECOVERY
GOALS FOR COLORADO PIKEMINNOW IN THE UPPER COLORADO RIVER
BASIN — Patrick Martinez.

9:00 RECOVERY OF THREATENED AND ENDANGERED SPECIES: THE CASE FOR
THE FOUR BIG-RIVER FISHES OF THE COLORADO SYSTEM — Richard A.
Valdez, Thomas E. Czapla, Robert T. Muth, Thomas E. Chart, and Patrick J.
Martinez.

9:45 BREAK

Contributed Session 2: Endangered fish augmentation efforts and evaluation

of stocking programs
Moderator: Tom Wesche

10:00 EVALUATION OF AUGMENTATION AS A RECOVERY EFFORT FOR
COLORADO PIKEMINNOW, PTYCHOCHEILUS LUCIUS, AND RAZORBACK
SUCKER, XYRAUCHEN TEXANUS, IN THE SAN JUAN RIVER — Bobby Duran.

10:20 CRYOPRESERVATION OF COLORADO RIVER BASIN FISHES: GILA ELEGANS —
Wade Wilson, William Wayman, Jaci Zalko.

10:40 CREATION OF SECONDARY GILA ELEGANS BROODSTOCK — Wade Wilson,
Manuel Ulibarri, William Knight.



11:00

11:20

MAKING THE GRADE: INCREASING THE SIZE OF RAZORBACK SUCKER AT
OURAY NFH — Matthew Fry.

LUNCH

Contributed Session 3: Ecology and status of razorback sucker, humpback

chub, and roundtail chub
Moderator: Dale Ryden

12:40 pm

1:00

1:20

1:40

2:00

2:20

EVALUATION OF A RAZORBACK SUCKER (XYRAUCHEN TEXANUS)
SPAWNING POPULATION USING PIT TAG ANTENNAS — Aaron Webber.

ROUNDTAIL CHUB MONITORING IN YAMPA CANYON, DINOSAUR
NATIONAL MONUMENT, CO, 2009-2012 — M. Tildon Jones.

WESTWATER CANYON HUMPBACK AND ROUNDTAIL CHUB POPULATIONS
— Brandon Gerig.

COLORADO RIVER FISH MONITORING IN GRAND CANYON, ARIZONA: 2002-
2011 HUMPBACK CHUB, GILA CYPHA, AGGREGATIONS — William R. Persons,
David R. VanHaverbeke.

MONITORING OF HUMPBACK CHUB (GILA CYPHA), BLUEHEAD SUCKER
(CATOSTOMUS DISCOBOLUS) AND FLANNELMOUTH SUCKER (CATOSTOMUS
LITIPINNIS) IN THE LITTLE COLORADO RIVER, GRAND CANYON, AZ — David
R. VanHaverbeke, Dennis Stone, Michael Pillow, Kirk Young.

BREAK

Contributed Session 4: Three species, community, and tributary monitoring
Moderator: Vince Lamarra

2:40

3:00

3:20

3:40

THREE SPECIES POPULATION MONITORING IN THE WHITE RIVER, UTAH: A
NATIONAL FISH AND WILDLIFE FOUNDATION KEYSTONE INITIATIVE —
Matthew J. Breen, Phaedra Budy, Gary P. Thiede, Peter MacKinnon.

SEASONAL USE OF AN IMPOUNDED SYSTEM BY BLUEHEAD AND
FLANNELMOUTH SUCKER IN NORTHEASTERN UTAH — Michael D. Fiorelli,
Matthew J. Breen, Jacob D. Johnson.

FISHES OF THE DIRTY DEVIL RIVER, UT — Michael Farrington, Howard
Brandenburg, Jen Hester, Steven Platannia, Mark McKinstry.

SAN JUAN RIVER SMALL-BODIED FISH COMMUNITY: TIME AND SPACE —
Eliza I. Gilbert, Kirk Patten, Andrew Monie, Nathan Franssen.



4:00 FISH COMMUNITY DISTRIBUTIONS AND MOVEMENTS IN TRIBUTARIES OF
THE SAN JUAN RIVER — C. Nate Cathcart, Keith B. Gido, Mark McKinstry.

4:20 BREAK

Contributed Session 5: Research to support recovery actions
Moderator: Steve Platania

4:40 LONG-TERM DYNAMICS OF NATIVE AND NONNATIVE FISHES IN THE SAN
JUAN RIVER, NEW MEXICO AND UTAH UNDER A PARTIALLY MANAGED
FLOW REGIME — Keith B. Gido, David L. Propst.

5:00 PREY AVAILABILITY AND THE PREVALENCE OF PISCIVORY BY COLORADO
PIKEMINNOW IN THE SAN JUAN RIVER, NM AND UT — Nathan R. Franssen,
Keith B. Gido, David L. Propst, Dale W. Ryden, Eliza 1. Gilbert.

5:20 ADJOURN

Evening Social

6:30 -9:30 FOOD AND BEVERAGES
POSTER SESSION
SPECIAL AWARDS

Wednesday 16 January 2013

Special Session: Role of Lake Powell and other mainstem Colorado River

reservoirs in endangered fish recovery
Moderator: Tom Chart, Dave Campbell

8:00 am SESSION INTRODUCTION AND BACKGROUND ON THE ROLE OF
RESERVOIRS IN ENDANGERED FISH RECOVERY, DETAILS OF THE U.S. FISH
AND WILDLIFE SERVICE MEETING IN DENVER 27-28 NOVEMBER 2012 — Tom
Chart, Dave Campbell.

8:10 STATUS AND MANAGEMENT OF RAZORBACK SUCKER IN STREAMS OF THE
UPPER COLORADO RIVER BASIN — Kevin R. Bestgen, Koreen A. Zelasko.

8:30 USE OF ACOUSTIC TELEMETRY TO DETERMINE THE DISTRIBUTION AND
FATE OF BONYTAIL STOCKED INTO LAKE HAVASU — Abraham Karam,
Christine Adelsberger, Paul Marsh.

8:50 TWENTY YEARS AND COUNTING: STOCKING AND MONITORING OF
RAZORBACK SUCKER XYRAUCHEN TEXANUS IN LAKE MOHAVE — Brian R.
Kesner, Abraham P. Karam, Jerry Warmbold, Carol A. Pacey, Paul C. Marsh.



9:10

9:30

9:50

10:10

11:00

BREAK

RAZORBACK SUCKER (XYRAUCHEN TEXANUS) RESEARCH AND
MONITORING ON LAKE MEAD, NEVADA AND ARIZONA — Brandon Albrecht,
Ron Kegerries, Zachary Shattuck, Ron Rogers.

RAZORBACK SUCKER SURVEY OF THE SAN JUAN ARM OF LAKE POWELL,
UTAH, 2011 AND 2012 — Travis Francis, Benjamin Schleicher, Dale Ryden,
Brandon Gerig, Darek Elverud.

SUMMARY OF U.S. FISH AND WILDLIFE SERVICE POSITION ON ROLE OF
LAKE POWELL, IMPLICATIONS FOR RECOVERY PLANNING, AND STEPS TO
MOVE FORWARD. OPEN DISCUSSION — Tom Chart and Dave Campbell.

LUNCH

Contributed Session 6: Larval fish monitoring and factors limiting native fish

recruitment

Moderator: Bill Miller

12:30pm

12:50

1:10

1:30

1:50

2:10

ASSESSMENT OF AGE-0 COLORADO PIKEMINNOW SURVIVAL IN
BACKWATER HABITATS IN THE MIDDLE GREEN RIVER — Joseph A.
Skorupski Jr., Matthew J. Breen.

RAZORBACK SUCKER IN THE LOWER GREEN RIVER — Julie Howard.

EARLY LIFE HISTORY OF NATIVE CATOSTOMIDS, AND INFERENCE OF
THEIR SPAWNING PERIODICITY, IN THE SAN JUAN RIVER (2003-2011) — W.H.
Brandenburg, M.A. Farrington, S.P. Platania, R.K. Dudley.

DETERMINING THE FREQUENCY OF OPERCULAR DEFORMATIES IN AGE-0
SAN JUAN RIVER CATOSTOMIDS — Michael A. Farrington, W. Howard
Brandenburg, Jennifer L. Hester, Steven P. Platania, Mark C. McKinstry.

