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Limnological assessment of urban lakes in Fruita, Colorado
Professional
Allen, Sophie, Colorado Parks and Wildlife and Colorado Mesa University, sophieeallenn01@gmail.com.

Megan McConville, Colorado Parks and Wildlife and Riverwatch, megan.mcconville@state.co.us;
Kristina Morben, Colorado Parks and Wildlife, kristina.morben@state.co.us; Pete Firmin, Colorado
Parks and Wildlife, pete.firmin@state.co.us; Ashley Rust, Colorado Parks and Wildlife,
ashley.rust@state.co.us; Jon Erickson, Colorado Parks and Wildlife, jon.erickson@state.co.us; Ben
Krause, Colorado Parks and Wildlife, jon.erickson@state.co.us; Eriek Hansen, Colorado Mesa
University, erihansen@coloradomesa.edu.

Abstract: Urban water bodies play an important role in providing ecosystem services. Water bodies
within urban landscapes, such as the Grand Valley in western Colorado, experience local pressures from
fisheries, irrigation, swimming, and general recreation. In a collaboration among Colorado Mesa
University, Colorado Parks and Wildlife, and Riverwatch, limnological processes were examined in three
lakes in Fruita, Colorado, near the Colorado River, and targeted management strategies were developed to
address challenges related to fisheries and recreation. Bookcliff and Red Rocks Lakes are located within
James M. Robb State Park, north of the river, while Snooks Bottom, managed by the City of Fruita, is
south of the river. Water quality parameters (temperature, dissolved oxygen, pH, total dissolved solids
(TDS), specific conductivity (SPC), and oxidation-reduction potential (ORP), along with nutrient
concentrations, metals, alkalinity, hardness, and chlorophyll a, were collected via shoreline and
open-water sampling during the summer and fall of 2024. Bookecliff Lake, a meromictic system, exhibited
elevated salinity levels (>3000 ppt) and the presence of Escherichia coli, posing risks to human health
and contributing to reduced ecological diversity. Red Rocks Lake, supplied with Colorado River water
from the Highline Canal, frequently experiences toxic cyanobacterial blooms, particularly following
precipitation events, posing health risks to humans, small dogs, and other wildlife. Snooks Bottom
displayed pronounced thermal stratification during the summer, resulting in hypolimnetic hypoxia/anoxia
and hydrogen sulfide production in benthic layers. This hydrogen sulfide periodically reached the surface
and was likely responsible for recurring fish kills. This research will continue with additional sampling in
the spring and summer of 2025. Future efforts will focus on monitoring turnover events and implementing
adaptive management strategies to balance recreational use, fisheries management, and ecological health,
promoting long-term sustainability and biodiversity in each lake.

Effects of season and competition on trout diets in alpine lakes
Student

Burky, Isabelle, University of Wyoming, Wyoming Cooperative Fish & Wildlife Research Unit,
Laramie, WY, USA 2 University of Wyoming, Department of Zoology and Physiology, Laramie, WY
82071, USA, 3 University of Wyoming, Department of Botany, Laramie, WY 82071, USA. 4U.S.
Geological Survey, Wyoming Cooperative Fish & Wildlife Research Unit, University of Wyoming,
Laramie, WY, USA, iburky@uwyo.edu.

Journey, Meredith; Walters, Annika; Wagner, Katie; Krist, Amy.

Abstract: The Wind River Mountain Range in Wyoming comprises over 1,300 glacially formed lakes
that were historically devoid of fish. Since the early 1900s, select lakes have been stocked with native and



nonnative trout, resulting in the establishment of over 500 lakes that now support a diverse range of trout
species. Alpine lakes serve as ideal study systems for dietary analysis due to their relatively simple food
webs and particular sensitivity to changing environmental conditions. We investigated the impact of
seasonality on trout diets and the influence of interspecific competition on diet specialization in alpine
lakes. Specifically, the study addresses three key questions: 1) How does the diet composition of Rainbow
Trout (Oncorhynchus mykiss), Golden Trout (Oncorhynchus aguabonita), Cutthroat Trout (Oncorhynchus
virginalis), and Brook Trout (Salvelinus fontinalis) vary? 2) How do the diet compositions of Cutthroat
and Brook Trout fluctuate seasonally? 3) Does the presence of Cutthroat Trout influence the diet
composition of Brook Trout in lakes where both species coexist? Preliminary findings suggest that aquatic
prey constitutes the majority of the trout diet, with terrestrial prey playing a smaller role. Larger fish
exhibit greater variation in stomach content weight, implying potential differences in feeding strategies or
prey availability. Future research will involve the results of analyzing additional samples to further
elucidate seasonal dietary shifts and explore competitive interactions between Cutthroat and Brook Trout.

Investigating shifts in brown trout diets before and after metal remediation
Professional

Carbone, Cole, Colorado State University, carbone3@colostate.edu.

Will Clements, Colorado State University, william.clements@colostate.edu.

Abstract: The Arkansas River is part of a 35-year study investigating the recovery of a freshwater system
following remediation of metal pollution. Discharges of metals from Leadville Mine Drainage Tunnel
(LMDT) and California Gulch (CG), a U.S. EPA Superfund Site, significantly degraded water quality,
macroinvertebrate communities and fish populations in this watershed. Studies conducted before and after
remediation of LMDT in 1993 and CG in 2000 provided an opportunity to investigate responses of
macroinvertebrates and brown trout (Salmo trutta) to improvements in water quality and habitat. We have
previously demonstrated significant recovery of macroinvertebrate communities and fish populations
following remediation and improvements in water quality. In particular, the abundance of mayflies
(Ephemeroptera) and caddisflies (Trichoptera) increased 6-9 X after remediation was completed.
However, we have not examined how brown trout feeding habits responded to these changes in prey
abundance. In this study we compared the feeding habits of brown trout collected upstream and
downstream from CG before (1991), and after (2022-2024) remediation was completed. All sites were
downstream of LMDT. We also measured Cd and Zn concentrations in caddisflies (Arctopsyche grandis),
an important component in the diet of brown trout. Analysis of feeding habits in 1991 and 2022-2024
demonstrated that brown trout were highly opportunistic predators, reflecting some shifts in prey
availability and especially responding to increases in abundance of caddisflies. Fish condition, total
abundance, biomass and diversity of prey in the diet of brown trout increased upstream from California
Gulch but showed little change at the downstream station. Concentrations of metals in caddisflies were
significantly lower at both stations after remediation but remained elevated at the downstream station.
These results suggest that the feeding habits of brown trout responded to increases in prey abundance, but
these responses differed between locations and with the severity of metal contamination.