THE TEMPORAL CHANGES IN LOW VELOCITY HABITAT AREA IN THE SAN
JUAN RIVER FROM 1991-2011 BASED UPON AIRBORNE VIDEOGRAPHY —
Vincent Lamarra, Justin Barker, Daniel Lamarra.

BREAK

Contributed Session 7: Information and education
Moderator: Mark McKinstry

2:30

SHARING TAILS: A STATE-WIDE PUBLIC OUTREACH PROGRAM TEACHING
CHILDREN ABOUT NATIVE ARIZONA FISH — Carol A. Pacey, Paul C. Marsh.



Contributed Session 8: Synthesis of non-native fish removal efforts
Moderator: Mark McKinstry

2:50 A RETROSPECTIVE ASSESSMENT OF THE UPPER COLORADO RIVER
RECOVERY PROGRAM'S EFFORTS TO CONTROL SMALLMOUTH BASS: 2001-
2011 — André R. Breton, Dana L. Winkelman, John A. Hawkins, Kevin R.
Bestgen, Gary C. White.

3:10 NORTHERN PIKE REMOVAL IN THE UPPER COLORADO RIVER BASIN — Kyle
Battige.
3:30 RESPONSE OF THE NATIVE FISH COMMUNITY OF THE YAMPA RIVER TO REMOVAL OF

NON-NATIVE PISCIVORES, 2003-2012 — Kevin R. Bestgen, C. Walford, A. Hill, T.
Wilcox, J. Hawkins.

3:50 ADJOURN

Abstracts of presented papers and posters (in the order presented in the meeting
program)

UGLY DROUGHTS, PRETTY GRAPHS: HYDROLOGIC SUMMARY FOR 2012
Jana Mohrman

A review of the hydrologic backdrop for fisheries research in 2012. We used 2002 as an index for

2012, because snow packs were similar in most Upper Colorado River basins. Data will be presented

in each of the basins that the Program has flow targets. Despite low flow conditions there were small
volumes of water carried over to 2013 in the Yampa and the 15-mile reach with the concern that dry years
often come back to back. We'll also look at current snow pack conditions, while remembering January is
still early to predict a water year from the snow pack.

CONSIDERATION OF THE NONNATIVE, LARGE-BODIED, PREDATORY FISH DENSITY
IN OCCUPIED CRITICAL HABITAT RELATIVE TO RECOVERY GOALS FOR COLORADO
PIKEMINNOW IN THE UPPER COLORADO RIVER BASIN

Patrick J. Martinez

Nonnative Fish Coordinator, Upper Colorado River Endangered Fish Recovery Program, U. S. Fish and
Wildlife Service, Grand Junction, CO

Demographic criteria in the draft Recovery Plan for the Colorado Pikeminnow (Ptyvchocheilus lucius),
dated 24 June 2012 (hereinafter Draft Plan), include a proposed minimum viable population (MVP =
3,000) for adult Colorado pikeminnow (> 450 mm TL) in the upper Colorado River basin (UCRB) and
estimates of carrying capacity for adult Colorado pikeminnow in the Colorado and Green River sub-
basins. These population parameters were compared with mean estimates of adult Colorado pikeminnow
abundance contained in the Draft Plan on the basis of density, expressed as the number of adult Colorado
pikeminnow per rivermile. These comparisons were made for critical habitat occupied by Colorado
pikeminnow in the Colorado (241 rivermiles) and Green River (587 rivermiles) sub-basins and within the
UCRB (828 rivermiles). Annual population estimates and their low and high bounds provided mean,




minimum, and maximum population densities to compare the two sub-basins and a mean density for the
two basins representative of average ecological conditions in the UCRB (4.2/rivermile). Similarly,
carrying capacities for adult Colorado pikeminnow in the UCRB (Draft Plan) provided estimates of
minimum, maximum, and mean densities that might be sustained in the two sub-basins and under average
conditions the UCRB (5.3/rivermile). The difference between the mean population estimate of adult
Colorado pikeminnow and the MVP density (3.6/mile) was 1.1/mile. The difference between the mean
carrying capacity of adult Colorado pikeminnow and the MVP density was 1.7/mile. These density
comparisons suggest that the UCRB may have a relatively low productive capacity to sustain adult
Colorado pikeminnow at a density much exceeding that of the MVP, suggesting that the top predator
trophic level in the UCRB should be reserved for Colorado pikeminnow to promote their population
security, stability and resiliency. Further, there could be competition for energetic resources from low
densities of large-bodied nonnative predatory fish species within the top trophic level occupied by adult
Colorado pikeminnow within the UCRB, resulting in local population displacement or broader ecological
replacement of adult Colorado pikeminnow. Large-bodied nonnative predators present and capable of
occupying the top trophic level in UCRB critical habitat whose body mass rivals that of large-bodied
Colorado pikeminnow (recruit-size to large adults; 425-650 mm TL at about 550-2,000 g) include burbot
(450-675 mm TL), northern pike (450-700 mm TL), smallmouth bass (325-474 mm TL), and walleye
(375-550 mm TL). A published fish density model supported the importance of competition among top
predators in lotic systems and suggested that partitioning available energetic resources among multiple
predator species would inevitably reduce carrying capacity for Colorado pikeminnow. Examination of
historic and recent trends in densities of large-bodied Colorado pikeminnow, northern pike, and
smallmouth bass in the middle Yampa River suggests that large-bodied invasive predators have
functionally replaced Colorado pikeminnow as the river’s top predator.

RECOVERY OF THREATENED AND ENDANGERED SPECIES: THE CASE FOR THE FOUR
BIG-RIVER FISHES OF THE COLORADO RIVER SYSTEM

Richard A. Valdez, Thomas E. Czapla, Robert T. Muth, Thomas E. Chart, Patrick J. Martinez

Region 6 of the U.S. Fish and Wildlife Service is leading efforts to revise recovery plans for endangered
Colorado pikeminnow, humpback chub, razorback sucker, and bonytail. Revising the recovery plans is of
fundamental importance to the five major recovery or conservation programs in the Colorado River
System that include these species. This presentation seeks to frame these recovery plans within the
context of species recovery and strives to clarify their statutory requirements. Recovery plans are written
by recovery teams convened under the auspices of the Secretary of the Interior (U.S. Fish and Wildlife
Service) or the Secretary of Commerce (National Marine Fisheries Service). Recovery plans are guidance
documents that use the best available scientific information to further the conservation and survival of a
species. Recovery plans are not regulatory documents (i.e., they do not undergo “rule-making”), and they
are not enforceable by law. Nevertheless, they carry considerable importance for stakeholders dealing
with listed species, and they contain estimates of time and costs necessary to implement and achieve
provisions of the plan.

The U.S. Fish and Wildlife Service and National Marine Fisheries Service provide recovery planning
guidance for compliance with the Endangered Species Act of 1973, as amended (ESA), and its
implementing regulations. Recovery plans have objective, measureable criteria for management actions
addressing threats and for population demographics. These criteria are used to determine whether the
requirements for species downlisting or delisting have been met. Recovery planning guidance
emphasizes the importance of linking recovery to the five listing factors of the ESA that led to the listing
of the species; i.e., each listing factor is evaluated to determine if the threat(s) have been removed or
sufficiently minimized. Recovery plans contain site-specific management actions that describe specific
activities designed to alleviate the threats. The guidance for developing demographic criteria is less



defined and often found as concepts in implementing regulations and agency policy. It is generally based
on the premise that a recovered species must comprise multiple, reproducing, self-sustaining, genetically
viable populations for which threats are removed or minimized. Achieving this standard has been elusive
for many programs because it is unique to each species and dynamic within the particular demographic
characteristics of the species. The concepts of genetic effective population size, minimum viable
population size, population viability, and monitoring as applied to recovery plans for the four big-river
fishes will be discussed.

EVALUATION OF AUGMENTATION AS A RECOVERY EFFORT FOR COLORADO
PIKEMINNOW, PTYCHOCHEILUS LUCIUS, AND RAZORBACK SUCKER, XYRAUCHEN
TEXANUS, IN THE SAN JUAN RIVER

Bobby Duran

The San Juan River is home to two federally endangered fishes, Colorado pikeminnow, Ptychocheilus
lucius, and razorback sucker, Xyrauchen texanus. Altered flow regimes, habitat degradation and
fragmentation, and the introduction and establishment of nonnative fishes contributed to the decline of
these fishes. The San Juan River Basin Recovery Implementation Program (SJRIP) was initiated in 1992
to protect and recover populations of Colorado pikeminnow and razorback sucker in the San Juan River
Basin while allowing water development projects to proceed in compliance with all applicable federal,
state, and tribal laws. One management action used by the SJRIP is the augmentation of both species of
endangered fishes with hatchery-reared fishes. Augmentation is intended to increase overall population
numbers, provide opportunities for research (i.e., movement studies, habitat and spawning site
preferences), add genetic diversity to the existing gene pool, and continue the persistence of a spawning
adult population. We evaluated the success of the augmentation program by examining several factors.
We looked at the number of fish stocked compared to the stocking goals and used the SJRIP’s monitoring
data to examine recaptures of stocked fish, retention and site fidelity, movement patterns and the
increasing number of adult Colorado pikeminnow and razorback sucker captured in recent years.
Collections of larval Colorado pikeminnow and razorback sucker confirm that reproduction is occurring
in the San Juan River. Analysis of recapture data suggests that hatchery-reared Colorado pikeminnow and
razorback sucker can survive in the San Juan River and that stocking can contribute in the re-
establishment of these two endangered fishes in the San Juan River.

CRYOPRESERVATION OF COLORADO RIVER BASIN FISHES: GILA ELEGANS
Wade Wilson', William Waymanz, Jaci Zelko®

'Southwestern Native Aquatic Resources and Recovery Center, Dexter, NM
*Warm Springs Fish Technology Center, Warm Springs, GA

Gila elegans is one of the most imperiled freshwater fish species and only persists in the wild with
ongoing propagation and stocking efforts. The current broodstock at the Southwestern Native Aquatic
Resources and Recovery Center was created in 1981 from five paired spawns and consists of F, and a few
F, individuals, all of which are aging. Preservation of the current genetic diversity for future use is critical
due to the aging broodstock population. Based on the lack of a known freezing protocol, studies on sperm
cryopreservation were conducted in 2012 to develop and refine the freezing protocol for the species. The
efficacy of frozen sperm was tested in fertilization trials. Results of these experiments will be presented.



CREATION OF SECONDARY GILA ELEGANS BROODSTOCK
Wade Wilson, Manuel Ulibarri, William Knight
Southwestern Native Aquatic Resources and Recovery Center, Dexter, NM

The Southwestern Native Aquatic Resources and Recovery Center, located in Dexter, NM has the only
captive broodstock of Gila elegans. In addition, the wild population of G. elegans only exists with
consistent supplementation using captively spawned individuals. To guard against catastrophic loss of the
species due to loss of this single broodstock it was determined that a secondary broodstock should be
created. This talk will present a progress report on the creation of this secondary broodstock.

MAKING THE GRADE: INCREASING THE SIZE OF RAZORBACK SUCKERS AT OURAY
NFH

Matthew Fry
Ouray National Fish Hatchery

Ouray National Fish Hatchery (ONFH) was established in 1996 as a fish refugia and technology
development facility to assist in the recovery of razorback sucker (RZB). Historically, ONFH has
produced an excess of 15,000 > 300mm genetically diverse razorback suckers (Xyrauchen texanus) to
meet the Recovery Program stocking goals for the Green River, and produces excess fish for flood-plain
stocking, and other research purposes. Recently the recovery program has reduced its call for excess fish
and has asked for larger Razorbacks (350mm average length) to accomplish this we identified two things
that needed to happen if we were to accomplish this in the same time frame we currently use. We needed
to needed to reduce our stocking densities in our ponds and tanks. Lower stocking densities allowed the
young of year fish to maximize food to body mass conversion during their first summer in the ponds.
While over wintering yoy razorbacks inside our recerculating hatchery we continued the lower stocking
densities (500fish per tank). This allowed us to maximize feeding rates and double RZB yoy size every 8
weeks. Production ponds were stocked in the spring with 420 fish per pond for a total of 10,080 fish for
production. These changes in stocking densities resulted in the largest Razorbacks ever produced at Ouray
NFH.

EVALUATION OF A RAZORBACK SUCKER (XYRAUCHEN TEXANUS) SPAWNING
POPULATION USING PIT TAG ANTENNAS

Aaron Webber
USFWS Fish biologist, Vernal UT

The razorback sucker Xyrauchen texanus, is an endemic endangered fish in the Colorado River. Its
population in the Upper Colorado River Basin is thought to have increased in the last decade due to
augmentation by hatcheries. With significant augmentation to the population, and a correlated increase in
captures of adult and larval forms of the species, researchers wanted to know the status of the spawning
population. There is a known spawning bar in the middle Green River, Utah where we deployed two
passive instream flat plate antennas to detect passive integrated transponder (PIT) tagged razorback
sucker during spring 2012. We detected 59 individual endangered fish: 7 Colorado pikeminnow
Ptychocheilus lucius, and 52 razorback sucker. One Colorado pikeminnow had been tagged as early as
1996, and 46 razorback sucker had been stocked into the Green River as early as 2004 without being
detected in-between initial tagging and detection on the antennas. Combining detections from passive



sampling from PIT-tag antennas with active sampling data, instead of using only active sampling data,
can increase capture probabilities, which in turn will increase precision of survival rate estimates.

ROUNDTAIL CHUB MONITORING IN YAMPA CANYON, DINOSAUR NATIONAL
MONUMENT, CO, 2009-2012

M. Tildon Jones
USFWS Colorado River Fish Project, 1380 S 2350 W, Vernal, UT 84078; tildon_jones@fws.gov

Low captures of humpback chub (Gila cypha) in Yampa Canyon led to a cessation of population estimate
sampling in that river reach. In order to monitor the chub population and detect potential increases in
humpback chub, all chub (TL>200mm) captured in Yampa Canyon during monitoring passes were tagged
with Passive Integrated Transponder (PIT) tags beginning in 2009. In addition, all Gila spp. captured in
the Green River between Echo Park and Split Mountain were also tagged during smallmouth bass
removal passes. From 2009-2012, 611 roundtail chub (Gila robusta) have been tagged in both river
reaches during bass removal projects. Fifty tagged fish have been recaptured, including several from other
studies, reaches, and years. Roundtail chub from the Green River were recaptured in the Yampa River
exhibiting tubercles and spawning coloration. In addition, reaches with high concentrations of fish in
spawning condition were identified. The size structure of this population suggests successful spawning
and recruitment of roundtail chub in Yampa Canyon during the study period. Although recapture rates
have been low, the data emerging for this reach will be useful for future management and conservation of
this species of concern.

WESTWATER CANYON HUMPBACK AND ROUNDTAIL CHUB POPULATIONS
Brandon Gerig

Westwater Canyon on the Colorado River contains one of the five remaining populations of the
endangered humpback chub in the Upper Colorado River Basin. Recovery goals identified by the RIP
require maintaining several populations of humpback chub within the Upper Colorado River Basin.
Monitoring efforts are essential to evaluate the population of humpback chub in Westwater Canyon and
meet the recovery goals. In 2012, trammel nets and electrofishing gear were used to sample humpback
chubs and roundtail chubs in Westwater Canyon. Important metrics of population status including size
structure and population size were calculated for humpback and roundtail chub. In 2012, 205 adult
humpback chub and 860 adult roundtail chub were captured. Trammel net surveys resulted in 1151 hours
of total effort during fall of 2012 sampling. Humpback chub trammel net catch per unit was 0.17 fish per
hour (SE=0.01) while rountail chub catch per effort was 0.67 fish per hour (SE=0.04). The population
size of humpback chub was estimated at 1507 individuals within the Westwater Canyon population (95%
likelihood interval of 830 to 2899 individuals). Roundtail chub population sizes were estimated at 3,673
individuals (95% likelihood interval of 2,965 to 4,609). In this presentation, I will describe recent
monitoring activities of humpback and roundtail chub in the context of historical data for the Westwater
population. I will also provide suggestions on revised management strategies and new analytical
approaches to assessing chub populations.