Habitat associations of native aquatic species in an intermittent prairie stream

Student



Catlin, Kye, Wyoming Cooperative Fish and Wildlife Research Unit, Department of Zoology and
Physiology, University of Wyoming, Laramie, WY, 82071, kcatlinl @uwyo.edu.

Annika Walters, U.S. Geological Survey, Wyoming Cooperative Fish and Wildlife Research Unit,
Department of Zoology and Physiology, University of Wyoming, Laramie, WY, 82071-
annika.walters@uwyo.edu.

Abstract: Prairie streams have been significantly altered by anthropogenic activities, including habitat
degradation and fragmentation, altered hydrologic regimes, and invasive species introductions. Habitat
restoration is often a primary strategy for ensuring the persistence of species impacted by environmental
changes. However, little research has focused on how native nongame species respond to restoration
efforts in prairie streams. To effectively evaluate the response of aquatic species to habitat restoration
projects, it is essential to first understand the relationships between these species and their environment.
This study aims to identify the habitat associations of native fish and mussel species in an intermittent
prairie stream in southeastern Wyoming. Using a riverscape approach, we will assess fish mesohabitat use
and the habitat variables each species associate with across multiple spatial and temporal scales.
Additionally, we will examine the microhabitat associations of Cylindrical Papershell Mussel
(Anodontoides ferussacianus). Preliminary field observations suggest that habitat conditions, particularly
those influenced by water availability and cattle grazing, may contribute to considerable seasonal and
interannual variability in fish populations. Some species, such as Plains Topminnow (Fundulus sciadicus),
appear to benefit more from habitats with more severe streambank disturbance, while lowa Darters
(Etheostoma exile) may suffer. Understanding these habitat relationships across seasons is crucial for
predicting species responses to restoration efforts and changes in land use practices. By integrating
habitat-use data at the appropriate scale into conservation efforts, this research will provide a more
comprehensive understanding of species-habitat relationships in prairie streams. Specifically, our findings
will support resource managers and landowners in implementing more effective conservation strategies
for species of greatest conservation need in Lodgepole Creek, Wyoming.

Passive monitoring of native fishes in the Mancos River following the removal of an
artificial fish passage barrier

Student
Christie, Garret, Western Colorado University, garret.christie@western.edu.
Houston, Derek.

Abstract: It is well-understood that native species with high dispersal capabilities benefit from continuity
among patches of suitable habitat. Often, effective management of native species involves restoring
connectivity in anthropogenically altered systems. Recently, a previously unknown fish passage barrier
was discovered and removed from the upper Mancos River drainage in Colorado by U.S. Fish and
Wildlife officials. This barrier was replaced with a fish passage structure, presenting an opportunity to
assess how the native fish community responds. We propose to use passive integrative transponder
technology (PIT tags) to monitor native fish movements in Spring/Summer 2025. The native fishes in this
area include Bluehead Sucker (Pantosteus discobolus) and Flannelmouth Sucker (Catostomus latipinnis),
two native fish species which have experienced range reductions and localized population declines in
recent decades. We hypothesize that high numbers of Bluehead Sucker, and fewer Flannelmouth Sucker
individuals, will migrate through this fish passage structure and make use of headwater areas that were
previously unavailable to them for spawning purposes.



Evaluating fish ladder efficacy with increased effort and tributary obstructions in the Cub
River, Idaho

Professional
Coleman, Tyler, Trout Unlimited, tyler.coleman@tu.org.

Jim DeRito, Trout Unlimited, james.derito@tu.org; Patrick Kennedy, Idaho Department of Fish and
Game, Pat.kennedy@idfg.idaho.gov.

Abstract: Habitat fragmentation has contributed to the decline of migratory salmonid populations across
the Western US. An irrigation diversion dam on Idaho’s Cub River, a Bear River tributary, has impeded
fluvial Bonneville Cutthroat Trout (Oncorhynchus virginalis spp.; BCT) migration, isolating upstream
populations. A fish ladder and manual trap installed in 2007 aimed to facilitate spawning while preventing
non-native Brown Trout (Salmo trutta; BNT) movement upstream. Declining BCT captures prompted an
evaluation of increased ladder operation compared to the previous three-day-per-week schedule.
Additionally, the decline spurred an investigation into road crossings on three major Cub River tributaries
(Sugar, Foster, and Maple creeks) to assess potential migratory fish barriers using the Southeast Aquatic
Resources Partnership protocol. In 2024, the fish ladder operated daily for 62 days (May 10-July 7),
capturing 44 fish: 32 (73%) BCT, 11 (25%) BNT, and one (2%) BCT/Rainbow Trout (Oncorhynchus
mykiss) hybrid. The average annual BCT capture over the past two years (n = 29) remained consistent
with 2020-2022 levels, despite increased effort. However, the number of BCT caught per trap check
declined from 1.5 (2020-2022) to 0.4 (2023-2024). High flows in 2023 likely hindered fish access to the
ladder, limiting an effective test of increased effort. Tributary assessments identified 21 road crossings: 12
bridges, 8 culverts, and 1 multiple culvert site. Seven road crossings were rated as moderate to severe fish
barriers, seven other road crossings were rated insignificant to minor barriers and a newly identified
irrigation diversion dam on Maple Creek was classified as a severe barrier. This study highlights the need
for ongoing monitoring and adaptive management to address barriers limiting migratory fish. In 2025,
daily fish ladder operation will persist to improve BCT passage, and additional tributary barrier
assessments will inform restoration strategies for Cutthroat Trout in the Cub River.

Using isotopes to identify the aquatic food web of Bear River, Wyoming

Student

Freeman,Brianna, University of Wyoming, bfreema7@uwyo.edu.

Samantha Poratti, mentor, sporatti@uwyo.edu; Lusha Tronstad, advisor, tronstad@uwyo.edu.

Abstract: Food webs illustrate feeding relationships and energy flow among species and are estimated
from stomach contents or stable isotope analysis. Stomach contents provide a snapshot of diet but stable
isotopes produce diet information from the past 3-4 months. We are constructing the aquatic food web for
the Bear River in western Wyoming. Native and non-native species co-exist in the river and the food web
has not been studied there previously. Invasive Common Carp (Cyprinus carpio) were introduced to the
river in the 1870s and have altered the food web. Common Carp feed in the river bottom and have been
documented to increase turbidity; however, we are not aware of any studies that have investigated the
degree to which they feed on native mussels. We collected muscle tissue from the 15 species of fish in the
Bear river. We collected benthic invertebrates and identified them to a functional feeding group. We
collected food sources in the river including biofilm, seston and terrestrial organic matter. The 15N and
13C of all material is currently being measured which we will use to calculate the diet of animals. We are



measuring the extent to which Common Carp feed on native mussels which can support conservation
efforts for these declining mollusks in Wyoming and beyond.

Sig and Relay Creek aquatic organism passage reconnects fish habitat and provides
sustainable recreation through collaborative design

Professional
Geiger, Rachel, United States Forest Service, rachel.geiger@usda.gov.

Clay Kampf, USFS, clayton.kampf@usda.gov; Cody Jones, USFS, cody.j.jones@usda.gov; Tucker
Bowman, USFS, tucker.bowman@usda.gov.

Abstract: Undersized culverts create a barrier to fish passage and a risk to roadway infrastructure during
high water events. Replacing these undersized culverts with larger, more robust Aquatic Organism
Passages (AOPs) helps to alleviate these issues by providing fish with a safe and smooth transition
through road-stream crossings, while simultaneously increasing the flood carrying capacity of the
structure to a 100-year flood event. The collaborative design and installation of AOPs on Sig and Relay
Creek, located in the Hermosa Creek watershed of the San Juan National Forest, successfully
accomplished these goals while also enhancing the recreational function of the current trail-stream
crossings. These streams provide refuge and spawning habitat for blue-lineage Colorado River cutthroat
trout that have been reestablished in this area. Using stream simulation methods, a team of fisheries
biologists and engineers surveyed and modeled the existing stream profile to determine a reference reach
that aligned with the intended slope and dimensions of the proposed structure. A bottomless arch culvert
was determined to be the best fit for both streams, and the simultaneous implementation of these
structures allowed for an efficient single road closure. During implementation, fisheries biologists and
engineers provided guidance on the construction of the streambed inside and directly outside the structure,
ensuring the accurate construction of step-pool habitat features that would mirror the characteristics of the
reference reach. Collaborating with recreation specialists, the team was able to incorporate a designated
mountain bike trail crossing that would connect sections of the new Cutthroat Trail that runs parallel to
the road without impacting the stream further with additional stream-trail crossings. Support and
collaboration from partners made this project possible and reconnects habitat and trails across our
landscape.

Evaluating ecological characteristics of montane streams in relation to valley confinement
and wildfire history

Professional
Gilmore, Travis, Colorado State University, travis.gilmore@colostate.edu.

Cole Carbone, Colorado State University, cole.carbone@colostate.edu; Alyssa Graziano, Colorado State
University, alyssa.graziano@colostate.edu; Matthew P. Fairchild, US Forest Service,
matthew.fairchild@usda.gov; Timothy Fegel, US Forest Service, timothy.fegel@usda.gov; Charles C.
Rhoades, US Forest Service, charles.c.rhoades@usda.gov;, Ellen Wohl, Colorado State University,
ellen.wohl@colostate.edu; Daniel L. Preston, Colorado State University, dan.preston@colostate.edu.

Abstract: Geomorphic characteristics such as the degree of valley confinement can have a strong effect
on the structure and function of stream ecosystems. Typically, high elevation streams alternate between
confined segments and unconfined floodplains. How these geomorphic characteristics influence



ecological responses of the stream community following wildfire is not well researched. We compared
twelve reaches in six montane streams, with half of the streams in wildfire-impacted watersheds burned in
2020 and half in unburned watersheds. On each stream, we surveyed paired confined-unconfined reaches,
focusing on abiotic characteristics (water chemistry, wood volume, substrate size, physical characteristics)
and biotic characteristics (periphyton, riparian vegetation, macroinvertebrates, and trout populations).
Preliminary results indicate that unconfined reaches had higher biomass density of trout (up to 4x)
compared to confined reaches, although this effect was specific to brown and brook trout, but not
cutthroat. Unconfined reaches had smaller median sediment size, lower in-channel wood volume, and
slightly higher biomass of benthic algae (based on chlorophyll-a). Burned sites had lower trout biomass
density than unburned sites, particularly in unconfined reaches. Burned sites had higher nitrate
concentrations and higher benthic chlorophyll-a biomass, but little difference in sediment sizes or wood
volume compared to unburned sites. Next steps in data analyses include incorporating patterns in benthic
invertebrate communities. These initial results show independent effects of geomorphic context and
wildfire on most of the measured stream characteristics, but potentially an interactive effect between
geomorphology and burn status for some trout response variables. Our preliminary results also show that
bottom-up effects of increased nutrients may be promoting benthic primary production four years after
wildfire, although additional survey site replication will be useful in confirming these patterns.

Shifting currents: The role of temperature mosaics on the Eel River estuary's fish
communities

Student
Hein, Rachel, Cal Poly Humboldt, Department of Fisheries Biology, rrth161@humboldt.edu.
Darren Ward, Cal Poly Humboldt, Department of Fisheries Biology, darren.ward@humboldt.edu.

Abstract: Estuaries are nurseries for many fish and invertebrate species and offer a diverse mosaic of
rearing habitats structured through temporally varying abiotic and biotic parameters. Yet, estuaries are
among the most degraded and altered habitats. Estuarine residence is presumed to offer heightened
foraging opportunities and gradual physiological acclimation to higher salinity areas for migrating Pacific
salmon (Oncorhynchus spp.). The Eel River Estuary in Northern California (Wiya’t) has a legacy of
heavy modification that has resulted in significant changes to important rearing habitats for juvenile fish.
Climate change stressors, such as rising sea level and warming temperatures, are likely disproportionally
threatening the extent, composition, and quality of the estuarine habitat and its associated nursery
function. Here, we investigated spatial and temporal patterns of species composition and water
temperature across the estuary through the summer months (June, July, August). Using beach seines, we
sampled different estuarine habitats to analyze fish community composition, distinctness, and the
functional groups of species present. In total, we conducted 144 seine hauls and captured 12,689
individuals, representing 21 unique species. Our findings suggest that species composition was variable
between sites and across habitats, indicating spatio-temporal shifts in fish communities and nursery
capacity. Similarly, temperature fluctuated across sites and time, influenced by a combination of river and
ocean temperatures, tidal changes, spatial distribution, and habitat features. The shifting mosaic of
temperature could constrict favorable growth and rearing opportunities, limit the availability of thermal
refugia, and reduce the quality of habitat for out-migrating salmon and other sensitive fish species within
the estuary. As climate change continues to alter these environments, understanding how these habitats
are supporting economically, culturally, and ecologically important fishes is essential to guide effective



conservation and management. More broadly, these findings underscore the importance of habitat
heterogeneity and connectivity within the estuary ecotone.