COLORADO RIVER FISH MONITORING IN GRAND CANYON, ARIZONA: 2002-2011
HUMPBACK CHUB, GILA CYPHA, AGGREGATIONS

William R. Persons', David R. VanHaverbeke®

'U.S.G.S. Grand Canyon Monitoring and Research Center
>U.S. Fish and Wildlife Service

Humpback chub, Gila cypha, is an endangered cyprinid species endemic to the Colorado River basin of
western United States. The species was described in 1946 by R. Miller from a specimen taken near the
mouth of Bright Angel Creek, Grand Canyon National Park, Arizona; and was listed as endangered in
1967. Long term fish monitoring in the Colorado River downstream of Glen Canyon Dam is a component
of the Glen Canyon Dam Adaptive Management Program. Monitoring for humpback chub in the
mainstem Colorado River in Grand Canyon has been conducted sporadically since the 1970’s, and has
improved since the introduction of small motorized watercraft and the use of hoopnets and trammel nets.
Nine humpback chub aggregations were originally identified based on fish collected during 1990 -1993,
and closed population model abundance estimates were generated for six of those aggregations. An
aggregation was defined as “a consistent and disjunct group of fish with no significant exchange of
individuals with other aggregations, as indicated by recapture of PIT-tagged juveniles and adults and
movement of radio-tagged adults”. An open population model has been developed to estimate the
population size of the aggregation centered at the Little Colorado River and the adult humpback chub
population is estimated between 9,000 and 12,000 fish. We estimated abundance of humpback chub at
aggregations by applying a uniform set of capture probability estimates to annual catches within the
aggregations to estimate humpback chub abundance. The adult humpback chub population at eight
mainstem aggregations, exclusive of the Little Colorado River aggregation, is estimated between 1,000
and 1,800 fish. There appears to have been an increase in 2010 and 2011 in the 30-mile, Shinumo,
Havasu, and Pumpkin Springs aggregations compared to previous years. Shinumo and Havasu
aggregations appear to have benefited from an ongoing program of translocations of young humpback
chub to those tributaries.

MONITORING OF HUMPBACK CHUB (GILA CYPHA), BLUEHEAD SUCKER
(CATOSTOMUS DISCOBOLUS) AND FLANNELMOUTH SUCKER (CATOSTOMUS
LITIPINNIS) IN THE LITTLE COLORADO RIVER, GRAND CANYON, AZ

David R. VanHaverbeke, Dennis Stone, Michael Pillow, Kirk Young
U.S. Fish and Wildlife Service, P.O. Box 338, Flagstaff, Arizona, 86001

Since 2000, a series of two-pass, closed mark-recapture efforts have been conducted in the spring and in
the fall in the Little Colorado River (LCR) to track the abundance of humpback chub and native suckers.
During spring 2012 the estimated abundance of humpback chub > 150 mm in the lower 13.57 km of the
LCR was 7,958 (SE =453). Of these fish, it was estimated that 5,327 (SE = 379) were > 200 mm. During
fall 2012 the estimated abundance of humpback chub > 150 mm in the lower 13.57 km of the LCR was
6,389 (SE = 613). Of these fish, it was estimated that 2,742 (SE = 266) were > 200 mm. These numbers
indicate that the spring spawning and fall abundances of humpback chub have remained relatively stable
or have continued to increase since experiencing significant post-2006 increases. In addition, bluehead
and flannelmouth suckers underwent significant post-2006 increases in relative abundance during the
spring season, but have since declined. The overall results suggest that sometime during the mid-2000s,
conditions were favorable for all three large bodied native fishes in Grand Canyon. These favorable
conditions are thought to be related to warmer water temperatures experienced in the Colorado River
because of drought and a system-wide decline of non-native salmonids in the Colorado River. In addition,



it is thought that benefit may have accrued to humpback chub because of translocation efforts within the
Little Colorado River, and because of LCR hydrologic conditions.

THREE SPECIES POPULATION MONITORING IN THE WHITE RIVER, UTAH: A
NATIONAL FISH AND WILDLIFE FOUNDATION KEYSTONE INITIATIVE

Matthew J. Breen', Phaedra Budy?, Gary P. Thiede’, Peter MacKinnon®

'Utah Division of Wildlife Resources, Northeastern Region, 318 North Vernal Ave., Vernal, UT 84078;
435-781-5317; mattbreen@utah.gov

2USGS Utah Cooperative Fish and Wildlife Research Unit, Department of Watershed Sciences, Utah
State University, Logan, Utah 84322

Bluehead sucker (Catostomus discobolus), flannelmouth sucker (C. latipinnis), and roundtail chub (Gila
robusta), collectively referred to as the “three species”, are listed as Tier I Sensitive Species in Utah.
However, recent investigations indicate that the White River is an important stronghold for all three
species. In May—June 2012 we evaluated three species population demographics by conducting three
cataraft electrofishing passes (42.5 miles). Using mark-recapture, we estimated 283 bluehead sucker/mile
(95% CI=221-392) and 583 flannelmouth sucker/mile (466—579), but were unable to estimate roundtail
chub abundance due to limited recapture success. From 24 river miles designated to assess fish
community composition, 75.1% of total catch was comprised of native fishes (N=1,450 fishes).
Following electrofishing surveys, where 1,066 blueheads, 1,582 flannelmouth, and 156 roundtails were
PIT-tagged, we investigated habitat preference across sub-adult to adult life stages by relocating fish with
floating PIT antennas. Unfortunately, low base-flow conditions greatly increased water clarity leading to
a limited number of fish detections (i.e., fish easily spooked) to adequately map habitat use. In September
2012, we determined fall recruitment of young-of-year (YOY) to assess reproductive success by seining
low-velocity habitats (V=35 sites). Catch-per-unit-effort was substantially lower than previous years
(1.33 bluehead sucker/100m?, 1.73 flannelmouth sucker/100 m% 1.33 roundtail chub/100 m?), but it is
unclear whether this results from poor recruitment or a large-scale fish kill that occurred in late July.
However, warmer water temperatures provided ideal conditions for accelerated YOY growth, which will
aid in overwinter survival. Combining our data, all three species were well represented by all age classes,
illustrating successful long-term recruitment, especially following average to exceptional flow years.
Overall, the White River provides an ideal template for determining conditions necessary for a robust
three species complex and can potentially provide important benchmarks and criteria to guide future
recovery actions.

SEASONAL USE OF AN IMPOUNDED SYSTEM BY BLUEHEAD AND FLANNELMOUTH
SUCKER IN NORTHEASTERN UTAH

Michael D. Fiorelli, Matthew J. Breen, Jacob D. Johnson

Utah Division of Wildlife Resources, 318 N. Vernal Ave, Vernal, UT 84078; 435-219-2095;
mfiorelli@utah.gov

Bluehead (Catostomus discobolus) and flannelmouth sucker (C. latipinnis) are listed as a Tier I Sensitive
Species in Utah due to drastic reductions in their historical range. The Strawberry River in Northeastern
Utah is a completely impounded drainage, yet recent investigations show that self-sustaining populations
of both species persist in the mainstem river and its tributaries. However, little is known about bluehead
and flannelmouth sucker seasonal use patterns of this impounded system (i.e., use of the drainage and
associated reservoir habitat). We sampled 16 sites (103-472 m reaches) in the Strawberry River and its



tributaries by barge and backpack electrofishing in March, July, and October 2012. Catch-per-unit-effort
(CPUE) for bluehead and flannelmouth sucker (respectively) was 28 (4.51 fish/hr) and 74 (11.92 fish/hr)
in the spring, 17 (2.52 fish/hr) and 108 (12.76 fish/hr) in the summer, and 26 (3.72 fish/hr) and 71 (10.54
fish/hr) in the fall. Bluehead and flannelmouth CPUE was similar regardless of season, which was
expected for blueheads as they are rarely observed during reservoir sampling. However similar seasonal
CPUE of flannelmouth may be explained by a constant influx of fish, given that recaptures of PIT-tagged
flannelmouth sucker during gill net surveys in Starvation Reservoir suggest post-spawn movements of
fish emigrating from the drainage. Moreover, reproductive signatures were detected during all seasons
suggesting multiple spawning runs, which were followed by young of year cohorts. Overall, the presence
of all age classes in the Strawberry River drainage demonstrates successful recruitment for bluehead and
flannelmouth suckers. Our seasonal sampling design provided insight into potential recruitment
adaptations in this drainage; however, additional studies are necessary to further document movement
patterns and lotic versus lentic habitat use.

FISHES OF THE DIRTY DEVIL RIVER, UT
Michael Farrington, Howard Brandenburg, Jen Hester, Steven Platannia, Mark McKinstry.