Extreme niche overlap in the food web of a high alpine freshwater environment
Professional
Houston, Derek, Western Colorado University, dhouston@western.edu.

Monohan, Kamis, Western Colorado University, kamis.monohan@western.edu; Carroll, Hannah, Western
Colorado University, hcarroll@western.edu; Wilmot, Oliver, Western Colorado University,
owilmot@western.edu.

Abstract: Tracking energy flow through food webs is a fundamental concept in community ecology, but
such dynamics remain poorly understood in extreme environments. High-elevation systems in particular
are understudied, yet offer valuable insights into trophic dynamics under harsh environmental conditions.
Insights from lower-elevation communities are not generalizable to such systems, because the harsh
climate imposes additional metabolic demands on the organisms that reside therein. Light stable isotopes
have been useful in assessing food web dynamics, particularly in aquatic systems where complete
sampling of the biota is more feasible. We analyzed carbon and nitrogen light stable isotopes to gain a
more robust understanding of the trophic dynamics of the Taylor River, Colorado, a high-elevation, Gold
Water fishery. We tested the hypothesis that the macroinvertebrate community of this system exhibits
niche compression due to carbon starvation during the harsh winter months. We sampled in winter 2023.
Our hypothesis was supported by the results, and demonstrate that apex predators in particular are heavily
affected by the increased energy demands, and feed at lower trophic levels over winter than would
otherwise be expected.

Assessing eDNA as a non-invasive sampling technique for pathogen detection in salmonid
fish

Student- Oregon AFS Best Student Poster

Ingram, Kasey, Oregon State University, ingrakas@oregonstate.edu

Ashley Sanders, Oregon State University, 2820 SW Campus Way, Corvallis, OR 97330,
ashley.sanders@oregonstate.edu; Claire Couch, claire.couch@oregonstate.edu; Julie Alexander,
julie.alexander@oregonstate.edu

Abstract: Increasing water temperatures brought by climate change and modifications to freshwater
environments have increased fish vulnerability to infection by pathogens. Pathogen detection used to
monitor the health of fish is usually invasive and often requires fish to be euthanized for necropsy.
Invasive sampling can be labor intensive and not ideal when working with small populations of threatened
or endangered species. Our goal is to develop a non-invasive environmental-DNA (eDNA) sampling
technique to accurately determine if and to what degree fish are infected. In this study, we used steelhead
trout (Oncorhynchus mykiss) and the myxosporean parasite Ceratonova shasta, a common host-parasite
of concern in the Klamath basin. We exposed 3 groups of treatment fish to C. shasta and kept one group
as the control. Each week, we incubated 1 fish from each group in a bucket of water and filtered a
subsample of the water through filters that were then used to determine total C. shasta spore count with
gPCR. Results from infected and control fish were compared while fish necropsies served as a point of
reference for infection. We found that C. shasta was hardly detected before 4 weeks post-exposure, at



which point fish also showed clear physical signs of infection and tested positive in necropsies.
Additionally, we found that the quantity of spores between subsample replicates and tank replicates varied
widely, which we think is caused by spores clumping in the incubation water. Non-invasive sampling was
not effective at detecting C. shasta throughout the disease cycle, which aligns with the dispersal pattern of
the pathogen. Our next experiment will add replication to infected fish at week 4 and more rigorously
assess if subsampling is feasible given the non-uniform dispersal of spores in incubation water.

Spatial variation in young-of-year Brook Trout body size across their native range
Student
Ingram, Sean, Colorado State University, sean.ingram(@colostate.edu.

Yoichiro Kanno, CSU, yoichiro.kanno@colostate.edu; Mevin B. Hooten, UT Austin,
mevin.hooten@austin.utexas.edu; Jacob Rash, North Carolina Wildlife Resources Commission,
jacob.rash@ncwildlife.org.

Abstract: Brook Trout (Salvelinus fontinalis) are a species of ecological and recreational importance
across their native range. Local biologists and managers collect brook trout population data to understand
fisheries resources in their respective regions, but broad-scale syntheses remain elusive. Understanding
the spatial variation among native populations (spanning from Georgia to Maine in the U.S.) is an
important step in identifying key drivers of population dynamics and assessing their vulnerability to
environmental change. In many organisms across taxa, body size is heavily influenced by environmental
conditions. Warming temperature is predicted to decrease body size of aquatic ectotherms due to higher
metabolic demands, but other factors such as habitat size and biotic interactions can also affect their body
size. Because trout body size varies across a range of environmental conditions and is important for
individual fitness and population dynamics, we analyzed spatial variation in body size of age 0, or
Young-of-Year (YOY) trout, which can be reliably distinguished from older individuals based on
length-frequency histograms. Using backpack electrofishing data collected by biologists in North
Carolina, West Virginia, Maine, New York, Maryland and Great Smoky Mountains National Park, we
analyzed the spatial variation in average YOY body size using a Bayesian hierarchical model. Our dataset
consisted of over 100,000 individuals total. We modeled variation in mean body size of YOY brook trout
using 6 covariates: total brook trout density, average temperature, average streamflow, elevation,
watershed size, and presence/absence of invasive trout. In a previous analysis run on 4 of the 6 datasets,
we found that YOY trout were significantly smaller at higher-elevation streams, and when they occurred
without non-native species present, across all regions. Our research will help us understand how
environmental factors and spatial trends influence brook trout populations across their native range and
how they respond to a changing climate.

Fine-scale inter-pool movement of Creek Chub (Semotilus atromaculatus) in response to
White Sucker (Catostomus commersonii) presence

Student

Kanno, Yoichiro, Colorado State University, redgar@colostate.edu.