To avoid further decline of imperiled native fish species in the American Southwest, proactive
management plans such as the Range-Wide Conservation Agreement for roundtail chub, Gila robusta,
bluehead sucker, Catostomus discobolus, and flannelmouth sucker, Catostomus latipinnis have recently
been enacted. These species are collectively referred to as the “three species”. The Dirty Devil River, a
tributary of the Colorado River in southeastern Utah, historically contained each of the three species.
Between 29 February and 6 March 2012, we conducted an ichthyofaunal survey of the Dirty Devil River
between Hanksville and Lake Powell, Utah (129 km). The goals of this survey were to provide data on
the entire ichthyofaunal community, and in doing so, assess the conservation status of the three species
within the Dirty Devil River. The sampling units on the Dirty Devil River were selected using the
Generalized Random Tessellation Stratified (GRTS) sampling design. The computer program “S-Draw”
(Western EcoSystems Technology, Inc. - Trent L. McDonald) was used to generate a list of 33 randomly
selected sampling units within the study area. Specimens were collected using seines of various widths

and mesh sizes. A total of 17,471 m2 of instream habitat was sampled among the 33 sampling units. A
total of 76 specimens were collected, representing five species and three families. Flannelmouth sucker
was the only native species collected; nine individuals were collected at six sampling units. The results of
this survey suggest a depauperate ichthyofaunal community within the Dirty Devil River. This is likely
caused by extensive dewatering of the Dirty Devil River through numerous surface water diversions
found along its two major tributaries (the Muddy and Fremont Rivers).

SAN JUAN RIVER SMALL-BODIED FISH COMMUNITY: TIME AND SPACE
Eliza I. Gilbert', Kirk Patten', Andrew Monie', Nathan Franssen®

"New Mexico Department of Game and Fish, Santa Fe, NM.
*Department of Biology, University of New Mexico, Albuquerque, NM.

To characterize the presence, status, and trends of Colorado pikeminnow, razorback sucker, and
associated fishes, small-bodied fish monitoring has occurred annually since 1998 in the San Juan River.
With the exception of 2001-2003, Colorado pikeminnow was captured (total n = 250) each year since
monitoring began while no razorback sucker has been captured. Colorado pikeminnow are more abundant
in the upper portion of the river and in secondary channels compared to the primary channel and
backwaters. Using these data, we assessed Colorado pikeminnow habitat use, differences in fish



community structure in primary versus secondary channels, and influence of young-of-year catfish
densities on recruitment strength of juvenile catfishes. Our data indicated Colorado pikeminnow may
prefer eddies in the primary channel, and embayments and run type habitats in secondary channels. The
fish communities present in secondary channels and the primary channel are significantly different such
that discriminate function analysis correctly predicts membership within a given channel type at 67%.
Densities of channel catfish and speckled dace were the best predictors of primary channels while fathead
minnow, Colorado pikeminnow, and black bullhead were good predictors of secondary channels. Time-
lag analysis showed juvenile catfish capture was constrained by prior years’ collection of young-of-year
catfish. In addition to providing data relevant to the San Juan River Basin Recovery Implementation
Program, annual small-bodied fish monitoring provides information important to the Range-Wide
Conservation Agreement and Strategy for Roundtail Chub, Bluehead Sucker, and Flannelmouth Sucker.
Densities of both species of suckers were at their lowest from 1998-2002. Collection of roundtail chub
occurred in 2011 and 2012. These years were the first time since 1999 that roundtail chub was captured
during this annual monitoring event.

FISH COMMUNITY DISTRIBUTIONS AND MOVEMENTS IN TRIBUTARIES OF THE SAN
JUAN RIVER

Cathcart, C. Nathan ', Gido, Keith B. *, McKinstry, Mark 2

'Kansas State University
’Bureau of Reclamation

Fishes often require diverse habitats throughout their lives, and those habitats are often distributed
throughout a stream network. Accordingly, fulfillment of different life stages will involve movement
among those habitats. Using a riverscape study design, we identified abundance and dispersal of fishes
across broad spatial scales, with a focus on tributary confluences. Within riverscapes, confluence zones
often serve as areas of more frequent exchange between habitats that differ in their abilities to fulfill
specific life history attributes of species. To identify movement patterns and quantify tributary use of the
San Juan River fishes, we tagged all fishes >115 mm with passive integrated transponder (PIT) tags in
tributary stream and mainstem San Juan River sites in 2012. Fish detections relied on three stationary PIT
antenna arrays in the McElmo Creek system complimented by four mobile PIT antennas used at strategic
locations of McEImo Creek, Yellow Jacket Creek, Chaco Wash, and the San Juan River. We found
tributary confluences were used frequently by endangered species, and their movements into these
habitats coincided with increasing discharge, and potential seasonal patterns of habitat use. These results
suggest tributary habitats are potentially important for multiple life stages of endangered species but also
may provide refugia for nonnative channel catfish, Ictalurus punctatus. Future objectives will be to
identify ecological correlates to movement patterns of fishes.



LONG-TERM DYNAMICS OF NATIVE AND NONNATIVE FISHES IN THE SAN JUAN
RIVER, NEW MEXICO AND UTAH UNDER A PARTIALLY MANAGED FLOW REGIME

Keith B. Gido, David L. Propst

Nonnative fishes and flow alteration are primary threats to native fish persistence in lotic systems. We
used several flow regime attributes and fish sampling data obtained from the San Juan River, New
Mexico and Utah, during 1993-2010 to evaluate the potential use of flow manipulations to increase
recruitment of native fishes that must cope with nonnative species. During this period, discharge in the
river was partially manipulated by reservoir releases that augmented naturally high spring flows in this
snowmelt-driven system. An information theoretic approach was used to rank candidate models that
predicted species densities based upon selected combinations of flow attributes and abundances of
nonnative species. Autumn density of age-0 fishes in secondary channels was the main response variable.
The main predictor variables included flow attributes associated with interannual variation in daily
discharge and water temperature; densities of nonnative competitors; and catch rates of a numerically
dominant nonnative predator (the channel catfish Ictalurus punctatus). Top-ranked models for native
species included positive associations with small-bodied nonnative fishes and negative associations with
the abundance of channel catfish adults. Densities of native speckled dace Rhinichthys osculus and
flannelmouth suckers Catostomus latipinnis increased with mean spring discharge, but the density of
native bluehead suckers C. discobolus did not. With the exception of juvenile channel catfish, the top
candidate models predicting densities of nonnative fishes all included the duration of low summer flows.
These results confirmed findings from a previous study that demonstrated different responses of native
and nonnative fishes to seasonal flows; the present study also revealed that densities of all fishes were
generally lower in years with greater abundance of adult channel catfish. Regression analysis indicated
that seasonal flow manipulations and suppression of nonnative predator populations could be effective
management tools to restore and maintain the native fish community.

PREY AVAILABILITY AND THE PREVALENCE OF PISCIVORY BY COLORADO
PIKEMINNOW IN THE SAN JUAN RIVER, NM AND UT

Nathan R. Franssen', Keith B. Gido®, David L. Propst’, Dale W. Ryden*, Eliza I. Gilbert’

'Department of Biology, University of New Mexico, Albuquerque, NM

*Division of Biology, Kansas State University, Manhattan, KS

*Museum of Southwestern Biology, University of New Mexico, Albuquerque, NM

*U.S. Fish and Wildlife Service, Grand Junction, CO

*Conservation Services Division, New Mexico Department of Game & Fish, Santa Fe, NM

Extensive stocking of age-0 Colorado pikeminnow in the San Juan River has resulted in limited
recruitment into an adult population. Because availability of suitable prey is important for recruitment of
predatory fishes, we predicted that recruitment of Colorado pikeminnow in the San Juan River might be
constrained by availability of native and nonnative small-bodied fishes. To test this prediction, we
investigated annual relationships among prey densities, levels of piscivory (using stable isotopes), and
condition of age-1 and age-2+ Colorado pikeminnow in the San Juan River between 2005 and 2011.
Increased annual densities of small-bodied fishes were positively related to higher levels of piscivory, and
better condition of both age-1 and age-2+ Colorado pikeminnow. Because of the well-developed
relationships between flow variation and small-bodied fish dynamics in the San Juan River, our results
suggest flow manipulation might be used to manage prey densities, which in turn might enhance
recruitment of Colorado pikeminnow in this system.



STATUS AND MANAGEMENT OF RAZORBACK SUCKER IN STREAMS OF THE UPPER
COLORADO RIVER BASIN

Kevin R. Bestgen and Koreen A. Zelasko

Larval Fish Laboratory, Department of Fish, Wildlife, and Conservation Biology, Colorado State
University; kbestgen@colostate.edu

Razorback sucker is a main species of conservation interest for the Upper Colorado River Endangered
Fish Recovery Program. Similar to most other areas in the Colorado River Basin, populations of wild
razorback sucker in streams of the Upper Basin declined due to lack of recruitment. Recovery Program
actions to bolster razorback sucker have included augmentation with hatchery-produced fish, control of
non-native, predaceous fishes, and habitat and flow management. Hatchery augmentation has focused on
stocking relatively large fish and post-first-year survival of those has been relatively high. Floodplain
habitat acquisition and management has increased nursery habitat availability and flow management has
focused on providing floodplain-wetland connections in spring. As a result of those efforts, status of
razorback sucker populations in Upper Basin streams has improved substantially. Reproducing razorback
sucker have been documented in the Colorado and Gunnison rivers in Colorado, larvae were recently
captured in the lower White River, Utah, and reproduction continues in the lower and middle Green
River, Utah. Green River flow management connected food-rich and relatively warm floodplain wetland
habitat to the river when razorback sucker larvae were present during spring 2011 and survival of larvae
until autumn as well as overwinter in 2012 was documented. Continued flow and habitat management as
well as ongoing non-native fish control efforts in streams of the Upper Colorado River Basin are essential
to improving prospects for recovery of razorback sucker.

USE OF ACOUSTIC TELEMETRY TO DETERMINE THE DISTRIBUTION AND FATE OF
BONYTAIL STOCKED INTO LAKE HAVASU

Abraham Karam, Christine Adelsberger, Paul Marsh

Perseverance of bonytail Gila elegans in the Colorado River basin relies entirely on stocking programs
and Lake Havasu is one of few locations where individuals are occasionally captured. Most information
regarding the basic ecology of this critically endangered species is limited to past field observations
acquired from the now extirpated wild population and to telemetry studies conducted on isolated stocks
reared in hatcheries or backwater ponds. In response to needs identified by the Lower Colorado River
Multi-Species Conservation Program, which over the next 50 years is projected to stock over 600,000
bonytail >30 cm total length, we implemented a multi-year research project that documented the
distribution, habitat use, and fate of bonytail stocked at multiple locations throughout Lake Havasu. In a
separate transmitter retention study performed at the Southwestern Native Aquatic Resources & Recovery
Center, we demonstrated that bonytail implanted with three and six month acoustic transmitter remained
healthy and active. Additionally, preliminary tests were conducted with remote PIT scanning antennas to
determine their efficacy at contacting stocked bonytail in the wild.



TWENTY YEARS AND COUNTING: STOCKING AND MONITORING OF RAZORBACK
SUCKER XYRAUCHEN TEXANUS IN LAKE MOHAVE

Kesner, Brian R., Karam, Abraham P. Warmbold, Jerry, Pacey, Carol A., Marsh, Paul C.
Marsh and Associates, LLC

Since 1991 over 200,000 razorback sucker Xyrauchen texanus implanted with passive integrated
transponder (PIT) tags have been stocked into Lake Mohave in an effort to replace the senescent and
declining wild population. These ‘repatriated’ fish are unique since they originated as wild produced
larvae captured within the reservoir and grown in protective custody prior to release as a juvenile or adult.
Although the wild population numbered over 50,000 at the start of the program, there has been no
detectable natural recruitment for decades and the wild population now contains fewer than 25
individuals. Meanwhile, the repatriate population quickly established by the mid-1990s, but plateaued at
a few thousand fish and has remained at that level with little fluctuation. A monitoring program designed
to monitor the wild and repatriate program with annual netting efforts at fixed locations has provided an
invaluable time series of population estimates. However, these efforts have provided too few captures for
complex mark-recapture analysis needed to determine factors that contribute to post-stocking mortality.
Advances in PIT technology and the advent of the 134.2 kHz PIT tag has provided an opportunity to
increase contact with razorback sucker post-stocking without increased handling of this endangered
species.

In 2011 and 2012 remote PIT scanner systems were developed and deployed in Lake Mohave, Arizona
and Nevada, to determine post-stocking fate of stocked razorback sucker. Scanners were deployed among
three zones within the lake; the riverine zone from Hoover Dam downstream to Willow Beach, an upper
reservoir zone centered at Liberty Cove, and a basin zone centered around Yuma Cove. Known spawning
sites were targeted in winter and spring, and additional aggregation sites were located in the river and
investigated throughout summer. Totals of 3,262 and 8,330 scanning hours resulted in contact with 1,042
and 2,748 razorback sucker in 2011 and 2012, respectively. Scanning effort in the river zone was 61 and
53% of total effort in 2011 and 2012 respectively, and resulted in 70% of contacts both years. Total
number of fish scanned in 2012 exceeded the most recent mark-recapture population estimate of 2,577
(1,139 — 6,284 95% confidence interval). The annual population estimate is based on annual roundup
data, which does not include captures from the river zone. The razorback sucker population in the river
zone was estimated at 1,785 based on remote PIT scanning data from 2011 and 2012. Results suggest the
three zones are demographically isolated with only seven fish (0.6% of contacts) scanned in more than
one zone in 2011 and 40 (1.1% of contacts) in 2012. Use of remote PIT scanning has provided nearly a
ten-fold increase in number of contacts with repatriated razorback sucker in Lake Mohave, which will
increase accuracy of demographic parameter estimates to support management recommendations that will
help ensure long-term persistence of a genetically viable stock of adult razorback sucker in the reservoir.
Future analyses of post-release dispersal and survival for razorback sucker in Lake Mohave should
include metapopulation dynamics given the apparent isolation of razorback sucker among zones.

RAZORBACK SUCKER (XYRAUCHEN TEXANUS) RESEARCH AND MONITORING ON
LAKE MEAD, NEVADA AND ARIZONA

Brandon Albrecht, Ron Kegerries, Zachary Shattuck, Ron Rogers
BIO-WEST Fisheries Section, Logan, UT 84321

The unique, wild razorback sucker population (Xyrauchen texanus) in Lake Mead, Nevada and Arizona
was researched and monitored in 2012 with funding provided by the Lower Colorado River Multispecies



Conservation Program. Several methodologies were employed in order to assess recruitment, movement
patterns, habitat use, and population trends. Active and passive sonic telemetry aided in the location of
sonic-tagged individuals, and in part, helped lead to the subsequent collection of new, wild razorback
suckers. Mark-recapture data was used to construct population estimates and describe the demographics
of the Lake Mead population. In addition, collection of larval razorback suckers and trends in
reproductively active adult captures helped determine annual spawning site locations. During 2012, a
total of 85 adults and 1 juvenile, razorback sucker were captured from four research/monitoring sites
throughout Lake Mead providing additional data to help document natural recruitment. Forty-nine new
razorback sucker fin rays were collected for laboratory aging analysis, which were used to help clarify
recruitment patterns. The Lake Mead razorback sucker population appears to be an anomaly in terms of
wild razorback sucker persistence throughout the Colorado River drainage, as non-native fish
composition and densities in Lake Mead are similar to those in other locations. To date, nearly 700
unique individuals have been captured from Lake Mead, and a total of 395 fin ray sections have been
collected and analyzed, helping to illustrate the continued recruitment of wild razorback sucker from 1978
through 2008. Aging data demonstrates that the 2005 year-class continues to be a strong year for natural
recruitment in Lake Mead, and similar lake conditions in 2011 provide optimism that we will continue to
find young, wild cohorts as they become susceptible to sampling gear during future efforts. Furthermore,
adult movement patterns demonstrate that Lake Mead razorback sucker continue to utilize several areas of
the lake during the spawning season. Observations of sonic-tagged fish movements from the Colorado
River inflow area into the lower Grand Canyon lend further insight into the role that the river proper may
play for this unique razorback sucker population. Finally, a pilot study was initiated in 2012 to focus on
juvenile razorback sucker which should help to provide information regarding why Lake Mead razorback
sucker are able to demonstrate natural recruitment. Continued research concentrating on this rare life
stage should aid in the understanding of recruitment in Lake Mead and provide application to other
systems within the historic range of the species.