Edgar, Ryan, Colorado State University, redgar@colostate.edu; Bolstad, Evan, Colorado State University,
evan.bolstad@colostate.edu; Benish-Kingsbury, Moira, Colorado State University,



moira.benish-kingsbury@colostate.edu; Vazquez del Marcado, Kace, Colorado State University,
Lacie.vazqez del marcado@colostate.edu; Eberhard, Ralph, Colorado State University,
ralph.eberhard@colostate.edu.

Abstract: Understanding the fine-scale movement of a particular fish species in riverine systems provides
insights into its habitat preferences, ontogenetic habitat shift, and spatial population structure. Movement
is potentially affected by local species composition, consequently affecting species coexistence and
community dynamics, but this is poorly understood in non-game stream fishes. We investigated whether
the presence of White Sucker (Catostomus commersonii) influences the fine-scale movement of Creek
Chub (Semotilus atromaculatus). We collected fish of both species between 70-110 mm in total length
from Spring Creek in Fort Collins, Colorado, and PIT-tagged them with 12mm HDX tags. The fish were
then split into two groups of 40 individuals; a control group consisting of all creek chub and a treatment
group consisting of half creek chub and half white sucker. They were introduced into two experimental
mesocosm tanks, each consisting of two pools connected by a riftfle equipped with PIT tag antennas to
track fish movement between pools. We found that creek chub in sympatry with white sucker moved
more frequently between pools than creek chub in allopatry. Frequency of inter-pool movement did not
depend on body size. This study suggests that these two species interact behaviorally to affect fine-scale
movement patterns and provide an insight into local community assembly in non-game stream fishes.

Age and growth dynamics of Utah Suckers in Jackson Lake, WY
Student
LaRosa, Skyler, Department of Zoology & Physiology, University of Wyoming, slarosa@uwyo.edu.

Blechinger, Tristan tblechin@uwyo.edu, Department of Zoology & Physiology, University of Wyoming;
Fetzer, William wfetzer@uwyo.edu, Department of Zoology & Physiology, University of Wyoming.

Abstract: Species within the family Catostomidae (e.g., suckers) are often abundant and dominate fish
biomass in aquatic food web; however, our understanding of their life history demographics and
contribution to ecosystem structure and function is often limited. In Wyoming, USA, suckers are often the
dominant biomass in lakes and reservoirs, but there has been very little research on their age and size
structure or demographic rates, such as recruitment, growth, or mortality. Here, we assess age and growth
dynamics of Utah Suckers (Catostomus ardens) in Jackson Lake, Wyoming, a large, oligotrophic lake
located within Grand Teton National Park. Despite the large population of Utah Sucker within Jackson
Lake, no previous analyses have assessed their population structure. We aged Utah sucker otoliths
collected via fyke nets and gillnets from 2023 and 2024 to assess length-at-age by fitting a von
Bertalanffy growth curve. We also assessed the age structure of Utah Sucker to evaluate recruitment
dynamics and mortality rates through a catch-curve analysis. Our results indicate that many suckers are
long-lived and quickly reach a size early in their life history where predation by gape-limited predators is
expected to be limited. Recruitment appears to be episodic as the age structure was dominated by older
individuals, with the oldest Utah Suckers exceeding forty years. This may suggest ecosystem changes
have reduced recruitment of Utah Suckers in recent years, though more research is needed to confirm and
explore this phenomenon. Our research represents a step-forward in understanding Utah Sucker age and
size structure and implications for key life history demographics. However, additional work is needed to
understand the importance of Utah Suckers as a linkage between lower and higher trophic levels as
consumers of lower trophic levels and an important prey resource for apex predators.



Sterile tiger muskellunge (Esox lucius x E. masquinongy) as undesirable fish species control
agents

Professional
Lepak, Jesse, Colorado Parks and Wildlife, salvelinus2005@gmail.com.

Adam Hansen, Colorado Parks and Wildlife, adam.hansen@state.co.us; Dana Winkelman, Colorado State
University, dana.winkelman@colostate.edu; Jon Ewert, Colorado Parks and Wildlife,
jon.ewert@state.co.us; Tory Eyre, Colorado Parks and Wildlife, tory.eyre@state.co.us; Andrew
Treble, Colorado Parks and Wildlife, andrew.treble@state.co.us.

Abstract: One of the most significant threats to the protection and conservation of fishes is the spread of
invasive species that negatively impact native species and hinder recovery efforts. Sterile tiger
muskellunge (northern pike Esox lucius x muskellunge Esox masquinongy hybrids) are commonly used to
control fish species that are considered undesirable or a nuisance. Though widely used, rigorous
evaluations of tiger muskellunge performance post-stocking in the literature are rare. We are evaluating
the efficacy of tiger muskellunge stocking with an approach coupling a population model with an
age-specific, individual-based, tiger muskellunge, bioenergetics model. These coupled models
(parameterized with data from Colorado, USA), allowed us to estimate and visualize age-specific
consumption demand of stocked tiger muskellunge through time (1983 to 2023) in over 100 systems that
have been stocked with tiger muskellunge (> 700 events). Where data were available, we overlaid these
estimates with prey fish (Black Bullhead Ameiurus melas, Common Carp Cyprinus carpio, and White
Sucker Catostomus commersonii) responses in terms of catch-per-unit-effort data during routine surveys.
We have also characterized the stocking of salmonids (often on the order of thousands of kilograms
annually) in the study systems, which appears to act as a buffer for undesirable invasive species from tiger
muskellunge predation. We hope to identify conditions and management strategies that use tiger
muskellunge most efficiently to achieve management objectives, in this case reducing densities/mass of
fish species considered undesirable to benefit native and sport fisheries.

Accounting for growth potential in aquatic connectivity decisions
Professional
Lundberg, Emma, Trout Unlimited, emma.lundberg@tu.org.

Daniel Dauwalter, Trout Unlimited, daniel.dauwalter@tu.org; Jonathan Armstrong, Department of
Fisheries and Wildlife, Oregon State University, jonathan.armstrong@oregonstate.edu; Brian Hodge,
Trout Unlimited, brian.hodge@tu.org; Seth Wenger, Odum School of Ecology, University of Georgia,
swenger@uga.edu; Helen Neville, Trout Unlimited, helen.neville@tu.org.

Abstract: Fish move among different habitats to meet life history requirements, but their movements are
often restricted by anthropogenic barriers. Programs to restore aquatic habitat connectivity via barrier
remediation constitute a multi-billion-dollar investment, while intentional fragmentation through
installation of conservation barriers remains an important management tool to protect native trout
populations. Often such programs for salmonids have focused on cold headwaters. However, a recent
emphasis on the growth potential of warmer downstream reaches during non-summer seasons has ignited
renewed interest in better understanding the benefits of spatial and temporal thermal heterogeneity in
watersheds. Here, we use two case studies to illustrate how temperature data and growth models can more
fully inform conservation decisions about barriers. One example explores the negative impact of a



conservation barrier on Redband Trout growth used to protect upstream populations from invading
Smallmouth Bass; a conservation barrier that intentionally fragments the watershed may reduce growth
potential by 6% to about 20%, depending on movement among river segments. The other example
illustrates how strategically replacing impassable road culverts may increase annual potential for
midwestern Brook Trout by 5% to 21% based on the remediation strategy. We focus discussion on
applying annual growth potential in habitats typically considered unsuitable in summer to inform aquatic
connectivity decisions that may enhance growth, and therefore fecundity and population resiliency in
coldwater fish. Our case studies demonstrate the application of readily available stream temperature data
in combination with published growth models to understand growth potential among complementary
thermal habitats throughout watersheds. Through this work, we provide an approach to account formally
for growth potential and population resiliency in barrier management strategies and discuss its broader
application and the limitations to its use.

Otolith strontium concentrations as indicators of life-history strategies in Rainbow Smelt
(Osmerus mordax) of the Beaufort Sea
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Abstract: The Arctic is undergoing rapid climate-driven environmental changes that are expected to
impact the life-history strategies of anadromous fish species. Rainbow Smelt Osmerus mordax, a key
forage fish in Arctic coastal ecosystems, exhibits diverse migratory behaviors. However, little is known
about the habitat use and movement patterns of this species in the nearshore waters of the Beaufort Sea.
This study aims to utilize otolith microchemistry to reconstruct Rainbow Smelt life histories by analyzing
strontium (Sr) concentrations, which reflect environmental water chemistry and allow for differentiation
between freshwater, brackish, and marine habitat usage. Analysis of otolith Sr concentrations revealed
significant variation in migratory strategies for Rainbow Smelt, indicating high plasticity in habitat use.
Three distinct migratory patterns were identified: 1) freshwater residents; 2) brackish-water residents; and
3) amphidromous individuals that migrate between freshwater and marine environments. Notably, a
higher prevalence of amphidromy was observed for older individuals, suggesting ontogenetic shifts in
habitat preference. Additionally, Sr concentrations varied significantly between individuals, reflecting
differences in usage to marine versus freshwater environments, which may be influenced by
environmental conditions, seasonal changes, or individual life-history traits. These findings confirm that
Rainbow Smelt in the Beaufort Sea exhibit distinct and plastic migratory strategies, with ontogenetic
shifts in habitat use that are strongly correlated with age.

Evaluating growth and diet variation in response to salinity in Northern Plains Killifish
(Fundulus kansae) and Fathead Minnows (Pimephales promelas)
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Abstract: Salinity can impose physiological challenges on freshwater fish, forcing them to prioritize

osmoregulation over other processes such as growth. Our study aims to assess how varying salinity

concentrations in streams affect fish growth and diet. We expect that fish living in higher salinity will
exhibit lower growth (smaller otolith sizes), because energy is redirected to osmoregulation rather than
somatic development. We hypothesize that fish diets will contain a lower richness of invertebrates at
higher salinities due to reduced foraging efforts or changes in prey availability. To test these hypotheses,
we collected Northern Plains Killifish (Fundulus kansae) and Fathead Minnows (Pimephales promelas) in
prairie streams across Wyoming that ranged from 486 to 23,500 puS/cm in salinity and 7.2 to 9.21 in pH.

We compared stomach contents to available invertebrates to assess selection. The otoliths were extracted,

measured, and analyzed for annuli growth patterns to estimate annual growth rates. Fathead Minnows

exhibited reduced energy allocation toward growth when exposed to elevated salinity and pH (p-values:

0.0006, 0.0054). In contrast, Northern Plains Killifish growth was unaffected by increased salinity

(p-value: 0.6922) but was influenced by higher pH (p-value: 0.0381). Both species experienced a

simplification in diet composition. To further investigate energetic trade-offs, food availability will be

compared to consumption to determine the proportion of intake. These findings suggest that under high
salinity conditions, energy is likely being redirected toward osmoregulation rather than growth. Our
findings provide valuable insights for fisheries management to understand how increasing salinity can
alter fish. Increasing concentrations of salt is particularly concerning in arid regions like the western US,
where salinity concentrations are predicted to rise due to climate change and other anthropogenic factors.

Understanding that fish change their diet and their growth is slowed is critical to developing adaptive

management strategies to sustain aquatic ecosystems in the future.

Not your average trout - Enhancing monitoring techniques to improve management and
better understand the complex life history of Oncorhynchus mykiss
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Abstract: Insights permitted by long-term monitoring datasets are essential for informing fisheries
management decisions. Starting in 2003, FISHBIO implemented a monitoring program on the Stanislaus
River, including a weir, rotary screw trap (RST), annual summertime snorkel surveys, and ongoing
in-river sampling surveys. While these efforts have provided valuable information, monitoring
techniques, often tailored to the life cycle of Chinook Salmon, have not fully captured the complexities of
Oncorhynchus mykiss population dynamics, leaving significant knowledge gaps regarding their life
history. To address these unknowns, recent monitoring improvements have included extending the
operational periods of the weir from September to December (targeted for Chinook) to September to May.
In addition, annual weir monitoring and the trapping of migratory adults was implemented (2003 -
current), combined with ongoing in-river surveys (2022-current) permitting biological sample collection
(scales, tissue) and tagging for subsequent-re-identification. This has contributed to a more
comprehensive picture of O. mykiss migration and residency patterns. Results to date indicate that
steelhead are rare in the Stanislaus River, and that the majority of O. mykiss exhibit a resident life history.