RAZORBACK SUCKER SURVEY OF THE SAN JUAN ARM OF LAKE POWELL, UTAH, 2011
AND 2012

Travis Francis', Benjamin Schleicher', Dale Ryden', Brandon Gerig?, Darek Elverud®

'U.S. Fish and Wildlife Service, Grand Junction, Colorado
Utah Division of Wildlife Resources, Moab, UT

In 2011, the San Juan Recovery Implementation Program funded a study to assess the distribution and
abundance of razorback sucker in 35 miles (designated critical habitat) of the San Juan Arm of Lake
Powell. Success in 2011 yielded more questions and an additional funded year in 2012. Sport fish
monitoring from 2006 to 2010 by Utah Division of Wildlife Resources-Wahweap personnel indicated low
numbers of razorback sucker inhabiting the area around Neskahi Wash. Little sampling has occurred in
the 35 miles of Lake Powell upstream of Neskahi Wash since 2000. In 2011 and 2012, sampling
occurred out of two basecamp sites (Neskahi Wash and Spencer’s Camp) over 9 weeks, during both 2011
and 2012, beginning in late-March and concluding in mid-June. Fish were captured via trammel netting
and electrofishing. Razorback sucker were implanted with sonic tags, in both years, to determine
movement and help identify potential spawning aggregations. Larval fish samples were also collected to
determine if razorback sucker were successfully spawning in the San Juan Arm of Lake Powell.
Sampling resulted in the capture of 75 adult razorback sucker and one larval razorback sucker in 2011,
and 72 adult razorback sucker in 2012. Ninety-two (63%) of the razorback sucker captured contained a
PIT tag, indicating they were stocked in the San Juan River near Shiprock, NM. Fifty-five (37%) of the
adult razorback sucker captured did not have a PIT tag at the time of capture and are of unknown origin.
Fin ray clips were also collected from a subset of adult razorback sucker when captured. Ages of
razorback sucker not containing a PIT tag when captured ranged from 6 to 16 years. Four of the 75



razorback sucker captured in Lake Powell during 2011 were subsequently captured in San Juan River.
Distance travel by the four fish subsequently captured in the San Juan River ranged from 47 to 180 river
miles. Twenty-five Colorado pikeminnow, including four adult sized pikeminnow, were also captured
during the project. Data from the first two years of this study suggest a significant number of razorback
sucker inhabit the San Juan Arm of Lake Powell and suggests there is an information gap in the other
large tributaries of the lake.

ASSESSMENT OF AGE-0 COLORADO PIKEMINNOW SURVIVAL IN BACKWATER
HABITATS IN THE MIDDLE GREEN RIVER

Joseph A. Skorupski Jr., Matthew J. Breen

Utah Division of Wildlife Resources, Northeastern Region, 318 North Vernal Ave., Vernal, UT 84078;
435-219-6525; jskorupski@utah.gov

Sampling of age-0 Colorado pikeminnow (Ptychocheilus lucius) has been conducted annually since the
mid-1980s to assess the abundance and distribution. Since 1994, these surveys have shown a drastic
reduction in the abundance of age-0 Colorado pikeminnow in the alluvial section of the Green River
between Split Mountain and Desolation Canyon. However, studies monitoring the abundance of larval
Colorado pikeminnow drifting from the Yampa Canyon spawning site during the same time, suggest that
larval fish production has not decreased from previous levels when age-0 Colorado pikeminnow were
more abundant in this reach. Several possibilities exist for why age-0 Colorado pikeminnow are not
being caught as frequently as they once were, such as an increase in nonnative fishes. To address the
possible influence nonnative fishes may have on age-0 pikeminnow, a blocking study was established in
12 separate backwater habitats. Backwaters include three treatments, all of which were initially depleted
of nonnatives before the arrival of Colorado pikeminnow: (1) four control backwaters that will not be
blocked after initial depletions; (2) four backwaters blocked by 1/4 inch mesh nets; and (3) four
backwaters that are blocked by a 1/2 inch mesh nets. Backwaters were successfully depleted of small-
bodied nonnatives by 90% and remained suppressed for four weeks in all treatments. Small-bodied
nonnatives in blocked backwaters had smaller mean lengths (mm) compared to control backwaters for six
weeks after depletion. In addition, blocked backwaters had a greater abundance of native fishes,
throughout the study with high growth rates. The blocking study will enhance our knowledge of ways to
increase the survival of age-0 Colorado pikeminnow and other native species that utilize backwater
habitats.

RAZORBACK SUCKER IN THE LOWER GREEN RIVER
Julie Howard

Wild populations of razorback sucker have declined significantly from historical abundances, and by the
mid 1990’s, wild riverine adult razorbacks in the Green River basin were limited to one population in the
middle Green River with an estimated population of 500 adults. Sampling from 1992 to 1996 verified the
presence of larval razorback in both the middle and lower Green River but mortality rates were high and
natural recruitment in the wild population seemed unlikely. By 2000, wild adult razorback suckers were
very rare in the Green River Basin and stocking of hatchery reared razorback sucker since 1999 to
augment the wild population. During sampling for adult Colorado pikeminnow (Ptychocheilus lucius),
within the lower Green River (2001-03 and 2006-08), the occurrence of adult razorback captures
increased greatly from 9-10 individuals per year to an average of 320 captures between 2006 and 2008.
The increase in adult razorbacks, including ripe individuals, led to the creation of a monitoring program
for larval and YOY razorback sucker in the lower Green River to determine if reproduction and
recruitment were occurring. Evaluation of light trap samples from 2009-2011 indicate that successful



spawning is occurring and in 2011, YOY razorback were documented in the system. The existence of
larval and YOY razorback in this reach supports the theory that successful spawning in the wild is
occurring, however, further monitoring is recommended to determine whether recruitment beyond the
larval stage is taking place.

EARLY LIFE HISTORY OF NATIVE CATOSTOMIDS, AND INFERENCE OF THEIR
SPAWNING PERIODICITY, IN THE SAN JUAN RIVER (2003-2011)

Brandenburg W. H., M. A. Farrington, S. P. Platania, R. K. Dudley

American Southwest Ichthyological Researchers, 800 Encino Place NE, Albuquerque, New Mexico,
87102-2606; howard brandenburg@asirllc.com

Native catostomids (flannelmouth sucker, Catostomus latpinnis, razorback sucker, Xyrauchen texanus,
and bluehead sucker, Catostomus discobolus) begin to spawn early in the annual cycle of ichthyofaunal
reproduction in the San Juan River (CO, NM, and UT). Inferred spawning periodicity of these three
sucker species, based on captures of the earliest larval stages (protolarvae and recently transformed
flexion mesolarvae), occur from March to early August. Larval flannelmouth sucker is the first
catostomid captured in each year surveyed. About 78% of the annual first collections of flannelmouth
sucker larvae were at or downstream of McElmo Creek, a perennial tributary of the San Juan River.
Highest densities of age-0 flannelmouth sucker were in May and June (F=143.84, P<.0001). Razorback
sucker has a similar spawning periodicity as flannelmouth sucker. Length based back-calculated hatching
dates of razorback sucker are from late March to mid-April (prior to spring run-off) and usually conclude
prior to the decline of run-off. The highest density of larval razorback sucker occurred in May followed
by June (F=109.98 and P<.0001). Among years, the highest density of larval razorback sucker was in the
downstream most reach (Reach 1). Collection of the earliest life-stages of larval bluehead sucker
indicated a broader spawning periodicity (May-August) than that of flannelmouth sucker and razorback
sucker and encompassed the ascending and descending limbs of the spring hydrograph. Densities of larval
bluehead sucker were highest in June and July (F=126.27, P<.0001) and also highest in the upper two
reaches of the study area (F=36.13, P<.0001). To elucidate relationships between larval catostomid
captures and annual abiotic variation, capture density and frequency of occurrence were compared against
environmental variables (discharge and water temperature) and analyzed using multivariate pair-wise
correlations. Results of this analysis will be discussed.

DETERMINING THE FREQUENCY OF OPERCULAR DEFORMATIES IN AGE-0 SAN JUAN
RIVER CATOSTOMIDS

Michael A. Farrington', W. Howard Brandenburg', Jennifer L. Hester', Steven P. Platania', Mark C.
McKinstry?