Migratory estimates from the weir ranged from as low as zero (2003 and 2005) to a high of 101 steelhead
(2012), with an average of 23 individual steelhead migrating upstream annually. Additionally, summer
snorkel surveys conducted from 2009 to 2024, provide the most reliable O. mykiss abundance estimates
compared to other monitoring techniques, with a long-term average of resident O. mykiss estimated at
15,300. The population declined sharply during the fourth and fifth consecutive years of drought in 2015
and 2016 to around 5,000 individuals but demonstrated resilience, doubling to nearly 10,000 in 2017 and
reaching about 22,000 in 2018. A comprehensive monitoring framework tailored to O. mykiss life history
is essential for distinguishing resident and anadromous individuals, aiding in understanding the factors
driving life-history expression, and promoting long-term population diversity and resilience.

Evaluating environmental thresholds to temperature, flow, and land cover change for
prairie fish assemblages
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Abstract: Prairie stream fish, mussel, and crayfish richness is tied to the environmental conditions and
habitat available in rivers and streams. The prairie stream community is threatened by anthropogenic
influences such as land cover change, habitat fragmentation, and hydrological alteration. These threats
may lead to assemblage shifts along environmental gradients. Identifying the thresholds or tipping points
where assemblages shift quickly can be the first step in creating management practices that anticipate and
potentially avoid these thresholds. There are limited studies focused on environmental thresholds for
Great Plains fish. Our goal is to assess how fish assemblage composition changes throughout space and
time in response to a variety of environmental gradients including land cover, temperature, precipitation,
flow, latitude, and longitude. We use existing data to identify and quantify threshold responses of fish to
potential stressors in the Niobrara River Basin and explore how responses vary with functional traits. We
present our modeling approach, preliminary environmental and fish data, and future steps for the project.
We will compare our results to complementary research along the Red River in Texas to explore how a
North/ South latitude gradient interplays with threshold responses. The findings will provide location and
assemblage specific direction for land management and conservation.

Evaluation of Golden Trout using mitochondrial DNA
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Abstract: Investigation of the purity of California Golden Trout reveals three mitochondrial lineages in
the Rainbow Trout complex. Novel mitochondrial sequence from putative Golden Trout were compared
to sequences available from the NCBI database & CPW to define one widespread haplogroup, one
haplogroup confined to a single basin and one haplogroup with three haplotypes distributed among three
isolated watersheds.



Yankee Fork Tribal Fish Passage Improvement Project.
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Abstract: The Shoshone Bannock Tribes received funding for Tribal Fish Passage Improvement through
the Bipartisan Infrastructure Law. We will be restoring fish passage to ponds and tributaries in the Yankee
Fork Salmon River that were disconnected from dredge mining activities. Construction of the project will
take in the summer of 2025, and is just one aspect of the effort the Shoshone Bannock Tribes have put in
to restoring the Yankee Fork Salmon River. The project will benefit Chinook Salmon and Steelhead and
support tribal fishing practices.

Modeling the influence of environmental variables on Colorado River Cutthroat Trout
abundance and persistence
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Abstract: Colorado River Cutthroat Trout (Oncohynchus virginalis pleuriticus) have a substantially
reduced distribution throughout their range, are relegated to isolated, high elevation headwater streams,
and occupy just 11% of their historic range. Shifts in temperature and hydrology, in conjunction with
invasive species, are predicted to further decrease occupancy and increase fragmentation of habitat.
Conservation efforts of Colorado River Cutthroat Trout have included the construction of barriers to
prevent invasion of non-native species and translocation of Colorado River Cutthroat Trout into habitats
to increase population sizes. However, translocations often have low survival rates and barriers limit
habitat size and connectivity. Understanding the environmental factors that affect Colorado River
Cutthroat Trout abundance is increasingly important as drought, fragmentation, temperature, and invasive
species continue to restrict available habitat. This project aims to model current Colorado River Cutthroat
Trout abundance to determine how abundance is impacted by environmental variables. We will present
abundance data, our modeling approach, preliminary environmental data, and future steps for the project.
Understanding which environmental variables influence Colorado River Cutthroat Trout abundance and
where populations will be able to persist into the future will help guide management decisions regarding
where to focus conservation efforts.

hatchR: A toolset to predict hatch and emergence phenology in wild fishes
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Abstract: Understanding the timing of key life history events is necessary for managing and conserving
populations. Historically, models to predict hatch and emergence timing for fishes were difficult to use in
wild settings because average incubation temperature was needed as the primary parameter in predictive
models. However, recent improvements to these techniques reworked models such that they could be
applied in wild environments as long as users had data for when adult fish spawned and a record of
average daily temperature over the course of development. Despite these improvements, their application
remains limited due to few parameterizations for varying species, being largely limited to salmonids. Here
we present hatchR, a software ecosystem that allows users to predict hatch and emergence timing for wild
fishes, as well as additional tools to aid in those analyses. hatchR allows users to leverage popular historic
parameterizations for phenological models or to easily implement custom parameterizations using data
not included in the package. hatchR is distributed in two forms—an open source R package for maximum
customization, as well as an HTML graphical-user-interface web application for individuals not familiar
with scripting languages. To demonstrate potential uses, we present case studies as likely applications for
this software. hatchR promises to open many exciting avenues in research and management of fishes
during their early life history.

Opening rivers for the passage of native fishes in the Bear River Basin
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Abstract: A recent focused effort by numerous partners has resulted in the removal of many fish passage
barriers in the Bear River Basin (Utah, Idaho, and Wyoming). The Bear River is the epitome of a
“working river” in the West with numerous irrigation diversions, hydroelectric dams, and road/stream
crossings. This infrastructure has fragmented habitat for native Bonneville Cutthroat Trout throughout the
Basin. Beginning in 2018, the basin was chosen by the Bonneville Cutthroat Trout Coordinating
Committee and the Western Native Trout Initiative as a focal area to address fish passage. Projects were
prioritized and funds were secured from the Open Rivers Fund, a program of the Resources Legacy Fund.
These funds were directed at the planning, design, and removal of fish passage barriers, and to benefit
local economies. To date, a total of 19 projects have been funded with over $1.68 million coming through
the Open Rivers Fund with a total projects value of nearly $6 million. These projects are removing 24
barriers to fish passage and opening 145 miles of rivers and streams to upstream fish passage throughout
the basin. This case study provides an example where a focused fish passage effort has dramatically
increased the scale and pace of habitat reconnection to benefit native fishes.

The Clear Creek Technical Team: A collaborative approach to tributary restoration
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Abstract: Clear Creek is a westside tributary to the Sacramento River located in Shasta County,
California, approximately 289 river miles from the Pacific Ocean, with a long history of mining
operations and water diversions that severely degraded the stream’s condition. Since 1995, the Central
Valley Project Improvement Act (CVPIA) and the CALFED Bay-Delta Program have managed



anadromous salmonid habitat and flow restoration actions to re-establish Central Valley spring-run
Chinook Salmon (Oncorhynchus tshawytscha) and California Central Valley steelhead (O. mykiss) within
the Clear Creek watershed. The Clear Creek Technical Team is a multi-agency working group that
consists of a diverse array of federal, state, tribal, and local entities that has identified and implemented
these CVPIA and CALFED restoration actions since 1996. Previous and recurring actions include
removal of a low-head dam, minimum base flows, water temperature management, spring attraction
flows, large-scale stream and floodplain restoration, and gravel augmentation. Several successful results
include: 1) greater than four-fold increase in escapement of fall-run Chinook Salmon to Clear Creek
(population estimate average = 1,749 from 1967 to 1991, and 7,974 from 1998-2023); 2) sediment
transport and stream channel movement processes to help create and maintain fish habitat; 3) an increase
in the quality and quantity of streamside and floodplain riparian habitat; and 4) increases in the amount of
salmonid spawning habitat. The Clear Creek Technical Team is an innovator for how science and policy
coordination efforts among multiple stakeholders can achieve positive environmental outcomes that
promote a healthy ecosystem.

Guiding mitigation efforts: Influence of habitat fragmentation on stream fish communities
and barrier prioritization
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Abstract: Habitat fragmentation due to fish passage barriers produced from road-stream crossings across
the landscape is problematic because it disrupts the connectivity between usable habitats. Connectivity is
important in the proper functioning of freshwater fish ecosystems because it allows fish to reach spawning
habitat, increases genetic diversity, and allows recolonization of habitats after disturbance events. There is
a need to identify and assess the severity of barriers as they appear across the landscape to promote
efficient mitigation efforts and direct choices for new structures. However, considering only information
about the physical aspects of barriers can only explain so much of the impact they have on aquatic
ecosystems, it is also necessary to understand how these disruptions to connectivity impact fish
community assemblage and how they impact crucial refuge habitat use in highly disturbed, intermittent
stream networks. The objectives of this study are to 1) identify and assess fish passage barrier severity of
road-stream crossing structures in Montana & Wyoming and how incomplete sampling may impact
prioritization considerations, and 2) evaluate how fragmentation/habitat alteration caused by
road-crossings impact fish community structure and access to important refuge habitats in intermittent
streams in Wyoming. We will use a protocol developed by SARP to evaluate barrier severity across sites
located using USGS road and stream data and examine multiple methodologies to incorporate incomplete
surveying into prioritization considerations. We will sample potential refuge pools for species assemblage
and habitat/structure variables to evaluate their contribution to the variability of fish communities within
this region. This work will help decision-makers prioritize where resources should be allocated for
mitigation projects across the Intermountain West region and provide managers with a more
comprehensive evaluation of the impact of road-crossing structures on fish community and dispersal
capacities in intermittent stream networks.



Species interactions of three salmonids in Jackson Lake WY.
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Abstract: Jackson Lake is a large, high elevation impounded lake located within Grand Teton National
Park, Wyoming, that maintains a popular fishery for native Snake River Cutthroat trout (SRC;
Oncorhynchus virginalis bouvieri/ clarkii behnkei), introduced Brown Trout (BNT; Salmo trutta) and
introduced Lake Trout (LAT; Salvelinus namaycush). Trends in sport fish populations are fairly stable;
however, managers are concerned about increased competition between SRC and a growing BNT
population and the impacts of LAT predation on SRC. Here, we quantify species interactions through a
combination of stomach content and stable isotope analyses to assess trophic niche overlap and
prevalence of predation on SRC within Jackson Lake. We analyzed stomach contents collected via gillnet
and fyke net across multiple seasons during 2023 and 2024. Fish were the most common in LAT
stomachs, while BNT and SRC consumed higher proportions of invertebrates. SRC relied more heavily
on zooplankton while BNT relied more on benthic and terrestrial invertebrates. Results from stomach
content analysis aligned with isotopic niche and estimated dietary proportion models suggest relatively
high overlap in niche space between SRC and BNT and consumption of both SRC and BNT by LAT.
These results are consistent with previous observations from the literature. Our findings suggest that a
reduction in available resources would be expected to increase competition between SRC and BNT.
Ecosystem changes that increase the spatial and temporal habitat overlap among these three species could
also lead to higher rates of LAT predation on both BNT and SRC. Future research will explore how
changes in lake stratification and habitat dynamics across different climate scenarios will likely impact
important species interactions within the Jackson Lake food web and fishery.

Spatiotemporal temperature patterns in the Upper Snake River, WY: Implications for
Yellowstone Cutthroat Trout
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Abstract: Habitat heterogeneity within mainstem rivers contributes to biodiversity, ecological resilience
and plays a vital role in the persistence of economically and culturally important species. Thermal habitats
strongly affect the distribution and abundance of riverine species; this is especially true for native
cold-water fishes. Localized seasonal variation in air temperature, annual precipitation and dam releases
interact with geographically distinct landscape characteristics such as geomorphology and tributary inputs



to generate unique spatial and temporal patterns in mainstem river temperatures. We aim to quantify
spatiotemporal thermal patterns in a 40km reach of the Upper Snake River, Wyoming, to better
understand the thermal habitats of Yellowstone Cutthroat Trout (Oncorhynchus virginalis bouvieri). By
combining fixed location temporal monitoring and longitudinal high-resolution spatial profiling, we
model spatiotemporal temperature patterns at a resolution and scale that are pertinent to resource
managers. Preliminary results show strong seasonal and longitudinal trends, with warming observed
throughout the summer and temperature increases with distance downstream. Further, flow inputs from
tributaries, groundwater sources and dam releases vary in their contribution to river temperature over the
course of the year with their impact on thermal heterogeneity being largest during months of low flows.
The observed variations in water temperature-particularly during the summer-has implications for
presence of thermal refuges or barriers that could affect the movement, behavior, and survival of
Yellowstone Cutthroat Trout. This work highlights the complexity of Upper Snake River thermal habitats
and lays the foundation for understanding the processes that drive observed thermal heterogeneity.
Additionally, our work provides insight into how these dynamics may evolve under future scenarios, with
implications for Yellowstone Cutthroat Trout.