' American Southwest Ichthyological Researchers, 800 Encino Place, N.E., Albuquerque, NM 87102
*U.S. Bureau of Reclamation, Adaptive Management Group, 125 South State Street, Salt Lake City, UT
84138

Systematic monitoring of San Juan River larval fish, comprised of individual monthly trips from April
through September, has been conducted annually since 1998. This project has yielded a wealth of
information on spawning periodicity of San Juan River fishes especially in reference to native
catostomids. A high frequency of occurrence of opercular deformities (i.e. opercular shortening) was
observed in the 2011 catch of larval and early juvenile (=age-0) bluehead sucker, flannelmouth sucker,
and razorback sucker in the San Juan River. Opercular deformities expose gills and may increase
environmental stress, gill disease, and mortality rates of the affected individuals. The possible lethal



nature of this condition necessitated investigation of this anomaly in current and previously collected
specimens to determine the spatial and temporal nature of this deformity. The frequency of occurrence of
opercular deformities in the 2012 sample of age-0 catostomids (N= 9,326) was 6.0% in bluehead sucker
(237 of 3,966 specimens examined), 12.4% in flannelmouth sucker (N=5,104), and 33.2% in razorback
sucker (N=256). Preliminary results of this ongoing investigation will be presented and discussed.

THE TEMPORAL CHANGES IN LOW VELOCITY HABITAT AREA IN THE SAN JUAN
RIVER FROM 1991-2011 BASED UPON AIRBORNE VIDEOGRAPHY

Dr. Vincent Lamarra, Mr. Justin Barker, Mr. Daniel Lamarra

In 1991, a habitat monitoring program was established in the San Juan River. In total, over 180 river
miles of aquatic habitat types have been mapped annually during summer baseflows for the last 20 years..
The results of this mapping effort are presented for over 27 habitat types and summarized for eight major
habitats categories. The low velocity habitats are of importance to the native fish community and are
discussed in detail relative to their formation and persistence. Spatial and temporal changes in these
habitats have been attributed to antecedent flow conditions in the San Juan River prior to mapping events.

SHARING TAILS®: A STATE-WIDE PUBLIC OUTREACH PROGRAM TEACHING
CHILDREN ABOUT NATIVE ARIZONA FISH

Carol A. Pacey, Paul C. Marsh
Native Fish Lab, Marsh & Associates, LLC, 5016 S. Ash Ave, Suite 108, Tempe, Arizona 85282

A majority of Arizona’s native fish is federally listed or candidate for listing as endangered or threatened
or are Wildlife of Special Concern in Arizona, however few residents are aware of this crisis. Few native
fish public outreach programs exist, and those that do are generally passive, fee-based or web-oriented,
while others limit their outreach to immediate geographic areas. We sought to affect this situation with a
pro-active, free, on-site, state-wide public outreach program to generate excitement about these fish in
public school students. Our program was well received with 33,285 students participating from January
2009 through May 2011.

A RETROSPECTIVE ASSESSMENT OF THE UPPER COLORADO RIVER RECOVERY
PROGRAM'S EFFORTS TO CONTROL SMALLMOUTH BASS: 2001-2011
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The Upper Colorado River Endangered Fish Recovery Program initiated extensive non-native fish
removal in several rivers to reduce their abundance and assist with recovery of endangered fishes.
Invasive smallmouth bass (Micropterus dolomieu) have been particularly problematic because of their
widespread distribution and abundance, particularly in the Colorado, Yampa and middle Green rivers. In
this report we provide a retrospective assessment of the Recovery Program's efforts to manage
smallmouth bass in the upper Colorado River basin. Between 2001 and 2010, the program removed



164,548 smallmouth bass from 770 river miles: 39,730 of unknown age; 37,406 juveniles; 55,276 sub-
adults (100-199 mm); and 32,136 adults (=200 mm). The majority of bass (93%) were removed from six
reaches; Colorado-Gunnison; Middle Green; Echo Park-Split Mountain; Yampa Canyon; Lily Park and
Little Yampa Canyon. Electrofishing removal effort in these reaches encompassed 257 rmi (410 rkm) and
over 9,516 hours of boat electrofishing. Based on 2004-2011 abundance estimates from analyses
performed in program MARK, numbers of sub-adult and adult smallmouth bass have either stabilized at a
low density or declined with only two exceptions. Exceptions are a recent increase in sub-adults in the
Colorado-Gunnison reach and an increase in adults in Lily Park. Patterns of decline and low density are
likely a response to an increase in removal effort, including effort associated with a management strategy
referred to as "the surge", and to environmental conditions which may have reduced growth and
recruitment of age-0 smallmouth bass. Environmental conditions, including higher spring flows and
cooler summer water temperatures and removal of adult and age-0 bass have been partly responsible for a
recent increase in native fish abundance in Little Yampa Canyon. Based on a suite of success criteria,
2011 was the best year on record in terms of removal effectiveness. This progress-to-date for the removal
effort was achieved despite recruitment of the strong 2007 year-class.

NORTHERN PIKE REMOVAL IN THE UPPER COLORADO RIVER BASIN
Kyle Battige

Removal of non-native northern pike has been occurring in the Upper Colorado River Basin with
regularity since 2003. The focus of the most intensive removal and monitoring activities has taken place
in the Yampa River, which harbors the highest densities of northern pike throughout the basin, due to
favorable habitat and the presence of robust source populations contained within reservoirs, off-channel
ponds and backwaters in the Yampa River Basin. In addition to Recovery Program funded projects,
Colorado Parks and Wildlife is independently working to control northern pike in the Upper Yampa River
basin through removals and habitat manipulations. Although Yampa River basin-wide removal efforts
have not met the interim goal of reducing northern pike densities to 3 adult northern pike per mile in
Critical Habitat of the Yampa River, the size structure of the population has been severely altered,
trending toward a population comprised of much smaller fish. Nonetheless, exceptionally high runoff
observed in 2011 undoubtedly created favorable conditions for northern pike recruitment in the Upper
Colorado River Basin, evidenced by an increase in age 1 northern pike, particularly in the Yampa River.
Researchers continue to document the presence of northern pike throughout the Upper Colorado River
Basin, including the observation of spawning activity in the Green River at Browns Park and the
subsequent capture of young of year northern pike in the same area of the Green River in 2012. Further,
in 2012 researchers documented the presence of northern pike in the Upper Colorado River in seasonally
connected off channel gravel pits near Rifle, Colorado. Wyoming Game and Fish also captured and
removed several large northern pike in the Little Snake River downstream of Baggs, Wyoming. As a
whole, northern pike removal efforts continue with high levels of effort and the continued progress of a
retrospective synthesis of northern pike data collected in the Upper Colorado River Basin will enable a
greater understanding of population dynamic and the effort needed to achieve greater success of northern
pike control.



RESPONSE OF THE NATIVE FISH COMMUNITY OF THE YAMPA RIVER TO REMOVAL OF NON-NATIVE
PISCIVORES, 2003-2012
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Mechanical removal of several non-native fish predators has been implemented in several rivers of the
Upper Colorado River Basin in an effort to restore once-abundant native fishes. From 2003-2012, we
sampled small-bodied fishes in low-velocity habitat in treatment (piscivorous fish removal) and control
(no removal) reaches with a variety of gears to assess whether predator removal benefited the native fish
community in the Yampa River, Colorado. Through 2007, main channel fish communities were
dominated by non-natives, particularly young-of-year (YOY) smallmouth bass. Native fishes were rare in
main channel habitat, and were usually present only in isolated pools where smallmouth bass were
uncommon. Although still relatively uncommon, higher frequencies of native fishes in main stem
samples since 2008 were coincident with increased removal of YOY smallmouth bass, particularly in the
treatment reach. Native fish abundance in main channel samples in the control and treatment reaches
increased in 2008-2012 and was particularly high in 2011. Higher flows and relatively cool water
prevailed in that period, especially in 2011, compared to earlier years. In the warmer and low flow year
2012, native fish abundance declined from 2011 levels likely as a result of higher bass abundance and
bass had large body size. Positive native fish response since 2008 was likely due to synergistic effects of
smallmouth bass removal and return to a higher, more normal hydrologic regime, which delayed bass
spawning, and growth and perhaps abundance of smallmouth bass in the Yampa River, Colorado.
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